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1. He.]'llfl H 3aJa4YH1 OCBOCHHA NTUCHHUIIJIUHBI

lesm 0cBOCHMSI TUCIMUIUIAHBI (MOJTYJIS):

- JaNbHEWIIee pa3BUTHE HWHOS3BIYHON KOMIIETEHIIMH, HEOOXOIUMOM ISl KOPPEKTHOTO
pelleHrsT KOMMYHUKAaTHUBHBIX 3a/lad B pPa3IMYHBIX CUTyalusx MpodheccHoHaIbLHOTO
oOmmeHus1, GOpMUPOBAHNE KOMIICTCHIINH;
- JanbHeiinee (HOpMHpPOBAHHWE y MArMCTPAaHTOB YMEHHSI CaMOCTOSITENILHO MPUOOpeTaTh
3HaHUS U1 OCYLIECTBIIEHUS MPO(HECCHOHATFHOM KOMMYHHUKAIIUU HA HHOCTPAHHOM SI3BIKE;

- BOCIIUTAHUE TOJIEPAHTHOCTHU M YBAXKEHMSI K TyXOBHBIM IIEHHOCTSIM Pa3HBIX CTPaH U
HapOJIOB.

3agaun:
- TOAZEepaHUE paHee NPHOOPETEHHBIX HABBIKOB M YMEHHMH MHOS3BIYHOTO OOILIEHHS U HX
UCTHIONIb30BAaHUsT Kak 0a3bl Ul pa3BUTHS KOMMYHUKATHBHOW KOMIIETEHLIMH B  cdepe
npohecCHOHATILHOM e TeTbHOCTY;
- pacImMpeHne 1 aKTUBU3ALHS JISKCHYECKOTO ¥ TePMHUHOJIOTHIECKOTO BOKAOYIIsIpa;
- NaNbHEMIIIee pa3BUTHE U 3aKPETUICHNE HABBIKOB PA0OTHI C MPO(PECCHOHATLHBIM TEKCTOM;
- JalpHellllee pa3BUTHE U 3aKPEIUVICHME HABBIKOB ayAMpOBaHUs (YMEHHME IIOHMMAaTb
MOHOJIOTHYECKUE U UAIOTHYECKUE BBICKA3bIBAHUS 1O T€MaM, CBS3aHHBIM CO CIEUATbHOCTHIO
MAarucTpaHToB U JIp.).

2. IlepeveHb IUIAHUPYEMBIX pPe3y/IbTATOB O0y4YeHHS MO JUCHUILIMHE (MOAYJIIO),

COOTHECEHHBIX ¢ IUIAHUPYEMBbIMH pe3yJbTaTaMH OCBOEHHS 00pa3oBaTeJbLHOM
NPOrpamMMmblI
[Iportecc  u3yuyeHust auctUIUIMHbl  «HOCTpaHHBIN  SI3BIK»  HampaBleH Ha

dbopMUpOBaHHE CICAYIONMX KOMIETeHIMH B cooTBeTcTBHH ¢ PI'OC mo maHHOMY
HanpasieHuto noarotoBku 04.04.01 «<Heopranuueckass XuMus»:

Karteropusi komnereHumi

I'pynna komnereHuui Kon

YHuBepcaabHbIe Kommynukanus YK-4:

CriocobeH npuMeHsTh
COBpPEMEHHBIC

KOMMYHHUKATHBHBIE TEXHOJIOTHH,

B TOM YHCJIC HA HHOCTPAHHOM
(bIX) s3bIKE (Kax), AJIs

aKaJIeMHU4eCcKOro u
npoQecCuoHaIbHOTO
B3auMoOJIeiicTBUSA

B PE3YJIbTATC OCBOCHUA TUCIUIIIIMHBI 06yanOIHHﬁCH JOJDDKCH:

Kon n HaumeHnoBanue PesynbraTel 00y4deHus
MHAMKATOpa KOMIIETEHIIUU 110 TUCLUIUIMHE

3HATH: OCHOBHBIE

YK-4.4 ApryMeHTUPOBaHHO
1 KOHCTPYKTHUBHO
OTCTaMBAET CBOM MO3ULUH U
UJIEU B aKaJIEMUYECKUX U
po¢eCCUOHATIBHBIX

COBPCMCHHBIC KOMMYHUKATUBHBIC

TEXHOJIOTMM, B TOM YHCJI€ Ha WHOCTPAHHOM  SI3bIKE,
UCIIONIb3yEMbIE B aKaJeMHUYECKOM M MpodhecCHOHaTbHOM
B3aUMOJCHCTBUM;, (AKTOPBI yIydlIeHHs] KOMMYHUKaIUH,

COBPCMCHHELIC CpCACTBa I/IH(bOpMaI_[I/IOHHO-




JUCKYCCHUAX Ha KOMMYHMKAIIMOHHBIX TEXHOJIOTUH.

rOCYJapCTBEHHOM si3bIke PO | YMeTh: rpaMOTHO, JOCTYITHO H3JaraTh Mpo(ecCHOHAIBHYIO
1 MHOCTPAHHOM SI3bIKE MH(POPMALIMIO, MPEJCTABIATh PE3yJIbTaThl aKaJAeMUYeCKOH U
npodeccruoHaIbHON JIeSATEIbHOCTH Ha Ppa3IMyYHBIX
nyOJIMYHBIX MEpPONPUATHUAX; MCIIOIb30BaTh COBPEMEHHBIC
CHOCOOBI OOIIEHHUS Ha PYCCKOM M MHOCTPAHHOM SI3BIKAX JUIS
OCYILECTBJICHUS] YCHEIIHOW KOMMYHHUKAalMM Ha oOO0IIeM H
poeCCHOHATIHLHOM YPOBHSIX.

Baagerb: HaBbIKaMHM apryMEHTUPOBAHHO M KOHCTPYKTHMBHO
OTCTauBaTh CBOM IIO3MIMM M UAECHM B aKaJAEMHYECKUX U
npo¢eCCHOHATIBHBIX AUCKYCCHAX HA FOCYAapCTBEHHOM SI3bIKE
P® u B TOM umcie Ha MHOCTPAHHOM SI3BIKE; TEXHOJIOTHEH
HOCTpOeHUs FPPEKTUBHON KOMMYHUKAIMM B OpraHU3allH;
nepeavei npodeccHoHaTBLHOM nH(pOpMaITUN B
MH(POPMALMOHHO-TEJIEKOMMYHHUKAIIHOHHBIX CETSIX;
UCTIOJIb30BaHUEM COBPEMEHHBIX CPEICTB WH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH.

3. Mecto nucunmimabl B ctpykrype OITIOII

JucuunnuHa « MHOCTpaHHBIN S3BIK» U3ydaeTcsl B paMkax 06a30Boi yactu bioka 1 mo
HanpasieHuto noarotoBku 04.04.01 Xumus npodmits «Heopranudeckast XUMUs.
B cucreme obyuenus mo HampasneHuto noarotoBku 04.04.01 «Heopranumdeckas Xumus»
mucuuminHa « MHOCTpaHHBIN S3bIK» TECHO CBSI3aHA C MOCIEIYIOIMMH JUCIUILTIMHAMMU:

1. TlomroroBka K cade U ciada rocyJapCTBEHHOTO 3K3aMeEHa.

2. TloaroroBka K 3aIHTe W 3aIIMTa BBITYCKHON KBATU(UKAIMOHHOW PaOOTEHI.

4. Copep:xxanue AUCHUIUIMHBI (MOAYJs), CTPYKTYPHPOBAHHOEe 10 TeMaM
(pa3zaenam) ¢ ykazaHHeM OTBeIEHHOT0 HAa HUX KOJIMYeCTBa aKaJeMUYeCKHX
WM ACTPOHOMHYECKHX YaCOB U BU/AOB y4eOHbIX 3aHATHI

4.1 CTpykTypa IMCUHILIHHBI
OOmast TpyAOEMKOCTh IUCHMIUIMHBI 10 JaHHOM (opMe oOydeHus cocraBiser 6
3a4eTHbIX enuHull (216 akaeMUYeCKUX YacoB).

®opma paboTs! 00yudaromuxcs/Buibl yueOHBIX 3aHATHI Tpya0eMKOCTbh, 4acoB
CGMGICTpa CeMSCTpa Beero

KonTakTHas ayautopHast pabota o0ydaronmxcs ¢ 3 30 62
npernoaBaTeaeM
Jlexuun (JI)
[TpakTrueckue 3anstus (113) 32 30 62
Jlaboparopubie paboTsl (JIP)
CamocrosiTenbHas padoTa: 76 24 100
Kypcogoii mpoekt (KII), kypcopast pabota(KP)
PacuerHo-rpaduueckoe 3ananue (PI°3)
Cobecenopanue (C)
Occe (D)
CamMoCTOSITEIbHO U3YUYEHHE PA3CIOB 76 24 100
Bunx uroroBoro koHTposist — 3a4eT/7K3aMeH 54 54

4.2 Conepxxanue pa3iesioB AUCHUIITHHBI



®dopma

No HaumenoBanue
pasnena | pasjaena AUCHUIUIMHBI Conepxanne pasnena TEKYIIETo
KOHTPOJIS
Pabota ¢ HayyHBIM TEKCTOM IO C
Hypotheses, Theories | cneunanbHoctd.  Review  of
1 and Laws. grammar:  BpPEeMEHa TPy
Simple, Continuous  Active
Voice.
OcobenHoctu HAITUCAHU
Dalton’s Atomic Hay4HOM CTaThu o
2 Theory. OIPENEIEHHON TEMATHUKE. C
Review of grammar: Simple,
Continuous Passive Voice.
OcobeHHOCTH  HANUCaHUA U C
The history of periodic nepeBoJia aHHOTAlMH K Haquoﬁ
3 table. cratee. Review of grammar:
Perfect, Perfect Continuous
Active Voice.
The World’s greatest Pabora ¢ Hay4YHbIM TCKCTOM IIO
4 chemist. cnenuansHocTu.  Review  of C
grammar: Passive Voice.
[Touck w 0030p Hay4YHBIX C
5 ) Oxygen: nyOrKanuii. Review of
History&Occurrence. | grammar: Infinitive, ero gpopmbi
U yroTpeOJieHue.
Hydrogen. Crnenuduka paboThI co
6 CJIOBapsIMHU. Review of C
grammar: Complex Subject.
OYHASA ®OPMA OBYYEHUA
4.3 Pa3nesbl IUCHUILTHHBIL, H3y4yaemble B | cemecTpe
KonnuecTBo yacos
paz- Ne HaumenoBanue pasnenos AynutopHas
nena Bcero pabora Cp
J | 113 | JIP
1 2 3 |45 |6 | 7
1 Hypotheses, Theories and Laws. 37 12 25
) Dalton’s Atomic Theory. 35 10 25
3 The history of periodic table. 36 10 26
HUroro: 108 32 76
Paznenn! nucuuiuinebl, usyuyaemoie B I cemectpe.
Ne HaunmenoBanue paszaeinos KonngecTtBo vacos




KonrakTHas pabora oOydaronuxcs
pas- AynuropHas
Acia Bcero abora CP
J | 113 | JIP
1 2 3 | 4|56 7
The World’s greatest
4 chemist. 18 10 8
Oxygen:
5 History&Occurrence. 18 10 8
6 Hydrogen. 18 10 8
Hroro: 54 30 24
4.4 CamocTosiTeJibHAsE pad0Ta MATUCTPAHTOB
HanmeHoBaHN€E TeMBI Bug camocrtosTenpHOM Kopn
o Onenounoe | Koi-Bo
JUCHUTIINHBI TN BHEAyIUTOPHOW pabOTHI KOMITETCHIIH
CPENCTBO 4acoB .
paszaena oOyuatomuxcs, B T.4. KCP u(i)
ITogroroBka  O€IJIOr0  YTCHHS
. HEOOJIBIIOrO TEeKCTa Ha
Hypotheses, Theories aHTJIMACKOM  sI3bIKe,  oOparmas VK-4.4
and Laws. BHUMaHWE Ha [paBUJia YTEHUS, ¢ 25
WHTOHAITUIO u PUTMUKY
MIPEUI0KECHUM.
, . dopmMupoBaHue crioBaps
Dalton’s Atomic npo(heCCUOHATBPHBIX W HAYYHBIX C 75 VK-4.4
Theory. TepMuHOB. PaboTa ¢ TekcTamu H
BOIIPOCAMH JIJISl CAMOTIPOBEPKH.
Urenue JUTEpaTyphl
The history of pohecCUOHATBLHOU
periodic table. HANpPaBJIEHHOCTH M COCTaBJIEHUE C 26 YK-4.4
pe3ome MpoQeCCUOHATIEHOTO
TEKCTA.
dopmupoBaHue
The World’s greatest CrnoBaps npoheccCHOHaTbHBIX U
chemist. HaYYHBIX C 8 yK-4.4
TepMHuHOB. PaboTa ¢ TekcTaMu 1o
3aJIaHHON TEMAaTHKE.
becena mo JEKCHYECKUM TeMaM.
Oxygen: [ToaroToBka K MOHOJOTHYCCKHUM VK-4.4
History&Occurrence. | , IHATOrHYECKAM C 8 '
BBICKA3bIBAaHUSIM.
Hydrogen. dopmupoBaHue cioBaps
po(eCCHOHANIBHBIX M HAYYHBIX C ] VK-4.4
TepMuHOB. PaboTa ¢ TekcTamu 1o
3aJaHHOU TEMAaTHKE.
Bcero yacos: 100




4.5 JIabopaTopHbie padoThl — HE IPETYCMOTPEHBI YI€OHBIM TUTAHOM

4.6 IlpakTHyeckue (ceMUHAPCKHE) 3aHATHS

Ne Ne

KommuectBo
HanmeHnoBanue mpakTu4ecKkoro 3aHsaTUs
3aHITHS

pasziena 4acoB
1 cemecTp

PaGota ¢ Hay4YHBIM TEKCTOM IO CIEIHAIBLHOCTH.
becena mo Tteme: “Chemistry in everyday life”.
Grammar: Participle I u I u ocoGeHHoctu wux 12
ynotpebnenns. Bpemena rpynn Simple, Continuous
Active Voice.

OcoOeHHOCTH  HalMCaHUs HAy4YHOM cCTaThu IO
ompeneneHHod — Tematuke. beceza mo  Teme:
“Difference Between Organic and Inorganic Chemistry 10
Electric current”. Grammar: Bpemena rpynn Simple,
Continuous Passive Voice.

OcoOeHHOCTH HamuCaHWs U MEpeBOja AaHHOTALMUHU K
HayuyHoit cratee. Topic: “Half Life in Nuclear
Chemistry”. 10
Grammar: Bpemena rpynn Perfect, Perfect Continuous
Active Voice.

2 cemecTp
PabGota ¢ Hay4YHBIM TEKCTOM IO CIEIHAIbHOCTH.
becena mo teme: “Chemical Reactions in Everyday
Life”. Grammar: Bpemena rpymmber Perfect Passive
Voice.
IMouck m 0030p HayuHbIX myOnukammidi. becema mo
teme: “Soy Biodiesel”. Grammar: Infinitive, ero 10
(hopMbI U yHOTpEOJICHHE.
Cnenuduka  paboThl  CO  CIIOBapsIMHU.
“Adsorption”. Grammar: Complex Subject.
Hroro B 2 cemecTpax:

10

Topic:

6 6 10

62

OYHO-3AOYHAA ®OPMA OBYYEHUA

OO0mas TpyJ0eMKOCTh TUCIUIUIMHBI TIO0 JaHHOW (opMe OOyYeHHs COCTAaBISCT 6 3aUeTHBIX
equHUI] (216 akageMUYECKUX YacoB).

®opma paboTsl 00ygarommxcs/Buibl TpynoemkocTs yacoB
Y4IeOHBIX 3aHATHI
Cemectpa Cemectpa Bcero
1 2
Konraktnas ayauropnas paborta 17 17 34
oOyuaronuxcs ¢ mpenogaBareieM
Jlexuuu (JI)
[Ipaktuueckue 3ausarus (I113) 17 17 34
JlaGopaTopHbie paboTsI (JIP)
CamocrosiTenpHast paboTa: 91 37 128




pabota(KP)

Kypcosoii npoexr (KII), kypcoBas

PacuerHo-rpaduueckoe 3ananue (PI'3)

CobecenoBanue (C)

Occe (D)
CaMOCTOSITEILHO N3YyUYECHHE Pa3/ICIoOB 91 37 128
Bua utoroBoro KOHTpOJIsl — 3a4€T/9K3aMEH 54 54

4.3 Paznenbl JUCUMILIMHBI, H3y4aemble B I cemecTpe

KosmyecTBo yacos
No KoHTtakTHas paboTa 00yJaronmxcs
pas- HaumenoBanue paznena AyauTopHas
nena Bcero abora CP
J | O3 | JIP
1 2 3 | 4] 5|6 7
Hypotheses, Theories and
) Dalton’s Atomic Theory. 36 6 30
3 The history of periodic table. 35 5 30
Hroro: 108 17 91

Pazgean! nucuuminnabl, usydaembie B Il cemectpe

KonunuecTtBo yacoB
Ne KoHnrtakTHas paboTa oOyqarommxcs
pa3- | HaummeHoBaHue pasznena A
ona YAUTOpPHAS
8 Bcero abora CP
J | 113 | JIP
1 2 3 4| 5|6 7
The World’s greatest
4 chemist. 19 6 13
Oxygen: History &
5 Occurrence. 18 6 12
6 Hydrogen. 17 5 12
Hroro: 54 17 37
4.4 CamocTrosiTe1bHAsA pad0oTa MaruCTPAHTOB
Hanmenosanue tembl | Bun camocTosTeabHOU Ko
MUCHUIUINHGBI WU BHEAYIUTOPHOU pabOTHI OnenovHoe Kon-Bo KOMITCTCHIIA
pazaena obyuaromuxcs, B T.4. KCP CpCaCTBO 1acoB (i)
Hypotheses, Theories | [lonroroBka 0Oeryioro 4TeHHs C 31 YK-4.4




and Laws.

HEOO0JIBIIIOTO TEKCTa Ha
AHTJIMHCKOM  sI3BIKE, OOparas
BHUMAHHUEC Ha Hp aBHJla YTCHUA,
MHTOHAIHIO u PUTMHKY
MIPEUI0KECHUM.

Dalton’s Atomic
Theory.

dopmupoBaHue cioBaps
po(heCCUOHATTLHBIX M HAYYHBIX
TepMHHOB. PaboTa ¢ Tekctamu u
BOIPOCAMH ISl CAMOIIPOBEPKHU.

30

YK-4.4

The history of
periodic table.

YreHue JUTEPATYPBI
npohecCUOHATHLHOU
HAINpPaBJICHHOCTH U COCTaBJICHUE
pestome MPOeCCUOHATIEHOTO
TEKCTA.

30

YK-4.4

The World’s greatest
chemist.

DopmMupOBaHUE cioBaps
npo(hecCHOHATBHBIX TEPMHHOB.
Pabora ¢ TekcTtaMu 110 3aIaHHON
TeMaTHKeE.

13

YK-4.4

Oxygen:
History&Occurrence.

becena mo jgexcHYECKHMM TEMaM.
IToaroroBka kK MOHOJOTHMYECKHUM
n INAJTIOTUYCCKUM
BBICKA3LIBAaHUSM.

12

YK-4.4

Hydrogen.

DopMUpOBaHUE cioBaps
npo(heCCHOHATBLHBIX ¥ HAYYHBIX
tepmMuHOB. PaboTta ¢ Tekcramu
10 33IaHHON TEMATHKE.

12

YK-4.4

Bcero uacos:

128

4.5. JlabopaTopHble 3aHATHS — HE IPETYCMOTPEHBI yUeOHBIM TUIAHOM

4.6. IIpakTHyeckue (ceMMHAPCKHUE) 3aHATHS.

No

3aHATHA

No
paszaena

HammenoBanmne IMPAKTUYCCKOI'0 3aHATUA

KoanuectBo
4acoB

1 cemecTp

PabGota ¢ HaydYHBIM TEKCTOM IO CIEIHAIHHOCTH.
becena mo teme: “Chemistry in everyday life”.
Grammar: Participle I u II u ocobeHHOCTH WHX
ynotpebnenus. Bpemena rpynn Simple, Continuous
Active Voice.

OcoOeHHOCTH HamuCaHWs HAYYHOW CTaThU  II0
ompeneNeHHONM  TemaTtuke. becema mo  Teme:
“Difference Between Organic and Inorganic Chemistry
Electric current”. Grammar: Bpemena rpynn Simple,
Continuous Passive Voice.

Oco0OeHHOCTH HamKMCaHWS W TEepPEeBOJAa AHHOTALUH K
Hayynoii crarbe. Topic: “Half Life in Nuclear
Chemistry”.

Grammar: Bpemena rpynmn Perfect, Perfect Continuous
Active Voice.

2 cemecTp




PaGora ¢ Hay4HBIM TEKCTOM II0 CIEIHUAIHHOCTH.
becena mo teme: “Chemical Reactions in Everyday
Life”. Grammar: Bpemena rpymmber Perfect Passive
Voice.

[Touck m 0030p Hayunbeix myOnmkanuid. becema mo
teme: “Soy Biodiesel”. Grammar: Infinitive, ero 6
(dbopmbI 1 ynoTpebIieHHE.

Cnemuduxka  paboTsl €O  CIIOBapsMH.
“Adsorption”. Grammar: Complex Subject.

6 6 Topic:

Hroro B 2 cemecTpax:

34

4.7. KypcoBas npoekT (KypcoBasi paboTa) — HEe IpelyCMOTPEH YICOHBIM TIJIAHOM

5. IlepedyeHb Yy4eOHO-MeTOAMYECKOr0 oOOecnedeHHs [JIsi CAMOCTOSITeIbHOM
padoThI 00y4YaOIIUXCS M0 JUCHUILIHHE (MOAYJIIO0).

Bo3spacraer
MEXKCECCUOHHBIHN

3HAYMUMOCTD

nepuon. lloatomy  u3yuenue

CaMOCTOSITEILHOU
Kypca

paboThI

«MHocTpaHHbIi

MaruCTpaHToB B
SA3BIK)

MpeAycMaTpuBaeT paboOTy C OCHOBHOHM CHENHAIBHOW JUTEPATypOH, JOMOTHUTEIBHON
0030pHOT0 XapakTepa, a TAK)Ke BBIIOJHEHUE JOMAIIHUX 3aaHu.
CamocTosTenbHast paboTa MarucTpaHTOB JIOJIKHA CIIOCOOCTBOBAThH OoJjiee riy0oKoMy
YCBOGHHMIO HM3y4aeMoOro Kypca, (OpMHPOBAaTh HaBBIKM MCCIIEOBATEILCKOM paboThl U
OPHUCHTUPOBATHE MAruCTPaHTOB HA YMCHHUEC ITPUMCHATD TCOPECTUUCCKNUEC 3HAHUS HaA ITPAKTUKE.

Ne Bomnpocel, BBIHOCMMBIE Ha ®opma YueOHO-MeTOANYECKAS
pasjaena CaMOCTOSITEIbHOE H3YUEHHE | KOHTPOJIsI JuTeparypa
1 Crnenunduka paboThI co C JIprako JLAL
CIOBApsIMU H  COCTaBJICHUE AHTIIMACKAN S3BIK  JJIS
ryIoccapus o acriupanToB. English for
podecCHoHaTBHO Post-Graduate Students
OpPHEHTUPOBAHHOU [OnexTpoHHBIN pecypc] :
TEPMUHOJIOTHH. y4eOHO-METOIUUECKOe
ITouck wu 0030p Hay4HBIX nocodue 1o
myOnuKauii U SIEKTPOHHBIX AHTTTUHCKOMY SI3BIKY ISt
HMCTOYHHUKOB nHdopmarumy, acriupantoB  /  JLA.
NOArOTOBKA 3aK/IIOYCHHUS IIO JIbruko, H.A.
003opy. HoBorpanckasi-
Mopckas.—IaeKTpoH.
TEKCTOBBIE JaHHbIE.—
JloHenk: Jloneukui
rOCyIapCTBEHHBIN
YHUBEPCUTET
ynpasienus, 2016.—158
c.—2227-8397.—Pexum
J0CTyma:
http://www.iprbookshop.
ru/62358.html
2 Odopmienue 3as1BKU Ha C Munbsip-benopyuena,
KOH(EPEHIIHIO. A TL
[TpopaboTka y4eOHOTO AHTJI0-pyCCKHUE



http://www.iprbookshop.ru/62358.html
http://www.iprbookshop.ru/62358.html

Marepuaia (0  Hay4yHOU
JUTepaType) U  IOJArOTOBKA
JOKJIJJOB Ha CEMHUHapax u
MPAKTUYECKUX  3aHATUAX, K
y4acTuro B TEMATUYCCKUX
JICKYCCHSIX.

000pOTHI HAYYHOU peun:
MeTo. mocodue M.:
O®nunta: Hayka, 2010.

Crierupuka JICKCUYECKHX
CpeicTB

npo¢eCCHOHATHLHOTO
JHCKypca: MHOTO3HAYHbIC
CITy>KEOHBIC U

oO0IIIeHaYYHbIC CIIOBa,
TEPMUHBI,
WHTEPHAIMOHATM3MBI.
®pazeoq0ru3MBbl,

XapaKkTepHbIC TSI TUCHMEHHOU
U YCTHOW pEYH B CHUTYaIUsIX
MPo¢eCCUOHAIIBHOTO OOIICHMS.
Cpencta mpodeccnoHaIbsHOTO
JHMCKypca.

Munssp-benopyuesa,
A TL

AHTII0-pyCcCKHe
000pOTHI HAYYHOH peUH:
MeTo[. mocodue M.:
®nunTta: Hayka, 2010.

Urenue JIATEPATYPBI
npodeccuoHaIbHON

HaIlpaBJIECHHOCTH 51
COCTaBJICHHE pe3oMe

po(heCcCHOHATILHOTO TEKCTA.

Jlykuna  JIL.B.  Kypc
AHTJIMMCKOTO SA3BIKA IS
maructpanTtoB. English
Masters Course
[DnexkTpoHHBIN pecypc]:
ydeOHOe Tmocobue s

MaruCTpaHToB 10
Pa3BUTHIO u
COBEPIICHCTBOBAHUIO

o0MX U MpeIMEeTHBIX
(memoBOl  aHTIIMHACKUIN
SI3bIK) KOMIIETEHIIUH /
JLB. Jlykuna. -
DONEeKTPOH.  TEKCTOBBIE
JlaHHble.—BopoHex:
Boponexckuit
roCyJapCTBEHHBIN
APXUTEKTYPHO-
CTPOUTENBHBIN
YHUBEPCUTET, 9BC
ACB, 2014.—136 ¢.-978-
5-89040-515-9.—Pexxum
JIOCTYyTIA:
http://www.iprbookshop.
rw/55003.html



http://www.iprbookshop.ru/55003.html
http://www.iprbookshop.ru/55003.html

[TpopaboTka y4eOHOTO
Mmatepuana (0  Hay4HOM
JUTepaType) U  IOJArOTOBKA
JOKJIaI0B Ha MPaKTHYECKUX
3aHATHSAX, K  y4YacTHIO B
TEMaTUYECKHUX JIUCKYCCHUSX.

[Terposckas T.C.
AHTIIMUCKUHN A3BIK UIA
WH)XCHEPOB-XUMHUKOB
[DnexTpoHHBIN pecypc] :
yuebnoe nocoodue / T.C.
ITerposckas, 1.E.
PrimanoBa, A.B.
MakapoBCKux.—
DIIEKTPOH. TEKCTOBbIE
naHHbIE.— ] OMCK:
Tomckui
MOJTUTEXHUYECKU I
yHuBepcureT, 2014.-163
c.—978-5-4387-0363-1.—
Pexum nocryna:
http://www.iprbookshop.

ru/34649.html

®opmMmupoBaHue

coBaps MpoPECCHOHATBHBIX U
Hay4HbIX

TepMuHOB. Paborta ¢ TekcTtamu
u BOIIPOCAMH JUISt
CaMOITPOBEPKHU.

I'ymosckas, I'. H. LSP:
English of Professional
Communication:
AHTTIMICKUN S3BIK
npogecCuOHaIbLHOTO
oOuieHus: [y4eOHuK 1is
BY30B|

M.: Acmnekr IIpecc,
2013.- 349c.



http://www.iprbookshop.ru/34649.html
http://www.iprbookshop.ru/34649.html

6. @OoHI OLEHOYHBIX CPeICTB /JJIsl TEKYHIero KOHTPOJSI YCIIeBAaeMOCTH H
MPOMEKYTOYHOM aTTeCTAIlUN.

Bomnpocsl /151 yCTHOT0 ompoca mno
Temam: Pa3znen aucuumimubl: Hypotheses, Theories and
Laws.

Bomnpocsr:
1. What is a hypothesis?
Do you know what a low is?
Do you know any law?
What is theory?
What theories do chemists use in their work?
What do we mean by the atomic
theory“? Paszgen aucoumiannbi: Dalton’s
Atomic Theory. Bonpocsbi:

L L



What is the difference between a theory, a law and hypothesis?
What are the two meanings of the word “theory”?

What laws in chemistry do you know?

4. How did Dalton’s atomic hypothesis gain the status of a theory?
Paspen pucuunnuubl: The history of periodic table.

W=

Bompocsr:
1. When did Mendeleyev present his periodic system?
2. Were there noble gases in his periodic table?
3. Why did Mendeleyev revise his table?
4. What elements are there in grope “07?

How are elements arranged in the system?

[IpumepHbIe 3a7aHUA 1JI51 TEKYIIET0 KOHTPOJISA:

Problems for Practice
1. H> O, is a colourless liquid. A concentrated solution of it is used as a
source of oxygen for Rocket propellant fuels. Dilute aqueous solutions are
used as a bleach. Analysis of a solution shows that it contains 0.909 mol
H, O, in 1.00 L of solution. What is the mass of H 2 O 2 in this volume of
solution?.
2. Boric acid, H 3 BO 3 is a mild antiseptic and is often used as an eye
wash. A sample contains 0.543 mol H 3 BO 3 . What is the mass of boric acid
in the sample?.
3. CS; is a colourless, highly inflammable liquid used in the
manufacture of rayon and cellophane. A sample contains 0.0205 mol CS .
Calculate the mass of CS; in the sample.
Converting Grams of Substances to Moles
In the preparation of lead(Il)chromate PbCrO; , 45.6 g of
lead(IT)chromate is obtained as a precipitate. How many moles of PbCrO,
is this?
The molar mass of PbCrO, is 323 g/mol (i.e) 1 mol PbCrO 4 =323 g
PbCrO,
Therefore,
45.6 g PbCrO4 x 1 mol.PbCrO,

323 g PbCrO4

=0.141 mol PbCrO4

Problems for Practice

1. Nitric acid, HNO 3 is a colourless, corrosive liquid used in the
manufacture of Nitrogen fertilizers and explosives. In an experiment to
develop new explosives for mining operations, a 28.5 g sample of HNO;
was poured into a beaker. How many moles of HNO 3 are there in this
sample of HNO;?

2. Obtain the moles of substances in the following.

a.3.43 gof Cb. 7.05 g Br,

c.76gC4H 10d.354 gLi, CO;

e.2.57gAsf. 7.83 g P,

g. 41.4 g N; Hs h. 153 g Al (SO4)3
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Ixana

M KPUTEPUH OLIEHUBAHUs co0ece0BaHMsI.

Ouenka Kpurepuu
«OTan4HO» MarucTpaHT 1OKa3bIBAE€T BBICOKHI YPOBEHb TEOPETHUYECKUX
3HaHW mo aucuurumHe. IlpodeccrmoHanbsHO, T'PaMOTHO,
MIOCJIEZIOBATENIBHO, XOPOIIMM  SI3bIKOM YETKO HM3JIaraer
MaTepHall, apr'yMEHTHPOBAHO (OPMYIIHPYET BBIBOIBL.
«Xopouo» 3HaHHME NPOrpaMMHOr0 Marepuaja, 'PaMOTHOE H3JI0KEHHE,

0e3 CyIIECTBEHHBIX HETOYHOCTEHl B OTBETE Ha BOIPOC,
NpaBUIbHOE IPUMEHEHNE TEOPETUUECKUX 3HAHUM, BaJleHUe
HEOOXOJUMBIMU HABBIKAMU IPU BBINOJIHEHUU NMPAKTUYECKUX

3ajad.
«Y IOBIIETBOPHUTEILHOY JleMOHCTpHUpYET YyCBOCHHE OCHOBHOIO MaTepuaia, IpHu
OTBETE  JIONYCKAIOTCS  HETOYHOCTH, Ipu  OTBETE

HEJIOCTATOYHO TpaBUJIbHBIE (HOPMYJIUPOBKU, HAPYIICHUE
[OCIEAOBATEIbHOCTY B M3JIOKEHUH  IIPOTPAMMHOIO
MaTrepualia, 3aTPyJAHEHUS B BBINOJHEHUH MPAKTHUYECKUX
3aJJaHuH.

«HeynosnerBopurensHo» | Ciaboe 3HaHME NPOrPAMMHOIO Marepuana, HpU OTBETE

BO3HHMKAIOT OIIMOKH, 3aTpyJHEHHsS MpPHU  BbIMOJIHEHUH
IIPAKTHYECKUX YCTHBIX paboT.

HIxana n

KPHUTEepHHU OLleHUBAHHUS NMPOMEKYTOUYHOI0 KOHTPOJIS.

Ornenka

Kpurepun

«OTINYHOY

OlLleHKa «OTJIMYHO» BBICTABJISIETCS MAruCTPaHTy, €CJIH OH
ry0OKO M TNPOYHO  YCBOWJI  NPOrPaMMHBIM  Marepual,
MCYEPIBIBAIOILE, NTOCIEA0BATENbHO, YETKO U JOTMYECKH CTPOHMHO
€ro Hu3JlaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C IPaKTUKOM,
CBOOOJTHO CHpaBisieTCss C 3a/JadaMd, BOINPOCAMH U APYTUMH
BUJAMHU TPUMEHEHUs 3HAHUHM, NIpPUYEM HE 3aTPyAHSETCA C
OTBETOM IpU BHUJIOM3MEHEHUM 3a/laHuM, HCIIOJIb3YET B OTBETE
MaTepuai pazHOOOpa3HbIX JIUTEPATYPHBIX HUCTOYHHKOB, BJasieeT
pPa3HOCTOPOHHUMH  HAaBBIKAMH H  TNPUEMaMH  BBIIIOJHEHUS
MPAKTHYECKUX 3ajau.

«Xopouio»

OrneHka «XOpOIIO» BBICTABISETCS MAarCTPaHTy, €CIIM OH TBEPJO
3HaeT Marepuaji, T'PpaMOTHO M IO CYIIECTBY M3JlaraeT €ro, He
JIOIYCKaeT CYIIECTBEHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPOC,
IPaBUIbHO MIPUMEHSET TEOPETUUECKUE MOJIOKEHUS IIPU PEeLLICHUN
NPaKTUYECKUX BOMPOCOB M 3a/ad, BIAJEeT HEOOXOIUMBIMH
HaBBIKAMU M IPUEMaMH UX BBIIIOJIHEHUS.

«Y IOBIIETBOPUTEIILHO

OlieHKa «yJIOBJIETBOPUTEIHLHOY» BHICTABJISIETCS MATUCTPAHTY, €CIIH
OH HMMeEET 3HaHHUS TOJBKO OCHOBHOT'O MaTepuana, HO HE yCBOWI
€ro Jerasnel, TOMyCcKaeT HETOYHOCTH, HEJIOCTATOYHO MPABUIIbHbBIC
(bOopMyIUPOBKH, HAPYIIEHUSI JTOTUYECKON IMOCIIE0BATEILHOCTH B
W3JI0KEHUHU MIPOTrPaMMHOTO Marepuana, UCIIBITHIBACT
3aTpyIHEHHS MPU BHIMOJTHEHUN MTPAKTHUYECKUX padoT.
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«HeynoBnerBoputenbHo | OlieHKa «HEYIOBIETBOPUTEIBHO» BBICTABISAETCS MAarucTpaHTy,
» KOTOpPBIi HE 3HAET 3HAYMTEIBHOM YacTH MPOTrPaMMHOTO

MaTepuana, AOMyCKaeT CYIIEeCTBEHHBIC OIIMOKH, HEYBEPEHHO, C

OOJBIINMU 3aTPYJHEHUSIMH BBITIOJIHSAET MPAKTUYECKHE PaOOTHI.

I[IpoMe:KyTOYHBII KOHTPOJIb: 3a4eT/IK3aMeH BBICTABJISETCS TIPU  BBINOJTHECHUHN
MarucTpaHTaMH BceX TpeOOBAaHUMN U BUAOB pabOT, peKOMEeHI0BaHHBIX [Iporpammoi.

Bonpocs! 1/l HOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO.
Cnucok JiekcMYeCKMX TeM Ha 3K3aMeH (0ecea 1o pa3roBopHoOii Teme).
Hypotheses, Theories and Laws;
Dalton’s Atomic Theory;
The history of periodic table;
The World’s greatest chemist;
Oxygen: History&Occurrence;
Hydrogen;
The history of chemistry;
The idea of the Atom;
Molecules.

Cnucok TeM /1715l IPOBEPKH HABHIKOB YCTHO-PE4€BOr0 BHICKA3bIBAHMSI.

My biography;

My research work;

My research supervisor;

Conference;

Presentation of my thesis;

New discoveries in science;

Visualizing my future career.

Ha s3x3amMeH BbIHOCUTCSH:
1. HayuHBIi TEKCT IO CIIEMaIbHOCTH Ha IPOBEPKY HABBIKOB UYTEHMSI U NIEPEBOJA.
2. IIpoBepka HaBBIKOB YCTHO-PEUYEBOIO BBICKA3bIBAHUS.
3. IloaroroBieHHast pedb NPOPEeCcCCHOHATBHOTO XapaKTepa B paMKax MPOUICHHON TEMaTHKH.

7. OcodeHHOCTH peann3anv JUCHUIIJIMHBI 1JIl MHBAJIUAOB M JIMI ¢ OrpaHUYC€HHBIMHA
BO3MOKHOCTAMH 310POBbLA

[Tpr oOy4YeHHMM JHUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37JOPOBBSI YUUTHIBAIOTCS HX
WHIWBUAYAIbHBIC TCUXO(u3nUeckue ocoOeHHocTH. OOydeHHe WHBAIUAOB OCYIICCTBIISCTCS
TaKKE€ B COOTBETCTBUM C WHIMBHIYaJbHOH TNPOTrpaMMoOil peaOuiuTanuyd WHBaIWAa (Tpu
HaJTUYHH).

Jna nuy ¢ Hapywenuem ciyxa BO3MOXHO TPEAOCTaBICHHE y4ueOHOW uHpopManuu B
BU3yaJIbHOU (popme (KpaTKHii KOHCIIEKT JIEKIIMM; TEKCThI 3aJJaHUi, HalleYaTaHHbIC YBEIIMUYEHHBIM
mpudTOM), Ha ayJAUTOPHBIX 3aHATUSX JOIYCKAeTCS TPUCYTCTBHE AaCCHCTEHTa, a TaKXKe
CYypIOTIEPEBOTYMKOB U TU(MIOCYPAONEPEBOTYMKOB. TEeKymMii KOHTPOIb YCIIEBAEMOCTH
OCYIIECTBJISIETCS B MHUChbMEHHOW (opme: 00ydaromuiics MUCHMEHHO OTBEUYAaeT Ha BOMPOCHI,
MMCbMEHHO BBITIONHAET TpakTHueckue 3amaHus. [loxmax (pedepar) Takke MOXKET OBITH
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IpeJCTaBJIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUSA K COJICPKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KaUeCTBY M3JIOKEHHS MaTepuasa (MOHITHOCTh, KAYeCTBO PEYH, B3aMMO/ICHCTBHE C
ayIUTOpUel W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMSA, IMPEIbIBIIEMBbIE K
IIMCbMEHHBIM padoTaM (KauecTBO O(QOPMIICHHS TEKCTa W CIHCKA JIUTEPAaTypbl, IPaMOTHOCTb,
HaJIMYue WUIIOCTPAIIMOHHBIX MarepuanoB U T.1.). [IpomexxyTrounas arrecranusi JUisl JIMIL C
HapyLIEHUSAMU CIIyXa IMPOBOAMTCA B NHCbMEHHON (opMe, IMpH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTepun oueHuBaHusA. [Ipy HeoOXoauMocTH BpeMs MOATOTOBKHM K OTBETY MOXET ObITh
YBEJIMUYEHO.

Hns nuy ¢ napywienuem 3penus IOIMyCKaeTcs ayAualbHOE NPeJ0CTaBIeHuEe HH(OPMALIUH,
a TaKXe WCIOJb30BAHUE HA AayJUTOPHBIX 3aHATUAX  3BYKO3AIMCBIBAIOIIMX YCTPOMCTB
(muktopoHOB W T.1.). JlomyckaeTcss NMPHCYTCTBHE Ha 3aHATUSAX ACCUCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOIIETO O0YyYarOIMMCS HEOOXOJMMYI TEXHHYECKYI0 IOMOIIb. TeKyuid KOHTpPOJb
YCIIEBaEMOCTH OCYIIECTBIIsieTCT B YCTHOH ¢opme. [lpum mpoBeneHWH TPOMEKYTOUHOU
aTTecTaluy JUIsl JIMIl C HApyLIEHUEM 3PEHUsS TECTHUPOBAHHME MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobece]0BaHUE 110 BOIPOCAM.

,ZZ]Z}Z AUy ¢ OCpAHUHYEHRHBIMU BO3MONCHOCMIAMU 3@0p06bﬂ, umernwux HapyuteHusl onopHo-
0guecamenbHo20 annapama, Ha ayAUTOPHBIX 3aHATHSX, a TAaKXKe IMPH MPOBEACHUH MPOIEIyp
TCKYIIETO KOHTPOJII yCIICBACMOCTHU U HpOMe)KYTO‘IHOf/'I aTTeCTallud MOT'YyT OBITE IpeaoCTaBJICHBI
HEOOXOMMBIE TEXHUYECKHE CpeAcTBa (IEPCOHAIBHBIN KOMIBIOTEP, HOYTOYK WM JAPYroi
TaJiKeT); JOIYCKAETCsl MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOB), OKa3bIBAIOLIETO O0YUYaIOLUIUMCS
HEOOXOIMMYIO TEXHHUYECKYIO TIOMOIIh (3aHATh pabodee MECTO, MepeABUraThCs 10 ayTUTOPHUH,
MIPOYUTATH 3aJJaHuE, 0QOPMUTH OTBET, OOIIATHCA C MIPETIOAABATEIIEM).

8. IlepevyeHb OCHOBHOM M JONOJTHUTEIBHONH YUeOHOI JTUTEepaTypPhl, HEOOXOAUMOI IS
OCBOEHMS TUCHMILIUHBI

8.1 OcHoBHas JuTEeparypa:

1. Jlykmna JI.B. Kypc anrmmiickoro s3pika st maructpantoB. English Masters Course
[OnexTpoHHBIM  pecypc]: ydyeOHOe TocoOuWe s MarucTpaHTOB MO0  Pa3BUTHIO U
COBEPIIEHCTBOBAHHIO OOMIMX W MPEIMETHBIX (JIEJIOBOW aHTIIMHCKHUHA s3bIK) KomrereHmi / JI.B.
JlyknHa. — DNEKTpOH. TEKCTOBBbIE AaHHbIE. — BopoHex: BopoHEeXCKHH TOCyaapCTBEHHBIN
apXUTEKTYpHO-CTpouTeNbHbIH yHUBepcuteT, ObC ACB, 2014.-136 ¢.—978-5-89040-515-9.—
Pexxum moctyma: http://www.iprbookshop.ru/55003.html.

2. Jleruko JI.A. Asrnmiickwii s3bik s actiupanToB. English for Post-Graduate Students
[DneKTpOHHBIM pecypc]: y4eOHO-METOAWYECKOE TIOCOOMEe TIO AHTIUHCKOMY S3BIKY s
acrimpanToB / JI.S. JIerako, H.A. HoBorpanckas-Mopckas. — DJIeKTpOH. TEKCTOBBIE AaHHBIC. —
Joneuk: J[OHEUKHII rocyJapCTBEHHBIN yHUBepcuTeT yrpasieHus, 2016.—158 ¢.—2227-8397.—
Pexwum nocryna: http://www.iprbookshop.ru/62358.html.

3. IlerpoBckas T.C. AHraudckuil s3bIK IS MHKEHEPOB-XMMHMKOB [DIEKTPOHHBIN pecypc]:
yuebnoe mocobue / T.C. IlerpoBckas, W.E. PrimanoBa, A.B.MakapoBcKuX.— DJIEKTpOH.
TEKCTOBbIC HaHHbIE. — ToMck: ToMckuil monuTexHuuecku yausepcurer, 2014. — 163 ¢.—978-5-
4387-0363-1.— Pexxum nocryna: http://www.iprbookshop.ru/34649.html.

4. CremanoBa T.A., CtyntHa W.}O. English for Chemists: A Practical Course: AHrnuiickuit
SI3BIK JUUIST XUMHUYECKUX CIEelUaIbHOCTeH (TpakTudeckuid kypc). M.: M3gatenbckuit LEHTP
«Axagemus», 2016.-288c.
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8.2 JlomotHuTEIBLHAS JIUTEPATYPA

1. T'ymoeckas, I'. H. LSP: English of Professional Communication: AHIMIHIACKHN S3BIK
npodeccuoHaIbHOro obmieHus: [yueOHuk ans By3oB]. - M.: Acmekr Ilpecc, 2013.- 349c. —
Pexxum moctyma: www.studentlibrary.ru/book/ISBN9785976528468.html

2. 3anuna O.H., MaxoBa B.B. English for chemists. Meroanueckue ykasaHusi AJisi CTyJACHTOB
cnenuanbHocTe 240100.62 «Xumunueckas texHonorus» u 020201.65 «DyHnameHTanbHas U
npuknaanas xumus» / Kypek, 2015. — 63 c¢. — Pexxum noctyna: https://elibrary.ru/item.asp?
1d=26520594.

3.Munbsp-benopyueBa A. II. AHrno-pycckue o60pOTHl HAy4HOW peuyd: MeTo[. mocodbue M.:
®muaTa: Hayka, 2010. — Pexxum moctyna: https://rucont.ru/file.ashx?guid=3bleb71f-a51d-442b-
93a7-9449¢4e5df21

4. D. I. Mendeleev and the english chemists Solov'ev Yu.l. Journal of Chemical Education. 1984.
T. 61. Ne 12. C. 1068. — Pexxum noctyna: https:/elibrary.ru/item.asp?id=30876163.

5. Zinnurova G.R., Yuzlikbaeva D.Sh. English for chemists. YueGnoe mocobue mo
aHIMIMHACKOMY  sI3bIKy st crydgeHtoB  [-II kypcoB — xumuyeckoro  QaxyiabTera
bamrrocynusepcutera. / VYda, 2007. — Pexum goctyma: https://elibrary.ru/item.asp?
1d=27406362.

3.3 llepuoguyeckne U3IaHus
1. "The Moscow News temporarily stops publication" Moscow News http://old.pressa.ru/

2. Tasersl Ha AaHIJIMUCKOM  A3BIKE YWTATh OHJAWH. AHIIHAHACKHAE  Tra3eThbl
http://www.homeenglish.ru/othergazety.htm

9. [IlepeueHb pecypcoB HHPOPMAUMOHHO-TEJICEKOMMYHUKANMOHHOH  CeTH
«uTepuer» (najee — cerb «UHTEpHET»), HEOOXOAUMMBIX /JJIsi OCBOCHHUSI IMCUMILINHBI
(Mmony.Jsi).

CoBpemenHbIe MTpodecCHOHATTbHBIE 0a3bl TaHHBIX U HH()OPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI:
1. DnexTpoHHast oOpa3oBarenbHas cpena yHuBepeuteta (http:/www.chgu.org)
2. DnextpoHHO-O6MOMMOTeuyHast cuctema [PRBooks(http:/www.iprbookshop.ru)
3. DnexrponHo-6ubnmnoreunas cuctema « MBUCy (http://ivis.ru)
OdunmanbHble  CalTBI  TOCYAapCTBEHHBIX W OOIIECTBEHHBIX  JKOJIOTHYCCKHX
OpraHu3aLun.

10. MeToauyeckue ykazaHusi AJ1s1 00y4ar0IMXCcsl 10 OCBOCHUIO JMCIHILIHHBI (MOAYJIST).

W3ydyeHue pekoMeHIyeTcss HadaTh C O3HAaKOMJIEHHS C paboueil mporpamMmoit
TUCHUIUTAHBI, €€ CTPYKTypOoil W cojlep)kaHueM pas3aenoB (Moaynei), (GoHIOM OIEHOYHBIX
CPEICTB, O3HAKOMHTHCS C Y4eOHO-METOAUYECKHM U HWH(GOPMAIMOHHBIM O0OecredeHrneM
JUCUUTUIUHBL.

OOy4eHue Mo TUCIUILINHE OCYIIECTBISETCS B CIEAYIOMUX GopMax:

1. AyauTtopHble 3aHATUS (IPAKTUYECKHUE 3aHATHUSA).

2. CamocrosiTenbHas padoTa cTyieHTa (IMOATOTOBKA K MPAKTUYCCKUM 3aHITHUSIM U PA3THYHBIM
(dhopMaM TUCHMEHHBIX PabOT, HHIUBUAYaTbHAS KOHCYJIBTAINS C TIPEIIOIaBaTEIIeM).

Y4eOHbII MaTepuan CTPYKTYPHPOBAaH W HM3Y4YCHHE IUCIHILIUHBI TPOU3BOAWTCS B
TEeMaTUYECKOU TMOCIeI0OBaTEbHOCTH. Kak/ oMy MpakTUYECKOMY 3aHATUIO U CAMOCTOSITEIIBHOMY
M3YYEHHIO MaTepuaia MpeIIIecTBYeT MPAaKTUYECKOe 3aHATHE MO JaHHOW TeMe. OOyuarouuecs

CaMOCTOSITENTFHO TPOBOJAT MPEABAPUTENBHYIO MOATOTOBKY K 3aHSATHIO IO OMNpeesIeHHOM
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http://old.pressa.ru/
https://elibrary.ru/item.asp?id=27406362
https://elibrary.ru/item.asp?id=27406362
https://elibrary.ru/item.asp?id=30876163
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://elibrary.ru/item.asp?id=26520594
https://elibrary.ru/item.asp?id=26520594
http://www.studentlibrary.ru/book/ISBN9785976528468.html

TEMaTWKe, NPUHUMAIOT AKTUBHOE W TBOPUYECKOE Y4YacTHE B OOCYKICHHUH JIEKCHYECKHX
Pa3roBOPHBIX TEM.

JUis noHMMaHMA M KAueCTBEHHOI'O YCBOEGHMS Kypca PEKOMEHAYETCs CleAyolas
MOCJIEIOBATEIBHOCTD ACHCTBUI 00yJalomerocs:

1. Ilocne oxoHYaHusi y4eOHBIX 3aHATUN ISl 3aKpPEIUICHUs MaTepuaja MpOCMOTpPETh U
o0ayMaTh Marepuall, pa3oOpaHHBIM CEroJHs Ha MPAKTUYECKOM 3aHATUH, pa3o0parb
paccmotpenHblie npuMepsl (10-15 MunyT).

2. Ilpu moAroTroBke K CIEAYIONIEMY 3aHSITHIO IOBTOPUTH MPEABIAYIIECH Marepuall,
MOAYMAaTh O TOM, Kakasi MOXeT ObITh cieayromas Tema (10-15 MunyT).

3. B Tedyenue Henenu BuIOpaTh BpeMsl IS pabOTHI ¢ JUTEpaTypoil B Oubnmoreke (mo 1
qacy).

4. Ilpu nOArOTOBKE K IIPAKTUYECKOMY 3aHATHIO IIOBTOPUTH OCHOBHBIE IIOHATUSA 110 TEME,
M3y4uTh TMpuMepbl. Pellas KOHKPETHYIO CHUTyalMiO, MPEABAPUTENIBHO TMOHATh, KakKoi
TEOPETUYECKHI MaTeprall Hy’KHO HCII0JIb30BaTh. HaMeTnuTh miiaH pemeHus, monpoooBaTh Ha €ro
OCHOBE PELINTH 1-2 MPaKTUUECKUE CUTYaLIUU.

MeTtoanyeckne yka3aHusi oOO0y4alOIIMMCA MO TOATOTOBKE K MNPAKTHYECKUM
3aHATHAM.

Ha npaktuueckux 3aHATUAX NPUBETCTBYETCS AKTUBHOE YYacTHE B OOCYXIAECHUH
KOHKPETHBIX CHUTYallil, IpaMMaTHYeCKMX M JIEKCUUYECKUM TEM; CHOCOOHOCTh Ha OCHOBE
MOJIyYeHHBIX 3HAHUW HaxXoOuTh HauOoiee 3((EeKTUBHBIC PEIICHUS IMOCTABICHHBIX MPOOIIEM,
YMETh HAXOJIUTh MOJIC3HBIN JONOTHUTEIBHBIA MaTepPHall M0 TEMATHKE MPAKTHYECKUX 3aHATHA.

B mporecce mMoArOTOBKM K MPAaKTHYECKHM 3aHATHSAM, HEOOXOIUMO OOpaTUTh 0coOoe
BHUMAaHHE Ha CAMOCTOSITENIbHOE M3y4YeHHE PEKOMEH0BaHHOW ymTepaTyphl. [Ipu Bceit momHoTE,
MIOJTYYCHHBIX Ha TPAKTHYECKOM 3aHSATHH 3HAaHUH, B HEH HEBO3MOXKHO M3JI0KHTH BECh MaTepHall
u3-3a JIMMUTAa ayJuTOPHBIX dYacoB. [loaTomMy camocTosiTenpHas paboTa ¢ y4eOHHKaMH,
y4eOHBIMM TMOCOOMSIMH, HAy4YHOM, CIPaBOYHOM JIMTEpaTypod, MaTepHalaMM MEepHOAMYECKUX
m3ganuii  u VHTepHera  sBisiercss  HambOosnee  A(PQPEKTHBHBIM  METOJOM  IOJIYy4EHUS
JIONIOJTHUTENBHBIX 3HAHUHM, MO3BOJSET 3HAUUTEIBHO AaKTMBM3MPOBATH IPOLIECC OBJIAJAECHUS
uHpopmanuei, cnocodbcTByeT 6osee riyOOKOMY YCBOGHHUIO H3y4aeMOro Matepuaia, popMupyer
y 00y4aronuxcst OTHOIIEHUE K KOHKPETHOM mpobieme.

MarucTpanty peKOMEHIYeTCsl Ccleaylolas cXemMa IOATOTOBKM K CEMHHApCKOMY
3aHATHIO:

1. O3HakOMIIEHHE C TUIAHOM HPAKTUYECKOTO 3aHATHS, KOTOPBIM OTpa)kaeT COoAep KaHue
MPEII0KEHHON TEMBI;

2. IIpopaboTaTh TEOPETUUECKHUIN U MPAKTUUECKUI MaTepHal;

3. IIpounTats nuTEpaTYpY;

4. Bce HOBBIC MOHATHS W JIEKCHUECKHN MaTepHall MO HM3y4aeMOW TeMe HEOOXOIUMO
BBIYYUTh HAU3YCThb U BHECTU B IJIOCCApHil, KOTOPBIN 1L€1ecO00pa3HO BECTH C CaMOro Havaia
U3y4YeHMsl Kypca;

5. OTBeTUTH Ha BOIPOCHI IUIAHA MPAKTUUECKOTO 3aHATHS;

6. BIoMHUTE AOMaIlIHEe 3a/laHKE;

7. IlpopaboTaTh TECTOBBIE, KOHTPOJIbHBIEC 3a/1aHUS U YIIPAKHEHHUS,

8. IIpu 3aTpyaHeHusx chopMyIUpOBaTh BOIPOCHI K MTPETO1aBATEIIO.

Pesynbrar Takoil pabOThl JTOJDKEH HPOSIBUTHCSA B CIIOCOOHOCTHM MarbucTpaHTa CBOOOIHO
OTBETHTb Ha TEOPETUYECKHUE BOIPOCHI MPAKTUKYyMa, IPUMEHUTH MOJyYCHHBIC 3HAHUS M YMEHUS
Ha TMPAKTHUKE, BBICTYNATh W YY4aCTBOBATh B KOJUICKTHBHOM OOCYKJICHHU BOIIPOCOB H3ydaeMoOi
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TEMBI, MMPABUIBHO BBIOJIHATH MPAKTUUECKUE 3a/aHUsl W WMHBIE 33/1aHUs, KOTOpbIE NaroTcsi B
(oHJe OIICHOUHBIX CPEICTB AUCIUILIUHEI.

MeTtonnyeckue yka3aHusi oOy4awIIMMCH 10 OPraHU3alUH CAMOCTOATEIbHOI
padoThl.

CamocrosTenbHass paboTa MaruCTPaHTOB SIBISETCS HEOTHEMJIEMBIM KOMIIOHEHTOM
y4eOHOHM JesTeNbHOCTH, KOTOPBIH BBICTYNAET KaK Ba)KHBIM pe3epB y4eOHOro BpemeHH. Takxke
CP sBisieTcst CpeaCTBOM pa3BUTHs MMOTEHIMAlIa JIMYHOCTH, MOTHBAMA B HW3yYEHHUH
MHOCTPAHHOTO SI3bIKA M PA3BUTHS MHIUBHYaTbHBIX CIOCOOHOCTEHA.

JlomonHsist ayAMTOpHYI0 paboTy MarucTpaHTOB, CaMOCTOsITeNIbHAs paboTa Npu3BaHa
penaTk ciexyonme 3a1a4u:

- COBEpUICHCTBOBATh HABBIKM W yYMEHHUS MHOS3BIYHOTO MPO(GECCHOHATHHOTO OOIICHUS,
KOTOpBIE OBLIIM IPUOOPETEHBI B ay TUTOPUH IT0]T PYKOBOJCTBOM MPEIOAaBaTEIs.

- MpHOOpEeCTH HOBBIE 3HAHUS, YMEHHS W HAaBBIKM, KOTOpBIE JaayT BO3MOXXHOCTBH
OCYIIECTBIISATH MPOPECCHOHATIBHOE OOIIEHIE Ha N3y4aeMOM SI3bIKE.

- Pa3BHTh YMEHHUS HCCIIEAOBATEIBCKOW NEATEIBHOCTH C HCIIOJIB30BAaHHEM H3Y4aeMOTo
SI3bIKA.

- Pa3BUTb YMEHUS CAMOCTOATENbHON yueOHON paboTHI.

[Tpy moAaroToBke K MPaKTHYECKHM 3aHSATHSIM TTOOMIPSIETCS UCIIOIB30BAHUE MCTOYHUKOB
Ha WMHOCTPAHHBIX SI3BIKAX, CTATUCTUYECKUX MAaTEpUAJIOB, COBPEMEHHBIX HH(OPMAIMOHHBIX
PECYPCOB U TEXHOJIOTHH, a TAKXKE MPEIOKEHHAs! INTepaTypa:

- paboTa HaJl TEKCTaMU TI0 CTIEHUAILHOCTH JIJIS TOTIOJIHUTEIILHOTO YTEHHS,

- MeTo/IMKa paboThI CO CIIOBApEM;

- BBITIOJTHEHHUE TIEPEBOIOB;

- paboTa HaJl JIGKCHYECKHMH TEMaMHu;

- OCBOEHHE JIEKCHKO-TPaMMaTHYEeCKOTO MaTepraia.

11. Ilepeyenr HHGPOPMANUOHHBIX TEXHOJOTHH, WCHOJb3yeMbIX TMPH OCYIIECTBJIECHUHU
o0pa3oBaTeIbHOIO @pomecca MO [JAUCHUIVIMHe (MOAYJK), BKJIKYasg IepevYeHb
NMPOrpaMMHOro odecriedeHuss 1 ”HPOPMAIMOHHBIX CIPABOYHBIX CHCTEM.

[Ipy yTeHMum JEeKUMH HCHOJB3YEeTCS KOMIBIOTEpHAas TEXHMKa [ JAEMOHCTpaLuu
MIPE3CHTAIIMOHHBIX MYJBTUMEIUIHBIX MaTepuaioB. Ha mpakTHdeckux 3aHATHIX 00ydarommecs
NPEJCTABIISAIOT MPE3eHTALH, TOATOTOBICHHBIE UMH B 4aChl CAMOCTOSATEIBHOM padoThI.

1. TexHuuyeckue cCpencTBa: KOMIUIEKT HPOEKLIMOHHOIO MYJIBTUMEIUIHOIO 000pYyJOBaHUS:
9KpaH, MPOEKTOP, HOYTOYK;

2. Metonpl 00y4yeHHsI C HCIIOJIb30BAHMEM HH(OPMALMOHHBIX TEXHOJOTUH (KOMIIBIOTEPHOE
TECTUPOBaHUE, IEMOHCTpALUs MYJIbTUMEUIHBIX MaTepHUaIoB);

3. [IlepeueHb HMHTEPHET-CEPBUCOB U JJIEKTPOHHBIX PECYPCOB  (IIOMCKOBBIE CHCTEMBI
«KOHCYIBTaHT MIIIOCY, 3JIEKTPOHHAS TOYTA);

4. Tlepeuenp WHPOPMAMOHHBIX crpaBouHbX cucteM (MHopMamumonHas cucrema
aBTOoMaTH3auuu yudeObHoro mnpouecca «UComplex», ABTOMAaTU3MpOBaHHBbIE OHOIMOTEYHO-
nHpopmarmonnsie cucteMbl — «IPRbooksy, «Koncynbsrant crynentay, OO0 «MUBUCY).

12. MarepuanbHO-TeXHHYecKass  0a3a,  HeoOXoaMMass  [Js  OCYLIeCTBJIEHHS
00pa30BaTeILHOrO NMpoLecca Mo AMCHUILIHHE.

B cootBerctBun ¢ Ilpukasom MunucrtepctBa oOpa3oBaHusi U Hayku Poccuiickoit
@eneparu ot 4 okTs0pst 2010 roma Ne 986 «OO6 yTBepkaeHUN (elnepanbHbIX TpeOOBaHUN K
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00pa3oBaTEeIbHBIM YUPEKICHUSAM B YaCTH MUHUMAJIbHON OCHAIIEHHOCTH y4eOHOTro Ipolecca u
o0opy1oBaHusl y4eOHBIX MMOMelleHui» YeueHCKHi ToCy1TapCTBEHHBIN YHUBEPCUTET UMEHH A.A.
KanpipoBa pacronaraer HeoOXOAMMOW MaTepUalbHO-TEXHUYECKOH Oa3oi, oOecrieunBaroleit
MIPOBEACHUE BCEX BHUJIOB AMCLMIUIMHAPHON M MEKIMCHUIITIMHAPHONW MOATOTOBKH, BKIIFOYAOIIECH
COBPEMEHHYIO BBIYHCIUTEIbHYIO TEXHHMKY, OOBEAMHEHHYIO B JIOKAJIbHYIO BBIYHUCIUTEIBHYIO
CeTb, MMEET BBIXOJ B TIJI0OaJIbHBIE CETH 3JIEKTPOHHOW KOoMMYyHHKauu. OOpa3oBaTeiabHBIN
IpoIecc MPOUCXOIUT B YUEOHBIX ayJIUTOPUAX IJIS MPOBEACHUS JIEKIMOHHBIX, MPAKTUYECKUX
3aHATUH, Ja00paTOPHBIX MpakTUKyMoB. IlomemieHuss [uisi TpPOBEICHHS  JIEKIMOHHBIX,
MPAaKTUYECKUX 3aHATHI COTNIacHO TPeOOBaHMAM, K MaTepHATbHO-TEXHUUYECKOMY 00eCIeueHUIo
ydeOHOro mporecca 1o HampasieHuiro mnoarotoBku 04.04.01 «Heopranwdeckas Xumus»
YKOMIUIEKTOBaHbI ~CHEIMAIU3UPOBAHHON Yy4eOHOW MeOenplo, TEeXHHYECKUMH CpPEJCTBAMHU,
CITy>KalllUMU JJIsl IPEJICTaBJICHUs yueOHON HH(POPMAIIUU CTYACHTAM.
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1. Ilesim 1 3a7a44 OCBOEHUA JUCHUILIUHBI
Ilesn ocBOeHUS AUCIUILIHHBI:
- OBHAKOMJICHHC Mal"I/ICTpaHTOB C OCHOBHBIMH HaHpaBHeHI/ISIMI/I HpI/IMeHeHI/ISI KOMHBIOTepHI)IX
TEXHOJIOTHH B XVMUH.

33}13‘[1/[ OCBOCHUSA NUCHMUIIJINHBI:
- PaCKpbITb B3aMMOCBA3HU JUAAKTHYCCKUX, IICHUXOJIOro-rneaarorid€CKux MW METOJUYCCKHX OCHOB
MMPUMCHCHH S KOMIIBFOTCPHBIX TEXHOJIOT U AJI1 pCHICHUSA 3aaa4 HpO(I)eCCI/IOHaJIBHOﬁ C(I)epbl;
- C(i)OpMPIpOBaTI: KOMIICTCHI U B 00J1aCTH UCIIOJB30BaHNI BO3MOKHOCTCH COBPEMECHHBIX CPCIACTB
HUKT B HAYy4YHO- PICCJIG,[[OBE[TCJILCKOIZ " HAy4YHO-TIEHaror HYECKOM ACATCIbHOCTH.

2. IlepeyeHpb IVIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 JUCHHUILIMHE (MOYJII0), COOTHECEHHBIX €
IUIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrPaMMBbI

[Iporiecc u3ydeHus OUCLMIUIMHBI HampaBieH Ha (POPMUPOBAHHE 3JIEMEHTOB CIEIYIOIINX
komneTeHuii B coorsercTBUU ¢ ®I'OC o naHHOMY HanpaBiIeHHUIO MOATOTOBKH:

Kareropus

. Koax nanmenoBanue
KOMIIeTeH M i

KOMIICTCHIIUHN

I'pynna komnereHuui

YHuBepcaabHbIC - -

OIIK-1. CnocoOeH BBIMOIHATE
KOMIUIEKCHBIE IKCIIEPUMEHTAIbHEIE U
pPacUYeTHO-TEOPETUICCKUE HCCIICIOBAHUS B
n30paHHOM 00JIaCTH XUMHUU WITH CMEXKHBIX
HayK C HCITOJIb30BAaHUEM COBPEMEHHBIX
npuOOPOB, MPOTPAMMHOTO 00eCTIeUeHUS U
0a3 JaHHBIX PO ECCHOHATHHOTO
Ha3HAYEHUS.

OI1IK-3. Cnoco0eH HCIoIb30BaTh
BBIYHCITUTEIbHBIC METO/IbI U Al TUPOBATh
CYIIECTBYIOIINE MTPOTPAMMHBIC ITPOTYKTHI
JUTSL pellieHus 3a1au npodeccuoHanbHOM
JIEATETLHOCTH.

O6mmenpodeccuoHanbH
bIC KOMITETCHITUH

Ob6menpodeccuo
HAJIBH bIC
HaBBIKH

[Ipodeccrnonanpueie - -

B pesynbrare 0OCBOCHUS AUCIHUILTMHBI 00YYaIOIIUICs JOKEH:

Koa u nanmenoBanue Pe3yabTarsl 00y4eHus 1o

HHIMKATOPA KOMIICTCHIHH AUCHUILINHE
OIIK-1.2: Vcnonb3yeTr coBpeMEHHOE 3HaTh:
0o0opy10BaHKE, MPOrpaMMHOE - CHOBHBIE  peCypCHI Ui pelleHHs

obecrieueHre U MpoheCCUOHATBLHBIC Oa3bI
JTAHHBIX JJIs pellieH s 3a/1a4 B U30paHHOU
00JTaCTH XUMHH WJIM CMEKHBIX HayK.
OIIK-1.3 — Mcnonb3yeT COBpEMEHHBIE
pacueTHO- TEOPETUYECKIE METOBI XUMHUH
JUIS pelIeHns: NpoecCHOHAIbHbIX 3aa4

KOHKPETHOM 3a7a4H;
- OCYIIECTBIISITh TIEPEBOJT MH(OPMAITUU Ha S3BIK,
XapaKTepHBIN IS TPEIMETHON 00JIacTH.
YMeTh:
-  HaxOJMWTh, KPUTHUYECKU aHAJIN3UPOBATh,
COTIOCTaBIIATh, CHUCTEMAaTH3UPOBaTH M 0000IaTh
0OHapy>KEeHHYI0 HH(POPMAIHIO.

Baagern:

- OCHOBHBIMH METOJAMU PCHICHUA 3a/1a4 C




[IPUMEHEHNEM 3aKOHOB MaTeMAaTUYECKUX TOXKECTB,
ITOTUKU, BEPOSITHOCTU U CTATUCTUYECKUX METOJIOB B
podeccHoHaNBHOM NesTeIbHOCTH

OIIK-3.1: Ucnons3yet coBpemenHsle IT-
TEXHOJIOTHH IIpU cOOpe, aHaIn3e u
MpeacTaBIeHUH HHPOPMaLUU
XUMUYECKOTO MPOQUIIS.

OI1K-3.2: Mcnons3yeT craHAapTHBIE U
OPHUTHHAIBHBIE TIPOrPAMMHBIE TIPOIYKTHI,
[Py HEOOXOIMMOCTH aJaNTUPYS UX JJIS
penIeHus 3a1a4.

OI1K-3.3: Mcnonbs3yeT coBpeMEHHbIE
BBIYHCIUTEIILHBIE METOBI Il 00paboTKN
TAaHHBIX XUMHYECKOTO SKCIIEPUMEHTA,
MOJICTTHPOBAHHS.

3HaTh:
- METO/Ibl aBTOMATH3UPOBAHHOTO cOOpa, repeaayu,
00paboTKu U HaKOIUICHUS uHbopMauu
orapamMeTpax  TEXHOJIOTMYECKHX  IIPOLIECCOB;
METOJIbl  MPOEKTUPOBAHMSI  PENIALIMOHHBIX  0a3
MTAHHBIX; CIIOCOOBI MPUMEHEHMS BBIYUCIUTEIHHON
rexuukn B pamkax CAIIP s BeIOOpa, pacdera,
KOMIIOHOBKM U IpadU4yeckoro M300pakeHus
[IPOMBIIIJICHHBIX M1E€YEeil.

Ymers:
- aHAJIM3UPOBATh XUMHUYECKUE IIPOLIECCHI U
MIPOM3BOJICTBO KaK OOBEKT aBTOMATH3alMU U
YIPaBJICHUS;
- BBIOUPATh CTPYKTYpPY aBTOMATU3UPOBAHHBIX
TEXHOJIOTMYECKUX KOMIUIEKCOB, TH(POPMAIIMOHHBIX
1 BBIUMCIIMTEIIbHBIX CETEH;
- IPOEKTUPOBATh 0a3bl IaHHBIX B JAHHOMN
[peIMETHONW 00IaCTH ¢ MOTYyUYEHUEM
[IPOrPaMMHOT0 MPOJIYKTa C IOMOIIBIO TAKETOB
MPUKJIAJHBIX porpamm 1o paszpaborke CYB/]
Baanern:
- IPEICTABICHUEM O IPUMEHSIEMBIX Ul LeJel

ABTOMATHU3UPOBAHHOIO coopa, nepeaau,
00paboTKH U HaKOIUICHHMS uHpOpMALUU
TEXHUYECKUX CpeJlCTBax, BKJIIOYasl

[IPOMBIIUIEHHBIE KOHTPOJUIEPbl W YIPABJISAIOLINE
OBM: 0 nmpuMeHEHHUU BBIYUCIUTEIBHONW TEXHHUKHU
U1 BBIOOpA, KOMIIOHOBKH ¥ Tpau4ecKoro

M300pKEHUSI  XUMHYECKUX  TPOMBIIUICHHBIX

aIrapaToB.

3. Mecrto mucuunianHbl B ctpykrype OITIOII
Huctunmaa « KoMmbroTepHbIe TEXHOJIOTHH B XUMUYECKON Hayke U npou3BoacTee» (b1.0.02)
OTHOCHUTCS K AMCHUIUIMHAM 0a3oBoil wactu Omoka bl «/luctummuuer (Momymnu)» OIIOIT BO mo

HarpaieHuto noArotoBku 04.04.01 «Xumus».

4. Copep:kanue JAUCHUIUVIMHBI, CTPYKTYPHMPOBaHHOEe IO TeMaM (pa3xeiaM) ¢ YKa3aHHeM
OTBEJECHHOI0 HA HHUX KOJUYECTBA AKAJAeMHMYECKHX WJIH ACTPOHOMHMYECKHX 4YacOB U BH/IOB

Y4eOHBbIX 3aHATHI

4.1 CTpyKTypa JUCHUNIHHBI

0611[8.51 TPYAOCMKOCTb JUCHUILINHBI 110 JTaHHOM (I)opMe O6y‘leHI/IH COCTAaBJISCT 3 3aUCTHHIC

equHUIBI (108 akameMuyecKknx 4acoB)

dopma paboThl 00y4daromuxcst/Buasl yaeOHBIX 3aHATHIA CemecTtp

Tpyn0eMKOCTb, 4aCOB

Bcero
1 2




KonrtakTHas aynuropHas paboTa 00yJaroIuxcs ¢ MPEnoaBaTesieM: 30 30

Jlexiuu (JI) 15 15
[IpakTuueckue 3ansatus (113)
JlaGopaTopubie paboTs (JIP) 15 15
CamocrositensHas padbora ( CPC) 78 78
Kypcogoii mpoekt (KII), kypcoBas padota (KP)

oknan (JT)

Dcer (D)

Pedepar (P)

CaMOCTOSITeIbHOS U3YUYCHHUE Pa3JIeTIOB 78 78
Bug ©TOroBoro KOHTpOJIS - 3a4eT

4.2 Conepxxanue pas3iejioB IUCHUNINHBI

No HaumenoBanue Dopma
pasena Copepxanue paszaena TEKYIIETOo
pasiena KOHTPOJISA
[Tousite nnpopmarmonnoit [Mudopmanus. CpoiictBa Hpopmanuu. Cucrema
TEXHOJIOTUH. Buip KoaupoBaHus unpopmarmu. Konupoanue
1 MH(POPMALIMOHHBIX TeKCTOBOM MH(popmaru. KonupoBanue VO. JIP
TexHOJorui. OpraHu3anus (TeKCTOBOMW, TpaguuecKor U 3ByKOBOM ’
MH(POPMALIMOHHBIX nHpopManuu. PexuMbl 1 METOABI epeiadun
MIPOIECCOB. WHGOpPMAITUH.
Nudpopmannonuple  TexHonoruu.  OCHOBHBbIE
HubopmaninoHHbIE yepThl coBpeMeHHbIXx WT. Opranmzauus u
2 |[TEXHOJIOTHH B Pa3jIMYHBIX  [[IPEACTABICHME  JaHHbBIX B  KoMmbrorepe. YO, JIP
007acTsIX AeSITENbHOCTH. Opranu3anusi  XpaHeHHsT M JOCTyna K
MH(QOPMALIMU HA KOMIIBIOTEPE.
CoBpeMeHHbIE OCHOBHBIE IPOTPAMMHBIE
3 XHMUUCCKUE PE/IAKTOPEI 1 npoaykThl. Kimaccudukamnus ciyxeOHbIX 1 YO, JIP
0a3bl TaHHBIX. ’
[PUKJIaJHBIX IPOTPaMMHBIX CPEJICTB.
OcHoBHble VIHTEpHET-pecypchbl  XHMHUYECKOTO
KOMITbIOTEPHBIE TEXHOJIOTHH{IIPOQHIIS, MOBBIIIEHUE (PYEKTUBHOCTU OCTYIA
4  |B oOMeHe Hay4HOM k HuM. llouck, xpanenume u oOpabortkal YO, JIP
uHpopManuei. XUMHYECKON uHbopMaIuu. OcobenHoctu
MpEeCTAaBICHUS XUMUYECKON HH(OPMAITHH.
Bosmoxnoctu ceru HHurepHer.
Kommbrorepabie BUPYCHI. OcHOBHBIE
UCTOYHUKK  BupycoB. OOmme cpencTsa,
M cnoabp30BaHUuE CeTH mpeaoTBpaaromue 3apaXxCHUC KOMIIBIOTEpA.
5  |MlaTepHET B XUMHUYECCKOM CereBblie YO, JIP
HayKe. cinyx0bl.  JlokampHas  cerb.  Tomonoruy
JoKaJabHOH cetu. ['obanbHas cetb. Anpecauus
B Uurepuere. [IpoexTupoBaHue u pa3paboOTKa
BUPTYaJIbHBIX XUMUYECKHX JIaOOpaTOpuil.




Cratuctrueckas 06paboTKa pe3ybTaToB
” U3MEPEHUI U NPUHIHUITBI TPOBEPKU HAYUHBIX
OMITLIOTCPHSALIHA TUIOTE3 U MaTeMaTUYECKUX MOJEINIEH.
6 [MCPUICIBHOM I Hcnonp30Banne KOMIBIOTEPHON aHUMALIHH, VO, JIP
AHAIITIHCCKON rpaduyecKkux ¥ MaTeMaTH4YEeCKUX MPOAYKTOB
afiiapatypel JUIs OTOOpasKeHHS
pe3yJbTaTOB UCCIIEOBAHUI.
MaremaTnueckrue MeTo1bl KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS CBOMCTB BEIECTBA U
TexHoNOrMN 9
XMMHUYECKUX IpeBpaiieHuil. Mcnonap3oBanue
7 [KOMIIBIOTEPHOI'O YO, JIP
METOJI0OB KOMIBIOTEPHOTO MOJICITUPOBAHUS B
MOJIETTUPOBAHUSI.
XUMHAYECKUX
UCCIIEIOBaHMSIX.
MopnenupoBaHue U KOHCTPYHPOBAHUE
C HKCIEPUMEHTAIBHOTO MaTepHaa.
HHUE OTYETOB
g O3/1aHHE OTHCTOB Komnreiorepnast o6paboTka VO. JIP
MCCICNIOBATCIRCKON AKCIIEPUMEHTANIbHBIX aHHBIX. [Ipe3enTanus ’
e TeIbHOCTH
pe3ynbTaroB ucciaeaoBanusa. OdopmieHue
urorosoro oruéra o HHUP.

OYHAS ®OPMA OBYYEHUA

4.3 Pa3jesbl AUCHUILIMHBI, H3y4YaeMble BO 2 ceMecTpe

Ne KommgectBo yacos
- u AynuropHas
pas- aMMEHOBaHUE Pa3JIeTIOB Beero aGoTa CP
pena 103 [ 7P
1 |[[TonsTHe MHOOPMAITMOHHONW TEXHOJIOTHH. BUIbI
WH(OPMAIIMOHHBIX TEXHOIOTHH. OpraHu3arms 1 1 8
MH()OPMAITMOHHBIX MTPOIIECCOB.
) NHbopManmoHHBIE TEXHOJIOTHU B Pa3IMYHBIX ) 5 10
00/1aCTIX NEeATEIbHOCTH.
3 XHUMHYECKHE PEIaKTOPBI K 0a3bl JaHHBIX. ) ) 10
4 KoMIproTepHbIe TEXHOJIOTUH B 0OMeHEe Hay4YHOM ) 5 10
nHpopMaIuei.
5 [Acmonb3oBanue cetu MHTEpHET B XUMHYCCKON HAyKe. o) 2 10
6 Komnbrorepuzanusi ”3MEepUTEIbHOM U aHATUTUYECKON ) ) 10
aIrmapaTyphl.
7 TexHOI0THN KOMITBIOTEPHOTO 5 5 10
MOJECIUPOBAHUS.
2 Co3manne 0TYETOB HMCCIIeJ0BATENLCKOM ) 5 10
TeSITeILHOCTH
Hroro: 15 15 78




4.4 CamocTtosiTesibHasA padoTa CTY/ICHTOB

HaumenoBanue tembl Bup camocrositensHOM
o O1eHouHOE Kon-Bo Kon
JTUCLMILTUHBI UITH BHEAyIUTOPHOMN pabOThI
CPEICTBO 4acoB | KOMIIETEHLIUU
pasnena oOyyaromuxcs, B T.4. KCP
[TonsTHe W3yYECHUE HAYYHOMI
uH(GOPMaIMOHHON JTUTEPaATypPHI 110 TEME,
TEXHOJIOTHH. Buabl BBIITOJIHEHHE YIIPAKHEHUI
MH(POPMALIMOHHBIX vO. JIP 3 OIIK-1
TE€XHOJIOTHH. ’ OIIK-3
Opranuzanus
MH(POPMAIMOHHBIX
MIPOIIECCOB.
WNudpopmanmonusie M3y4YEHUE HAy4YHOU
TEXHOJIOTUH B JIUTEPATYpHI 110 TEME, OIIK-1
. YO, JIP 10
pa3IMyYHBIX 00JaCTsIX BBIIIOJIHEHHE YIIPAKHEHUI OIIK-3
JESITEIIBHOCTH.
XHUMUYECKUE W3y4YCHHE HAy4YHOU OITK-1
penakTopsl 1 6a3bl JUTEPATYpPHI 110 TEME, YO, JIP 10 OITK-3
AQHHBIX. BBITIOJTHEHHE i HK-
YOpaKHEHHH
KommnbroTepHsie HU3y4YECHUE HAYYHOUN
TEXHOJIOTUU B OOMEHE | IUTEpaTyphl 10 TEME, vO. JIP 10 OIIK-1
Hay4HOM BBIIIOJIHECHUE YIIPAXKHEHUI ’ OIIK-3
nHpopMaImen.
Hcnons3oBanne cetn HU3y4YEeHUE HAYYHOM
OIIK-1
WuTepHer B JUTEPaTyphl MO TEME, YO, JIP 10 OITK-3
XUMHUYECKOM HayKe. BBIITOJIHCHHE YITPAXKHEHUI
Komnerorepusanus N3y4YEHHE HAyUYHOU
W3MEPUTEIBLHON U JINTEPATYPHI MO TEME, OIIK-1
. . YO, JIP 10
AQHAJIUTUYECKON BBIIIOJIHECHHE YIIPAXKHEHUI OIIK-3
anmnapaTtyphl.
Texnonoruu U3y4YEHHUE HAyuyHOU OIK-1
KOMIBIOTEPHOTO JUTEPaATypPHI [0 TEME, YO, JIP 10 OIIK-3
MOJIETTUPOBAHUSI. BBIIIOJIHEHUE YIPAXKHEHUM
Coznanue oT4eTOB W3y4YEeHHE HAyYHOU OITK-1
HCCIIEN0BATENBCKOM JINTEPATYPHI MO TEME, YO, JIP 10 OIK-3
JIESITEIbHOCTH BBITIOJTHEHHE YIIPAXKHEHHHA
Bcero yacoB 78
4.5 JlabopaTopHbie padoThI
Ne Ne . KonunuectBo
HaumenoBanue nabopatopHoil paboThI
/| paszmena 9acoB
JlabopaTopnasi padora Ne 1.
L. 1 Koauposanue TEKCTOBOW,  Trpaduueckod u 1
3ByKOBOH HH(popMmarmu. CUCTEMBI CUUCIICHUSI.
JlabopaTtopnas padora Ne 2
2. 2 Hcnonp30BaHue BO3MOXXHOCTEH TEKCTOBOIO pelaKkTopa 2
JUIs pa3paboOTKH IOKYMEHTOB CI0KHOM CTPYKTYPBHI.
JlabopaTtopnasi padora Ne 3
3. 3 TexHuka padoTel ¢ TabmuyHBIM mporieccopoMm MS Excel. 2
Coznanue 31eKTpOHHBIX Tabmull. Opranu3aius BbIYACICHHA.
Casi3pIBaHM€e TAOJIHULL




JlaGopaTopHas paGora Ne 4.
W3ydenue 6a3 CTPYKTYpHBIX JAHHBIX 110 XUMUU. OCHOBBI
pabotsl B CYBJ] MS Access. Ucnons3oBanue CYB]] ans
peanu3anuu 3aaa4 NpeaMeTHOM 00IacTu

JlabopaTopnasi padora Ne 5.
Pab6ota B rmobanbhoii cetn UnTepHer. Texuuka paboTsl ¢
opaysepom MS Internet Explorer. Pabora ¢ anexTpoHHo#
MouTon B cet HTEepHET.

JlaGopaTopHas paGora Ne 6.
AHanuTHYECKUi 0030p U aHAJIU3 OTEYECTBEHHBIX U
3apyOeKHBIX KaTaJloroB XUMHUYeCKuX MHTepHET-pecypcoB u
HJIEKTPOHHBIX CIPABOYHUKOB

JlabopaTopnasi padora Ne 7.

MaremaTnueckue MeTo/1bl KOMIIbIOTEPHOTO
MOJIEJIMPOBaHMS CBOWCTB BELIECTBA U XUMHUUECKHUX
npeBpaieHuil. Mcnonap30BaHre METO0B KOMITBIOTEPHOIO
MOJIEJIMPOBAHUS B XUMUUYECKUX HCCIIETOBAHUAX

JlaGopaTopHas paGora Ne 8.
KommprorepHass o0paboTka SKCIEPUMEHTATBHBIX JIaHHBIX.
[Ipe3enTanmst pe3ynbraToB wucciaenoBanus. OdopmieHue
uroroBoro otyéta o HHUP.

Bcero:

15

4.6 IlpakTHYecKHe 3aHATHS — HE TIPEYCMOTPEHBI YU€OHBIM IIJITAHOM

4.7 KypcoBoii npoekTt (KypcoBasi paGora) — Ha npelycCMOTpPEH YUE€OHBIM IJIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKkTypa JMCHHILIHHBI

OO61as TpyA0€MKOCTh AUCHHUIUIMHBI IO JaHHON (hopMe 00yUeHUs COCTABISET 3 3a4eTHbIE

equHUIBI (108 akaeMUYeCKUX YacoB)

TpynoeMKocTh, 4acoB
dopma paboTel 00ydarommxcs/Buasl yaeOHBIX 3aHATHI Cemectp Beero
1 2
KonraktHas ayauropHast paboTa o0yyaromuxcs ¢ IpenojaBaTeieM: 34 34
Jlexkuuu (JI) 17 17
[TpakTueckue 3ansatus (113) 17 17
JlaGopaTopHubie paboTs (JIP)
CamocrositensHast padbora ( CPC) 74 74
Kypcogoii mpoekt (KII), kypcoBas pabota (KP)
oknaz (/1)
Dced (D)
Pedepar (P)
CaMOCTOSITeIbHOS U3YYCHHUE Pa3JIeIIOB 74 74
By N”TOrOBOrO KOHTPOJIA - 3a4eT




4.3 Pazgebl IMCHMILIMHBI, H3y4YaeMble BO 2 ceMecTpe

No KonnuecTBo yacos
- u AyautopHas
pasz- aMMEHOBaHUE Pa3JIEeJIOB Beero a601a CP
e a1 m3 [ Jp
1 [[loHsTue MHPOPMAITMOHHOW TEXHOJIOTUHU. Bubl
WH(OPMALIMOHHBIX TeXHOJIOTHH. OpraHnu3zamnus 15 2 2 11
WH(POPMAIMOHHBIX TPOIIECCOB.
) WNHpopmanoHHbIE TEXHOJIOTUU B Pa3IMYHBIX 13 ) ) 9
00J1aCTSX JAESATENbHOCTH.
3 XUMHUECKUE PEIaKTOPBI U 0a3bl TaHHBIX. 13 2 o) 9
4 KoMnbroTepHbIE TEXHOJIOTUH B 0OMEHE HAy4YHOM 15 3 3 9
nH(popManuei.
5 [Acnonb3zoBanue cetu HTEpHET B XUMHYECKON HAYKe. 13 2 2 9
6 KoMmprotepu3zanus M3MEpUTEIbHON U aHAITUTUYECKOU 13 ) 5 9
anmnaparypsl.
7 TexHoIOrnn KOMIBIOTEPHOTO 13 ) ) 9
MOJIETTUPOBAHUS.
Co31aHue 0OTYETOB UCCIIEI0BATEILCKOM 13
8 e TeNIbHOCTH 2 2 ?
Hroro: 108 17 | 17 74
4.4 CamocTosiTe/ibHAsA pa00Ta CTY/IEHTOB
HaunmenoBanue Temsl Bun camocrostenbHOU
JUCLMILIMHBI WU BHEAYJUTOPHOU pabOTHI Ouerouroe Koz-s0 Kon
CPEICTBO 4acoB | KOMIIETEHIIUH
pazzaena oOyyvarornuxcs, B T.4. KCP
[TonsaTue HM3y4YECHUE HAYYHOU
nHGOPMallMOHHON JUTEPaATYpPHI 110 TEME,
TEXHOJIOTMH. Bupl BBINIOJTHEHHUE YIIPAXKHEHUH
MH(GOPMaIIMOHHBIX vO. JIP 11 OIIK-1
TEXHOJIOTHH. ’ OIIK-3
Opranuzanus
MH(POPMALIMOHHBIX
IIPOLIECCOB.
WNudopmannoHHsie M3y4YEHUE HAy4YHOU
TEXHOJIOTHH B JINTEPATYPHI MO TEME, vO. JIP 9 OIIK-1
pa3INYHbIX 007acTAX BBIIIOJIHEHUE YIIPAXKHEHUI ’ OIIK-3
JIEeATEIbHOCTH.
XuMHYIeCKHe U3y4CHHE HAYIHON OIK-1
penakTopsl u 6asb JUTEPATYPHI 110 TEME, YO, JIP 9
AQHHBIX. BBINOJIHEHHE i OTIK-3
yHpaXHEHUH
KommnbroTepHsie W3y4YEeHHE HAyYHOU
TEXHOJIOTHHU B OOMEHE | JIUTEpATypHl 110 TEME, vO. JIP 9 OIIK-1
Hay4YHOM BBITIOJIHEHUE YITPAKHEHUIA ’ OIIK-3
uHpopManuei.
Hcnons3oBanue cetu M3y4YEHUE HAy4YHOU YO, JIP 9 OIIK-1
WNurepuer B JINTEPATYPHI MO TEME, OIIK-3

10



XMMHUYECKOM HAYKE. BBIIIOJIHEHUE YIPAXKHEHUM
Komnbrorepusanus U3y4eHHe HayuyHOH
U3MEPUTEIILHON U JIUTEPATypHI 110 TEME, OIIK-1

. . YO, JIP 9
AHAIUTUYECKON BBINOJHEHHUE YIIPAKHECHUN OIIK-3
annaparyphl.
TexHonoruu U3yYeHne HayyHOH OIK-1
KOMIIBIOTEPHOTO JUTEPaTYpHI 110 TEME, YO, JIP 9 OIK-3
MOJIETUPOBAHUS. BBINOJIHEHUE YIPAKHEHUH
Coznanme oT4eTOB M3y4YEeHHUE HAyuyHOU OIK-1
HCCIIEI0BATENbCKOM JIATEPATypPHI 110 TEME, YO, JIP 9 OIIK-3
JIeSITeIbHOCTH BBIIIOJIHEHHUE YIPAXKHEHHM

Bcero uacos 74

4.5 JlaGopaTopHble padoThl — HE MIPEYCMOTPEHBI YUEOHBIM TJIAHOM

4.6 IlpakTHYecKue 3aHATHS

Ne Ne KonuuectBo
HaumeHoBaHMe MPaKTUYECKOTO 3aHATUS
n/n | pazzmena 4acoB
1. | Konuposanue TEKCTOBOM,  rpaduyeckoil u 1
3ByKoBOH nHGopManuu. CUCTEMbI CUUCIICHHUSL.
2. ) Hcnonp30BaHre BOZMOKHOCTEN TEKCTOBOTO PeAaKTOpa s )

pa3paboOTKU TOKYMEHTOB CI0KHOM CTPYKTYPBHI.

TexHuka padoTsl ¢ TabauuHbIM Tporieccopom MS Excel.
3. 3 Co3pmanue 371eKTpOHHBIX Tabnul. OpraHu3aiys BHIYUCICHUI. 2
Casi3pIBaHME TAOJIHIL.

N3yuenne 6a3 CTPYKTYypHBIX TaHHBIX O XUMUU. OCHOBBI
4. 4 pabotsl B CYBJ] MS Access. McnionszoBanue CYB/] nns 2
peasin3aluy 3aa4 NpeAMETHON 00J1acTH
Pab6ota B rmobanbHoii cetn MuaTepHeT. Texuuka paboTel ¢
5. 5 opaysepom MS Internet Explorer. PaboTa ¢ anexkrpoHHOM 2
MOYTOM B ceTH VIHTEpHET.
AHanutuyeckuit 0030p U aHaIU3 OTEYECTBEHHBIX U
6. 6 3apyOeKHBIX KaTaJloroB XUMUYECKUX MHTEpHET-pecypcoB U 2
AJIEKTPOHHBIX CIIPABOYHUKOB

MaremaTnueckne MeTo/1bl KOMIIbIOTEPHOTO
7. 7 MOJIEJTMPOBAHUS CBOMCTB BEIIECTBA M XUMHUUECKHUX

npespaieHuii. Mcnonap30Banre METO0B KOMIIBIOTEPHOIO 2
MOJICJIMPOBAHUSI B XUMUYECKHUX HUCCIIEAOBAHMSIX
Kommsroreprass 00paboTka 3KCIIEPUMEHTATBHBIX JaHHBIX.
8. 8 [IpesenTtanmst pesynbraToB wucciaenoBanus. OdopmieHue 2
uroroBoro otyéta o HHUP.
Bcero: 15

4.7 KypcoBoii npoekt (KypcoBasi paGora) — He IpelyCMOTPEH YUE€OHBIM TJIAHOM

5. IlepeyeHb Y4eOHO-MeTOAMYECKOr0 oOOecHeYeHUsi ISl CAMOCTOSATEJNbHOH PadoThI
00y4aromuXcH Mo JUCHHUILVIHHE (MOLYJII0)
Jlis opraHM3aiii CaMOCTOSITENIbHOM paboThl 00ydaromuxcss B COCTaBe y4eOHO-METOIMYECKOTO
KOMIIJICKCA OUCHUIINIMHBI MMCHOTCS Ha60pBI HHIWBUIYAJIbHBIX 3a)IaHI/II\/'I U TeCTaM II0 OTACJIBHBIM
TeMaM JUCUHUIUIHHBL. YYeT pe3ylbTaTOB CaMOCTOSATEIBHON pabOThl BEIETCS B paMKax PEHTHHTOBOM
CHUCTEMBI OUCIHUIIIINHBI. Ha CaMOCTOATCIBHYIO IMOATOTOBKY JHCIHUITIIMHBI ((KOMHI)IOTepHLIe
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TEXHOJIOTMM B XMMHMYECKOM HayKe M IIPOU3BOJACTBE» IpeaycMoTpeHo 74 wyaca. B kadectse
MIPOMEXYTOUYHOM OILIEHKH YCIIEBAEMOCTH CTYAEHTOB HCIIOJIb3YIOTCS YCTHBIE OIpPOCHI BO BpEMs
MPOBEACHUS NPAKTUYECKUX 3aHATUNA. C LEIpl0 YCHENIHOTO YCBOEHHS Marepuana JIUCHUILTAHBI
CTyJEHTaM IpeJiaraeTcs BHIIOJIHEHUE UHANBUIYAIbHBIX 3a1aHuil. JJ11 KOHTpOIIsl yCBOEHUS JaHHOM
IUCLUMIUIMHBL y4eOHBIM IUTAHOM TpeaycMOTpeHa cAaya »dKk3aMeHa. Ha »sk3aMmeHe cTyJaeHTam
IpeyiaraeTcsl pelmTh 3a7adyy U OTBETUTh Ha JIBa TEOPETUYECKUX BOIpPOCa [0 MaTepuagaM y4eOHOM
qucuuIuinHbel. CTy/I€HT CUMTAeTCs JOMYUICHHBIM K CAade 3K3aMeHa MPHU YCIOBUM BBIMIOJHEHUS UM
IIaHa y4eOHBIX 3aHATUN U BBINOJHEHMHM BCEX 3aJaHUl M TECTOB B TEUEHHUE CEMecTpa, B
COOTBETCTBUM C PpEHUTHHroBOM cucrteMou. Ilpm mnpoBeneHUM OSK3aME€HAa OTBET CYUTACTCS
YIOBIETBOPUTENbHBIM B ciydae 50-60 % npaBuIbHBIX OTBETOB HA TEOPETUYECKHE BOMPOCH U
pemeHnn 3agadn. OTBET CUMTAETCSA HE YAOBIETBOPUTENIBHBIM, €CIM MAaTEpUal YCBOEH CTYIEHTOM
MeHee, yeM Ha 50% u 3amaya He pemieHa. [y moimydeHus: 6osee rIyOOKMX UM YCTOMYUBBIX 3HAHUN
CTYJEHTaM PEKOMEHAYETCS U3y4aTh AOMOJHUTEIBHYIO JIUTEPATYPY, CHUCOK KOTOPOM NPUBEJEH B 1.8
paboueil mporpamMmbl MO TUCHUIUIMHE, a TaKKe IS paclIMpeHUs 3HAHUW MO JUCUUIUIMHE U JUIS
BBINOJIHEHUS pedepara peKOMEHAyeTcs HCIoNb30BaTh MIHTEpHET-pecypehl: MOUCKOBBIE CAlThI, 6a3bl
JTAHHBIX XUMUYECKUX COCTMHEHHM, dJICKTPOHHBIC OnOmoTeku (11.7).

6. MDOoHI OLEHOYHBIX CPEACTB AJS NMPOBEACHUS ATTECTANMH, 00YYAKIIMXCH 110
AMCUUIIMHE (MOAYJII0)
[IpenycMOTpeHBI caeayomue BUAbl KOHTPOJIS Ka4eCTBa OCBOSHUSI KOHKPETHOW AUCUUILIAHBL:
- TEKyIIUHA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEKYTOYHAS ATTECTAIMS O0YYAIOIIMXCS IO TUCITUILTHHE
®DOoH/T OIIEHOYHBIX CPEJICTB VISl TPOBEICHUSI TIPOMEKYTOUYHOUN aTTECTAIMK O0YJArOIIIXCS
0 TUCIUIUIMHE O(OPMIICH B MPHUIIOKEHUHU K pabodeii mporpaMMe JUCIUILTHHBL.

TEMbI IABOPATOPHBIX PABOT

3ananue: BoImonHuTh 1abopaTopHyIo paboTy, yKa3aHHYIO MpenoaBaTeieM, C UCIOIb30BAHUEM
CHEIMATU3UPOBAHHOTIO IPOrPaMMHOT0 0OecTieyeHus U CPeICTB TeIeKOMMYHUKaluu. B otuere, B
Bujie (aiina (¢aiisioB) 0OTpa3uTh OTBETH Ha IMOCTABJICHHBIE BOMPOCHL. OTUET 3arpy3uTh Ha CTPAHUILY
Kypca Ha o0pa30BaTelIbHOM caiiTe YHUBEPCUTETA MOJ1 ynpasieHrueM cuctembl Moodle.

Konnposanue TEKCTOBOW,  Tpaduueckoi U 3ByKOBOHM MHPopmaiuu. CUcTeMbl
CUMCIICHHUSI.
Hcnonb30BaHne BO3MOKHOCTEH TEKCTOBOTO PEAAKTOpa sl pa3paboTKU JOKYMEHTOB
CII0KHOM CTPYKTYPBL.
TexHuka paboTsl ¢ TaOIMYHBIM mporieccopoM MS Excel.
Cosznanue 31eKTpoHHBIX Ta0nui. Opranuzaius BelunciaeHuii. CBsi3pIBaHHE TAOJIHIL.
N3ydenue 6a3 CTPyKTYpPHBIX JaHHBIX 110 XUMUHU. OCHOBBI
pabotsl B CYBJ] MS Access. McnonszoBanue CYB/] mis peanu3anuu 3a1a4 NpeMeTHON
obnactu
Pabota B rmoGanbHoii cetn nTepHet. Texuuka padotsl ¢ 6pay3epom MS Internet Explorer.
PaboTa c snexkTpoHHOI MOYTOM B ceTn MIHTEepHeT.

AHnanutnyeckuil 0030p 1 aHAJIU3 OTEYECTBEHHBIX U 3apYOE)KHBIX KaTaJOroB XUMUYECKUX
HNHTEpHET-pECYPCOB U 3JIEKTPOHHBIX CIIPABOYHUKOB
MareMaTnyeckue MEeTObl KOMIIBIOTEPHOTO MOJIEIMPOBAHUS CBOMCTB BEIIECTBA U
XMMHMYECKHUX MpeBpalleHuil. Mcrnoap30BaHre METOJI0B KOMIIBIOTEPHOTO MOJCIIMPOBAHUS B
XUMHUYECKHUX MCCIETOBAHMIX
Kommroreprass 00paboTka SKCIEPUMEHTAIBHBIX JaHHBIX. [Ipe3eHTanus pe3yiabTaToB
uccaenoBanus. ObopmiieHne urorosoro otuéra o HUP.
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Jrtansl (OpMUPOBAHUS H OLCHHBAHUS KOMIICTeHIHI

Ne | Kourpoaupyemblie pa3zaesibl (TeMbl) HaumenoBanue
Kox xomnerennun
n/n AUCHUILINHBI OlIeHOYHOI0
(wsim ee yacTm)
cpeAcTBa
1 CTpyKTypa BOJIbl U PACTBOPOB
AIEKTPOJIUTOB YMEPEHHBIX [1K(0)-1.1 K,T,P
KOHIICHTPaIUi.
2 [TonbITKM OompeiesICHUsI SHEPTUN
TUApaTaluy OTAEIbHBIX HOHOB. MK (0)-1.1 KTP
Kunernueckue u sHepreTuyeckue ) >
ACTIEKThI THIPATAlIHH.
3 CTpyKTypHO-BBIHYKIEHHBIE TIPOIIECCHI
TPYKTYP YA ot TTK(0)-1.1 K,T,P
B KOHIICHTPUPOBAHHBIX PacTBOpaXx.
4 Konuenuus ctpykTypHO-
HCTHHIE CTPYKTYD TTK(0)-1.1 K,T,P
BBIHY’KJICHHBIX IPOLIECCOB.

Ilkana 1 KPpUTEPUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPUYECKHX padoT

Banabl Kpurtepun

'myObokoe W TMpoyHOE YCBOGHHE HporpamMmHoro wmarepuana. llonHble,
MOCJIeIOBAaTEIbHbIC, TPAaMOTHBIE M JIOTMYECKH H3JIaraéMble OTBETHI MU
5 BUJOU3MEHEHUH 3aaHus. CBOOOIHO CIpaBisieTcs C MOCTABICHHBIMU 3a/layamMi,
MOXKET 06OCHOBaTL IIPUHATBIC peuicHus, ACMOHCTPHUPYCT BJI1aACHUC
Pa3HOCTOPOHHUMH HAaBBIKAMH U IPUEMaMHU BBITIOJHEHHSI IPAKTUUYECKUX PaloT.
3HaHWE TPOrPaMMHOr0 MaTepuaja, I'PaMOTHOE M3JI0KEHHE, 0€3 CYyIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMNPOC, MPABUIBHOE TNPUMEHEHHE TEOPETUYECKUX

4 3HAHWUU, BJIAJICHUC HEOOXOTUMBIMH HABBIKAMH TIPH BBITIOJTHCHHH TPAKTHUECKUX
3ajad.
JleMOHCTpHpYEeT YCBOCHHE OCHOBHOTO MaTepwalia, MPU OTBETE JIOIMYCKArOTCS

3 HETOYHOCTH, NMPHU OTBETE HEAOCTATOYHO MpPaBHIbHBIE (DOPMYIUPOBKH, HApYILICHHE
MOCIICIOBATEIPHOCTH B HW3JIOKEHUU TPOTPAMMHOTO MarepHualia, 3aTpyJHCHHS B
BBITIOJTHEHUH MTPAKTHYECKHUX 3aaHH.

7.1 Cnaboe 3HaHWE MPOTPAMMHOIO MarTepuaja, NPH OTBETE BO3HUKAIOT OIIUOKH,
3aTpyIHEHHUsI TIPU BHIMOJTHEHUU MTPAKTHUECKUX PadoT.

0 He Ob110 MOMBITKA BBIMOIHATE 3aaHHUE.

7. OcobeHHOCTH peaindanuu JUCHUIVIMHBI AJA MHBAJIHUAOB H JIUI ¢ OrPpaHHY€¢HHBIMH
BO3MOKHOCTHMHU 310POBbS

[Ipu oOyueHMM JMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI YUHUTBIBAIOTCS HX
WHAMBHUAYyalbHbIE Tcuxoduznyeckue ocoOeHHocTu. OOydyeHHe HHBAJIUIOB OCYIIECTBISETCS
TaKKe B COOTBETCTBUM C HHIMBHIYaJbHOM NpPOrpaMMoil peabmiuTanuyd WHBanuAa (Tpu
HaJTUYHH).

Jna nuy ¢ Hapywenuem ciyxa BO3MOXHO TpPEAOCTaBICHHE y4ueOHOW uHpopMmanuu B
BH3yaJIbHOU (popMme (KpaTKHUii KOHCTIEKT JISKIIMI; TEKCThI 3a/laHN, HalleYaTaHHbIC YBEIIMUYESHHBIM
mpupTOM), Ha ayIJUTOPHBIX 3aHATUSAX JOMYCKAaeTCs NPUCYTCTBHE AaCCHCTEHTa, a TaKkKe
CYpAOINEPEBOTUUKOB U  THQJIOCYPAONEPEBOTUUKOB. TeKyImIUid KOHTPOJb YyCIIEBAEMOCTH
OCYIIECTBIISIETCS B MHCHMEHHOH (hopMe: OOydaromuiicss MUChMEHHO OTBEYAaeT Ha BOIPOCHI,
MMCbMEHHO BBITIONHAET TpakTHueckue 3amaHus. [loxmax (pedepar) Takke MOXKET OBITH
MIPEJICTaBJICH B MUCbMEHHOU popMe, TP 3TOM TpeOOBaHUS K COCPIKAHUIO OCTAIOTCS TEMH XKe, a
TpeOOBaHUS K KaUECTBY M3JIOKEHUS MaTepHaia (MOHATHOCTh, KaYeCTBO PeUH, B3aUMOJCHCTBHE C
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ayIUTOpUEe W T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpPeOOBaHUS, MPEABIBISIEMbIC K
MUCbMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKA JIUTEPAaTypbl, IPaMOTHOCTb,
HAIMYUE WIUTIOCTPAIIMOHHBIX MaTepHaloB U T.1.). [IpoMmexyTouHas arrecranust JUisl JIHIl C
HapyIICHUSIMH CITyXa TMPOBOAWTCS B MHCBMEHHOH (hopMe, TPH 3TOM HCIOJIB3YIOTCS OOIIHe
KpuTepun oreHuBaHusA. [Ipy HEoOXOaUMOCTH BpeMs MOATOTOBKHM K OTBETY MOXET OBITh
YBEINYEHO.

Jna auy ¢ napywenuem 3penus NOMYyCKaeTCs ayIuallbHOE MPeJoCTaBlIeHne HHOpMAIHIH,
a TaKXC MCIIOJIBb30BAHUC Ha ayIAUTOPHBIX 3aHATHUAX 3BYKO3aIllMCBIBAOIIUX YCTPOﬁCTB
(muktodoHoB u T.A.). JlomyckaeTcss TPUCYTCTBHE Ha 3aHATHUAX ACCUCTEHTa (MTOMOIIHHKA),
OKa3bIBAIOIIECTO OOYYAIOMIMMCS HEOOXOJUMYIO0 TEXHHYCCKYH) IOMOIIb. TeKyIHuid KOHTpPOJb
yCIIEBAEMOCTH OCYIIECTBIIsIeTCST B ycTHOW Qopme. Ilpu mnpoBeneHWH MPOMEKYTOUHOM
arTeCTalvv JJid JIML C HAPYIICHHUEM 3pPCHUA TCCTUPOBAHHUE MOXKET OBITH 3aMEHEHO Ha YCTHOC
cobeces10BaHUE 110 BOIPOCAM.

Jna auy ¢ oepanudeHHbIMU B8O3MONCHOCMAMU 300POBbI, UMEIOUUX HAPYUEHUSL ONOPHO-
ogueamenvbHo20 annapama, Ha ayIUTOPHBIX 3aHATHSAX, a TaKKe MPU MPOBEACHUU MPOIEAYD
TEKYIIETO KOHTPOJIA yCIIEBAEMOCTU U HpOMe)KYTOqHOﬁ aTTeCTalli MOT'yT OBITH IpeaoCTaBICHBI
HEO0OXOUMBbIE TEXHUYECKHE CpeicTBa (TEPCOHANBHBIM KOMIBIOTEP, HOYTOYK WIH JPyroi
TaJDKeT); AOMYCKAETCS MPUCYTCTBHUE ACCUCTEHTA (ACCHCTEHTOB), OKA3bIBAIOIIETO O0YJAFOIITIMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MEePEeABUraThCs MO ayAUTOPHH,
MPOYUTATH 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM).

8. [lepeyeHb OCHOBHOM M I0NOJTHUTEJIbHON Y4eOHOM JTUTEPATYPbI, HEO0OX0AUMOM AJIs1
OCBOCHHS TUCHHUIINHBI

8.1 OcHoBHas quTeparTypa:

1. Opnos B.1O., PycakoB A.N., Tuxonos C.B. KoMnbroTepHbIE TEXHOJIOTUH B
o0pa3oBaTeNbHON U Hay4yHOU AedTenbHocTd. — Spocnasis: SApl'Y, 2005. - 124 c.

2. Omnoxoit JI. C., TutoB B.M. KoMmbproTepHbie TEXHOJIOTHH B HayKe M oOpa3zoBanuu. 13-
Bo: ]I ®opym. —2019. —-224 c.

3. KomMmbroTepHble TEXHOJIOTHH B HayKe, 00pa30BaHUU U MPOU3BOCTBE AIEKTPOHHON
TexXHUKU: YuebHoe nocooue / Kpyunnun B. B., Tanosuukuit 0. H., Xomuu C. JI. —
2012. 155 c.

8.2 /lomosiHuTEILHAS JIUTEPATYypAa:
1. KommbloTepHble TEXHOJIIOTMH B HayKe U 00pa3oBaHuu: MeToauueckue yKa3anus K
npaktuyeckuM padoram / Konecankosa C. 1. — 2012. 22 c.
2. KowmmbroTepHble TEXHOJIOTHH B HayKe U 00pa3oBaHuu: MeToauuecKke yKa3aHus K
camocTositensHoi padore / Konecnukosa C. 1. — 2012. 18 c.

9. Ilepevenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH ""UnTepHeT"
(nasee - cerp "UHTepHET"), HEOOXOAMMBIX /1JI5l OCBOEHUS M CHMILTUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snektponHas 6ubamnoreka, cucrema PUHIT
http://pedsovet.org/-uHTEepHET MEACOBET

DneKTpoHHO-OMbMIMoTeyHas cucreMa wu3aareinbcTBa «JlaHb» - Pexkwm nocrtyma: http:/
e.lanbook.com

SSVIFNFIESE

9.1 CocTaB NporpaMMHOIo odecrne4eHus
1. Enunas snexktponHas obpazoBatenbHas cuctema U-complex
2. AwnTuHINIaruar
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3. OmnepammonHnas cuctema Windows
4. KommnbloTepHas mporpamma s xumukoB AcidBaselab
5. KommbrotepHas nporpamma uist XumukoB ChemLab

10. MeToauyeckue yKazaHus JAJs 00y4AKOIIMXCSH M0 OCBOEHUIO TUCHHUILIMHBI (110
BH/JIaM YUeOHbIX 3aHATHH)

B cootBerctBun ¢ tpeboBanusmMu PI'OC BO mnpenonaBanue y4ueOHOW TUCIMIUTMHEI
«KoMmbloTepHble TEXHOJOTMM B XHUMHUYECKOH HAyKe W MPOMBOJACTBE» OCHOBBIBACTCS Ha
MHHOBAIIMOHHBIX IICUXO0JIOTO-TIEJarOTMUECKUX TEXHOJIOTHUAX, HAlpaBICHHBIX HA IOBBILICHHUE
3¢ (heKTUBHOCTH U KadecTBa (OPMHUPOBAHUA NPOGECCHOHATBHBIX HABBIKOB OOYYarOMIMXCS.
OcHoBHBIMU (hopMamMH OOY4YEeHHsI SIBIISIFOTCS: JIGKIMM, JaOOpaTOpHbIE 3aHATHSA, a TaKXKe
camoCTosITeNTbHas paboTa yyarierocs.

Jlekuusi. Jleknuu 4yuTaOT 10 HamOojee BaXKHBIM paszzienaM mnporpammbl. OHM HOCAT
MpOoOJIEMHBIN XapakTep U (GOPMHUPYIOT Y CTYyJACHTOB CUCTEMHOE MPEJCTaBICHUE 00 M3y4yaeMbIX
paszenax mpenMera, o0ecleuMBalOT YCBOGHHE HMM OCHOBHBIX IPHUHIMIIOB M IOJIOKEHUMN
JaHHOW AUCUMIUIMHBL. KOHCHEeKTUpOBaHUE JEKIMM BEAETCS B CIEUUANIbHO OTBEICHHOM s
3TOro TETPaj, KaXAbId JUCT KOTOPOH AOKEH MMETh Mo (4-5 cM) s JOINOJIHUTENbHBIX
3anucedl. Heo6xo1MMo 3amucheiBaTh TEMY M IUIaH JIEKIUNA, pEKOMEHAYEMYIO JTUTEPaTypy K TeMe.
3anucu pas3zienoB JEKIUH JOJDKHBI MMETh 3arojOBKH, IOJ3ar0JIOBKH, KPAaCHbIE CTPOKH. Jlis
BBIJICTICHUS Pa3/IeJIOB, BHIBOJOB, ONPEAEICHHM, OCHOBHBIX HJIe MOYKHO MCIOJb30BaTh IIBETHHIE
KapaHjamu u ¢guomactepsl. Ha3BaHHbBIE B JEKIIMHM CCHUIKH Ha IEPBOMCTOYHHUKHU HA/I0 MOMETHUTH
Ha TOJISAX, YTOOBI MPU CaMOCTOSITENIbHON padoTe HalWTH W BIHCATh UX. B KOHCIEKTE JOCIOBHO
3aMKCHIBAIOTCS OIpPENETICHUs] TOHATHM, Kareropuii M 3akoHOB. OcTambHOE JODKHO OBIThH
3aMyUcaHo CBOMMH ciioBaMU. KaxaoMy cCTyAeHTy HEoOXOAMMO BbIpaOOTaTh U HCIOIb30BaTh
JIOTyCTUMBbIE COKpallleHus1 HauboJiee pacnpOCTPAHEHHBIX TEPMHHOB M NOHATHH. B KOHCHEKT
clieyeT 3aHOCHTh BCE, UTO MpernojaBaTellb MUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMbIE CXEMBI,
TaOIUIIBI, TUarpaMMbl 1 T.4. Tekymias paboTa HaJ u3ydeHneM HHPOpMaLuH 10 aMOyJIaTOPHOMY
BEJICHUIO OOJIBHBIX MPEACTaBIseT cOo00il TIaBHBIA BHJ CaMOCTOSTENLHOM pabOTHl CTYAECHTOB.
Omna BriIIOYaeT 00pabOTKy KOHCIIEKTOB JIEKIUMA ITyTEM CHUCTEMAaTHU3allMy MaTepuaa, 3aroJTHCHHS
MPOMYIIEHHBIX MECT, YTOUHEHHUSI CXEM M BBIJCIICHHUS TJIABHBIX MBICIEH OCHOBHOTO COACPKAHMUS
nexuuu. J{as 3TOro MCHoJb3YyIOTCS HMMEIOLUECs yu4eOHO-METOJUUYECKHE MaTepuallbl U Apyras
pexomeHnoBaHHas JnuTepatypa. C 1enbpl0 YIy4llIeHHs YCBOGHHUSI Marepuaina Tpedyercs
MPOCMOTPETH KOHCIIEKT Cpa3y IMOCJE 3aHATHI, OTMETUTh MaTEpHal KOHCIIEKTA JICKIN, KOTOPbIA
BBI3bIBACT 3aTPyJHEHMs Ji1 TOHUMAaHMs, TMOMBITATbCS HANTH OTBETHI HAa 3aTPyIHUTENbHBIC
BOIPOCHI, UCTIOJIb3Ys] PEKOMEHAYEMYIO JINTEPATYPY.

CamocrositesibHast padora. CamocrosiTenibHas paloTa SBISETCS OJHUM M3 BHJIOB
y4eOHOI  JeATeNPHOCTH OOYYaroIIuXCs, CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH W OPraHU30BAHHOCTH, TBOPUYECKOTO MOAXO0/a K PEIICHUI0 MpodsieM yueOHOro
U TpoQecCHOHANTBHOTO YpOBHS. BHeayauTopHas caMocTosiTelnbHas padoTa BBHIMONHSAETCS I10
3aJJaHUIO TIperojaaBarens, Ho 0e3 ero HemocpeacTBeHHOro y4yactus. [Ipu npeabsBieHun BUIOB
3aJJaHAii Ha BHEAYIUTOPHYIO CAaMOCTOSITEIBHYIO paboTy pPEKOMEHIYETCs HCIOIb30BATh
g depeHIMPOBaHHBI  MOAXO0A K YpPOBHIO TOJATOTOBIEHHOCTH oOydaromerocs. Ilepen
BBHITMIOJIHEHHEM  BHEAyAMTOPHOW  CaMOCTOSITETIbHOH  paboThl  IperojaBaTeNlb  MPOBOIUT
KOHCYNITAIlMI0 C OMpeAeNieHueM e 3a/laHus, €ro COJAEp)KaHHsA, CPOKOB BBIIOJIHEHUS,
OPHEHTHUPOBOYHOTO 00BeMa pabOTHI, OCHOBHBIX TPeOOBaHUI K pe3ybTaTaM padOThl, KPUTEPHEB
OLICHKH, (OpM KOHTpOJIA M TepedHs aureparypbl. CopepiaHHE CaMOCTOSTEIbHOU pabOTHI:
YTEHWE OCHOBHOW M PEKOMEHIYEMOH JONOJIHUTEIbHON JINTEPATYPbI, PEIICHUE CUTYalMOHHBIX
3aja4, YTO CHOCOOCTBYET DPa3BUTHIO MO3HABATENbHOW AKTHUBHOCTH, TBOPYECKOTO MBIIIJICHHUS
CTY/ICHTOB, NMPUBHUBAET HABBIKM CAMOCTOSITEIBHOTO MOWCKa WH(pOpMAINH, a TaKke GopMupyer
CIIOCOOHOCTh UM TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHUIO, CaMOpEaTU3allid M TBOPYECKOM
anantanuu. CaMocTosiTeNbHas paboTa ¢ OCHOBHOM M JIOTIOTHUTENBHOM TUTEpaTypoit popMupyet
CHOCOOHOCTh aHAIM3MPOBATh COLMATIbHBIE MPOOJIEMBbl, YMEHHE HCIONb30BaTh Ha MPAKTHKE B
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Pa3IUYHbIX BUAAX NMPO(HECCHOHATLHON U COIIMATIBHOM e TeTbHOCTH.

3ayer. 3aBeplIAOIIMM HTAallOM HW3YYEHUS JHUCHUIUIMHBL SABISIETCS MPOMEXYTOYHAS
aTTecTalys B BUJE YCTHOIO 3a4eTa. [Ipyu 5TOM CTyneHT AOIKEH MOKa3aTh BCE TE€ 3HAHUS, YMEHUS
U HaBBIKHM, KOTOpBIE OH MPHOOpeN B Mpolecce TeKylled padoThl M0 M3YYEHHUIO JAUCHUUIUIMHBIL.
JIMCLUIIMHA CUMTAETCS OCBOCHHOM CTYAEHTOM, €CIIM OH B IIOJIHOM 00beMe chOopMHpOBAI
YCTaHOBJICHHbIE KOMIIETEHIIMM W CIIOCOOEH BBIMOJHATH YKa3aHHbIE B JaHHOM MporpamMme
OCHOBHBIE BHJIbI IpPO(pEeCcCHOHATBHON AeaTeNbHOCTH. (OCBOEHHE JUCHUIUIMHBI  JJOJDKHO
MTO3BOJIUTh CTYACHTY OCYIIECTBIIATh KAK AHAJUTUYECKYIO, TaK M HAy4YHO-HCCIEAO0BATEIBCKYIO
JesTeNbHOCTD, YTO MpEeroiaraeT riy0oKkoe 3HaHUEe TEOPUU U MPAKTUKH JaHHOTO Kypca.

11. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCNIOJIb3YeMbIX IIPH OCYIIECTBJICHUHU
o0pa3oBaTe/IbHOIO Mpolecca Mo AMCHUIIMHE (MOAYJII0), BK/IIOYasi lepevyeHb
NPOrpaMMHOro odecrie4eHusi 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (NIPH

He00X0AMMOCTH)
[Tpu u3yueHnn CTyJeHTaMH TUCIMIUIMHBI « KOMIIbIOTEpHBIE TEXHOJIOTHH B XUMUYECKON HayKe U
IIPOU3BOJICTBE» HUCIOJB3YIOTCS CIEIYIOININE TEXHOIOIHH:

- TEXHOJOTMH MpoOJIeMHOro oOydeHus (MpoOieMHbIe JEKIHH, NMPOBOAUMBIE B (opme
Juanora, pemeHue yueOHo-nmpodhecCHOHATBHBIX 33/1a4 Ha JICKITUSX ),

- MHTEPaKTUBHBIE TEXHOJOTHUHM (IIPOBEACHUE JIEKUUH JMAJOroB, KOJUIEKTHBHOE
00CYXKJIEeHHE Ppa3IUYHbIX IMOAXO0J0B K PEIICHUI0 TOM WM WHOW ydeOHO-NpodeccHoHaIbHOM
3a/1aumn);

- nHGOPMAIMOHHO-KOMMYHHUKATHBHbBIE 00pa30BaTeNbHbIE TEXHOJIOTUU (MOAEITUPOBAHUE
M3y4YaeMbIX SBJICHUH, Mpe3eHTalusl y4eOHbIX MaTepHuaioB (C MAaKETOM MPHUKIATHBIX MPOrpaMMm
Microsoft Office Point)) 1 31eMeHTBI TEXHOJIOTHI MPOEKTHOTO 00YyUEHHS.

12. MaTepuajibHO-TeXHUYecKasi 0a3a, HeoOXoaMMAast AJIs1 OCYLIECTBICHHUS

o0pa30BaTe/IbHOIO NMpouecca no JUCHUIINHE

VYyeOHast qucuMIIMHa o0ecrieueHa yueOHO-METOJNUECKON JOKYMEHTaIe (KOMIIOHEHT
yueOHO- METOAMYECKOr0 KOMIUIeKca Mo aucuumiune). ObecneueH n1octyn K GoHmaM yyeOHBIX
nocobuif, OubnMMoTeuHbIM (OHAAM C NEPUOAUYECKUMHU H3/IaHUSMU IO COOTBETCTBYIOIIMM
TeMaM. Y4ueOHbIe 3aHATHS 10 MpeaMeTy NpPOBOIATCS B CIEUUAIN3UPOBAHHON ayTIUTOPUU
(unrepaxtuBHas nockat+lIK+Buneonpoekrop). Takke wumeercs KOMIBIOTEPHBI Kiacc ¢
MYJbTUMEIUHHBIM 000pyI0BaHUEM U JIOCTYIIOM K ceTH MHTepHeT.
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Copep:xaHue JUCHUILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE [0 TEMaM

(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA

aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
Ilepeyenp yueOHO-METOIMUECKOTO 00ECIeYeHHs Il CAaMOCTOSATEIbHON
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Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
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Metoandeckue ykazaHus Ui 00y4yaroIluxcs M0 OCBOSHHUIO TUCIUILUTUHBI

(Moyst) 20

[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU

OCYIIECTBIEHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJII0Yas [I€PEeYeHb IPOrpaMMHOro obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 22
Onucanne MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMON IS

OCYIIECTBIICHHUS 00pa30BaTEIBHOTO MPOIIECca M0 AUCIUIUIMHE (MOIYIIIO) 22



1. Hesun 1 3a1a4M 0CBOEHUSI TUCHHUILJIMHBI

Ileau ocBOeHUS AUCIUTIIUHBI:
- (hopMHpOBaHKE 3HAHUN O B3aUMOCBSI3U MEX]Iy CTPOCHHUEM BEIIECTBA U €r0 MPEeBpaICHUEM B
XUMUYECKON peakiuu, 00ydeHre crocodamM MpUMEHEHHS TTOTYYEHHBIX 3HAHUHN TIPH
BBITIOJTHEHUH HAay4HO-UCCIIEI0BATENbCKON PabOThI;
- PacKpbITHE CYLUIHOCTH XUMHUUYECKHUX MPOIIECCOB C UCTOIb30BAHMEM KBAaHTOBO-XUMUYECKHUX,
CTPYKTYPHBIX U KUHETHUYECKUX MPEICTABICHUN U OCYILIECTBICHUS NHHOBAIIMOHHO-
IIPAKTUYECKOU NEATEIBbHOCTH.

3agaum 0CBOEHMS TUCIHUIJIMHBI:
- OBHAaKOMHUTDb C COBPEMCHHBIMHU TCHACHLIUAIMU B O6J'IaCTI/I;

- CIIOCOOCTBOBATh CO3AHUIO IPECTABICHUS O HAYYHO-HCCIIEI0BATENbCKOM AEATEIbHOCTH
4yepe3 MHTErPaLuI0 TEOPETUUECKNUX 3HAHUN U NTPAKTHYECKUX YMEHHH;

- OPHEHTHPOBATh HA HEMIPEPBHIBHOE CAMOCOBEPIIEHCTBOBAHUE KaK (PAKTOpPA yCIIEIIHOM
NeSITeIbHOCTH B IpodeccuoHanbHO chepe;

- CHOCOOCTBOBaTh IOBBIINIEHUIO MOTHBALMN HAy4HbIX JOCTH)KEHHUH YEpe3 OCMBICICHHE
COBPEMEHHBIX TEH/ICHIUH pa3BUTHL. K CAMOCTOSTEIbHOMY IPUOOPETEHUIO 3HAHUI.

2. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOyYeHHUS MO0 JUCUHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IJIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOEHUSI 00pa30BaTeJIbHOI MPOrpaMMbl

[Tpouecc n3ydeHus: TUCHMILTUHBI HANpaBieH Ha GOPMUPOBAHUE PJIEMEHTOB CIIETYIOIINUX
koMmrieteHuit B coorBerctBun ¢ ®I'OC no gaHHOMY HanpaBiICHUIO MOATOTOBKHU:

. Kareropus
I'pynna kommeTreHnmii . Kox nHaumeHoBaHue
KOMIEeTeHIU i
IMK(o0)-1: Criocoben HCTIOJTb30BATh
(dyHIaMEHTallbHbIC 3HAHUS CTPYKTYphl U
CBOMCTB HEOPraHMYECKUX BEIIECTB U
MaTepHalioB B pelieHrH 3aa4
TTpodeccnonanbHbIe 3anaun XUMHUYECKOHN HalpaBICHHOCTH
XUMHYECKOH

HalpaBICHHOCTH | TIK(0)-2: CmocoOcH MPOSKTHPOBATH U
OCYHICCTBIATh CHHTC3 HCOPraHWMYCCKUX
BEIIECTB W COCJAMHEHHH C 3aaHHBIMH
CBOMCTBaMH

B PE3YIBTATC OCBOCHUA AV CLHUIIIIMHBI O6y‘l81-0].uHI>iCH JOJIXKCH.

HaumeHnoBanue naaukaTopa
KOMIIETCHIINH

ITK(0)-1.1: 3HaeT ocobeHHOCTH | 3HATB: OCOOCHHOCTH CTPYKTYPHI U CBOWCTB

CTPYKTYpPBI U CBOMCTB HEOPTraHWYECKUX BEILECTB U MAaTEpPUAJIOB,

HEOPraHUYECKUX BEILECTB U COCTABIISIIOINX OCHOBY HAYKOEMKHX 00JIacTen

MaTepHaloB, COCTaBISIOLINX HApOJIHOTO XO35MCTBa

OCHOBY HayKOEMKHUX o0sacTeit YMerb: TNpUMEHATH 3HAHUS CTPYKTYpbl M CBOWCTB

HapOJIHOTO XO0351CTBA HEOPraHWYECKUX BEIIECTB B HAYKOEMKUX OO0JIACTIX
HapOJHOT0 X0351CTBa
Buajgerb: 0COOEHHOCTSMU CTPYKTYPHI U CBOMCTB
HEOPraHWYECKUX BEILECTB U MaTepHaliOB

I1K(0)-2.2: [Tpumensier 3HaTh: METO/bI IPOBEACHUS] HAITPABICHHOTO




KpUCTATINIOXUMHUYCCKUC, HCOPTraHNYCCKOI'0 CUHTEC3Aa.

TEPMOJMHAMHYECKHE U Ymern: [IpuMeHsATh KPUCTATUIOXUMUYECKHE,
KHMHETHYECKHUE MPE/ICTABICHUS TEPMOJIMHAMUYECKUE U KUHETUYECKHUE MPE/ICTABICHUS
JUTSI IPOBEJICHUS] HAIIPAaBJIEHHOTO | JUIs IPOBEIEHUS HAPaBJIEHHOTO HEOPTraHUYECKOTO
HEOPraHWYECKOr0 CUHTE3a. CUHTE3a.

Baanern: KPpUCTATINIOXUMHNYECCKNMU,
TCPMOANHAMHNYICCKUMU U KUHCTUYCCKUMU
NMPpEACTABIICHUAMM JJI IIPOBEACHUA HAITPABIICHHOI'O
HCOPraHn4CcCKOro CMHTC3a.

3. Mecrto nucuuniaunbl B crpykrype OIIOII

HuctummHa «Teoperndyeckne ocHOBBI Heopranndeckoid xumum» (b1.0.03) otHOCHTCS K
nuciuiiuHaM 6a3oBoi wactu 6soka b1 «/luctummuaer (moayym)y» OITOIT BO no HampasiieHH o
noarotoBku 04.04.01 Xumus u u3ydaercs B 1 cemecTpe 1o OYHOW M OYHO-3a0YHOM (hopmam
o0OydeHusl.

JlanHblii Kypc 3aKjaJbIBae€T 3HAHUS U1l HAYYHO-UCCIIENOBATENBCKON MPAKTHUKU U
BBIIIOJTHEHMSI MAarucTepcKuxX AuccepTauuil. JMCUUIUIMHA HENOCPEICTBEHHO CBSi3aHA C
HEOPraHWYECKON XUMHUeH, GU3NIEeCKOM XUMHUEH U aHAJTUTUICCKON XHUMHECH.

4. ConeprkaHue IMCHUILVIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jeiaM) ¢ yKa3aHueM
OTBEJIEHHOI'0 HA HUX KOJIMYeCTBA aKA/leMUYeCKUX UM ACTPOHOMHYECKHX YaCcOB M BH/I0B
Y4eOHBbIX 3aHATHI

4.1 CTpyKTypa IMCHUIIHHBI
OO01w1ast TPy A0EMKOCTh IUCLMILIIMHBI 110 TaHHOH (opMe 00yUueHHs COCTaBIISIET 5 3a4ETHBIX
equnull (180 akagemMudecKux 4acoB)

TpynoeMKoCTh, 4acoB
dopma paboTel 00yJaromUXCcst/BUIbl yaeOHBIX 3aHATHI Cemectp Beero
1 2
32 32
KoHTakTHas ayauTopHasi pabora o0ydarouuxcs ¢ IpenogaBaTeieM:
Jlexrum (J1) 16 16
[Tpaktrueckue 3anatus (113) 16 16
JlaboparopHbie paboTs (JIP)
CamocTtositenbHast pabota ( CPC) 94 94
Kypcosoii mpoekT (KII), kypcoBas pabota (KP)
Jloxnan (JT)
Ocea (D)
Pedepar (P)
CaMocCTOsITeIbHOE N3YUYEHHE Pa3/Ie/IOB 94 94
Byl HNTOTOBOTO KOHTPOJIS - 9K3aMEeH 54 54




4.2 Conepxxanue pas3/iesioB AUCHUIITHHbBI

Ne
pasznena

HaumenoBaunue

paszzuena

Conepsxanue pasnuena

®dopma
TEKYyIIEro
KOHTPOJISI

Crpoenue atoma u
XHUMUYECKasl CBS3b

KBanTtoBo-MexaHuyeckass MOJIeJib aTroMa.
XapaKkTepucTUKu SHEPreTUYECKOrO
COCTOSHUSA 3JIEKTPOHA CHUCTEMOM
KBAaHTOBBIX  YHCEIL OcHOBHOE W
BO30YKJIEHHOE COCTOSIHUE aToma.
[lepnonnueckuil 3aK0H U IEPUOIUIECKAS
cucreMa JI.MI. MenaeneeBa B CBeETe
KBaHTOBO- MEXaHHIECKOH TEOpUHU
CTpOCHHSI aTOMOB; s-, p-, d-, f- Omnoku
3JICMEHTOB.

YO, KP, T,

Knaccudukanus
BEILIECTB, OCHOBaHHAas
Ha IpUpoJie
MEPEHOCUMBIX
YaCTHII.

Kucnorel u  ocHoBanust. (OCHOBHEBIE
MTOJIOKEHUST TEOPUU KUCTIOT U OCHOBAHHM
bpencrena - Jloypu: MOJIEKYJIIpHBIE U
HOHHBIE  KHCJIOTBI W OCHOBAHMA,
COMPSDKEHHAsl MPOTOJUTHYECKas Tapa,
amponutel. BomopomHbIii  TMOKa3aTeNb
pH. OcHOBHBIE TIOJIOKEHUS TEOPUHU
KHCJIOT u OCHOBaHHI1 JIpronca.
Oxucnurenu u BOCCTAHOBUTEIIH.
CormpsikeHHBIC OKHCJIUTENIHHO-
BOCCTAHOBUTENbHBIE  Tapbl  (peIoKc-

YO, KP, T,

DIJIEMEHTHI
XUMHUYECKON
TEPMOJUHAMUKH.

[Ipenmer u METOAbl  XMMHYECKOM
TEpMOJIMHAMUKHN. B3auMOCBs3p  MEXIy
mporeccaMy 0OMeHa BEIIeCTB U SHEPTUU B
opranu3Me. XUMHUYECKasi TEPMOJUHAMUKA]
Kak TEOpETUYECKas OCHOBA|
OonosHepreTuku. OCHOBHBIC TOHSATHUS
TEPMOJIUHAMUKH.

YO, KP, T,

VYueHune o pacTBopax

Pons BO/JIbI U pacTBOpPOB B
KHU3HECATETbHOCTH. dusnko-
XUMHUYECKHE CBOIiCTBa BOJIbI,
00yCJIOBIMBAIOIIUE €€ YHUKAIbHYIO POJIb
KaK eIWHCTBEHHOTO OHOPacTBOPUTEIIS.
ABTONPOTONNU3 BOJIbL. Koncranra
aBTONPOTOJIM3a  BOJBL.  3aBHUCHUMOCTH
pacTBOPUMOCTH BEILECTB B BOJE OT
COOTHOUIEHHUS THIPOGUITBHBIX u
ruIpoOOHBIX CBOICTB; BIIUSTHUE
BHEIIIHUX YCJIOBUW Ha

PacTBOPUMOCTb.

YO, KP, T,




OJIEMEHTHI
XUMUYECKOU
KAHETUKU.

[IpenMeT ¥ OCHOBHBIE  TIOHSATHS
XUMHYECKONM KHUHETUKU. XHUMHUYEcKas
KMHETUKAa KaK OCHOBa [UIsl M3y4YeHUs
CKOpoCTEen u MEXaHH3MOB
ouoxummuueckux mporeccoB. CKOpOCTb
peaxkiuu, CpeiHssl CKOPOCTh peaklUd B
WHTEpBaJe, UCTHHHAS CKOPOCTb.
Knaccudukanmum peaKIuii,
MPUMEHSIOIINUECS B KUHETUKE: pPeakiuu
TOMOTEHHBIE, TeTepOreHHbIE u

MUKPOTETEPOTCHHBIE, PEAKIIMH MPOCTHIC
u CJIOXKHbBIE (mapannenbHbIE,
MocJieI0BaTebHbIE, COTIPSIKCHHBIE,
LIEIHbBIE). MonekynspHOCTb
3JIEMEHTapHOT O aKTa peaKkiuu.
Kunernueckne ypaBHenus. [lopsgok
peakiuu. [lepron momynpeBpanieHusl.

YO, KP, T,

XuMust OMOTCHHBIX
9JICMCHTOB

[ToHsaTHe  OMOTEHHOCTH  XHWMHYECKUX
aneMeHToB.  buocdepa,  Kpyroopor
OMOTEHHBIX 3JIEMEHTOB. Knapku
3JIEMEHTOB. KonuentpupoBanue
OMOTEHHBIX AJIEMEHTOB YKUBBIMU
cucremamu. Knaccudukanus OHOreHHBIX
DJIIEMEHTOB 10 UX (YHKIMOHAIBHOM
pOJIA: OPraHOTEHBI, JIEMEHTHI

AJIEKTPOJIUTHOTO (HOHA, MUKPOIIIEMEHTHI.

YO, KP, T,

duznko-xumMusa
TMOBEPXHOCTHBIX
SIBJICHUH.

AncopOunoHHbIE paBHOBECHS u
NpOLECCHl Ha TMOJBIDKHBIX —T'paHUIAX
pasnmena ¢a3. [loBepxHOCTHasT >HEpPrus
['mbOca W TMOBEpXHOCTHOE HATIKCHUE.
AncopOuus. YpaBHeHue ['uG6ca.
[ToBepXHOCTHO-aKTHBHBIC u
MOBEPXHOCTHO-HCAKTHUBHBIC  BEIECTBA.
M3meHeHne MOBEpXHOCTHOW aKTHBHOCTH
B TOMOJIOTHYECKHX psaax (IpaBHIIo
Tpayb6e). U3oTepma agcopOiuu.

VO, KP, T,

Dusuko-xuMus
JUCTIEPCHBIX CHCTEM U
pactBopoB BMC

Knaccugukamuss IUCIEPCHBIX CHUCTEM.
Knaccudukanus nucriepcHbIX CHCTEM IO
CTEIEHH JTUCTIIEPCHOCTH; MO arperaTHoOMy
COCTOSIHUIO thas; o cuie
MEXMOJIEKYJISIPHOTO B3aUMO/ICHCTBUS
MEXITY JTUCTIEPCHOM (hazoit u
JucriepcuoHHon  cpenou.  Ilpupona
KOJIJIOWIHOTO COCTOSTHHSL.

YO, KP, T,




npsMoe, oOpatHoe, KOCBEHHOE.
9 XUMHYECKHE METOIEI ATEMeTpHS - ANKATHMETDHS: VO,KP, T,

HCCIACAOBaHMA TUTPAHTHI, ux CTaHIapTH3AIHS;
WHIUKATOPBHI. OKHCITUTETBHO-
BOCCTaHOBUTEIHLHOE TUTPOBAHHE.
HNoaumeTpust 1 mepMaHraHATOMETPHSL:
TUTPAHTHI, ux CTaHIapTH3AIIHS;
WHINKATOPBI.

XuMudeckue u GU3NKo-

TurpumeTpuueckuin aHaus.
XUMHUYECKUII DJKBUBAJIECHT BEIIECTBA.
MonsipHast KOHIIEHTpAlMsl HSKBUBAJICHTA
BEIIECTBA. 3aKOH DSKBUBAJICHTOB. ToOYkKa
SKBHUBAJICHTHOCTH U CIIOCOOBI €€
¢uxcupoBanus. CrocoObl THUTPOBAHUS:

OYHASA ®OPMA OBYYEHUA

4.3 Pa3nennl AucCHUILIMHBI, H3y4YaeMmble B 1 cemecTpe

No KonunyecTBo 4yacoB
- u AynuTtopHas
p§3;l auMEHOBAHUE PA3/IEIIOB Beero AGoTa CP
el A1 [ 3] Jp
1
CrtpoeHne aToMa U XUMUYECKasi CBA3b 14 1 1 12
) Knaccugukanus BeuecTs, OCHOBaHHas Ha 14 1 1 12
IIPUPO/IE IEPEHOCUMBIX YaCTHULL.
3 DneMEeHTbl XUMUYECKON TEPMOAMHAMUKH. 14 2 2 10
4 | Yuenue o pacTBopax 14 2 2 10
ONEeMEHThl XUMUYECKON KHUHETHUKHU. 14 2 2 10
6 | Xumus OMOTeHHBIX 3JIEMEHTOB 14 2 2 10
7 | OU3UKO-XUMUS NIOBEPXHOCTHBIX SBJICHUN. 14 2 2 10
2 DU3UKO-XUMUS IUCIIEPCHBIX CUCTEM U 14 ) ) 10
pactBopoB BMC
9 Xumuueckue 1 (PU3NKO-XUMUYECKHUE METOIBI 14 ) ) 10
UCCIIeI0BaHUs
Hroro: 126 16 16 94




4.4 CamocTosiTe/ibHasi pa0oTa CTY/IEHTOB

HaumenosaHue TeMEI Bun camocrosTenbHOI
o OnenouyHoe Kon-Bo Kon
JTUCITUTUTAHBI U BHEAYJIUTOPHOU pabOTHI
CPEICTBO 4acoB | KOMIETEHLIUU
pasnena oOyyvaroruxcsi, B T.4. KCP
M3Yy4YEHUE HAy4YHOU
JUTEpaTyphl [0 TEME,
Ctpoenue aToma u BBITIOJHEHHE YIPAKHEHHIT VO.KP. T 12 ITIK(0)-1.1
XUMUYECKas CBS3b T [1K(0)-2.2
Knaccudukanus U3y4YEeHHE HAy4yHOU
BELIECTB, JIUTEPATYPHI 110 TEME
OCHOBaHHas Ha [1K(0)-1.1
IIpUposIE YO,KP, T, 12 [1K(0)-2.2
MIEPEHOCUMBIX
YaCTHIL
IeMEeHTHI U3y4EeHHE Hay4YHOU
. [TK(0)-1.1
XUMHYCCKOM JINTEPATypBI 110 TEME YO, KP, T, 10
[1K(0)-2.2
TEPMOJIMHAMUKHU.
U3y4YeHUE Hay4HOHU TK(0)-1.1
YueHune 0 pacTBOPax | uTepaTypHl IO TEMe YO, KP, T, 10 TIK( 0)_2:2
DJIEeMEHTBI W3y4YECHUE HAyYHOU TK(0)-1.1
XUMHUYECKOU JIUTEPATYPBI 110 TEME YO, KP, T, 10 TIK(0)-2.2
KUHETHUKU.
XuMusl OMOTeHHBIX U3YYCHHC HAyYHOMH [1IK(0)-1.1
ATICMCHTOR JIUTEPATYPHI [0 TEME YO, KP, T, 10 MK (0)-2.2
PU3UKO-XUMUS U3y4YeHUE Hay4HOHU TTK(0)-1.1
MOBEPXHOCTHBIX JIUTEPATYPHI IO TEME YO, KP, T, 10 )
. [1K(0)-2.2
SIBIICHUH.
DUBUKO-XUMHUS HW3y4YECHUE HAyYHOU
[TIK(0)-1.1
JUCIIEPCHBIX CUCTEM JIUTEPATYPBI 110 TEME YO, KP, T, 10
[1K(0)-2.2
u pactBopoB BMC
Xmwiecre i tepaTypH 10 v
(U3UKO-XUMHYECKUE VO, KP, T, 10 [TK(0)-1.1
METOTbI [1K(0)-2.2
MCCJIEIOBAHUS
Bcero uacos 94
4.5 JlaGopaTopHble padoThI — HE MIPEyCMOTPEHBI Y4EOHBIM TNIAHOM
4.6 IlpakTuyeckne (ceMUHAPCKUE) 3AHATHS
Ne Ne Komunuectso
HanmMenoBanue nabopaTopHOTo 3aHATHUS
n/m | pasgena 4acoB
1. 1 KBaHTOBO-ME€XaHMYECKass  MOJIENb aToMa. 1

XapakTepUCTUKU SHEPTETHUECKOTO COCTOSHUS AIIEKTPOHA
CUCTEMOU KBaHTOBBIX urces. OCHOBHOE U BO30YKICHHOE
coctosiHue aroma. [lepuonndeckuii 3aKoH U epuoguIecKas
cuctema JI.M. MeneneeBa B CBET€ KBAHTOBO-MEXaHUYECKOM




TEOPUHU CTPOCHHSI ATOMOB; §-, P-, d-, f- OJIOKK 2JIeMEHTOB.

Kucnotsl u ocHoBaHusA. OCHOBHBIE IIOJIOKEHUS TEOPUHU
KHCJIOT M OCHOBaHMM bpeHncrena - JIoypu: MoJsIeKyIsipHbIE U
VOHHBIE KUCJIOTBI U OCHOBAHUS, CONPSKEHHAs
IPOTOJNIUTHYECKas napa, aMmponuTsl. BogopoaHblit
nokazaresib pH. OCHOBHBIE TOJIOKEHUSI TEOPUU KUCIIOT U
ocHoBaHui JIpronca. OKUCIUTENN U BOCCTAHOBUTEIH.
ConpspKkeHHBIE OKUCIIUTENBHO-BOCCTAHOBUTEIIBHBIC ITAPBI
(peToKC-CUCTEMBI).

IIpenmer u  MeTOIbl XUMHUYECKOM TEPMOAMHAMHKH.
B3auMocBs3p MeXIQy IpoueccaMu OOMEeHa BELIECTB H
SHEpPrUu B OpraHusMe. XUMHUYECKas TePMOAMHAMHUKA Kak
TEOopeTHUecKas OCHOBAa OMo3HepreTuknOCHOBHBIE

TIOHATHA TCPMOANHAMUKMU.

Ponb BOIBI M PacTBOPOB B JKU3HEACATENBHOCTH. DUBHUKO-
XMMHYECKHE CBOMCTBa BOJIBI,
Oo0yCJIOBIMBAIOIIME €€  YHUKIBHYIO  pOJIb  KakK
€IMHCTBEHHOI0 OHOpPacTBOPUTENS. ABTOINPOTOIM3 BOJBI.
Koncranra aBTOIIPOTONIN3A BOJIBL. 3aBUCUMOCTh
pacTBOPUMOCTH  BEILECTB B BOAEC OT COOTHOUICHMS
TUAPOGMIBHBIX U TUAPOPOOHBIX CBOMCTB; BIIMSHUE
BHEIIHUX YCJIOBUI Ha paCTBOPUMOCTb.

[Ipeamer W OCHOBHBIE MOHATHS XUMHUYECKONM KHHETHKH.
XuMHUYecKass KHHETHKa Kak OCHOBAa Ul M3Y4YEHHUs
CKOpOCTe M MEXaHHW3MOB OMOXMMHUYECKHX MPOIECCOB.
CKopocTh  peaklMM, CpeOHssi CKOpOCTb pPEAaKUUH B
UHTEepBajie, UCTUHHas  ckopocTh.  Knaccudukanmm
peakuuii, IPUMEHAIOIIMECS B KHUHETHUKE: PEaKluH,
TOMOTEHHBIE, TE€TEPOreHHbIE W  MHKpPOTI€TEPOTrCHHBIE;
peakuuu  OpOCTblE W CIOXKHBIE  (TapajuieNnbHbIE,
MIOCJIEI0BATENbHBIE, COTPS)KEHHBIE, LIEMTHbIE).
MOoneKkyJIApHOCTb ~ DJIEMEHTAPHOTO  aKTa  pEeaklMH.
Kunetnueckue ypaBHenus. [lopsaox

peakuuu. [lepuon mosynpeBpalneHus.

[TonsiTue ~ OMOTEHHOCTH  XUMHMYECKHX  3JIEMEHTOB.
buocdepa, kpyroBopor OHOreHHBIX 3JeMEeHTOB. Kiapku
anemMeHToB. KOHIIEHTpUpOBaHHE OMOTEHHBIX HJIEMEHTOB
KUBBIMM  cucTeMamu.  Knaccudukanuss  OMOTEHHBIX
AJIEMEHTOB TO0 WX (YHKIIMOHAJIBHON POJIK: OpPraHOTEHBI,
AJIEMEHTHI AJNEKTPOJIUTHOTO (POHAa,

MUKPOIJIEMEHTHI.

AnCopOIMOHHBIC PABHOBECHS U TIPOIECCH Ha MOABMKHBIX
rpanunax pasnena ¢as. [loBepxnoctHas sneprus ['n66ca u
MOBEPXHOCTHOE HATsHKEHHE. AjcopOiusi. YpaBHEHHE
I'n66ca. IloBepXHOCTHO- aKTHBHBIE M TOBEPXHOCTHO-
HEAKTHUBHBIE BelleCTBA. l3MEHEHHEe  NOBEPXHOCTHOM
aKTUBHOCTU B

roMoyiornueckux psgax (mpaBmino Tpay6e). M3orepma
azcopOoIuu.

Knaccudukarus JUCIIEPCHBIX CUCTEM.
Knaccuukanust  QUCIIEPCHBIX  CUCTEM IO CTENEHH
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JMCHEPCHOCTY; 110 arperaTHOMY COCTOSIHUIO (a3; 110
CWJIE MEXMOJIEKYJIIPHOTO B3aUMOJEUCTBUS MEXAY
nucriepcHo  (a3oil M AUCIIEPCHOHHOW  cpenoi.
[Ipupoa KOUIOUIHOTO COCTOSHUS.
TutpumeTpruecKuil aHaIU3. XUMAYECKHUM SKBUBAJICHT
BenliecTBa. MoiisipHasi KOHLIEHTpALysl SKBUBAJICHTa BELIECTBA.
3aK0H 3KBHBaAJICHTOB. TOUKa SKBUBAJIEHTHOCTH U CIIOCOOBI ee
¢dukcupoBanus. CriocoObl TUTPOBAHUS: IPSIMOE, OOpaTHOE,

9 9 KOCBEHHOE. ALIMIUMETPUS U aJTKAJTUMETPUS: TUTPAHTHI, UX 2
CTaHAapTU3aLusl; UHIAUKATOPbl. OKUCIUTENBHO-
BOCCTAaHOBUTEIBbHOE TUTpOBaHUE. Monumerpus n
MEpPMaHTaHATOMETPUS: TUTPAHTHI, UX CTAHJAPTU3AIINS;
I/IHZ[I/IKaTOpI)I.
Bcero: 16

4.7 Kypcosoii npoext (KypcoBas padoTa) — He IpelyCMOTPEH Y4eOHBIM IJIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTYypa TUCHUNIHHBI
OO61mas TpyA0€MKOCTh IUCIUIUIMHEI 0 JaHHOU opMe 00yUeHHS COCTaBISIET 5 3a4eTHBIX
equaUI] (180 akageMUYecKuX 4acoB)

TpynoeMKkocTh, 4acoB
dopma paboThl 00ydarommxcs/Buasl yaeOHBIX 3aHATHIA CemecTtp Beero
1 2

34 34
KonrtakTHas ayauropHasi paboTta o0y4aronIMXcs ¢ MPenoaaBaTesieM:
Jlexuu (JI) 17 17
[IpakTnueckue 3ansatus (113) 17 17
JlaGoparopusie padotsl (JIP)
CamocrositenbHast pabota ( CPC) 92 92
Kypcosoii npoexT (KII), kypcoas padota (KP)
Jlokman (J)
Dcer (D)
Pedepar (P)
CamocTosiITeIbHOE U3YUCHHUE Pa3JiesiOB 92 92
Byl MTOrOBOTO KOHTPOJIS - 9K3aMEH 54 54
4.3 Pa3ennl AucHUILIMHBI, H3y4Yaemble B 1 cemecTpe

Ne KosmmuecTBo yacoB
AynuTtopHas
pas- HaumenoBanwue pa3aenon Beero aGoTa CP
nena

JI 13 | JIP

1
CrtpoeHne aToMa U XUMUYECKasi CBA3b 14 2 2 10
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) Krnaccudukanus BeniecTs, OCHOBaHHas Ha 14 1 1 12
MIPUPOJIE NEPEHOCUMBIX YACTHIL.
3 DJIEeMEHTBHI XUMUYECKOW TEPMOIUHAMUKH. 14 2 2 10
4 | YueHue o pacTBopax 14 2 2 10
DNeMEeHThl XUMUYECKONH KUHETUKH. 14 2 2 10
6 | Xumus OUOTEHHBIX JIEMEHTOB 14 2 2 10
7 | OU3UKO-XUMUS TIOBEPXHOCTHBIX SIBJICHUN. 14 2 2 10
3 DU3UKO-XUMHUS TUCIIEPCHBIX CUCTEM U 14 ’ ’ 10
pactBopoB BMC
9 XuMudeckue v PU3NKO-XUMHUICCKUE METO/IBI 14 ) ) 10
HCCIEeA0BaHUS
Hroro: 126 17 17 92
4.4 CamocTosiTeiIbHAsA pad0Ta CTYJ1CHTOB
HaumeHnoBanue tembl Bup camocrositensHOM
o OneHouHOE Kon-Bo Kon
JUCUUILIMHBI WA BHEAyIUTOPHOU pabOThI
CPEICTBO 4acoB | KOMIIETEHUUHU
paszznena oOyuatonuxcs, B T.4. KCP
M3y4YEHUE HAy4YHOU
JUTEPATYpPHI 110 TEME,
Crpoenne aToma 1 BBIITOJIHEHHE YITPAXKHEHUI VO.KP. T 10 I1K(0)-1.1
XUMHUYECKas CBA3b o [1K(0)-2.2
Knaccuduxanus HU3yYEeHUE HAYYHOU
BEILECTB, JIUTEPATYPHI 110 TEME
OCHOBaHHas Ha [TIK(0)-1.1
IIPUPOaE YO,KP, T, 12 [1K(0)-2.2
MEPEHOCUMBIX
YacTHIIL.
JeMEHTEI U3Yy4YECHHE HAy4YHOU
i JINTEPATYPHI [0 TEME T1K(0)-1.1
XHUMHAYECKOM patyp VO,KP, T, 10
[1K(0)-2.2
TEPMOJIMHAMUKHU.
M3y4YEHUE HAy4YHOU TK(0)-1.1
VYyenue o pacTBOpax JINTEPATYPHI IO TEME YO, KP, T, 10 HK(O)-2:2
DJIEMEHTBI M3y4YeHUE HAyYHOU TTK(0)-1.1
XUMHYECKOM JIUTEPATYPHI IO TEME YO, KP, T, 10 TTK(0)-2.2
KHUHETHKHU.
XuMusi OMOT€HHBIX U3y'ICHUC HAYHOI [1K(0)-1.1
>ICMEHTOR JIUTEPATYPHI [0 TEME VO, KP, T, 10 MK (0)-2.2
PU3UKO-XUMUS M3y4YEHUE HAy4YHOU TTK(0)-1.1
MOBEPXHOCTHBIX JUTEPATYPHI 110 TEME YO, KP, T, 10 TTK(0)-2.2
SIBJICHH.
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Dduzuko-xuMus

M3y4YeHUE HAy4YHOU

JIMCTIEPCHBIX CUCTEM JIUTEPATYPHI IO TEME YO, KP, T, 10

u pactBopoB BMC

TK(0)-1.1
TTK(0)-2.2

XUMHUYECKHAE U

(I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IG
METOAbI UCCIICAOBAaHUA

HU3y4YECHHUE HAYYHOM

JIUTEPATYPBI 110 TEME VO, KP, T, 10

TTK(0)-1.1
T1K(0)-2.2

Bcero yacoB 92

4.5 JIabopaTtopHbie padoThl — HE TPETYCMOTPEHBI YIEOHBIM TITAHOM

4.6 IlpakTnyeckue (ceMMHAPCKNE) 3aAHATHS

No No
/i | pasuena

HanmeHoBaHue 1a00paTOPHOIroO 3aHATHS

KomnnuectBo
JacoB

KBanToBO-MeXaHnyeckass  MOJEIb aTOMA.
XapaKkTepUCTUKU YHEPTETHUECKOTO COCTOSIHUS DJICKTPOHA
CHCTEMOM KBaHTOBBIX 4rcesl. OCHOBHOE U BO30YKICHHOE
coctosiHue aroma. [lepuogudeckuii 3aKOH U TIEPUOIHUECKAs
cucrema JI.M1. Menzeneesa B CBETE KBAHTOBO-MEXaHHYECKOM
TEOPUHU CTPOCHHSI ATOMOB; S-, P-, d-, f- OJIOKH 2JIEMEHTOB.

Kucnotel u ocHoBaHusA. OCHOBHBIE NIOJIOKEHUS TEOPUU
KHCJIOT M OCHOBaHMM bpeHcrena - JIoypu: MoseKyIsipHbIE U
VOHHBIE KUCJIOTBI 1 OCHOBAHUS, CONPSKEHHAs
NPOTOJNIUTHYECKas apa, aMmponuTsl. BogopoHbrit
nokazatesib pH. OCHOBHBIE TOJIOKEHUST TEOPUU KUCIIOT U
ocHoBaHui JIprorca. OKUCIUTENN U BOCCTAHOBUTEIH.
ConpspKkeHHBIE OKUCIIUTENBHO-BOCCTAHOBUTEINIBHBIE MTAPHI
(peOKC-CUCTEMBI).

[IpenMer u  METOABI XMMHUYECKOM TEPMOAMHAMUKH.
B3auMocBs3p Mexay IpoueccaMu OOMEHa BELIECTB U
9HEPruM B OpraHu3Me. XHMHUYECKas TEPMOJAMHAMUKA Kak
TeopeTudeckasi OCHOBa OM03HepreTukUOCHOBHBIE

TMOHATHA TCPMOANHAMUKMU.

Ponb BOJBI M pacTBOPOB B KU3HEAEATEIBHOCTH. DU3HKO-
XUMUYECKUE CBOMCTBA BOJBI,
OoOyCIIOBIMBAIOIIAE €€  YHUKAIBHYI0  pOJIb  Kak
€IMHCTBEHHOTO OMOpacTBOPUTENS. ABTONPOTOIN3 BOJBI.
Koncranra aBTOIPOTOJIN3A BO/IbI. 3aBUCUMOCTh
pacTBOPUMOCTH BEIIECTB B BOAE OT COOTHOIIECHHUS
rUIPOPHIBLHEIX U TUAPOPOOHBIX CBOWCTB; BIUSHUE
BHEILIHUX YCJIOBUW HAa PAaCTBOPUMOCTb.

[IpenMeT U OCHOBHBIE TMOHSATHS XUMHYECKONH KHHETHUKH.
XuMmHuueckasi KHHETHKAa KakK OCHOBa Ui M3y4YCHUS
CKOpOCTe M MEXaHHW3MOB OMOXMMHYECKHX MPOIECCOB.
CKOpOCTh  peakiliu, CpeIHssi CKOPOCTh peaklud B
WHTEepBalie, UCTUHHas  ckopocTh.  Kmaccudukamu
peakuuii, TMPUMEHAIOIIMECS B KHHETHUKE: PEaKIuH,
TOMOTEHHbIE, TETEePOreHHbIE U MHUKPOIeTepOTeHHBIE;
peakuuy  TPOCThle W CIOXHbIE  (MapasuieNbHEIE,
MOCJIeJ0BATENbHbIE, COTPSIKECHHBIE, LIEMTHbIE).
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MonekynapHOCTh ~ JJIEMEHTAPHOTO  aKTa  PEaKIHH.
Kunernueckue ypaBHenus. [lopsaok
peakuuu. [lepuon nosynpeBpalieHus.

ITousTe OMOTreHHOCTH XUMHYECKUX JJIEMEHTOB.
buocdepa, kpyroBopor OHMOreHHBIX 3JeMEHTOB. Kiapku
anemMeHToB. KOHIIEHTpUpOBaHHE OMOTEHHBIX AJIEMEHTOB
6. 6 KUBBIMH  cucTeMamu.  Knaccudukanuss — OMOTEHHBIX 2
AJIEMEHTOB TIO0 WX (DYHKIMOHAJIBLHOW POJIHM: OPTraHOTCHEI,
AJIEMEHTHI AJEKTPOJIUTHOTO (POHAa,

MHUKPOIJIEMECHTEI.

AncopOIMOHHBIC PABHOBECHS W TIPOIECCH HA IMOABMKHBIX
rpanunax pasnena ¢as. [loBepxnoctHas sneprus ['n66ca u
MOBEPXHOCTHOE HATsKEHHE. AjcopOmusi. YpaBHEHHE
7 7 I'u66ca. IloBepXHOCTHO- aKTHBHBIE M TOBEPXHOCTHO-

HEAKTHMBHBIE BellecTBA. l3MeHEeHHe  MOBEPXHOCTHOM 2
aKTMBHOCTH B
roMoJIOTHYeCKUX psinax (mpaBmio Tpay6Oe). M3orepma
azcopOoIuu.
Knaccudukanus JIUCTIEPCHBIX CHCTEM.
Knaccudukanus AMCIIEPCHBIX CUCTEM IO  CTEHCHH

8. 8 JTUCTIEPCHOCTH; TI0 arperaTHOMY COCTOSIHUIO (ha3; 1o 2

CWJIE MEXMOJIEKYJISIPHOTO B3aUMOJEUCTBUS MEKIY
aucrnepcHoi  (a3oif W AUCIIEPCHOHHOW  Cpeoi.
[Iprpona KOJIOMIHOTO COCTOSIHHUS.

Tutpumerpudeckuii aHanu3. XUMAYECKUN SKBUBAJICHT
BeulecTBa. MosisipHasi KOHLIEHTpalMsl SKBUBAJIEHTa BELIECTBA.
3aKOH SKBHBAJIEHTOB. TOUKa SKBUBAJIEHTHOCTH U CIIOCOOBI €€
¢uxcupoBanus. CiocoObl TUTPOBAHUS: MIPSIMOE, 0OpaTHOE,
9. 9 KOCBEHHOE. ALMANMETPHS U aJIKATUMETPUS: TUTPAHTHI, UX 2
CTaHJapTU3aLUs; UHAUKATOPbl. OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHOE TUTpOBaHue. Moaumerpus u
[IEPMAHIaHATOMETPUS: TUTPAHTHI, UX CTAHJAPTU3ALINS;
WHAUKATOPBIL.

Bcero: 17

4.7 Kypcosoii npoekt (KypcoBasi pa6ora) — He npelyCMOTPEH yu4eOHbBIM IJTAHOM

5. IlepeueHb Y4yeOHO-METOAMYECKOr0 oOecmeyeHHUsi sl CaAMOCTOSATEJIbHOM
padoThI 00y4aKIIUXCH N0 JUCHUILIHHE (MOAYJIIO0).
JUJIs  opraHM3alMi CaMOCTOSITEIBHON pa0oThl OOYyYaroIMXCS B COCTaBe y4eOHO-
METOJIMYECKOTO KOMIUIEKCa AUCHUIUIMHBI UMEIOTCSI HaOOphl MHIANBUAYAIbHBIX 3a/laHUN
U TECTaM II0 OTACJIIBHBIM TEMaM IUCHUIIJINHBI. yLIGT pGSYJ'II)TaTOB CaMOCTOSITCJ'II)HOI\/JI
paboThl BeeTCsl B paMKax pPEeHTHHTOBOM CHCTEMBbI JUCHMILTUHBL. Ha camocTosTenbHyro
HOILFOTOBKy JUCHUITIINHBI ((TeOpCTI/I‘-IGCKI/Ie OCHOBBI H€0pFaHI/I‘ICCKOI\/'I XUMUN»
npexycMoTpeHo 94 waca. B kadecTBe NPOMEXKYTOYHOM OIICHKH YCIEBAEMOCTHU
CT}’IIGHTOB I/ICHOJII)SYIOTCﬂ yCTHI)IC OHpOCI)I BO BpGMfI HpOBC}IGHI/Iﬂ HpaKTI/I‘IGCKI/IX
3asaTH. C 1EedIbl0  YCHENIHOrO YCBOEHHS Marepuana JUCHUIUIMHBL CTyAEHTaM
npezmaraeTcs[ BBIITOJTHCHHEC I/IHI[I/IBI/I)IyaJ'ILHI)IX SaﬂaHHﬁ. I[J'ISI KOHTpOJ'IH }’CBOGHI/UI
JAHHOW NUCIUIUIMHBI y4eOHBIM IUIAHOM MPEeaycMOTpeHa caada sk3ameHa. Ha sk3zamene
CTYILCHTaM npezmaraeTca pCHII/ITI) 3azlaqy 1 OTBCTUTH HA ABa TeOpeTI/ILIeCKI/IX BOHpOC& 110
MaTtepuaiaMm y4eOHOM aucuumiauHbl. CTyIeHT cuyuTaeTcs JOMYyIIeHHBIM K cJade
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9K3aMeHa MPU YCJIOBUU BBINIOJHEHUS UM IUIaHA YYeOHBIX 3aHSATHH U BBIIOJHEHUH BCEX
3a/IaHAN ¥ TECTOB B TEYEHHE CEMECTPA, B COOTBETCTBHM C PEUTUHIOBOU cucTemoi. 11pu
IIPOBEJIEHUM D3K3aMEHa OTBET CUMTAETCs YJOBIETBOPUTENBbHBIM B ciydae 50-60 %
MPaBWJIbHBIX OTBETOB HAa TEOPETUUYECKHE BOMPOCH! U pelieHuH 3agaud. OTBET cUuTaeTcs
HE YJIOBJIETBOPUTEIBHBIM, €CIM MaTepHall YCBOEH CTyAE€HTOM MeHee, ueM Ha 50% u
3ajava He pemieHa. [lyig nomyyeHus: 6osiee rIyOOKHX M YCTOMUMBBIX 3HAHUM CTy/IEHTaM
PEKOMEHYETCSl U3ydaTh JONOJHUTEIBHYIO JUTEPATYpy, CIUCOK KOTOPOH NPUBEICH B
n.8 paboueld mporpaMMbl MO JAWCHUIUIMHE, a TaKKe JUIsl pacIlMpeHHs] 3HaHWH 10
JIMCLUMIUIMHE W JUIS BBIMOJHEHUs pedepata peKOMEHIYyeTcsl MCIob30BaTh VHTepHeT-
pecypchl: TIOUCKOBBIE CaWThl, 0a3bl JAaHHBIX XUMHYECKHX COCAMUHEHUMH, DJIEKTPOHHBIE
ouommoTeku (1.7).

6. ®OHA OULEHOYHbLIX CPEACTB AJid NPOBEAEHUA
ATTECTALUUUN, OBYHAKOLLUUNXCA NO AUCUUNJNUNHE
(MOAVIJIIO)
ITpenycMoTpeHsl ciaenyromue BUbl KOHTPOJIS KaueCTBa OCBOEHUSI KOHKPETHOM
JTUCUUTUTAHBL:
- TEKyUIMH KOHTPOJb yCIIEBAEMOCTHU
- TPOMEXYTOYHAs aTTeCTalHs 00yUYaIOIIUXCs 110 TUCIIUIUTHHE
@DoH/1 OLIEHOUYHBIX CPEJICTB JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
o0yyaromuxcs o JUCUUIUIHE 0()OpMIIEH B IPUIIOKEHUH K paboueil mporpamme
JVCLUIUINHBIL.

TumnoBslie KOHTPOJIBHBIC 3aaHWs UJIW UHBIC MaTCpUAJIbI, H€O6X0,Z[I/IMI>IG JJIs1 OLICHKH 3Ha-

HUW, yMEHUH, HABBIKOB U (WJIM) ONBITA JEATEILHOCTH B IIPOLIECCE TEKYIIETO KOHTPOJIS.

Konmponvnvie padbomor:
KontposneHas padora 1. TepMonnHaMuka 1 KHHETHKA

Bapuanr 1.

1. Ompenemure cranaaptayio AH peakiun: CO(r) + 72 O,(r) = CO4(T)
2. Omnpenemure Bo3mokHOCTE poTekanus peakuun NH,Cl(1) + NaOH(t) = NaCl(t)
+ H20(r) + NH3(r) npu CTaHIapTHBIX yCIOBMAX U IIPU MOBLIIIEHHOR TEMIIEPATYPE.
3. Ompenenuts >HTaNBNUI0 06pazosanus H,O(r) npu 500 oC ucxoxns u3

CTaHJAPTHOM TEILIOTHI oOpazoBanus (-241,60 kJ[»k/M0JIb) M CYMTAask Ta3bl, YYACTBYIOIINE
B PEaKLUU HJICATbHBIMU.

4. Omnpenenure TemrnepaTypHbId KO3 (OUIHUEHT U SHEPTUI0 aKTUBALIUN PEAKIUH,
€CJIM U3BECTHO, 4TO Ipu u3MeHeHuu temrepatypsl ot 20 °C no 45 °C ckopocTh ee
BO3pacTaer B 6 pas.

KoHnTtponbHble Bompockl 1o TeMe «CTpoeHne aToMa. XUMHYECKas CBA3bY
Cmpoenue amoma

1. IlepBrie Teopuu cTpoeHus aroma. PagnoakTMBHOCTb. ATOMHBIE CIIEKTPBI.

2. Crpoenune atoma no bopy. Iloctynarsr bopa. I'naBHOE KBaHTOBOE 4MCIIO U
00BsICHEHHUE creKTpa aToma Boxopoza. Teopus bopa-3ommepdennba.

3. KopnyckynsipHabeie 1 BonHOBBIE cBoMicTBa yacTul. CooTHomeHue ne bpoitis.
[Tpunum HeonpenenenHocTH [ eitzenOepra.

4. Vpasuenue Illpenunrepa. Buawl pemenuit ypasnenus Illpenuurepa B

npocteiimux ciydasx. [lonstiue opOuranu.
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3. MHuoroaromusle atomsl. [Ipunnun Ilaynm, ['yaaa, Kiieukosckoro.

Meroanueckue MaTepUallbl, ONPEACIIAIONINE TIPOLELYPhl OLICHUBAHUA 3HAHUM,
YMEHH, HaBBIKOB U (WUJIM) OMbITA AEATEIbHOCTH

Yemmuuwrit omeem

Ouenka 3HaHMM Tpenonaraet udQepeHMpoBaHHbIN MOAX0 ] K 00yJaromeMycs,
y4eT ero HHIUBUAYaIbHBIX CIOCOOHOCTEH, CTENeHb YCBOCHUS M CHUCTEMATH3AIUU
OCHOBHBIX MOHATUN U KaTeropuil mo aucuuiuimHe. Kpome toro, olieHuBaeTcs HE TOIBKO
ryOMHa 3HAHWI [IOCTABIEHHBIX BOIPOCOB, HO U YMEHHE HCIIOJNb30BaTh B OTBETE
npaktudeckuii Martepuan. OrneHuBaeTcs KyJlbTypa peYH, BJIQJCHHE HABBIKAMH
OpaTOpPCKOro UCKYCCTBA.

Kpumepuu oyenusanus: nocnenoBaTebHOCTb, MOJHOTA, JIOTUYHOCTh U3JIOKEHUS,
aHallM3 Pa3NUYHBIX TOYEK 3pEHUs, CaMOCTOSATENbHOE O000O0IIeHHe MaTepuaia,
WCIIOJIh30BaHNE MPO(PECCHOHATBHBIX TEPMHUHOB, KYJIbTypa PEYH, HABBIKM OPATOPCKOTO
uckycctBa. M3noxenue Mmarepuana 6e3 pakTHUECKUX OIIMOOK.

OueHka «omauynO» CTAaBUTCS B Clydae, KOIJla MaTepual HW3JlaraeTcs
MCYEPIBIBAIONIE, MOCIEI0BATEIbHO, TIPAMOTHO M JIOTUYECKH CTPOHMHO, MPU 3STOM
PACKpBIBAIOTCSI HE TOJIBKO OCHOBHBIC TOHSTHS, HO W AHAJIU3UPYIOTCA TOYKHA 3PCHHS
pa3iauuHbIX aBTOpoB. OOy4YaIOIMIUACS HE 3aTPYIHICTCS C OTBETOM, COOMIOAAET KYIbTYypY
peun.

OueHka «xopouto» CTaBUTCS, €CiIU OOydarolIuiics TBEpAO 3HAET Marepual,
IrPaMOTHO U TIO CYIIECTBY HM3JIaraeT €ro, 3HaeT MPAaKTHYECKyI 0a3y, HO MpH OTBETE HA
BOIIPOC JIOIYCKAET HECYIIECTBEHHbIE MOTPEIIHOCTH.

OueHka «y0081emeopumesbHo» CTaBUTCS, €CIM OOYYarOIIUIICS OCBOMJ TOJBKO
OCHOBHOWM Marepual, HO HE 3HaeT OTIENbHBIX JeTajeHd, JAOIMyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO TMpaBWIbHbIE (OPMYJIUPOBKH, HAPYIIAET IOCIEIOBATEIHLHOCTh B
W3JI0KEHUU MaTepuala, 3aTpyJIHSETCS C OTBETaMH, MOKa3bIBA€T OTCYTCTBUE JOJIKHOMN
CBSI3U MEXY aHAJIM30M, apTYMEHTAIlUeH U BHIBOJAMHU.

OrueHka «HeyoosnemeopumenbHoy» CTaBUTCS, €CIIM 00yUaloIUiics He OTBEYAaeT Ha
MTOCTaBJICHHBIE BOIIPOCHI.

TecrupoBanue
SBnsieTcs OAHUM U3 CPEACTB KOHTPOJIS 3HAHUM 00yYarommxcs o JUCIUILTUHE.
Kpumepuu oyenusanus — npaBUIIbHBIN OTBET Ha BOIIPOC
Ouenka «omauun0» CTaBUTCS B Cllydae, €CJIM IPaBUIbHO BbIOIHEHO 90-100%
3amaanii OTIeHKa «X0pouio» CTaBUTCS, €CIIM MMPABWILHO BbINoHEHO 70-89% 3amanuit

OneHka «yooeremeopumenvHoy CTAaBUTCA B Cllydae, €CJIM NPaBUIbHO BBINOIHEHO 50-
69% 3ananuii
OueHka «HeyodosnemeopumenbHoy CTaBUTCA, €CIIM NPaBUIIBHO BbIIOJIHEHO MeHee 50%
3a1aHUI
KonTpoabnas padora

OneHuBaeTcs HE TOJBKO INTyOWHA 3HAHWN MOCTAaBJIEHHBIX BOIIPOCOB, HO U YMEHHE
U3JI0KHUTH THCHMEHHO.

Kpumepuu oyenusanus: 1mocieaoBaTeNbHOCTh, MOJHOTA, JIOTHYHOCTh H3JI0KEHUS,
aHAJIW3 pPa3IMYHBIX TOYEK 3pEHHs, CaMOCTOsTelIbHOe 0000I1IeHne Marepuana.
N3noxeHne marepuana 6e3 GakTHYECKUX OLIHOOK.

O1eHKa «omauuHO» CTAaBUTCS B CIIydae, KOTIa COOJTIOICHBI BCE KPUTEPHH.

OneHka «xopowio» CTAaBUTCS, €CIIM OOydYalOUIMiCs TBEPAO 3HAeT MaTepHal,
TPaMOTHO ¥ MO CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTHYECKYIo 0a3y, HO JIOIyCKaeT
HECYIIIECTBEHHbIE TOTPEITHOCTH.



OneHka «yodosiemeopumenvbHoy CTaBUTCS, €CIU OOYYaIOUIMICS OCBOHI TOJBKO
OCHOBHOM Martepuaj, HO HE 3HAaeT OTICIbHBIX JCTaJIe, IOMYyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO TMpaBWIbHBIE (DOPMYIHPOBKH, HapyIIaeT MOCIEAOBATEIHHOCTh B
W3JI0OKCHUHM MaTepuaia, 3aTPYIHSETCS ¢ OTBETaMH, MOKAa3bIBA€T OTCYTCTBUE JOJDKHOM
CBSI3U MEXY aHaJIM30M, apryMEHTaluel U BbIBOJAMHU.

OueHka «HeyoognemsopumenbHo» CTaBUTCA, €ClIM O0y4arouuiics He OTBEYaeT Ha
MOCTaBJICHHBIE BOIIPOCHI.

Jtanbl (POPMHUPOBAHUS U OLIEHMBAHUS KOMIIETEHINH

Ne KonTtposmpyembie pa3aesibl (TeMbI) Kol KoMITeTe I HanmeHnoBanue
AUCHHILTAHBI OLICHOYHOI0
n/n (w1n ee yacTm)
CpeACTBa
1 CTtpoeHre aToMa ¥ XHMHUYECKast CBS3b
Knaccudukanus Bemiects,
2 OCHOBaHHas Ha MIPUPOIC [TIK(0)-1, ITK(0)-2 YO,KP, T
NePEHOCUMBIX YaCTHII.
3 DJeMEeHThl XUMUYECKON TTK(0)-1, TTK(0)-2 VO, KP, T
TEPMOIMHAMUKH.
4 Yyenue o pacTBopax [1K(0)-1, [TK(0)-2 YO,KP, T
5 OJIEMEHThl XUMHYECKONH KHHETHKH. [1K(0)-1, [TK(0)-2 YO,KP, T
6 XuMUsl OMOT€HHBIX PJIEMEHTOB [1K(0)-1, TTK(0)-2 YO,KP, T
7 (DI/IBI/IKOU-XI/IMI/ISI HIOBEPXHOCTHBIX TTK(0)-1, TTIK(0)-2 VO, KP, T
SIBIICHHIA.
DU3NKO-XUMUS TUCTIEPCHBIX CUCTEM
8 1 pactBopos BMC [1K(0)-1, TTK(0)-2 YO,KP, T
9 Xumuueckue 1 pU3NKo-XUMUYECKUe TTK(0)-1, TTK(0)-2 VO, KP, T
METOJIbI UCCIICIOBAHMSI

Ilxana u KPUTEPUHU ONCHUBAHUA IIMCbMEHHBIX U TBOPYECCKHUX paﬁoT

baJuibl Kpurepun

['mybokoe ¥ TpoyHOE YCBOEHHE TMpOrpaMMHOro Marepuana. llomHele,
nocleoBaTelbHble, TPaMOTHbIE M JIOTUYECKH U3JaraeMble OTBETHl IPHU
5 BUZOM3MEHEHNHU 3aiaHus. CBOOOIHO CHpaBIseTCs C MOCTABICHHBIMH 3a/la4aMH,
MOKeT  OOOCHOBaTh  MPHUHATHIE  pPELICHHs,  JEMOHCTPUPYET  BiaJleHUE
Pa3sHOCTOPOHHMMHM HaBBIKAMU M ITPHEMaMH BBITIOJIHEHUS IPAKTHUECKUX paloT.

3HaHne IIporpaMMHOIo Marc€puajia, IrpaMOTHOC H3JI0KCHUC, oe3 CYHICCTBCHHBIX
HETOYHOCTEM B OTBETEC Ha BOIIPOC, MPaBUJIIBHOC IPHUMCHCHUC TCOPCTHYCCKUX

4 3HaHUH, BIaJieHHMEe HEOOXOAMMBIMU HABBIKAMHU IPU BBIMOJTHEHUU MPAKTUYECKUX
3a1ad4.
JleMOHCTpHUpYyeT yCBOEHME OCHOBHOIO Marepuala, IPU OTBETE JOIYyCKarOTCSA

3 HETOYHOCTH, MPU OTBETE HEJOCTATOYHO MPABWIbHBIE (DOPMYITUPOBKH, HAPYIICHUE
MIOCJIEA0BATEIBHOCTH B M3JI0KEHUM IPOIPAMMHOIO Marepuala, 3aTpyJHEHUs B
BBITIOJJHEHUH TPAKTHYECKUX 3aJaHUMU.

-1 Cnaboe 3HaHWE TPOTPAMMHOTO MarTepHaia, MPU OTBET€ BO3HUKAIOT OLIMOKH,
3aTpyTHEHUS IPH BHITIOJTHCHUH MMPAKTUICCKUX PaboT.

0 He ObLI0 NOMBITKU BBIMOJIHUTH 33aHHE.

Ikajna u KpuTEepHH OLCHUBAHUSA TECTOBBIX 3aAHUMI
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Ouenka Kputepun

«OTInyHO» 3aganue BeIonHeHo Ha 91 - 100%
«Xopouio» 3ananue BoInosHeHO Ha 81 - 90%
«Y TIOBJIETBOPUTEIBLHO» 3aganue BeImoaHeHo Ha 51 - 80%

«HeynosnerBoputesnbHo» | 3aganue BbinojgHeHo Ha 10 - 50%

7. OcodeHHOCTH peamn3anivi JUCHUIIJIHHBI I MHBAJIUAOB M JIMI ¢ OrpPaHUYCHHBIMHA
BO3MOKHOCTAMH 310POBbA

[Tpu oOydyeHuu nUI] C OTPaAaHUUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI YUHTBIBAIOTCA WX
WHIMBUAYaIbHBIE TcuXodu3nueckue ocobeHHocTH. OOydyeHHe WHBAIUAOB OCYIIECTBIISAETCS
Takke B COOTBETCTBUM C HWHAMBUAYAJIbHOH NporpaMMoil peabWIuTalMM HHBAIWAA (MIPpU
HaJIM4Y1N).

Jna nuy ¢ Hapywenuem cnyxa BO3MOXKHO TMpefocTaBieHHe yueOHOM HMHpopmanuu B
BHU3YyabHOU (popMe (KpaTKUi KOHCTIEKT JICKIIHIA; TeKCTHI 3aJJaHH, HalleYaTaHHbIC YBETUICHHBIM
mpudToM), Ha ayAUTOPHBIX 3aHATUSX JOIYCKAaeTCs TMPUCYTCTBUE AacCHCTEHTa, a TaKxke
CYpIIOTIEPEBOAUYMKOB U  TU(DIOCYPAONEPEBOTUUKOB. TEeKyImMil KOHTPOJb yCIIEBAEMOCTH
OCYIIECTBIISIETCS B MHCbMEHHOH (hopMe: 00ydarouiuiicss MUCbMEHHO OTBEYAaeT Ha BOIPOCHI,
MUCbMEHHO BBINIOJHAET MpakTudeckue 3ananus. [lokmax (pedepar) Takke MOXKET OBITH
MIpeJICTaBJIeH B MUCbMEHHOU popme, P 3TOM TpeOOBaHUs K COIEPKAHUIO OCTAIOTCS TEMHU XK€, a
TpeOOBaHUS K KaUeCTBY M3JIOKEHHS MaTepuasa (MOHITHOCTh, KAUeCTBO PEYH, B3aMMO/ICHCTBHE C
ayIuTOpHel W T. 1) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHUS, MpEAbABISEMbIE K
NUCbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHS TEKCTa M CIMCKA JUTEPaTypbl, TPAMOTHOCTb,
HaJIMYUE WUTIOCTPAIIMOHHBIX MaTepuaioB U T.1.). [IpomexxyTrounas arrectanusi JUisl JIMIL C
HapyIIEHUSIMUA CIIyXa MPOBOAUTCS B NMHUCBMEHHOH (opme, IMpHU ITOM HCIONB3YIOTCS 00Iue
KpuTepun oueHuBaHusA. [Ipum HeoOXoauMoOcTH BpeMsi MOATOTOBKHM K OTBETY MOXET ObITh
YBEJIMUEHO.

Jna nuy ¢ napyuienuem 3peHus NOIyCKaeTCs ayInaibHOE MpeocTaBleHue NHPOpMaIiH,
a TaKXe HCIOJb30BAaHUE HA AayJUTOPHBIX 3aHATUAX  3BYKO3AIMCBIBAIOIIMX YCTPOMCTB
(mukTopoHOB W T.A.). JlomyckaeTcss MPUCYTCTBHE HaA 3aHATHUSAX aCCHUCTEHTa (ITOMOIIHHKA),
OKa3bIBAIOUIETO O0YyYalOMMMCS HEOOXOIUMYIO TEXHHYECKYI0 MOMOIIb. TeKylIHi KOHTpOIb
YCIIEBAEMOCTH OCYIIECTBIIsIETCS B ycTHoM ¢opme. I[lpum mpoBeaeHHH MPOMEXKYTOUHON
aTTeCTallMU JUIA JIUI] C HapyIICHHEM 3pEHHs] TECTUPOBAHHE MOXET OBITh 3aMEHEHO Ha YCTHOE
co0ece0BaHUE TIO BOIIPOCAM.

s auy ¢ oepaHudeHHbIMU 803MONCHOCMAMU 300POBbS, UMEIOWUX HAPYULEHUs ONOPHO-
odgueamenvbHo20 annapama, Ha ayJIUTOPHBIX 3aHATHSAX, a TaKXKe MPU MPOBEACHUU MPOLEAYD
TEKYIEr0 KOHTPOJIS YCIEBAEMOCTH U POMEXYTOYHON aTTeCTallMd MOTYT OBITh IPEAOCTABICHBI
HEOoOXOUMbIe TEXHUYECKHE CpeacTBa (MEepCOHANBHBIM KOMIBIOTEp, HOYTOYK WIM ApYroi
raJpKeT); JOIMyCKAaeTCsl MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOB), OKa3bIBAIOLIETO 00YYarOIIUMCs
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MepeBUraThCs MO ayIAUTOpUH,
MIPOYUTATh 33JaHue, OPOPMUTH OTBET, OOIATHCS C IPENOaBaTEIEeM).

8. IlepevyeHb OCHOBHOM M JONMOJTHHUTEIBHOH YU4eOHOH JTUTEpPATypPhl, HEOOXOAUMOI IS
OCBOCHMS TUCHMILIUHBI

8.1 OcHoBHas JuTepartypa:

1. Xumus : yueOHMK Ui akajemuueckoro Oaxanaspuara / HO. A. Jlebenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. [llanosan ; mox o6mieit penakiueit I'. H. ®aneeBa. — 2-¢
u3n., nepepab. u gom. Mocksa : MzmatensctBo HOpaiit, 2019. 435 c. (Beicuiee
obOpazoBanne). — ISBN 978-5-534-02453-1. Pexwum moctyma : urait.ru/book/himiya-
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432187

2. Huxonsckuii, A. b. O6mas u Heopranuueckass xumus B 2 T. Tom 2 : yueOHUK 115
akagemuueckoro 6akanaspuara / A. b. Hukonbckuii, A. B. CyBopoB. — 6-€ u3j., ucnp. u
non.Mocksa : M3narensctBo Opaiit, 2019. 378 c. (bakanaBp. AkaxeMHuecKuii Kypc).
— ISBN  978-5-534-09096-3. Pexum pmoctyma @ urait.ru/book/obschaya-i-
neorganicheskaya- himiya-v-2-t-tom-2-427130

3. Hukonbekuit, A. b. Xumus : y4eOHUK M MHpaKTUKYyM U1 aKaJeMHYECKOIo
6akanaBpuata / A. b. Hukonsckuii, A. B. CyBopoB. 2-e uzf., nepepad. u gon. Mocksa:
WznarensctBo Opaiit, 2019. 507 c. (bakanaBp. Axagemuyeckuii kypc). ISBN 978-5-
534-03930-6. Pexxum noctyna : urait.ru/book/himiya-432953

4. CysBopos, A. B. O6mas u Heopranndeckast xumus B 2 T. Tom 1 : yueOHuk

s akagemuueckoro OakanaBpuara / A. B. Cysopos, A. b. Hukonsckuil. 6-¢ u3n.,
ucnp. u gon. MockBa: UspatensctBo FOpaiit, 2019. 343 c. (BakanaBp. AkajaeMHYCCKHUi

kypc). — ISBN 978- 5-534-09094-9. Pexum moctyma @ urait.ru/book/obschaya-i-
neorganicheskaya-himiya-v-2- t-tom-1-427129
5. ZaiinieB, O. C. Xumus : y9eOHUK I akageMudeckoro OakamraBpuata / O.

C. 3aitneB. Mocksa : M3garensctBo FOpaiit, 2019. 470 c. (bakanaBp. AkageMU4ecKHii
Kypc). — ISBN 978-5-9916-8073-8. Pexum goctyna : urait.ru/book/himiya-432905

8.2 /lonosiHuTe ILHAS yUeOHas quTEepaTypa

1. I'muaka, H. JI. 3amaum w ympaxkHeHHs Mo oOmed Xumud : y4deOHO-
npaktuyeckoe nmocooue / H. JI. I'munka ; mox pemakiueii B. A. TlonkoBa, A. B. badkosa.
14-e u3n. Mocksa : U3natensctBo FOpaiit, 2019. 236 c. (bakanaBp. AxageMuyeckuii
kypc). ISBN 978- 5-9916-8914-4. Pexum pocryna : urait.ru/book/zadachi-i-
uprazhneniya-po-obschey- himii-431810

2. Pocun, 1. B. O6mas u Heopranuwdeckas xumus B 3 1. T. 1. OOmas xumus :
y4eOHUK IS akajeMudeckoro OakanmaBpuata / M. B. Pocun, JI. JI. Tomuna. Mocksa :
M3narensctBo FOpaiit, 2019. 426 ¢. (bakamaBp. Akagemudeckuii kypc). ISBN 978-5-
9916-3816

10. Pexum goctyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-t-
1- obschaya-himiya-432987

3. 10.Pocun, U. B. O6mas u Heoprannyeckast xumus B 3 T. T. 2. Xumus s-, d- u -
AJIEMEHTOB : YUeOHHK JUTsl akajgeMudeckoro OakanaBpuara / M. B. Pocun, JI. JI. TomuHa.
Mocksa : U3natensctBo FOpaiit, 2019. 492 c. (bakanaBp. Akagemudeckuid kypc). ISBN
978- 5-534-02292-6. Pexum poctyma : urait.ru/book/obschaya-i-neorganicheskaya-
himiya-v-3- t-t-2-himiya-s-d-i-f-elementov-432985

4. 11.Pocun, U. B. O6mas u Heopranumueckas xumust B 3 1. T. 3. Xumus p-
AJIEMEHTOB : Y4eOHHMK JJIs1 akajemudeckoro OakanaBpuata / M. B. Pocun, JI. JI. Tomuna.
Mocksa : U3znarensctBo FOpaiit, 2019. 436 c. (bakanaBp. Axagemuueckuii kype). [ISBN
978-5-534-02294-0. Pexxum moctyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-
t-3-himiya-p- elementov-432986

5. BBICOKOMOJIEKYJISIDHbIE ~ COGAMHEHUsS:  y4eOHMK H  TPAKTUKYM  JJIs
akamemuueckoro OakanaBpuara / M. C. ApxakoB [u ap.] ; moa pemakiued A. b. 3e3una.
Mocksa : U3natensctBo FOpaiit, 2019. 340 c. (bakanaBp. Axagemuyeckuii kypc). ISBN
978- 5-534-01322-1. Pexwum nmoctyma : urait.ru/book/vysokomolekulyarnye-soedineniya-
432874

6. Cxmap, C. . OGmias, HeopraHudeckas 1 OMOHEOpraHuYecKasi XUMus : yadeOHoe
nocobue st akagemuyeckoro OakamaBpuata / C. WU. Cxmsap, B. I'. [lpiok, B. @.
[ynerun. 3-e¢ u3a., nepepad. u gon. Mocksa : UznarenscTBo FOpaiit, 2019. 263 c.
(bakanaBp. Axagemuueckuid kypc). ISBN 978-5-534-08661-4. Pexum poctyma:
urait.ru/book/obschaya-neorganicheskaya-i-bioneorganicheskaya-himiya-426003
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7. bexman, U. H. Heopranuueckas xumusi. PagroakTHUBHbIE 3JI€MEHTHI | y4eOHUK
g OakanaBpuata u maructparypel / M. H. bekman. 2-e u3n., ucnp. u gomn. Mocksa :
WznatenbctBo FOpaiit, 2019. 399 c. (Vausepcutetsl Poccun). ISBN 978-5-534- 00978-1.
Pexxum moctyma: urait.ru/book/neorganicheskaya-himiya-radioaktivnye- elementy-437298

8.3 llepuoauyeckue u3aaHust
1. «Kypnaun oO1ieil 1 HeOpraHMYECKON XUMUN
2. «OKypHasl CTpYKTYpHON XUMHI

9. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
(nagee - cers ""UHTEpHET'"), HEOOXOAMMBIX IVISl OCBOCHHUS THCIHUILIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hay4unas snekrponHas 6ubanoreka, cuctema PUHIL
http://pedsovet.org/-uHTEpHET MECOBET

DNEeKTpOHHO-OMONMMOTeYHasi CUcTeMa u3JaTenbcTBa «JlaHb» - Pexxmm moctyma: http://
e.lanbook.com

AN el e

9.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enunas snexktpoHHas oOpa3oBatenpHas cuctema U-complex
AHTHIUIarHAT
Omneparnmonnas cuctema Windows
KomnelorepHas nmporpamma Juist xumukoB AcidBaselab
Kommerorepnast mporpamma st xumukoB ChemlLab

ol

10. MeToguuyeckue yKa3zaHus IJisl 00y4aOIIMXCS M0 OCBOCHUIO TMCHUIIMHBI (110
BH/aM Y4eOHBIX 3aHATHI)

B cootBerctBum ¢ TpeboBaHusmu DPI'OC BO mpenonaBanue ydeOHOW AUCITUTUTHHBI
«Teopernueckrue OCHOBbI HEOPraHUYECKOW XUMHUHW» OCHOBBIBAETCA HAa HMHHOBALIMOHHBIX
TICUXOJIOTO-TIEIATOTMYECKUX TEXHOJIOTHUSIX, HAMpPAaBJICHHBIX Ha TOBBIMIEHUE 3(PGEKTUBHOCTH W
KauecTBa (POPMHUPOBAHUS MPO(EeCCHOHATLHBIX HABBIKOB oOydaromuxcs. OCHOBHBIME (popmMamu
OoOyYeHHS SIBIIFOTCS: JICKIIMH, JIA0OpAaTOpPHBIC 3aHATHSA, a TAaKXKE CaMOCTOSATENbHas paboTa
y4auierocs.

Jleknusi. JIEKIMKW YHMTAIOT MO HamOoJiee BaKHBIM paszeiamM mporpamMmbl. OHU HOCAT
MPOOJIEMHBIN XapakTep U (GOPMHUPYIOT Y CTYJIEHTOB CHCTEMHOE TPEJCTaBIIeHHE 00 M3ydaeMbIX
pasznenax TpeaMeTa, 00ECIeUMBAIOT YCBOGHHE HWMH OCHOBHBIX MPUHITUIIOB M IOJIOKEHUH
JAHHOW IHUCHUIUIMHBI. KOHCIEKTUpOBaHWE JIEKIMI BENETCS B CHEUHUAIBHO OTBEACHHOW IS
ATOTO TETPAJU, KaXJBIA JIUCT KOTOPOW JOJDKEH MMETh Tosl (4-5 cM) ISl AOTIOTHHUTEIIbHBIX
3anuceil. Heo6xoammo 3anmuchiBaTh TEMY U TUIAH JICKIIUH, PEKOMEHIyeMYIO JINTEpaTypy K TeMe.
3anucu pasziesioB JIEKIMUA JOJDKHBI MMETh 3aroJIOBKH, MOA3aroJIOBKH, KpacHblEe CTpOKH. Jliis
BBIJICJICHUSI Pa3/esioB, BBIBOAOB, ONPEICICHNUM, OCHOBHBIX UAEH MOKHO HCIOJIb30BATh LIBETHHIE
KapaHgamu u (iaomactepbl. HazBaHHbBIC B JIEKIIMM CCBUIKM Ha MEPBOMCTOYHHUKHU HAIO TIOMETHUTH
Ha TIOJIAX, YTOOBI MIPU CaMOCTOATENBHOW paboTe HalWTH M BNHCATh MX. B KOHCIEKTE JTOCIOBHO
3aMKUCBHIBAIOTCS OMPENCICHUS TOHATUH, Kareropuid W 3akoHOB. OcCTallbHOE JOKHO OBIThH
3alMCaHO0 CBOMMH ClioBaMU. KaxaoMy CTyJeHTy HEOOXOJMMO BBIPA0OTaTh W HCIOIH30BAThH
JOTYCTUMBIE COKpAIlleHHsI HauOoJjiee paclpOCTPaHEHHBIX TEPMUHOB M TMOHATHH. B KOHCIEKT
CIEAYeT 3aHOCUTH BCE, YTO MPENOJABATENb NMUIIET HA JOCKE, TAKKE PEKOMEHIYEMbIE CXEMBbI,
TaOMIIBI, TUarpaMMbl U T.1. Tekymias padoTta Haj u3ydyeHueM nHpopManuu mo aMOyIaTopHOMY
BEJICHUIO OOJBHBIX TMPEJCTABISET COOOW TIIaBHBIM BUJ CaMOCTOSTEILHOM pabOTHI CTYJIEHTOB.
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://www.pedagogika-rao.ru/
http://www.knigafond.ru/
http://www.iprbookshop.ru/

Ona BriitoyaeT 00pabOTKy KOHCIIEKTOB JICKIUH IyTeM CUCTeMaTH3allMi MaTepuasa, 3aroIHEeHUs
MPOIMYIIEHHBIX MECT, YTOUHEHHUSI CXEM M BBIJCIICHUS TJIaBHBIX MBICIEH OCHOBHOTO COJIEP)KaHUSA
nexuuu. s 3TOro MCHoJb3yHOTCS HUMEIOIIMecs: y4eOHO-METOAMYECKHEe MaTepualibl U Japyras
pexomMeHoBaHHas JuTepatrypa. C 1enbl0 YIy4llIeHHs YCBOEHHUS Marepuaia Tpedyercs
IIPOCMOTPETH KOHCIEKT Cpa3y MOCIE 3aHATUI, OTMETUTh MaTepHall KOHCIIEKTA JIEKINI, KOTOPBIH
BBI3bIBACT 3aTPyJHEHMs JJi1 MOHUMAaHMs, MOMBITATbCS HANTH OTBETHI HAa 3aTPyJHUTENbHBIC
BOIPOCHI, UCTIOJIb3Ys] PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTesibHass padora. CamoctosTenbHas paboTa SBISETCS OJHUM W3 BHJIOB
yueOHOM  JeATeTBbHOCTH  OOY4YaIOLIMXCS, CIIOCOOCTBYET pPa3BUTHIO  CaMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH U OPraHW30BAHHOCTH, TBOPYECKOTO MOAXO0/a K PEIICHUI0 MpobsieM yueOHOro
U TpoQecCHOoHANBHOTO YpOBHS. BHeayauTopHas caMocTosiTenbHas paboTa BBIMOJIHSAETCS I10
3aJJaHUIO TpernojaaBaress, Ho 0e3 ero HemocpeacTBeHHoro yyactus. [Ipu npeabsBieHun BUIOB
3aJJaHMii Ha BHEAYAUTOPHYIO CaMOCTOSTEIbHYIO paboTy pPEKOMEHIYeTCs HCIOIb30BaTh
nudepeHIPOBaHHbI MOAX0A K YpPOBHIO TMOJATOTOBIEHHOCTH oOydaromerocs. Ilepex
BBITIOJIHEHUEM  BHEAyJAUTOPHOH  CaMOCTOSITEIbHOM  paboOThl  IpernojaBaTeNb  MPOBOAUT
KOHCYJIbTAllMI0 C OMNpeeNieHUeM LN 3a/aHus, €ro COJAEp)KaHHSA, CPOKOB BBINIOJIHEHUS,
OPHEHTUPOBOYHOTO 00BbeMa paboThl, OCHOBHBIX TPeOOBaHUI K pe3ybTaTaM padOThl, KPUTEPHUEB
OLIGHKH, (QOpM KOHTpoOJIs M mepedHst aureparypbl. CoaepixaHHe CaMOCTOSTEIbHOW pabOTHI:
YTEHWE OCHOBHOW M PEKOMEHIYEMOM JONOIHMUTEIbHON JINTEPATYPHI, PEIICHUE CUTYalMOHHBIX
3aJa4, YTO CHOCOOCTBYET DPa3BUTHIO MO3HABATENbHOM AKTHUBHOCTH, TBOPYECKOTO MBIIIJICHUS
CTY/CHTOB, NPUBHBAET HABBIKM CAMOCTOSITEIBHOTO MOUCKa MH(pOpMalMH, a Takxke GopMupyet
CIOCOOHOCTh UM TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHHUIO, CAMOpPEATU3alUUd M TBOPYECKOU
anantanuu. CaMocTosiTeNbHAs paboTa ¢ OCHOBHOM M JIONIOTHUTENBHOM TUTEpaTypoil popmupyet
CHOCOOHOCTh aHAIM3MPOBATh COLMAJIbHBIE MPOOJIEMbl, YMEHHE HCIONb30BaTh Ha MPAKTHKE B
Pa3IUYHbIX BUAAX MPO(HECCHOHATLHON U COIIMATIBHOM e TeTbHOCTH.

JlabopaTopHsble 3ansiTus. JlabopaTopHble 3aHATHS — 3TO OJHA W3 Pa3HOBUIHOCTEH
MPAaKTUYECKOTO 3aHATHS, ABJIIOIIAsACS Y3PPeKTUBHON POpPMOI yUeOHBIX 3aHATUN B OpraHU3alUH
BbIciiero obpasoBanus. [lopsiok mpoBeneHus abopaTopHoro 3aHatus: 1. BBonHas vacte: —
BXOJIHON KOHTPOJIb MOJATOTOBKU CTYJEHTA; — BBOAHBIM MHCTPYKTaXX (3HAKOMCTBO CTYJCHTOB C
CoJiep’)KaHUEM TMpeJcTosAleld padoThl, aHAIW3 HMHCTPYKIIMOHHBIX KapT, TEXHOJIOTHYECKOU
JTOKYMEHTAIMH, TI0Ka3 CIIOCOO0B BHITIOJIHEHUS OTJCNIBHBIX Olepalnii, HAMOMUHAHUE OTJCIBHBIX
MOJIO)KEHUH TI0 TEXHUKE O€30MacHOCTH, NpPEeayNpexJIeHue O BO3MOXKHBIX OIIMOKax). 2.
OcHOBHasl 4acTh: — MPOBEJCHHUE CTYIEHTOM JIaOOpaTOPHOM paboThl; — TEKYIIUH WHCTPYKTAX,
MOBTOPHBIM TOKa3 WJIM pa3bsCHEHUs (B cllydyae HEOOXOJUMOCTH IperojaBaTeiemM
UCIIOJHUTENbCKUX  JIEHCTBUM,  SBIAIOLMXCA  NPEAMETOM  HMHCTPYKTHpOBaHus). 3.
3aKiIrounTeNbHAsl YacTh: — O(POPMIIEHHE OTYETa O BBINOJIHEHUU 3aJaHUsI; — 3aKIIOYUTENbHBIN
MHCTPYKTaX (IIOJIBEJICHUE UTOTOB BHITIOJIHEHUS YUeOHBIX 3a/1a4, pa30op JOMyIIEHHBIX OMNOOK 1
BBISIBJICHHE HMX IPHUYMH, COOOIICHHE pe3yNbTaToB pabOThl KaXJIOro CTYJEHTA, OOBSIBICHUE O
TOM, 4YTO HEOOXOAMMO TMOBTOPUTH K CleAyloleMy 3aHsATHIO). DopMmBl OpraHu3aluu
71a00paTOPHOTO 3aHATHS 3aBUCIT OT YMCJA CTYJIEHTOB, COJEp>KaHUS U o0bemMa MPOrpPaMMHOTO
MaTepHala, yucia jJabopaTopHbIX paldoT, a Takke OT BMECTUMOCTH Y4YeOHBIX MOMEIIEHUH M
Hanu4yusi 000py0BaHUSI.

3ayer. 3aBeplIAOIIMM JTAlOM M3Y4YEHUS JIUCHUIUIMHBL SBISETCA NPOMEKYTOUYHAs
aTTecTalys B BUJAE YCTHOro 3a4era.llpy 5TOM CTyIeHT NOJKEH MOKa3aTh BCE TE 3HAHMS, YMECHUS
U HaBBIKHM, KOTOpBIE OH MPHOOpeN B Mpoliecce TeKylled padoThl M0 M3YYEHHUIO JUCLUUIUIMHBIL.
JIMCIUIIMHA CUMTAETCS OCBOCHHOM CTYAEHTOM, €ClIi OH B IIOJIHOM 00beMe chOopMHpOBAI
YCTaHOBJICHHbIE KOMIIETEHIIMM W CIIOCOOEH BBIMOJHATH YKa3aHHbIE B JaHHOM Mporpamme
OCHOBHbBIE BHJIbI MpPO(pECCHOHATBHON aeaTenbHOCTH. (OcCBOEHHE JUCHUIUIMHBI  JJOJDKHO
MTO3BOJIUTh CTYACHTY OCYIIECTBIIATh KAK AHAJUTUYECKYIO, TaK M HAay4YHO-HCCIEA0BATEIBCKYIO
JeSTeNbHOCTD, YTO MpE/roiaraeT riy0oKkoe 3HaHUE TEOPUU U MPAKTUKH JaHHOTO Kypca.
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11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOIHH, HCIOJb3YEeMbIX IIPH OCYLECTBJICHUMN
o0pa3oBaTe/IbHOIO Npouecca no AMCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOro odecrieyeHusi 1 THGPOPMALMOHHBIX CIIPABOYHBIX cHCTeM (NP

HEO0XO0AUMOCTH)
[Ipu u3yyeHuH cTyI€HTaMU AUCHUIUIMHBI « TeopeTHyecKkie OCHOBbI HEOPTaHUYECKON XUMUI
HCIOJIB3YIOTCS CIIEIYIOIINE TEXHOIOTHHU:

- TEXHOJIOTMHU TpoOJIeMHOro oOyueHus: (IpoOJieMHbIE JEKIMH, MPOBOAUMBIE B (Qopme
JMasora, pereHne yaeOHo-poQecCuoHaNbHbIX 3aa4 Ha JIEKIUAX);

- UHTEPAaKTUBHbIE TEXHOJOTMM (TPOBEJCHHE JIEKUMH JTUAJIOrOB, KOJUIEKTHUBHOE
o0CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHI0O TOW WJIM WHON y4yeOHO-IpodeccHOHaIbHON
3a/1a4un);

- MH()OPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30oBaTeIbHbIE TEXHOJOTHH (MOJIEIUPOBAaHUE
M3y4aeMbIX SIBJICHHM, Mpe3eHTalUsl y4eOHBbIX MaTepHaoB (C MAaKeTOM MPHUKIATHBIX MMPOTPaMM
Microsoft Office Point)) u aneMeHTbI TEXHOIOTHI TPOEKTHOTO O0YUYCHHUS.

12. MarepuanbHO-TeXHUYeCKas 0a3a, HeOOX0AUMAS VISl OCYLIeCTBJIECHUS

o0pa3oBaTe/IbHOIO NMpoLecca Mo JUCHUIINHE

VYuyebHas qucuUIUIMHA oOecredeHa yuyeOHO-MeTOIMYECKON JOKYMEHTAe (KOMIIOHEHT
y4eOHO- METOJIMYECKOro KoMIUiekca o aucuuiuinbe). ObecnedeH noctyn K GoHaaM ydeOHBIX
nocoOuii, OUOIMOTEYHBIM (OHIAAM C MEPHOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. Y4yeOHble 3aHATHS [0 NpeaMeTy MPOBOIATCS B CHEHMATU3UPOBAHHON ayaUTOPUU
(unTepakTuBHas nockatlIK+Bupeonpoekrop). B mpouecce uTeHMs JEKIMM, HMCIIONB3YIOTCA
HarJsiIHbIe TOCOOUSI, KOMIUIEKT CIIaii10B, BUIEO-JIEKIIUH.
Nmeercs u ucnonpdyercs YMK no qucuuminmse « TeopeTnueckre 0CHOBBI HEOPTaHUYECKOU
XUMHHW» Ha 3JIEKTPOHHOM U OyMa)KHOM HOCHTEJNE.
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MUHUNCTEPCTBO HAYKHM U BHICHIEI'O OBPA3OBAHUSA
POCCUICKOU ®EJEPALIUN
d)e;[epaanoe roCcy1apCTBCHHOC 6IO,ZL)KCTHOG O6pa3OBaTCJ'ILHOG
yUpEXJIEHUE BBICIIETO 00Pa30BaHUS
«YEUYEHCKUI FOCYI[APCTBEHHI:IPI YHUBEPCUTET
NMEHU AXMATA ABAYJIXAMUJIOBHUYA KAJIBIPOBA»

BHOJIOI O-XUMNYECKN ®AKYJIbTET
Kadenpa «Xumus»

PABOYA ITIPOI'PAMMA
YYEBHOU U CIUITJIMHBI

«Xumus TBEPAOro rejaa»

Hamnpasnenue noaroToBku Xumust

Ko HanpaBieHusi IOATOTOBKU 04.04.01

[Tpoduns moaAroTOBKH Heoprannueckas xumus
Kpanuukanus BeITyCKHUKA Maructp

dopma 00yueHus OuHas, 04YHO-3a04YHas
Ko auctuuiuinHel b1.0.04

I'po3nsiid, 2023 r.
baiicaarypoBa A.A. Pabouas mporpamMma yueOHOM TUCIMIUIMHBI « XUMHUSI TBEPAOTO Temay /



Coct. / A.A. baiicanrypoBa —  I'possbiii: ®I'BOY BO «YeueHckuil rocyaapCTBEHHBIH
yHuBepcuteT uM. A.A. Kagsiposay», 2023 r.

PabGouast mporpamma y4eOHOW AWCIUIUIMHBI PAacCMOTpPeHa W OJ00peHa Ha 3aceIaHHH
Kadeapel «XUMUS», PEKOMEHJIOBaHA K HCIOJIb30BAHUIO B yueOHOM mporecce (mporokona Nel ot
03.09. 2023 r.), cocraBieHa B coorBercTBUU ¢ TpeboBaHusMu PI'OC BO mno HampaBiieHHIO
noarotoBku  04.04.01 — «Xumus» (ypoBeHb MarucTparyphbl), YTBEP>KICHHOTO MPUKA30M
MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot 13 mrona 2017 r. Ne 655, ¢
yuetoM mpoduisi «Heopranuueckas XUMHA», a Takke pabOYMM y4eOHBIM IIAHOM MO JaHHOMY
HAIPaBJIEHUIO MOJITOTOBKH.

Obaiicanryposa A.A., 2023 r.
©®I'BOY BO «Yeuenckuii rocyqapcTBeHHblil yanBepcuteT uM. A.A. Kaapiposay, 2023 1.
Conepxanue
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10.

1.

12.

Henu 1 3a7aun OCBOCHUS TUCIUTIMHBI

[lepeueHs TIAHUPYEMBIX PE3YIBTATOB OOYUCHHUS M0 TUCIUTUIMHE
(MOJyJTI0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS
00pa3oBaTeNbHOM MPOTPAMMBI

Mecto aucuuniauHsl (Moyins) B ctpyktype OITOIT

ConepxaHue TUCUUIIIUHBI (MOYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM
(pa3nenamM) ¢ yKa3aHHEM OTBEJICHHOTO Ha HUX KOJUYECTBA
aKaJeMHYeCKHUX YacOB U BUIOB yUCOHBIX 3aHATHIMA

[lepeuenp yueOHO-METOANUECKOTO 00eCIeUeHUs ISl CAMOCTOSI TEIbHON
paboThI 00yYaIOLIUXCS MO AUCHUILTHHE (MOIYIIIO)

@DOH/| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS MPOMEKYTOUHOM aTTecTalun
o0yyaromuxcs no AUCUUILITUHE (MOYJIIO)

Oco0eHHOCTH peanu3aluu AUCUUTUIMHBI JJ1 UHBAIUIOB U JIUI] C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsI

[lepeueHb OCHOBHOM U JOMOJIHUTENBHON YUEOHOM INTEPATYPHI,
HE0O0XOIUMOM JIs1 OCBOCHHUS AUCIUITUHBI (MOJTYJIs)

[Tepedyens pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHUKAIIMOHHON CETH
"NHTepHeT", HEOOXOIUMBIX AJISI OCBOCHUS JUCIUILTUHBI (MOTYIs)
MeTtoaudeckue yka3aHus sl 00y4arouxcsi 0 OCBOCHUIO TUCIUILTNHBI
(Momyms)

[lepeuens HHPOPMAITMOHHBIX TEXHOJIOTHHA, UCTIOIB3YEMBIX MPU
OCYIIECTBICHHH 00pa30BaTEILHOTO Mpoliecca MO AUCHUILTHHE (MOYJIIO),
BKJIFOYAs TIEPEUCHb MPOTPAMMHOTO 00eCTICUeHHSI M HH(POPMAITMOHHBIX
CIPABOYHBIX CUCTEM (TIPU HEOOXOJMMOCTH)

Onucanne MaTepuaIbHO-TEXHUIECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIIEHHUs 00pa30BaTEIBLHOTO Mpolecca MO AUCHUILTUHE (MOTYJIIO)

CcTp.

(o)
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1. Hean 1 321241 0CBOEHHS JUCIHHILTHHBI
Ilesiu ocBOEHUS AMCIUATIIMHBI:

- IOJIyYeHHUEe 3HAHUN TI0 TEOPETUIECKIM OCHOBAM XMMUU TBEPJOTO TeNa, MO IKCIEPUMEHTATLHBIM
METOdaM I/IS}"—IGHI/Iﬂ TBep,ZIOFO COCTOSIHHUA,
- OBJIQ/ICHUE HaBBIKAMH PEIICHUS MPAKTHYECKHUX 3a7a4 B JaHHOW 00JacTH HayKH; MMOATOTOBUTH
MarucTpoB K TIOHUMAHUIO MPEBPALICHUIN U B3aUMOJICUCTBUH, MPOUCXOIAIIUX BHYTPU TBEPAOTO
TeJa U MEX]Ty TBEpJbIMU TEIaMHU MPH Pa3INUHBIX BHEITHUX BO3JCHCTBUSIX (TeMIepaTypa,
o0rydeHwne, 1aBleHue U T.1.).

3agaum ocBOeHUS AMCHUILIMHBI:
- AaTb OpCACTAaBJICHUA O CHCI_[I/I(I)I/IKG XUMHHU TBEPAOTO TECJIa, OCHOBHBLIX IMMPUHIUIIAX U
METO/IaX MCCIIEe0BAaHNS TBEPAO(A3HBIX MPOLECCOB U (PU3UKO-XUMHIECKUX CBOWCTB PEaTbHBIX
KpPHUCTAJJIOB,
- OBHAKOMUTDH C COBPEMECHHBLIM COCTOAHHUEM HCOPraHNYCCKOTO MaTCPpHUATIOBCICHUA,
Kiaccupukanueil TBepAaodazHeIX MaTepHaoB, MPOOIeMaMy NOTYUYESHHUS BEIIECTB U
MaTepuajoB ¢ HEOOXOIUMbIM KOMILJIEKCOM CBOICTB;
- COCpelIOTOYUTh BHMMAaHHE MAarucTpOB Ha OCOOCHHOCTSX IMOBEIEHHS CIOXHBIX TI'eTepOTreHHBIX
CHUCTEM, HEOOXOAUMOCTH TIpOBeACHHUsS (YyHAAMEHTAIBHBIX HCCICIOBAHUNA MHOTOCTAIUWHBIX
TBep10(a3HBIX MPOIECCOB.

2. IlepeyeHp NIAHHPYEMBIX Ppe3yJbTATOB OOy4YeHMs MO JHCHUIVIMHE (MOAYJI0),
COOTHECEHHBIX C IUIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTe/JbLHON MPOrpaMMbl

[Iporiecc u3ydeHus: MTUCHMIUIMHBI HampaBiieH Ha (OpMUpPOBAHHME 3JIEMEHTOB CIIEAYIOIIMX
koMrieTeHIni B cootBeTcTBHM ¢ PI'OC o gaHHOMY HanpaBJIEHUIO TOATOTOBKH:

. Kareropus
I'pynna komnereHuui . Kox nammenoBanue
KOMIeTeHI U
O6menpodeccuoHanbHbIC OIIK-1: Criocoben BBITIOJTHSTh
KOMIUICKCHBIE ~ JKCHEPUMEHTAIIbHBIE |
ACUYETHO-TEOPETUYECKHE HCCIEAOBaHUS B
Ob6menpodeccu P Teop A
M30paHHON 007acTH XMMHH MU CMEKHBIX
OHAJIbHBIC
HAyK C MCIOJb30BAaHUEM COBPEMEHHBIX
HABBIKH
npuOOPOB, MPOrPaMMHOTO OOECIICUEeHUsI |
0a3 JTAHHBIX podeCCHOHATLHOTO
HA3HAYCHWSL.
IIK(0)-1: CnocoOeH  HCIOJB30BaTh
3amaun (dyHIaMEHTAIbHBIC 3HAHUS CTPYKTYphI U
[IpodeccuonanbubIe XUMHUYECKOM CBOMCTB HEOPraHMYECKHX BEIIECTB U
HAIpPaBJIEHHOCTH | MAaTEPHAJIOB B peleHnH 3a1a4
XUMHUYECKOI HapaBICHHOCTH.

B pe3yJibTaTe OCBOCHUA AUCIUILIINHBI 06yqafom1/1171051 JOJIKCH:



Kon u

HaMMEHOBaHHE
WHAUKATOpa
KOMIIECTCHIIN U
OIIK-1.2 3HaTh:
Ucnonszyer - TIOCJIeNOBaTeIbHOCTh (ha3000pa3oBaHusl TpH TBEpPAOQPa3HOM
COBPEMEHHOE CHHTE3E;
obopyoBaHue, - IOoHsTHE NePEKTOB B KpHUCTALIaX, Kiaccuukanuo 1eGeKToB;
MIPOrPaMMHOE - 00J1aCTH MPUMEHEHUS;
obecrieyeHue u - YIOPSAOYEHHOCTH CTPOCHUsSI 00BEKTOB; O B3aMMOCBSI3M COCTaBa
npodeccCHOHATBHBIE CTPYKTYpBI, CBOMCTB M PEAKIIMOHHOW CIMOCOOHOCTH XUMHUYECKHX

0a3bl JaHHBIX IS
pelIeHNUs 3371a49 B
n30paHHOM o0nacTu
XUMHH WU CMEKHBIX
HayK

BEIIECTB.
YMmern:

- TPOBOAUTH TBEPAO(aA3HBI CHHTE3 CIOKHOTO OKCHJa (HHMOOATHI,
MOJHOIaThI, BOJIb()paMaThl);

- ompenensTh Haumbojee ONTHMajlbHbIE YCJIOBUA CHHTE3a;
MPOBOANTH OSKCIIEPUMEHTAIBHBIC HCCICIOBAHUS TI0 H3YYCHHIO
(DUBUKO-XMMHYECKUX CBOMCTB MOJYYEHHBIX 00Pa3IioB;

- OCHOBHBIC TOHSTHS W 3aKOHBI XUMHUH, CBOHCTBAa OCHOBHBIX
KJIACCOB XUMHYECKHX OOBEKTOB.

Baaners:

- METOIMKOM MONyYeHHUs BELIECTB C 3aJaHHBIMH CBOICTBaMH;
METOJIaMU aHain3a (PU3NKO-XUMUYECKUX CBONCTB TBEPABIX TEN U

00pabOTKM  JaHHBIX  OKCICPUMEHTA;HABBIKAMH  PEIICHUS
NPAaKTUYECKUX 3aJad XUMHHM TBEpAOro Tela W3 pasJiesoB:
OIMCaHue CUMMETPHHU KPHCTAJUINIECKUX CTPYKTYD,
peHTtrenorpadus,

ne(deKThl B TBEPBIX TelaX, PEaKIMOHHAs CIIOCOOHOCTh TBEPBIX
BEIIECTB.

ITK(0) -1.1

3HaeT 0COOEHHOCTH
CTPYKTYpPBI ¥ CBOWCTB
HEOPraHUYECKUX
BEILIECTB U
MaTepuasos,
COCTaBJISIOLINX
OCHOBY HayKOEMKHUX
obnacteil HApOIHOTO
X0351CTBA

3HaTh:

- TIOCJIEZOBATEeNbHOCTh  (ha3000pazoBaHust NpU  TBEpHO(a3HOM
CHHTE3E;

- TOHATHE Je(PEeKTOB B KpHUCTaIaX, KIACCUPHUKAIMIO Ie(PEKTOB;
00JIacT! IPHUMEHEHUS;

- YHOPSJOYEHHOCTH CTPOCHHsSI OOBEKTOB, O B3aWMOCBSI3U
COCTaBa CTPYKTYpBI, CBOHCTB M pPEAaKIMOHHOH CHOCOOHOCTH
XUMHUYECKHX BELICCTB.

Ymers:

- MPOBOJAUTH TBEPAO(DA3HBIA CHHTE3 CIOKHOTO OKCHIA (HHOOATHI,
MOJIMO1aThI, BOJIb(ppaMartsl);

- ompenensaTb HawOoJee ONTHMAIbHBIE YCIOBHS CHHTE3a;
NPOBOANUTH HKCIIEPUMEHTAIBHBIC HCCIIEIOBAHUS 10 HW3YUYCHUIO
(U3UKO-XUMHYIECKUX CBOWCTB MOJYYCHHBIX 00pa3IOB;

- OCHOBHBIC TOHATUS W 3aKOHBI XHMHUH, CBOIMCTBA OCHOBHBIX
KJIACCOB XUMHUECKUX OOBEKTOB.

Baagers:

- METOJIMKOW TIOTy4eHHs BEIECTB C 3aJaHHBIMU CBOHCTBAMH;

- METO/IaMH aHanu3a (PU3MKO-XMMUYECKUX CBOWCTB TBEPABIX TET U
00pabOTKM TaHHBIX KCIIEPUMEHTA;

- HaBBIKAMHU PELICHUS MPAKTHYECKHX 3a7ad XMMHH TBEPJOTrO Tesa
U3 pa3/ieNioB: ONHCAaHWE CUMMETPUH KPHCTAJUIMYECKUX CTPYKTYD,
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peHtreHorpadus, nedeKkTbl B TBEPABIX TellaX, peaKIUOHHAs
CIIOCOOHOCTh TBEPIbIX BEILIECTB.

3. Mecrto nucuuniauHbl B ctpykrype OINIOII

Huctunmaa «Xumusi tBepaoro tena» (b1.0.04) oTHocuTcs K AMCHMIUIMHAM 0a30BOM
yactu bnoka bl «ductumiunael (Mogynu)» OIIOIT BO no nanpasnenuto moaroroBku 04.04.01
«XUMUA.

JlaHHBIA KypC 3aKJIaAbIBACT 3HAHUS JUIl HAYYHO-HUCCIIEIOBATEIILCKOW NPAKTHUKA U
BBIMIOJIHEHHUSI MAarucTepCKuUx  auccepranuil. JlUCUMIUIMHA  HEMOCPEACTBEHHO  CBsSI3aHa  C
HEOPraHMYeCKOW XuMueH, pru3ndeckoi XuMUeH 1 aHATUTUYECKONH XUMHUECH.

4. Conep:kanue JMCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesaM) ¢ yKa3aHueM
OTBEJICHHOI'0 HA HUX KOJIMYeCTBA AKA/IeMUYeCKUX HJIH ACTPOHOMHYECKHX YaCOB M BH/I0B
YueOHBIX 3aHATHI

4.1 CTpyKTYypa QIUCHUILIAHBI
OO6m1ast TPyA0EMKOCTh AUCHUILINHBI IO TaHHOK (hopMe 00yUeHHs COCTABISIeT 4 3a4eTHBIX
equaMI] (144 akageMUYECKUX YacoB)

TpynoeMKOoCTbh, 4acoOB
®opma paboTsl 00yyaromumxcs/Buasl yaeOHbIX 3aHATHI Cemectp Beero
2 3
- 34 34
KoHTakTHas ayauTopHasi paboTa 00y4yarouuxcs ¢ MpernoiaBaresiem:
Jlextmnm (JI) - 17 17
[IpakTnueckue 3ansatus (113) -
JlaGopaTopHbie padoTsl (JIP) - 17 17
CamocrositenpHast pabota ( CPC) - 56 56
KypcoBoii npoekt (KII), kypcosasi padora (KP)
oxan (/1)
Dcead (D)
Pedepat (P)
CamocTosiTeIbHOE M3YUEHHE Pa3IesioB - 56 56
By MUTOrOBOrO KOHTPOJIS - SK3aMEH 54 54
4.2 Coanepxxanue pas3aejioB IUCHUNINHBI
Ne |HammenoBanue c Dopma
oJiepKaHUE pazzera TEKYIIETO
pasnenanasnena P P KOH}’Il“pO TSI

OO0wee npeacTaBiIeHUE O IpeaMeTe « XUMHUS
TBepAoro Tena». CTpoeHue TBEPABIX TEl.
[Tpumeps! HanbosEe pacpOCTPaHEHHBIX

1 Tpuposa TBepabIx Ten | CTPYKTYP. Mexanusmbl o0pa3oBaHus VO, T, JIP
TBEP/ABIX PACTBOPOB. Y CJIOBUS 00pa30BaHuUs
TBEPABIX pacTBOPOB. Paz0BbIE IEPEXOBI.




[IpenaparuBHBIE
METO/BI IOy YEHUS
TBEPJBIX TEI

TBepaoasHbie peakuuu.
OKCIEpUMEHTAIIBHOE OCYILIECTBICHUE
TBEepAO0(Da3HBIX peakluil.

Kpucraniuszanus pacTBopoB, paciliaBoB,
cTeKoi U renei. TpaHCIIOpTHBIE pEaKLIUK U
peaKuy BHEAPEHUSI U HOHHOTO OOMEHa.
BeIpamyBanue MOHOKPUCTAJLIOB.

YO, T, JIP

JledexTsl u
HECTEXHOMETPUIHOC
Th

Tunsl 7eeKToB B KpHUCTaIax.

COBepIHeHHBIG 1 HCCOBCPIICHHBIC KPUCTAJIJIBI.

AHTUCTPYKTYpHBIE 1e(DEKTHI.

Knacteps! u arperatsl 1e)eKTOB.

Hecrexuomerpus u nedextsr. Obmume

3amMeuaHusd. J{uciokamuu.
MexaHH4eCKHe CBOMCTBA M peaKIIMOHHAs
CIIOCOOHOCTH TBEP/BIX Tell.

YO, T, JIP

MeTtonpl
HUCCIICIOBAHUS
TBEPABIX TN

0O0630p METOIOB HCCeI0BaHuUs U o0nacTei
MIPUMEHEHUS JUTS U3YUCHHSI TBEPIBIX TEIl.
P®A, MUKpPOPEHTT€HOCTIEKTPAIbHBIH,
CKaHUPYIOIasi MUKPOCKOIIHS.
HuddepeHnmanbHO-TEPMUIESCKUH,
TEPMOTPAaBUMETPUYECKUN aHAIIN3
(ATA/TT), munatoMeTpusi.
JusnexkTpuueckas CieKTPOCKOTIHS.

YO, T, JIP

duznueckue
CBOMCTBa
TBEPJBIX TEN

HonHasi NpoBOUMOCTD U TBEP/IbIC
AJIEKTPOIUTHI. DJIEKTPUUECKHUE CBOMCTBA.
MarauTHbl€ ¥ OIITHYECKUE CBOMCTBA.
Ornrtruyeckue CBOMCTBA TBEPABIX TEIL.

YO, T, JIP

OYHASA ®OPMA OBYYEHUA

4.3 Pazaennbl AUCHUILIMHBI, H3y4YaeMble B 3 cemecTpe

Ne KonnyecTBO YacoB
R 0 AynuropHas
pj::1 auMEHOBAHUE Pa3/CiIOB Beero A6oTa CP
el a1 [ m3 [ gp
1 IIpupona TBEpABIX TEIN 17 3 3 11
) [IpenapaTuBHbIE METO/IbI MOTYUYEHUS 17 3 3 1
TBEPJBIX TEI
3 JleheKThl 1 HeCTEXHOMETPHUYHOCTh 17 3 3 11
4 MeTo/1bl uCCeTIOBAHUS TBEPIBIX TEI 19 4 4 11
5 ®u3nyecKre CBOMCTBA TBEPABIX TEI 20 4 4 12
Hroro: 90 17 17 56




4.4 CamocTosiTe/ibHAsA pa0oTa CTYAEHTOB

HanmenoBanue Temsl Bun camocrostensHoOM
o OueHouHoe Kon-Bo Kon
JUCUUTUTUHBI WK BHEAYIUTOPHOUN pabOTHI
CPELCTBO 4acoB | KOMIIETEHUHUHU
pasnena obyuaronuxcs, B T.4. KCP
M3y4YeHUE HAy4YHOU OITK-1
[Ipupona TBEpABIX TEN | TUTEPATYPHI [10 TEME YO, T, JIP 11
[TK(0)-1
[IpenapaTuBHBIE M3yYCHHE HAYYHOH OIIK-1
METO/IbI TIOJTYYEHHUS JINTEPATYPBI 11O TEME YO, T, JIP 11 TK(0)-1
TBEPJBIX TEI
eheKThl 1 U3y4eHHE HAyYHON
Aed JUTEpaTypPHI [0 TEME OIK-1
HECTEXUOMETPUYHO patyp YO, T, JIP 11
[TK(0)-1
CTb
MeTtosl W3y4YEeHHE HAyYHOU
OIIK-1
UCCIIEIOBAHUS JIATEPATYpPBI 10 TEME YO, T, JIP 11 MK (0)-1
TBEPABIX TE
dusznyeckue W3yYECHHUE HAYYHOU
. OIIK-1
CBOMCTBA JIUTEPATYPBI 110 TEME YO, T, JIP 12 MK (0)-1
TBEPJBIX TEI
Bcero uacos 56
4.5 JlabopaTopHble 3aHATHS
Ne No KonunuectBo
HaumeHnoBanue 1a00paTopHOTo 3aHATHS
n/n | pasmena 9acoB
1. 1 Tema 1. TBepnodazHbie peakiium. 3
2. ) Tema 2. DxcriepMMeHTaIbHOE OCYLIECTBIICHUE 3
TBepAO(ha3HBIX pEaKInil.
3. 3 Tema3. Kpucramnuzauus pacTBOPOB, pacIlyiaBoOB, 3
CTEKOJI U I'esen.
4. 4 Tema 4. TpancnopTHbIE peaKIIUU U PEAKIIUU BHEIPEHUSI U 4
HMOHHOTO 0OOMeHa.
5. 5 Tema 5. BoipamyBanue MOHOKPHUCTAJIIOB. 4
Bcero: 17

4.6 IlpakTuyeckue (ceMHUHAPCKHUe) 3aHATHS — HE IPETyCMOTPEHbI Y4EOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He IPeAyCMOTPEHBI YIeOHBIM TIIAHOM




OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa QIUCHUIIIUHBI

O6ma51 TPYAOCMKOCTb OUCHUILIIMHBI 11O JTaHHOM q)opMe O6y‘{€HI/I$I COCTaBIIACT 4 3a4CTHEIX

equaUI] (144 akageMHUYECKUX YacoB)

TpynoeMKOCTbh, 4acoOB
®dopma paboThl oOyJaronuxcs/Buibl yueOHBIX 3aHITHI Cemectp Beero
2 3
- 36 36
KoHnTakTHas ayauTopHasi paboTa 00y4yarouixcs ¢ MpenoiaBaTresiem:
Jlextmnm (J1) - 12 12
[Ipaktnueckue 3ansatus (113) -
JlaboparopHubie paboTs (JIP) - 24 24
CamocrositensHast padbota ( CPC) - 72 72
Kypcosotii poekr (KII), kypcosas pabdora (KP)
okyan (/1)
Dcea (D)
Pedepar (P)
CaMOCTOSTENIbHOE U3YUYEHHUE PA3/IETIOB - 72 72
By HTOrOBOrO KOHTPOJIS - SK3aMEH 36 36
4.3 Pazaesibl JMCHUILIMHBI, H3y4YaeMble B 3 ceMecTpe
KosnyecTBo yacoB
Ne
- HaumenoBanue pasnenos AyautopHas
P 2;21 Bcero abota CP
8 a1 [ o3[ gp
1 [Ipupona TBEpABIX TEN 17 2 4 14
) [IpenapaTuBHBIE METOIBI MTOTYYCHUS 17 ) 4 14
TBEPBIX TEI
3 JedheKTsl 1 HeCTEXHOMETPUIHOCTh 17 4 8 14
4 MeTo/1bl UCCIIeTIOBAHMS TBEP/IBIX TEJ 19 2 4 15
5 ®u3nuecKre CBOMCTBA TBEPABIX TEI 20 2 4 15
Hroro: 90 12 24 72
4.4 CamocrosiTe/ibHAsA pad0Ta CTYJAeHTOB
HaumenoBanue teMbl Bup camocrositenbHOM
. OueHouHoe Kon-Bo Kon
JTUCIUTUTAHBL LT BHEAYIUTOPHOM pabOTHI
CPEJICTBO 9acoB | KOMIIETEHIIUU
paszena obyuatomuxcs, B T.4. KCP
W3y4YEeHUE HAYYHOU OITK-1
[Ipupona TBEpABIX TEN | TUTEPATYPHI [10 TEME YO, T, JIP 14 MK (0)-1




[IpenapartuBHbIE M3y4CHHE HAay4JHOH OIK-1
METO/IbI TTOTYYEHUS JIATEPATYPBI 110 TCME YO, T, JIP 14 TTK(0)-1
TBEPABIX TEI
JlebekTsl 1 M3y4Y€HUE HAy4YHOU OIIK.1
HECTEXHMOMETPUIHO JINTEPATypPhI 110 TEME YO, T, JIP 14 MK (0)-1
CTh
Meronsl U3y4YEHUE HAy4YHOU OIK-1
HCCIICIOBAHUS JIUTEPATYPhI MO TEME YO, T, JIP 15 TK(0)-1
TBEPJBIX TEJ
duznyeckue M3y4YEeHHE HAyYHOU OITK-1
CBOMCTBA JIUTEPATYPBI 110 TEME YO, T, JIP 15 MK (0)-1
TBEPJBIX Te
Bcero yacos 72
4.5 JlabopaTopHble 3aHATHS
Ne Ne KommgectBo
HaumenoBanue 1a00paTopHOTO 3aHATHS
/Il | pasuena 4acoB
1. 1 Tema 1. TBepaodaszubie peaxium. 4
2. ) Tema 2. DKcriepuMEHTaIbHOE OCYLIECTBICHUE 4
TBep10(ha3HBIX PEAKITHH.
3. 3 Tema3. KpI/IC"l;aJIJII/IBaI_[I/ISI pacTBOpPOB, PaCILIaBOB, 3
CTEKOJI U Tejei.
4. 4 Tema 4. TpaHcHOpPTHBIE peaKIIMU U PEAKIIMH BHEJIPEHUS U 4
MOHHOTO OOMEHa.
5. 5 Tema 5. BeipamyBanue MOHOKPHUCTAJIIOB. 4
Bcero: 24

4.6 IlpakTHYecKkHe (CeMUHAPCKHE) 3aHATHS — HE TIPETyCMOTPEHBI Y4eOHBIM TUIAHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He IPEAyCMOTPEHBI YUeOHBIM TITAHOM

5. IlepedyeHb YyueOHO-METOAUYECKOr0 o0eclmedYeHHs] ISl CaAMOCTOSATEJNbHOM
padoThI 00y4aroIMXCs M0 JUCHUILIHHE (MOAYJII0).
Jns  opraHu3anydd  CaMOCTOSITEIbBHOW paboThl OOydarommuxcs B COCTaBe YydeOHO-
METOJIMYECKOT0 KOMIUIEKCA JUCHUIUITMHBI UMEIOTCS Ha0Ophl WHAMBHIYAIbHBIX 33/IaHUN U
TeCTaM IO OTACIbHBIM TEMaM JUCIUIUIMHBL. YUET Pe3yIbTaTOB CaMOCTOSATEILHON paboThI
BEJIETCS B paMKaX PEUTUHIOBOM CHUCTEMbI TUCHHUILTMHBI. Ha camMocTosATenbHy0 TOATOTOBKY
JUCHMIUIMHBI  «XUMHUS TBEPAOro Tellay IpeaycMoTpeHo 72 wdaca. B kadectBe
MPOMEKYTOUHOM OLEHKH YCIIEBAEMOCTH CTYJIEHTOB HCIOJB3YIOTCS YCTHBIE OIPOCHI BO
BpeMs TNPOBEJICHUS MPAKTHYCCKUX 3aHATHH. C IeNbI0 YCIENTHOTO YCBOSHUS Marepuaja
JUCUUIUIUHBl CTYJIEHTaM TMpeajiaracTcsl BBINOJIHEHUE WHIUBUIYAIbHBIX 3amanuil. s
KOHTPOJII YCBOGHHWS JIaHHOW JIUCIUIUIMHBI YYEOHBIM IUIAHOM IIPEAyCMOTPEHA cjaada
sk3amMeHa. Ha sk3ameHe cTyaeHTaM mpejjiaraercs peluTh 3aJady M OTBETHTh Ha JiBa
TEOPETHYECKUX BOMpOCa IO MarepuanaMm ydeOHOH auciuruinHbl. CTyIEeHT CcuuTaeTcs
JIOTTYIICHHBIM K cllade dK3aMeHa MPHU yCIOBUH BBIMOJTHEHUS UM TUIaHA YY€OHBIX 3aHATUN U
BBITIOJIHCHUH BCEX 3a/IaHUI U TECTOB B TEUYCHUE CEMECTPa, B COOTBETCTBUH C PEUTHHTOBOM
cucrtemoit. Ilpu mpoBeneHHH 3K3aMEHa OTBET CUMTAETCS YAOBIECTBOPUTEIILHBIM B CIIydae
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50-60 % mnpaBUIBHBIX OTBETOB Ha TEOPETUYECKHE BONPOCHI M penieHuu 3aaadu. OTBET
CUMTAETCS HE YOBJICTBOPUTEIIBHBIM, €CITM MaTephall YCBOCH CTYJICHTOM MEHEe, YeM Ha
50% wu 3amava He pemieHa. [lns momyueHus Oosiee TIyOOKMX M YCTOMUYMBBIX 3HAHHM
CTYJICHTaM PEKOMEHIYEeTCS H3y4aTh JOTOJHHUTEIBHYIO JIUTEPaTypy, CIHUCOK KOTOPOU
MpUBEJICH B I.8 paboyeil mporpamMmbl MO JUCIUILUIMHE, a TaKXKe IS paclIupeHus 3HaHUN
0 JTUCIMILTAHE W JUIS BBITOJIHEHUS pedepaTa peKOMEHIyeTcs MCIOb30BaTh MHTEpHET-
pecypchl: TIOMCKOBBIE CaiThl, 0a3bl JAHHBIX XUMUYECKUX COCTUHEHHH, JIIEKTPOHHBIC
oubmuotexu (1.7).

6. ®OHO OUEHOYHbLIX CPEACTB AJi1 NPOBEOEHUA
ATTECTALUUN, OBYHAKOLLUUNXCA NO AUCUUNIUHE (MOAYJIO)

HpeHyCMOTpeHBI CIeaAyromue BUAbI KOHTPOJIS Ka4€CTBA OCBOCHUA KOHerTHOﬁ JUCHUITIIIMHBI.

- TEKYILUHA KOHTPOJIb YCIIEBAEMOCTH

- MPOMEXKYTOYHAsI aTTECTANNsI 00yUJAIOIIUXCS MO TUCIUTUTHHE

CDOHI[ OICHOYHBIX CPCACTB IJId MMPOBCIACHUSA HpOMe)KYTO‘IHOI\/'I aTrecranun
00yyJaronuxcs mo IUCHUITHHE 0(OPMIIEH B MIPUIIOKEHNUHU K pabodeil mporpamme
JUCHUITIINHBI.

KOHTpOHLHHe BOIIPOCHI U 3alaHuA JIA HNPOBCACHUA TCKYLICTO KOHTPOJIA U
aTTeCTalMu.

Bormpocs! k 3k3aMeHy:
1. OOmiee mpexacraBieHHEe O TMpeaMeTe «XHUMHUS TBEPAOTO Tena» (0OBEKTHI
M3yUYeHHsI, OCHOBHBIC 33/1a4 XMMHHU TBEPJIOTO TETA).

2. Oo00eHHOCTH CTPOEHUS TBEPABIX TeJl, METOJIOB UX MOJIyUYEHHs U aHAIIU3a.

3. DNEeKTPUYECKUE CBOMCTBA TBEPIBIX TEI.

4. 30HHas TEOPHUs.

5. [Ipupona TBEpBIX TEM.

6. XuMudeckas CBSI3b B TBEPABIX TeJax.

7. Crexuomerpus.

8. 00630p AudpaKIOHHBIX METOI0B UCCIICAOBAHUS TBEPBIX TeJ (PEHTTEHOBCKUE
METO/IBI, BBICOKOTEMIIEpATypHas peHTreHorpadus, peHTreHorpaguieckue
UCCIIEI0BaHUS MOHOKPHCTAIIIIOB, 3JIEKTpOHOrpadusi, HeHTpoHorpadus).

0. Marepuainsl, 06JagaronMe CTPYKTYPOH ¢ INIOTHEHIIIEH YIIaKOBKOMA.

10.  uddepeHunanbHO-TEPMUUYECKUNA aHATU3.

B ocHoBe miporienypsl onpeneneHust ypoBHs ChOPMHPOBAHHOCTH KOMITETEHIIUMA
JEKUT OAITbHO-PEUTUHTOBAS OIIEHKA 3HAHWM, YMEHUH, HABBIKOB (MJIN) OTbITa
JeSITeTbHOCTH CTYICHTOB

3a BBINOJHEHNE UHIUBUAYATHHOTO 33JaHUS BBICTABIISETCS MAKCUMYM
5 6ayioB: 5 6aIOB — MOJIHBIE U IPaBUIIbHBIE OTBETHI HA BCE BOIPOCHI
WHAWBUIYAILHOTO 33JaHMUS;
3-4 Gayma — mpHU OTBETE JIOMYIIEHBI HECKOJbKO 2-3 HECYIIECTBEHHBIC OIMMOKH HIIH
OTBET HeNoJjHbIM, HeTouHbIH. (CyliecTBeHHbIE OIIMOKHM CBSI3aHBI C HEAOCTATKOM
3HAHWI HamOoyiee BaXHOM 4YacTH NPOTPAMMHOTO MaTepualia, HECYIIECTBEHHBIC
OLIMOKM CBSA3aHBI C HEJOCTATOYHO TOYHBIM OTBETOM Ha BOIIPOC);
0 OGammoB — CTYOEHT TOKa3ajl HE3HaHHWE W HEMOHWMAaHWE 3HAYMTEIBHOW YacTh
IPOTrpaMMHOr0 MaTepualia — paboTa BO3BpaIlaeTcs Ha 10pabOTKY.

Bonpocul ona donycka u 3auumot
nabopamopuuix pabom Jlabopamophas

11



paboma sxaroyaem 8 ceos:
- IOMyCK K pabore

- BBIIIOJIHCHHUC pa60TBI, B TOM YHCJIC COCTABJICHUEC OTUCTA

- 3ammTa paboTsl

KoHTpOJILHBIE BOIPOCHI
AMopdHBIE TOTYTTPOBOAHUKHI

Nk W=

HCTCIIJIOBBIMU MCTOdaMU

Hanopasmepnsbie yactuiibl MeTamuioB. X ocoObie cBOMCTBa, MPUMEHECHHE.
Oco0eHHOCTH MEXaHOXUMHUYECKUX MPoIieccoB. X mpakTuueckoe mpuMeHEHHeE.
Peakuuu geruaparaiuu TBEpAbIX Tel. MexaHu3M U KUHETHKA MPOIIECCOB.
XUMHYECKHE TpEeBpaleHus TBepAo(a3HbIX peareHToB, BO30YKIaeMbie

Jranbl GOpMUPOBAHUA U OLICHUBAHUS KOMIIETEHIIHI

Ne Kountposnpyemsie pa3aenbl (TeMbl) HaumenoBanue
n/n JTUCIUILINHBI Kon xomnerennun OLICHOYHOI'0
(WM ee 4acTH)
CpeacTBa
1 CtpyKTypa BOJIbI U PACTBOPOB
3JIEKTPOJIUTOB YMEPEHHBIX [1K(0)-1.1 K,T.P
KOHIIEHTpaIUi.
2 [TonbITKM OmpeIeIeHUsI SHEPTUU
TUAPATAlNU OTACIIbHBIX HOHOB. TTK(0)-1.1 K.T.P
Kunernueckue u sHepreTudeckue
aCIEeKThI I'MIpaTallUu.
3 CTpyKTYypHO-BBIHYX/I€HHBIE ITPOLIECCHI B MK (0)-1.1 K.T.P
KOHILICHTPUPOBAHHBIX PaCTBOPaX.
4 Konuenuus CTpyKTypHO-BBIHY K ACHHBIX TTK(0)-1.1 K.T.P
MIPOLIECCOB.
IIkana u KpUTEPUM OLIEHMBAHUSA MMCbMEHHBIX U TBOPYECKUX padoT
Banibl Kpurtepun
['mybokoe W TpoyHOE yCBOEHHE TMporpaMMHOTO  Marepuana. IlomHble,
MOCJIeIOBAaTEIbHbIE, TIPAaMOTHbIE W  JIOTUYECKHM HW3JIaraéMble  OTBETHl  IPHU
5 BUJOU3MEeHeHUN 3agaHus. CBOOOJHO CcCHpaBisieTcsl ¢ IMOCTaBJICHHBIMHU 3ajjauaMu,
MOXXeT  O00OCHOBaTh  MPHUHITHIE  PELICHHsS,  JEMOHCTPUPYET  BIIaJICHUE
Pa3HOCTOPOHHUMH HABBIKAMH U IPUEMaMH BbITIOJHEHHsI MPAKTUUYECKUX paloT.
3HaHWe NPOrpPaMMHOIO MaTepualia, TPaAaMOTHOE H3JI0KEHHE, 0e3 CYyIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE HAa BOIIPOC, MPABUIILHOE IPUMEHEHUE TEOPETUUECKUX 3HAHUM,
BJIQJICHUE HEOOXOMMBIMU HABBIKAMH MPH BBIMOJTHCHUN MPAKTHYSCKHUX 3aa4.
JleMOHCTpUpyEeT YCBOEGHHE OCHOBHOIO Marepuana, IpU OTBETE JOMYCKarTCA
3 HETOYHOCTH, MPHU OTBETE HEIOCTATOUYHO MPaBWIbHbIE (POPMYIMPOBKH, HApyLICHUE
MOCJIEIOBATEIbHOCTH B M3JI0KEHUHM MPOTPAMMHOIO MaTepualia, 3aTpyAHEHHUS B
BBITIOJIHEHUH MPAKTUYECKUX 3aJaHU.
71 Cnaboe 3HaHHME MPOTPAMMHOIO MaTepuala, MPU OTBET€ BO3HUKAIOT OLIMOKH,
3aTPYIHEHMS IPY BHIMIOJTHCHUN TPAKTHYECKHUX PadoT.
0 He ObLI0 NOMBITKU BBIMOJIHUTH 33JaHUE.
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7. Oco0eHHOCTH peanu3anuM JAUCHMIVIMHBI JJIsi MHBAJHMIOB M JIMIl C OrPAHMYEHHBIMU
BO3MOKHOCTSIMM 310POBbSA

[Ipu oOydeHUH IUI[ C OTrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 37I0POBBSI YUHUTHIBAIOTCS HX
WHIUBUyaNTbHBIC TIcuXodu3nyeckne ocoOeHHOCTH. OOydeHNnEe HHBAIHIOB OCYIIECTBIISIETCS TaKKe
B COOTBETCTBUM C MHIUBUAYaTHHON MPOrpaMMOi peabumuTanuy HHBamuAa (Ipyu HATHYUH).

s nuy ¢ HapyweHuem ciyxa BO3MOXHO TPEAOCTaBlIeHHE ydeOHOM wuH(popManuu B
BU3YyaJIbHOU (opMe (KpaTKUii KOHCTIEKT JIEKIWW; TEeKCThl 3aJaHWii, HarleuaTaHHbIC YBEITUYCHHBIM
mpuTOM), HaA ayAUTOPHBIX 3aHATHUAX JIOMYCKAeTCS NPHUCYTCTBHE AaCCHUCTEHTa, a Takke
CYpAONEPEBOTUUKOB U TU(IOCYpJIONEPEBOMYMKOB.  TeKymUid  KOHTPOIb  yCIEBAEMOCTH
OCYUIECTBIISIETCS B MNUCbMEHHOWH (opme: oOydaromuiics MHUCbMEHHO OTBEYAaeT Ha BOIMPOCHI,
MUCBMEHHO BBITIONHSET TpakThdeckue 3amaHus. Jloxman (pedepar) Takke MOXKET OBITh
MIpEJICTaBJIeH B MUCbMEHHOI (opMe, MpU ITOM TpeOOBaHMS K COJIEPIKAHUIO OCTAIOTCS TEMHU Ke, a
TpeOOBaHUS K KayeCTBY HM3JIOKEHHs MaTepuana (MOHSATHOCTh, KQUeCTBO PEuH, B3aMMOJICHCTBHE C
ayIuTOpHel M T. [A.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIME TpPeOOBAaHUSA, MpPEIbsIBISEMbIE K
MUCBMEHHBIM paboTaMm (KaduecTBO OQOPMIICHHS TEKCTa U CIUCKAa JUTEpaTyphl, TPaMOTHOCTH,
HaJIMYUE WUIIOCTPALMOHHBIX MaTepuanoB M T.4.). llpomexxyTouHass arrecTtanus Ais JHIL C
HApYUICHUSMH CJIyXa TPOBOAMWTCA B TMHCBMEHHOW (opme, MpU 3TOM HCIONIB3YIOTCA OOIIHe
KpuTepuu oreHuBaHusA. [Ipu HeEoOXOoAMMOCTH BpeMs TOJATOTOBKM K OTBETY MOXET OBITh
YBEIIMYEHO.

Jna nuy ¢ napywenuem 3peHus AOITyCKaeTCs ayauaibHOE MpeocTaBieHre nHpopMaluy, a
Tak)Ke UCTIOJIB30BAaHUE HA AYJAUTOPHBIX 3aHIATHIX 3BYKO3AMHUCHIBAIONINX YCTPOUCTB (TUKTOPOHOB U
T.1.). Jlomyckaercsi TpUCYTCTBHME Ha 3aHATHUAX ACCUCTEHTa (TMOMOIIHHUKA), OKa3bIBAIOIIETO
o0ydaromumMcsi HEOOXOJUMYI0 TEXHHUYECKYI0 TMOMOIb. TeKyluil KOHTPOIb YyCIEBAEMOCTH
oCyIecTBisieTcss B ycTHOM (opme. [Ipu mpoBeneHUM MPOMEKYTOUYHOM aTTECTAIlMU JUISl JIAIl C
HApyIICHHEM 3pEHHUs TECTHpPOBAaHHE MOXET OBITh 3aMEHEHO Ha YCTHOE cobOeceoBaHHE 10
BOIIPOCaM.

Jna nuy ¢ 02paHuyeHHbIMU BO3MONCHOCHAMU 300P0Gbs, UMEIOWUX HAPYUEHUs ONOPHO-
OdgueamenvbHo20 annapama, Ha AyAUTOPHBIX 3aHATHSX, a TaKKe NpPU TPOBEIECHUU MPOLEAYp
TEKYIIET0 KOHTPOJS YCIEBAEMOCTU U MPOMEKYTOYHON aTTECTAIMU MOTYT OBITh MPEAOCTaBICHBI
HE0OX0JUMble TEXHUUECKHE CPEJCTBA (ePCOHABHBIN KOMIIBIOTEP, HOYTOYK WU APYTOM rajKer);
JOTYyCKAaeTCsl ~ MPUCYTCTBHE  aCCUCTEHTa  (ACCHUCTEHTOB),  OKa3bIBAIOMIErO0  OOydYaromuMCs
HEOOXOUMYI0 TEXHUYECKYIO IMOMOIIb (3aHATh pabouee MeCTO, NEepeIBUTaThCsS IO ayJIUTOPHH,
MPOYHTATh 33aJIlaHue, OQOPMUTH OTBET, OOIIATHCS C MIPETIOAABATEIIEM).

8. IlepevyeHb OCHOBHOM M JONOJTHHUTEIbHON Y4eOHOM JTUTEPATyPBI, HEOOXOAUMOI IS
OCBOCHMA NUCHUIIJIMHBI

8.1 OcHoBHas uTeparypa:

1.  ApramonoBa O.B. Xumus TBepaoro Tena [DNeKTpOHHBIN pecypc]: yuebHoe
nocobue/ ApramonoBa O.B.— DnekTpoH. TeKCTOBBIE JaHHBIE.— BopoHex:
BopoHexckuil Tocy1apCTBEHHBII apXUTEKTYPHO-CTPOUTENbHBIN yHUBEPCUTET, DbC
ACB, 2015.— 168 ¢.— Pexxum noctymna: http:// www.iprbookshop.ru/55066.html.—
3BC «IPRbooks»

2. Amngapees JI.A. ®usnka u xumust TBepAoro tena. Toueunsle 1eeKThl B HOHHBIX
KpHUcTaiax [DneKTpoHHBIN pecypc]: MmeToanyeckue ykazanus/ Anapees JI.A., HoBukos
A.B., HoBukoBa E.A.— DnekTpoH. TekcToBble JaHHble.— M.: M3aaTensckuit Jlom
MUCuC, 2003.— 82 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/56747 html.—
OBC «IPRbooks»
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8.2 lonostHMTEILHAS JIMTEpPATYypa:

1. Kosanes U.H. ®usnueckne METObI B XUMUM TBEPAOIO TeNa [ DIEKTPOHHBIN
pecypc]: yauedno-metonnyeckoe mocooue/ Kosanes 1.H., benas E.A., Buktopos B.B.
— DIEeKTPOH. TeKCTOBbIE AaHHble.— YensOounck: KOxHo-Y panbckuit
roCy/1apCTBEHHBIN T'yMaHUTApHO- NeJarornyeckuii yuusepcuret, 2017.— 148 c.—
Pexxum noctyna: http://www.iprbookshop.ru/83884.html.— 3bC «IPRbooks»

2. Kamenko A.Il. ®usuka tBepaoro tena. Gusuka sapa. SnepHsle peakuuu
[DNEeKTPOHHBIN pecypc]: METOANYECKNE YKa3aHUS K IPAKTUUYECKUM 3aHATHIM U
JIOMAalTHUM 33/IaHUSM [0 TUCUUIUITMHAM: «B3aumozeiicTBie u3inydeHus ¢ BEECTBOM,
«Teopernueckas (huznkay,

«Duznueckue cpoiictBa TBepabix Tem»/ Kamenko A.I1., Ctpoxorckuii I'.C., [Ilapanos
C.1.— DnexTpoH. TeKcToBble JaHHble.— Jlunenk: Jlnunenkuii rocy 1apcTBeHHbII
texuuueckui yausepcuret, 9bC ACB, 2015.— 20 c.— Pexum nocryna:

http://www.iprbookshop.ru/55674.html.— 3BC «IPRbooks»

3. Koznos B.B. MeToip1 Ka4ueCTBEHHOTO aHAIN3a B TUHAMUKE TBEPIOIO Teja
[DnexTponnsiit pecypc]/ Koznor B.B.— DiekTpoH. TekcToBbIe qaHHBIe.— MOCKBa-
WNxesck: Perynspnas u xaotuueckas nuHamuka, 2000.— 248 c.— Pexum noctyna

9. Ilepeyenn pecypcoB HHGPOPMAIUOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UHTepHeT" (1a1€€ -
ceTh ""UHTepHeT"), HEOOXOAMMBIX /IJISl OCBOEHUS THCHHUILIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snekrponnas 6ubaunoreka, cucremMa PUHII
http://pedsovet.org/-uHTEpHET MIECOBET

DneKTpOHHO-OMOMIMoTeYHass cucTeMa u3lnarenberBa «Jlamby - Pexum gocryma: http://
e.lanbook.com

SR e

9.1 CocTaB mporpaMMHOro odecrneyeHust

1. Enunas anexktpoHHas oOpa3oBaTenbHas cuctema U-complex
AHTHIUTaruaT
Onepannonnas cuctema Windows
Kommprorepnas nporpamma st xumukoB AcidBaselab
Komnrerorepnast nporpamma uist xumukoB Chemlab

i

10. MeToauueckue ykazaHus JJsl 00y4YaKOIIUXCH 10 OCBOCHMIO TUCHMILIMHBI (110
BH/IaM Y4eOHBbIX 3aHATHI)

B cootBerctBumn ¢ TpeboBanusimu PI'OC BO mnpenopaBanue ydeOHON JUCHUIUIMHBI
«XUMHUsT TBEPAOTO TeEJa» OCHOBBIBACTCS HA WHHOBAIMOHHBIX TICHXOJIOTO-TIEIarOTHYECKUX
TEXHOJOTHSX, HANpPaBIEHHBIX Ha TMOBBINICHUE 3(PPEKTUBHOCTH U KadecTBa (HopMHUpOBaHUS
MpOo)eCCHOHANIBHBIX HaBBIKOB oOOywaromuxcsi. OCHOBHbIMH (opMaMu OOy4YEHHS SIBIISFOTCS:
JIEKIUH, JTa0OpaTOPHBIC 3aHATHUS, a TAK)KE CAMOCTOsITeNIbHAS PaboTa ydamerocs.

Jleknusi. Jleknuy 4YWTarOT MO HamOoJiee BaXKHBIM pasnuenaM mnporpamMmmbl. OHH HOCST
MPOOJIEMHBIN XapakTep U (POPMUPYIOT Y CTYACHTOB CHCTEMHOE MPEICTABICHHE 00 HM3y4aeMbIX
pasnenax mpeaMera, 00ecreyuBalT YCBOCHUE UMW OCHOBHBIX MPHUHITUIIOB M TIOJOKCHHUH JaHHOM
JucuuIuuHbl. KOHCIIeKTHpOBaHKe KUK BEJETCS B CIIEUAIBLHO OTBEIECHHOM ISl 3TOTO TETPaH,
KKJIBIH JTUCT KOTOPOH JOJDKEH UMETh TOJIs (4-5 CM) JJIA TOMOJIHUTEIbHBIX 3anuceid. HeoOxommumo
3aMKUChIBaTh TEMY U TUIAH JICKUUN, PEKOMEHIYEMYIO JINTEPATypy K TeMe. 3alucu pa3ielioB JICKIUU
JIOJDKHBI UIMETh 3aroJIOBKH, MOA3arojIOBKH, KpacHbIe CTPOKH. [[i1sl BeIIETICHUST pa3/iesioB, BEIBOJIOB,
OTIpe/IcIieHUH, OCHOBHBIX HJCH MOXXHO WCIIOIb30BaTh IBETHBIC KapaHAamud H (hiromacTepsl.
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HaspanHble B JNEKIMU CCHUIKM HA TMEPBOMCTOYHUKH HAJO0 TMOMETUTh HAa TMOJSIX, YTOOBI IMPHU
CaMOCTOATENIbHONM paboTe HAWTH M BIUCATh HMX. B KOHCHEKTE JIOCIOBHO 3aIllMCHIBAIOTCS
OTIpe/eTICHUs] TOHSTUIM, KaTeropuil W 3akoHOB. OcCTalbHOE IOMKHO OBITH 3alHCAHO CBOUMH
cinoBamu. KaxaoMy cTyieHTy He0OX0IMMO BRIpaObOTATh M UCIIOJIH30BATh JOITYCTUMBIE COKPAIIICHUSI
Haubosee pachpoCTpaHEHHBIX TEPMUHOB M TMOHSATHH. B KOHCHIEKT cleayeT 3aHOCHTH BCE, YTO
IpenoAaBaTeNb MUIIET Ha JOCKE, TaKKe PEKOMEHAYyeMbIe CXEMbl, TaOJHIbl, JUarpaMmbl U T.1.
Texymas pabota Hanx wusydeHueM wuHpopmammuu 10 amOyIaTOPHOMY BEIEHUIO OOIBHBIX
MpeJICTaBIsieT CcOOOM TJaBHBIM BHJ CaMOCTOSITENbHOM paboThl cTyneHToB. OHa BKIIIOYAET
00pabOTKy KOHCIIEKTOB JICKIHI MyTeM CHUCTEMaTH3aIllMi MaTepHuala, 3aloHEHUS MPOMYIEHHBIX
MECT, YTOUYHEHHS CXEM U BbIAENICHUS TJIaBHBIX MBICIIEH OCHOBHOTO cofepxaHus JieKiuu. 11 aToro
UCTIONB3YIOTCS HMMEIOIIUEcs Y4eOHO-METOAMYECKHe MaTephallbl W JIpyras pPeKOMEHIIOBaHHAas
autepaTtypa. C 1enplo yiIydllleH!s] YCBOEHUSI MaTepuasa TpeOyeTcs MPOCMOTPETh KOHCIEKT cpasy
MOCJI€ 3aHATHM, OTMETUTh MAaTepual KOHCIEKTa JIEKIHMM, KOTOPHIA BBI3BIBACT 3aTPyAHEHUS IS
MOHUMAHUsS, TIOMBITATBCS HAWUTH OTBETHl HA  3aTPYAHUTEIBHBIE BOIMPOCHI,  HCIOIB3YS
PEKOMEHIYEMYIO JIUTEPATYPY.

CamocrosiTesibHasi padora. CaMocTosITeNIbHAsT paboTa SIBISETCS OJHUM U3 BHIIOB YUEOHOM
JeSITeIBbHOCTH 00yYaroIUXCs, CIOCOOCTBYET Pa3BUTHIO CaMOCTOSATENBHOCTH, OTBETCTBEHHOCTH U
OpPraHW30BaHHOCTH, TBOPUYECKOTO MOX0Ja K PEUICHUI0 MpoleM yuyeOHOro u mpodecCHOHaTBEHOTO
ypoBHs. BHeaynuTopHasi caMocTosiTeNlbHAsE paboTa BBIMOIHAETCS MO 33JaHUI0 TPENoIaBaTesi, HO
0e3 ero HemocpencTBeHHOro ydactus. [Ipu mpenbsBieHHMM BHUIOB 3a/laHUNl HAa BHEAYJIUTOPHYIO
CaMOCTOSITENIFHYIO paboTy PEKOMEHAYETCS HCIONb30BaTh IU(PGEPEHIIMPOBAHHBIN MOAX0A K
YPOBHIO  TOATOTOBIEHHOCTH  oOywaromierocs. llepeq — BbIMoJaHEHMEM — BHeayJUTOPHOM
CaMOCTOSITENTLHOW paboOThl MPEnojaBaTeNib MPOBOIUT KOHCYJIBTAIMIO C OMpPENeICHUEeM IeTu
3aJjaHusl, €ro COoAEpKaHMsI, CPOKOB BBIIIOJIHEHUS, OPUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX
TpeOOBaHUil K pe3ynbTaTaM paboThl, KPUTEPUEB OLICHKH, (HOPM KOHTPOJIA U MEPEUHS JTUTEPATYPHI.
Conep:xaHue CaMOCTOSITEIbHOM paOOThI: YTEHHWE OCHOBHOM M PEKOMEHAYeMOW OMOIHUTEIbHON
JTUTEpaTyphl, pEIICHHe CHUTYAI[MOHHBIX 3aJay, YTO CIIOCOOCTBYET pAa3BUTHIO IO3HABATEIHHOMN
aKTUBHOCTH, TBOPYECKOTO MBINIJICHUSI CTYJECHTOB, IPUBUBACT HABBIKM CaAMOCTOSATEIHLHOTO TOMCKA
uHpopMaIluu, a Takke (OPMHUPYET CIOCOOHOCTh W TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHMIO,
camMopealM3allud M TBopueckod amantauuu. CamocrositenbHas paboTa C OCHOBHOM U
JIOTIOTHUTEBHON TUTEepaTypoit (hOpMUPYET CIIOCOOHOCTh aHATH3UPOBATH COLUATBHBIE TMPOOIEMBI,
YMEHHE HCII0JIb30BaTh HAa MPAKTUKE B Pa3IMYHBIX BUAAX MNPOPECCHOHATBHON M COIHUAIBbHOMN
JIESATEIIBHOCTH.

JlabopaTropHsbie 3aHsiTusi. JlabopaTopHble 3aHATHS — 3TO OJHA W3 PA3HOBUIHOCTEH
MPAKTHYECKOTO 3aHATHS, SBISFOIIasics 3(pGekTuBHONH (OpMOIl yUeOHBIX 3aHSATHI B OpraHU3aIlluu
BbIciero oOpaszoBanus. [lopsimoxk mpoBenenust jnaboparopHoro 3aHsTus: 1. BBoaHas uacTe: —
BXOJIHOM KOHTpPOJb TMOATOTOBKH CTYJEHTA; — BBOJHBIA MHCTPYKTaX (3HAKOMCTBO CTYACHTOB C
COJIEp’)KaHUEM TMpelcToseld paboThl, aHadM3 WHCTPYKLUHMOHHBIX KapT, TEXHOJOTUYECKOM
JIOKYMEHTAI[MH, TI0Ka3 CIIOCOOOB BBHITIOJHEHHUS OTJENIBHBIX OIEpaluid, HallOMHUHAHUE OTAEIbHBIX
MOJIO’KEHUH MO0 TeXHUKE 0€30MacHOCTH, MPEAYIpPEKIeHHE O BO3MOXKHBIX olIMOkax). 2. OcHOBHas
4acTh: — MPOBEACHHUE CTYACHTOM JabOpaToOpHOl paboThl; — TEKYIIHH WHCTPYKTaXX, MOBTOPHBII
MOKa3 WU pa3bsCHEHUs (B cilydae HEOOXOAMMOCTH IMpernoaBaTesieM UCIOJIHUTENbCKUX IeHCTBUH,
SBIISIOIINXCS TIPEAMETOM HHCTPYKTUPOBaHUs). 3. 3aKIIOUUTENbHAS YaCTh: — O()OPMIICHHE OTYETa O
BBITIOJIHCHUH 3a/IaHMsI; — 3aKIIOYUTEIbHBIH HMHCTPYKTaX (IMOJBEIEHWE WTOTOB BBIMOJTHEHUS
y4eOHBIX 3a/1a4, pa300p AOMYIIEHHBIX OMMOOK U BBISBICHUE WX MPUUYUH, COOOIIEHUE PE3yIbTATOB
paboThl KaXXJIOTO CTY/AEHTa, OOBSBICHHE O TOM, YTO HEOOXOAMMO MOBTOPHUTH K CIIEAYIOIIEMY
3aHATHI0). DOpMBI OpraHu3anuy J1a0OpaTOPHOTO 3aHATHUS 3aBHUCIT OT 4YHCIA CTYACHTOB,
colepkaHusl M 00beMa MPOTPAMMHOIO MaTepHuayia, 4uciia JTabopaTopHBIX padOT, a TaKkke OT
BMECTUMOCTHU yUEOHBIX MOMEIICHUN U HATNYHSI 000PYIOBaHHUSL.

11. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEeMBbIX IIPH OCYIIECTBJICHHHU
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00pa30BaTe/IbHOIO NMpouecca no JMCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb NPOrpaMMHOI0

o0ecrnieyeHNs] M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)
ITpu u3yyeHnn cTyi€HTaMu AUCHUIUIMHBI «XHUMHUSI TBEPAOIO TENIAa» UCIONb3YHOTCS CIEAYIOINE
TEXHOJIOTHH:

- TEXHOJIOTHMH TMpoOsieMHOro oOyueHHs (ImpoOJjeMHbIe JEeKIMH, MpPOBOJAMMBIE B (opme
Jiasora, pemeHrue yaeOHo-po(ecCHOHaIbHbIX 3a/1a4 Ha JIEKIUX);

- UIHTEPAaKTUBHBIE TEXHOJIOTUHU (IIPOBE/ICHHUE JIEKIIUI TUAOTOB, KOJUIEKTUBHOE 00CYXICHHE
Pa3IMYHBIX MOJIXOJ0B K PEUICHUIO TOM WX HHOU yueOHO-ITpodeccnoHanbHOM 3a1a4un);

- MH()OPMAIIMOHHO-KOMMYHHUKATUBHbIE 00pa30BaTeNbHbIC TEXHOJOTUH (MOJETUPOBaHUE
M3y4aeMbIX SIBJICHUHM, Npe3eHTalus y4eOHBIX MaTepuanoB (C MAaKeTOM MPUKIAAHBIX MPOrpamMmm
Microsoft Office Point)) 1 371eMEeHTHI TEXHOJIOTHI MPOEKTHOTO OOYYEHHUS.

12. MaTrepuanbHO-TeXHUYecKas 0a3a, HEOOXOAUMAS VIS OCYLIECTBJICHUS
o0pa3oBaTe/IbHOIO NpoLecca Mo JAUCHUIINHE
VYuyebHas AuMCHUIUIMHA o0ecredeHa y4eOHO-METOANYECKON JOKyMeHTalue (KOMIOHEHT
y4eOHO- METOAMYECKOT0 KOMIUIeKca mo auciumiiuHe). ObecriedeH A0CTyn K (QoHIaM ydeOHBIX
nocoOuii, OMO6IMOTEUHBIM (POHIAM C MEPHUOAMYECKUMH M3IaHUSIMH 110 COOTBETCTBYIOUIMM TEMaM.
VY4eOHble 3aHATHS 1O TMPEAMETY MPOBOAATCS B CHEIHATU3UPOBAHHON —ayAUTOPUU
(unTepaktuBHas jgocka+tlIK+BungeonpoekTop). B mpoiecce uTeHHMs JIeKUUi, HCIOIB3YIOTCS
HarJsAHbIe TOCOOUSI, KOMIUIEKT CJIaiiI0B, BUICO-JICKIIUH.
Nmeercs u ucnonsdyercs YMK no aqucuuninuse «BogHbie pacTBOPHI 2JIEKTPOIUTOB» Ha
AJIIEKTPOHHOM U OyMa)KHOM HOCHUTEIIE.
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MHHUCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
qJeI[epaJ'IBHOC rocy1apCTBCHHOC 6IO,Z[>KCTHOG o6pasoBaTeJleoe
y4pexkIeHHE BBICILIET0 00pa30BaHUs
«YEYEHCKHNU T'OCYJAPCTBEHHbBIN YHUBEPCUTET
UMEHU AXMATA ABJIYJIXAMUWJIOBUY KAJIBIPOBA»

BHOJIOI' O-XUMUYECKUI ®AKYIIBTET
Kadenpa «Xumus»

PABOYASI IPOTPAMMA
YYEBHOI JUCLHUILINHBI

«Xumus (l)yHKIII/IOHaJIbeIX HEOPraHu4e€CKUX MaTepuaaoB»

Hanpanenue noaroToBku (CrenuanbHOCTH) Xumus

Kon nanpaBneHus: moAroToBKU 04.04.01
(cienabHOCTH)

[Tpodwiib TOATOTOBKH Xumus
KBanudukanuus BbITyCKHUKA Marwuctp

®dopma 00yueHust Ounast/O4Ho-3209Has
Ko qucrummmHb! b1.0.05

I'posnsrii, 2023 1.




BaiicanrypoBa A.A. Pabouas mnporpamMma JUCHMIUIMHBI «XHUMHS (YHKIHMOHATBHBIX
HEOpraHWYEeCKUX MmatepuaioB» /cocT. A.A. baiicanrypoa — I'posssni: ®I'BOY BO
«YeueHcknil rocyiapcTBeHHbIN yHUBepcuTeT uM. A.A. KageipoBa», 2023 1.

PaGouass mporpamma paccMoTpeHa W 0JI00peHa Ha 3acenaHud Kadenpsl «XuMUs»,
PEKOMEHI0BaHa K UCIOJIb30BaHUIO B yueOHOM mporiecce (mporokon Nel ot 03 centsops 2023
r.), coctaBiieHa B cooTBeTCTBUU ¢ TpeboBaHusmu PI'OC BO mo HampaBlIeHHIO MOIATOTOBKH
04.04.01 - Xwumus (ypoBEeHb MarucTparypa), YTBEP)KIEHHOIO IpUKa30M MUHHUCTEPCTBA
oOpazoBanusi U Hayku Poccuiickoit @eaepammu ot 17 utons 2017 r. N 671, a taxke paboynm
y4eOHBIM TUTAHOM IO JAHHOMY HalpaBJIEHUIO TOATOTOBKH.

Obaiicanryposa A.A., 2023 r.
©®I'BOY BO «Yeuenckuit rocyrapcTBeHHblil yHuBepcuteT uM. A.A. KaapipoBay, 2023 1.


https://base.garant.ru/71735936/

10.

11.

12.

Conep:xanue

CTp.
Llenu v 3a1a4M OCBOSHUS JUCITUTIIUHBI 4
[lepedeHp TUIAHUPYEMBIX PE3YJIbTATOB O0YUYSHHS MO JUCIUTUINHE
(MOZyJI10), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3YyJIbTaTaAMH OCBOCHHUS
00pa3zoBaTeIbHON MPOTPAMMBI 4
MecTto aucuurianssl (Moayiisi) B ctpykrype OITOIT 5
Copnep:xaHue JUCHMILIUHBI (MOyJIs), CTPYKTYPHUPOBAHHOE 10 TEMaM
(pa3nenaM) ¢ yKa3aHHEM OTBEJICHHOTO Ha HUX KOJIMYECTBa
aKaJeMHUYECKHUX YacOB U BUI0B yUEOHBIX 3aHATHH 6
[TepedyeHp yueOHO-METOAMUECKOTO 00ECIEUeHHS [l CAMOCTOSATEIbHON
paboThI OOYYAFOIITMXCS IO JUCITUTUIMHE (MOIYJIIO) 10
@DoH/1 OLIEHOYHBIX CPEJCTB JUISl IPOBEACHUS IIPOMEXKYTOUHON aTTeCTalluu
00yJaronuXcst IO JUCITUTUTMHE (MOTYJITIO) 11

OcoOeHHOCTH peanu3aliy JUCIUTIINHBI 171 HHBATU/IOB H JIHII C
OrPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS 13
ITepeueHb OCHOBHOM M JIOTIONHATENBHOH yUeOHOI THTEpaTyphl,

HEOOXOAMMOM IS OCBOCHHMSI TUCIIMIUIAHBI (MOJTYJIST ) 14
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"UHTepHeT", HEOOXOIUMBIX 11 OCBOCHHMSI TUCIIMILIAHBI (MOJTYJISI ) 14
MeTtoaudeckre yka3aHus sl 00Y4arouXcsi 0 OCBOCHUIO TUCIUTLIAHBI

(Motyst) 15
[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIONB3YEMBIX TPU

OCYIIECTBICHUH 00pa30BaTEIbHOTO MpoIecca Mo AUCUUTUIHHE (MOIYIIIO),

BKIIIOYAsi IEPEYCHb MPOTPAMMHOT0 00ecriedeHrs U HHPOPMAITMOHHBIX

CIPaBOYHBIX CUCTEM (TIPH HEOOXOIMMOCTH) 16
Onucanne MaTepUaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM st

OCYIIECTBICHHS 00pa30BaTEIHHOIO MpoIlecca MO AUCIUTUIHHE (MOIYIIIO) 16



1. Ileau u 3aga4Yu OCBOCHUS IUCIIUILINHbBI
Henw:
- O3HAaKOMJICHHE CTYJEHTOB C COBPEMEHHBIMHU MOAXOJaMHU U WHHOBAIIMOHHBIMH HJCSMHU B
obnacti co3faHusl (PYHKIIMOHAIBHBIX HEOPraHUYECKMX MAaTEPHAOB, COCTABJISIONIUX OCHOBY
COBPEMEHHOM YHEPTETHKH, YIEKTPOHUKH, (DOTOHUKH, CEHCOPUKHU U APYTUX BAXKHBIX HAYKOEMKHUX
oOJacTeit HapOJHOTO XO35HCTBA
3aoauu:
- 00€CIIeYUTh IMOTHOE YCBOCHUE TEOPETUICCKUX OCHOB HCCIICIOBAHMS HEOPTaHUICCKIX
BEIIECTB M (PYHKIIMOHAILHBIX MaTepUAIOB, BHYTPEHHEH JIOTUKE XUMHUYECKON HAYKH U
TEHCHIIUAX PA3BUTHS HEOPTaHUICCKOW XUMHH U MaTePUATIOBEICHUS.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JMCIUIJINHE, COOTHECEHHBIX ¢
IUVIAHUPYEMbIMU Pe3yJibTATAMHU 0CBOeHHs 00pa30BaTeIbHOM NPOrpaMMBbl.

[Ipouiecc  m3yueHuss AUCHUIUIMHBI «XUMHS ~ (YHKIHOHAIBHBIX  HEOPTaHUYECKUX
MaTepuajoB»» HampaBlieH Ha (OPMHUPOBAHHWE DJJIEMEHTOB CICIYIONIMX KOMIICTECHIIUI B
cootBeTrcTBUM ¢ PI'OC no jaHHOMY HaNpaBIEHUIO MOATOTOBKH:

I'pynna xomnereHuuit Kareropus . Kon nHaumenoBanue
KOMIIeTeHI Uit
OIIK-1: CniocoOeH BBITIONHSATH
KOMILIEKCHBIE SKCIIEPUMEHTAJIbHBIE U
pacueTHO-TEOPETUUECKHE UCCIIEI0OBAaHUS B
Obwenpodeccuonanbubie Yuér CbaKT(ipOB M30paHHOM 00IaCTH XUMHUU UITH CMEKHBIX
(OTK) Bléelénﬁn HayK C UCII0JIb30BAHUEM COBPEMEHHBIX
pedt puOOPOB, MPOrPaMMHOI0 OOECTIEUEHUS U
6a3 JaHHBIX TPO(ECCHOHATBHOTO
Ha3HAYCHMS.
CnenuaibHbIe
3HaHUSA U YMECHHUS, IIK-1: CiocobeH ucnoib30BaTh
TpodeccHonabHbIe HEOOXOIUMBIE /TS Q)YHHilMeHTaJIBHHe 3HAHUS CTPYKTYPHI U
(TK) 3¢ hHeKTUBHOTO CBOHCTB HEOPraHMYECKHX BEMECTB H
pelIeHus 3a1a4 B MaTEepUajoB B PEIICHUHU 33]1a4 XUMUYECKON
MIPOU3BOACTBEHHOMN HaIlpaBJIEHHOCTH
JESITEIbHOCTH

B pe3ynbrare 0cBOSHUS AUCIUIIIMHBI 00yYaIONTHICS TOJDKEH:

HanmeHnoBanmne HHAWKaTOopa
KOMIICTCHIIMH

OIIK-1.2: Hcnons3yer | 3HaTh:

COBpPEMEHHOE 000py J/IOBaHUE, | - OCHOBHBIE €CTECTBEHHOHAYUYHbIE TUCIUIUINHBI B paMKax
nporpaMMHoe  oOecrieyeHHe U | 00pa3oBaTeIbHOMN MPOrpaMMBbl;

npodeccuoHanbHbIe 0a3pl | - W3y4YeHHE JUCIMIUIMH JaHHOTO MOMIYJSl OIUpPAeTCs,
JAHHBIX JUIS peIIeHUs 3aJad B | IJaBHBIM 00pa3oM, Ha TEOPETUYECKUX 3HAHUSAX B 00JIACTH
n30paHHON 00JacTM XHMMHUHM WM | HEOPraHUYECKOW XUMUM, KPUCTAIIIOXUMUH, KOJIJIOUTHON U
CMEKHBIX HayK; ¢usnueckoil xumuu, oOuiel (U3MKH, MaTeMaTHYECKOro
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TaK)Ke pe3yJIbTaThl PACYETOB aHallM3a, a TaKkXKe Ha MPAKTUYECKUX HABBIKAX B OOJACTH
CBOICTB BEIIIECTB U MATEPHUAJIOB HEOPraHWYEeCKON XHUMUHU.

IIK(0)-1.1: 3HaeT 0COOCHHOCTH | YMETh:

CTPYKTYPBI u CBOMCTB | - M0 OpMyJIe BEIIECTBA CYIUTh HE TOJIBKO O COCTaBe, HO U
HEOPraHWYECKMX  BEIIECTB M | O CTPYKType, CBOICTBaX M pPEaKIHMOHHOH CHOCOOHOCTH
MaTepuaioB, COCTaBJISIFOIIUX | BELIECTBA;

OCHOBY  HAayKOEMKHX oOOiacTeil | - HOIydaTh NPaBHIbHYI0 HHGOPMAIMIO O XUMHUYECKOM
HApOJHOTO XO3sHCTBA MIPOLIECCE U €ro MapaMeTpax U3 ypaBHEHUS PEaKIuy;
IIK(0)-1.2: Brnageer | - ONHCHIBAaTh, OOBACHATH, MPEACKA3bIBATh XUMUYECKUE
COBPEMEHHLIMU  IIOJXOJAMU M | IPOLECCHI, MCXOJIA M3 OCHOBHBIX TEOpPHH OOmWend u
WHHOBAIIMOHHBIMH ~ HJESIMH B | HEOPraHUYECKON XUMHU,

oOJactu co3aaHud | - p€lIaTh paCYCTHRIC 3aJa4u 110 BCEM U3y4YaCMbIM TEMaM; B
q)YHKIII/IOHaJIBHI)IX YHOPpa)XKHCHUAX 10 COCTaBJICHHIO OKHCIHNTCIBbHO-
HCOPraHNYCCKUX MATCPHUATIOB; BOCCTAaHOBUTCIIBHBIX peaKHHfI;

- CaMOCTOSITENILHO OIIGHWBAaTh HauOoJliee BEPOSTHHIC
MIPOJIYKTHI PEAKIIHH.

Baaaers:

- METOJIMKOMN MIPOBEICHUS AKCIIEPUMEHTATIbHBIX
HCCIICIOBAHMIA;

- BJaAeTh HaBbIKaMH  paboTabl ¢  mpuUOOpamH,
AHATUTUYECKUMH Becamu, pH-mMeTpamu, HoHOMepamu;

3. Mecto aucuuniaunbl B cTpykrype OITOIL.

JucrummmHa b1.0.05 «Xumust GyHKITMOHAIBHBIX HEOPTaHUYECKUX MATEPHAIIOBY
oTHOCHTCA K oOs3arenbHON uyacTh Onoka B1.0. M3ydaercs B 3 cemectpe OHa 3aKiiaabpiBacT
3HAHMS JJI1 HAYYHO- UCCIIEA0BATEIbCKOM MPAKTUKU U BBIITOJIHEHHS] MAarCTEPCKUX JUCCEpPTaLUil.
JIMCIUIUIMHA HETIOCPEICTBEHHO CBSA3aHA C HEOPTaHMYECKOW XuMHeH, (PU3nYecKod XuMued u
AHAJIMTUYECKON XUMHUEH.

OCOOEHHOCTBIO Kypca SBIISICTCS TO, YTO OH COCTaBJIEH W3 Pa3JesioB, IMOCBSIIEHHBIX
OTJIEJIbHBIM IPYIIIIaM MaTEPHAJIOB: MOJIYIPOBOJIHUKH, CBEPXIPOBOAHUKH, TEPMOIEKTPHUUECKHE,
MarHuTHble Matepuaisl. Kakaplil pa3ien npeacraBiieH SKCIEpTaMu B JaHHOM 00J1acTy.

[IporpaMmMa Ka)xoro paszziena CTPOUTCA Ha OOIIMX MPUHIUIAX PACCMOTPEHHUS B3aUMOCBS3U
«CoCTaB-CTpyKTypa-CBOMCTBO»  JUIsI  pa3HbIX  TUIIOB  HEOPTraHWYECKUX  MaTEpHUAJIOB.
[TocnenoBaTenbHO paccMaTPUBAIOTCS KPUTEPUH BBIOOpa MaTepUaloB, OCOOCHHOCTH HX
KPUCTAITNUECKON M 1e(heKTHON CTPYKTYphl, cooTBeTcTByomue P-T-x (a3oBbie nuarpamMmsl 1
(GU3NKO-XMMHUYECKHE YCJIOBUSI  TONYyYSHHsS MaTrepuajoB C  33JaHHBIMH  CBOICTBaMH.
3HauNTENIbHOE BHUMAaHUE YENSETCS pACCMOTPEHHIO BIUSHUS MUKPOCTPYKTYphl MaTepHUajIoB Ha
¢byHKIMOHaIbHBIE CBOMCTBA. J{J11 HAaHOMATEpUaIoOB aHAIM3UPYETCS POJib pa3MepHOro 3ddexra,
MPOLIECCHI CAMOOPTaHU3ALMY U CTA0OMIM3AINH HAHOKPUCTAJUIMYECKON CTPYKTYPBHI.

4. Coaepxxanue TMCUMIIMHBI (MOIYJIsl), CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3aeiam) ¢
yYKa3aHHEM OTBEJeHHOI0 HA HUX KOJMYeCTBA aKaJeMU4eCKHX UJIH
ACTPOHOMHUYECKHUX YACOB M BUIOB Y4eOHbIX 3aHATHI

4.1 CTpykTypa IMCUMIJIMHBI
OO01mast TpyJ0eMKOCTh AUCIUILINHBI 10 OYHOU (hopMe OOy4YEeHHS COCTAaBIISIET 6 3a4ETHBIX
equHUI] (216 akaIeMHUYECKUX Jaca).

®opma paboTsl 00yvaromumxcs/Busl yaeOHbIX 3aHATUI TpyaoeMKOCTh, 4acoB

CemecTtp | Bcero
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3
KoHTtakTHas aynuropHas paboTa 00y4aroIuxcs ¢ MpernoaaBaTesIeM: 51 51
Jlexrun (JI) 34 34
[Tpaktuueckue 3ansarus (I13) 17 17
Jlaboparopusie padots (JIP) - -
CamocTosiTenbHast paboTa 111 111
Kypcogoii mpoekt (KII), kypcoBas pabota (KP)
Hoxman (/1)
Oced (D)
Pedepar (P)
CaMoCTOSITeIbHOE U3YUEHUE PAa3/IeIOB 111 111
By uToro KOHTpOJIA - IK3aMeH 54 54
4.2 Conep:kanue pa3aesoB JTUCHMILUIAH
Howmep ®dopma
HaumenoBanue paznena,
paszzena, TeMbL Copnepxanue paszaena TEKYIIETOo
TEMBI KOHTPOJIS
1. Knaccudukarys Matepraion
2. [ToypoBOIHUKH
Knaccudukanus 3 0
. AHOKPHUCTAILTUYECKUE
L. MATCpHaIIOB. MOJIYIIPOBOJIHUKH, KBAHTOBBIE TOUKH T.PK, YO
1lomynpoBoHIKH 4. [[IMpOoKO30HHBIE OKCHBI, CEHCOPHBIE
MaTepuabl
1. Martepuansl A GOTOHUKA
2. KoopanHauvonHele  cOeIMHEHHMS  Kak
MaTepHabl 11l POTOHUKU
2. Tepmosnexrpuku. Hoswle | 3. HoBblie yriepoiabie MaTepualibl
yTJepoHbIe MaTepHansl. | 4. TepMoaIeKTpUIeCKHue MaTepraIbl
[Tbe302meKTPUKH. 5. [Tbe303(d ekt B HAyKE | TEXHUKE. T, PK, YO
DOTOHHUKH. 0. CoBpeMeHHbIE TIOAXOJbl K TIOHUCKY,
CUHTE3Y U MPUMEHEHUIO MbE303JIEKTPUUECKHUX
Y POJICTBEHHBIX MaTEPHUAJIOB.
7. KonrponsHas  pabota B paMmkax
CEMHHAPCKHUX 3aHATHIA.
3 1. MarauTHBIE CBOMCTBA MaTEPHAIIOB
' Krnaccuaeckne 2. Kimaccuueckrie MarHUTHBIE MaTepUalIbl. T. PK. YO
MarHUTHBIE MAaTEPHUAIIbI 3. MarnuTHbI€ MaTepUajbl CO CIEIUATLHBIMHU T
GyHKIHMSIMEU
1. CBepXIPOBOTHUKA
2. XKenezocomepraliye CBEPXIIPOBOIHUKH
CBepXNnpOBOIHUKH. 3. CBepxnpoBOJHUKH — Marepuaibl 4.
4 DNEeKTpOAHbIE CBepXMmpOBOJHUKHU — YCTPOICTBA.
) Marepuabl U MaTEPHAIBL | 5. DNEKTPOAHbIE  MaTepuanbl ISl JIUTHIA- T. PK. YO
JUTSI TOTUTUBHBIX HMOHHBIX aKKyMYJIITOPOB T
3JIEMEHTOB. 6.OkcuaHbple MaTepuanbl Ui TOIUIMBHBIX

JJIEMEHTOB.
7. KontposbHas paboTa B paMKax CEMHUHAPCKUX
3aHATUN.




Jn3aitH u cuHTE3

HAHOYACTHIL. 2. Heopranuueckue
5. buocosmectrmbie MaTepHuabl
MaTepuabl. 3. KonrtponbHas

OMOCOBMECTHUMBIE

pabota B
CEMHHAPCKHUX 3aHATHII.

1. Jlu3ailH MUKpO ¥ HAHOYACTHUIl U TMPOIECCHI
UX CaMOCOOpKH.

paMkax

T, PK, YO

OYHAS ®OPMA OBYYEHUA

4.3. Pa3aenbl TMCHUINIMHBI 1 BUAbI SaHﬂTI/Iﬁ, H3iyvyacmMbi€ B 3 CceMeCTpe

KonuuecTBo yacos
Ne HaumenoBanue pas/ena quCIUILUTHEL AynuTopHast
/1 Bcero paborta Cp
J | 113 | JIP
1 |Knaccudukanus marepuasnos. [1oaynpoBoHUKH. 31 6 3 22
2 | Tepmooanexrpuku. HoBble yriiepoHbple MaTEpHUaIIb.
IIbe303mekTpukyu. OTOHUKHN. 34 8 4 22
3 |Knaccuueckne MarHUTHbIE MaTepHAaIb 30 6 ) 22
4 | CBepXNpOBOJHUKU. DIEKTPOAHBIE MATEPUAIIBI U MATEPHAIIBI 13 6 4 7
JUISl TOTUTUBHBIX 3JIEMEHTOB.
5 | Ju3zaiiH 1 CHHTE3 HaHOYACTUL. bHOCOBMECTHMBIE MaTEpHAIIBI. 34 ] 4 2
Hroro 3a 162 | 34 | 17 111
4.4 CamocrosTensHas paGoTa CTYICHTOB
Bun camocrosTenbHOM Ko
HaumeHnoBaHue TeMbl BHeayJUTOpHOU pabotel | Ouenounoe | Kox-Bo KOMHC%[FCH-
JUCLMIIMHBI WK pa3jerna oOyJaromuxcs, B T. 4. CPEICTBO 4acoB .
KCP 5
Knaccudukanus . OI1K-1,2
MaTepPUaJIOB. JI;E)TOep afTOTI;? };i&;(%ﬂ YO, PK 22 [TK(0)-1,1
[TomympoBOTHUKH. PATYPEL JIeKt [1K(0)-1,2
Tepmonnexrpuku. HoBbie .
YIIIEPOJIHbIE MATEPHAIIDL. ITpopaboTka yueOHOM OIIK-1,2
TTbe30971eKTPHKH. JIUTEPATYPBI, JTEKIIHM. I, PK 22 [1K(0)-1,1
DOTOHUK. IloaroroBka gokiana. [1K(0)-1,2
Tepmooanexrpuku. Hosbie OIK-1.2
yIiepoaHsle MaTepuansl. | [IpopaboTka yqe6H0vH VO, PK 23 MK (0)-1,1
[1be3035eKTpuKy. JUTEPATYPBl, JEKLNH MK (0)-1.2
DOTOHUKH. ’
ﬂ:;gg:ﬁ;;lm% [IpopaboTka yuebHoI OIlK-1,2
i JTUTEPaATYPHI, TEKIHI. I, PK 22 [TK(0)-1,1
buocoBmecTuMeble
IToaroroBka gokiana. [TK(0)-1,2
MaTepUabl.
Bcero uacos B 1 cemectpe: 111

4.5 JlabopaTopHbie padoThl — HE IPEAYCMOTPEHBI YUeOHBIM TUIAHOM




4.6 IlpakTHyeckne 3aHATHSA (CEMHHAPHI)

No No KonnuectBo
HanmenoBanmne mpakTHYECKOTO 3aHATH
n/n | pazmena 9acoB
1. 1 [TomynpoBogHUKH 4
o) ) Tepmosnexktpuku. HoBble yriepoaHbsie MaTepuasibl. 4
IIbe3035ekTpUKU. DOTOHUKH.
3. Knaccuyeckne MarHuTHBIC MaTEpUaJIbI
3 4
4 4 CBepXIIpOBOIHUKH. DIEKTPOIHBIE MAaTEPUAIIBI U MATEPHUAIIbI 5
JUUISl TOTUTUBHBIX DJIEMEHTOB.
5 4 Jln3aiiH 1 cuHTe3 HaHOYacTUll. buocoBMecTUMBbIe 3
MaTepHuabl.
Bcero: 17

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPEIyCMOTPEH YIEOHBIM TIJIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

OOmast TpyA0EMKOCTh AMCIUIUIMHBI IO OYHOU (hopMe OOYUEHHUSI COCTAaBIISIET 6 3a4ETHBIX
equHUI] (216 akaIeMUYECKUX Jaca).

Tpy10eMKOCTh, 4acOB

®dopma paboTsl 00yvaromuxcs/Buipl yaeOHbIX 3aHATUI Cemectp

3 Bcero
KoHTtakTHas aynuropHas paboTa 00y4aroIuxcs ¢ MPenoaaBaTesIeM: 51 51
Jlexrun (JI) 17 17
[Tpaktuueckue 3ansarus (I13) 34 34
Jlaboparopusie padotsl (JIP) - -
CamocTosiTenbHast paboTta 111 111
Kypcogoii mpoekt (KII), kypcoBas pabota (KP)
Hoxnan (1)
Ocer (D)
Pedepar (P)
CaMoCTOSITeNIbHOE U3YUEHUE PAa3/IeIOB 111 111
By utoro KOHTpOJIA - IK3aMeH 54 54

4.3 Paznenbl IuCHUIVIMHBI U BUIBI 3AHATHI, M3y4YaemMble B 3 cemecTpe

KonuuectBo yacoB
No
/ HaumenoBanue pasjena AUCIUILUIHHBL AynuTopHas
/1 Bcero pabota CP
JI 113 | JIP
1 |Knaccudukanus marepuanos. [IonynpoBOaHUKY. 32 4 6 22
2 | Tepmosnekrpuku. HoBBIE yriepoaHble MATEPHAIIBI.
I[Tbe3030eKTprKU. DOTOHUKH. 34 4 8 22
Kaccudeckue MarHUTHBIE MAaTEPUATIbI 32 4 6 79
4 | CBepXIIPOBOAHUKH. DJIEKTPOIHBIE MATEPUAIIBI M MATEPUAIIBI 11 5 6 53
U1 TOIUIMBHBIX 3JIEMEHTOB.




S | Ju3aiH u cuHTE3 HaHOYACTUL. buocoBMecTHMBIE MaTepUalbI. 33 3 3 2
Hroro 3a 162 17 | 34 111
4.4 CamocrosiTeJIbHAsl Pa6ora cTyaeHTOB
Bun camocrosTensHOM Onuenoun | Koi- Kon
HaumeHnoBanue Tembl o
BHEAyIUTOPHOU pabOTHI oe BO KOMIIETEH-
JTUCLMILTUHBI WM pa3zena
oOyuatomuxcs, B T. 4. KCP | cpeactBo | yacoB U1
Knaccudukanus - 5 . OI1K-1,2
opaboTKa yueOHO
MaTepHaoB. HIETep ATVDEL }J['IGKI_II/Iﬁ YO, PK 22 ITK(0)-1,1
[TonynpoBOoAHUKHU. PATYPEL [1K(0)-1,2
Tepmoanextpuku. Hosble
YIJICPOZIHBIC MATCPHATIBL. | TTpopaboTKa yu4eOHOH OIIK-1,2
11309 MeKTPHKH. JIUTEPATYPBI, JTEKIIHM. 1, PK 22 [1K(0)-1,1
DOTOHHUKH. IToaroroBka gokiana. [1K(0)-1,2
Tepmoanexktpuku. HoBbie
rer OI[HLIepMaTe HaJbl [TpopaboTka ydeOHOi OIIK-1,2
yroep pHaibl. | 1ipop yHeOHo) VO,PK | 23 | TIK(0)-1,1
[Ipe30351€KTpUKH. JIUTEPATYPBI, JTEKIIUNA
[1K(0)-1,2
DOTOHUKH.
W3aliH U CUHTE3 .
A [TpopaboTka yueOHOM OIlIK-1,2
HAaHOYACTHII. 9
JTUTEPaATyPHl, JTEKIH. J1, PK 22 ITK(0)-1,1
buocoBmecTumbIe
[ToaroroBka nokmnana. [1K(0)-1,2
MaTepHuabl.
Bcero yacoB B 1 cemectpe: 111
4.5 JlabopaTopHbIe padoThI — HE MPEIYCMOTPEHBI YUYCOHBIM IIJIAHOM
4.6 IlpakTHyeckue 3aHATHS (CEMHUHAPBHI)
No No KonuuectBo
HanmeHnoBaHue MpaKkTHYECKOTO 3aHATUS
n/n | paszmena 9acoB
1. 1 [TonynpoBoaHuku 8
2. ) Tepmooanexktpuku. HoBble yriiepogabie MaTepuaibl. 2
[Ibe303mekTpuku. DOTOHUKH.
3. 3 Krnaccudeckrie MarHUTHBIE MaTepUAIIbI ]
4. 4 CBepXNnpoBOIHUKU. DIEKTPOAHBIE MAaTEpUAIIbI K MaTEPHAIIBI 4
JUTS TOTUTUBHBIX AJIEMEHTOB.
5 4 Jln3aiiH 1 cMHTe3 HaHOYacTUIl. buocoBMecTnMEbIe 6
MaTepuabl.
Bcero: 34

4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — He IpelyCMOTPEH y4eOHBIM TUTAHOM

5. IlepeyeHb y4eOHO-METOAUYECKOT0 oOOecHeYeHHsl ISl CAMOCTOSITEJIbHON PadoThI
o0yuaumuxcs Mo JTUCHUIJINHE (MOYJIIO).

1. Tokonecymue

JICHTHI

BTOpPOI'O IIOKOJICHHMA Ha OCHOBEC

BBICOKOTEMIIEPATYPHBIX
ceepxmpoBoaaukos/ [Tox pea. A. osuta; [lep. ¢ anrn.; pexa. nep. A.P.Kayns. M.: JIKU, 2009.
2. R.A. Huggins “Advanced batteries” Springer (2009).




3. M. Winter & R.J. Brodd “What are batteries, fuel cells, and supercapacitors?” Chem.
Reviews 104 (2004) 4245-4269.

4.].B. Goodenough, Y. Kim “Challenges for Rechargeable Li Batteries” Chemistry of
materials 22 (2010) 587-603.

5. M. Stanley Whittingham, Lithium batteries and cathode materials / Chem. Rev., 2004,
104, 4271-4301.

6. M. M. Thackeray, C. Wolverton, E. D. Isaacs, Electrical energy storage for transportation
— approaching the limits of, and going beyond, lithium-ion batteries // Energy Environ. Sci.,
2012, 5, 7854-7863.

7. High Temperature Solid Oxide Fuel Cells: Fundamentals, Design and Applications. (Eds.
S.C. Singhal, K. Kendall). Elsevier, Oxford, U.K., 2003.

8. C.. Ucromun, E.B. Antuno "Karoguele martepuanbl AJs CpeIHETEMIICPATyPHBIX
TOTD Ha ocHOBE MEPOBCKUTOMOIOOHBIX OKCHIOB MEPEXOIHBIX MeTamnoB", Venexu xumuu 82,
2013, c. 686-700.

9. S.B. Adler “Factors Governing Oxygen Reduction in Solid Oxide Fuel Cell Cathodes”
Chem. Reviews 104 (2004) 4791-4844.

10. IO.M. Tlommasko, Ilepesepzea IO.II., Paesckuii N.II. ®dusnMKka aKTHBHBIX
nuanekTpukoB. PoctoB-Ha-Jlony. 3a-Bo FOxxHOro ®denepansuoro yuusepcutera, 2009.

11. Komgu V. I1pe3037€KTpUYECTBO U €ro mpakThudeckoe mpuMeHeHue. Ilep. ¢ aHri.
M., U3-Bo uH. 1ut., 1949.

12. P. Shiv Halasyamani and Kenneth R. Poeppelmeier. Noncentrosymmetric Oxides.
Chem. Mater. 1998, 10, 2753-2769

13. M.Jlaitae, A.I'macc. CerHETORNICKTPUKHA W POJICTBEHHBIE UM MaTepHaibl. M.,
«Mupy, 1981

14. 10. 1. TperpsixoB. Pa3BuTne HeopraHM4ecKOoW XMMHUHU Kak (yHIaMEHTAIbHOM

OCHOBBI CO3JaHHS HOBBIX IOKOJIEHUN (PYHKIIMOHAIBHBIX MaTepuanoB. // Te3ucel OOKIIagoB
XV11 MenaeneeBckoro cbeza mo obmeil u npukinaaHol xumuu. Pasmen "Jloctmxenus u
MepCreKTUBbl XumMuieckon Hayku'", 2003. C.13.

15. T.G. Lupeiko, S.S. Lopatin. Old and New Problems in Piezoelectric Materials
Research and Materials with High Hydrostatic Sensitivity. Inorganic Materials. 2004. V. 40.
Suppl. 1. P. 19-32.

16. I'epzannu E.W., ®punkun B.M. Cernerosnektpuku tunma AVBVI CVIL. M.,
Hayxka, 1982.

17. . J.B. Park, R.S. Lakes. Biomaterials. An introduction (second edition), Plenum
Press, NY, 1992, 394 p.

18. JIx. Ban Besep. @ocdop u ero coemunenusi, M.: M3natunmurt, 1962, 687 c.

6. MDoHI OLEHOYHBIX CPeACTB IJsi TPOBedEeHHUs] aTTeCcTAUMU OOydyalwuuxcsi Mo
AUCHHUILIMHE (MOYJII0)
[IpegycMoTpeHsb! creayroniie BUabl KOHTPOJISA KaueCTBa OCBOCHUSI KOHKPETHOM TUCIUILTAHBI:
- TeKYIIH KOHTPOJIb YCIEBAEMOCTH
- MPOMEXYTOYHAs aTTECTAIUsT 00YJArOITUXCSI TIO TUCITUTIIINHE
@DOH/I OLIEHOYHBIX CPEJICTB sl MPOBEACHUS MPOMEKYTOYHON aTTeCTallui 00yJaroIuXCs
0 TUCIUTUTNHE 0)OPMIICH B IPUIIOKEHUU K pabouelt mporpaMme TUCITUTUTHHEIL.

Tunosnie KOHTPOJIBHBIC 3aJaHHsd WKW HWHBIC MaTCpualibl, HCO6XOI[I/IMBI€ JJIs1 OLICHKH 3H21HPII>1,
yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITA AEATCIbHOCTHU B IPOLECCE TEKYIIETO KOHTPOJIA
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KOHTpOJ’[BHLIe BOINIPOCBI HM 3aJaHUA JJA TPOBEACHHUA TEKYHIEro KOHTPOJIsA

NPOMEKYTOYHOM  arrecTallid N0  MeToAaM  OOHApy:KeHHsl,  pa3ieeHHs
KOHUEHTPHPOBAHUS

1. .Owusuueckue npUYMHBI BOBHUKHOBEHHUS pPa3MepHOro 3G deKkra B MOIyIpOBOTHUKAX.
2.  TWIUYHBIHA CIIEKTP MOTIIOMICHHS] KBAHTOBBIX TOUCK, OCHOBHBIE THIIBI TEPEXOIOB.

3.  OCHOBHBIC THUIIBI CTAOMITN3ATOPOB JUTS KOJUIOMIHBIX KBAHTOBBIX TOYEK A,Bs.
4.

B kakne MOMEHTEI BPEMCHH NIPOUCXOJUT HAYAJIO U OKOHYAaHHUE HYKJICAlIMKW Ha JUarpaMme

Jla-Mepa. Kak nony4uTs y3koe pacupenesieHue 4acTHll [0 pa3Mepam.

5. Kakue TumBl MOIYHNPOBOJHHUKOBBIX TI'€TEPONEPEXOJOB CymecTByroT. Jlis
UCTIONb3yeTcs (pOopMUpPOBaHHE TETEPONIEPEXOI0B B KBAHTOBBIX TOUKAX.

6. Yro takoe xuMuueckuii ceHcop. Kak kmaccupuuupyroT XUMHYECKHE CEHCOPHI?

7.  Kakue cBoiicTBa Matepraia BO3MOXKHOCTb HCIIOIBb30BAHHS €0 B CEHCOpax?

8.  KakoBbl OCHOBHbBIE OCHOBHBIE TAPAMETPBI CEHCOPOB, KaK UX OTPEIEIISIOT?

qcero

9. Kakme ocHOBHBIE CBOMCTBa MOJIYITPOBOAHUKOB MPCACTABIAIOT HHTCPEC JIA CO3JaHUSA

XUMHNYCCKHX CCHCOpOB?

10. Yewm BroI3Bana HCO6XOZ[I/IMOCTB MMPUMCHCHUS HAHOKPUCTATITIMYCCKUX HOHprOBOZ{HI/IKOB?

11. HasoBuTe OCHOBHbBIC aKTHBHBIC IIEHTPhI HA MOBEPXHOCTH MATEPUAIIOB.
12. Kak MOXHO MOBIHATH HA IPUPOY AKTHBHBIX [ICHTPOB?

13. HazoBure 0OCHOBHEIE MMpUCMBbI CO3JaHHA CCHCOPHBIX MATCPUAJIOB I ACTCKTUPOBAHUA

TOKCUYHBIX MPUMECEN B BO3TyXE.
14. Yro Takoe KPUTHIECKHIA TOK, TNIOTHOCTh KPUTHYECKOTO TOKA?
15. Yro Takoe addexr Meiiccuepa?

16. KaxoBbI OCHOBHBIE MmapaMeTpbl CBEPXIPOBOAANIUX MATCPHUATIOB, KAK UX Ol'IpeI[eJ'IHIOT?

BOHPOCLI K KOJVIOKBUYMY
110 JUCHUIITIMHEC «XUMUA (bYHKI_[I/IOHaJIBHBIX HEOPTraHNUYCCKUX MAaTECPHAJIOB)

1.  ®wusmueckue NPUYMHBI BOZHUKHOBEHUS pa3MepHOro 3((dekra B MOoIynpOBOJHHUKAX.

2.  TUNWYHBINA CIEKTP NOIJIONICHNUS KBAHTOBBIX TOUEK, OCHOBHBIE THUIIBI IEPEXO/I0B.

3.  OcHOBHBIE THITBI CTAOMIN3aTOPOB JUISI KOJUIOUHBIX KBAHTOBBIX TOYEK A,Bg.

4. B xakue MOMEHTHI BpEMEHHU IPOUCXOANT HAYaJI0 U OKOHYAHUE HYKJICAlMU Ha luarpaMmme

Jla-Mepa. Kak nomy4uTs y3k0€ pacupeaesieHue 4acTull [0 pa3Mepam.

5. Kakue TuOBI NOJYNPOBOAHUKOBBIX TE€TEPONEPEXONOB  CYWIECTBYIOT. [lns
UCIOJIB3YETCSl (JOPMUPOBAHUE TETEPONEPEXOIOB B KBAHTOBBIX TOUKAX.

6.  Uto Takoe xuMuueckuii ceHcop. Kak kiacCupuuupyroT XMMHUIECKHE CEHCOPHI?

7.  Kakue cBoiicTBa MaTepHrasia BO3MOKHOCTb UCIIOJIb30BaHUS €T0 B CEHCOpax?

8.  KakoBbI OCHOBHBIE MTAPAMETPBI CEHCOPOB, KAaK X ONPEIEHSAI0T?

OGpa3zer 6miera Ha SK3aMEH

MUWHUCTEPCTBO HAYKU 1 BBICHIEI'O OFPA3OBAHUA
POCCUMCKOU ®EJIEPALTUN
OI'BOY BO «Yeuenckuil rocyjapcTBeHHbI yHuBepcureT uM. A.A. Kagsiposay»

buonoro-xumudeckuii pakynbTeT
Kadenpa «Xumus»
04.03.01 «Xumusa»

VYyeOHast AucUUIIIMHA « XUMUS QYHKIIMOHATIBHBIX HEOPraHMYECKUX MaTepUaIoBy
VYTBepxkeH Ha 3acefanuu kadenpsl ot 3 ceHTsops 2023 r., npotokon Nel

qero
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SK3AMEHALIMOHHBIM BUJIET Nel

Knaccugukarus marepuanosn. [lonynpoBogHuku

OxcuHBIC MaTEPHUAIIBI IS TOTUTUBHBIX 2JIEMEHTOB.

Vkaxure crnocoObl  TOJTy4YEeHUs MOPOIIKOB  (ocdaroB  KamblMsg  pazIUuHOU
MHUKPOMOP(OIIOTHH. Kaxosa B3alMOCBSI3b MEXy MOP(OJIOTHUECKUMHU
XapaKTePUCTHKAMHU ITOPOIITKA  €T0 PAaCTBOPUMOCTEIO (Pe30pOHpPyEeMOCThIO)?

OTaIbl q)OpMI/IpOBaHI/ISI U OICHHBAHMS KOMIICTSHITUMN

HaumeHnoBanue
Ne | KonTposmmpyemblie pa3jelibl (TeMbl) Kox komnerenumnu
n/m | JMCUMILIHHBI (nJIM ee 4acTH) OUCHOHMHOTO
cpeicTBa

Knaccudukanus Mmatepuanos. OIK-1,2

1 [TomynpoBOAHUKH. TK(0)-1,1 JIP, YO, PK
[1K(0)-1,2
Tepmoanextpuku. Hossle OIIK-1.2

2 YIIIEPOAHBIC MAaTCPpHUAJIbI. HK(O)- 1”1 HP, yo’ PK
[Tbe303nexkTpuKu. @OTOHUKH. TK(0)-1,2
Kitaccnueckue MarnuTHbIe MaTepualbl OIIK-1,2

3 [1K(0)-1,1 JIP, VO, PK
[1K(0)-1,2
CBepXNIpOBOAHUKU. DIEKTPOIHBIE OIIK-1,2

4 | Marepuasnbl U MaTepUabl AJIs [1K(0)-1,1 JIP, VO, PK
TOIUIMBHBIX JIEMEHTOB. [TIK(0)-1,2
Jn3aifH 1 CMHTE3 HAaHOYACTHII. OIIK-1,2

5 buocoBmecTMble MaTepuabl. [TIK(0)-1,1 JIP, YO, PK
[TK(0)-1,2

Ilxana u KPUTECPUHU OLICHUBAHUSA IIUCbMEHHBIX U TBOPYECKHUX paﬁoT

BaJibl Kpurepun

I'myGokoe © MpoYHOE YCBOEHHE IMporpaMMHOro marepuana. llonHsle,
MoclieZloBaTebHble, TPaMOTHBIE W  JIOTMUECKH HU3JIaraeMble  OTBETHl  IPH
BUJIOM3MEHEHUU 3a1aHusi. CBOOOJHO CIIpaBisieTCs C IOCTABICHHBIMU 3aJayaMH,
MOXXET  00OCHOBaTb  MNPUHATHIE  pEIIeHUs,  JEMOHCTPUPYET  BIAJCHUE
Pa3sHOCTOPOHHMMH HaBBIKAMH M ITPUEMaMH BBIIOJIHEHUS MPAKTHUECKUX padoT.

3HaHHWEe MPOrpaMMHOIO MarepHaia, I'pPaMOTHOE H3JIOKEeHHe, 0e3 CyIIeCTBEHHBIX
HETOYHOCTEN B OTBETE Ha BOIPOC, MPABHIBHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUIA,
BJIa/ICHHE HEOOXOJMMbIMU HAaBbIKAMU MPU BHIMOJIHEHUH MPAKTHUYECKHX 3a]au.

JleMOHCTpHpYET YCBOEGHHE OCHOBHOTO MaTepuaja, IpU OTBETE JOMyCKAOTCA
HETOYHOCTH, MPHU OTBETE HEJOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH, HApPYyIICHUE
MOCTIeIOBATEIbHOCTH B M3JIOKEHHUH NPOTPAaMMHOTO MaTepHajia, 3aTpyJAHEHHUS B
BBIMOJTHEHUU MTPAKTHUYECKHUX 3aJaHH.

2-1

Cnaboe 3HaHHME TPOrPAaMMHOTO MaTepuana, TPH OTBETE BO3HHUKAIOT OIIHOKH,
3aTPYAHCHUS IPU BBITIOJHCHUH MPAKTHYECKUX PadoT.

He 6bU10 HONBITKH BBIIOIHUTD 3aJaHuc.
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Ikajna u KpuTEpHH OLCHUBAHUSA TECTOBBIX 3aAHUMI

Ouenka Kpurtepun
«OTIAYHO» 3aganHue BeIToHEeHO Ha 91 - 100%
«Xopouioy 3ananue BeinonHeHo Ha 81 - 90%

«Y IOBIETBOPUTEITHHOY 3agaHue BeIIoHeHO Ha 51 - 80%
«HeynosnerBoputenbHo» | 3aganue BbinoaHeHo Ha 10 - 50%

7. Oco0enHocTH peaimdanuu JUCHUIVIMHBI IJIA MHBAJIUAOB H JIMI ¢ OrPpaHHY€HHBIMH
BO3MOKHOCTHMHU 310POBbS

[Ipu oOyueHMM JMIl C OTPaHMYCHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI YUHUTBIBAIOTCS HX
UHAMBUAYyalbHbIE TcuXxodpuiznyeckue ocoOeHHocTH. OOydyeHHe HHBAJIHWJOB OCYIIECTBISETCS
TaKKe B COOTBETCTBUM C HHIMBHIYaJbHOM NpPOrpaMMoOi peabmiuTanuyd UHBanuAa (Tpu
HaJTUYHH).

Hna nuy ¢ Hapywenuem ciyxa BO3MOXHO TpeAOCTaBICHHE yueOHOM uHpopmanuu B
BH3yaJIbHOU (popme (KpaTKHUii KOHCTIEKT JISKIIMI; TEKCThI 3a/JaH, HalleYaTaHHBIC YBEIIMUYEHHBIM
mpUPTOM), Ha ayJUTOPHBIX 3aHATUSAX JOMYCKAaeTCs NPUCYTCTBHE AaCCHCTEHTa, a TaKke
CYpAONEPEBOUUKOB U THQJIOCYpPAONEPEBOJUUKOB. TeKymUid KOHTPOJIb YCIIEBAEMOCTH
OCYILIECTBIISICTCS B MHCbMEHHON (hopme: oOyyaromuiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCbMEHHO BBINOJIHAET TpakTudeckue 3amanus. Jlokmax (pedepar) Takke MOXKET OBbITH
NpeJCTaBJIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUS K COJICPKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KaUECTBY M3JI0)KEHUS MaTepHaia (MOHATHOCTh, KaYeCTBO PeuH, B3aUMOJICHCTBHE C
ayquTopueil M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMS, IMpPEIbsBIIEMbIE K
MUCbMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKA JIUTEPAaTypbl, TPaMOTHOCTH,
HaJIMYUE WUIIOCTPAIMOHHBIX MarepuanoB U T.1.). [IpomexxyTouHas arrecranus [Uisl JIMIL C
HapyLIeHUSIMH cIyXa MPOBOAMTCA B MHCbMEHHON (opMe, MpH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTepuu oneHuBaHus. Ilpu HeoOXOAMMOCTH BpeMsi HOATOTOBKM K OTBETY MOXET OBITh
YBEJIHUYEHO.

Jna auy ¢ napywenuem 3penus NOMyCKaeTcs ayIuallbHOe MPeJoCTaBlIeHne HH)OpMAaIIH,
a TakXe WCIOJb30BaHWE HA AayJUTOPHBIX 3aHATHUAX  3BYKO3AMHUCBIBAIOIIMX YCTPOMCTB
(muktopoHOB M T.1.). JlomyckaeTcss NMPHCYTCTBHE Ha 3aHATHUSAX ACCUCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOIIETO O0YyYaroIMMMCS HEOOXOJMMYIO0 TEXHHYECKYI0 MOMOIIb. TeKyIHuid KOHTpPOJb
YCIIEBaEMOCTH OCYIIEeCTBIsieTcss B yCTHOM Qopme. Ilpu mnpoBeneHUM NpOMEKYyTOUYHOH
aTTecTalluy JUIsl JIUIl C HapyLIEHUEM 3pEHUsS TEeCTHUPOBAHHME MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeces10BaHUE 110 BOIPOCAM.

Jna nuy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300P0BbS, UMEIOWUX HAPYUIeHUS ONOPHO-
0guecamenbHo20 annapama, Ha ayAUTOPHBIX 3aHATHSX, a TAaKXKe IMPH MPOBEAECHUH MPOIETyp
TEKYIIET0 KOHTPOJISl YCIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaliil MOTYT OBITh MPEAOCTaBICHbI
HEOOXO/IMMbIE TEXHHYECKHE CpeAcTBa (MEPCOHAIBHBIN KOMIbBIOTEp, HOYTOYK WM JApYroi
Ta/KET); AOMYCKAETCS MPUCYTCTBHUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO O0YJAFOIITIMCS
HEOOXO/IMMYIO TEXHHUYECKYIO MOMOIIb (3aHATh pabodee MECTO, MepeABUraThcs 10 ayIUTOPHUH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM).

8. IlepeyeHb OCHOBHOM M I0NOJTHUTEJIbHON Y4eOHOM JTUTEPATYPbI, HEO0OX0AUMOM AJIs1
OCBOCHHS TUCHHUILINHBI

8.1 OcHoBHas quTEparTypa:
1. A.Becr. Xumus tBepmoro tena, T.2. M.: Mup, 1988.
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2. Cy3pmanes W.I1. Du3HMKOXUMHUS HAHOKIACTEPOB, HAHOCTPYKTYP H HAHOMATCPHAJIOB.

Mocksa. KomKnura, 2006.

VYxanoB F0.U. OnTuyeckue cBoiicTBa MOJTYNpoBOIHUKOB, MockBa, Hayka, 1977.

Semiconductor and metal nanocrystals. Edited by V.Klimov. New York, Marcel Dekker

Inc. 2004.

5. MscoenoB b.®. JlaBbiioB A.B. Xumuueckre CEHCOPbI, BO3MOXKHOCTH M IEPCICKTUBBI.
/IKAX 1990. Tom 45. 7. C 1259-1278.

6. Buacos HO.I'. TeepaotenbHbie ceHCOpbI B xumudeckoM aHaimse.// JKAX. 1990, tom 45, 7
c.1279-1289

W

8.2 /lonotHMTEILHAS JIMTEPATYpPa

1. TokoHecymie JI€HTHI BTOPOTO TIOKOJIEHHUS Ha OCHOBE BBICOKOTEMIEpPATYypPHBIX
ceepxmpoBogaukos/ Ilox pen. A. Tosma; Ilep. ¢ anrn.; pen. mep. A.P.Kayns. M.: JIKU,
2009.

2. R.A. Huggins “Advanced batteries” Springer (2009).

3. M. Winter & R.J. Brodd “What are batteries, fuel cells, and supercapacitors?” Chem.
Reviews 104 (2004) 4245-4269.

4. J.B. Goodenough, Y. Kim “Challenges for Rechargeable Li Batteries” Chemistry of
materials 22 (2010) 587-603.

5. M. Stanley Whittingham, Lithium batteries and cathode materials / Chem. Rev., 2004, 104,
4271-4301.

6. M. M. Thackeray, C. Wolverton, E. D. Isaacs, Electrical energy storage for transportation —
approaching the limits of, and going beyond, lithium-ion batteries // Energy Environ. Sci.,
2012, 5, 7854-7863.

7. High Temperature Solid Oxide Fuel Cells: Fundamentals, Design and Applications. (Eds.
S.C. Singhal, K. Kendall). Elsevier, Oxford, U.K., 2003.

8. C.A. Ucromun, E.B. Antunos "Katognsle marepuansl s cpeaneremneparypusix TOTO
Ha OCHOBE IEPOBCKHUTOINOJO0OHBIX OKCHUIOB MEPeXOAHbIX MetamnoB", Vcmexu xumuu 82,
2013, c. 686-700.

9. S.B. Adler “Factors Governing Oxygen Reduction in Solid Oxide Fuel Cell Cathodes”
Chem. Reviews 104 (2004) 4791-4844.

10. HO.M. IlonnaBko, IlepesepzeBa FO.I1., PaeBckuit W.IL ®duszuKka aKTHUBHBIX
IURIIEKTpUKOB. PocToB-Ha-Jlony. U3n-Bo HOxHOro ®enepansHoro yuusepcurera, 2009.

11. Komgu V. IIbe3031eKTprUYeCTBO U €ro npakTuieckoe npuMmenenue. Ilep. ¢ anrn. M., U3-Bo
HH. IuT., 1949.

9. Ilepeyenb pecypcoB HHGPOPMANUMOHHO-TEJICEKOMMYHUKANMOHHOH  CeTH
“UHTepHer” (najsee - cerb ’HHTepHeTr”), HEO0XOAUMBIX /AJIsI OCBOCHHUS
AU CIMILIMHBI

OBC IPRbooks

Cucrema 'APAHT: 251eKTpOHHBIN NEPUOANMYECKUN CLIPABOYHUK [ DIEKTPOHHBIN pecypc].
Koncynbrant [lntoc: cipaBoydHO - MOMCKOBasi cucTema [ DIeKTPOHHBIN pecypc]. —

OOO Hayunas snexktponHas Oubnuoreka. UHTerprupoBaHHbBINH HayYHBIH WH()OPMAITMOHHBINA
MOPTaJl B POCCUHCKOM 30He ceT MHTepHEeT, BKIIOYAOLIHiA 0a3bl JaHHBIX HAYYHBIX W3JaHUN
U CEepBUCHl Uid HWHGOPMALMOHHOTO OOECHeueHuss HayKu W BBICHIETO OOpa3oBaHUS.
http://elibrary.ru/

5. Undopmanmonnas cucrema «EauHoe OKHO JocTyma K 0O0pa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru/).

AW N —

9.1CocTaB NporpaMMHOro odecrne4eHust
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http://window.edu.ru/

1. Enunas snexTpoHHast oOpazoBarenbHas cuctema U-complex
2. AHTHIUIaruaT
3. Omnepanunonnas cuctema Windows
4. KommbrotepHas nporpamma st XuMukoB AcidBaselab
5. KowmmproTepHas nporpamma amnst xumukoB Cheml.ab

10. MeToanueckne ykazaHus JJs1 00y4aKIIMXCH M0 OCBOCHUI0 THCHHUILINHBI
TeopeTnueckue 3HAHUS, TMONYYCHHbIE W3 Kypca JIEKIUH, 3aKpervIsioTcs Ha
nabopaTopHbIX 3aHATUsIX. JIabopaTOpHBIE 3aHIATHS MPOBOSATCS B CIEIUAIBHO 000PYA0BAHHBIX
nabopatopusx (2-16 «Jlabopatopusi anamutuyeckord xumum Nely, 2-25 «JlaGoparopwust
aHamuTH4Yeckod XxuMuu Ne2)» ¢ TNpUMEHEHHMEM HEOoOXOJUMBIX CpeAcTB OOydeHus
(;mabopatopHoro 060pyA0BaHUs, 00PA3I0B, HOPMATUBHBIX U TEXHUYECKUX JOKYMEHTOB H T.II.).

[Tpu BbIMOTHEHHM 1a0OPATOPHBIX PabOT MPOBOAATCA: MOJITOTOBKAa OOOpPYHOBAaHUS U
npuboOpoB K paboTe, M3y4eHHE METOAWKH PadOThI, BOCTIPOM3BEICHHE M3y4aeMOro SBJICHUS,
W3MEpPEHHUE BEIMYMH, OIpPEACIICHUE COOTBETCTBYIOLIMX XapaKTEPUCTHK W IOKa3aTesei,
00paboTKa MaHHBIX M WX aHajau3, 0000IIeHHWE pe3yiabTaToB. B Xone mpoBemeHus padoT
WCIIONIB3YIOTCS TUIaH pabOThl M TaONMMIBl JJis 3amucedl HaOmroneHui. [lpu BeIMONHEHUH
n1abopaTopHOI pabOTHI CTYACHT BEJIET pabouue 3aliCu Pe3yIbTaTOB U3MEPEHUH (MCIIBITAHUIA),
opopMIISIET pacueThl, aHaJIM3UPYyeT TONy4YeHHBbIC JaHHBIE MyTeM YCTAaHOBICHHUS WX
COOTBETCTBUSI HOpPMaM W/WJIM CpPaBHEHHUS C HM3BECTHBIMU B IJIUTEpaType NaHHBIMU W/WIH
JAaHHBIMU JIpyrux cTyneHToB. OKOHUaTeNlbHbIE pe3yJbTaThl OQopMIsIIOTCS B (opme
3aKIO4YeHus. B yueOHO- MeToAMYecKoM TMocoOMM 1O J1abopaTOPHOMY HPAKTUKYyMY
YKa3bIBaeTCs MEPEUYCHb CPECTB 00ydeHus, GOpMYyITUPYETCs [eTb MPOBEACHUS U COJCpKAHUE
Kaxaoh mabopatopHoii pabotel. Ilo pesynbraram, TOJYyYEeHHBIM TPU  BBHITOJHEHUH
nmabopaTopHbIX paboTr, odopmistor sabopatopHblid  oTdeT. OTYET OICHWBAETCA IO
COJICPKAHUIO TEOpETUYECKOW MHGOpMAIMK, TMPaBUIBHOCTH OOpaOOTKM  MOJYYEHHBIX
AKCIIEPUMEHTAJIbHBIX JIAHHBIX U BEPHOCTH UX MHTEPIIPETAIIH.

MeTtoauyeckue ykazaHusi o 0popMJIEHUIO 0TYETA MO0 MPAKTHYECKHUM padoTam.

OdopmiieHre oTyeTa BINOJIHACTCS B IeyaTHOM Gopme. B oTdyere 101KHBI OBITH
NPUBEICHBI: LIeJIb PAaOOTHI; KPATKOE N3JI0KEHHE TEOPETUIECKNX OCHOB, METOIMKA
MPOBEICHUS pabOThI; 00padOTKa U 00CYX ACHUE MOTYUYECHHBIX PE3yJIbTAaTOB, BHIBOIBI.

Habop Tekcra nomkeH ObITH clienaH B TEKCTOBOM pefakTope Microsoft Word s
Windows m060ii Bepcum.

[Ipu Habope TekcTa clieAyeT BBIACPKUBATH CIEIYIONINE 00s3aTesIbHbIE TPEOOBAHMUS:

1. Ortcrynsl cneBa — 30 MM u ciipaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. Ipudt ocroBHOTO TekcTa - Times New Roman; pazmep 14 myHKTOB

(xernb), 1,5 untepsan.

3. AOG3zamHbpIi OTCTYII paBEH 5 MEYaTHBIM 3HAKAM.

4. Hywmepanus cTpaHul] — BHHU3Y.

5. 3arojoBKH, MOJ3arojIOBKHU, PUCYHKH, TaOMUIbI, (QOPMYJIbl OTHENAIOTCS OT OCHOBHOTO
TEKCTa MEXKCTPOUYHBIM PACCTOSIHUEM.

11. Ilepeyenr MHGPOPMANMOHHBIX TEXHOJIOIMid, UCHOJIb3yeMbIX NPH OCYLIECTBJIEHUHN
00pa3oBaTeILHOI0 MpoLecca MO0 IUCHUIIMHE (MOAYJII0), BKJIKYAs IepedyeHb
NMPOrpaMMHOI0 ofecrieyeHuss M MHGOPMAIMOHHBIX CIPABOYHLIX CHCTeM (NMpPH
He00X0IUMOCTH).

Enunas snextpoHHas odpazoBarenbHas cuctema U-complex
AHTHIIaruar
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13

Buneo-nexuun

DJNEeKTpOHHbIE YUEOHUKHU
DJNEKTpOHHBIE IPE3EHTALNN
KommnberorepHoe TectupoBanue

12. MarepuaabHO-TeXHHMYECKas 0a3a, He0OXOAUMAsA I OCYLeCTBJICHUS
00pa30BaTEJILHOIO Mpouecca No AMCHUIInHe (MOYJII0).

Jlek1iMoHHbIE 3aHATHS MPOBOJATCS B ayIUTOpHH 3-20 JIEKIIMOHHOTO KopIyca (KopIyc
KamIiryca) YeueHCKOro rocyjapcTBEHHOro ynusepcurera uM. A.A.KaapipoBa, OCHaIllEeHHOM
TaK)Xe U NMPE3CHTAIIMOHHON TEXHUKOM.

[TpakTuueckue pabOTHI MPOBOJATCA B YUeOHBIX JlabopaTtopusix kadenps xumun (3-18, 3-
30), KOTOpbIe OCHAIIECHBI BBHITSDKHBIMU IIKa(haMu ¥ OCHOBHBIM JIAOOPATOPHBIM 000PYI0BaHUEM:

0714 836€UUBAHUs — BECl TEXHOXUMHUYECKUE U aHATUTUYECKHE;

0114 ¢hunemposanusi — BOPOHKH CTEKJISIHHBIE, (hapdopoBsie, KonObl ByH3eHa, HAacOCHI
KamoBckoro, BakyyMHbIE HACOCHI;

0J1A 8bICYWUBAHUA U NPOKATUBANHUS ewecm8 — HKCUKATOPbI, Yamku Iletpu, dapdhopossie
YaIlIKH, TUTIIN, COUPTOBKH, CYIIMIbHBIE IKa(bI, MypeTbHbIe TTeUH;

0 NpU2OMOosIeHUs pacmeopog — CTAKAHbl, MEpHbIE KOJObI, MEpHbIE LMIMHIPHI,
MUMNETKH, Ha0OpBI APEOMETPOB;

0713 NPOGeOeHUs. PA3TIUYHBIX ONBINOE NO NOTYYEHUIO 6EUJeCE U BbIABIEHUIO UX XUMUYECKUX
c6oticme — CTEKIITHHbIE IPOOUPKHU, CTaKaHbl, KOJIOBI M peTOpPThI; KosIOb! Bropiia;

BOPOHKH KarleJbHbIe, CKISTHKH Jlpekcerns, TUIIEHKO U IpyTryue IpOMBIBHBIE CKIISTHKH;

daphopoBble dYalIKu, CTakaHbl, THIVIM, CTYNKM C @ecTUKaMu; amnmapaTtsl Kwumnma,
ra30MeTphl, 030HATOPHI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJIsSIHbIE, MACIISIHBIE U IIecyaHble OaHM;

XOJIOMMIbHUKHN JInOuxa, BO3AYLIHBbIE XOJIOJWIBHHUKH, KPUCTAJIIM3aTOPhl; MPUOOPHI IS
HAOJIIOJIEHUSI  JIEKTPONPOBOJHOCTH,  JUI  OJEKTPOJIM3a;  TajJbBaHUYECKHE  DJIEMEHTHI;
BOJIETMETPBI, TEPMONAPHI, JJAOOPATOPHBIE ABTOTPAHCPOPMATOPHI;

nepeMenInBaroIiee YCTpOHCTBO, IeHTpU(yTa, KOJIOOHATPEBATEIIH;

CTOJIBI JIAOOPATOPHBIC U MIPUCTCHHBIC C MOABEACHHBIMHE - BOJIOW U IepeMeHHBIM TokoM 220 B;
XUMHYECKHE MIKa]bl 17151 XpaHEHHS: PEaKTUBOB; TIOCY/IbI; MPUOOPOB; XaJaToB, BEpXHEH
OJIC)KIbI, BBITSDKHBIC MKadbl, HA00P apeoMeTpoB, KastiopumeTp, pH-meTp, criektpodoTomMeTp,
(boTOoKOTIOPUMETD, TA00OPATOPHBIA MUKPOCKOTI.
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10.

11.

12.

Conepxanue

CTp.
Llenu v 3apa4n OCBOSCHMS TUCITUTIMHBI 4
[lepeyens IaHUpPyEeMBbIX Pe3yabTaTOB OOYUYEHUSI IO JUCITUTIIMHE
(MOZyJII0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUSI
00pa3oBaTeNLHON POTPAMMBI 4
Mecro aucuumunabl (Moayisi) B ctpykrype OITOIT 5
Copep:xaHue JUCHUILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE [0 TEMaM
(paznenam) ¢ ykazaHHEM OTBEJCHHOI'O HA HUX KOJIMYECTBA
aKaJeMHUYECKHUX 4acOB U BUIOB YUEOHBIX 3aHITHI 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECTICUeHHUS ISl CAMOCTOSITEIbHOM
paboThl 0OYYAOITUXCSI TIO TUCITUTUIMHE (MOTYJIIO) 10
@DOH/I OIIEHOYHBIX CPEJCTB AT MPOBEACHUS MPOMEKYTOUHOM aTTecTaIlluu
00yJaronuXxcst Mo JUCIUTUIMHE (MOTYJIIO) 10
Oco0eHHOCTH peanu3aluu AUCUUTUTHHBI I UHBAIHUJIOB H JIUI] C
OrPaHUYEHHBIMU BO3MOKHOCTSIMHU 3710POBbS 13
[lepeueHb OCHOBHOM U JOTIOJIHUTENHHON YUeOHOMN JIUTEPATYPHI,
HEOOXOAMMOM JIJIsi OCBOCHHMS TUCIIMIUIMHBI (MOJTYIIS) 14
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
"NHTepHeT", HeOOXOIUMBIX AJISI OCBOCHUS JUCIMIIUHBI (MOTYIIs) 14
MeToaudeckue yKa3aHus sl 00YYaroIIUXCsl IO OCBOCHUIO TUCITUTLTAHBI
(Motyst) 15
[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMBIX TIPU
OCYIIECTBICHUH 00pa30BaTEIHHOTO MPoIlecca Mo AUCIUTUIHHE (MOIYIIO),
BKJIIOYasi IEPEYEHb MPOrpaMMHOI0 00ecriedeHNs U NH(OPMaLlMOHHBIX
CIPaBOYHBIX CUCTEM (TIPU HEOOXOJMMOCTH) 15
Ornucanre MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJIEHUSI 00pa30BaTEILHOIO MPOIEcca MO JUCHHUILTUHE (MOIYIIIO) 16



1. He.]'llfl H 3aJa4Y1 OCBOCHHMA JUCHUIIJIMHBI

Llesb ocBOEHMS TMCHUIIMHBI: TIOJTYYCHUE CTYJeHTaMU 0a30BOro oOpa3oBaHUs MO BCEM
acrieKTaM COBPEMEHHOW aHAJTMTUYECKON XUMUH, pa3pabaThIBAOIIEH Ha OCHOBE ()yHIaMEHTAIbHBIX
3aKOHOB (PM3MKHM U XMMUU NPUHLIUITHAIBHBIE METO/bI U MIPHUEMbl YCTAaHOBJIEHUSI KaYECTBEHHOTO U
KOJINYECTBEHHOI'O COCTaBa PAa3JIUYHBIX OOBEKTOB U OOECHEUCHHs] KOHTPOJIS TEXHOJIOTMYECKHX
IIPOLIECCOB

3agayM JUCHMILIMHBI: PA3BUTHE TEOPUU BCEX XMMHMUYECKMX U (PU3UKO-XMMHUYECKHX
METOJIOB AaHajau3a M Olepauuil, ¢ KOTOPBIMU CTaJKMBAaETCS XHUMHUK- AHAIUTHK B IIpolecce
pa3pabOTKH, COBEPIIEHCTBOBAHUS U MOBCEJHEBHOIO BBHIMOJIHEHUS PA3JIMYHBIX METOIUK aHAJIN3a;
Hay4yHOe OOOCHOBaHHE OOLIMX BOIIPOCOB TEOPHM OIpENeNeHUs, UICHTU(DUKALMH, Pa3JeIeHUs U
KOHLICHTPUPOBAHUS BEILECTB.

2. IlepeyeHb MIIaHNPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO0 AUCHUIINHE, COOTHECEHHBIX C
IVIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHOM NPOIrPaMMBbI.
[Iponecc u3ydenns: TMCUMILIMHEBL «MOJIEKyIsIpHAs CHIEKTPOCKOIMS KOOPANHAMOHHBIX
COEIMHEHMI» HarpasieH Ha (P OPMUPOBAHUE SJIEMEHTOB CJIEIYIOIUX KOMIIETEHIINH B
cootBeTcTBUM ¢ PI'OC Mo JaHHOMY HaIPABJIEHUIO MTOATOTOBKHU:

I'pynna komnereHuuit Kareropusi koMmneTeHIAi Kox n nHaumeHnoBanme
KOMIEeTEeHI[UH
IK CrnenuayiibHbIC 3HAHUS U [1K(0)-1:Crocoben
yMeHUsI, HeOOXOIUMBIE /U | UCTIOTIB30BaTh
3(PEeKTUBHOTO pereHus byHIaMEHTAIbHBIC
3aJa4 B MPOU3BOJICTBEHHOW | 3HAHUS CTPYKTYPHI U
NeATeTLHOCTH CBOMCTB HEOPraHUIECKIX

BEILIECTB U MAaTepUaJOB B
pelieHnu 3a1a4d
XUMHYECKOM
HaIpaBJIEHHOCTH

B pesynbpTaTe 0CBOCHUS AUCIUIUIMHBI 00YYarOITUIHCS JTOJDKEH:

Kox Kox u HaumeHnoBanue
Pe3yabTathl 00y4yeHus
KOMIETeHI N HHINKATOpPA
0 AUCIHUILINHE
U KOMIIeTEHIMHU
3HaTh: 0COOCHHOCTH CTPYKTYPBI U CBOMCTB

HEOPraHUYECKUX BEILIECTB U MATEPUATIOB
MK (0)-1.1. p n p ’

COCTABJIAIOLINX OCHOBY HAYKOEMKHX o0OJsiacTel
HApOJHOTO XO3SIICTBA

YMeTb: NPUMEHATH 3HaHWS CTPYKTYPbl U CBOMCTB
HCOPraHNMYCCKUX BCIICCTB B HAYKOCMKHX o0acTIx
HapOAHOI0 X0341CTBA

Bnanerb: 0COOEHHOCTSIMU CTPYKTYphl M CBOMCTB
HEOPraHUYECKUX BEILECTB U MATEPUAIIOB

3HaeT 0COOCHHOCTH
CTPYKTYpPBI U CBOWCTB
K (0)-1 HEOPraHUYECKUX
BEILECTB U MAaTE€pPHUAJIOB,
COCTaBJIAIOLIUX OCHOBY
HayKOEMKHX o0jacten
HApOJHOTO XO31CTBA




3.Mecto pucuumiinHbl B ctpykrype OITOII.

HucuumuinHa «MoJiekysipHasi CIEKTPOCKONUA KOOPJAWHAMOHHBIX coeauHennin» b1.0.06
OTHOCHTCA K JAUCHUIUIMHAM Oa3oBod dactu Onokabl «/luctummuaer (Moxynu)» OITOIT BO- mo
HanpasyieHuto noarotoBku 04.04.01.

JaHHbIl Kypc 3aKkiaAblBa€T 3HAHUS Uil HAay4YHO-UCCIEAOBATENIbCKOM MPAaKTHUKA U
BBIIIOJIHEHHUSI MAaruCTEPCKUX  JIuccepTanui. JIUCHUIIIMHA  HEMOCPEICTBEHHO CBSI3aHA €
HEOPraHUYECKOW XUMUEN, C XUMUEW KOOPIMHALMOHHON COEMHEHU.

1. Conep:xkanue JMCHUILIMHBI (MOAYJISI), CTPYKTYpPHPOBaHHOEe 10 TeMaM
(pa3gesamM) ¢ yKazaHMeM OTBEJACHHOI0 Ha HMX KOJHMYECTBA aKaJeMHYeCKHX
WJIM ACTPOHOMHYECKHX YaCOB M BH/I0B Y4eOHBIX 3aHATHI.

4.1 CTpyKkTypa AUCHHMILIMHBI.
OO61mast Tpy10€MKOCTb JUCHUIUIMHBI 10 OYHOUM opme oOydeHHs cocTaBiseT 6
3adeTHBIX eauHull (180 akageMuyecKkux yaca).

TpynoeMkocTs, 4acoB

Bux pabotsr CemecTpsl Bcero
3 ] 2

OO61mast TpyJ0eMKOCTh 180/5 - 180/5
AynuTtopHas pabora: 34 - 34
Jexyuu (J1) 17 - 17
IIpaxmuueckue sanamus (113) 17 - 17

Jlabopamopuwsie pabomut (JIP) - - -

CamocrosrenbHas pabora 92 - 92
CaMOCTOSITETbHOE U3YUYECHHUE Pa3/IeTIOB 92 - 92
Bua uToroBoro KOHTpoJIs — 3K3aMEH 36 i 36

4.2 Conepxxanue JJEKIIMOHHOT0 Kypca

Ne | HaumenoBanue Conep:xxaHue JeKIIUOHHBIX 3aHATHI (TeMbl)

n/n | pa3aena TUCHUILINHBI

1. | DnexTpoHHO- CBsI3b BEpOSATHOCTH TOTJIONICHUS KBaHTa ¢ MOJsipHbiM | A, PK
KoJsiebaTenbHO- ko3 duureHTom. 2. CpaBHEHHE CIIEKTPOB JUIs Pa3HbIX
BpalllaTeIbHbIe TUIIOB MOIJIOIIAIONIUX BEIECTB: aKBa- U
CHEKTpHI MOTJIOIEHHUsT | allMJJOKOMIUIEKCOB, OPraHUYECKHX BEILECTB C
MOJIEKYJL. XpOoMO(OPHBIMU TPYNIIAMU; UX KOMILJIEKCOB C

MeTaJlJlaMH, KOMILJIEKCOB TIepeHOoca 3apsaa v Jp.

Bo3MoxHOCTH oIpeiesicHus BEIIeCTB Ha OCHOBE
CHEKTPOB KaXKJOTO TUTIA.

[TponcxoxaeHHe CIIEKTPOB MOTJIOMICHUS aKBa - |
araokomIuiekcos d- u f-

JJICMEHTOB.

Teopust KpUCTAIUIMYECKOTO MOJIS. A, YO,




Bripoxnenue d-opoutaieit 1 CHATHE BBIPOXKIACHUS B
T10JI€ JIUTAH/I0B.

Benuunna sneprum kpucrammdeckoro mnosst (OKII).
Brusiaue paznuunbix paktopoB Ha BenuunHy DKII.
BepositHocTh d-d 1 f-f mepexomoB, nmpuunHbI
HapyuieHus 3amnpera Jlanopra.

N3mepenue
CBETOIOTJIOLLECHUS

N3MepeHne CBETOIOIOIECHHS

KonuuecTBeHHbIE XapaKTEPUCTUKU CBETOMOTIOICHHUS.
CBs3b pa3IMYHBIX XapaKTEPUCTUK MEXy cO00i, NX
3aBHCHMOCTh OT KOHIICHTPAIIMH PacTBOPA.

A, Y0

[TpuHIHITEI pabOTHI U OCHOBHEIE Y3IIbI IPUOODPA,
M3MEPSIOIIETO CBETOTOTIIONICHHUE.

HeoGxoaumMocTs pacTBOpa CpaBHEHUS M €r0
BO3MOJKHBIH COCTaB.

Wcrounuku cBeTa, MX CIEKTpaIbHas XapaKTEPUCTHKA,
MOIITHOCTbh, CTAOUJIBHOCTB.

A, Y0

Bocnpoussoaumocts
C®d-ananusza u myTu €e
ITIOBBIIICHUA

Bnustane pa3nuaHbIx GakTopoB Ha KOOPPHUIUEHT
BapHaluM JUIsl CIEKTPOPOTOMETPUIECKOTO
OIIPEJICJIEHUS B LIETIOM.

Bunst ommbox (MHCTpyMeHTanbHast, (poHoBas,
KIOBETHasl, peaKllMOHHAs), peajbHbIN BKJIaJ KaXKJ10M B
OOI11yI0 MOTPEeIIHOCTh 1 MUHUMM3ALUs 0011en
MOTPEIIHOCTH.

II, VO, PK

CBs3b HHCTPYMEHTAJIBHON OLIMOKU C ONTHYECKON
IJIOTHOCTBIO pacTBOpa M "KauecTBOM mpubopa" (KpuBas
[[Imunra).

Br160p onTuMaibHOM BEIMYUHBI ONITUYECKOM
IJIOTHOCTH.

[TyTn noBeimeHus "kadecTBa npudopa'.

11, VO, JIP

doTomeTpudeckue
peakiuu. OCHOBHbBIE
TpeOOBaHUS K
(dboToMeTpHUIECKOM
peaKIuu.

Baxknenmme peakuuu, npumensemslie B CPO-ananuse.
Hcnons30BaHne KOMIUIEKCOB C HEOPTAHUYECKUMU
JIMTaHIaMHU.

A, Y0

TpyanocTH, cBsi3aHHBIE CO CTYTIEHYATHIM XapaKTEPOM
KOMIUIEKCOOOpa30BaHusl B POJAHHUIHBIX U
aHAJIOTUYHBIX UM cucTemax. [IpenmyniecTBa Takux
CHCTEM.

A, Y0

0O0630p OpraHYECKUX
(doTomMeTpUIeCKUX
peareHToB

Kpurepuu cpaBHEHHs peareHTOB.

Knaccugukaius opraHMuecKuX peareHToB 10 TUITY
CBSI3U C LIEHTPAJIIbHBIM HOHOM.

Pearentsl, KOOpIMHUPYIOLIUECS YEPE3 ABA aTOMa
KHCII0poaa (cabonoraouame peareHTsl,
TUJIPOKCUIICOIEPIKALIUE KPACUTENH), UX JOCTOMHCTBA U
HEJI0CTaTKHU.

A, YO,

PeareHTsl, KOOPMHUPYIOLIHECS Yepe3 KUCTOPO M a30T
OJTHOBPEMEHHO (OKCHa30COCAMHEHUS,
aMUHOOKCHCOCIMHEHUS, HUITPO30COSTMHCHUS 1
OKCHMBI).

PeareHThI, KOOPIMHUPYIOIIUECS Yepe3 ABa aTOMa CEPBI
VI Yepe3 aTOMBI Cepbl M a30Ta OJIHOBPEMEHHO.

['eTeponoaUKOMITIIEKCHI
B aHAJIK3e

['eTeponoInKOMIUIEKCH B aHAJIU3E
Cocras u ctpoenue ['TIK.

YO, PK,




KHACJIOTAMHU ¥ KOMIUIEKCAHTAMMU.
Boccranosienune I'TIK.

Peaxiun o6pazosanus I'TIK, paspymienue ux

PK, JIP

OYHAS ®OPMA OBYYEHUA

4.3. Paznenbl AMCHUILUIMHBI U BUBI 3aHATHH, n3y4aemble B 111 cemecTpe

KonnuecTBo yacos
Ne AynuropHast
I}:[)g; HaumenoBanue pa3znenon Beero pabota Cp
JI I1P
1 2 3 4 5 12
1 Paznen 1. DieKTpoHHO-KOIe0aTeIpHO-BpallaTeIbHbIC 78 4 4 10
CIIEKTPBI NOTJIOMIEHUSI MOJICKYJI.
2 3MepeHre CBETONOIONIEHUS 28 4 4 20
3 Bocnpouszsogumocts CD-aHan3a U MyTH €€ MOBBIIICHUS] 26 3 3 20
4 Doromerpuueckue peakiui. OCHOBHBIE TPeOOBaHUS K 24 2 2 10
(boTOMETpUYECKON peakiny.
5 00630p opraHu4eckux GOTOMETPUIECKHX PEearecHTOB 24 2 2 10
6 ['eTepOnOIIMKOMIUIEKCH] B aHAJIU3E 14 o) o) 10
Aroro 144436| 17 | 17 92
4.4 CamocTosiTesqibHAs1 padoTa CTY/ICHTOB
By camocTositensHOM Kon
HamnmeHoBaHue TeMBI JUCITAIIINHBI BHEAy THTOPHOH PAGOTH OrneHounoe Koin-Bo OMIIOTEH-
WM pasgeia O6y‘IaIOH_II/IXC$[, BT. 9. KCP Cpe€AcCTBO qacoB LMK
Pazgen 1. DiekTpoHHO- I[Tpopabotka yueOHOM YO, PK
KoJIeOaTeTbHO-BpaIlaTeIbHbIC JHTEPATYPE], JIEKTHA 12 [1K(0)-1
CIEKTPbI NOTJIOMICHHUS MOJIEKYJI.
W3mepenue cBeromoromiennss | [Ipopaborka yuebHoi A, PK ITK(0)-1
JIMTEPATYPHI, JEKIHIA. 10
HOHFOTOBK& JOKJIajga.
Bocnpoussogumocts CD- IIpopaGorka y4eOHoit A, PK IIK(0)-1
aHATKM3a U IyTH €¢ MOBBIIICHHs | JMTCPaTyphl, JCKIHi. 20
IloaroroBka noxiiana.
DOTOMETPUYECKUE PEAKIINH. Hoxroroska Koknaza. PK, 1 [1K(0)-1
OcHOBHBIE TPeOOBaHUS K 20
(hOTOMETPUICCKON PEaKITUH.
O030p opraHn4YecKux [Ipopabotka yueOHo# T,PK 10 [1K(0)-1
(OTOMETPHUYECKHIX PEeareHTOB /TATCPATYPB, JICKIIHIH
['eTeponoIMKOMILIEKCHI B [Ipopabotka yuebHo YO, PK 10 [TK(0)-1
aHaguse JIMTEPATYPBhI, JICKIIUU.
Bcero B 3-M cemerpe-92 gaca
4.5 JlabopaTopHbie padoThI He MPETYCMOTPEHbI Y4€OHBIM IJIAHOM
4.6 IlpakTHyeckne 3aHATHS
Ne Conep:xxaHue NPaAKTHYECKUX 3aHITHI (TeMBbI) Kou-
Neni/m | paspena
4acoB




Bo3MoxHOCTH OnpezieNIeHHs BEIIECTB Ha OCHOBE CIIEKTPOB KaX10T0 4
THIIA.

1. 1 Bunp! ommbok (MHCTpYMeHTanbHast, (POHOBAsI, KIOBETHAS,
peaKkIMOHHAs), PeaTbHBINA BKJIA] KaXI01 B OOLIYIO MOTPEIIHOCTh U
MHUHHMMU3AIHS O0IIEH.

W3mepenne cBeTONOTIONIEHUS. 2

5 ) CBs3p  BEpOSITHOCTM  TOTJIONIEHWS ~ KBaHTa € MOJISIPHBIM

' Kod( puIeHTOM.
KonudecTBeHHBIE XapaKTEPUCTUKH CBETOMOTIIONICHHUSI.
Bnusaue pa3nuuHbIX (GakTopoB Ha KOAPQUIIMEHT BapHaILH IS 2

3 CHEKTPO(OTOMETPHUIECKOTO ONPEICIICHHS B IIEJIOM.

' CBs3b HHCTPYMEHTAJILHON OLIMOKH C ONTHYECKON INIOTHOCTBIO 2
pacTtBopa u "kauectBoM mpudopa" (kpusast [lImuara).

n 3 [TpuHIuns! paboTHl M OCHOBHBIE Y3JIbI IPUOOPA, U3MEPSIOLIETO 2
CBETONOTJIONICHHE.

5. 3 Kpurepuu cpaBHEeHUsI peareHTOB. 2
CpaBHEHHE CHEKTPOB Ui PA3HBIX THIIOB IIOTJIOINAIOIINX BEHIECTB: | 3
aKBa- U alUJOKOMIUIEKCOB, OPTaHMUECKUX BEIIECTB C XPOMO(QOPHBIMH

6. 3 rpynnamMy; HMX KOMIUIEKCOB € MeTalllaMHM, KOMIUIEKCOB IepeHoca
3apsina.Peakiun  oOpasoBanust ['TIK, paspymieHue ux KUCIOTaMH U
KOMIUIEKCAaHTAMH.

Bcero 3a 3-em cemectpe -17

OYHO-3A0OYHAS ®OPMA OBYYEHUSA
4.1. CTpyKTypa IMCHUILIHHBI.
OOmast TpyA0EMKOCTh IUCHMIUIMHBI 10 OYHOW (opMe OOyueHHs] COCTaBisIeT 43a4eTHBIX
equnaull ( 180 akagemMuueckux yaca).

TpynoeMKOCTb, 4acoB

Bu paGoTel CeMecTpbl Beero
3 i 4
OO61mas TpyJ0eMKOCTh 180/5 - 180/5
AynuropHas pabora: 42 - 42
Jexyuu (J1) 12 - 12
Ipaxmuyeckue 3anamus (113) 24 - 24
Jlabopamopuwsie pabomut (JIP) - - -
CamocTosiTenbHas paboTa 144 - 144
CamocTrosTenbHOE U3yUYEHHUE pa3IeoB 144 - 144
Bua uToroBoro KOHTpoJIs — 3K3aMEH 36 - 36

4.3. Pazgenbl AMCHUILIMHBI M BU/bI 3aHATHH, H3yyaemble B VI cemecTpe

KonnyecTBo 4acoB
Ne AynuropHast
as- HawnMeHoBaHue pa3aenon
Eena pasit Bcero paborta CP
J | op




1 2 3 4 5 4
1 Paznen 1. DnexkTpoHHO-KOIeOaTeIbHO-BpaIaTeIbHbIC 28 ) 4 20
CIEKTPbI IOIVIOIICHUS] MOJIEKYJI.
2 l13Mepenne CBETONOITIOIEHHS] 28 2 4 20
3 Bocnpouspogumocts CdD-aHanm3a u myTH €€ TMOBBIIICHNS] 26 2 4 25
4 doTtomeTpuueckue peakuuu. OCHOBHbIE TPEOOBaHUS K 24 2 4 25
(hOTOMETPUUECKON PEaKIIUU.
5 0630p opraHn4eckux GOTOMETPUIECKUX PEareHTOB 24 2 6 25
6 ['eTepOonoJMKOMILIEKCHI B aHAIN3E 14 4 6 25
Hroro 180+36| 12 | 24 | 144
4.4 CamocrosiTesibHas padoTa CTyJ1eHTOB
HaunmenoBanme TeMBI TUCIUITINHEL Bun CaMOCTOHUT eIIBHOM Orenounoe Koi-Bo Koz
WH pasiena BHEAYIUTOPHOU PabOTHI Cpe/ICTBO 4ACOB KOMIIETEH-
obyuaromuxcs, B T. 4. KCP jangest
Pasnen 1. DnekrpoHHO- Ipopabotka yueOHOM ¥O, PK
KoJIe0aTeIbHO-BpalaTeIbHbIC TTHTEPATYPbI, JeKLMil 4 [TK(0)-1
CIEKTPbI NOTJIOMICHHUS MOJIEKYJI.
W3mepenue cBeronoromienus | [Ipopaborka yuebHoii A, PK [TK(0)-1
JIUTEPATYPBI, JTEKIHHA. 20
TTonroroska mokiazna.
BocnpounsBogumocts CD- Ipopabotka y4eOHoi A, PK [TK(0)-1
AHANIN3A U TIyTH €€ MOBBIIICHMs | JMTCPATypbl, JeKIlii. 20
HOHFOTOBK& JOKJazaa.
DOTOMETPUYECKUE PEAKIINN. Hozaroroska noxyaza. PK, 11 [1IK(0)-1
OcHoBHbIE TpeOOBaHUS K 25
(oToMeTpUUIECKON peaKIiH.
0O030p opraHIYeCcKuxX IIpopabotxa yueOHoH T, PK 75 [TK(0)-1
(bhOTOMETPUYIECKUX PEareHTOB B i e
['eTeponoNIMKOMILIEKCH B IIpopabotka yueOHol YO, PK 75 [TK(0)-1
aHaianze JIMTEPATYyPhl, JICKIUU.
Bcero B 4-om cemectpe -144
4.5 JlabopaTopHbie padoThI He MPeTYCMOTPEHbI Y4eOHbIM IJIAHOM
4.6 IlpakTHyeckue 3aHATHS
e CoaepxaHue NPaKTHYECKUX 3aHATHIH (TeMbl) Koax-
Ne ni/m pasz[;ma BO
4acos
Bo3moxHOCTH OIpeneneHysl BEMECTB Ha OCHOBE CIIEKTPOB
KaX/10Tr0 THUIA.
1 1 Bunp! ommbok (MHCTpYMeHTabHast, (POHOBAs!, KIOBETHaA, 4
peaKIMOHHAsT ), peaIbHBIA BKJIa/l KaKI0M B OOIIYIO MTOTPEITHOCTh
Y MUHHMH3AIMS O0IIeH.
H3Mepenne CBETONOIOMIECHUS.
) ) CBsi3p  BEpPOSTHOCTM  IIOIJVIOIIEHHMS KBaHTa C  MOJIIPHBIM )
K03 HULIUEHTOM.
KosnnuecTBeHHbIE XapaKTEPUCTUKHU CBETONOTIIOLIEHMUSL.




Bnusinue pa3nuuHbIX GakTOpoB HA KOAPPHUIMEHT BapHaLUU IS
CHEKTPO(POTOMETPUUECKOTO ONPEEICHHS B LIEJIOM.

CBs3b HHCTPYMEHTAJILHON OIIMOKH C ONTHYECKON TNIOTHOCTBIO
pactBopa u "kauectBoM npudopa' (kpuBas [lImmuara).

[TpunIUIB pabOTHl M OCHOBHBIE Y3IIBI TPUOOPA, U3MEPSIONIETO
CBETOIIOTJIONICHHUE.

5 3 Kpurepuu cpaBHEHUsI peareHTOB. 2

CpaBHEHHE CIIEKTPOB I Pa3HBIX TUIIOB MOIVIOMAIOLINX BEILECTB!
aKkBa- U  AIUJOKOMIUIEKCOB, OpraHMYeCKUX BEUIECTB C
XpOoMOGOPHBIMU  TPYIIAMM; HMX KOMIUIEKCOB C METallJlaMH,
KOMILJIEKCOB IIEPEeHOca 3aps/a.

Peakiun o6pazoBanus I'TIK, paspymenue wux KHCIOTaMH U
KOMIUIEKCAHTAMHU.

4.7 KypcoBas paéoTa — HE IpeyCMOTpEHa yUeOHBIM TJIAHOM

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecreYeHUs1 ISl CAMOCTOSATEJbHOH pPadoThI
o0yuyaumuxcsi o TUCHUIIMHE (MOYJIIO)

1. I'pxeropxkesckuii K.B. OCHOBBI MOJIEKYJISIPHOM CIEKTPOCKONMH. CIIEKTPBI ONTUYECKOTO
MOTJIOUICHHSI U TIOMUHECIICHIINY, TPUMEHEHNE B U3yUYE€HUHU OJTUOKCOMETANIATHBIX
HaHOKJIACTEPOB [ DJIEKTPOHHBIN pecypc]: yueOHoe nmocobue/ I'pxxeropkeBckuii K.B.,
Octpoymiko A.A.— DIeKTPOH. TEKCTOBBIC TaHHbIe.— ExarepunOypr: Ypanbckuit
dbenepanbubiit yauBepceuret, 9bC ACB, 2015.— 212 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/66564.html.— DBC «IPRbooks»

2. Heynaunna JI.K. ®u3HKO-XMMHUYECKHE OCHOBBI IPUMEHEHMSI KOOPINHAIMOHHBIX COEINHEHUN
[DnexTpoHHBIi pecypc]: yueOHoe mocodue/ Heynaunna JI.K., Jlakuza H.B.— DnexTpoH.
TEKCTOBbIe JaHHble.— ExatepunOypr: Ypanbckuii henepansubiii yausepcuter, 95C ACB,
2014.— 124 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/68499.html.— BBC
«IPRbooks»

6. DoHI OLEHOYHBLIX CPeICTB /Js1 TMPOBEJEHUS] AaATTECTAUMH O0YYAKIIUXCH IO
AMCHUIJINHE (MOILYJII0)
[IpeaycMoTpeHsl creayroniue BUabl KOHTPOJIA KauecTBa OCBOCHUSI KOHKPETHOM TUCIUILTAHBI:
- TEeKYIIIUHA KOHTPOJIb YCIIEBAEMOCTH
- MPOMEXKYTOYHAs aTTeCTAIUsl 00YyJarOITUXCsl IO TUCIUTIIINHE
®DoH/T OIICHOYHBIX CPEJCTB JUIS MPOBEJACHUS MPOMEKYTOUHON aTTeCTallud O0YYaroIuXCs
0 TUCIUTUTNHE 0POPMIICH B IPUIIOKEHUU K paboueit mporpaMme TUCITUTUTHHEIL.

Tunopsie KOHTPOJIBHBIC 3aJJaHUA HWJIM HWHBIC MaTCpHUAIbI, HCO6XOI[I/IMBIC JJIs1 OICHKHU 3HaHI/II71,
YMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH B IIPOLECCE TEKYIIETO KOHTPOJIA

KonTposibHbIe BoOnmpochl W 3aJaHusl [JIsi NPOBeJeHUS] TeKYyllero KOHTPOJs |
NMPOMEKYTOUHON  aTTeCTAUMH MO MeTOAaM  OOHapy:KeHHs, pa3iejeHuss U
KOHIIEHTPUPOBAHMS
1.Chopmynupyiite TpeOoBaHUS, MpeabsIBIsieMble K (oTOMEeTpUUecKiM peareHTam. llepeunciure
TUMIUYHBIE MCTOYHUKH H3IIydeHUs B crekTpodoromerpun. B kakoi oOnacTh CHeKTpa OHH
U3ITy4aroT?
2.B xakux eAuHMIIAaX BbIpaxaercs Kod()PHUIMEHT MOTJIOMIEHH, €ClIu KOHIICHTPAIUs BbIpakeHa B
MKT/MT?
3.Ilponyckanue pactBopa ¢ KoHmeHTpanuend 10,0 MKr/mi BemiecTBa, M3MEPEHHOE B KIOBETE
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anuHoH 1,3 em, paBHO 22,0%. PaccunTaiite ko3ppULIMEHT MOTIIOIMIEHNS BEeLECTBA.

4.Ilepeunciante OCHOBHBIE 0COOEHHOCTH aHanu3a BemecTBa o MK-cnekrpam.
5.HazoBute ocHOBHBIE HCTOUHUKHU M3nyueHus B MK-cnexkrpockonuun

TecroBbIe 3aaHuA:

1. Kakoii peareHT He00X01UM 117151 He()EIOMETPHUECKOTO ONpeIeeHus CyIb(paTon?

1) BaCl2 2) CuCI2 3) NH4SCN 4) AgCl
2. KakoBo mpenmyuectBo HeeromeTpun? BozMOKHOCTE OINpeesieHus:
1) ManbIX KOHLIEHTPALIU; 2) BBICOKHMX KOHIICHTpaIuii;

3) KOJUIOMJTHBIX CUCTEM; 4) NCTUHHBIX PACTBOPOB.

3. Kakue peakiuu HanOoJiee 4acTo UCIONb3YIOTCS B CIEKTPOPOTOMETPUU?

1) peakmuu ocaxxaeHus

2) peakiuu KOMIUIEKCOOOpa30BaHUs

3) OKHUCIHUTENBHO-BOCCTAHOBUTEIBHbIE PEAKIINU

4) peakuuu TUAPOTU3a

4. Kakue 3HaueHus abcopouuu (A) U3MepstoTcs ¢ HaMMEHbIIIEH TOTrPEeITHOCTHI0?

1)0-0,2; 2)0,2-0,8; 3)0,8 -2,0; 4)0,05-0,1.
5.Kakas gacTp cieKTpa COOTBETCTBYET yIbTPapHOIETOBOM 00macTu?

1) 400 - 750 HM™; 2)200 - 400 am;  3) <200 HM; 4)> 750 M.
-400 am;  3) <200 HM™; 4) > 750 am.

IIpakTyeckas padora
Bo3mo:xHOCTH onpe/esieHHs1 BelIeCTB HA OCHOBE CIIEKTPOB KaKA0I0 THIIA.
Lean paboTbI:

1. O3HaKOMHUTBCS C TEOPUEN CTPOEHUS aToMa

2.03HaKOMHTbHCS C 3aKOHOMEPHOCTSIMH PACIIOJI0KEHUS CIIEKTPaIbHBIX CEpUI U CIIEKTPAIbHbBIX
JIMHUM B CIIEKTPE aTOMa BOJOPOAA.

3.IloaTBEepAUTH CIIpaBeATUBOCTh cepHalIbHOM Gopmyiisl banbMepa.

4. O3HaKOMHUTBCS C XapaKTEPOM CIEKTPOB U3IyUEHHS Ta30B, NapOB, U TBEPABIX TEI.

Teopetnueckoe BBEEHNE

B 1911 roxy 3. Pesepdhopmom Obuia ipeasioxkeHa ssoepuas (nianemapHas) mooeiv amoma. B
LIEHTPE aTOMa XUMHUYECKOT0 JI€MEHTa ¢ TIOPSIKOBBIM HOMEpoM Z B Tabnuiie MeH eneena
pacrosioxkeno Manenbkoe (quamerp 107°-10" M) maccuBrOE (99,95% Macchel aToma) Sapo, 3apsi
KOTOporo + Ze (e — 31eMeHTapHbIi 3apsa). Bokpyr sapa, mogo0HO rmiaHeTam, moj 1eHCTBUEM
cwiibl Kynona Bpamiarotces Z oTpULaTeNbHO 3apsKEHHBIX AJIEKTPOHOB, 00pa3yst 3JeKTPOHHYIO
000150uKy aToma (pucyHok 4.1). AToM B 11eJIOM HEUTpaJieH.

[TnaneTapnas monens atoma Pezepdopaa sBumach KpymHBIM IIarOM B Pa3BUTHH 3HAHUN O
CTPOEHHUE aTOMa, OJJHAKO HE CMOTJIa OOBSICHUTH JUTMTEIBHOCTh CYIIECTBOBaHUS aToMa (ero
YCTOWYMBOCTB), OCKOJIbKY IMPOTUBOPEYMIIAa 3aKOHaM Kilaccuueckoi ¢usuku. [Ipeononenue
BO3HUKIIUX TPYAHOCTEH MOTPEeOOBAIO CO3JaHHE HOBOM — K8AHMOB0I — TEOPUH CTPOCHHUS aTOMa.
B 1913 rony natckuit ¢puzuk Hunsc bop npemioxut oTka3zaTbCsi OT MHOTUX MPEICTaBICHHM
KJIACCUYECKON (QU3UKHU U cHOPMYITHPOBAII 1OCMYIAMblL, HA OCHOBE KOTOPBIX J0JKHA CTPOUTHCS
HOBAas TEOPHsI CTPOEHUS aTOMa:

1. Ilocmynam cmayuonapuvix cocmosanuii: B aroMe CyIecTByIOT cTallMOHapHbIE OPOUTHI,
HaXOJSICh Ha KOTOPBIX AJIEKTPOH 00J1aaeT JUCKPETHBIM 3HAU€HHEM dHepruu £, (n - Homep
OpOUTHI); B CTAIIMOHAPHOM COCTOSIHUE aTOM HE TOTJIONIAeT U He U3Ty4aeT SHEPrHlo.

2. Ilpasuno wacmom: I1pu mepexo e dIEKTpOHA CO CTAIMOHAPHONW OPOUTHI C HOMEPOM 7 Ha
CTallMOHAPHYIO OPOUTY C HOMEPOM k MPOUCXOANT (PUCYHOK 4.2):

— u3iny4yeHue (poToHa ¢ sHepruen hvy, ecinu n > k (Hanpumep, nepexoj ¢ ypoBHs E; Ha E));
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— noruonieHue (poToHa ¢ FIHEprueh hvy, ecnu n < k (Hanpumep, nepexo] ¢ yposHs E; Ha E»).
OHeprus (oToHa paBHA Pa3HOCTH YHEPIUHU HIEKTPOHA HA OPOUTAX:

E(/) = hvnk = En-Ek.

HoBast Teopust CTpOeHHUST aTOMa ITO3BOJIHIIA:
1. Paccumntats pajuyc nepBoil opOUTHI AJIEKTpOHA B aToMe Bojopoa (Z=1; n = 1) - nepswiil
bopoeckuil paouyc

rae m. = 9,11-107" kr - macca >1exTpoHa;

e=1,6:10" Kut — 3apsiji 2JeKTpoHa;

eo = 8,85-107'2 d/M — pneKTpHYecKas MOCTOSHHAS;

h=h2m=6,63-10"* JI:x/c - nocrosuHas I1nanka;

a TaKKe PaCCYUTATh PAJUYC n-Oi OPOMTHI HIEKTPOHA I BOJOPOIONOI00HBIX CHCTEM (COCTOSIIMX
U3 SA1pa ¢ 3apsaaoM Ze U OJHOTO DJIEKTPOHA)

S n=2,3,..., (4.1)

T. €.

TEM CaMbIM HOATBEPANUTb, YTO palduyChbl CTallMOHAPHBIX Op6I/IT SJICKTPOHA 1, UMCIOT

IUCKPETHbIe 3HAUEHNS U TIPONOPIIMOHATBHBI KBapaTaM LEeJIbIX YUCell
Ilepeuens TeM 1i1s pedpepaToB

1.

2.

W3ydyeHne KHHETUKH pPEaKIUH KOMIUIEKCOOOpa3oBaHMS KOoOalbTa C PEaKTUBOM
NnpuHCKOro; HUKENSA ¢ AMMETHITIIMOKCUMOM.

HccnenoBanne ONTUMANbHBIX YCHOBUU (AA, Avax, MeR, pHom) KoMIUIEKCOOOpazoBaHUs
KoOaJibTa C 0-HUTPO30-P-HaPTON, TUMETHITINOKCUMATa HUKEIS.

OrnpezenieHre OCHOBHBIX METPOJIOTHYECKUX XapaKTEPUCTHK W YCTAHOBJIEHHE TPAaHMUIIL
oTpe/ieNIieMbIX KOHIIEHTpAIMil peakiuii 00pa30BaHUs OKpPALIEHHOTO KOMIUIeKca KoOaiabTa
¢ peakTuBOM MIBUHCKOrO, HUKEIS C TUMETUITIMOKCUMOM.

ComoctaBuTh (HOTOMETPUUYECKUM W HOJOMETPUUYECKHI METOIBI OMPEICICHUS MEIH B
CIUIaBax.

HccnenoBats mnonunmHeHue 3akoHy byrepa-JlamOepra-bepa HMHTEHCHBHOCTH OKpacku
MPOYKTa peakIMi aCKOPOMHOBON KUCIOTHI ¢ MOJTUOIeHO(DOCHOPHBIM PEAKTHBOM.

Jrtansl (OpMUPOBAHUS M OLCHUBAHUS KOMIIeTeHIHI

HaumenoBan
KonTpoaupyemsie pa3aesibl (TeMbl) TUCHHIITHHBI Kon wommerenuiu me
(11U ee yacTH) OLIEHOYHOI0
cpencTBa
YO, PK
Paznen 1. DnekTpoHHO-KoneOarenpHO-Bpamarenbubie | [1K(0)-1
CHEKTPHI MOTJIOIMIECHHS] MOJICKYJL.
H3mepeHne cBeTONOTIONICHUS [TK(0)-1 A, PK
Bocnpouzeoaumocts CP-ananuza u myTu ee [1K(0)-1 A, PK
HOBBIIICHUS
®oromerpuueckue peakiuu. OcHoBHbIe TpeboBanus Kk | [1K(0)-1 PK, Il
(oToMeTpUIECKON peaKIiHy.
00630p opraHYecKUX (POTOMETPUICCKUX PEarcHTOB I1K(0)-1 T,PK
['eTeponoJIMKOMILIEKCHI B aHAJIU3E [TK(0)-1 YO, PK
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IIkana 1 KPpUTEPUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPUYECKHX padoT

banjbl Kputepun

['myOokoe © mpouyHOE YCBOEHHME MporpamMmmHoro marepuana. llomHbie,
MoCJIeIOBAaTeIbHbIC, TIPAaMOTHBIE W JIOTUYECKHM HW3JIara€Mble  OTBETHl  MPHU
5 BUJOU3MeHeHUH 3agaHus. CBOOOJHO cIHpaBiseTcs ¢ IOCTaBICHHBIMU 3aauyaMu,
MOXKET OGOCHOBaTB IIPUHATLIC peuicHus, ACMOHCTPHUPYCT BJIaACHHUC
Pa3HOCTOPOHHUMH HAaBBIKAMH U IPUEMaMU BBINIOJIHEHHSI IPAKTUYECKUX PaldoT.
3HaHHWE MPOrpaMMHOIO MaTepuaja, I'pPaMOTHOE H3JIOKEHUE, 0€3 CYIIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOIMPOC, MPABIJIbHOE IPUMEHEHUE TEOPETHUECKUX 3HAHUH,
BJIAACHUC HGOGXOI[I/IMBIMI/I HaBbIKAMU IIPH BBITTOJHCHUYW MPAKTHYCCKUX 3ada4.
JleMOHCTpHUpYEeT YCBOEGHHE OCHOBHOTO Marepuala, MpH OTBETE€ JOIMYCKAIOTCS
HETOYHOCTH, TIPH OTBETE HEJOCTATOYHO MPABHWIBHBIC (OPMYIHUPOBKH, HAPYIICHUE

3 [IOCJIEIOBATEIbHOCTY B W3JI0KEHHU IPOrPaMMHOIO Marepuaia, 3aTpyAHEHHUS B
BBIITOJIHCHUH NIPAKTHYECKUX 3aJaHUM.
-1 Cnaloe 3HaHHME MPOrpaMMHOrO Marepuajiga, IMpPH OTBETe BO3HUKAIOT OIIMOKH,
3aTpyIHEHUS] IPU BBIIOJHEHUH NPAKTUUYECKUX paloT.
0 He Ob110 MONBITKY BBINOJIHUTH 3a/IaHHE.

Ikajna u KpuTEpHH OLCHUBAHUSA TECTOBBIX 3aAHUI

Ouenka Kpurepuu
«OTInyHO» 3aganue BeITonHeHo Ha 91 - 100%
«Xopouio» 3ananue BoinosHeHo Ha 81 - 90%

«Y IOBJICTBOPUTEITLHO» 3aganue BeImonaHeHo Ha 51 - 80%
«HeynosnerBoputenbHo | 3aganue BbinosgHeHo Ha 10 - 50%
»

7. OcobeHHOCTH peanusanv AUCHUIVIMHBbI 1JId UHBAJIUI0B M JIMII ¢ OrPpaHM4YC¢HHBIMH
BO3MOKHOCTAMH 310POBbA

[Ipu oOyuyeHMM Ml C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBSl YUHUTBHIBAIOTCS HX
WHIMBUYalbHbIE ICUX0o(u3nueckue ocodenHocTH. O0yueHne HHBAINIOB OCYIIECTBIISIETCS TAKXKe
B COOTBETCTBUU C MHIUBUAYaJIbHON MPOrpaMMoOil peabunuTaluy UHBATUAA (IPU HATUYUH).

Hna auy c napywenuem ciyxa BO3MOXKHO TIpEelIOCTaBiIeHHE yueOHOM wuH(popMmanyuu B
BH3yaJIbHOW (opMe (KpPaTKUH KOHCTEKT JICKIUi; TeKCThlI 3aJaHWii, HalleuaTaHHbIE YBEITUYCHHBIM
mpuUGTOM), Ha ayIAUTOPHBIX 3AHATHAX JIOMYCKaeTcs IPUCYTCTBUE AaCCHUCTEHTa, a TakKke
CYpAONEPEBOTUUKOB U TUGIOCYpJONEPeBOTUMKOB.  TeKyluii  KOHTPOJb  YCHEBAEMOCTHU
OCYIIECTBISICTCS B INHUCHBMEHHOM (opme: 0OydaromMiicsi NMHUCBMEHHO OTBEYAeT Ha BOIPOCHI,
MMMCbMEHHO BBITIOJIHSCT TpakThueckue 3amaHus. Jlokmanm (pedepar) Takke MOXKET OBITH
Npe/CTaBIeH B MHUCbMEHHON (Gopme, IPU 3TOM TpeOOBaHHS K COACPKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHUS K KauecTBY M3JI0XKEHHsI MaTepuana (MOHSITHOCTh, KAUECTBO PEeUH, B3aUMOJCHUCTBUE C
ayqUuTOpuel W T. [.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHHUsS, IPEIbIBIAEMbIE K
MUCbMEHHBIM palboTaM (KadecTBO OQOPMIIEHHS TEKCTa M CIIMCKa JIMTEpaTypbl, IPaMOTHOCTb,
HAJIMYME WJUTIOCTPALMOHHBIX MaTepHalioB U T.JI.). lIpoMexyTodyHas arrectauusi Uis JIMI C
HapyLIEHUSIMH CJlyXa TMPOBOJUTCS B TMHCbMEHHOM ¢GopMe, MpPH 3TOM HCIHOJB3YIOTCA O0IIue
KpUTepuu oueHuBaHusA. [Ipy HEOOXOOUMOCTH BpeMsi IOATOTOBKM K OTBETY MOXET OBITh
YBEJIHUYEHO.

s auy ¢ Hapywenuem 3peHus NOMyCKaeTcs ayAuaibHOe IpeaocTaBleHre HHOpMAIH, a

13



TaKXe MCIOJIb30BAHUE HA ayJAUTOPHBIX 3aHATUSAX 3BYKO3AMHUCBIBAIOLINX YCTPOMCTB (IMKTO()OHOB
u T.4.). JlomyckaeTcss NpUCYTCTBHE Ha 3aHATUSX AaCCHCTEHTa (IIOMOIIHHMKA), OKAa3bIBAIOILErO
o0yJaromuMcsi HEOOXOIUMYI0 TEXHMYECKYI0 TOMOIIb. TeKyImMid KOHTpPOJIb YCIIEBAEMOCTH
ocymiecTBisieTcss B ycTHOU (dopme. [Ipu mpoBeneHnn MPOMEKYTOUYHOM aTTECTAI[MH JJIsl JIMI] C
HapylICHHEeM 3pEHUs TEeCTHMPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOe coleceloBaHHE I10
BOIIpOCaM.

Hns auy ¢ 02paHutdeHHbIMU 803MOACHOCMAMU 300P0BbA, UMEIOWUX HAPYUEHUS ONOPHO-
odgueamenvbHo20 annapama, Ha ayJUTOPHBIX 3aHATHSIX, a TaKKe MpHU MPOBEJIECHUU MPOLEIyp
TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH M MPOMEXKYTOUHOU aTTECTAllMM MOTYT OBITh MPEIOCTaBIICHBI
HeoOX0UMble TEXHUYECKUE Cpe/ICTBA (IepCOHANIbHBIN KOMITbIOTEP, HOYTOYK MJIH APYTOM rajpker);
JIOMYCKaeTCsl  NPUCYTCTBHE  aCCUCTEHTa  (ACCHCTEHTOB), OKAa3bIBAIOIIETO  OOydYaroUIMMCs
HEOOXOUMYI0 TEXHMUYECKYI0 TMOMOIIb (3aHATh pabdoyee MECTO, MEpeaBUTaThCs IO ayAUTOPUH,
MPOYUTATh 33JaHue, OPOPMUTH OTBET, OOIATHCS C IMPENOoaBaTeIeM).

8. IlepevyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOM JTUTEPATYPBI, HEOOXOTUMOI IS
OCBOEHMS TUCUMIIIMHBI (MOXYJIs)

8.1 OcHoBHas quTeparypa
1. I'pxeropxesckuii K.B. OcHOBBI MoJIEKyISIpHO# crieKTpockonuu. CrIeKTpbl ONTHYECKOTO
MOTJIOUICHUS ¥ IFOMUHECIICHIIMY, TPUMEHEHNE B U3YUYE€HUHU NOJMOKCOMETaNIATHBIX
HaHOKJIacTepoB [DNeKTpOoHHBIHN pecypce]: yueOHoe nocobue/ I'pxeropxesckuii K.B.,
Octpoymko A.A.— DIeKTpOoH. TEKCTOBbIE JaHHble.— ExarepunOypr: Ypanbckuit
denepanpubiii yauBepcutet, ObC ACB, 2015.— 212 c.— Pexum goctyma:
http://www.iprbookshop.ru/66564.html.— DbC «IPRbooks»
2. Heynauunna JI.K. ®u3nko-XxuMu4ecKre OCHOBBI IPUMEHEHUS KOOPANHALIMOHHBIX COEAMHEHNN
[DnexTponHsIil pecypc]: yuebHoe nmocobue/ Heynaumna JI.K., Jlakuza H.B.— DnexTtpoH.
TEKCTOBBIE JaHHble.— EkarepunOypr: Ypanbckuil ¢penepansubiii yausepcuter, ObC ACB,
2014.— 124 c.— Pexum poctymna: http:// www.iprbookshop.ru/68499.html.— 3BC «IPRbooks»
8.2 /lonostHMTEIBLHAS JIUTEPATypPa
1. KynpsimoBa, A. A. XMMHUYECKHE PEaKUU B aHATUTUUYECKON XHUMHH C IPUMEPaMU U 3aJja4aMu
Il CAMOCTOSITETILHOTO pelIeHus [DNeKTpoHHbIHN pecypce] : yuebHoe nmocodue / A. A. Kynpsiosa.
— DIIeKTpOH. TeKCTOBbIE NaHHble. — Camapa : PEABU3, 2011. — 75 ¢. — 2227-8397. — Pexum
noctyna: http:// www.iprbookshop.ru/10157.html
2. (Konsinosa), B. JI. Ananutudeckast XuMus U GU3UKO-XMMHYECKHE METO/IbI aHAIN3a
[DnexTpoHHBIH pecypc] : mpakTukym / Banosa B. /1. (Kombsuiosa), E. U. [Mapmmna. —
DJIEKTPOH. TeKCTOBbIE NaHHble. — M. : JlamkoB u K, 2015. — 199 ¢. — 978-5-394-01301-
0. — Pexwum nmoctyna: http://www.iprbookshop.ru/10905.html

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOWH ceTHn “UHTepHeT”
(nagnee - cerb "MHTEpHET”), HEOOXOAMMBIX /IJISI OCBOCHUSI JUCIUIIJIMHBI.

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hay4nas snekrponHas oudamoreka, cucrema PUHIIL

. http://www.newlibrary.ru/genre/nauka/himija/spektralnye _metody analiza

. http://www.inet-knigi.org/Knigi/Himiya/
http://pedsovet.org/-uHTepHET NIEICOBET

DNeKTpOHHO-OMONMMOTeYHas: cucteMa u3ngaTenbcTBa «Jlap» - Pexkum goctyma:  http://
e.lanbook.com

9.1 CocTaB nNporpaMMHOro odecrne4eHus

1. Enunas anexkrpoHHas oOpa3oBatenbHas cuctema U-complex

0NN kW=
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AHTHIIaruaT

Onepanunonnas cucrema Windows

KomnbrotrepHas nporpamma aist XumukoB AcidBaselab
Komnerorepnast nmporpamma juist xumukoB Chemlab

SENCES

10 MeToanueckue ykazaHus AJis1 00y4AIOIIMXCS M0 OCBOCHHUIO 1M CIIUIJIMHBI

Teopernueckue 3HaHMsI, IOJyUYEHHbBIE U3 Kypca JIEKLUH, 3aKpeIUISIIOTCS Ha J1a00paTOPHBIX
3aHATHIX. JlabopaTOpHBIE 3aHATHS MPOBOISTCSA B CIIEIUAIBLHO O0OPYIOBAHHBIX JIAOOPATOPHIX
(3-28 «Jlabopatopust ananutuueckoilt xummu Nely, 3-18- «Jlabopatopust xummm Ne2» c¢
MPUMEHEHHEM HEOOXOIUMBIX cpeAcTB oOydeHus (JabopaTopHOTO 000pYAOBaHUSA, OOpPAa3IIOB,
HOPMATUBHBIX Y TEXHUYECKUX TOKYMEHTOB U T.I1.).

[Ipu BbIMONHEHUM 1a0OPAaTOPHBIX pabOT MPOBOAATCS: MOATOTOBKAa OOOpPYJIOBAaHUS U
npubopoB K paboTe, U3ydeHHE METOAMKH pabOThl, BOCIPOU3BEIACHHE H3y4aeMOro SBIICHMS,
U3MEpEHUE BEJIMYWH, OIPECIIEHNEe COOTBETCTBYIOIIUX XapaKTePHCTHK M  IOKa3aTesei,
00paboTka JaHHBIX W HMX aHanu3, o0oOIIeHue pe3ynbTaToB. B Xome mnposeneHus paboT
UCTIONB3YIOTCS TUIaH paboThl W Tabiuubl s 3anucedt HaOmroneHuil. [lpu BBINOIHEHUU
1a0opaTOpHOM paboOThl CTYJEHT BeJeT pabodue 3alucH Pe3ysbTaTOB MU3MEPEHUN (UCIBITaHUil),
oopMIIsIeT pacueThl, aHATM3UPYET MOTyYCHHBIE JaHHBIC IyTEM YCTAaHOBIICHHS X COOTBETCTBUS
HOpMaM W/WJIM CPaBHEHHsI C W3BECTHBHIMH B JIUTEpAaType MAHHBIMU W/HIU JaHHBIMH JIPYTHUX
cTyaeHToB. OKOHUAaTeNIbHBIE pe3ynbTaThl opopMiLsitoTcs B (opme 3akmoueHus. B yueOHo-
METOAMYECKOM IOCOOMH M0 J1abOpaTOpPHOMY HPAKTUKYMYy YKa3blBae€TCsl IEpEYEeHb CPENCTB
00yueHus1, GopMyIupyeTcs Mellb MPOBEACHUS U COJIepKaHUE KaKI01 1abopatopHOU padoThl. [1o
pe3yJbTaTam, IMOJIyYeHHBIM TPU BBITOJHEHUH J1a00PaTOPHBIX paboT, 0(OPMIISIOT J1a00PaTOPHBIN
oryeT. OTYET OICHMBAETCA IO COJEPKAHHMIO TEOPETUUECKOM HH(OpPMaIUK, MNPaBUIBHOCTH
00pabOTKH NOTYYEHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX U BEPHOCTH UX UHTEPIpPETALUH.

Metoanueckue yka3zaHus 1Mo oOpMIIEHHIO OTYETa 1Mo JabopaTOPHBIM paboTam.
Odopmitenre oT4eTa BHINOIHICTCS B IeyaTHOU opme. B oTyere 10mKHBI OBITH
NPUBEICHBI: 1IeJIb PaOOThI; KPATKOE N3JT0KEHHE TEOPETUIECKUX OCHOB, METO/IMKA MIPOBEICHUS
paboThl; 00paboTKa U 0OCYKICHHE MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIBI.
Habop Tekcra nomkeH ObITh C/elIaH B TEKCTOBOM penakrope Microsoft Word mist
Windows mto00ii Bepcuu.
[Ipu Habope TeKCTa ClieayeT BBIACPKUBATH CIEIYIONIHe 00s3aTeIbHbIE TPEOOBAHHMS:
1. Otctynel cneBa — 30 MM 1 cripaBa - 10 MM, cBepxy, cHU3y — 20 MMm.
2. HIpudt ocHoBHOTO TekcTa - Times New Roman; pazmep 14 myHKTOB
(xernp), 1,5 naTEpBa.
3. AG3a1HBIi OTCTYN paBEH 5 NMEYaTHBIM 3HAKaM.
Hywmepanus crpanuil — BHU3Y.

5. 3arojoBKH, MOJ3aroJIOBKH, PUCYHKH, TaONHUIBI, (OPMYJBl OTAEISIOTCS OT OCHOBHOTO
TEKCTa MEKCTPOUYHBIM PACCTOSTHUEM.

11 IlepeyeHr HH(POPMALMOHHBIX TEXHOJIOIHMH, MCIOJB3YEeMbIX IMPH OCYLIECTBJICHUH
00pa30BaTEeJILHOI0 IMpouecca Mo JUCHUIJIMHE (MOAYJI0), BKJIKYAs MepevYeHb
NPOrpaMMHOr0 odecrniedyeHusi M HMH(POPMANMOHHBIX CHPABOYHBIX CcHCTeM (IpH
HEe00X0AUMOCTH).

Enunas snexTpoHHas odpazoBarenbHas cuctema U-complex

AHTHIITarMaT
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13

Buneo-nexuun

DJNEeKTpOHHbIE YUEOHUKHU
DJNEKTpOHHBIE IPE3EHTALNN
KommnberorepHoe TectupoBanue

12 MarepuajibHO-TeXHHYeCKasi 0a3a, He00OX0AMMAas VISl OCYLIECTBJIEHUS 00Pa30BaTEIbLHOI0
npoiecca no AMCHUILINHE (MOAYJII0).

JlexumoHHbIE 3aHATHS NPOBOAATCS B ayuTopuu 2-02 nekuuonHoro kopnyca (b) (kopmyc
Kamiyca) YeueHCKOro rocyAapcTBEHHOIO0 YHUBEPCUTETA, OCHAILIEHHON TaK)Ke U MPE3CHTAlMOHHON
TEXHUKOMU.

JlaGopaTopHbie pabOThI IPOBOJATCS B yUeOHBIX JabopaTopusax Kadeapsl 00IIe XuMuu
(3-28, 3-18), koTOpBIE OCHAIIECHHI BBHITSDKHBIMH IIKadaMU U OCHOBHBIM J1aOOPATOPHBIM
000pyI0BaHUEM:

0714 836€UUBaHUs — BECl TEXHOXUMHUYECKUE U aHATUTUUYECKHE;

014 @uremposanusi — BOPOHKH CTEKIIIHHBIC, (apdopoBbie, kKonObl byH3eHa, Hacochl
KamMoBcKkoro, BaKyyMHBIE HACOCHI;

0l BbICYWUBAHUA U NPOKAIUBAHUA 6ewjecms — OHKCUKATOpbl, uamku llerpu,
¢bapdopoBbIe YaIIKH, THUIIIH, CIUPTOBKHU, CYIIWIbHbIE HIKa(bl, My(elbHbIE eun;

0/l NpU2OmMosienus pacmeopos — CTAaKaHbl, MEPHbIE KOJIObI, MEpHBIE LMIMHJIPBI,
MUNETKH, Ha0OpBI APEOMETPOB;

01 NpOGeOeHUs. PAa3IUYHbIX ONbIMOE NO NONYYEHUID BeWecms U GbIAGIEHUID UX
XUMUYECKUX C80UCME — CTEKIISIHHbIE TPOOUPKH, CTaKaHbl, KOJIObI U peTOPThI; K00kl Bropua;

BOPOHKH KarleNbHbIe, CKITHKH J{pekcens, TUIIIEHKO U Ipyryue IpOMBIBHBIE CKIISTHKH;

baphopoBble YalIKH, CTAaKaHbl, TUIJIM, CTYIKM C IeCTMKaMHy; amnmapaTel Kwumma,
ra30MeTphbl, 030HATOPbI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJISTHBIC, MACJISTHBIC U TIecUaHble OaHM,

XOJOAMIBHUKH JInOuxa, BO3MYIIHBIE XOJIOAWIBHUKY, KPUCTALTU3ATOPHI; TPUOOPHI IS
HAOJIOECHUST  DIEKTPONPOBOAHOCTH, IS  DJEKTPOJU3a; TalbBAHUYECKHE DIIEMEHTHI,
BOJIETMETPHI, TEPMOTIAPHI, JIAOOPATOPHBIE AaBTOTPAHCPOPMATOPHL;

nepeMeluBarolee yCTpoicTBo, LeHTpUdyra, KoJIOOHarpeBaTeiu;

CTOJIBI TaOOpaTOPHbIE U MPUCTEHHBIE C MOABEICHHBIMHU - BOJOW U NepeMeHHbIM TokoM 220 B;
XUMHAYECKHE MIKa(bI 17151 XpaHSHHS: PEAKTUBOB; TOCY/Ibl; IPUOOPOB; XaJIaToOB, BEPXHEH O1EK/IbI,
BBITSDKHBIE 1IKa(bl, HAOOpP apeoMeTpoB, Kaopumerp, pH-meTp, ciektpoporomerp,
(boToKOIOPUMETD, TAO0OPATOPHBIA MUKPOCKOII.
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1.Heau u 3a1a4u AUCHUATITTHHBI

Hean:

- JlaTh OCHOBHBIE CBEJICHUS O TEOPETUUYECKHUX OCHOBAX XMMHUECKON KMHETUKH W KaTalu3za,
MEXaHU3Ma XUMHUYCCKUX peaKuHﬁ.

3agaun

-C(l)OpMI/IpOBaTB OCHOBHBIC TIOHATHUA U HpeI[CTaBJIeHI/DI 0 Ba)KHCI\/JILHI/IX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX
Hpoueccax, 3aKOHOMepHOCT$IX nu HpI/IHI_[I/IHaX; -IIOMOYb OCMBICIIUTh MCXAHU3M BIIMAHUS
(1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX HpOHCCCOB JJIs1 IIOHUMAaHUA HBHCHHfI;

- HayyuTh HaOJI0/aTh, BBUIBJISATH M OLIEHUBATH pE3yJNbTaThl CBOEH paloThl; 00ecHeyuTh
¢dbopMHpOBaHUE y CTYACHTOB YMEHHMI U HAaBBIKOB OCYIIECTBICHHUS Y4eOHO-IIO3HABATEIbHOU U
pohecCHOHANBHOM e TENIbHOCTH

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUEHUsI MO TUCIUIJIMHE, COOTHECEHHBIX €
IVIAHMPYEMbIMHU Pe3yJibTaTAMHU 0CBOCHUS 00pa30BaTeIbHOI NMPOrpaMMbl.

[Ipouiecc u3ydeHus MTUCHUIUIMHBI « XUMHS (PYHKIIMOHAIBHBIX HEOPTaHMYECKUX MAaTEPUaTIOB»»
HarpaBjieH Ha (OPMHUPOBAHME DIIEMEHTOB CIEAYIOMUX KoMmmeTeHIui B cootBeTcTBUU ¢ PI'OC mo
JAHHOMY HAIPABJIECHUIO NOATOTOBKHU:

I'pynna . Konx nammenoBanue
" Karteropusi kommneteHuuii
KOMIIeTeH Ui
[IK(0)-1:  CmocobeH  HCMOIB30BATH
CrieryabHble 3HAHUS H YMEHN, q)yHIIajVIeHTaJIBHBIe 3HAHUSI CTPYKTYPHI
Ipodeccrona | nHeobxoaumble ans d(dextupaoro | 1 CBOMCTB HEOPTAHMMCCKUX BCIICCTB N

MaTcpuaioB B peuIcHun 3aaad

JIBHBIC peIICHUs 3a1a4 B .
XUMHYCCKOU HAIIPABJICHHOCTH

HpOHSBOI[CTBGHHOfI JACATCIIBHOCTH

B pe3ynbraTe 0CBOSHUS AUCIUIUIMHBI 00YUYAIOUTHICS TOJDKEH:

HanmenoBanmne
WHJUKAaTOpa
KOMITETEHIIUHI

3HaAMb:
ITK(0)-1,1: -OCHOBHEIE 3aKOHOMEPHOCTH MPOTEKAHUSI XHUMHYECKUX
3HaeT MPOIIECCOB UM XapaKTEPUCTUKU PABHOBECHOTO COCTOSIHUS,
0COOEHHOCTH -ypaBHeHHUSI (GOpMaibHOW KHHETUKM M KUHETHKH CJIOXHBIX, LEIHBIX,
CTPYKTYpPHI U TeTePOTeHHBIX U (POTOXUMUICCKUX PEAKITHIA.
CBOWCTB ymembn:

HEOPTaHUYECKU -BBINIOJIHATE OCHOBHEIC XUMUYECKHE OIepaluu, OTIpeNIeATh
X BEIIECTB U TEPMOJIMHAMHYECKUE XapaKTCPUCTUKN XUMHUYCCKUX PEaKIi 1
MaTepHalioB, PaBHOBECHBIE KOHIIEHTPAIIUU BEUIECTB, UCIIOJIb30BAaTh OCHOBHbBIE

COCTaBJIAIOIIHNX XUMHUYECKHE 3aKOHBI, TEPMOJIMHAMHYECKHUE CIIPABOYHBIC TAHHBIC U

OCHOBY KOJIMYECTBEHHBIE COOTHOIIIEHUS HEOPTAHUUECKOU XUMUU ISl pEeLICHUS
HayKOEMKHX pod)eCCHOHANILHBIX 3a7a4;

oOiacreit -IIPOTHO3UPOBATH BIIMSTHHC pasnUYHBIX  (HaKTOPOB Ha

HapOJIHOTO paBHOBECHE B XUMUYECKHUX PEAKIIUAX;

XO035HCTBA -COCTaBJIAITh KUHETUYECKHE YpaBHEHHUS JUIsl TPOCTHIX peakiuil u
MIPOTHO3UPOBATH BIUSHUE TEMITEPaTyphl Ha CKOPOCTH TpoIiecca.
en1aoems.

-METOJIaMH MPOBEJCHUS XUMUICCKOTO aHAIH3a;
-HaBBIKAMH BBIYHCIICHUS TEIIOBBIX d(DPEKTOB XUMUUECKHX PEaAKIIHA

4




IpU 3aJJaHHON TeMIlepaType B YCIOBHSIX IMOCTOSHCTBA JaBJICHUS WU

o0beMa; -HaBBIKAMU BBIYUCIEHHS KOHCTAaHT CKOPOCTH pPEaKIUl
pa3IMYHBIX ~ MOPSAAKOB IO  pe3yabTaraM  KUHETUYECKOI'O
JKCIIEPUMEHTA.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jucuunnuna b1.0.07 «KuneTnka um paBHOBecHE XMMHMUYECKHX PEAKLMID» OTHOCUTCS K
oOs3aTenpHON yacTu Onoka [lucumrumuel (Momynu). M3yudaercs B 3 cemectpe. OHa
3aKJIaAbIBACT 3HAHUSA JUI1 HAy4YHO- HCCIEAOBATEIICKOM IIPAKTUKM M BBIIOJHEHUS
MarucTepcKux  auccepranuil.  /lucuuruiMHa ~ HENOCPEACTBEHHO — CBs3aHA  C
HEOpraHMYeCcKOl XuMueH, PU3ndeckol XuMHeH U aHATUTUIECKOW XUMHEH.

[Iporpamma KakIoro pasjesa CTpOMTCS Ha OOMIMX MPHUHLUIAX PAaCCMOTPEHHS
B3aUMOCBsA3U «COCTaB-CTPYyKTypa-CBOMCTBO» [UIsl pa3HbIX THUIIOB HEOPraHUYECKHX
MmarepuasioB. IlociienoBaTenbHO paccMaTPUBAIOTCS KPUTEPUM BBIOOpAa MaTEepHAJIOB,
O0COOCHHOCTH HUX KPUCTAJNIMYECKOW U e(EeKTHON CTPYKTYphl, cooTBeTCcTBYIOIME P-T-X
¢dazoBble auMarpaMMbl M (U3MKO-XMMUYECKHE YCIOBHUS IOJIYYEHHUsS MAaTepHalioB C
3aJJaHHBIMHA CBOMCTBaMH. 3HAUYNUTEIBHOE BHUMAHHUE YEISAETCS PACCMOTPEHUIO BIIUSHUS
MHUKPOCTPYKTYpPbl MaTepHajoB Ha (yHKUIMOHAIbHBIE CBOMCTBA. [lJI1 HaHOMaTepHaloB
aHATM3UPYeTCs poJib  pa3MepHOro d¢d¢dekra, TMpoLecchl CcaMOOPraHU3aluu |
CTaOMIIN3aIMi HAHOKPUCTAJUTNIECKON CTPYKTYPHI.

4. Cogepkanue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJEeHHOI0 HA HUX KOJHYeCTBA aKAJeMHUYeCKUX 1N aCTPOHOMHYECKHX
4acoB M BUJI0B Y4eOHBIX 3aHATHIA.

4.1 CTpykTypa IMCHUILIUHBI.

OO6mas TpyA0eMKOCTh TUCIHUIUIMHBI HA OYHOM OT/eJIeHMH COCTaBIIET 2 3a4EeTHbHIC €IUHUIIBI
(72 akapeMuyeckHx yaca).

Bunx pabotsl TpynoemMKocTh 4acoB
Cemectp
Bcero
3

OO6m1ast Tpy10eMKOCTh 72 72
AynuTtopHas padora: 34 34
Jlexmmm (J1) 17 17

[IpakTiueckue 3ansatus (113) - -
JTaGopaTopusie paboTsl (JIP) 17 17
CamocrosTenbHas paboTa: 38 38

Kypcosoii mpoekT(KII), kypcoBas padota (KP) - -

PacuetHo-rpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Occe (D) - -




CaMOCTOSTEIIEHOE HU3YUYCHHUC pa3acCiIOB

38 38

3ayer/3K3aMeH

3ayeT 3aueTt

4.2 ConepxxaHue pa3ieioB IMCHUILTHHBI

Ne HaumenoBanue Conep:xanue pa3jaena IMCUUILINHBI dopma
pasaena| pasjiena TeKyl1ero
AUCHHUIIMHBI KOHTPOJISI
1 Pasnen 1. Beengenue| Pasngen 1. BBenenue u OCHOBHBIE ITOHATUS. XAUMUYECKas
u KMHEeTUKAa Kak pasznen ¢usnueckoil xumun. CBs3b
OCHOBHBIC IIOHATHA. | KUHETUKU C TEPMOJIUHAMHUKOMN
Xumuyeckast CrnoxHable u npocThle peakuuu. IloHsTHE 0 MexaHU3Me
KHHCTHKA KaK | peaknuu U sneMeHTapHOU craaui. CKOpPOCTh PEaKIH.
pasnen OcHoBHBIE KUHETUYECKHUE 3aKOHOMEPHOCTH
usiaeckoi JJIEMEHTApHBIX peakiuil. MOIEeKyIsIpHOCTb PEaKLUH.
XUMHH. CBs3b| OCHOBHOI TOCTYJIAT XUMUYECKON KUHETHKH. [IpHHIMII
KAHCTHUKH C HE3aBUCUMOCTH.
TEPMOJMHAMUKOH | popyanphas kuHeTuka. KuHeTHueckoe —ypaBHEHHe.
[Mopsimok  peaknuu. Kunetmdeckue oOpaTUMbIe U
HeoOpaTUMBbIe PeaKIIHH.
HeoOpaTtumMble peakiiuu HYJIEBOTO M IEPBOIO MOpsIKa. PK, JIB
[lepron momynpeBpallieHuss U cpeHee BpeMs KHU3HU B
peakuusx nepBoro nopsijaka.
HeoOpaTtumble peakiuu BTOPOrO U TPETHETO MOPSIIKA.
[Ipumepsl.  Peakuuum  n-oro  mopsaka.  Meroasl
omnpeNeieHus] TMOpsSAKa M KAKYIIMXCS  KOHCTaHT
CKOpPOCTEM M3 SKCIEPUMEHTAJIbHBIX JIaHHBIX, €T0
JIOCTOMHCTBA u HE0CTaTKH. Monudukarnmm
uHTerpabHoro Metona. JuddepeHnuanbHbliii METON
00pabOTKM  SKCIEpUMEHTANBbHBIX  JaHHbIX.  J[Be
Moaupukanuu mudhepeHIanTbsHOTo METOo/a.
CpaBHeHHE UHTETpaNbHOTO U AUQGEpeHIINaTHLHOTO
METO/JIOB.
2 Paznen 2. | Paznen 2. OOparumblie peakuuu 1-ro u 2-ro nopsaka PK, JIb
OobpaTtumblie Kuneruka napaiienbHbIX peakiuit 1-ro, 2-ro u
peakuuu 1-ro ¥ 2ro | CMEMIaHHBIX NOPAAKOB. OTHOCUTEIBHAS PEaKIIMOHHAS
NopsAaKa crocoOHOCTh coenauHeHuil. Kunermueckoe
HCCIIeIOBaHe MOCIIEIOBATEIbHBIX ~ peaKLuit
1-ro mopsiaka.
3 Paznen 3. | Paznen 3. Kunernueckuit ananmu3 cnoxssix peakuuii | PK, K
Kunernueckuit CrauuMoHapHbBIi  PEXUM OPOTEKAHUS pEakluu U
aHaJIN3 CIIOXKHBIX IIPUHIUIT KBa3UCTAllMOHAPHOCTH. Tlonsarue [0)
peaxrmii JTUMUTHPYIOIIEH  CTaauu  Tporecca W MPUHIIUI
KBa3UPaBHOBECHS.

3aBUCUMOCTh CKOPOCTH pEeaKIUH OT TeMIepaTyphl.
Temnepartypusiit ko3 duuuent. [Ipasuno Bant-I'odda.
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VYpaBHeHue AppeHuyca W €ro TepMOJUHAMUYECKUM
BBIBOJI. ODHEPrus aKkTHUBAllUM U €€ OmpeleseHuEe u3
AKCTIIEPUMEHTAIBHBIX JaHHBIX. CTaTUCTUYECKUNA CMBICI
SHEPTUU aKTUBAIUH.

Pasnen 4.
Kunernka
3JIEMEHTAPHBIX
peaxuuii

Paznen 4. Kuneruka snemeHTapHbIX peakumii Teopus
aktuBHBIX coynapeHuii (TAC). Cedenue coymapeHus.
®dakTop coymapeHusa. lumore3a AppeHuyca, €€
JOCTOMHCTBA U HejocTaTku. Ilomcy€r umcna nBOMHBIX
COYIapEHHIA. dopmyna Tpayrua-Jlstouca.
[IpendkcrioHeHManbHbBIi  MHOXKUTENb.  HopMaibHEIe,
ObICTpbIE M MEJJICHHbIE ONMOJEKYJSPHbIE PEAKIIHH.
®opmyna XunmenbByaa. CTEpUUECKUl MHOKHUTENb.

Monomonekymspasie peakuun B TAC. Teopus
Jlunnemana,  jgaBneHue — mepexona.  CpaBHeHHe
SKCIepuMeHTa ¢ Teopued. Dopmyna XUHIIETbBYA.
OcHoBHbIE  HenmocTaTku  Teopuil  Jlungemana u
XunHmenbByaa. Monomonekysipubie peakiuu B TAK.

[ToHsiTHE O COBPEMEHHBIX TEOPUSIX MOHOMOJIEKYJIIPHBIX
peaknuii. [Tonsarue o Teopun PPKM (camoctosTensHo).

Tpumonekynsapusie peakuuu B TAC.

PK, JIb

Paznen 5.
OCHOBHEBIE
MIPEACTABIICHUS
TEOpUH
AKTUBUPOBAHHOTO
komiuiekca (TAK)

Pasmen 5. OcHOBHBIE TIPEACTABICHUS  TEOPHUH
aktuBupoBanHoro  komrmuiekca  (TAK)IloBepxHocTh
MIOTEHIMAIBHOW DJHEPrMM B Clly4ae B3aWUMOJCHCTBHS
CBOOOJHOTO aroMa C JBYXaTOMHOH  MOJIEKYJIOM.
[TosyamMnupudeckuii METOJ MOCTPOEHUS IIOBEPXHOCTEMN
noteHuuanbHo osHeprun Oiipunra-Ilomsau  (IT119).
DHeprus akTUBALlMU U KOOPJIMHATA PEaKIIUH.

BeiBox OCHOBHOT'O ypaBHEHUS TAK.
Tepmoaunamuueckass (GopmMa OCHOBHOTO YpaBHEHUS
TAK, Terora u suTponust aktuBanuu. CBsS3b TEIIOTHI
aKTUBALIUU c DKCIIEPUMEHTAJIbHON SHEprueu
aktuBauuu. Cpasuenne TAK u TAC.

PK, JIB

Paznen 6. Peakiiuu B
pacTBopax

Pazpnen 6. Peakuuu B pactBOpax.

[Ipumenenune teopuit TAC u TAK k peakuusm B
pactBopax. YpaBHenue bpencrena-breppyma. dakrop
aKTHBHOCTH. Peakim MeXIy HOHaMH B pacCTBOpPax.
DOHTPONUIHOE MPaBWIIO U €r0 00bICHEHHE Ha OCHOBE
addexra anexrponanpaBaeHHOCTH. CosieBbie 3H(PEKTHI.

PK, (13)

Pasnen 7.
CrnoxHble peakuuu

Paznen 7. Crnoxsble peakiuu OOImue 3amMeyaHMS.
Conpspkénnble peakuuu. [Ipumepsl. AxTop, akuenrop,
uHayktop. Paktop wuHAYKUMUA. Poib XUMHYECKOH
WHAYKIUU B OMOJIOTUYECKUX CUCPA3ien X.

doroxumuyeckue peakuuu. 3akoH ['porryca-/Ipenepa.
3akon Banr-T'odda, 3axon Jlambepra-bepa, 3axkoH
SKBHUBAJIEHTHOCTH OIHIITENHA. KBaHTOBBIM BBIXOJ

PK, JIB, P
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peakuuu. IlepBuuyHbie (OTOXUMUYECKHE TIPOIIECCHI.
Mexanusm llltepHa-Ponbmepa. DKCHEPUMEHTAIBHOE
OMpeJelIeHUe  KBAaHTOBOTO  BbIXOJAa  IEPBHYHOIO
nporecca. Bropuunbie pOTOXUMUYECKHE MPOIIECCHI.

doroceHcOnIM3aLUA.

Paznen 8. Llennbie
peakuu

Paznen 8. llennwie peakuuu CroXKHBIE IETHBIE U HE
LenHble peakuuu. YacTtora, BEPOATHOCTb PEAKLHUH,
qnuHa nenu. Ilpupona aktuBHbIX yactul. [IpuHuumn
HEYHHUYTOXKUMOCTU CBOOOIHOM BaneHTHOCTH. [Ipumepsr
LENHbIX peakuuil. OCHOBHBIE CTAUU LEMHON peaKuu:
WHUIUUPOBAHUE, TMPOJOJDKEHHE U OOpBIB  IEMH.
[IpocTtrie (Hepa3BEeTBIEHHBIC) U PA3BETBICHHBIC IICTTHBIC
peakuuu. Cragusa pa3BeTBieHUsA 1enu. DopmanbHas
KUHETHKA LETHBIX PEaKIUH.

Peaknuss  okucieHus ~— BoJOpoJa  Kak  IpUMED
pPa3BETBIEHHON WEMHOW peakuuu. MexXaHu3sM ¢
KUHETHKa peakuud. [IpuHIun KBa3ucTallMOHAPHOCTU
H.H. Ceménona. Teopus npeiesioB BOCIUIAMEHEHUS

H.H. Ceménona. TemioBoii B3pbIB.

PK, JIb

Paznen
Karanutuueckne
peakuuu

Paznen 9. Karanurtnueckue peakuuu OrnpeneneHue
MOHATUA  KaTanmu3a W KaTtanuzaropa. (OCHOBHBIE
XapakTepHble OCOOEHHOCTH KaTaIUTUYECKUX PEaKIuil.
Knaccudukanus karamutudeckux peakuuid. [Ipupoma
NEHCTBUSI  KaTaJau3aTOpOB B  CHCpa3Jen X ¢
PaBHOBECHBIM PACIIPEIEICHUEM SHEPTUU.

@daxTophl, ONpEIeNANIne KaTaIUTUYECKUe CBOICTBA.
Koppensunonnsie cootHowmenus bpencrena-Ilomsaau.
Karanutnueckas AKTUBHOCTH u SHEPIus
MIPOMEKYTOYHOI'O B3aUMOIECHCTBUSI.

I'omoreHHsIit kKaTanu3 B pactBopax. KucioTHOOCHOBHOM
kartanu3. Kiaccudukamuss KHUCIOT M OCHOBaHUM IO
bpencreny u Jlptoucy. CooTHomieHue oO0Imero u
CHEeNU(PUUECKOro KUCIOTHO-OCHOBHOI'O KaTalu3a.
I'eTeporennsiit KaTajus. [TIpomexxyTouHoe
B3aMMO/ICHICTBHE B T€TEPOreHHOM KaTanu3e. AncopOuus
KaK CTaausl TIeTepOreHHO-KATaIUTHYECKON peakLuu.
Teopun rereporeHHoro Kkaranusza. MyJIbTUILIETHAS
teopust A.A. bananauna. [IpuHIKI SHEPreTHUECKOrO U
F€OMETPUYECKOro cooTBeTCTBUA A.A. banannuna.
@®epmeHTaTuBHbI  Katanu3. OOmume CcBeACHUS O
KUHETHKE W MeXaHH3Max (pepMEHTAaTHBHBIX PEaKIIHA.

TemneparypHast 3aBUCHUMOCTDH KUHETUYECKUX
MOCTOSTHHBIX. Y paBHeHNE Muxasnuca-MeHTIH
(camMOoCTOATENHHO).

Karaim3 KOMIUIEKCHBIMU COCIUHEHUSIMH TIEPEXOIHBIX
METaJJIOB. ['OMOTeHHbIE pEeaKIUN THIPUPOBAHUS, HX
KMHETHKA U KaTajau3 (CaMOCTOSITEIIBHO).

PK, P




OYHAS ®OPMA OBYYEHUA

4.3 Pa3jenbl AUCHUIIMH M BUAbI 3aHATHIA, H3y4aemble B 3 cemecTpe

N KonnuecTtBo vacoB
: AynuTtopHa
pasznen HaumenoBanwue pazjena JUCIUILTUHBI
. Bcero| s pabora | CP
J | JIP
1 2 3 4 5 6
Pasznen 1. BBenenue u OCHOBHBIE ITOHATHS.
1. | Xumudeckas KMHETHKA Kak pa3aen Gu3ndecKon 6 1 1 4
xuMuH. CBSI3b KHHETUKH C TEPMOJAMHAMUKON
2. |Paznen 2. O6patumeblie peakiuu 1-ro u 2-ro mopsiaka 8 2 2 4
3. [Pazpen 3. Kunetnueckuil aHanu3 CI0XKHBIX peakLui 8 2 2 4
4. |Pa3nen 4. Kunetuka 3J1eMEHTAPHBIX pEaKLIMA 8 2 2 4
5. |Pasgen 5. OcHOBHBIE IPEJICTABICHUS TEOPUN 2 ) ) 4
akTuBHpoBaHHOTO Komiuiekca (TAK)
6. |Pasnen 6. Peakuuu B pacTBopax 10 | 2 2 6
7. |Pazmen 7. CnoxHBIE peakiu 8 2 2 4
8. |Pa3nmen 8. Llennbie peakuuu 8 2 2 4
9. [Pazgen 9. Karanurnueckue peakuu 8 2 2 4
Beero 72 |17 |17 |38
4.4 CamocTosiTeqIbHAA padoTa CTY/IeHTOB
HanMEHOBAHIC TEMbL Bun CElMOCTOSI;FGJILHOﬁ Ouenoun | Koin- Kon
JMCHMIUTHHB] MM pasjiea BHEAYIUTOPHOU pabOTHI oe BO KOMIIETEH-
oOyuaromuxcs, BT. 4. KCP | cpenctBo | 9acoB 005071
Paznen 1. Beenenue u
OCHOBHBIE MOHSTHS.
XuMHU4YECKasi KWHETHKA [IpopaboTka yuebHoi VO. PK 6 11K (0)-1,1
KakK pasien Gpusndeckoin JTUTEPATYPBI, JTCKITHHA ’
xumuH. CBSI3b KHHETUKH C
TEPMOJUHAMUKOU
Paznen 2. O6patumblie
peakuuy 1-ro u 2-ro ITpopaboTka yueOHOM ITK(0)-1,1
rnopsiika JIUTEPATYpPBl, JTEKIIHIA. I, PK 8 ’
ITogroroska noknaza.
Pazpen 3. KI/IHGTH‘IGCKI/II?“ [popadorka yueGHoli YO. PK g I1K(0)-1,1
aHaJIU3 CIIOKHBIX PEAKIMH | JTUTepaTyphbl, JEKIH ’
Paznen 4. Kuneruka [IpopaboTka yueOHoi MK (0)-1.1
3JIEMEHTAPHBIX PeaKInii JIUTEPATyPBl, JTEKLHN. A, PK 8 ’
[ToaroroBka qokiiaja.
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Pa3znen 5. OcHoBHBIE
TIpe/ICTaBIeH s TEOPUH IIpopaboTka yue6HOit vO. PK 2 11K (0)-1,1
AKTUBUPOBAHHOI'O JIUTEPATYPBI, JTEKIIHH ’
komiuiekca (TAK)
Paznen 6. Peaknuu B [IpopaboTka ydeOHOi MK (0)-1,1
pacTBopax JIUTEPaTyphl, JIEKIWMH. 1, PK 10 ’
IloaroroBka nokianua.
Pasnen 7. CioxHble IIpopaboTka yuebHOit vO. PK 2 11K (0)-1,1
peakuuu JIUTEPATYPBI, JTEKIHMI ’
Paznen 8. Llennbie [TpopaboTka yueOHo# MK (0)-1,1
peakiuu JIUTEPaTyphbl, JTEKIIH. 1, PK 8 ’
IloaroroBka gokiana.
Pa3znen 9. IIpopaboTka yueOHOM MK (0)-1,1
KaranuTryeckue peakuuu | JUTEPATYPhI, JIEKIMM. I, PK 8 ’
[loaroroBka nokiaja.
Bcero yacoB B 3 cemectpe: 38
4.5. JlabopaTopHbIe padoThI
Ne Ne
n/n paszznena HaumeHnoBaHue 1a60paTopHBIX padboT Komnuect
JUCLMIIIINHBI BO 4acoB
1 1 N3yuenune CKOpOCTH WHBEPCUU TPOCTHUKOBOTO 2
caxapa
2 2 N3ydenune cKopocT MyTapOTalllH TIIOKO3bI. 2
3 4 Uzyuenue CKOpPOCTH pa3iIoxKeHUs 2
IIEpOKCHIa  BOAOpOJA ra3oMeTpU4ECKUM
METOJIOM.
4 5 N3ydyenne  CKOpOCTM  THAPOIM3a  YKCYCHOTO 2
aHTUAPHUIA METOAOM 3JIEKTPUUECKOM TPOBOAUMOCTH
5 7 N3yuenue KUHETUKU peakuuu OKHUCJICHUS 3
THOMOYEBUHBI u THOAleTaMuaa
rexcarmanodeppat(Ill) B menouyHOM pacTBOpeE.
6 8 N3yuenune KUHETUKN (hOTOXMMHUYECKOTO 2
pa3I0XKEeHUs IEPOKCUAA BOAOPOIA.
Hroro: 17

4.6 IlpakTuyeckue 3aHATUS (CEMHHAPBI) — HE IPETYCMOTPEHbI Y4EOHBIM IJITAHOM

4.7 KypcoBoii mpoekT (KypcoBasi padoTa) - He IpeyCMOTPEH yU4eOHBIM TUIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.3 Pazgenbl JMCHUILIMH ¥ BUABI 3aHATHI, 3y4yaemble B (3) cemecTpe
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KoanuecTBo yacos

Ne AynuropHa
HaumenoBanue paziena JUCIUTUTMHBI
/i Bcero s pabora | CP
J | JIP
1 2 3 4 5 6
1. |Pa3gen 1. BBemeHne m OCHOBHBIE TTOHSATHS. XUMHUCCKas
KHHETHKA Kak pasnen pusudeckoir xumun. CBs3b 8 2 2 4
KHHETHKHU C TEPMOTUHAMUKON
2. |Paznen 2. O6patumeble peakiuu 1-ro u 2-ro nopsiaka 10 2 4 4
3. |Pa3znen 3. KuHeTn4yeckuil aHain3 CIOKHBIX PEaKIUi 10 2 4 4
4. (Paznen 4. Kunetrka sJeMEHTApHBIX PEaKINil 4 2 2
5. [Pa3gen 5. OcHOBHBIE IPECTABIICHUS TEOPUU
8 2 2 4
akTuBHUpoBaHHOTO KomIuiekca (TAK)
6. |Pa3gen 6. Peakuuu B pacTBOpax 8 2 4 2
7. |Paznen 7. CioHbBIE peakuu 10 2 4 4
8. |Pa3znmen 8. Llennsle peakuuu 6 2 4
9. |Paznen 9. Katanntudeckue peakiuuu 8 2 4 4
Beero 72 | 14| 28 | 30
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4.4 CamocTosiTeJbHas padoTa CTYICHTOB

Bup camocrostenbHOM
HaumeHoBaHMe TeMbI BHEAYJUTOPHOU PabOTHI Oueroun | Kon- Ko
JUCTIMIUTAHBI WA pa3Jelia oOyJaromuxcs, B T. 4. oc 5o KOMIICTEH=
CPEICTBO | YacoB AU
KCP
Pa3znen 1. BBenenue u
OCHOBHBIC TTOHSTHSI.
XuMHUECKast KHHETHKA ITpopaboTka yueOHO vO. PK 3 ITK(0)-1,1
Kak paznen Gpusndeckoi JMTEPATYPHI, JICKIUH ’
xumuH. CBSI3b KHHETUKH C
TEPMOIMHAMHKOM
Paznen 2. O6paTumblie
peakuuu 1-ro u 2-ro [IpopaboTka y4ueOHOI TK(0)-1,1
nopszika JIUTEPATYPBI, JTCKLIHAN. I, PK 3 ’
[MonroroBka nokiana.
Pasnen 3. Kunetnueckuii | T[IpopaboTka y4eOHOM vO. PK 4 I1K(0)-1,1
aHAJIN3 CIIOKHBIX PEAKIMHA | TUTEPATYPHI, JICKIIHI ’
Paznen 4. Kunernka [TpopaboTka yueOHOMH TK(0)-1.1
3JIEMEHTAPHBIX PEAKIUI JINTEPATYPHI, JICKIIUHN. J, PK 3 ?
[ToaroroBka nokinanaa.
Pasznen 5. OcHoBHEBIE
IIPCACTABIICHUS TCOPUHU [IpopaboTka yueOHO vO.PK 3 [1K(0)-1,1
AKTUBHUPOBAHHOTO JUTEPaTyPhl, JICKIHA ’
komruiekca (TAK)
Paznen 6. Peakiiuu B [TpopaboTka yueOHOMH TK(0)-1.1
pacTtBopax JIUTEPATYPHI, JICKIIUHN. J, PK 4 >
[ToaroroBka nokianaa.
Pazpen 7. Cnoxabie I[TpopaGoTka yueOHOI vO. PK 3 1K (0)-1,1
peaxumn JUTEPaTyPhl, JICKIHA ’
Paznen 8. Llennbie [TpopaboTka yueOHOMH TK(0)-1.1
peakiuu JINTEPATYPBI, JICKIUHN. I, PK 3 ’
[ToaroroBka noKiaaa.
Pazgen 9. [IpopaboTka y4ueOHO# MK (0)-1.1
Karanuruueckue peakuuy | AUTEPATYPEIL, JIEKIUA. A, PK 4 ’
[ToxroToBka Jokiaaa.
Bcero yacoB B 3 cemectpe: 30
4.5 JlaGopaTopHblie padoThI
No Ne
) paszzmena HanmenoBanue 1abopaTopHBIX paboT Kon-Bo
i TUCTIATLTAHBI JacoB
Wzydenne CKOpPOCTH WHBEPCHH TPOCTHUKOBOTO 4
1 1 caxapa
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5 5 N3yuenue ckopocTH MyTapOTallUuU TITFOKO3bI. 4
N3yuenue CKOpPOCTH Ppa3oKEeHUs 4
3 4 MepoKCcuaa  BOJIOpPOAA ra3oMeTpU4eCKUM
METO/IOM.
4 5 N3ydyenune  CKOpOCTM  TUAPOIM3A  YKCYCHOTO 4
AHTUIPU]IA METOI0M 3JIEKTPUUECKON MPOBOAUMOCTH
N3yuenue KHUHETHKHU peakuuu OKHUCJIEHUS 4
5 7 THOMOYEBUHBI u THOAlleTaMHu1a
rekcaranogeppat(Il) B memnounom pacteope.
N3yuenue KUHETUKHU (hOTOXHUMHUYECKOTO 4
6 8 Pa3oKEeHMs IEPOKCUIA BOIOPOLA.
7 9 KaTtanutnueckue peakiuu 4
Uroro: 28

4.6 IlpakTH4yeckHe 3aHATHA (CeMHHAPbI) — HE IPEAYCMOTPEHBI YUEOHBIM IIIIAHOM
4.7. KypcoBoii npoekT (KypcoBasi paboTa) — He IPeIyCMOTPEHBI yUeOHBIM TUIAHOM

5. IlepeyeHb y4eOHO-MeETOAMYECKOr0 olecmedeHHsi HJS1 CAMOCTOSATEJIbHOM
padoThI 00y4aOIIUXCS N0 AUCHUILIHHE (MOAYJII0).

1.AxmeroB H.C. Obmas u Heopranndeckas xumus, M.: Beicias mkosa, 1998.

2. lN'onwOpaiix 3.E. Macnos I'.1. «COopHuk 3ana4 u ynpaxseHuit no xumun» M.: Beicu. k., 1997.

3. duxepcon P., I'peit I'., Xeitt J[>x. OcHOBHBIE 3aKOHBI XUMUU, M.: Mup, 1982.

4. Onenun C.C., ®aneeB I'.H. Heoprannueckas xumusi, M.: Boicias mikona,

5. ITaBnoB H.H. OO6miast u Heopranuueckas Xumus: YdeO. U1t By30B. - 2-¢ u3/., epepad. u J01I.

— M.: ipoda, 2002. — 448c.

6. I'muaka H.JI. 3agaun u ynpakHeHHsI o 001el xumMuun 14-e u3 .
YyeOHo-npaktudeckoe mocooue.Cepust: bakamaBp. Axagemuueckuii kype ['pud: YMO BO Kon
kHurH: 383421 2015 . 236 c. ISBN: 978-5-9916-4780-9 Ilena 339.00p.......
7. O61mas u Heopranudeckasi XuMus. JIabopaTOpHbIN IPAKTUKYM.
YueOHOe mocobue 11 By30B cepusi: OakanaBp. AKaJeMUYECKHA Kype
8. Pocun U.B., Tomuna JI.1., Anukuna 1.b., babkuna C.C., benosa JI.H., Enpumor B.U., Msicoenos
E.M., Apommunuckuii A.W. I'pud: MO Kon xuuru: 378862 2014 r. 477 c. ISBN: 978-5-9916-
1868-7 ena 599.00p.
9. I'muaka H.JI. OBIIASA XUMUS 19-¢ u3zn., nep. u aomn. Y4eOHHUK I aKaJeMHUYIECKOTO
6akanaBpuataCepusi: bakanaBp. Akagemuueckuii kype ['pug: YMO BO Kox kaurn: 384406 2015 r.
900 c. ISBN: 978-5-9916-5055-7 Ilena 1 229.00p.
10. I'muaka H.JI TIPAKTHKYM IO OBIIEN XUMWU. Cepus: bakanaBp. AkageMHIecKHit Kype
I'pud: YMO BO Kon kauru: 381020 2015 r. 248 c. ISBN: 978-5-9916-4058-9

6. DoHI OLIEHOYHBIX CPEACTB AJISA MPOBEACHUS ATTECTANMHU 00y4aIOIMXCH M0 IMCHMILINHE
(Mmoayt10)
[IpeaycMoTpeHsl cieayromnye BUabl KOHTPOJIS KaueCTBa OCBOCHUSI KOHKPETHOW TUCUUIIIINHBI:
- TEKyLIMIA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXKYTOYHAS aTTECTAlU 00yJarOIIUXCs MO0 AUCIUITIIMHE
@DOH/T OIIEHOYHBIX CPEJICTB JJISl MPOBEJCHUS MPOMEKYTOUHON aTTeCTalMy O0yJYarOMIUXCs IO
JTUCIUILTMHE OpOpMIIEH B IPUIIOKEHUH K paboueil mporpaMme TUCIUTUINHBI.
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TunoBble KOHTPOJIbHbIE 3aJaHUs UJIH UHbIE MAaTEePHAJIbI, HEOOX0AMMbIe IS OLEHKH 3HAHMUIA,
YMeHMii, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH B NPoLecce TEKYLIEero KOHTPOJIs

KonTposibHBIE BONpOChl M 3aJaHMA JJs TNPOBEACHHS] TEKYLIero KOHTPOJIsl H
NPOMEKYTOYHOM aTTecTalliid 10 MeToAaM OOHapy)KeHHMs, Ppa3fieJeHust H
KOHLIECHTPMPOBAHMS

1. Xumuueckasi KWHETHKA KakK pas3zien pu3ndecKkond XUMUH.

2.HeobOpatumble peakuuy HyJeBOro u mnepsoro nopsaka. [lepuon mosynpeBpalieHus U cpelnHee
BpEMs JKU3HU B PEAKLUAX IIEPBOTO MOPSIKA.

3.HeoOpaTumele peakiii BTOPOro U TpeTbero nopsiaka. [lpumepst. Peakin n-oro mopsiaka.
4.Metonpl ompeneseHus TOpsSAKa U KaXyLIMXCSd KOHCTAHT CKOpPOCTEH M3 3KCIEpUMEHTATbHBIX
JaHHBIX, €r0 JOCTOMHCTBA U HEIOCTATKH.

5.Moaudukanuu HHTErpaJbHOTO METOAA.

6.luddepennnanbhplii MeToa 00pabOTKH IKCIEPUMEHTATBHBIX JAHHBIX.

7.dBe  momubukammu — guddepeHnmanbHoro  Mmeroxa.  CpaBHEHHWE — WHTETPAIBHOTO U
i QepeHInaTbHOTO METOIOB.

KonTposbnast padora 1. TepMoguHaMuKa 1 KHHETHKA
Bapwanr 1.
1. Ompenenute crangaptHyro AH peakiun: COgy + Y2 Oyp) = COxry

2. Ompenenute Bo3MOxHOCTh nipoTekanus peakiun NH4Cly) + NaOHq) = NaCl,) + H,O) +
NHs
IIPH CTAHIAPTHBIX YCIOBHSX W IPH TOBBIIICHHOMN TeMITeparype.

3. Omnpenenuts dHTaNBIUIO 00pazoBanus H,Ow npu 500 °C ucxoas u3 craHIapTHOM TETIOTHI
oOpa3zoBanus (-241,60 xJ[>k/MoIb) ¥ cuuTast rasbl, y4acTBYIOIIUE B PEAKIIUU UACATbHBIMH.

4.  Omnpezaenurte TeMrnepaTypHblid KO3()PUIMEHT U SHEPTUIO AKTUBALMHU PEaKIUH, €CIIU
U3BECTHO, YTO IIpH U3MeHeHnu temnepatypsl oT 20 °C no 45 °C ckopocTs ee Bo3pacTaeT B 6 pas.

O6pa3er 6mieTa Ha TIEPBBIN YK3aMEH

MUWHUCTEPCTBO HAYKU 1 BBICHIEI'O OBPA3OBAHUA
POCCHUMCKOU ®EJIEPALIUU
OI'BOY BO «YeueHckuil rocynapcTBeHHbIN yHUBEpcUTET UM. A.A. KaasipoBa»

buonoro-xumMudeckuit paxynpTeT
Kadenpa «Xumus»
04.03.01 «Xumusn»

VYyeOHast AMCUUIUIMHA « AHATUTHYECKAsT XUMHUS»
YTBepkeH Ha 3acenanuu kadeapsl oT 3 ceHTsops 2023 r., nporokon Nel

SK3AMEHALIMOHHBIN BUJIET Nel

1. Xumuueckasi KWHETHKa Kak paszzen pusnyeckoit xumun. OO0Ias XapakTepucTUKa KaTHOHOB |
aHAJIMTUYECKOMN TPYIIIbI

2.Ilonys>MOupruYecKuil METO MOCTPOEHUS IOBEPXHOCTEN MOTEHIIMATILHOW SHEPruu DHpHUHTa-
[Momstam (TIT13).
3.0Ompenenure Bo3MOKHOCTH ipoTekanus peakiuu NH4CI(t) + NaOH(t) = NaCl(t) + H20(r) +
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NH3(1)

IIPU CTaHJAPTHBIX YCIOBMSX M IIPU MOBBIIIEHHON TEMIEpAType.

Jdranbl (OPMUPOBAHUA U OLIECHMBAHUS KOMIIETEHUIM I

HaumenoBanue
Ne | KonTpoJsmmpyemblie pa3aesibl (TeMbl) Kon xomnerenuun OLEHOUHOTO
n/n | JIMCUMILUTUHBI (wim ee yacTm)
cpeacTBa
Pasnen 1. BBeneHue u OCHOBHEBIE
MOHATHA. XUMHUYECKasT KHHETHKA KaK [TK(o)-1.1
1 . JIP, YO, PK
pasnen ¢puzudeckort xumMun. CBs3b
KHUHETHKHU C TEPMOJUHAMUKOM
Pasnen 2. O6patumeble peakiuu 1-ro u ITK(0)-1.1
2 (0) JIP, YO, PK
2-ro mopsiKa
Pasznen 3. Kunernueckuii anaimns IIK(o0)-1.1
R} . (0) JIP, YO, PK
CJIOKHBIX PEaKIIHi
Pa3znen 4. Kunetuka 3neMeHTapHBIX T[IK(0)-1.1
4 . (0) JIP, YO, PK
peakuuii
Pa3nen 5. OcHOBHBIE IpeACTaBIECHUS
[TIK(0)-1.1
5 | Teopun aKTUBUPOBAHHOI'O KOMILIEKCA JIP, YO, PK
(TAK)
Pasnen 6. Peakiiuu B pactBopax I1K(0)-1.1
6 pactBop (0) JIP, VO, PK
Pa3nen 7. CnoxXHble peaKkIuu I1K(0)-1.1
7 p (0) JIP, VO, PK
Paznen 8. llenubie peakun I1K(0)-1.1
8 1 p (0) JIP, VO, PK
Pa3nen 9. Katanutuueckue peaknuu I1K(0)-1.1
9 p (0) JIP, VO, PK
lkana u KpuTEPUM OLleHMBAHUS MUCbMEHHBIX U TBOPYECKUX PadoT
baJjisl Kpurepun
['mybokoe © mpouyHOE YCBOEHHE MporpamMmHoro marepuana. IlomHbie,
MOCJICIOBATEIbHBIC, TPAMOTHBIE W  JIOTHYECKHM  HW3JIaraeMble  OTBETHl  IPHU
5 BUOM3MEeHeHUH 3agaHus. CBOOOJHO cCHpaBiseTcsl ¢ TMOCTAaBICHHBIMHU 3a[auyaMu,
MOKET 000CHOBATH TIPUHSITHIC perieHus, JIEMOHCTPHUPYET BJIaJICHUE
Pa3HOCTOPOHHUMH HaBbIKAMHU M IPUEMAaMH BBINOJHEHHUS MPAKTHYECKUX PaOoT.
3HaHWE MPOTPAMMHOTO MaTepuaja, TPpaMOTHOE H3JI0KeHHe, 0e3 CyIIeCTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOIPOC, MPABUIILHOE TPUMEHEHUE TEOPETUUECKUX 3HAHUM,
BJIaJIcHUE HEOOXOIMMBIMH HaBBIKAMU TIPH BBIMIOJTHEHUU TPAKTUICCKUX 3a]1a4.
JleMOHCTpHUpyEeT YCBOEGHHE OCHOBHOTO Marepuaia, IpU OTBETE€ JOMYyCKarTCs
3 HETOYHOCTH, MPH OTBETE HEIOCTATOYHO MPaBWIbHBIE (POPMYIMPOBKH, HApyIICHUE
MOCJIEIOBATEILHOCTH B M3JI0KEHUHU MPOTPAMMHOIO MaTepuaia, 3aTpyAHEHHUS B
BBITTOJTHEHUH TPAKTHYECKUX 3aJaHUH.
-1 Cnaboe 3HaHHME TPOTPAMMHOIO MaTepuayia, MPU OTBETE BO3ZHUKAIOT OIIMOKH,
3aTPyAHCHHS TIPH BBIMIOJTHEHUU TPAKTUICCKUX PAOOT.
0 He Ob110 MOIBITKY BBIIOJIHUTE 3aJaHUE.

IlIxana n KPUTEPHUH ONCHUBAHUSA TECTOBLIX 3agaHui
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Ouenka Kpurepun

«OTInYHOY 3aganue BeImosHeHo Ha 91 - 100%
«XO0poIIo» 3aganue BeITOHEHO Ha 81 - 90%
«Y 10BJIETBOPUTETHHOY 3ananue BoInosHeHo Ha 51 - 80%

«HeynosnerBopurenpbHo» | 3aganue BeinogaHeHo Ha 10 - 50%

7. OcodenHocTH peann3anv AUCHUIVIMHBI IJIA HHBAJIMAOB H JHUI ¢ OrpaHUYCHHBIMH
BO3MOKHOCTAAMMU 310POBbA

[Tpu oOyueHuM IUI] C OrpPaHUYEHHBIMH BO3MOXXHOCTSMHU 3/I0POBbSI YUHTBHIBAIOTCA HX
UHIMBUAyaJIbHBIE TNcUXOo(pu3ndyeckue ocoOeHHOCTH. OOydyeHHe HMHBAIMJOB OCYILECTBISAETCS
TaK’K€ B COOTBETCTBUM C HWHIMBUAYAIBHOW NPOTrpaMMOi peaOdWiauTauuu WHBaMUAa (Tpu
HAJIUYUN).

Hna auy ¢ napywienuem ciyxa BO3MOXKHO NPEAOCTaBlIeHHE y4eOHOM MHpOpMauuu B
BU3yallbHOH ¢opMe (KpaTKMi KOHCIEKT JIeKIMHA; TEeKCThl 3a/laHuil, HaleyaTaHHbIE
YBEJIMYEHHBIM IIPU(TOM), Ha ayAUTOPHBIX 3aHATHIX JOIYCKACTCS MPUCYTCTBUE ACCHCTEHTA, a
TaKXe CYpJIONEPEBOJUYMKOB U TU(DIOCYpAONEPEBOTIMKOB. TeKymuil KOHTPOJIb yCIIEBaEMOCTH
OCYILECTBIISICTCSI B MUCBbMEHHOW (hopMme: 0Oydarouuiicss MHUCbMEHHO OTBEYAaeT Ha BOMPOCHI,
MMCbMEHHO BBINIONHSAET mNpakTudyeckue 3afanus. [lokman (pedepar) Takke MOXKET OBITh
IPEJICTaBJIEH B MMCbMEHHOW (popMe, IPU 3TOM TPeOOBaHUS K COACPHKAHHUIO OCTAIOTCS TEMHU XK€,
a TpebOBaHMS K KayeCTBY M3JIOKEHHMs Marepuana (IOHATHOCTb, KauecTBO peuH,
B3aUMOJICIICTBHE C ayIuUTOpUEH M T. JI.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHMUS,
npeabsaBiIsieMble K NHCbMEHHBIM paboTam (kayecTBO O(OpPMIICHHS TEeKCTa W  CIHCKa
JUTEpaTypsbl, TPAMOTHOCTb, HAJIMUYKE WUIFOCTPALMOHHBIX MaTepUaloB U T.A.). IIpomexyrounas
aTTecTanus Ui JIMI C HapyIICHUSAMHU CIyXa MPOBOAUTCS B NMUCBMEHHOW (opme, MpH 3TOM
UCTIONIB3YIOTCSL OOIIMe KpUTEepHH oleHuBaHusA. [lpn HeoOXoamMocTH BpeMs MOATOTOBKH K
OTBETY MOKET ObITh YBEIHUEHO.

Jna auy ¢ napywenuem 3peHus TOIyCKAeTCs ayIWalbHOE MPEA0CTaBIeHUE UH(OPMAIIHH,
a TaKKe MWCIIOJIB30BAHME HA ayJIUTOPHBIX 3aHATUSAX  3BYKO3AMCHIBAIOIIMX YCTPOMCTB
(muxkrodoHOB W T.A.). JlomyckaeTcs MpPUCYTCTBHE Ha 3aHATUSX ACCHCTEHTa (ITOMOIIHUKA),
OKAa3bIBAIOLIETO O0YYAIOMMMCS HEOOXOTUMYIO TEXHHYECKYIO IMOMOIb. TeKyIuid KOHTpPOJIb
YCIIEBAa€MOCTH OCYIIECTBIIsIETCs B ycTHOM ¢opme. [Ipm mpoBeneHHH MPOMEKYTOIHOU
aTTecTalluu Ui JIUI] C HapyIIEHHWEM 3pEHUs] TECTUPOBaHHE MOXET ObITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHUE 110 BOIIPOCAM.

Hnsa nuy ¢ oepanudeHHbIMU 803MOICHOCMAMU 300PO0GbA, UMEIOWUX HAPYULEHUS ONOPHO-
o0guzamenvbHo20 annapama, Ha ayJUTOPHBIX 3aHATUAX, a TaKXKe MPHU MPOBEACHUU INPOLELYP
TEKYLIEr0 KOHTPOJIA yCIIEBAEMOCTM M  INPOMEXKYTOYHOM  aTrTecTallud MOTYT  ObITb
IPEOCTABIEHBl HEOO0XOAMMBIE TEXHUUECKUE CPEeACTBA (MEPCOHANIBHBIN KOMIBIOTEP, HOYTOYK
WIN JAPYTrod TaJpKeT); JOIMYyCKaeTcs MPHUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOB), OKa3bIBAIOLIETO
o0yyaromuMcsi He0OXOUMYIO TEXHHYECKYI0 MOMOIIb (3aHATh padouee MeCTOo, NepeaBUraThCs
10 ayTUTOPUH, IPOYUTATH 3a/1aHUE, OPOPMHUTE OTBET, OOIIATHCS C MPETIOIaBATENIEM).
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8. IlepeyeHb OCHOBHOW M /IONOJHHUTEJBHOH y4eOHOM JUTepaTypbl, HEOOXOAMMOM
JJIS1 OCBOCHMS I CHUILTHHBI (MOIYJIA)

8.1 OcHoBHas uTEpaTypa
1. Pocun U.B., Tomuna JI./[. O0mas u HeopraHudeckasi XiMHs. COBpEMEHHBIN KypC.
YueOHuk i akageMudeckoro Oakanaspuara. 2014 r.1338 c.
Cepus: bakanaBp. AkaeMu4ecKkuil Kypc
2. 'muuaka H.JIL. OOmmas xumus 19-e u3z., nep. u gon. Y4eOHUK 1S akaJJeMUYecKoro 6akaaaBpuaTta.
2015 1.900 c. Cepus: bakanaBp. AkageMU4eCcKui Kypc.
4. I'muuaka H.JL. TlpakTukym mo oOmiei xumMuu. Y4yeGHoe mocodue /i akaeMU4ecKoro
OakanaBpuata.2015 1.248 c. Cepus: bakanaBp. AkageMHuecKuii Kypc

8.2 lonosiHuTE/ILHAS JIMTEPATYypAa:
1.AxmetoB H.C. O6mias u Heopranudeckasi xumusi, M.: Beiciiast mkona, 1998.
2. 'onbOpaiix 3.E. Macnos .. «COopHuk 3a1a4 u ynpaxHenuit no xumun» M.: Beicur. Hlk.,
1997.
3. Hduxepcon P., I'peit I'., Xeit J[>x. OcHOBHBIE 3aKOHBI XUMuU, M.: Mup, 1982.
4. Onenun C.C., ®anees I . H. Heoprannueckast xumusi, M.: Bricinas mikona,
5. [MaBnoB H.H. O6miast u Heopranuueckas Xumusi: Ydeb. Juist By30B. - 2-¢ u3/l., nepepad. u o1 —
M.: [Ipoda, 2002. — 448c.
6. l'muuka H.JI. 3AJIAYM U YIIPAXKXHEHUS 110 OBLLEN XUMUH 14-¢ u3n.
YyeOHo-npaktudeckoe nmocobdbue.Cepus: bakanaBp. Axkagemuueckuii kypc ['pud: YMO BO
Kon xauru: 383421 2015 . 236 c. ISBN: 978-5-9916-4780-9 [lena 339.00p.......
7. OBILIASI U HEOPTAHUYECKAS XUMUS. TABOPATOPHBIN ITPAKTUKYM.
VYuebHoe mocobue st By30B Cepusi: bakanaBp. AkageMHuecKuit Kypc
8. Pocun U.B., Tomuna JI.JI., Anukuna U.b., babkuna C.C., benosa JI.H., Endpumos B.U.,
MsicoenoB E.M., SApommnckuit A.U. I'pudp: MO Konx xauru: 378862 2014 r. 477 c. ISBN:
978-5-9916-1868-7 Ilena 599.00p.
9. I'maaka H.JI. OBIIAA XUMUS 19-e uzn., nep. u gomn. Y4eOHHUK I aKaJeMHUIECKOTO
6axanaBpuataCepusi: bakanasp. Akagemuueckuii kype I'pud: YMO BO Kox kauru: 384406 2015
T. 900 c. ISBN: 978-5-9916-5055-7 Lena 1 229.00p.
10. I'muaka H.JI. TIPAKTUKYM ITO OBILEN XUMWU. Cepus: bakanaBp. AkaaeMH4ecKuii Kype
I'pud: YMO BO Kon xauru: 381020 2015 . 248 c. ISBN: 978-5-9916-4058-9

9. Ilepeuenn pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTn "UHTepHeT”
(nasee - cerb "UHTEPHET”’), HEOOXOAUMBIX /IJISl OCBOCHUS M CIUIINHBI.

3BbC IPRbooks

Cucrema 'APAHT: >51eKTpOHHBIN MEPUOANYECCKUN CITPABOYHUK [ DJIECKTPOHHBIN pecypc].
Koncynbrant [lntoc: cipaBo4HO - MOKMCKOBasi cuctemMa [ JIeKTPOHHBIN pecypc]. —

OO0OO Hayuynast anextponHas 6ubnroreka. MlHTerpupoBaHHbIii HayYHBIH HH(OPMaLMOHHBIN
MOpTaJl B POCCUNCKO 30HE ceTu MHTepHET, BKIIOYAOMINii 6a3bl JAHHBIX HAYYHBIX U3JIAaHUHN U
CEepBHCHI /1711 THPOPMAIIMOHHOTO O0eCcrieueHus] HayKH U BBICIIEr0 00pa30BaHUsl.
http://elibrary.ru/

5. Hudopmanuonnas cucrema «EnnHoe OKHO 10CTyma K 00pa3oBaTeIbHBIM pecypcam»
(http://window.edu.ru/).

b s

9.1.CocTaB nporpaMMHOro odecrne4eHunst

Enwunas snextponHas o6pazoBatenbHas cuctema U-complex
. AHTHIUIarHaT

3. Onmepamnmonnas cuctema Windows

N —
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4. KomnbrotepHas nporpamma it xuMukoB AcidBaseLab
5. KommbroTtepras nporpamma st xumukoB Chemlab

10. MeToanueckue ykazaHus JJisi 00y4AOIIMXCS M0 OCBOCHHUIO M CIIUIJIMHBI

Teopetnueckue 3HaHUS, MOMyUYEHHBIE U3 Kypca JIEKIUH, 3aKpeIUIsIOTCS Ha JIabopaTOPHBIX
3aHATUAX. JlabopaTopHbIe 3aHATUS MPOBOASTCS B CleMaIbHO 000PYAOBaHHBIX Jaboparopusx (2-
16 «JIaboparopus ananutuueckoit xumuu Nely, 2-25 «JlabopaTopus aHamuTHUYECKONH XUMHUU Ne2y ¢
MPUMEHEHHEM HEOOXOIUMBIX CpelICcTB o0ydeHus (JaboparopHoro o0opyaoBaHUs, 0Opa3IloB,
HOPMATUBHBIX ¥ TEXHUYECKHUX JOKYMEHTOB U T.IL.).

[Ipu BeIMOTHEHMH J1TAOOPATOPHBIX PAOOT MPOBOAATCS: TIOATOTOBKA OOOpPYIOBaHUSA W
npubopoB K paboTe, HM3y4eHHE METOAMKH pPadOThl, BOCHPOM3BEACHUE H3Yy4aeMOIO SIBJICHUS,
M3MEpEHHe BEeJIMYHH, OMpE/esIeHne COOTBETCTBYIOIIMX XapaKTepUCTHK U MOKaszaTenel, o0padoTka
JAHHBIX M WX aHajau3, 00oOIeHrne pe3ysabTaToB. B xome mpoBeneHus paboT MCMOIB3YIOTCS TIIaH
paboThl U TabmuIBl 171 3anucei HaOroaenuil. [Ipu BeImomHEHNN Ta6OPaTOPHON pabOTHI CTYEHT
BeZIeT paboyue 3alucH pe3ybTaTOB M3MEPEHUH (MCIBITAaHUN), OPOPMIISET pacyeThbl, aHAIU3UPYET
MOJTy4YE€HHBIE JaHHBbIE IIyTeM YCTAHOBJCHHS HMX COOTBETCTBUS HOpMaM W/WIM CPaBHEHHS C
W3BECTHBIMH B JINTEpAaType IaHHBIMH W/WIM JaHHBIMH JAPYTHX CTyaeHTOB. OKOHYaTebHBIC
pe3ynbrathl  0QOpMIISIOTCS B (opMe 3akioueHus. B ydeOHO- METOAMYecKOM MOCOOHWH I10
71a00paTOPHOMY MPAKTHUKYMY YKa3bIBaeTCsl MEpEedYeHb CPeACTB OOydeHus, (popmynupyercs Leib
MIPOBEJICHUS U COJEpKaHUE Kakaoi sabopaTopHoil paboTel. [lo pe3ynbraTam, MONy4YEHHBIM MPU
BBITIOJITHEHUH J1a00paTOpPHBIX paboT, opopmisaioT J1abopaTopHbId OT4eT. OTYET OLIEHUWBAETCS IO
COJICP)KAHUIO  TEOPETUYECKOW  WH(pOpMAaNWU, MPABWIBHOCTH  OOpabOTKM  TOIYYEHHBIX
HKCHEPUMEHTANIbHBIX IaHHBIX U BEPHOCTU X MHTEPIIPETALIUH.

MeTtoauueckue yka3zaHus Mo o(pOopMICHUIO OTYETA 110 JJabopaTOPHBIM paboTaM.

OdopmiieHre oTyeTa BHIMOJIHACTCS B IIe4aTHON ¢opme. B oTtyere 10KHBI OBITH
IPUBEJICHBI: 11e€b Pa0O0ThI; KPATKOE U3JI0KEHUE TEOPETHUECKUX OCHOB, METO/IMKA ITPOBEICHUS
paboTsl; 00paboTKa 1 00CYKICHNE TTOJTyYSHHBIX PE3YJIBTaTOB, BEIBO/IBL.

Habop tekcTa nomkeH ObITh ciesiaH B TeKCTOBOM pefakTtope Microsoft Word nist Windows
1006011 BepcHH.

ITpu HaOope TekcTa cleyeT BbIIEPKUBATh CIeIyoNue 00s3aTelbHble TPeOOBaHUS:

1. Orctynel cneBa — 30 MM u cripaBa - 10 MM, cBepxy, cHu3y — 20 Mm.

2. Hlpudt ocHoBHOro texcra - Times New Roman; pazmep 14 nyHkTOB

(xermp), 1,5 unTepnai.

3. AO3zauHblil OTCTYHI paBeH 5 MeYaTHBIM 3HAKAM.

4. Hymepauus cTpaHull — BHU3Y.

5. 3arosioBKH, 110/13ar0J0BKH, PUCYHKH, TAaOIHILIbI, (POPMYJIIbI OTAEISIOTCS OT OCHOBHOI'O TEKCTa
MEKCTPOUYHBIM PACCTOSTHUEM.

11. Ilepevyenb HPOPMALMOHHBIX TEXHOJOTHI, MCIOJIb3yeMbIX MPH OCYIIECTBJICHUH
00pa30BaTEJILHOIO Mpolecca Mo JMCHUIJINHe (MOAYJII0), BKJIKYAs NepeYeHb
NMPOrpaMMHOI0 obecriedyeHUus1 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (MIPH
He00X0AUMOCTH).

Enunas snextpoHHast oOpazoBarenbHas cuctema U-complex
AHTHIIIIarnar

Buneo-nexmun

ONEeKTPOHHBIE YUEOHUKU

DNEeKTpOHHbBIE MPE3CHTALINN
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KOMHBIOTepHOC TCCTUPOBAHHUC

12. MatepuajbHO-TeXHUYECKas1 0a3a, HeOOX0AMMAas ISl OCYLeCTBJICHUS
00pa30BaTeJILHOIO Mpouecca no JAMCHUIJInHEe (MOYJII0).

JlexumoHHbIe 3aHATHS NpoBoATcs B ayautopuu 4-01 nekunonnoro xopnyca (b) (kopmyc
Kammyca) YeueHCKOro rocyJapcTBEHHOTO0 YHUBEPCUTETA, OCHAILIEHHON TaK)Ke U NMPE3eHTAMOHHON
TEXHUKOMU.

JlaGopatopHble pabOThl MPOBOJATCS B yueOHBIX JlabopaTtopusax kadeapsl xumuu (3-23, 2-
18), KOoTOpbIe OCHAIIECHBI BHITSDKHBIMU IIKa()aMu 1 OCHOBHBIM JIAOOPATOPHBIM 000PYI0BaHUEM:

0711 836euiU8anUsi — BEChl TEXHOXUMHUECKHUE U aHAIMTUYECKHE,

onst puremposanusi — BOPOHKH CTEKIISIHHBIC, (apdopoBbie, ko0l byH3eHa, HAcOCHI
KamMoBcKkoro, BakyyMHBIE HACOCHI;

0714 8bICYWUBAHUS U NPOKATUBAHUS 8eujecms — dIKCUKaTophl, damku [letpu, gpapdoposbie

YaIIKH, TUTIIN, COUPTOBKH, CYIIHIbHBIE IKa(bI, MypeTbHbIC TeUH;
0JIs1 NpU2OMOGNeHUs pacmeopog — CTAaKaHbl, MEpPHbIE KOJIObI, MEPHbIE LHUIUHAPHI,
IUMETKHU, HA0OPBI APEOMETPOB;

0J151 NPOBEOeHUsI PA3TUYHBIX ONBIMOE NO NOLYYEHUIO 8eUeCmE U 8bIAGNIEHUIO UX XUMUUECKUX
c60ticmé — CTEKJISIHHbIE TIPOOUPKHU, CTaKaHbl, KOJIOBI U peTOPTHI; KoJObI Bropiia;

BOPOHKH KarlleJbHbIe, CKITHKH Jlpekcerns, TUIIEHKO U JpyTre MPOMBIBHBIE CKIISTHKY;

dapdopoBble UaIIKK, CTaKaHbl, TUTTH, CTYNKH C TECTHKamH; amnmapaTtel Kwunma,
ra30MeTphl, 030HATOPBI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJISIHBIE, MACJIsTHbIE U TIecuaHble OaHu;

XOoJnoAuabHUKK JInOnxa, BO3AYIIHBIE XOJNOAMIBHHUKH, KPUCTALTU3ATOPHI; HMPUOOPHI s
HaOJIOICHUS SJICKTPOTIPOBOAHOCTH, JIJIS AJIEKTPOJIH3a; TAIbBAHUYECKUE JIEMEHTBI;, BOJIbTMETPHI,
TEPMOTIapHI, JAOOPATOPHBIE aBTOTPAHC(POPMATOPHI;

NepeMeIInBaloliee yCTporCTBO, IeHTpu(yra, KoiaOoHarpeBaTeny;

CTOJIBI TA0OpaTOPHBIC U IPUCTEHHBIC C TIOJIBEJICHHBIMU - BOJIOW U TIepeMeHHBIM TokoM 220 B;
XUMHAYECKHEe MIKa(bI JIs1 XpaHSHHS: PEaKTUBOB; TIOCY/IbI; IPUOOPOB; XaJIaToOB, BEPXHEH O1EMK/IbI,
BBITSDKHBIE 1IKa(bl, HA0Op apeoMeTpoB, Kanopumerp, pH-metp, cnektpodoTomeTp,
(b oToKOTIOpUMETD, TA00OPATOPHBI MUKPOCKOTI.
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10.

11.

12.

Coneprxanue

CTp.
Lenu 1 3a1a4n OCBOCHUS AUCHUTUTNHBI 4
[lepeueHs TIaHUPYEMBIX PE3yIBTATOB OOYUEHHUS 10 TUCIUTUINHE

(MOMyIII0), COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS
00pa3zoBaTeIbHON IPOTrPAMMBI 4
Mecto qucuuniaussl (Moayiist) B ctpykrype OITOIT 6
ConeprkaHue JUCHUIUIMHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM

(pazznenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBa

aKaJeMHYeCKHUX YaCOB U BUIOB YUCOHBIX 3aHATHIMA 6
[lepedyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS [UII CAMOCTOSTETbHON

paboThl 0OYYAOIIUXCS IO AUCIUTUIHHE (MOJIYIIIO) 11
@®oH/T OLIEHOYHBIX CPEJICTB IS MTPOBEACHUS TIPOMEKYTOYHOM aTTeCTalluu
oOydaromuxcs 1Mo JUCHUTUTHHE (MOJIYIIIO) 12

Oco0eHHOCTH peanu3aluy AUCUUIUIMHBI I UHBAIHUJIOB U JIUI] C
OrpaHUYECHHBIMU BO3MOKHOCTSMH 370POBbS 16
[lepeueHb OCHOBHOM U JOTIOJIHUTENBHON yUeOHOM JIUTEpaTyphl,

HEO0OXOUMOMN JUIsl OCBOCHUS TUCIIUIIMHBI (MOYJIS) 16
[lepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"UntepHet", HEOOXOIUMBIX ISl OCBOCHUSI TUCIUILTAHBI (MOTYJIS) 17
MeTtoauueckue yka3zaHus JUisl 00y4arouxcsi 0 OCBOCHUIO TUCIUILINHBI

(Mozyms) 18
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX TPU

OCYIIECTBICHUU 00pa30BaTEILHOTO MPOIiecca Mo JUCIUTUIMHE (MOIYIIIO),

BKJIIOUasi IEpEeYeHb MPOTrpaMMHOT0 obecriedeHns U HH(GOPMALIMOHHBIX

CIIPABOYHBIX CHCTEM (ITPU HEOOXOIMMOCTH) 18
Onucanne MaTepuabHO-TEXHUUECKOM 0a3bl, HEOOXOIUMON IS

OCYIIECTBIEHUS 00pa30BaTEIHHOIO Mpoliecca MO AUCIUILTHHE (MOIYIIIO) 19



1. He.]'llfl H 3aJa4Y1 OCBOCHHMA JUCHUIIJIMHBI

Ilesb ocBOeHHs AUCHUIIMHBI: TT0JTy4yeHUe 6a30BOro 00pa30BaHus 10 BCEM acleKTaM
COBPEMEHHOW OCHOBBI HEOPTaHMYECKOTO CHHTE3a (POPMHUPOBAHMUS KOMIIETCHIINU B O0JIACTH
BBISIBJICHHS B3aMOCBSI3U BCEX U3YUYEHHBIX paHee NUCLIMILINH, 03HAKOMJIEHHE C COBPEMEHHBIMHU
METOAAaMU CHUHTE3a HEOPraHUYECKHX COEAMHEHUH, a TaKkKe METOIaMH UX UJCHTU(UKALIUH

3agauyu AMCHMILVIMHBI: PA3BUTHE TEOPUHU BCEX XUMHUECKUX U (PU3UKO-XUMUYECKUX
METO/IOB aHaJIN3a U ONepalnii, ¢ KOTOPIMH CTAJIKUBAETCSI XUMMK- aHAJIUTHK B IIpoLecce
pa3paboTKH, COBEPLICHCTBOBAHUS U MIOBCEIHEBHOTI'O BBINOJIHEHHS Pa3INYHbIX METOAMK aHAIIN3a;
Hay4YHOEe 0OOCHOBaHHUE OOIIMX BOIPOCOB TEOPUH ONpPEAEICHUs, HICHTU(DUKALIUMY, pa3eieHUs U
KOHLICHTPUPOBAHNUs BELIECTB.

2. IlepeyeHb IUIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHS MO JUCHUIIMHE, COOTHECEHHBIX €
IUVIAHMPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS 00pPa30BaTeIbLHOI NPOrPaMMbI.
[Iponecc nzydennst nucumuminHbl «OCHOBBI HEOPTaHUYECKOTO CHUHTE3a» HAINpaBJICH Ha
(dhopMHUpOBaHKE PTIEMEHTOB CIIEAYIOMUX KOMIETeHIIUH B cooTBeTCTBUU ¢ PI'OC 110 manHOMY
HAIPABJIEHUIO TTOATOTOBKHU:

I'pynna kommneTteHumii Karteropusi koMmneTeHuuii Kon
ObmenpodeccruoHanbHbIe VYuér pakTopoB BHemHe | OIK-1: cmocoben
KOMIICTCHIHH cpensl BBITIOJIHSTh

KOMIUICKCHBIC

9KCIIEPUMEHTAJIBHBIC U
pac4eTHO-TEOPETUIECKHE
HCCIIEIOBaHMS B
n30paHHO# 00sacTu
XAMMH UITH CMEKHBIX
HAYK C UCIOJIb30BAHUEM
COBPEMEHHBIX TIPUOOPOB,
IPOrPaMMHOTO
obecneyenus u 0a3
JAHHBIX
po(heCCUOHATBHOTO
Ha3HAYCHUS

[Ipodeccuonanbubie CrenuayibHble 3HAHUS U 1K (0)-2.
yMEHHsI, HeOOXOTUMBIE IS
3(PeKTUBHOTO pelIeHus
3aJa4 B MPOU3BOJICTBEHHOM
NeSATEeTbHOCTH

Crnoco0eH NpoeKTUBaTh
1 OCYILECTBIISATH CUHTE3
HEOPTaHUYECKHUX
BEILIECTB U COCAUHECHUM C
3aJaHHBIMHA CBOMCTBAMH




B Ppe3yJibTaTeC OCBOCHUA NUCIUILIINHBI O6y‘-IB.IOH.IHfICH JOJIKCH:

Kox HanmMeHoBaHnue
KOMIIETEHUM | MHAUKATOpPA
) KOMITeTeHIINH

Pesynbratel 00yyeHus
10 JUCUHMILINHE

OIIK-1.1: HMcnonb3yeT CylecTBYIOIINE

)51 pa3pa6aTLIB aCT HOBBIC MCTOJHWKHU
IMOJIy4YCHHA W aHaliuda BCHICCTB U
MaTcpHuaioB JJIA peuicHus

HCCIIEIOBATEIbCKUX 3a/la4 B W30paHHOMN
00JacTH XMMHUH UM CMEKHBIX HAYK
OIIK-1.2: Hcnosb3yeT COBpEMEHHOE
o0opyoBaHue, MPOTPaMMHOE
obecrieuenre u MpodecCHOHATLHbBIE
0a3bl JaHHBIX JIJIS pEIIeHUS 3a/1a4 B
n30paHHOM 00JIaCTH XUMHUH UITH
CMEXHBIX HayK

3HATh.

- O0IIIMe MPUHIIUITBI X1 METOJIBI TIOJTYYCHHS
HEOPraHWYECKHUX BEIIECTB ,

- OCHOBHBIE JJAOOPATOPHBIC MPHUEMBI, HCIIOJIb3YEMbIE
B HEOPTraHUYECKOM CHHTE3E.

yMeTh: TUTAHUPOBATh U OPTraHU30BaTh IKCIIEPUMEHT;
JOKAa3aTeIbHO ~ OOCYXJaTh  TEOpPETHYECKHe U
MPAKTUYECKUE TPOOIEMbI CHHTE3a HEOPTraHUYECKUX
BCIICCTB;

WCITOJIB30BaTh 3HAHUS 10 CHUHTE3Y HEOPTaHUYECKUX

BEIIIECTB B OyaymennpodeccnoHanbHOM
JeSATEIbHOCTH
BJa/IeTh: 3HAaHUSAMH O COBPEMEHHBIX METOIax

UCCJIC/IOBAHHS HEOPTaHUYECKHUX COCTUHCHHIA,
METOJAaMU PErHCTPaluu U O00pabOTKU Ppe3ysIbTaToB
XUMHYECKOTO IKCIICPUMEHTA!
l.mMeTomamMmu W 0E30IACHOTO
XUMUYECKHUMHM  BEIECTBAMH  C
(GU3NUIECKUX U XUMUYECKUX CBOMCTB
2..3HaHUSAMH 00 OCHOBHBIX HAIIPABJICHUAX B 00JaCTH
COBPEMEHHOW XWMHH, O HOBBIX MOAXOJaX K
IUIAHUPOBAHMIO W OCYINECTBICHHIO XHUMHUCCKUX
peaKIMil 1 XUMHYECKUX MPOLIECCOB

oOpamieHust ¢
YY4EeTOM  HuX

MK (0)-2.1: [IpumeHsieT 3HaHUS B
MaTEPUAIIOBEAECHUH B TIOJYYEHUN
HEOPTraHWYECKUX BELIECTB C 3aJaHHBIMU
CBOMCTBaMH

IIK(0)-2.2: [TpumensieT
KPUCTAIUIOXUMHUYECKHE,
TEPMOAUHAMUYECKUE U KHHETUYECKUE
MIPEICTABIICHUS JJISI TPOBEACHUS
HAIpaBJIECHHOI'0 HEOPraHUYECKOTO
CHUHTE3A.

3HaTh: 00 aKTyaJIbHBIX HAIIPABICHUAX MCCIEIOBAHUIN
B COBPEMEHHOMN TEOPETHUYECKOU u
HKCHEPUMEHTAIbHON XMMUU (CHHTE3 U MPUMEHEHHE
BEIIECTB B  HAHOCTPYKTYPHBIX  TEXHOJOTHSX,
UCCIIEJIOBAHHUSA B KPUTHYECKUX YCIOBUSAX, XUMUSA
JKU3HEHHBIX IIPOLIECCOB, XHMMHMS M DJKOJOTHSI U
Apyrue);

YMeTh: IPUMEHATH IOJTYUYEHHBIE 3HAHWS U HABBIKU
IpY BBIITOJHEHUN KYypPCOBBIX U IUIUIOMHBIX PadoT,
Biagers: HaBBIKAMM IIPOBEICHHUS XMUMHUYECKOTO
JKCIIEPUMEHTA, METOIaMU MOJTy4EHUS "
UCCJIEIOBAHNS XUMHYECKUX BEIIECTB,

- HaBbIKaMHM pabOThl Ha COBPEMEHHOH Yy4eOHO-
HAay4HOH amnmnaparype IpHu MPOBEACHUU XUMUYECKHUX
JKCIIEPUMEHTOB




1. Mecro aucuuniaunsl B crpykrype OITIOIL.

HucuumimHa «OCHOBBI HEOPTaHMUYECKOTO CHHTE3a» OTHOCUTCS K JUCHUIUIMHAM 0a30BOMH
gactu broka «/{uctummuaer (Moxymn)» — b1.0.08 mporpaMMbl MarucTpaTyphl 10 HaIlpaBICHUIO
noarotoBku 04.04.01 - Xumust (ypoBeHb MarucTpaTypbl) U M3y4daeTcss B 3 ceMecTpe MO OYHOH
dhopme o0ydeHus u B 3 ceMecTpax 1Mo 04HO-3a09HON (popme oOydeHwUs.

Hns ocBoeHuss JUCHUIUIMHBI «OCHOBBI HEOPraHMYECKOTO CHHTE3a» O0ydJaromuecs
UCIONB3YIOT 3HaHUS, YMEHHA, C(HOPMHUPOBAHHBIE B XOJ€ M3YUYEHHs AUCHUIUIMH «DU3uKay,
«MatemaTuka», «O01as 1 HeOpraHUUecKask XUMUS.

JucuunnuHa «OCHOBBI HEOPraHMYECKOIO CHHTE3a» SIBISETCS 4YacThl0 IMPOTrpaMMbl
MarucTpaTypbl HEOOXOAMMOW JJIsi TOJHOIEHHOM NOATOTOBKM K TOCYIApCTBEHHOM HMTOTOBON
aTTecTalyuu.

TpyaoeMKoCTh, 4acoB
Bux pabotsr CemecTpsl Bcero
3 2
OGmast Tpy10eMKOCTh 4/144 4/144
AynutopHas pabora: 51 51
Jlexyuu (JI) 17 17
Jlabopamopuvie pabomut (JIP) 34 34
CaMocrosiTenpHas paboTa 39 39
CaMocCTosATEeNnbHOE U3YUYECHUE Pa3/IeioB 39 39
Bu ©TOroBoro KOHTPOJISE — 3K3aMeH 54 54
4.2 Conep:xaHue pa3/iesioB IMCHUUILITHHBI
Ne HaumenoBanue Conep:xaHue JIEeKIIUOHHOTO 3aHATHUS ®opwma
n/n pasaena TEKYIIETo
KOHTPOJIS
1.
1 | Baxnenmue TexHuka 6€30MacHOCTH MPU CUHTE3E YO, PK,
HCTOYHHUKHU HCOPTaHNYCCKUX BCIICCTB. Baxxneiinie HCTOUHUKH JP

nH(pOpPMaLIUK O MyTSIX
CHHTE3a
HEOpPraHUYECKUX U

KOOpJAMHAIIMOHHBIX XUMHUYECKON TEPMOJIMHAMUKH B HEOPIraHUUECKOM
COEIMHEHU. cuHTe3e. BnusHue paznuuHbix GakTopoB Ha
Teopetnueckue XUMHYECKOE JIEHCTBYIOIIMX MacC B HEOPraHM4ECKOM
OCHOBBI cuHTe3e. BiusHue TemmnepaTypsl Ha CKOPOCTh
HEOPraHUUYECKOT O XUMHUYECKON peakIMU. DKCIIEpUMEHTANIbHASL TEXHUKA

nHGOpPMaIIMK O MyTIX CUHTE3a HEOPraHUYECKHUX U
KOOPJIMHALIMOHHBIX coequHeHuil. Teopetnueckue
OCHOBBI HEOPTaHWYECKOT0 cuHTe3a. [[pumenenune




CHHTE3a. HEOPraHUYECKOr0 CHHTE3A.
OcHOBHBIE METOBI OcCHOBHBIC METO/IbI pa3jieicHus1, KonueHTpupoBanus | A, YO,
pasneneHus, ¥ OYUCTKU HEOPTaHUYECKUX BEIIECTB. XUMHUYCCKUE PK, JIP
KOHIEHTPUPOBAHUSA U | TPAHCHOPTHbIE peakuuu. Kpucrammmsanus.

OYHUCTKHU [IpoBenenue kpucraus3auuu. JucTruimsanms.
2 | HEOpraHMYECKUX Bosronka. XpomaTtorpadudeckuii u
BEIIECTB. OKCTPAKIIMOHHBIA METOJIbI OYHCTKH U
XuMuyeckue pasziesieHus] HEOPraHUYECKUX BEIECTB.
TPAHCIIOPTHEIC
peaxiuu.
Peakium B razoBoit Peaxmuu B ra3oBoii ¢paze. Ocodennoctu nposeaenus | A YO,
3 | dase. peakiuii B ra3oBoii (ase. PK, JIP
TBepnodazusie TBeprodasHbie METOIBI CHHTE3A. A, YO,JIp
4 | METOJBI CUHTE3A. MertannorepMuyecKkrie METOIbl CHHTE3a METAJIOB U
HEMETAJLIOB.
MeTtop1 cuHTE3a MeTo/bl cuHTe3a 6€3BOIHBIX HEOPTAHUYECKUX A, Y0,
5 0€3BOJHBIX coeuHeHn. O0e3BOXKUBAaHUE KPUCTAIIOTUIPATOB. PK, JIP
HEOPraHUYECKUX [IpoBeneHne CUHTE30B HEOPTAaHUYECKUX MPENapaToB
COEJIMHEHUII. B OPraHUYECKHUX PaCTBOPUTEIISX.
[Tomryuenue npocteix | [lomydeHne mpOCTHIX BEIIECTB, OKCHJIOB, YO, PK,
BEIIECTB, OKCHJIOB, TaJIOTCHU OB, THIPUIOB, THIPOKCUIOB, KHCIIOT,
g | TAJIOTCHHIIOB, coneit. CriocoObl MOTy4YEHHs] OKCUJIOB, TAJIOT€HUIOB,
TUJIPHUJIOB, TUJIPUI0B METAJIJIOB U HeMeTallIoB. CriocoOsI
THJIPOKCHIOB, MOJTyYeHUs! TUIPOKCUIOB, OECKUCIOPOIHBIX U
KHUCJIOT, COJICH. KHUCJIOPOACOAEPKAIMX KUCTIOT U UX COJICH.
OcobenHoctu OcobeHHocTH npenapaTUBHBIX METOA0B B XUMHUH YO,J1P
MpermapaTUBHBIX KOOPJMHAIIMOHHBIX COSIMHCHUA.
- | METOJIOB B XUMHH JIBOHBIE COMM U KOMIUIEKCHBIE COSTUHEHHSI.
KOOPIMHAIIMOHHBIX KOHCTaHTHI yCTOMYUBOCTH KOMIUICKCHBIX
COETUHEHUIA. coenuuenuii. [lony4yenue ruapokco-, MaHo-,
AIUI0KOMIUIEKCOB, aMMHUAKaTOB
OYHASA ®OPMA OBYUYEHUA
4.3. Pa3enbl JMCUMILVIMHBI M BUIBI 3aHATHH, u3ydaemble B III cemecTpe
Ne m/m Paszgen/Tema
KonnuecTBo yacos
AynuTtopHas pabora Ccp
Bcero I JIP
Baxneiine ncTOYHUKY HHOOPMAITUHU O ) )
MyTSX CUHTE3a HEOPTaHUYECKHUX U
1. KOOPJAMHAIIMOHHBIX COCTMHECHMUIA. 4 4
TeopeTnueckrne 0OCHOBbI HEOPraHUUECKOIO
CUHTE3a.
OcHOBHEBIE METOABI pazzenenus,
2. KOHIICHTPUPOBAHHS M OYUCTKU HEOPraHHMYECKUX 2 2 4 5
BCIICCTB. XUMHAYECKUe TPAaHCIIOPTHBIC PCAKIIH.




3. Peakiuu B ra3oBoii dase. 2 2 4 6
4. TBepaodazHbie METOIBI CHHTE3A. 2 2 4 6
5 MeToabl CHHTE3a OS3BOIHBIX 2 2 6 6
) HEOPraHWYECKUX COCTMHEHUN.
[TomyueHue mpoCThIX BEIIECTB, OKCHJIOB, 2 3
6. rajioreHu0B, TUAPUIOB, THAPOKCUIOB, 6 6
KHCJIOT, COJIEH.
OcobeHHOCTH MpenapaTUBHBIX METO/I0B B 4 4
7 XUMUHW KOOPJIMHAIIMOHHBIX COSIUHEHUH. 6 6
Hroro 90+54 17 34 39
4.4 CamocTosiTeJIbHAsA padoTa CTY/ICHTOB
Bun camoctosiTenbHOM Kopn
BHEAyIUTOPHOH paboThI Ouenotioe Kos-so KOMIIETEH-
oOyuyarommxcs, B T. 4. KCP CpeACTBO Hacos LIUA
Bakneiime HCTOYHUKH IIpopaboTka yueGHOM YO, PK IK-2.1
MH(OPMAIH O TyTAX CHHTe3a | “MTCPATYpEL, JeKiui IK-2.2
HEOPTaHWYECKUX U
KOOPJIMHAIIMOHHBIX 4
coenuHenuil. Teopetnueckue
OCHOBBI HEOPTaHMYECKOTO
CHHTE3A.
OcHOBHBIE METOABI pasneneHus, | IIpopaboTka yueOHOM I, PK OIIK-1.2
KOHIIEHTPUPOBAHUSA W  OYUCTKH | JUTCPaTypBI, JICKINH. TIK-2.1
HEOPraHUYECKHUX BemecTs. | [10ArOTOBKa JIOKJIa/a. 5 [K-2.2
XUMHUYECKHE TPAHCIIOPTHLIC
peaKkIuu.
Peaxkiuu B ra3oBoi dase. [Ipopaborka Y‘I€6HOUFI I, PK OIIK-1.2
JIUTEPATYPHI, JICKIUH. 6 HK_21
HOﬂFOTOBKa J0oKJiaaa. HK-22
TBeprodasHbie METOBI IToaroroeka nokiaja. PK, I{ 6 OIIK-1.1
CHHTE3a.
MeTopl cuHTE3a 0E€3BOIHBIX IIpopabotka Y‘I€6HOVIV4 T, PK 6 IK-2.1
HEOPTaHWYECKUX COCAMHCHH. JIUTEPaTypbl, JICKIMH TIK-2.2
[Mony4enue npocThix BemecTB, | [Ipopadorka yueOHoi YO, PK OIIK-1.1
OKCHUJIOB, raJIOTEHUOB, JINTEPATYPBI, JTEKLIHH. 6 OIIK-1.2
TUAPUAOB, TUAPOKCUIOB, TIK-2.1
KHCIIOT, COJICH.
OcobGennocTy npenaparusHbix | Hlpopaborka yuebnoit YO, PK OIIK-1.1
MeTO,HOB B XUMUH JIUTEPATYPHI, JICKIUH.
KOOPIMHALIMOHHBIX 6
COECIUHEHUHN.
Bcero uacos B 3-eM cemectpe — 39 yacos
4.5 JlaGopaTopHbie padoThl
Ne Ne Cooeporcanue npaKkmuuecko2o 3aHamus Komn-Bo
n/n pasaesa JacoB
I.] 1 TexHrKa 0€30MaCHOCTH TMPU CUHTE3€ HEOPTaHUIECKUX 4
BEIIECTB.




Brnusiaue pa3nudHbpIx (pakTOpoB Ha XHUMHUYECKOE PAaBHOBECHE.
Biusinue temnepaTypbl Ha CKOPOCTh XUMUYECKOU PEAKIINH.
DKcIepUMeHTaIbHAs TEXHUKA HEOPTaHMYECKOT0 CUHTE3a.
2.12 Kpucramnmuzauus. [IpoBenenne KkpucTamin3anuu.
Juctmnsimus. Bosronka. XpomaTtorpapuaeckuii u
SKCTPAKIMOHHBIN METOAbl OUUCTKHU U

pa3/iesICHUs] HEOPraHWYECKUX BEIECTB.

3.1 3 Peakiuu B razoBoit aze. OCOOEHHOCTH MPOBEICHUS
peakuuii B 4
razoBou (asze.

4.13 TBepmodasHbie METOBI CHHTE3a. MeTaITIOTEPMUYSCKHE
METOAbl CHHTE3a METAINIOB U HEMETAJIJIOB.

5.14 Mertoap! cuHTe3a 0€3BOHBIX HEOPTAHUYECKUX COCTUHEHU.
O06e3BoXkMBaHKe KpucTasioruapaToB. [IpoBenenue CHHTE30B
HEOPTaHWYECKUX MPENapaToB B OPraHMUECKUX
pPacTBOPUTEJISX.

6. 4 [TomydyeHue mpocCThIX BENIECTB, OKCUAOB, TAJIOTEHUIOB,
TUAPUIOB, THIPOKCHIOB,KUCIIOT, cosield. CriocoObI MoTydeHus
OKCHJIOB, TaJIOTEHUIOB, THIPUIOB METAIIOB U HEMETAILIOB. 6
CnocoOsI MoTy4eHHs THAPOKCUIOB, OECKUCIOPOIHBIX U
KHCIIOPOJICOICPKAIIMX KUCJIOT U UX COJICH.

7.1 5 OcobeHHOCTH TIpenapaTUBHBIX METOJ0B B XUMHUH
KOOPAWHAIMOHHBIX COCTUHEHHUIA.

JIBOIiHBIE COJIM M KOMILJIEKCHBIC coeaquHeHUs. KOHCTaHThI
YCTOMYMBOCTH KOMILUIEKCHBIX coearHeHui. [lomyyenue
TUAPOKCO-, [IMaHO-, AllUJOKOMILIEKCOB, aMMHUAKATOB

Bcero 3 3 cemectp: 34

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1. CTpyKTypa AUCHUIIMHBI.
OO6mas TpyJOE€MKOCTh AUCLUMIUIMHBI [0 OYHO-3a04HON ¢opMe oOydeHus cocrasiser 4
3aueTHBIX equHull (144akageMudecKux Jaca).

TpyaoeMKoCTh, 4acoB

Bun pabotet CemecTpsl Bcero
3 2

OO01u1ast TpyA0EeMKOCTh 4/144 4/144
AynuTtopHas padora: 51 51
Jlexyuu (J1) 17 17
Jlabopamopuvie pabomot (J/IP) 34 34
CamocrostensHas paboTa 39 39
CaMocTosITeTbHOE N3YYEHHE Pa3/IeioB 39 39
Buz uTOroBoro KOHTPOIIS — 9K3aMEH 54 54

4.3. Pa3ennbl 1MCUMILIMHBI M BUbI 3aHATHI, H3y4aeMble B 3 cemecTpe



Ne m/m

Paszgen/Trema

KonunuectBo yacoB

AynutopHas padoTa Cp
Bcero JI JIP
Baxneiimme uctouHuku nHGOpMALIUU O ’ )
MyTSIX CUHTE3a HEOPTAaHUYECKUX U
1. KOOPAMHALMOHHBIX COCIMHEHUM. 4
TeopeTrnyeckre OCHOBBI HEOPTAHUYECKOTO
CHUHTE3A.
OcHOBHBIE METOObI pasaciceHus,
2. KOHIICHTPUPOBAHHUS M OYUCTKUA HEOPraHHYECKUX 2 2 4
BEIECTB. XUMUYECKUE TPAHCIOPTHBIE PEAKIIMH.
3. Peakuuu B ra3zoBoii ase. 2 2 4
4. TBepaodazHbie METOIBI CHHTE3A. 2 2 4
5 MeTtobt cuHTEe3a OE3BOTHBIX 2 2 4
HEOPraHUYECKUX COEAMHEHUH.
[TomyuyeHue mpocThIX BEIIECTB, OKCHJIOB, 2 3
6. raJIoreHu 0B, THIPUI0B, THIPOKCHUIOB, 4
KHCJIOT, COJICH.
Oco0eHHOCTH TIpenapaTHBHBIX METO0B B 4 4
7 XMMHH KOOPJAUHAIMOHHBIX COEMHEHHUI. 4
Htoro 90+54 17 34 39
4.4 CamocTosiTeqIbHAsA padoTa CTYy/ICHTOB
Bun camocTostensHOM Kon
BHEAYIUTOPHOU pabOTHI Onenomoe Koo KOMIIETEH-
obyyvaromuxcs, B T. 4. KCP CpeACTBO Hacos jangest
Baxxuelime uCTOYHUKA IIpopabotka yueOHOi YO, PK [TK(0)-2.1
MH(OPMALIMK O yTAX CHHTe3a | MMTCPaTyphl, NCKLUi [1K(0)-2.2
HEOPraHUYECKUX U
KOOPAMHALIMOHHBIX 4
coenuHeHui. TeopeTnueckue
OCHOBBI HEOPTAaHUYECKOTO
CUHTE3a.
OcHOBHBIE MeTOnbl paszaencHus, | [IpopaboTka yaebHOM I, PK OIIK-1.2
KOHUEHTPUPOBAHUSL W OYUCTKH | JUTCPATYypPBI, JICKIHH. ITK(0)-2.1
HEOPraHUYECKIX Bemects. | [10AroTOBKA MOKIANA. 5 1K (0)-2.2
Xumuueckue TPAHCIIOPTHBIE
PEaKIInH.
Peakmuu B ra3oBoii (ase. IIpopaborxa y4ebHoti A, PK OIIK-1.2
JIUTEPATYPBI, JICKIUH. 6 1K (0)-2.1
IToxroroska noknana. T1K(0)-2.2
TBeprodasHbie METOIBI [Toaroroeka nokmaa. PK, [ 6 OIIK-1.1
CHUHTE3A.
MeTtoasl cuHTE3a 0E3BOIHBIX [Ipopaborka Y‘1€6H0vﬁ T,PK 6 [TK(0)-2.1
HEOPTaHWYECKUX COSAMHCHH. JIITCPATYPBI, JICKIHHI I1K(0)-2.2
[ToyuyeHue NpOCTHIX BeliecTB, | [Ipopaborka yuebHoi YO, PK 6 OIIK-1.1
OKCHJIOB, TaJIOT€HU/IOB, JUTEPATyPBL, JICKLHIL. OIIK-1.2

10




TUAPUAOB, TUAPOKCUIOB, [1K(0)-2.1
KHCIIOT, COJICH.

Ocobennocty npenapatuBHbix | [Ipopaborka yueGHoit YO, PK OIIK-1.1
METOIOB B XUMHUH JIUTEPATYPHI, JTEKLUI.
KOOpJMHALIMOHHBIX 6
COECIUHEHUH.

Bcero uacos B 3-eM cemectpe — 39 yacos

4.5 JlabopaTtopHble padoThI

Ne Ne Cooeporcanue npaKkmu4ecko2o 3aHamus Komn-Bo
n/n pasaena qJacoB

8.1 TexHrKa 0€30MaCHOCTH MPU CUHTE3€ HEOPTaHUIECKUX

BEIIIECTB.

Bnusinue pa3nuuHbIX (pakTOpOB Ha XMMUYECKOE PaBHOBECHE. 4
Bnusinue TemmnepaTyphl Ha CKOPOCTh XUMUYECKON PEAKITHH.
OKcrnepuMeHTalIbHasl TEXHUKA HEOPraHMYECKOr0 CUHTE3a.
9.12 Kpucrannuszanus. [IpoBenenne kpuctamin3anum.
Juctumsiuus. Bosronka. Xpomarorpadudeckuii u
SKCTPAKIIMOHHBIA METOAbI OUUCTKU U
pa3JiesieHns HEOPraHUYECKHUX BEIIECTB.

10{ 3 Peaxiuu B ra3ooii gaze. OcoGeHHOCTH POBEICHHS
peakuuii B 4
razoBou (asze.

11]3 TBepnodaszubie MeToIbI CHHTE3a. MeTamioTepMuIecKue
METO/Ibl CHHTE3a METAJIJIOB U HEMETAJIJIOB.

12] 4 MeTtopl cuHTe3a 0€3BOIHBIX HEOPTAHMYECKUX COCTUHEHUM.

O6e3BoxHBaHKe KpUcTaIIoruaparoB. [IpoBeaenue cuHTe30B
HEOPraHUYECKUX MPEnapaToB B OPraHUYECKUX
pPacTBOPUTEIISX.

13 4 [TonydeHue mpoCTHIX BEIIECTB, OKCHIOB, TaJOTeHHIOB,
TUAPUJIOB, THIPOKCUIOB,KUCTOT, cosieil. CriocoObI MOTyUeHus

OKCHJIOB, TaJIOTEHUI0B, TUPUJIOB METAJIOB U HEMETAJLIOB. 6
Croco0sI MOTy9eHHs THAPOKCUIOB, OECKUCIOPOIHBIX U
KHUCJIOPOJICOIEPKALTNX KHCIOT U UX COJIEH.

14 5 OcoOeHHOCTH IpenapaTUBHBIX METOA0B B XUMHHU

KOOPAMHAIIMOHHBIX COSIMHEHUI.

JIBOIHBIE CONM U KOMIUIEKCHBIE coeTMHEHUA. KOHCTaHThI
YCTOWYMBOCTH KOMIUIEKCHBIX coenHeHui. [lomyuenue
TUJIPOKCO-, [IMAHO-, AlUOKOMIUIEKCOB, aMMHAKaTOB

Bcero 3 3 cemectp: 34

4.6 IlpakTHyeckue (CeMUHAPCKHUE) 3aHATHUS - HE TIPETYCMOTpPEHa YUeOHBIM IJIAHOM
4.7 KypcoBas paéora — HE IpelyCMOTpPEHa yUeOHBIM TUIAHOM

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecreYeHUsl ISl CAMOCTOSATEJbHOH pPadoThI
o0y4yarumuxcs Mo TUCHUIIMHE (MOYJIIO).
1. AxmeroB H.C. Obmas u Heopranndeckast xumusi. M. Beicmr. mxk. 2009. 743c.
2. I'muuka H.A. O6mas xumus. M.: «aTterpan-IIpeccy. 2009. 727c.
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3. I'apxymnn UK., JIaBpentseBa O.B., JIucos H.U. u ap. Heoprannyeckas xumus 1uist
TEXHUYECKUX U TEXHOJOTHYECKHUX By30B: yueOHoe nocobue. Camapa: Camap. roc. TexH. yH-T,
2008. 443 c.

4.Bect A. Xumus tBepaoro Tena. T. 1,2. M.: Mup, 1988.

5.®@uctyns B.1. ®usuka u xumus teepaoro tena. T.1,2. M.: Meramnyprus, 1995.

6.Knaccudukanus XMMHUECKUX peaklUid 1 HEKOTOPbIEe X OCHOBHBIE TUIIBL: y4eOHOe rmocodue. /

N K. I'apkymnn u np. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.

1. @DoHA OIEHOYHBIX CpeacTB IJd MNPOBEACHUA aTTEeCTaAlMHU oﬁyqammmmﬂ mo

AUCHUIJIMHe (MOLYJII0)

[IpemycMoTpeHsI ciaeayronme BUabl KOHTPOJIs KAYECTBA OCBOCHUSI KOHKPETHOW TUCIIUTUINHBI:
- TEKyLIMI KOHTPOJIb YCIIEBAEMOCTH
- MPOMEXYTOYHAs aTTECTAIUS 00YJArOITUXCSI TIO TUCITUTIIINHE

DoHJ OILIEHOYHBIX CpCACTB IJid IMPOBCACHUA HpOMGXCYTOQHOﬁ aTTCCTallun o6yqafo1unxca

M0 TUCLUIUIMHE 0POPMIIEH B IPUIIOKEHUH K pabouelt mporpaMme IUCHUIUIUHBIL.

Tunoswie KOHTPOJIBHBIC 3aJJaHUA WM HWHBIC MaTCpHaJIbl, HeO6XO)II/IMI)Ie JUIA  OLICHKHN 3H3HPII71,

yMeHHfI, HaBBIKOB U (I/IJ'II/I) OIIbITa AEATCIBbHOCTHU B IIPOLECCE TEKYHICTO KOHTPOJIA

KOHTpOJII)H])Ie BOIIPOCBI H 3aJlaHMA I MPOBCACHUA TEKYHIEro KOHTPOJHA M

aTTrecTaluu.
Koumponwvnwie pabomot:
KonTposbnast padora 1.
Bapwanr 1.
. Ompenenurte cranaaptHyto AH peakiun: COgy + Y2 Oaq) = COy

. Ompenenute BO3MOXHOCTh mpotekanus peakiun NH4Cl,) + NaOH,) = NaCl,) + H,Oy + NHj
IIPU CTAHJIAPTHBIX YCJIOBMSX U IIPHU MOBBIIIEHHON TEMIIEPATYPE.

. Onpenenuts sHTANBIUIO OoOpazoBanus H>Oq) mpu 500 °C ucxonms M3 CTaHIAPTHOM TEIUIOTHI
obpazoBanus (-241,60 k/[>x/MOJIb) ¥ cunTas ra3bl, yYaCTBYIOIINE B PEAKIIMH HJICATbHBIMHU.

. Onpenenure TemnepaTypHbli KO3(QQHUUHUEHT M SHEPrUI0 aKTUBALMM PEaKIMM, €ClIM U3BECTHO,
410 nipu u3MeHeHuu temmnepatypsl oT 20 °C 1o 45 °C ckopocTh ee Bo3pacTaer B 6 pas.

Bapuanr 2.
. Onpenenurte crannaptHyo AH peakiun:BaO ) + HoOw = Ba(OH)y

. Ompenennte BO3MOXKHOCTh mpoTekaHus peakiuu 3Hor + Ny = 2NHjq mpu cranmapTHBIX
YCJIOBHSIX U MPU MOBBIILIEHHON TeMIepaType.

. Ompenenuth SHTAIBINIO 00pa3zoBaHus xjopoBogopona mpu 800 °C ucxoas W3 CTaHAAPTHOU
TermoTel  oOpazoBanus (-92,96 k/[x/Monmb) W cumTas Tas3bl, Y4YACTBYIOIIME B pPEaKIUHU
UieaTbHBIMH.

4. Omnpenenure TeMuepaTypHblii KO3(Q(UIMEHT U SHEPTHI0 AKTHBALMK PEAKIMH, €CIH KOHCTaHTa
ckopoctu ee nipu 30 °C pasna 6,4-10 j1/(mosb-c), a ipu 75 °C =1,6:107 1/(Mo1b-C).
Bapmuanr 3.
1. Omnpenemure cragmaaptaHyio AH peakrum: CaCO;qry = CaOyyy + COyp.

2. Onpenenure BO3MOXKHOCTh MPOTEKAaHUA PEaAKIUU NHiNO;3) = 2H,0n + NOg
IIPU CTAaHAAPTHBIX YCIOBUSX M MPU MOBBIIICHHON TeMIeparype.

3. Onpenenuth dHTANIBNNIO 0Opa3oBaHus o3oHa mpu 800 °C mcxons U3 CTaHIAPTHOM TEMJIOTHI
obpazoBanus (142,54 xJ[>/M0OJb) U CUUTAS Ta3bl, YYaCTBYIOIIUE B PEAKIIMU U/1€ATbHBIMH.
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4. Onpenenure TeMIEpaTypHbIi KOX(Q(QUINEHT ¥ SHEPTUIO AKTHBALMU PEAKIMH, €CIIM KOHCTaHTa
ckopoctu ee npu 20 °C pasua 2,4-10™ 1/(mMonp *c¢), a pu 85 °C = 2,4:107 /(Mo *=¢).

Bapuanr 4.
1. Onpenenure crannaptayto AH peakuun: Cany + 2H>Op0 = Ca(OH)aqy + How

2. Ompenenute BO3MOXKHOCTH mporekanuss peakuuu HCl, + NaOHy = NaCly, + H.Og
NIPU CTAHJAPTHBIX YCIOBHSX M MPH TOBBIIIICHHON TeMIiepaType.

3. Ompenenuts SHTaNBNNIO 00pa3zoBanus ammuaka rnpu 400 °C ncxoas U3 CTaHIAPTHOM TEIIOTHI
obpazoBanwus (-45,98 kJI>k/MoJIb) U cunTast Ta3bl, yYaCTBYIOIINE B PEAKIIMH HICATbHBIMHU.

4. Onpenenure TeMnepaTypHbli K03((GUIMEHT U YHEPTUI0 aKTUBALUM PEaKLUH, €CIM U3BECTHO,
YTO Ipu U3MeHeHuu temnepaTtypsl oT 25 °C o 80 °C ckopocTs ee Bo3pacTtaeT B 50 pas.

KonTpoabnast padora 2.

BAPHUAHT 1

1. B 450 r Bomel pactBopuimu 50 r CuSO45H,O. Berumciaure npoLEHTHOE COAEpIKaHUE
KPHCTAJJIOTHIpaTa U O€3BOIHOM COJIM B PacTBOpE.

2. Kakoii 00bem 96%-Hoii cepHOit KuCIOTH (p =1,84r/™M1) HeoOxoauM 11 ipurotoBieHus 0,5 i
1,5M pactBopa?

3. BwluuciInTE MPOLEHTHOE COJEPIKAHUE CEPHON KMCIIOTH B €€ SM pactsope (p =1,29 r/em’).

BAPHUAHT 2

1. Kakas macca conu u Boasl conepxutcs B 800 r 12%-Horo pactBopa HUTpara HaTpus?

2. KakoBa macca cyxoii conmu NaClO4 HeoOxomuma st mpurotosiienus 0,5 i 1,5M pactBopa?
3. Bbruuciaute MOJIIpHYIO KOHLEHTPALMI0O U MOJISIPHYIO KOHILIEHTpAlMIO dKBHBajeHTa 49%-HOro
pacteopa H;PO4(p =1,33 r/em?).
BAPUAHT 3
1. Cxonbko rpamMmoB 3%-HOro pacTBopa cyib(ara MarHusg MOXHO HpuroroButh u3 100 r
MgSO,7H,O?
2. Omnpenenute MOJSPHYIO KOHLIEHTPALUIO U MOJIAPHYIO KOHILIEHTpaluio ’KkBuBajieHTa 40%-HOro
pacTBopa a30THOM KUCIOTHI (p =1250 kr/m’).
3. Kakoif 00beM COJSHOM KUCIOTHI ¢ MOJISIPHOM KOHIIEHTpaluel SKBUBAJIEHTA PaBHOW 4 MOJIb/I
TpeOyercs st Herrpanusanuu 10 T NaOH?
BAPUAHT 4
® CkoJbKO rpaMMoB 5%-Horo pactBopa MoxxHO npurotoButh 13 KOH u 100r H,O?
* Kakyro maccy 30%-noro KOH nano npubasuts k 200 r 90%-Horo pactBopa, 4ToObI MOIYyYUTh
50%-s1ii pactBop KOH?
¢ Croubko mit 0,41 H,SO4 MmoxHO HelTpanuzoBath npudasiaeHueM 800 mi 0,251 NaOH?

KonTpoasnas patora 3.
Bapuanm Ne 1

1. Kakue u3 nepeunciaeHHbIx coei moaseprarotcs ruapoinsy: NaCN, KNOs;, KCIO? Jlns kaxmoit

U3 TUAPOJIU3YIOIUXCS COJIEH HAaNMcaTh YPaBHEHUS THAPOIIN3a B HOHHON M MOJIEKYJISIPHOM
dhopmax.

2. Kakas u3 coneil umeer B BogHOM pactBope pH<7 Bcneacteue runponusa? Hanumure
COOTBETCTBYIOIIME YPAaBHEHHS PEAKIIMU THAPOIN3a B MOJIEKYJIIPHON M HOHHBIX (pOpMax.

1) cyneun xamus 2) cynbdar kamus.3) cynshun xpoma(lll).4) cynedar xemneza(ll).

Bapuanm Ne 2

1. Kakue u3 nmepeuuciieHHbIX cofieit moasepratotres ruapoinsy: NH4Br, NaClOs, HCOOK? s

Ka)KHOﬁ U3 TUAPOIUIYIOIIUXCA coJIel HaIucaTh YPaBHCHUA THAPOJIN3a B HOHHOH 1 MOJ'IGKy.TISIpHOfI

¢dopmax u Haiitu pH ee 0,1 M BogHOTO pacTBopa.
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2.Kaxkas u3 conelt umeeT B BOGHOM pactBope pH>7 Bcnencrsue ruaponnsa? Hanummure
COOTBETCTBYIOIIME YPAaBHEHUS PEeaKIMU T'HIPOIN3a B MOJIEKYJISIPHOM U HOHHBIX popmax. 1)
KapOOHAT aIFOMUHMUS; 2) KapOoOHAT HATPHsL; 3) XJIOPU ATIOMHUHUS; 4) XJIOPUI HATPUS; 5) XIOPHUT
KaJusl.

Bapuanm Ne 3

1. Kakue u3 nepeunciaeHHbx conei noaseprarotcs ruapoinsy: NaCN, KNOs;, KCIO? [lns kaxmoit
U3 TUAPOJIU3YIOIUXCS COJIeH HanmMcaTh YpaBHEHUS THAPOIN3a B HOHHON M MOJIEKYJISIpHOM hopmax
u Haiitu pH ee 0,1 M BoziHOTrO pacTBopa.

Kakas u3 coneit umeer B BonHOM pactBope pH>7 Becnencreue runponusza? Hanummre
COOTBETCTBYIOIIME YPAaBHEHUS PEAKIIMU FMIPOJIN3a B MOJIEKYJISIPHOM 1 HOHHBIX Qopmax.1)
KapOOHAT aJIFOMUHMUS; 2) KapOoOHAT HATPHsL; 3) XJIOPU ATIOMHUHUS; 4) XJIOPUI HATPUS; 5) XIOPHUT
KaJusl.

Bapuanm Ne 4

1. Kakue u3 nmepeuncieHHsix coyier noaseprarotcs ruapoiansy: NH4Cl, K,COs, NaNO,? Hns
KaKIOW M3 TUAPOIU3YIOIIMXCS COJIEN HAMMCAaTh YPAaBHEHUS THIPOJIN3a B MOHHOM U MOJIEKYJISIPHOM
¢dopmax u Haiiti pH ee 0,1 M BoaHOTO pacTBopa.

2. Kakas u3 coneil umeet B BogHOM pactBope pH<7 Bcineactsue ruaponaunsa? Hanummre
COOTBETCTBYIOIIME YPAaBHEHUS PEaKIMU IMIPOJIN3a B MOJIEKYJISIPHOM U HOHHBIX (popMax.

1) cynbun xkanuss ~ 2) cynedat kamus  3) cyabdun xpoma(Ill) 4) cynbdar xeneza(Il).
KourpoJubHnas padora 4.
Bapuanm 1

1. BeranciauTe 3Ha4€HUE 3IEKTPOJHOTO MOoTeHIMana Bogopoaa B 0,05M pactBope cepHoit
kucnotsl; B 0,001M pacTBope ruapokcua HaTpusl.
2. 3aKOHYNTH YPABHEHUS PEaKINii, OTPEICIIUTH HAIIPABIICHUE WX MPOTCKAHUS B CTAHIAPTHBIX
yenosusix: 1. Fe*+Hg” —Fe* ' +Hg,™;

2.Cr,07 +H' + Sn**—Cr’" + Sn*" +H:0.
3. OnpenenuTh HaPaBJIEHUE PEAKLIUN
2Co*" + Pb*= 2Co*" + Pb*", ecnm konnenTpanmu passsl: [Co*']= 10 mons/m, [Pb*]=10"°
moub/1, [Co* ]= 107 moss/i1, [Pb*]= 10 Mons/m1.
4. YcraHOBHTE, MOXKHO JIM IPUTOTOBUTH BOJAHBIA PACTBOP, COAECPIKALIUN OJTHOBPEMEHHO
NepMaHraHat Kajaus U cyiabQUT Kanus. OTBET NOATBEPAUTE PACUETOM.
Bapuanm 2
1. BBIYHCIUTH MOTEHIMAT 3JIEKTPO/Ia, PEICTABIISAIONIET0 cO00M MEIHYIO IJIACTUHKY, OMYIIEHHYIO
B pactBop 0,01M cynbdara meau (1I).
2. 3aKOHYUTH YPaBHEHUS PeaKIii, ONpeeUTh HallpaBlIeHHE UX MIPOTEKaHUs B CTAHJApTHBIX
YCIIOBHSX:
1) Fe*+MnO4 +H'— Fe’ +Mn*+H,0;
2) Cl,+ Br, + H,O — CI” + BrO; + H".
3.0npenenuTs HapaBICHUE B KOTOPOM MOXKET MPOTEKaTh PEaKIIUs:
6Br + 105+ 6H" = 3Br, + I +3H,0
ecnu koHIeHTparmu: [Br]=0,01 mons/m, [[057]=0,01 mons/n, [Br:]=1 mons/a, [[7]=0,001 mons/m, a
pH pactBopa paseH 2.
4. YcTaHOBHTE, MOXKHO JIM IPUTOTOBUTH BOJHBINA PACTBOP, COAEPIKAIINN OJJHOBPEMEHHO HUTPUT
KaJust ¥ 1070Bo10po1. OTBET MOATBEPANUTE PACUETOM.
Bapuanm 3
1. BBI9UCITUTh, HACKOIBKO U3MEHSETCS AIEKTPOIHBIH MOTSHITHAI IIHKA, €CITH KOHIICHTPAIIHS
pacTBopa cyib(dara IIMHKA, B KOTOPBINA MOrpy’KeHa LIMHKOBAs IJIacTUHKA, yMeHbures ot 0,1 M
1o 0,01 M.
2. 3aKOHYUTH YPaBHEHUS peaKIii, ONpeeUTh HallpaBlIeHHE UX MIPOTEKaHNs B CTAHJApTHBIX
YCIIOBHSX:

1) Co*+MnOs+H"— Co’+Mn*+H,0;

2) L+ Fe(OH),+ OH —I + Fe(OH)s.

14



3. OueHuTh HauboIee BEPOSTHBIN MPOAYKT okucaeHus noau—1uoHoB (I, HOIL, 1057) B kucnoit
cpene Mo IeUCTBUEM AUXpoMaT-noHOB U MOHOB xene3a(Ill).

4. YcTaHOBHTE, MOYKHO JIM IPUTOTOBUTH BOJHBIA PACTBOP, COAEPKALUI OJHOBPEMEHHO HUTPAT
xene3a(lll) m nogun natpus. OTBET MOATBEPIUTE PACUECTOM.

Bapuanr 4

1. BBIUMCITUTE 3HAaUEHHE OKHUCIUTELHO—BOCCTAHOBUTENBHOIO TTOTEHIMANa cucTeMbl Cr'* + e =
Cr’" s ciygas, xorga [Cr*]=0,0 1momns/1 1 [Cr'7]=0,00 1 Mosb/I1.

2. 3aKOHYUTH YpaBHEHUS pPeaKIMii, ONpeAeTUTh HAlpaBiIeHUE UX MPOTEKaHUsI B CTaHIAPTHBIX
yenosusx: 1.MnO4 + H + Sn**— Mn** + Sn*" + H,0; 2.Fe** + Cl, —Fe*" + CI".

3. YeM 0OBSACHUTD, YTO IEPMAHTaHAT CIIOCOOEH B pacTBopax ¢ pH 5—6 okucnate noauas! (HO He
OpOMUIBI M XJIOPUIBI), B pacTBopax ¢ pH 3 oKuCIATh MOAUIBI 1 OPOMUIBI (HO HE XJIOPUIBI), U
TOJBKO B pacTBOopax ¢ pH < 3 — xnopuupr?

4. YcTaHOBUTE, MOYKHO JIM IPUTOTOBUTH BOJHBIA PACTBOP, COAEPKALUI OJJHOBPEMEHHO XpOMaT
Kanus ¥ cynbQUT HaTpusi. OTBET NOJITBEPANUTE PACUETOM.

B ocHoBe mpormenaypsl omnpeaeneHuss YpoBHS C(HOPMHUPOBAHHOCTH KOMIETEHITUN JICKHUT

6aﬂHBHO-p€ﬁTHHFOBaH OLICHKa 3HaHI/II\/'I, YMCHHﬁ, HaBBIKOB (I/IJ'II/I) OIIbITa ACATCIIBHOCTU CTYICHTOB

3a BBHIMOJTHEHNE WHANBUYAJIbHOTO 33/ IaHHSI BBHICTABIISIETCSI MAKCHMYM 5 OaJIJIOB:
5 6aynoB — TOJHBIC U MPABUJILHBIC OTBETHI HA BCE BOMPOCHI MHANBUAYAIBHOTO 33 aHUS;

3-4 Gamma — TpU OTBETE JOMYIICHBI HECKOJBKO 2-3 HECYIIECTBEHHBIC OIMMOKH WA OTBET
HEeNoNHbINM, HeTo4yHbIH. (CyllecTBEeHHbIE OIIMOKHM CBsI3aHBI C HEIOCTaTKOM 3HAaHWUN Hamboiee
BOKHOM YacTH MPOTPaMMHOTO MaTepHalia, HeCyIIECTBEHHBIC OIIMOKH CBSI3aHBI C HEJOCTATOYHO

TOYHBIM OTBCTOM Ha BOHpOC);

0 GamnoB — CTYACHT IIOKas3aJl HC3HAHUC W HCIIOHHMMAaHHUC 3HAYUTEILHON YacTH IporpaMMHOTO

Marcpuaia — pa60Ta BO3BpalIacTCsa Ha ,uopa60TKy.

Jtanbl (OPMHUPOBAHUSA M OLICHUBAHUS KOMIIeTEHIIUI

HaumeHnoBan
KonTpoaupyembie pa3aenbl e
(TeMbl) JTUCUMILIHHBI Koa xomnereHnuu (MM ee 4acTH) OILEHOUHOTO
cpeacTBa

Baxwneiimye nCTOYHUKHA HHPOPMALIUHU O [1IK(0)-2.1 YO, PK
MyTSIX CUHTE3a HEOPTAaHUYECKUX U [1K(0)-2.2
KOOPJMHAIIMOHHBIX COSIMHCHUIA.
TeopeTrnueckre OCHOBBI HEOPTAaHUYECKOTO
CHUHTE3A.
OCHOBHBIC METOBI pasnenenus, | OITK-1.2 I, PK
KOHILICHTPUPOBAHHUS U OYUCTKM Heopranumideckux | [1K(o)-2.1
BEILLECTB. XUMUYECKUE TPAHCIIOPTHBIE PEAKIIUHU. 1K (0)-2.2
Peakmnu B ra3oBoii (ase. OIlK-1.2 I, PK

[TK(0)-2.1

I1K(0)-2.2
TBeprodasHbie METOBI CHHTE3A. OIIK-1.1 PK, J{
Mertobl cuHTE3a 0€3BOIHBIX [TK(0)-2.1 T,PK
HEOPTraHUYECKHUX COCIMHECHHM. [1K(0)-2.2
[Tony4eHne mpoCThIX BEIIECTB, OKCHIIOB, OIIK-1.1 YO, PK
TAJIOTEHUI0B, TUAPUIOB, THAPOKCHIOB, OIIK-1.2
KHUCJIOT, COJIEH. [1K(0)-2.1
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OcobeHHOoCTH TpenapaTUBHBIX METO/I0B B OIIK-1.1 YO, PK
XMMHUH KOOPIUHAIIMOHHBIX COeTNHEHHH.

IIIkaja M KpUTEPUH OLIEHUBAHUSA MUCbMEHHBIX U TBOPYECKHX padoT

bajbl Kpurepun

I'myGokoe © mpo4yHOE YCBOEHHE MPOrpaMMHOrO  Martepuana. llomHeie,
nocie/oBaTebHble, TIPaMOTHbIE W  JIOTUYECKH H3JIaraemMble OTBETHl  IPHU
5 BUJOM3MECHEHNH 3aaHus. CBOOOJHO CHpaBiseTcss ¢ TOCTaBICHHBIMU 3a7adyaMu,
MOkeT ~ OOOCHOBAaTh  MPHUHSATHIE  pPELICHHUs,  JEMOHCTPUPYET  BJaJICHUE
Pa3HOCTOPOHHMMHU HABBIKAMH W IIPHUCMAMU BBIIIOJIHCHUA IIPAKTUYCCKHX pa60T.
3HaHHE MPOTrPaMMHOIO MaTepHala, T'pPaMOTHOE H3JIOKEHHUE, 0e3 CYIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUIILHOE IIPUMEHEHUE TEOPETUUECKUX 3HAHUM,
BJIa/ICHHE HEOOXOAMMBIMU HaBBIKAMH MPH BBIMOJIHEHUN MPAKTHUECKUX 3a7au.
JleMOHCTpUpYEeT YCBOEGHHE OCHOBHOIO MaTepuajia, IpH OTBETE€ JOIMYCKAIOTCs
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPaBHIbHBIE (POPMYIUPOBKH, HApPYIICHUE

3 MOCIICIOBATEIFHOCTH B HM3JIOKCHWW TPOTPAMMHOTO MaTepuaja, 3aTpyJHEHUS B
BBIMIOJTHEHUH MTPAKTHYECKHUX 3aaHH.
7.1 Crnaboe 3HaHME MPOTPAMMHOIO MaTepuialia, TpPU OTBETE BO3HUKAIOT OIIMOKH,
3aTpyIHEHUS IPU BHIOJTHEHUH MPAKTUYECKUX PaboT.
0 He 051710 MONBITKA BBIMOIHATE 3aIaHHUE.

Ikana u KpuTEepHH OLIECHUBAHUSA TECTOBBIX 3aaHUI

OueHka Kpurepun
«OTINIHO 3amanue BoIojaHeHo Ha 91 - 100%
«XOopouIoy» 3aganue BeIToHeHO Ha 81 - 90%

«Y 10BJIETBOPUTEIHHOY 3ananue BoinosHeHo Ha 51 - 80%
«HeynoBnetBoputenbHo | 3aganue BoimonHeHO Ha 10 - 50%
»

7. OcobeHHOCTH peaim3anui AUCHUIIVIMHBI AJd HHBAJIHI0B H JIMI € OrPpAaHMIYCHHBIMH
BO3MOKHOCTHMHU 310POBbS

[Ipn oOyueHuW Wl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/IOPOBBSI YUUTBHIBAIOTCS HUX
MHAMBUAYaNIbHbIE TIcCUX0pu3ndeckue ocooeHHOCTH. OOyUyeHre HHBAUAO0B OCYIECTBIISIETCS TAKKe
B COOTBETCTBUU C MHIUBUAYaIHHOU MPOrpaMMOi peabumuTanuy HHBAIUAA (IpU HATMYUN).

Jna nuy ¢ umapywenuem ciyxa BO3MOXKHO TpefocTaBieHHe Y4eOHON uHpopMmanuu B
BU3YyaJIbHOU opme (KpaTKUil KOHCTEKT JEKIMi; TEKCThI 3aJaHWi, HalleYaTaHHBIC YBEIMYCHHBIM
mpudToM), Ha ayIUTOPHBIX 3aHATUSAX JIOMYCKAeTCS MPHUCYTCTBUE AacCHCTEHTa, a TakKke
CYpAONEPEBOTYUKOB ¥ TUGIOCYpJONEPEBOMIMKOB.  TeKyIuii  KOHTPOJh  YCIEBAEMOCTHU
OCYIIECTBISIETCS B MUChMEHHOW ¢opMe: OOyyaroluiicss NMUCbMEHHO OTBEYaeT Ha BOMPOCHI,
MUCPMEHHO BBITIONHIET TMpakTHueckue 3amaHus. Jlokiman (pedepar) Takke MOXKET OBITh
MpEeJICTaBJIeH B MUCbMEHHOU (hopMe, MpU ITOM TPeOOBAHUS K COAEPIKAHUIO OCTAIOTCS TEMU XKe, a
TpeOOBaHUS K KaueCTBY M3JIOXKEHHs MaTepuana (MOHITHOCTh, KAYECTBO PEeUH, B3aUMOJCHUCTBUE C
ayIuTOpHel M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHMS, NpPEIbIBISEMbIE K
MUCbMEHHBIM paboTaM (KadecTBO OQOPMIICHHS TEKCTa W CIMCKA JHTEPaTypbl, TPaAaMOTHOCTb,
HaJIMYUEe WJUIIOCTPAI[MOHHBIX MaTepuasioB Hu T.1A.). IIpoMexyrounas arrectanus IUisl JHI C
HApYIICHUSIMH CIIyXa TPOBOJUTCS B TMHCBMEHHOW (opMe, MPH ITOM HCIOJB3YIOTCA O0IIue
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KpUTepuu olleHuBaHus. [Ipu HEOOXOAMMOCTH BpeMsl TMOATOTOBKM K OTBETY MOXET OBITh
YBEINYEHO.

s auy ¢ Hapywienuem 3peHus NOMyCKaeTcs ayAuaibHOe NpeaocTaBiIeHe HH(OpMAIHH, a
TaK)Ke MCMOJIb30BaHUE Ha ayJIUTOPHBIX 3aHATHSIX 3BYKO3AIMCBHIBAIOIIUX YCTPOUCTB (IMKTO(OHOB
u T.4.). JlomyckaeTcss TPHUCYTCTBHE Ha 3aHSATUSX ACCHCTEHTa (MTOMOIIHHMKA), OKAa3bIBAIOIIIETO
oOydaromuMcsi HEOOXOIMMYI0 TEXHUUYECKYI0 TOMOIIb. TeKyluil KOHTPOJb YCIEBAaeMOCTH
ocymiecTBIsieTcss B yCTHOM Qopme. [Ipu mpoBeneHUM MPOMEKYTOUHON aTTeCTallMy JUIs JIHI C
HapyIIeHHEM 3pEHUS TECTHPOBAHWE MOXKET OBITh 3aMEHEHO Ha YCTHOe coleceloBaHHE II0
BOIIPOCaM.

Jna nuy ¢ oepanudeHHbIMU B03MONCHOCHAMU 300P06bs, UMEIOUWUX HAPYUIeHUS ONOPHO-
ogueamenvbHo20 annapama, Ha ayJUTOPHBIX 3aHATHIX, a TakKKe MPH MPOBEICHUU TMPOIEIyp
TEKYIIETO KOHTPOJA YCIIEBAEMOCTH U HpOMe)KYTOQHOﬁ arTeCTallui MOryT OBITH MpEaAOCTaBJICHEI
HE0OX0UMbIe TEXHUUYECKUE Cpe/ICTBa (IEPCOHATBHBIN KOMITBIOTEP, HOYTOYK WU APYTOM TaKer);
JIOTYCKAaeTCsl  MPUCYTCTBHE  aCCHUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOMIETO  OOYYaIOIIUMCS
HEOOXOUMYI0 TEXHHUYECKYIO0 TOMOIIb (3aHSATh paboyee MeCTO, MEpeaBUTATHCS IO ayJAUTOPUH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM ).

8. IlepevyeHb OCHOBHOM M JONOJTHUTEIBHOH YU4eOHOM JTUTEPATYPBI, HEOOXOAUMOI IS
OCBOEHMS TUCUMILIMHBI (MOXYJIs)

8.1 OcHoBHas tuTeparypa

1. AxmetoB H.C. O6mas u Heopranuueckas xumusi. M. Beicmr. mk. 2009. 743c.

2. I'muaka H.A. O6mras xumusi. M.: «MaTerpan-Ilpeccy». 2009. 727¢.

3. lNapkymmn UK., JlaBpentreBa O.B., Jluco H.W. u np. Heopranuueckas xumus st
TEXHUYECKUX M TEXHOJIOTHYECKUX BY30B: yueOHoe mocodue. Camapa: Camap. roc. TeXH. YH-T,
2008. 443 c.

8.2 /lonostHMTEIBLHAS JIUTEPATypPa

1.I'mnesny M.U., Ilokposckuii M1.1. Xumus tBepnoro tena. Munck, 1985.

2.Ilyn. Y, Oysuc ®. Hanorexnonoruu. M.: Texnocdepa, 2004.

3./xoHcoH JI. TepmoarHaMHUUECKHE aCIIEKThI HEOpraHuueckoi xumuu. M.: Mup, 1985.

4.Bect A. Xumus tBepaoro Tena. T. 1,2. M.: Mup, 1988.

5.®@uctyns B.1. ®usuka u xumus teepaoro tena. T.1,2. M.: Meramnyprus, 1995.
6.Knaccudukanus XMMHUECKUX peaklMid 1 HEKOTOPbIEe UX OCHOBHBIE TUIIBL: yueOHOe rmocodue. /
N K. I'apxymnn u np. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.

7. PykoBOJICTBO TIO HEOpTraHUUecKoMy cuHTe3y / moa pea. . bpayapa, nep. ¢ nem. M. 1985-86. T.
1-6

6.3. [lepuoanueckue n3ganus

Bectauk MI'Y - Jlunensnonnstii gorosop Ne 157 —II ot 01.08.2018

Hayka u Texnuka B Poccun JInnensnonnsiit gorosop Ne 157 —IT ot 01.08.2018

9. Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn “UHTepHer”
(nasee - cerb "UHTEPHET”’), HEOOXOAMMBIX /IJISl OCBOCHUS M CIUIJINHBI.

3BC IPRbooks

Cucrema 'APAHT: a5eKTpOHHBIN MEPUOANIECCKUIN CITPABOYHHK [ DIEKTPOHHBIN pecypc].
KoncynbranT [lntoc: cnpaBoudHO - MOKMCKOBasi cucTema [ DIeKTPOHHBIN pecypc]. —

OO0OO Hayunas snexktpoHHas 6ubnuoreka. UHTerpupoBaHHbIM HaAyYHBIH HHPOPMAIIMOHHBIH
MopTan B POCCUUCKON 30He ceTu VHTEpHET, BKIIOYAMOIMIMN 0a3bl JaHHBIX HAYYHBIX

b
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U3JJaHUN U CEPBUCHI JJIs1 MH(POPMAITMOHHOTO 00eceueH sl HAyKH U BBICILIETO 00pa30BaHMUS.
http://elibrary.ru/

5. Undopmannonnas cuctema «EnmHoe OKHO nocTyma K 0Opa3oBaTeNbHBIM pecypcamy»
(http://window.edu.ru/).

9.1 CocTaB nporpaMMHOro ooecrne4eHust

1. Enunas snextpoHHas oOpazoBaTenbHast cuctema U-complex
AHTHIITarMaT

Omnepannonnas cucreMa Windows

Komnrerorepnast nmporpamma Jist xumukoB AcidBaselab
Komnbrotrepnas nporpamma asst xumukoB ChemLab

AESECE

10. MeToanueckue ykazaHus JJisl 00y4AOIIMXCS M0 OCBOCHHUIO M CIIUIJIMHBI

Oo0OopynoBanue M TeXHUYECKHE CPECTBA 00yUeHHsI

1JIexuinoHHbIE 3aHATUS TPOBOASTCA B ayautopun 2-02 nekuuonHoro kopiyca (b) (kopmyc
KamIryca) YeueHCKOro rocyJapCTBEHHOTO YHUBEPCUTETA, OCHAIIICHHOHN TaKKe U MPEe3eHTAllMOHHON
TEXHHUKOM.

2.JIabopatopHbIe pabOTHI MPOBOMATCS B YUCOHBIX JIabopaTtopusax kadeapsl obOmeld XxumMun (2-
31., 2-25), KOTOpbI€ OCHAILIEHbl BBITSDKHBIMU IIKadaMH M OCHOBHBIM JIaOOPaTOPHBIM
000pyIOBaHUEM.

[Ipu BbIMONHEHUU 1a0OPAaTOPHBIX PabOT MPOBOAATCA: MOATOTOBKA OOOpPYAOBaHUS U
npuboOpoB K paboTe, M3y4YeHHE METOAMKH pabOThl, BOCIPOU3BEIACHHE H3YyYaeMOIo SBICHMS,
U3MEPEHHE BEJIMYMH, OIPEACICHUE COOTBETCTBYIOUIMX XapaKTEPUCTUK M  IOKa3aTeJeH,
00paboTKka JaHHBIX W WX aHalM3, 0000IIeHue pe3ynbTaToB. B xome mpoBencHus padoT
UCTIONB3YIOTCSL IJIaH paboThl W TaOMUIBl [ 3amucedl HaOmoneHuil. [lpu BBITONHEHUU
nabopaTtopHOil pabOTHI CTYIEHT BeldeT padoune 3alucH pe3yibTaTOB U3MEpPEHUl (UCHbITaHUI),
0(OpMIISIET pacyeThl, aHAIM3UPYET MOITYUEHHbIE JaHHbBIC ITyTEM YCTAaHOBJIEHHUS UX COOTBETCTBUS
HOpMaM W/WJIM CpPaBHEHHUS C HM3BECTHBIMU B JUTEpaType AAHHBIMU W/HWINW JaHHBIMU JAPYTUX
cTyneHToB. OKOHYaTelabHbIE pe3yiabTaThl odopmisaorcs B (opme 3akimoueHus. B yueOHO-
METOAMYECKOM I0COOMU M0 J1a0OpaTOpPHOMY MPAKTUKYMY YKa3bIBae€TCsl MEPEYEeHb CPENCTB
o0yueHus, GopMyIUpyeTcs 1eTb IPOBEACHUS U COAep KaHue KakIoi 1abopatopHoit paboTsl. 1o
pe3yJbTaTam, IMOJIyYeHHBIM TPU BBIITOJHEHUH J1a00PaTOPHBIX paboT, 0(OPMIISIOT J1a00PaTOPHBINA
oryer. OTYET OICHMBACTCA IO COJIEPKAHHMIO TEOPETUUECKOW HH(OpPMAIUK, MPaBUILHOCTH
00pabOTKH MOTYyUYEHHBIX SKCIIEPUMEHTAIbHBIX JaHHBIX U BEPHOCTU UX MHTEPIIPETALIUH.

Metoauueckue ykazaHus 1o o(opMIICHUIO OTYETa IO JJaOOpaTOpHBIM paboTaM.

Odopmienne oTdera BHIMONHIETCA B Ile4aTHO ¢opMme. B otyere n1omKHbI OBITh
NPUBECHBI: 11e1b PabOThI; KPATKOE U3JI0KEHNE TEOPETHUECKUX OCHOB, METOJIMKA IPOBECHUS
paboThl; 06paboTKa U 0OCYXK/IEHHUE MOTYUYSHHBIX PE3YJIbTaTOB, BBIBO/IBI.

Habop Tekcra momkeH ObITh C/elIaH B TEKCTOBOM penakrope Microsoft Word mist
Windows mto60ii Bepcuu.

[Tpu HaOope TekcTa cleayeT BhIICPKUBATh CIEAYIONINe 00a3aTeNbHbIe TPeOOBaHUS:

1. Ortcrynsl cneBa — 30 mm u ciipaBa - 10 mm, cBepxy, cHU3Y — 20 MM.

2. Ipudt ocnoBHOrO Tekcra - Times New Roman; pazmep 14 myHKTOB

(kerunp), 1,5 unrepsa.

3. AOG3zamHbpIi OTCTYII paBEH 5 MEYaTHBIM 3HAKAM.

4. Hywmepanus cTpaHul] — BHHU3Y.

5. 3arosoBKH, MOJ3arojOBKH, PUCYHKH, TaOIHUIbI, (POPMYIIBI OTIACNISIOTCS OT OCHOBHOTO TEKCTa
MEXCTPOYHBIM PACCTOSIHUEM.

18


http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/

11. llepeyens WHGOPMANMOHHBLIX TEXHOJOTH, WHCHOJb3yeMbIX MNPH OCYLIECTBJIECHUH
o0pa3oBaTe/IbHOIO TMpouecca Mo JAUCHMILVIMHE (MOAYJI0), BKJIKYas IepevyeHb
NpOrpaMMHOro ofecnedeHusi ¥ HH(POPMANMOHHBIX CHPABOYHBIX cHCTeM (NIpH
HEO00X0IMMOCTH).

Enunas snextponHas oOpa3oBatenbHas cuctema U-complex
AmnTHUIIIArMaT

Buneo-nexnun

DJNEeKTpOHHBIE YUYeOHUKU

DJeKTpOHHbIE IPE3EHTALUN

KomnelotepHoe TecTupoBanue

12. MarepuajibHO-TeXHHYECKas 0a3a, He00OX0AMMAas /ISl OCYLIeCTBJICHUSA
o0pa3oBaTeIbHOIO NMpouecca Mo AUCHUILINHE (MOIYJIIO).

JIeKMOHHbIE 3aHATHUS POBOATCA B ayauTopuu 2-02 nekiponHoro kopmnyca (b) (kopmyc
KamIryca) YeueHCKOro rocyJapCTBEHHOTO YHUBEPCUTETA, OCHAIIICHHOHN TaK)Ke U MPE3eHTallMOHHON
TEXHHUKOM.

JlaGopartopHble paboThl MPOBOAATCA B yueOHBIX JTabopaTtopusix kadeapsl obmend xumun (2-
31., 2-25), KOTOpbIE€ OCHAIlEHbl BBITSDKHBIMHA ITIKaaMd M OCHOBHBIM JIaOOPAaTOPHBIM
000pyI0OBaHUEM:

015l 836€UiU8AHUS — BECHl TEXHOXHMUYECKHUE W AHAIUTUYECKUE;. 01 @uibmposaHus —
BOPOHKH CTEKJIsiHHBIE, (apdopoBbie, koaObl byH3ena, Hacockl KaMoBckoro, BakyyMHBIE
HACOCHI;

018 BbICYWUBAHUA U NPOKATUBAHUS Geujecms — SKCUKATopbl, yamku [letpu, dapdopossie
YaIlIKH, TUTIIH, COUPTOBKH, CYIIMIbHBIE IKAa(bI, MyeTbHbIe TTeUH;

0/l NPU2OMOBIeHUs. PACMBOPO8 — CTAKaHbl, MEPHBIE KOJObI, MEpPHbIE IIMIMH/PHI, TTHUIIETKH,
HaOOpBl APEOMETPOB; .01 NPOBEOEHUsl PA3IUYHBIX ONbLIMOE NO NONYYEHUIO BeUjecms U
8bIAGNEHUIO UX XUMUYECKUX C8OUCME — CTEKIISTHHbIE MPOOUPKH, CTaKaHbl, KOJIObI U PETOPTHI;
ko061 Bropiia;

BOPOHKH KareJabHbIe, CKISTHKY J[pekcensi, TUIIEHKO U ApyTrre IPOMBIBHBIE CKIISTHKHY;

dbapdopoBble yalIK, CTaKaHbl, TUIJIM, CTYIKKA C NECTHKaMH; ammnapatel Kumma, razomeTpsl,
030HATOPBbI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJISIHBIE, MACTISTHBIE U TIecuaHble OaHu;

XoJnoawibHUKN JInOuxa, BO3AYIIHBIE XOJIOJAMIBHUKH, KPUCTAITU3ATOPBI, MPHOOPHI IS
HAOJIIOJIEHUSI  AJIEKTPONPOBOJHOCTH, JUISI  DJEKTPOJIM3a; TallbBAHUYECKUE  DJIEMEHTHI,
BOJIBTMETPbI, TEPMOIIAPHL, 1a00paTOpHbIE aBTOTPAHC(HOPMATOPHI;

nepeMeInBalollee ycTpoiicTBo, ieHTpudyra, KonOoHarpeBaTey;

CTOJIBI TaOOpaTOPHbIE U PUCTEHHBIE C MO/IBEICHHBIMHU - BOJON U NepeMeHHbIM TokoM 220 B;
XMUMUYECKHEe MIKa(bl s XPaHEHUsS: PEaKTUBOB; MOCYbI; IPUOOPOB; XaJaToB, BEPXHEH OJECKIHI,
BBITSDKHbIE — IIKadbl, HaboOp apeoMmeTpoB, KajmopumeTp, pH-merp, cnekTpodoromeTp,
(dboToKOoTOpUMETP.
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MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
denepanbHOE rocy1apCcTBEHHOE OI0/PKETHOE 00pazoBaTeIbHOE
yUpeKJIeHUE BBICIIET0 00pa30BaHUS
«YEYEHCKHMU T'OCYJAPCTBEHHbBII YHUBEPCUTET
VMEHU AXMATA ABJIVJIXAMUJIOBUYA KAJIbIPOBA»

BUOJIOI' O-XUMUYECKUI ®AKYJIBTET
Kadenpa «Xumus»

PABOYASA ITPOT'PAMMA
YYEBHOU JUCHUTLJIAHBI

«BoaHble pacTBOPBI 3JIEKTPOJIUTOB)»

Hanpasienue noarotoBku XUuMus

Ko nanpaBieHusi IOArOTOBKU 04.04.01
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Conramypanos I'./l. Pabouas nporpamma yueOHOM qUCIUIUIMHBI «BOTHBIE pacTBOPHI
anektpoautoB» / Coct. / ConramypamoB I'.JI. — I'posssii: ®I'BOY BO «YeueHckuii
rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. KanpeipoBay, 2023 T.

Pabouas mporpamMMa y4eOHON IMCIMIUIMHBI pacCMOTpeHa M 0100peHa Ha 3acelaHuH
Kadenpsl « XuMus», peKOMEH/I0BaHa K UCIOJIb30BaHUIO B yueOHOM mpouecce (mpoTokoi Nel ot
03.09. 2023 r.), cocraBineHa B coorBercTBuu ¢ TpeOoBanusmMu PI'OC BO no HampaBieHHIO
noarotoBku 04.04.01 — «Xumus» (ypoBeHb MAarucTpaTypbl), YTBEPXKIACHHOTO TMPUKA30M
MunucrepcTBa o0pazoBanus u Hayku Poccuiickoit @enepanun ot 13 utons 2017 r. Ne 655, ¢
yueroMm npoduiisa «Heopranudeckas Xumusi», a Takke paboduuM yuyeOHBIM IUIAHOM I10 TaHHOMY
HAIPABJICHUIO [TOITOTOBKH.

©Conramypamos I'.J]., 2023 .
©®I'BOY BO «Yeuenckuii rocyjapctBeHHbli yauBepcuteT uM. A.A. KagsipoBay, 2023 1.



N —

(98]

10.

11.

Conep:xanue

CcTp.
Lenu 1 3a1a4n OCBOCHUS AUCLUUIUINHBI 4
[Tepedyens uTaHUPyEMBIX PE3yIHTATOB OOYUYECHHSI IO JUCITUTIIIMHE
(MOAYJII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMH OCBOCHUS
0o0pa30BaTeIbHON MPOrpaMMBbl 4

Mecro nucuuruinnsl (Moayst) B ctpykrype OIIOII 5
Copep:xaHue JUCHUILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE [0 TEMaM

(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA

aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
Ilepeyenp yueOHO-METOIMUECKOTO 00ECIeYeHHs Il CAaMOCTOSATEIbHON

paboThl 00yYAIOIIKXCS 110 AUCUUIUIHHE (MOIYIIIO) 10
@DOH/| OLIEHOYHBIX CPEJCTB JJIs IPOBEACHUS IPOMEKYTOUHOMN aTTecTaluu
oOyyaromuxcs 1o AUCUUIUTMHE (MOJYJIIO) 12
Oco6eHHOCTH pealn3aluyl TUCIMIUIMHBI U1 HHBAINWIOB U JIUIL C

OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI 14
[lepeyeHb OCHOBHOM U JONIOJHUTENBHOM yUeOHOH TUTEpaTyphl,

HEOOXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOLYJIS) 14
Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"UntepHet", HEOOXOIUMBIX JJIsl OCBOCHUSI TUCIUTLTAHBI (MOTYJIS) 15
Metoandeckue ykazaHus Ui 00y4yaroIluxcs M0 OCBOSHHUIO TUCIUILUTUHBI

(Moyst) 15

[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU

OCYIIECTBIEHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJII0Yas [I€PEeYeHb IPOrpaMMHOro obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 17
Onucanne MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMON IS

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIEcca MO AUCHUILINHE (MOIYIIIO) 17



1. He.]'ll/l H 3a1a41 OCBOCHHUS TUCIHUIIJIMHBI

Iles1 ocBOeHUS AMCHUILIMHBI: OCBOCHHUE U YTITyOJieHHE 00ydaeMbIX
(byHIaMEeHTaIbHBIX 3HAHWH O MPUPOE BOTHBIX M HEBOJAHBIX PACTBOPOB AIIEKTPOJIHUTOB.

3agauM 0CBOEHHUS AMCHUTLIHHBI:
- TIOJTyYHTH MPEACTABICHNE O PA3HOBUIHOCTSIX KHUIKOCTEH, MOJETSX BOJIBI, THIIAX CTPYKTYpP €10
(bopMHpYEMBIX IO/ BO3ACHCTBHEM pAa3IUYHBIX MaKpPOCKONMHMUYECKUX (PaKTOPOB, a TaKke 00
IKCTIEPUMEHTAIIFHBIX U TEOPETUUECKUX METOAX UCCIEIOBAHUS CTPYKTYPBI BOJHBIX CpEI.
- WBJIOKEHHWE COBPEMEHHBIX IPENICTABICHUA O IMPHPOJE PACTBOPOB M IMPOTEKAIOIIUX B HUX
npoueccax (THAPONHM3, KOMIUIEKCOOOpa3oBaHue, oOpa3oBaHWE JBOWHBIX COJICH, SBJICHUE
MHUKPOTE€TEPOTeHHOCTH U IPUIHHBI €€ Pean3alum).

2. IlepeyeHp mNJAHMPYEMBbIX pe3yJbTATOB O0yYeHHS MO JAUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH O0CBOeHHUsI 00Pa30BaTeIbHOM NMPOrpamMMbl

[Ipouiecc u3yueHus: TMCUUILIMHBI HAIIpaBJieH Ha (POPMUPOBAHUE AIIEMEHTOB CJEIYIOIINX
KomrneTeHIMi B coorBeTcTBUM ¢ PI'OC no naHHOMY HalpaBJIEHUIO NOATOTOBKU:

Karteropusi
I'pynna komnereHuui KOMIETEHINH Koa naumenoBanue
IMK(o)-1: Criocoben UCTIONTb30BATh
Hpoq)eCCHOHaHBHLIe 3agaun (bYHI[aMeHTaJ'IBHLIe 3HAaHUSI CTPYKTYphl U
XUMHUYECKOH CBOWCTB HEOPraHMYECKHUX BEIIECTB U
(IIK) HATPABJICHHOCTH | MATEPHAJIOB B peleHuu 3aj1a4
XUMHUYECKON HAIPaBICHHOCTH.

B pesynbraTe 0cBOSHMS IUCHUILUIMHBI 00YYaIOUIUICS TOJIKEH:

HaumeHnoBaHue HHIAUKATOpa
KOMIICTCHIINU

IK(o)-1.1. 3HaTh: 0COOCHHOCTH CTPYKTYPBI U CBOWCTB

5 HEOPTaHWYECKUX BEIIECTB U MAaTEPUAJIOB,

3HaeT 0COOEHHOCTH CTPYKTYpPbI U .
PYKTYP COCTaBJISIIOLIMX OCHOBY HAYKOEMKHX oOacTeit

CBOWCTB HEOPTAHUUECKUX o
p HApOJTHOTO XO35HCTBA

BCIICCTB U MATCPUATIOB,

COCTaBJISAIOIIUX OCHOBY YMerb: NpUMEHATH 3HAHUSA CTPYKTYpbl M CBOWCTB
HayKOEMKHX oOjacTen HEOPraHMYECKMX BEIIECTB B HAYKOEMKHX O0JacTax
HapOIHOIO XO35MCTBA HapOJIHOTO XO35MCTBA

BJ'laIleTb: 0COOCHHOCTSAIMH CTPYKTYPBI U CBOICTB
HCOPTraHNYCCKUX BCHICCTB U MATCPHUATIOB




3. Mecrto mucuunianebl B ctpykrype OITIOII

Hucrtunmaa «Bomabie pacTBops! AsmekTpoauToBy (b1.0.09) oTHOCHTCS K AUCITUTUTHHAM
6a30Boif yactu 610ka b1 «Aucuumnunsl (Mogynu)y» OITOII BO no HampaBieHHIO MMOJTOTOBKH
04.04.01 «Xumus».

JlanHBI Kypc 3aKiIaJblBa€T 3HAaHUS JUISI HAYYHO-UCCIIEOBATEIbCKOM IIPAKTUKU U
BBIIIOJTHEHUSI MAarucTepcKuX AuccepTauuil. JMCUUMIUIMHA HENOCPEJCTBEHHO CBSi3aHA C

HEOpPraHMYEeCKOW XuMueH, pru3ndeckoit XuMue 1 aHaTUTUIECKOH XUMHEH.

4. Copepikanue JUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBEJIEHHOI'0 HA HUX KOJHYeCTBA aKA/IeMUYeCKUX UM ACTPOHOMHYECKHX YaCOB M BH/I0OB
Y4eOHBIX 3aHATHH

4.1 CTpyKTypa JUCHUNIMHBI
OO61mas TpyA0eMKOCTh AUCHHUIUIMHEI IO JaHHOH opMe 00yUueHuUs! COCTaBISAET 2
3aueTHbIe eAMHUIIBI (72 yaca)

Tpyn0eMKOCTh, 4aCOB

dopma paboThl 00ydarommxcs/Buasl yaeOHBIX 3aHATHIA Cemectp Bceero
1 2

KonrtakTHas aynutropHas paboTta o0yJaronuxcs ¢ MpenoaaBaTesieM: ) 45 45
Jlextunm (JI) - 15 15
[IpakTnueckue 3ansatus (113) - - -
JlaGopaTopHbie paboTsl (JIP) - 30 30
CamocrositenbHas pabota ( CPC) - 27 27
Kypcosoii nmpoekt (KII), kypcoBast pabora (KP)
Jlokman (J)
Dcerd (D)
Pedepar (P)
CaMOCTOSTEeIbHOE U3YUEHHE Pa3/Ie]IOB - 27 27
By uTOroBoro KOHTPOJIS - 3a4€T

3auer W 3a4eT C OLCHKOM 10 OYHOW M OYHO-3204HOI opMaM 0OyYeHHUS NMPOBOIUTCS B PaMKaxX 3aHATHH
CEeMHHAPCKOTO THIA, B y4eOHOM IUIaHE Yachl HE BbIIETICHBI. Yackl, BIIEICHHbIC Ha IPOMEXYTOYHYIO aTTeCTALUIO B
rpade «KOHTPOJIBY» Y4YeOHOro IUIAaHA, BKIIOUAIOT B ce0f: KOHTAKTHYIO ayIUTOpHYIO pabory (e€ o0ObeM
ycTaHaBlIMBaeTca IpukazoM «O HopMmaTHBax pacuera oObeMa TOJOBOI Harpysku mpodeccopcko-
MIPEeTo1aBaTeIHCKOr0 COCTaBa Mo mporpamma BO») i caMOCTOATENBHYIO padoTy.



4.2 Conepxxanue pa3ieioB AUCHUIITHHbBI

Ne
pasznena

HaunmenoBanue

pasnena

Conepsxanue pasnuena

®opma
TEKYLIETO
KOHTpPOJIA

Paznen 1. Ctpykrypa
BOJIbl U PACTBOPOB
PIIEKTPOIUTOB
YMEPEHHBIX
KOHLIEHTpaLU

1. PaGotel Appenuyca. YueHue
MeneneeBa 0 pacTBOpax.

2. Cnop MeHnaeneeBa u AppeHuyca.
Pa6otel KabnykoBa. TepmoanHamuka
[Ipoliecca pacTBOPEHMUS.

3. SBnenue ruapatanuu. [IpaBuia
bepnana u @oyiepa.

4.1lonbITKH OTNpeieNIeHUs SHEPT I
rUApaTaliy OTAEIbHBIX HOHOB.
Kunetnueckue u YHEPreTUYECKUE aCreKThl
rUIpaTaliu.

5. Pabotsr Kebapine u Camoiinosa.
[lonoxuTenbHasi, oTpuLaTENbHAS U
ruapodoOHast THIpATAIIHSL.

6. [Ipupoaa Bogopoano ces3u. CTpykTypa
JILIA U JKUIKOU BOJIBL.

7.CBoiicTBa Boabl. CHCTEMHBII TOAXOI K
M3y4eHHIo pacTBopoB. Ilpencrasienue o

K,T,P

Paznen2. CTpykTypHO-
BBIHYKJICHHbIE
[IPOLIECCHI B
KOHIICHTPUPOBAHHBIX
pacTBopax

1. B3aumosieiicTBe KOMIIOHEHTOB B
KOHILIEHTPUPOBAaHHBIX PaCTBOPAX.

2. KoHuenmus cTpyKTypHO-BbIHYKIECHHBIX
[IPOLIECCOB.

3.MexaHu3Mbl 00pa30BaHMs JBOMHBIX
COJIEH.

4. CTpyKTYpHO-BBIHYKJCHHbIE IIPOLIECCHI B
KOHILIEHTPUPOBAaHHBIX PaCTBOPAX.
5.B3auMoefcTBUE KOMIIOHEHTOB B
KOHILIEHTPUPOBAaHHBIX PaCTBOPAX.

6. KoHnenuust cTpyKTypHO-BBIHY X I€HHBIX
[IPOLIECCOB.

7. MexaHu3Mbl 00pa30BaHUs JBOWHBIX
CoJIEH.

K, T,P

Pa3nen 3.
MUKpPOHEOIHOPOTHOCTh
U SIBJICHHE
MUKpPOTI'€TEPOr€HHOCTH

1. MUKpPOHEOAHOPOHOCTD
KOHLICHTPUPOBAHHBIX PACTBOPOB.

2. MeToabl 30HIUPOBAHUS

CTPYKTYPbI paCTBOPOB.

3.5IBIeHNEe MUKPOT€TEpOreHHOCTHU B
pacTBopax.

4.IloHsITHE O CTPYKTYPHOU COBMECTUMOCTH
1 HECOBMECTUMOCTH CHOOTAKTUTYECKUX
IPyIIl B MHOTOKOMIIOHEHTHBIX.

K,T,P




OYHASA ®OPMA OBYYEHUA

4.3 Paznennl AUCHUIIJINHBI, U3yYa€MbI€ BO 2 ceMecTpe

Ne KosnyecTBo yacoB
HaumenoBanue pasnenos AynuropHas
pas- Beero abora CP
Acna JI 113 JIP
1 |CtpykTypa BOjBI U paCTBOPOB 3JIEKTPOIUTOB 19 3 . 8 8
YMEPEHHBIX KOHLICHTPALHil.
[lonbITKM ONpeeeHUsI YHEPTUH 19
2 rUApPaTaliy OTACIIbHBIX HOHOB. 3 } 8 8
KuHeTtnueckue 1 SHEpreTHYeCKUe acleKThl
3 |CTpyKTypHO-BBIHYK/ICHHBIE IPOIIECCHI B 19 3 ) 8 8
KOHLIEHTPUPOBAHHBIX PacTBOpax.
4  |[KoHuenuus CTpyKTypHO-BBIHYKIEHHBIX 10 3 - 4 3
[IPOLIECCOB.
5 |UToroBoe 3aHsATHE 5 3 2
Hroro: 72 15 30 27
4.4 CamocTosiTeiIbHAsA pad0Ta CTYJACHTOB
HaumeHnoBanue tembl Bun camocrostensHOM
JUCLUIUIMHBIL UITU BHEAYyIUTOPHOU pabOThI Onerounoe Kox-so Kon
CPENCTBO 4acoB | KOMIIETEHUUHU
pasnena oOyyaromuxcs, B T.4. KCP
CMelieHre XUMAYECKOTO W3yYECHHUE HAYYHOMN
paBHOBECHA. JINTEPATYPEI IO TEME,
XuMu4eckasi KHHETHKA. BBHITIOJTHEHNE YIIPAKHEHHI K,T,P 8 TK(0)-1.1
Kunernueckue
ypaBHEHUSA
3aBUCUMOCTb CKOPOCTH | U3yUYE€HUE HayIHOMH
peaKIuu oT JUTEPATYPHI 110 TEME K,T,P 8 TTK(0)-1.1
TEMIEPATypPbl
Karanus. U3Yy4YEHUE TEMBI C
Krnaccudukanus THIIOB | COCTaBIEHUEM TECTOB K,T,P 8 I1K(0)-1.1
KaTajiusa
Karanus kuciaoramu: HaIMCcaHue JOKJIAJ0B 110
OOIIMI KUCIIOTHBIN TEME, C BBIIIOJIHEHUEM
KaTanaus, YpaBHEHUU
crenuQpuIecKuii
KHCJIOTHBI KaTamus, KT.P 3 MK (0)-1.1
ANEKTPOUITbHBIN
Katanu3 (0COOCHHOCTH,
MIpUMEPHI U
Ouonoruyeckoe
3HAaYECHHE
Bcero uacos 27




4.5 JIaGopaTtopHbie padoThI

Ne Ne Komuuecto
HaumenoBanue 1ab0opaTopHOTO 3aHATHS
/| pasuena 4acoB
1 Tema 1.CtpyKkTypa BOIBI U PACTBOPOB IEKTPOIUTOB YMEPEHHBIX
L. KOHLEHTpALHA 4
3 Tewma 2. CTpyKTypHO-BBIHYXACHHBIE ITPOLIECCHI B 4
2 KOHLIEHTPUPOBAHHBIX PACTBOpPax.
2 Tema 3. MUKpPOHEOTHOPOAHOCTD U SBJICHUE 4
3 MHUKpPOTETEPOreHHOCTH
4. 2 Tema 4. CmelieHre XMMUYECKOTO PABHOBECHS. 4
5 3 4
Tema 5. [IpoTOHHBIE PACTBOPUTENIH.
3 Tema 6. KommuratueHbie CBOMCTBA pacTBOPOB. Teopusi pacTBOPOB 6
6 CHJIBHBIX M CITA0BIX 3JIEKTPOJIUTOR.
7. 2 Tema 7. KommekcooO6pa3oBaHue U TUIPOIH3. 4
Bcero: 30

4.6 IlpakTHyeckue (CeMHHAPCKNE) 3aHATHS — HE MIPEAYCMOTPEHBI YICOHBIM IIJITAHOM
4.7 KypcoBoii npoekT (KypcoBasi pab0oTa) — He IIpelyCMOTPEHbI Y4eOHBIM IIIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

OO611ast TpyA0€MKOCTh TUCIUIUIMHBI 110 TaHHOM opMe 00yUYeHHs COCTaBIISIET 2 3aU€THBIE

eAUHUIBI (72 akaJIeMHUYECKUX YacOB)

TpyroeMKOCTb, 4acOB
®dopma paboThl 00yJaroIXcst/Buibl yueOHBIX 3aHATHIA Cemectp Beero
2 3

KoHTtakTHas aynuropHas paboTa 00yJaromuxcs ¢ MPenoaaBaTesieM: - 51 51
Jlexuunu (JI) - 17 17
[Ipaktrueckue 3ansarus (113)
JlaboparopHbie paboTs (JIP) - 34 34
CamocrosiTenpHast pabora - 21 21
Kypcosoii npoekt (KII), kypcoas padota (KP)
Jlokman ()
Dcea (D)
Pedepar (P)
CaMOCTOSITEILbHOC U3YUCHHUE Pa3JIC]IOB - 21 21
BT ”TOrOBOTO KOHTPOJIS - 3a4€T




4.3 Pa3zgebl JMCHUILIHHBI, H3y4YaeMble B 3 ceMecTpe

KonmuecTBo yacoB
Ne KonrakTHas padora 00yyarommxcs
pas- HanmenoBanue pasnenos Ayanopras
Aena Beero aboTa CP
JI 113 JIP
1 |CtpykTypa BOJIbI M paCTBOPOB 3JIEKTPOJIUTOB 17 4 ] 4
YMEPEHHBIX KOHIICHTPAIUH.
[lonbITKM ONpeeeHUsI YHEPTUN TUAPATALAN 17
2 OT/CJIbHBIX MOHOB. KnHeTHYeCKHE 1 4 8 4
SHEPTeTUYECKHUE aCTeKThI TUIpaTaliu.
3 |CTpyKTypHO-BBIHYKICHHBIE POIIECCH B 17 4 ] 3
KOHIICHTPUPOBAHHBIX PAaCTBOPaXx.
4 |KoHuenuust CTpyKTypHO-BBIHYK/I€HHBIX 15 4 8 5
[MPOLIECCOB.
KomMriekcooOpazoBaHue B pacTBOpaXx. 6
5 |HopMasbHbIi 1 0OpAIEHHBIH P YCTOHYMBOCTH 1 2 5
raJOreHUHBIX KOMILJIEKCOB.
Hroro: 72 17 34 21
4.4 CamocTtosiTesibHasi padoTa CTY/ICHTOB
HanmMeHnoBaHue TeMbl Bun camocTosTensHOM
JHACLUIUIMHBI WINA BHEAYIUTOPHON pabOTHI Ouenotroe | Kox-so Koz
paszena oOyuaronuxcs, B T.4. KCP cpeacTso Hacos KommeTeHIH
CrpykTypa BOJbI U Hamucanue pedeparos
pacTBOpOB
AJICKTPOJIUTOB K,T,P [TK(0)-1.1
YMEPEHHBIX
KOHIICHTPAIU.
IlonbITKM ONpeneIeHus | U3y4YeHHE U
BHGPFI/II/I rI/IszaTaLII/II/I KOHCIICKTUPOBAHUC, aHAJTIN3
OTIEJILHBIX HOHOB. OKHUCJIUTCIIbHBIX TPOLICCCOB
Kunernueckue u KT.p I1K(0)-1.1
SHEPTEeTUYECKHUE
aCHeKThl TUApaTallUU.
CTpyKTypHO- HamcaHue pedepara 1o Teme
BBIHYK/ICHHbBIE
MPOIIECCHI B K,T,P [TK(0)-1.1
KOHILIEHTPUPOBAHHBIX
pacTBOpax.
Konmenmus COCTaBJIEHHE JOKJIa1a-
C KTVDHO- MMpEe3CHTAllN
ngym});I;HHHx K,T.p T1K(0)-1.1
MPOLECCOB.
KomruiekcooOpa3oBaHu | HanucaHue pepepara 1o TeMe K, T,P ITK(0)-1.1
€ B pacTBOpax.
Hopmanbnsiii n
0OpaIeHHBIA Pl




YCTONYMBOCTH
raJOreHUAHBIX
KOMIUIEKCOB.

Bcero uacos 21

4.5 JlabopaTopHble padoThI

Ne Ne paznena KomanuectBo
HaumenoBanue 1abopaTopHOTo 3aHATHUS
/T | OUCLUIUINHEI JacoB
1 Tema 1.CtpykTypa BoAbI U PACTBOPOB JIEKTPOJIUTOB
L. YMEPEHHBIX KOHLIEHTPALUi 6
3 Tewma 2. CTpyKTypHO-BBIHYX/ICHHBIE ITPOLIECCHI B 6
2 KOHIIEHTPUPOBAHHBIX PACTBOPAX.
> Tema 3. MUKpPOHEOTHOPOTHOCTE U SBJICHUE 6
3 MHKpOT€TepOre€HHOCTH
4. 2 Tema 4. CMmeleHne XMMHYECKOTO PAaBHOBECHSL. 4
5 3 4
Tema 5. [IpoToHHBIE PACTBOPUTEIH.
3 Tema 6. KomnmuratuBHbie cBOMCTBa pacTBOPOB. Teopust 4
6 PacTBOPOB CHJIBHBIX U CIa0bIX 2JIEKTPOIHUTOB.
7. 2 Tewma 7. KomruiekcooOpa3oBaHue U THIPOJIN3. 4
Bcero: 34

4.6 IlpakTuyeckue (ceMUHAPCKNE) 3aHATHS — HE MIPEAYCMOTPEHBI YICOHBIM IIJITAHOM
4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — He MPEAYCMOTPEHBI YICOHBIM IIJIAHOM

5. [lepeyeHb yueOHO-METOAMYECKOT0 0OOecneYeHUs 1JI CAMOCTOSATEIbHOM padoThl
o0y4aromuxcs 1o JMCHHUILIHHE (MOAYJII0)

Nzyyenne kypca «BoaHble pacTBOPBI 3JEKTPOJIUTOBY MpeAyCMaTpUBaeT pabOTy ¢ OCHOBHOM,
CHELMANIBHON JUTEpPaTypoil, IOMOJHUTEIHHOH OO030pHOrO XapakTepa, a TaKXKe BBIIOJHEHUE
JoMairHuX 3ananuii. CamocrosiTenbHas paboTa CTyI€HTOB JOKHA CIIOCOOCTBOBAThH OoJjiee riry0oKkoMy
YCBOGHHIO M3y4aeMOoro Kypca, (opMupoBaTh HABBIKM HCCIEIOBATEIbCKONH PaOOTHI U OPUEHTUPOBATH
CTYJECHTOB Ha YMEHHE TMPUMEHSATh TEOpEeTUYEeCKHUEe 3HAHMS Ha MpakTUKe. 3aJaHus s
CaMOCTOSITENIbHOU PabOThI, MX CofiepkaHue 1 (hopMa KOHTPOJIS IPUBEICHBI B (hopMe TaOIIUIIBL.

" YuebHo-
HaumenoBanue Copepxanne caMOCTOSITEILHOM dopma
MeToAMYecKast
TeM padoThI KOHTPOJIS
JHTepaTypa
1. Crpyktypa Bossl | mpopaOoTka y4eOHOro MaTepuala K, T,P DNEeKTPOXUMUYECKH

Y PacTBOPOB

(0 KOHCTIEKTaM JIEKIIUHA YIYeOHOU U

€ TMPOIIECCHI B

SIIEKTPOJIUTOB HAay4yHOW JHTEpaType) H TMOAro- pacTBopax. 3ajauu

YMEPEHHBIX TOBKa JIOKJIaJ0B, K Y4YacTHIO B JUTST 3aITUTHI MOTYJIS

KOHIIEHTpAIHH TEMATUYECKUX JHUCKYyCCUAX Hu 3 1o Kypcy XuMUHU
JIETIOBBIX UTPaXx; [DnexTpoHHbIN
TTOMCK u 0030p Hay4YHBIX pecypc]:

10



nyOnmuKanmuii W AIEKTPOHHBIX
WCTOYHUKOB UHpOpMaLNH,
MOJIrOTOBKA  3aKIIOYEHUS 110
0030py;

Hanucanue  pedepatoB  (3cce);

paboTa ¢ TeCTaMu ¥ BOIPOCAMH JJIst
CaMOIIPOBEPKHU

METOINYECKUE
ykazanus/ C.JI.
bepesuna [u np.].—
ONEeKTpOoH.
TEKCTOBBIE JaHHBIE.
— M.: MockoBckuit
roCcyJapCTBEHHBIN
TEXHUYECKUUI
YHUBEPCUTET UMEHU
H.3. baymana, 2013.
— 24 c.— Pexxum
J0CTyna:
http://www.iprbooks
hop.ru/31594.—
3BC «IPRbooks

2.KoHuenTtpupoBanu
bI€ PACTBOPEI

nmpopaboTKa y4eOHOro Marepuaia
(0 KOHCTIEKTaM JISKIUH yueOHOH 1
Hay4yHOM JsuTEepaTtype) U MOAro-
TOBKa JIOKJIAZIOB K YYacTHIO B

DIEeKTPOXUMHYECKU
€ MpOILIECChI B
pactBopax. 3agauu
JUIS 3aLUTBI MOy JIS

TEMaTUYECKUX  JIUCKYCCHSIX | 3 Mo KypCcy XUMHUHU
JIETIOBBIX UT'PaXx; [D51eKTpOHHBII
TIOMCK i 0030p HAay4YHBIX pecype] :
myOnuKanui U DIEKTPOHHBIX METOJIMYSCKHE
HMCTOYHUKOB uHopMaluuy, ykazanus / C.JL.
IOJITOTOBKA 3aKJIIOUCHUS o bepesuna [u np.]. —
0030py K.T.P DNEeKTPOH.
> TEKCTOBBIE JaHHBIE.
— M. : MoCKOBCKHUi
roCyJapCTBEHHBIN
TEXHUYECKUH
YHUBEPCUTET UMEHU
H.D. baymana, 2013.
— 24 ¢c.—978-5-
7038-3662-0. —
Pexum nocryna:
http://www.iprbooks
hop.ru/31594.html
3. CTpyKTypHO- TIOATrOTOBKA JOKJIAZOB K YYACTHIO B K, T,P Mensenes 1O.H.
BBIHYKJICHHBIE TEeMaTUYECKUX  JUCKYCCHUAX U [IpoTonutnyeckue
MPOLIECCHI B JIEJIOBBIX UTpax; paBHOBECHS B
KOHIIGHTPUPOBaHHBI | PaboTa c HOPMaTHUBHBIMHU BOJIHBIX pacTBOpax

X pacTBopax

JOKYMEHTAaMU ¥ 3aKOHOJIATEIILHOMN
0a3oii;

MOMCK M 0030p  HAay4YHBIX
NyOnMKaumMii W AJIEKTPOHHBIX
HCTOYHUKOB uHpOpMaLUH,
HNOATOTOBKA  3aKIIOYEHHS  TI0
0030py;HaIMcaHne pedepaToB
(3cce); -pabora ¢ TectTaMH H

BOIIpOCaMu IJisk CaMOIIPOBECPKU

[DneKTpOHHBIH
pecypc] : yaeOHOE
nocobue / FO.H.
MenBenes. —
DNEeKTPOH.
TEKCTOBBIE JaHHBIE.
— M. : [Ipomerei,
2011. — 130 c. —
978-5-4263-0053-8.
— Pexum pocryna:
http://www.iprbooks
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hop.ru/58187.html

4. MUKPOHEOTHOPOT
HOCTb U SIBIICHUE

npopaboTKa y4eOHOro Marepuaia
(0 KOHCTIEKTaM JISKIUH yueOHOH 1

DIIEKTPOXUMUYECKH
€ MpOILIECChI B

MHKPO- Hay4YHOU JUTEpPATypE);0030p pacTBopax. 3ajgaun

reTepOreHHOCTH HAYYHBIX MYOJIMKAIIUI U JEKTPOH- JUTSL 3QIIUATHI MOJTYJIS
HBIX HMCTOYHHMKOB HWH(OPMAINH, 3 10 KypCy XUMHHU
MOATOTOBKA  3aKJIIOYEHHUS IO [D7eKTpOHHBIH
0030pY; BBITIOJTHCHHE KOHTPOJIBHBIX pecypcl:
paboT, TBOpUeCKUX (MIPOEKTHBIX) METOANYECKUE
3a/IaHNiA;, HamucaHue pedepaTon ykazanus/ C.JI.
(3cce); -pabota c TecTamMH H bepesuna [u np.].—

BOIPOCAMH [ CAMOTIPOBEPKU DNEeKTPOH.
TEKCTOBBIE JAHHBIE.
— M.: MockoBckuit
roCyapCTBEHHBIN
TEXHUYECKUN
YHUBEPCUTET UMEHU
H.D. baymana, 2013.
— 24 c.— Pexum
JIOCTyTa:
http://www.iprbooks
hop.ru/31594.—

9BC «IPRbooks

K,T,P

6. ®OHJ OLIECHOYHBIX CPEACTB A/ TEKYIIero KOHTPOJIsi YCIIeBAeMOCTH H IIPOMEKYTOYHOM
aTrecTalMu.

Bonpocsl k 3auery:

1.

SAINAIF

PaboTsl Appennyca.

VYuenue MenpeneeBa o pactBopax. Cnop MenzeneeBa u Appenuyca.
Pa6otsr KabiykoBa.

TepMoauHaMuka npouecca pacCTBOPEHUS.

SIBnenue runparauuu. [Ipasuna bepnana u doyiepa.

[TonbITKK OonpeaeneHus: SJHEPIUK rUApaTallii OTAEIbHBIX HOHOB

Bonpoch! K KOLTTOKBUYMY
10 TUCUUILINHE «BoHbBIE pacTBOPBI ANEKTPOIUTOBY

MRS

DnexTpuyecKkas MpoBOAUMOCTb PAaCTBOPOB.

Komnnekcoobpa3oBaHue B pacTBOPax.

HopmainbeHbiit 1 00palieHHbIi psia yCTOHYUBOCTH TaTOT€HUIHBIX KOMITJIEKCOB.
TepMonnHaMuyeckass 1 KHHETHYECKAsd yCTOMYUBOCTh KOMIUIEKCOB.

OcobeHHocTH Tpolecca KOMIUIEKCO00pa3oBaHHs B KOHIICHTPUPOBAHHBIX PAaCTBOPAX.

TecToBBIC 3a1aHNA

1.

2.

Bxakom pacTBope — BOAHOM WJIM 3TAaHOJIBHOM — CTENEHb AUCCOLMAIIMYA CEPHON KUCIOTHI
Ooynet 6ompie? J(udnexkrpudeckas mpoHuIaeMocTs Boabl ipu T=298K paBHa € = 78,3;
IUAIIEKTPUUECcKas MPOHUIIAEMOCTD dTaHOJIa P TOH K€ TeMIepaType paBHa € = 24,3.
Kakas u3 kucnot siBisiercs 00iee CHIIbHBIM 3JIEKTPOIUTOM

1) HCOOH2)CICH,COOH 3)CH;COOH 4) CsHsCOOH

K;[HC = 1,771041 KI[I/IC = 1,36‘1073 KI[I/ICz 1,75'1075 Km/]c=6,3'1075?
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3. B pactBOpe MypaBbHHON KUCIOTH M30TOHUYECKHH KoapduuneHT paseH 1,05.

b

Boluucnure crenenb AUccOUUaly KUCIOTHI B 3TOM pacTBope (%).

5. Bo ckoibpKO pa3 KOHIEHTpAIUsi HOHOB Bojopoa B 0,1H. pacTBOpe a30TUCTON KHUCIOTHI
HNO:; 6onsb111e, uem B 0,1H. pacTBOpe IMaHOBOAOpOAHON KUCIOTEI HCN?
6. Komncranra qucconnanyuu HNO, pasna 5,1-10™; koncranTa guccormanuu HCN — 4,9-10°

10

Jdranbl (OPMHUPOBAHUA U OLICHMBAHUS KOMIIETEHIM A

Ne | KourtpoJsupyembie pa3aesibl (TeMbl) HaumeHnoBanue
Kon komMnereHuun
n/n AUCHUTLTHHBI OLIEHOYHOT 0
(ns1m ee yacTm)
cpeacTBa
1 CtpyKTypa BOJbl U pacCTBOPOB
3JICKTPOJIUTOB YMEPEHHBIX ITK(0)-1.1 K,T,P
KOHIICHTpAIUM.
2 [TonbITKM onpeaeNneHus: SHEPTUU
TUJIpaTalliy OTACTHHBIX HOHOB.
/DATALHH O TK(0)-1.1 K,T,P
Kunernueckue u sHEpreTHUECKUE
ACMEeKThI THApaTaIUH.
3 CTpyKTypHO-BBIHYK/IEHHBIE TIPOLIECCHI
PYKTYD YA ot TK(0)-1.1 K,T,P
B KOHIICHTPUPOBAHHBIX PACTBOPAX.
4 Konuenuus ctpykrypHo-
HCTIUA CTPYKTYP TK(0)-1.1 K,T,P
BBIHYKJICHHBIX ITPOIIECCOB.

Ixaja 1 KpUTEPUHN OLleHUBAHHUS MUCbMEHHBIX M TBOPYECKHUX PadoT

Banasl

Kpurepun

['mybokoe W MpPOYHOE YCBOCHHWE TporpaMMHOro Mmarepuana. llomHble,
MocleI0BaTeIbHbIE, TPAMOTHBIE M JIOTMYECKH H3J1araeMble OTBETHl IIPH
BUJOM3MECHEHNH 3a/iaHus. CBOOOTHO CIPaBISIETCS C MOCTABICHHBIMH 33/1a4aMH,
MOKeT  OOOCHOBaTh  MPHUHATHIE  pEUICHMs, JEMOHCTPUPYET  BIIaJiCHHE
PAa3HOCTOPOHHMMHM HABBIKAMHW W IPUCMAMHU BBIIIOJIHCHUA IIPAKTHYCCKHX pa60T.

3HaHne IporpaMMHOro marcpualjia, rpaMOTHOC H3JIOKCHUC, 0e3 CYHICCTBCHHBIX
HETOYHOCTEM B OTBETEC Ha BOIIPOC, MPaBUJIBHOC TPHUMCHCHUC TCOPETUYCCKUX
3HaHHﬁ, BJIaACHHC H606XOI[I/IMLIMI/I HAaBbIKaMM IIPH BBIIIOJIHCHUH IPAKTHUYCCKUX
3aaad.

JleMOHCTpHUpYyET yCBOEHME OCHOBHOIO MaTepuasna, IIPU OTBETE JOIYyCKarTCH
HETOYHOCTH, MPU OTBETE HEAOCTATOYHO MPABWILHBIC (DOPMYIIMPOBKH, HAPYIICHHE
MIOCJIEN0BATEIBHOCTH B M3JI0KEHUU MPOrpaMMHOI0 MaTepualia, 3aTpyJHEHUs B
BBITTOJHEHUH NPAKTHYECKUX 3aJaHUN.

2-1

Cnaboe 3HaHHE NporpaMMHOro Marcpuajia, IMpu OTBETC BO3HUKANOT OI_I_II/I6KI/I,
3aTPpYAHCHUSA ITPH BBIIIOJHCHUU IMPAKTUICCKUX pa60T.

0

He OB110 MONBITKY BBITOJIHUTD 3aJaHuc.

IlIkana u KpUTEPUH OLIECHNBAHNS TECTOBBIX 3aaAHUI

OueHka Kpurepun

«OTInyHO» 3amanne BpinoiHeHo Ha 91 - 100%

«XOopouIoy»

3aganue BeIToHeHO Ha 81 - 90%

«Y 10BJIETBOPUTEIHHOY 3ananue BoInosHeHo Ha 51 - 80%

»

«HeynosnerBopurenbHo | 3aganue BbinosaHeHo Ha 10 - 50%
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7. OcodeHHOCTH peann3anv JUCHUIIVIHHBI 1JII MHBAJIUAOB M JIMI ¢ OrpaHUYC€HHBIMHA
BO3MOKHOCTAAMHU 310POBbA

[Tpu oOydyeHuu nUI] C OTPAaHHMUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI YUUTBIBAIOTCA WX
WHANBUAYaIbHbIE TCUXOpU3NYecKkue ocoOeHHOcTH. OOydyeHHe WHBAIUIOB OCYIIECTBISETCS
Takke B COOTBETCTBUM C WHAMBUAYAJIbHOH NporpaMMoi peabWIuTali HHBAIWAA (TPU
HaJU4HH).

Jna nuy ¢ napywenuem ciyxa BO3MOXHO NPEAOCTaBIEHHE yuyeOHOM MHpopmanuu B
BU3yaJIbHOU (hopMe (KpaTKUIl KOHCHEKT JIEKIUil; TEKCThI 3a/JaHHH, HarleyaTaHHbIEe YBETUUYEHHBIM
HpUPTOM), HA ayIUTOPHBIX 3aAHATUSAX JOIYCKAeTCsl NPUCYTCTBHE aCCHCTEHTa, a TaKKe
CYpIIONIEPEBOUYMKOB U  TU(IOCYPAONEPEBOTUUKOB. TeKyIMil KOHTPOJb yCIIEBAEMOCTH
OCYILIECTBIISICTCS B NMHCbMEHHON (hopMme: oOyyaromuiicss MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MUCbMEHHO BBINOJHAET IMpakTudeckue 3ananus. [lokmax (pedepar) Takke MOXET OBITH
IpeJCTaBJIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUSA K COJIEPHKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KaUeCTBY M3JIOKEHHS MaTepuasa (MOHITHOCTh, KAUeCTBO PEYH, B3aMMO/ICHCTBHE C
ayquTopueil M T. JA.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIME TpeOOBaHUS, IMPEIbsBIIEMbIE K
MUCBbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHS TEKCTa M CIMCKA JIUTEPATyphbl, TPAMOTHOCTb,
HaJIMYUE WUIIOCTPALIMOHHBIX MarepuanoB M T.1.). [IpomexyTrouHas arrecranus [Uisl JIMIL C
HapyIIEHUSIMUA CIIyXa IMPOBOIUTCS B NMHChMEHHOH (opme, NMpHU ITOM HCIONB3YIOTCS 00Iue
Kputepuu oneHuBaHus. Ilpu HeoOXOAMMOCTH BpeMsl MOATOTOBKA K OTBETY MOXET OBITh
YBEIIMYEHO.

s auy ¢ Hapywenuem 3perust TOMyCKaeTcs ayAnalibHOe NPeI0CTaBIeHHEe HHPOPMALIUH,
a TaKXC HCIIOJIb30BAHUC Ha aAYIAUTOPHBIX 3aHATUAX 3BYKO3aIllUChIBAOMIUX yCTpOﬁCTB
(mukTooHOB W T.a.). Jlomyckaercss MPUCYTCTBHE Ha 3aHATUSX ACCUCTEHTa (TIOMOIIHUKA),
OKa3bIBAIOLIECTO O0YYAIOMIMMCS HEOOXOAMMYI0 TEXHHYECKYIO IOMOINb. TEKyIIUil KOHTPOJIb
yCIIEBAEMOCTH OCYILECTBISIETCSI B yCTHOW ¢opme. [lpu TpoBEIeHWH NPOMEKYTOYHOM
arTeCTaln JJid JIMI C HAPYIICHHUEM 3pCHUA TCCTUPOBAHUEC MOKET OBITh 3aMEHEHO Ha YCTHOC
cobeces10BaHUE 110 BOMPOCAM.

s uy ¢ 02panuieHHbIMU 603MOACHOCHIAMU 300PO6bS, UMEIOWUX HAPYUEHUs ONOPHO-
ogucamenvHo2o0 annapama, Ha ayAWTOPHBIX 3aHATHAX, a TAaKXKe NPU MPOBEICHUU MPOLEIYD
TCKYIIETO KOHTPOJII yCIICBACMOCTHU U HpOMe)KYTO‘IHOf/'I aTTeCTallud MOT'YyT OBITE IpeaOCTaBJICHBI
HEOOXO/MMbIE TEXHUYECKHE CpeAcTBa (IEPCOHAIbHBIN KOMIbBIOTEp, HOYTOYK WM JpYroi
raJpKeT); JIOIyCKaeTcsl MPUCYTCTBHE aCCUCTEHTa (ACCHCTEHTOB), OKA3bIBAIOLIETO O00YYaOIINMCS
HEOOXOIMMYIO TEXHMUYECKYIO MOMOIIb (3aHATh pabodee MECTO, NepeABUraThes M0 ayIUTOPHUH,
MPOYUTATh 33aJjaHue, OYOPMUTH OTBET, OOIIATHCS C TPENOJaBATEIEM).

8. IlepevyeHb OCHOBHOIM M JONOJTHHUTEIBHOH YU4eOHOI JTUTEepaTypPhl, HEOOXOAUMOI IS
OCBOEHMS JUCHMILIUHBI

8.1 OcHoBHas uTeparTypa:
1. Bymunoposa I'.B. PacTBOpBI 351€KTpOIUTOB. XapaKTEpUCTUKH, CBOMCTBA, 3aKOHbI
[DnexTpoHHBIH pecypc]: yueOHo-MeTonudeckoe nmocooue/ bynmunoposa I'.B., Pomanosa
K.A., T'anameraunos FO.I'.— DnekTpoH. TekcroBble naHHble.— Ka3zanb: Kazanckuii
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HallMOHAIBHBIM HCCIIEOBATENbCKUNA TEXHOIOTUUECKUI yHUBepcuTeT, 2017.— 84 c.—
Pexxum noctyna: http://www.iprbookshop.ru/79493 . html.— 9bC «IPRbooks»

2. Mengenes FO.H. IIporonutnyeckue paBHOBECUS B BOAHBIX PACTBOPAX [DJICKTPOHHBIN
pecypc]: yauebnoe nocobue/ Mensenes F0.H.— DnexkTpoH. TeKcTOBBIE TaHHbIE.— M.:
[Tpomereit, 2011.— 130 c.— Pexxum mocryma: http://www.iprbookshop.ru/58187.html.—
OBC «IPRbooks»

8.2 JlomostHuTeEILHAS JIMTEPATYypa:

1. bepesun H.b. DnekrpoocaxieHne METauioB U3 BOAHBIX PACTBOPOB KOMILIEKCHBIX
COeUHECHH [ DNeKTPOHHBINA pecypc]: MoHorpadus/ bepesun H.b., MexeBuu XK.B.—
DneKTpOH. TeKCTOBbIE JaHHble.— Ka3zanb: KazaHckuil HallMOHaNbHBIN
UCCIIEI0BATEIbCKUN TEXHOJIOTHUECKU yHUBEpeUTeT, 2015.— 168 c.— Pexum nocryna:
http://www.iprbookshop.ru/64044.html.— D5bC «IPRbooks»

2. Koctenko A.JL. 550 OBP. OxkucnurenbHO-BOCCTAaHOBUTENbHBIE peakiinu. CocTaBieHne
ypaBHEHHUH U paccTaHOBKa Kod(duimeHToB. XUMUYECKU SKBUBaeHT BemiecTBa B OBP.
HopMmaibHasi KOHIIEHTpAIHs pacTBOPOB [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Kocrenko A.JI., Oppepo-Ilanencyana B.E.— DnekTpoH. TekcToBble JaHHBIE.— M.:
MockoBckuil ropoackoi negarorndeckuii ynusepcurert, 2010.— 180 c.— Pexum
nocryna: http://www.iprbookshop.ru/26424.html.— 9bC «IPRbooks»

3. DJaeKTposuThl [ DNEKTPOHHBIN pecypc]: yueoHoe mocooue/ I'.B. bBynunoposa [u ap.].—
DneKTpOoH. TEeKCTOBBIC NaHHble.— Kazanb: Ka3zaHnckuil HalmoHambHbIN
UCCIIEIOBATENbCKUN TEXHONOTHYecKuii yauusepeutet, 2014.— 117 c.— Pexum nocryna:
http://www.iprbookshop.ru/63560.html.— DBC «IPRbooks»

9. [lepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu "UHTepHeT"
(nanee - ceTs "UHTEpHET'"), HEOOXOAMMBIX VISl OCBOEHUS TUCIHHUILJIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snektponHas oubanoreka, cucrema PUHIT
http://pedsovet.org/-uHTepHeT MeaCOBET

DneKTpoHHO-OMbMIMoTeyHas cucreMa wm3aarenbcTBa «JlaHb»y - Pexkwm nocrtyma: http:/
e.lanbook.com

A e e

9.1 CocTaB NporpaMMHOIo odecrne4eHus

1. Enunas snexktponHas obpazoBatenbHas cuctema U-complex
AHTUIIIaruaT
Onepanmonnas cucrema Windows
KommproTepHas nmporpamma st xumMukoB AcidBasel ab
Komnerorepnas nporpamma uist xumukoB ChemLab

Pl

10. Meroanyeckue ykazaHHs AJisl 00y4al0IMXCSl 10 OCBOEHHIO 1M CHMIIJIMHBI (110
BH/JIaM YUeOHbIX 3aHATHH)

B cootBerctBun ¢ tpeboBanusmMu @I'OC BO mnpenonaBanue ydeOHOW TUCIMIUTMHEI
«BoaHble pacTBOpHI  3JEKTPOJUTOB» OCHOBBIBAETCS HAa MHHOBALIMOHHBIX ICHXOJIOIO-
MEeIarOrMYeCKNX TEXHOJOTHX, HAIpaBICHHBIX Ha TOBBIICHHE J(P(PEKTUBHOCTH M KadyecTBa
(dbopmupoBaHus NMpodhecCHOHAIBHBIX HAaBBIKOB 00y4aronuxcsi. OCHOBHBIMU (pOpMaMu 00ydeHUst
SBJIAIOTCA: JIEKLMH, JJA0OPATOPHBIE 3aHATHUS, a TAK)KE CAaMOCTOSITENIbHAs paboTa ydalierocs.

Jlexknms. Jlekuuu uyuTaoT Mo HambOosiee BaXKHBIM paszzaenaM nporpaMMbl. OHH HOCST
npoOJIeMHBIN XapakTep U GOPMHUPYIOT Y CTYIEHTOB CHCTEMHOE IPEJCTABICHHE 00 M3ydaeMbIX
paszenax mpeamera, OOECHEUMBAIOT YCBOCHME HMMH OCHOBHBIX TNPUHIMIIOB U MOJOXEHUH
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JAaHHOM AMCUMILIMHBL. KOHCIEKTUpOBaHUE JIEKIUI BEAETCS B CIELUAIbHO OTBEACHHOM MiIs
ATOTO TETPAJU, KAXKABIA JUCT KOTOPOU JIOJDKEH MMETh oSl (4-5 cM) ISl AOTIOTHHUTEIbHBIX
3anuceil. HeoOXoauMo 3amuchiBaTh TEMY U IUIaH JICKIUH, pEeKOMEHIYEMYIO JINTepaTypy K TeMe.
3anucu pa3zenoB JEKIUH JOJKHBl MMETh 3arojOBKH, IMOJ3arojIOBKH, KPAacHble CTPOKU. Jlis
BBIJIEJICHUS PA3/I€NIOB, BBIBOAOB, ONPENEICHUM, OCHOBHBIX MJIE MOXHO MCIOJIb30BaTh LIBETHBIE
Kapanaamu u ¢iomMactepbl. Ha3zBaHHbIE B JIEKIIMH CCHUIKA Ha MEPBOUCTOYHUKU HA/0 MOMETHUTH
Ha MOJIAX, YTOOBI MIPU CaMOCTOATENBbHOM paboTe HalWTH M BNHCaTh MX. B KOHCIEKTEe JOCIOBHO
3aMUCHIBAIOTCS OIpeNeeHHUs] TMOHATHH, Kareropuii u 3akoHOB. OcTanbHOE JOHKHO OBIThH
3allUCaHO CBOMMH cjoBaMHu. Kaxkaomy CTyAeHTYy HE0OXOAMMO BbIpa0OTaTh M HCIOJIb30BATh
JOMyCTUMBIE COKpAIlleHUs] HanboJjiee paclpoCTpaHEHHbIX TEPMHUHOB U MOHATHI. B KoHcmekT
ClIeqyeT 3aHOCHTh BCE€, YTO IPENOAaBaTellb MUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMBIE CXEMBI,
TabJIMLBI, TUarpaMmel U T.4. Tekymias padota HajJ U3ydyeHHeM HHPOopMaui o aMOyJIaTOPHOMY
BEJICHUIO OOJBHBIX NPEACTaBIseT COOOW TNaBHBIA BUJ CAMOCTOSATEIBHOW pabOThI CTYJIEHTOB.
Ona BKJITI0YaeT 00pabOTKy KOHCIIEKTOB JIEKIIMIA ITyTeM CHCTEMaTU3alluu MaTepuaa, 3aroIHeHUS
IIPOIYIEHHBIX MECT, YTOUHEHHUS CXEM M BBIJEIICHUS TJIaBHBIX MBICIIEH OCHOBHOT'O COACPKAHMS
nexuuu. J{is 3TOro MCHoyb3yIOTCsS HMMEIoLUecs yueOHO-MEeTOUYECKHe MaTepualibl U Apyras
pekoMeHoBaHHas JsuTepaTypa. C 1enplo YIydlIeHHs YCBOGHMs Marepuana Tpelyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCie 3aHATHI, OTMETUTh MaTepHral KOHCIIEKTAa JICKINU, KOTOPBIA
BBI3BIBACT 3aTPYJHEHMs U1 TOHUMAaHMs, MOMbBITATbCS HAWTH OTBETHI Ha 3aTPYyJHUTEIIBHBIC
BOIPOCHI, UCTIOJIb3Ys PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTeibHasi padora. CamocrosiTenbHas paboTa SBISETCS OJHUM U3 BHJIOB
y4eOHOW NEATeIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOIO MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
u 1npodeccuoHanbHOrO YpoBHs. BHeaynuTtopHast camocrosiTenbHas paOoTa BBINONHSETCS IO
3aJJaHUIO TIperojiaBaTelisi, HO 06e3 ero HemocpeAcTBeHHOro yvyactus. Ilpu npenbsBieHnu BUI0OB
3aJaHUil Ha BHEAayJAUTOPHYI0 CaMOCTOSTEIbHYIO paboTy pPEKOMEHIYETCs HCIOIb30BaTh
middepeHIMpOBaHHBIA  MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBITIOJTHEHHEM  BHEAyAMTOPHON  CaMOCTOATENbHOW paboThl  NIpernojaBaTeab  MPOBOJIUT
KOHCYJIbTAllUI0 C ONpEACIEHUEM LENHU 3aJaHus, €ro COJAEP)KAHUSA, CPOKOB BBIIIOJIHEHUS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIi U mepedHs juteparypbl. CojepKaHue CaMOCTOSTENbHONW palOOTHI:
YTEHHE OCHOBHOW M PEKOMEHIYEMOH JOMOJIHUTEIbHOU JINTEPATYpPhI, PEIICHUE CUTYalMOHHBIX
3aj]ay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHOM AKTHMBHOCTH, TBOPUYECKOTO MBIIUICHUS
CTYJCHTOB, NIPUBUBAET HABBIKM CaMOCTOSITENILHOTO MOMCKa MH(pOpMaluy, a Takxke GopMupyer
CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEpPIICHCTBOBAHMIO, CaMOpEaM3allil U TBOPYECKOH
ananrtanuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyet
CMOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAX MPO(ecCHOHATBbHON U COLIMAIbHON JeSITENbHOCTH.

JlaGopaTopHble 3aHsaTus. JlaGopaTopHble 3aHATHS — 3TO OJHA M3 PAa3HOBUAHOCTEH
MPAKTHUUECKOT0 3aHATHS, ABJstomascs 3¢ deKTuBHON (HOpMON yueOHBIX 3aHATHI B OpraHU3aluu
BbIciiero obpasoBanus. [lopsnok mpoBeaeHus nabopatopHoro 3aHsaTus: 1. BBoaHas uyacTb: —
BXOJIHOM KOHTPOJIb MOATOTOBKH CTYJEHTa; — BBOAHBIA MHCTPYKTaX (3HAKOMCTBO CTYJEHTOB C
COJIep)KaHUEM TpEACTOoAle paboThl, aHAIW3 MHCTPYKIMOHHBIX KapT, TEXHOJIOTHYECKOM
JOKYMEHTAIMH, TI0Ka3 CIIOCOOOB BBIMOJIHEHHS OTJENIbHBIX ONepalyii, HAIOMUHAHUE OTJEIbHbBIX
MOJIOKEHUH 10 TEXHUKE Oe30MacHOCTH, MPEaYNpPekKACHUE O BO3MOXHBIX OIIMOKax). 2.
OcHOBHasl 4acTb: — MPOBEJIEHUE CTYJEHTOM JabopaTOpHOIl paboOThl; — TEKYIIUH HMHCTPYKTAX,
MOBTOPHBIA  TOKa3 WM pa3bsCHEHUs (B cioyyae HEOOXOIMMOCTH IIperojaBaTeseM
UCIIOJTHUTENbCKUX  JICHCTBUHM,  SBISIOUMXCA  NPEAMETOM  HMHCTPYKTHpOBaHMs). 3.
3aKIoYnTeNbHAs 4acTh: — O(OPMIIEHHE OTYETa O BBINOJIHEHUH 3a/laHMs; — 3aKIIOYUTEIbHBIN
MHCTPYKTaX (IIO/IBE/IEHUE UTOTOB BHINIOJHEHHS Y4eOHBIX 3aJa4, pa300op JOMYIIEHHBIX OMINOOK 1
BBISIBIICHHE MX NPUYMH, COOOIIEHHE Pe3yJbTaTOB PabOThl KaXXAOro CTYACHTAa, OObSBICHHE O
TOM, 4YTO HEOOXOJAMMO TOBTOPUTh K cleayroleMy 3aHATuio). DopMbl opraHu3aluu
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1abopPaTOPHOTO 3aHATHS 3aBUCIT OT YMCJIA CTYJIEHTOB, COJEp>KaHUS M 00beMa MPOrPaMMHOTO
Marepuaia, 4rciia JJabopaTOpHBIX padoOT, a TakKe OT BMECTUMOCTH yYE€OHBIX MOMEIICHUA W
HATH4YUsi 000pyAOBaHUSI.

3aver. 3aBeplIAlOIUM JTAlOM M3YYEHUS JTUCHUIUIMHBL SIBISETCS NPOMEXKYTOUYHAs
aTTecTalys B BUAC YCTHOTO 3a4eta.llpu 3TOM CTy/IeHT MOJKEH MOoKa3aTh BCE T€ 3HAHMSI, YMCHHS
Y HaBBIKH, KOTOpBIC OH MPHOOpEeN B Mpoliecce TeKyleH padoThl M0 M3YUYCHHUIO JUCIUTUTHHEIL.
JlucuuIianHa CYMTaeTCsi OCBOCHHOM CTYIEHTOM, €CIM OH B TOJHOM 00beMe copMHpoBal
YCTaHOBJICHHBIE KOMIICTCHIIMM W CIOCOOCH BBIMIOJHATH yKa3aHHBIE B JIAHHOW TMporpamme
OCHOBHBIC BHIBI TpodeccuoHambHON AesTenpbHOCTH. (OCBOCHUE TUCHUIUIMHBI  JOJIKHO
MO3BOJIUTh CTYACHTY OCYIIECTBIISITh KaK aHAJUTUYECKYIO, TaK M HAayYHO-HCCIEAOBATENIbCKYIO
JeSITETFHOCTD, YTO MPEJIOoJIaracT TITyO00Koe 3HAaHUE TCOPUHU U TIPAKTUKH JTAHHOTO Kypca.

11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOIHI, HCIOJb3YEeMbIX IIPH OCYLECTBJICHUHN
o0pa3oBaTe/IbHOIO Npouecca no AMCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOro odecriedeHusi 1 THGPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (NP

HEO0XO0AUMOCTH)
[Ipn n3ydeHnu CTyI€HTaM1 JUCHUILIMHBI « BOJIHBIE pacTBOPHI 3JEKTPOIUTOBY MCIOIB3YIOTCS

CJICAYIOIHEC TCXHOJOINU:

- TEXHOJIOTHMH TpoOJIeMHOro oOydeHus: (MPOOJIEMHBIC JIEKIUH, TMPOBOJUMEIC B (opme
Janora, peuieHue yaeOHo-mpodeccnoHanbHbIX 3a7a4 Ha JIEKIHIX);

- UWHTCPAKTUBHBIE TEXHOJOTMH (MPOBEJCHUE JIEKIMH JTUAIOTOB, KOJUIGKTHBHOE
00CYXJIEeHHE Pa3IUYHBIX IMOAXOJ0OB K PEIICHUI0 TOM WM WHOW ydeOHO-MpodeccHoHaIbHOM
3a/1aun);

- uHGOPMAIMOHHO-KOMMYHHUKATHBHBIE 00pa3oBaTeNbHbIE TEXHOJIOTUU (MOAECTUPOBAHUE
M3YyYaeMbIX SBJICHHA, MPE3CHTAIUS YICOHBIX MaTEepPHANOB (C MAKETOM MPHUKIATHBIX MMPOTPAMM
Microsoft Office Point)) u 351eMEeHTBI TEXHOJIOTHI TPOSKTHOTO O0yYCHHUS.

12. MaTtepuajibHO-TeXHUYeCKas1 0a3a, He0OXoAMMAas ISl OCYLeCTBJICHUS

o0pa3oBaTe/IbHOIO NMpouecca no AUCHUIINHE

VYuyebHas qucuuIuiiHA obecredeHa yuyeOHO-MeTOAMUECKOW JOKyMEHTae (KOMIIOHEHT
y4e0HO- METOJMYECKOro KOMIUIeKca Mo aucuuiuinHe). ObecnedeH A0CTyn K GoHAaM y4eOHBIX
nocoOuii, OMOIMOTEYHBIM (OHIAAM C MEPHUOAMYECKUMM W3JIaHUSMH 0 COOTBETCTBYIOIUM
TeMaM. Y4eOHbIe 3aHATHS 10 MPEeaMeTy NPOBOIATCS B CIEHUAIN3UPOBAHHON ayTUTOPUU
(unTepaktuBHas aocka+tlIK+BuneonpoekTop). B mpomecce uTeHus JeKnMi, HCIONB3YIOTCS
HarJsHble TOCOOMSI, KOMIUIEKT CJIaii10B, BUIEO-JIEKIIUH.

Nmeercs u ucnomns3yercs Y MK no qucuumuinne «BoaHble pacTBOPHI 3JIEKTPOIUTOB)» Ha

QJICKTPOHHOM H 6yMa)KHOM HOCHUTCIIC.
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1. Hean u 3axa4u 0CBOEHUS JUCHUILTHHBI
eanb AMCHUTIUHBI:
-bopMmpoBaHmMe y CTyaeHTOB 3HAaHUN METOA0JI0M MM Hay4HbIX NCCea0BaHNMN,
OCHOB Hay4HOIo rno3HaHMA n TBop4YeCTBa, OBJlageHNE MGTOD,VIKOVI TEOPETUNHECKNX
n 3KCNnepmnMeHTalJIbHbIX I/ICCJ'IeJJ,OBaHVIIZ, MeToOoaMun O6paGOTKVI
dKCNnepmMeHTaJibHbIX OaHHbIX.

Banaqn JUCHUIIJIUHBI:

-noJsly4yeHne 3HaHMN N HaBbIKOB MO OCHOBaM TeopeTUYECKUxX n
3KCNepUMEHTaIbHbIX

nccnenoBaHuin B 061aCTy TEXHONOM MM MaIMHOCTPOEHUA n meTannoobpaboTku;
-nosy4yeHmne ceefieHnin o MeTposiorn4eckom obecnevyeHumn

DKCrnepuMeHTasbHbIX UCCnefoBaHUn, o Npubopax n cpencTeax UsMepeHns v
KOHTPOJIS Pa3INYHbIX (PU3NYECKMNX BESTNYUH

N NapamMeTposB;

- 0CBO€EHMe (hopM NpencTaBAEeHNSA pe3yNbTaToOB IKCNepMMEHTalbHbIX
nccnenoBaHun;

- OCBOEHME ANCMEePCMOHHOIro aHaansa pe3yibTaToB 3KCNEepPUMEHTa;

- hopMumpoBaHue MmeTonoB 06paboTKM sKCNepMMeHTasIbHbIX LaHHbIX U
NPOrpamMMHbIX

NPOAYKTOB A5 06paboTKM pe3ynbTaToB 3KCNEpPUMEHTa;

- OCBOEHME CTyAEeHTaMN HAaBbIKOB CAaMOCTOATENIbHOW NcCcenoBaTesibCKkon paboTol.

2. [lepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHSs 10 JMCUHUIIJIMHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTAaTAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpaMMbl

[Iponecc wm3yuyeHuss auCHMAIIIMHBI «MeTonbl aHanuM3a W IPEACTABICHHS HAy4YHBIX
pe3yabTaTOB» HampaBieH Ha (OPMHPOBAHUE JJIEMEHTOB CJEIYIOIUX KOMIIETEHLUUH B
cootBeTcTBUM ¢ PI'OC 10 JaHHOMY HaIPABJIEHUIO MTOATOTOBKHU:

Kareropus

. Koax naumenoBanue
KOMIIeTeHIU

I'pynna komnereHumniu

YHuBepcanbHbIe YK-1: CriocobeH ocyecTBIATh
VYuér pakTopoB KPUTHYECKHI aHaIIN3 MPOOIEeMHBIX
BHEIIHEN CUTyaIMil HAa OCHOBE CHCTEMHOI'0

Cpelibl M0JIX0/1a, BBIpaOaThIBAaTh CTPATETUIO
JICHCTBHSIL.
OIIK-2: Cnoco0OeH aHaIM3upOBATH,
WHTEPIPETHPOBATh U 00001IaTh
pe3yJbTaThl SKCIIEPUMEHTAIIBHBIX U
pacueTHO-TEOPETUUECKUX PabOT B
n30paHHON 00JIACTH XUMHHU WIIN
O6menpodeccuoHaIbHbIC Yuét pakropos CMEXHBIX HayK.

(OIIK) BHEITHEH OIIK-4: CrnocoOeH TOTOBUTH

cpeabl myOIMKaluy, y4acTBOBaTh B
poeCCUOHATIBHBIX JUCCKYCCHSIX,
MIPEJCTABIATh PE3YJIbTATHI
poeCCUOHATILHOMN EATEIILHOCTH B
BUJI€ HAYYHBIX U HAyYHO-IIOIMYJIIPHBIX
JIOKJIaJIOB




B PE3YILTATC OCBOCHHA JUCIHHUIIIIMHBI O6y‘-I&IOH.IHfICH JOJIDKCH:

HaumeHnoBanue nHaukaTopa
KOMIICTCHIINU

YK-1.1

AHanuzupyeT npooieMHYIO
CHUTYaIMIO KaK CUCTEMY, BBISIBIISIS
€€ COCTaBJISIIOIIUE U CBS3U MEXTY
HUMHU

YK-1.3

Kpurnuecku oneHnBaeT
HaJIe’KHOCTb UCTOYHHUKOB
uHdopmaruu, paboTaeT ¢
POTHBOPEYMBON MHPOPMALIUEH
U3 pa3HbIX HCTOYHHKOB

OIIK-2.1

[IpoBOINUT KpUTHUYECKUI aHAIIN3
Pe3yIbTaTOB COOCTBEHHBIX
SKCIIEPUMEHTAIIBHBIX U PACYETHO-
TEOPETUYECKHUX padoT,
CHUCTEMAaTHU3UPYET U KOPPEKTHO
UHTEPIPETUPYET UX

OIIK-4.1

[IpencraBisieT pe3ynbTaThl
paboThI B BUJIE HAYYHOU
myOIUKaIu (Te3UCHI TOKIaa,
CTaThsl, 0030p) Ha PYCCKOM U
aHTJIMIICKOM SI3BIKE

OIIK-4.2 TlpencraBnsier
pe3yNbTaThl CBOEH pabOTHI B
YCTHOM (popMe Ha PYCCKOM H
aHTJIMIICKOM SI3BIKE

3HaTh:

- OCHOBHBIC TIOHSTHS W ONpEACICHUS B
METOJIOJIOTHU HAyYHOH JNesITeIbHOCTH;

- OCHOBHBIC CBEICHUsI 00 OpraHM3alMy M OCYIICCTBICHHH
Hay4HO-HUCCIIE0BATEIbCKOM PadOTHI;

- 3a7a4u u METOIbI TEOPETHYECKOTO u
HKCTIEPUMEHTAILHOTO HCCIICIOBAHUS;

- METPOJIOTHYECKOEe O0ECICUCHHE HSKCICPHUMEHTAIBHBIX
HCCIICIOBAHUI;

- METOJbl TPOBENEHHsS OKCIEPUMEHTa U O00pabOTKU
HKCTIEPUMEHTAIIBHBIX JaHHBIX;

- HOpPMAaTHBHBIC JIOKYMEHTBHI 10 OQOPMJICHUIO HAy4YHO-
HCCIIEJ0BATEIbCKUX PadoT;

Ymers:

- WCTOJIb30BaTh WCTOYHMKH HAYYHOW WHQPOpPMAIMU 10
TEMe HCCIICIOBAHMS;

- UCTIOJIB30BATh COBPEMEHHBIC METOBI B HCCIICIOBAHUSIX; -
oOpabatbiBaTh M Trpaduuecku H300paxkaTb pPe3yIbTaThl
IKCIIEPUMEHTOB;

- ohopMIISATH Pe3yNbTaThl HAYYHBIX UCCIICIOBAHMIA;
Baanern:

- HaBBIKAMM ITOMCKA, aHAJIM3a U 0000IIeHUsT He0OXO0JUMOI
Hay4HOU MH(OpMAaLuHy;

- HaBBIKAMH OJKCIICPUMCHTAIIBHBIX HUCCICJOBAaHUN C
HCIIOJIb30BAHNEM COBPEMEHHBIX METOJIOB M TEXHOJIOTHI B
00JIaCTH HAyKH U TEXHHKH;

- HaBBIKAMH BBIOOpPA BEPOSITHOCTHO-CTATHYECKUX METOJIOB
00pabOTKHU SKCTIEPUMEHTAILHBIX JTAHHBIX;

- HaBbIKAMH OOCYXICHHMS M OICHKH IIOJyYCHHBIX
pe3ysbTaToB, (GOPMUPOBAHUS BBIBOJIOB M PEKOMEHIAIIMN
O  pe3yiabTaTaM  HCCICAOBAHUM,  TPEACTABICHUS
pe3yJIbTaTOB HAYYHOHCCIIEIOBATEIbCKON paboThl (0030pHI,

oOJactu

OTYETBhI, CTaThbW, TE3HMCHl JIOKJIAJOB, IPE3CHTAIUU
myOJMYHOTO BBICTYIUICHHS W Y4acTHs B HAyYHOU
JIUCKYCCHH).

3. Mecto aucuuniaunbl B cTpykType OITOII

Hucuumunza b1.0.10 «MeTtobl aHanu3a U IpeACTaBICHHS HAyYHBIX PE3YJIbTaTOB)

OTHOCUTCSI K o0si3arenbHOl yactu Osoka b1.0.11 M3yuaerca B 1 cemectpe. OHa 3akiajabIBaeT
3HaHUS JUIsl HAYYHO- HUCCJEI0BATEeNIbCKON MPAKTUKU U BBIOJIHEHUS MaruCTEPCKUX AMCCEPTALMM.
JIuCLUIIMHA HEMOCPEJCTBEHHO CBSi3aHA C HEOPraHWYecKod xumuel, (u3ndeckoil xumued u
AHAIIMTUYECKON XUMHEH.

OC0o0eHHOCTBIO Kypca SBISETCS TO, YTO OH COCTaBJIEH U3 Pa3/IesioB, MOCBSIILEHHBIX OTAEIbHBIM
rpynmnaM MaTepuasoB: MOJYyNPOBOJHUKH, CBEPXIPOBOJHUKH, TEPMODJIEKTPUUYECKHE, MarHUTHbIE
MmaTepuaibl. Kaxaplil pazaen npeacTaBieH SKCepTaMy B JaHHON 001acTH.

[IporpaMmMa kaxaoro pasjena CTpOUTCS Ha OOIIMX MPUHIUIAX PACCMOTPEHUS B3aUMOCBS3U
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«CoCTaB-CTpyKTypa-CBOMCTBO» Ui pa3HbIX  THUIOB  HEOPraHWYECKMX  MaTEepUaJIOB.
[TocienoBaTenbHO  pacCMaTpUBAIOTCS  KPUTEPUU  BbIOOpa MaTepuanoB, OCOOCHHOCTH UX
KPUCTAUTMYECKOW M JNeQEeKTHOH CTPYKTYpbI, cooTBeTcTByromue P-T-x ¢azoBble muarpamMmbel U
(U3UKO-XMMHYECKHE YCIOBUS TOJYUYEHHUs] MaTepUalIoB ¢ 3aJaHHBIMU CBOMCTBaMH. 3HAUUTEIbHOE
BHUMAaHUE  YACIAETCS  PACCMOTPEHMIO  BIIMSHUSA ~ MHUKPOCTPYKTYpbl ~ MaTe€pHalioB  Ha
(byHKUMOHAIbHBIE CBOMCTBA. [lJi1 HaHOMaTepHaloB aHAIM3MPYETCS POJib pazMepHoro 3¢¢exra,
MPOIIECChl CAMOOPTaHN3aLUH U CTAOMIIN3alMU HAHOKPUCTAJUINYECKON CTPYKTYPHI.

4. Conep:xanue JMCHUILIAHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3aejam) ¢
YKa3aHHeM OTBeeHHOI0 HA HUX KOJIMYeCTBa aKaleMUYeCKUX HJIH ACTPOHOMHYECKHX
4acOoB U BU/JIOB YUeOHBIX 3aHATHI

4.1 CTpykTypa IMCIHILIHHBI
OOmast TpyJJOEMKOCTh TUCIMIUIMHBI 110 OYHOW (hopMe OOydYeHHs COCTaBIseT 2 3a4eTHBIC
eaUHUITBI (72 aKkaJIeMHUYECKUX Yaca).

TpynoeMKocTh yacoB
®opma paboTel 00yyarommxcs/Buaesl yueOHbIX 3aHATUI CemecTtp Beero
3
KonTakTHas ayautopHasi pabota o0ydaromuxcs ¢ 37 3
IIpenojaBaTeeM:
Jlexumnm (JI) 16 16
[Tpaktuueckue 3anarus (113) 16 16
JlaGopatopusbie pabotsl (JIP) - -
CamocTosiTeNbHas: padoTa 40 40
Kypcosoii mpoekT (KII), kypcoas pabota (KP)
Hoxman (JI)
Dcer (D)
Pedepar (P)
CaMOCTOSITeTbHOE M3YUYCHHUE DPa3/IeiiOB 40 40
Bu utoro KoHTpoOJIS 3auer 3auer
4.2 Cogepxxanue pa3iejioB IMCUUIINH
No HaumenoBanue paznena Popwmia
pasena oMbl Copnepxanue pazzaena TEKYILEro
KOHTPOJISI
TepmoanHamuueckue pacuetsl. [IpumMenenue
XUMHYECKON TePMOJIUHAMUKH B
HEOPraHWYEeCKOM CHHTe3€e. Bo3MOKHOCTh
OCYIIECTBIICHUS] CHHTE3a Ha OCHOBE Pacu€ToOB
Tema 1. TeopeTuieckne | repnonumaMuuecknx XapakTepHCTHK
1 OCHOBBI nporeccoB. Pacué€r temnepartyp mpoBeaeHUs T. PK. YO
' HEOPraHU4YECKOI 0 CHUHTE3a Ha OCHOBE TEPMOJUHAMUYECKHUX T
CUHTE34. BennuuH. Vcnonbp3oBaHue 3aKkoHa
JEHCTBYIOIMX MAacC B HEOPIraHUYECKOM
cuHTe3e. BnusHue TemmnepaTypsl Ha CKOPOCTh
XUMHUUYECKOHN peaklMy. DKCIIepUMEHTANIbHAS
TEXHHKA HEOPTaHMYECKOro CHHTE3a.
2. Tema 2. OcHOBHEBIE OCHOBHBIE METO/IbI pa3/IeNICHuUs, T, PK, YO




MCTOABI
HEOPTraHUYCCKOI0
CHHTC3a

KOHLIEHTPUPOBAHUS U OYUCTKA HEOPTAHUUECKUX
BEILECTB. XUMHUUYECKHE TPAHCIIOPTHBIEC PEAKLIUH.

Tema 3. Kunetuka

KuHeTnka XUMUYIECKUX PEAKIHid B Ta30BOi
dbaze.
CMelieHne XUMHYECKOTO PABHOBECHS

XMMHYECKHUX PEAKIUH B T, PK, YO
. CkopocTh U OpsI0K peakiuu. TemneparypHas T
rasoBoH gase. 3aBUCUMOCTbH CKOPOCTH peakluu. [ oMoreHHbie
Y TETEPOTCHHBIC PEaKIINU
Oco06eHHOCTH MTPEBPAIICHUI B TBEPABIX TEJax.
TBepaodaszHbie peakiuu, JUMATHPYEMBIC
Tema 4. Teepnodazusie | quddysueit. Teopus BarHepa-mMaiblpyia. T PK. VO
IIPOLIECCHL. Kunernyeckue moaenu TBepaoda3HbIX peakuil 7
C PA3JIMYHBIMU JUMUTUPYIOIIHUMH CTAAUSIMHU
Meroapl akTUBalMU TBEPABIX TEIL.
OcHoBHbIE TPOOJIEMBI ITPU CUHTE3E
TBepAo(a3HbIX MaTepuaaoB. MeToIbl CUHTE3a
MOJIMKPUCTAIUINYECKUX MaTEPHAIIOB.
Kepamuueckuit meton cunresa.. CoocaxaeHue
Tema 5. MeTtosl cuHTe3a | CONEBBIX cMmece. [Iuponus asposonei. T.PK. VO
TBepA0(ha3HbBIX Cyb6nuMarimoHnHas cymika (KpuoXuMuieckas T
MaTEepUAJIOB. TEXHOJIOTHSI ). 30JIb-T'€JIb-METO] .
Kpucrannuzanus coneBbIX TBEpIbIX PACTBOPOB.
CuHTE3 C UCTIOJIb30BAaHUEM TEIUIOBBIICTICHUS
BHYTPH PEAKILIMOHHOW 30HBI.
Tema 6. MeToas! MUKpPOCKONIMYECKHUE METO/IBI UCCIIEIOBAHUSL.
UCCIIEIOBAHUS TBEPIBIX | JIupaKkMOHHBIC METOIbI HCCIICIOBAHHS. T, PK, YO
TeN MeTto/1b1 OnpeIesie s AIIEMEHTHOTO COCTaBa.
Tema 7. Metonpt Meroil cHHTE3a OE3BOIHBIX HEOPTaHHYECKUX
cuHTEe3a 0€3BOIHBIX coenuHeHn. CUHTE3 B T. PK. YO
HEOPraHUYECKUX HEOPraHUYECKUX U T
COCTMHCHHM. OpraHUYECKUX PACTBOPUTEIAX.
Tema 8. Cuntes npocTeix | CrocoObI MOTy4YeHHsI OKCHIIOB, FAJIOTCHU/IOB,
BEIIIECTB, OKCUJIOB, TUIPUIOB METAIJIOB U HeMeTalIoB. CrocoOsl
raJIOT€HUIOB, THIPUIOB, | MOJYYCHUS THAPOKCUIOB, OCCKHCIOPOIHBIX U T, PK, YO
THAPOKCHUJIOB, KUCIIOT, KHUCJIOPOJICOIEPKAIINX KUCTIOT U X COJEH.
coJieit.
Tema 9. TTpenapatisHbIc [IpenapaTuBHBIE METO/IBI B XUMHH
METOb! B XM KOOPJIMHALIMOHHBIX COEANHEHUH.
[Tonyuenue ruapokco-, pogaHo-, T, PK, YO

KOOPAMHALMOHHBIX
COCIUHEHUN.

aIMI0KOMIUIEKCOB, aMMHUAKaToB U T.1. (110
3aJIaHUIO NIPETIOAABATENS).

OYHAS ®OPMA OBYYEHUA




4.3 Pa3zgesbl JMCHUILIHHBI M BU/BI 3aHATHH, H3y4aemble B 1 cemecTpe

KonnuectBO yacos

No KonrakTHas paGoTa 00y4arommuxcs
pas- HaumenoBanue pazienon AynuTtopHas
Acna Bcero abora CP
JI 113 JIP
1 [Teoperndeckue OCHOBBI HEOPTAHUYECKOTO 2 { { 4
CHHTE3A.
2 |OCHOBHBIE METOAbI HEOPTAHUYECKOTO CHHTE3A 8 1 1 4
3 [KuHeTHMKa XUMMYECKHX PEaKLUi B ra30BOM 8 2 2 6
4 [TBepaodasHble MPOIECCHI. 8 2 2 4
5 | Mertoasl cuHTE3a TBepA0(a3HBIX MAaTEPUAIIOB. 8 2 2 4
6 | MeToabl HcclieIOBaHUS TBEPABIX TENI 8 2 2 4
7 MeTtobl cuHTE3a OE3BOIHBIX HEOPTAaHHUECKUX g ) ) 4
COCIMHCHUH.
CuHTE3 MPOCTHIX BEIIECTB, OKCHUJIOB,
8  |[raJloreHu0B, TUAPHUJIOB, THIPOKCHUIOB, KUCIIOT, 8 2 2 6
COJICH.
9 [IpenapaTuBHBIE METO/IBI B XUMUH g ) ) 4
KOOPIMHAIIMOHHBIX COSTUHEHUH.
HTroro: 72 16 16 40
4.4 CamocrosiTesibHasA padoTa CTy/IeHTOB
Bup camocrositensHOM Ouenoun | Kon- Kon
HaunmeHoBaHME TEMBI N
BHEAyIUTOPHOU pabOTHI BO KOMIIETEH-
JTUCIUTIIMHBI WK pa3fena
obyuaromuxcs, B T. 4. KCP | cpeacTBo | yacos JAR%051
Tema 1. Teoperuueckue VYK-1.1
o VYK-1.3
OCHOBBI HEOPTAaHUYECKOTO TpopaboTka yueGHOit O 1
CHUHTE3A. JUTEPaTypPhl, JTEKIIHA. I, PK 4 '
IMoaroToBKa JI0KIaaa OIIK-4.1
a AOKIAAE. OITK-4.2
Tema 2. OcHoBHEIE YK-1.1
N VK-1.3
METO/Ibl HEOPTAaHUYIECKOTO TpopaboTka yueGHOit — A O 1
CUHTE3a JINTEPATYPHI, JIEKIIAI ’ ’
CPATYPRL JICKIL OITK-4.1
OIIK-4.2
Tema 3. Kunetnka VK-1.1
XUMUYECKUX PEaKIuil B [IpopaboTka yueOHOM YK-1.3
rasoBoii dase. JUTEPATYPBI, JTEKIIHMH. I, PK 6 OIIK-2.1
ITonroroBka moxiasa. OIIK-4.1
OI1K-4.2
Tema 4. TBepnodasusie | [IpopaboTka yueOHOM I, PK 4 YK-1.1
MPOLECCHI. JIUTEPaTypbl, JEKIUH. VK-1.3
IToaroroBka nokiana. OIIK-2.1
OIIK-4.1




OIIK-4.2

YK-1.1
Tema S. Mertoabl cuHTe3a TpopaGotka yueGHoi VK-1.3
TBepa0(a3HbIX e — YO, PK OIIK-2.1
MaTepHaIoB. ’ OIlIK-4.1
OIIK-4.2
Tema 6. MeToanbl YK-1.1
ucciaenoBanus TBepabix | [IpopaboTka yueGHOMI VK-1.3
TeJ JUTEPaATypPhl, JEKIUH. I, PK OIIK-2.1
IToaroroBka goxiazna. OIIK-4.1
OIlK-4.2
Tema 7. MeToanl YK-1.1
cuHTe3a 0€3BOIHBIX [TpopaboTka yueOHOMH YK-1.3
HEOPraHUYECKUX JIUTEPaTypPbl, JEKIUH. I, PK OIIK-2.1
COEMHEHHUI. . ITonroroBka moxiana. OIIK-4.1
OIIK-4.2
Tema 8. CuHTE3 MPOCTHIX YK-1.1
BEIIECTB, OKCUIOB, n 6 S10ii VK-1.3
raJOreHUI0B, TUAPUIIOB, HI/IIDTZI:;T(});;? }JIII:(uHH?‘/iH VO, PK OIIK-2.1
TUAPOKCUIIOB, KUCIIOT, ’ OIIK-4.1
coJiei. OIIK-4.2
Tema 9. [IpenapatuBHbie VK-1.1
METO/Ibl B XUMHH [IpopaboTka yueOHO VK-1.3
KOOPAMHALIMOHHBIX JIUTEPATYPBI, JTCKLIAMN. 1, PK OIIK-2.1
COEIUHEHUHN. IToaroroBka nokiana. OIIK-4.1
OIIK-4.2
Bcero yacoB B 1 cemectpe: 72
4.5 JlabopaTopHbie padoThl — HE IPEAYCMOTPEHBI YUSOHBIM TUIAHOM
4.6 IlpakTHyeckne 3aHATHA (CEMHHAPDI)
Ne Ne KomuuaectBo
HaumeHoBaHMe MPaKTHUECKOTO 3aHATHUS
/| pasuena 4acoB
L. L. Teopernyeckre OCHOBBI HEOPIaHMUECKOTO CUHTE3a. 1
2 2 OCHOBHBIE METOJIbI HEOPTAHUYECKOTO CHHTE3a 1
3 3 KuneTtrnka XuMUYECKUX peakiuii B ra30BoH (asze. 2
4. 4. TBeprodasHbie MPOLECCHI. 2
5 5 MeTtobl cuHTe3a TBEpA0(a3HBIX MAaTEPUAIOB. 2
6 6 MeTo/b1 uccieI0BaHus TBEPABIX TEJ 2
7 7 MeTtobl crHTE3a OE3BOIHBIX HEOPTAHUUYECKUX COSAMHEHUN 2
8. 8. CuHTe3 MPOCTHIX BEIIECTB, OKCUAOB, TaIOTEHUIOB, 2
TUJIPUJIOB, THIPOKCHJIOB, KUCIIOT, COJICH.
9. 9. [IpenapaTuBHBIC METOBI B XUMHUH KOOPIUHAITMOHHBIX )
COCTMHCHHI.
Bcero: 16

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IpelyCMOTPEH y4eOHBIM TTAHOM

KypcoBoii mpoekT (kypcoBasi paboTa) - He IPeayCMOTPEH




OYHO-3A0YHASA ®OPMA OBYYEHUSA

OO0mast TpyI0EMKOCTh JUCIMIUIMHBI M0 OYHOW (popMe OOyUEeHHsI COCTABISET 2 3a4eTHBIC

eaUHUIBI (72 aKaJIeMHUYECKUX Yaca).

TpynoeMKOCTh 4acoB
®dopma paboThl 0Oyvaronuxcs/Buibl yueOHbIX 3aHATHI CemecTtp

3 Bcero
KonTakTHas ayautopHas pabota o0yyaromuxcs ¢ 36 36
IpenojaBaTeseM:
Jlexru (JI) 18 18
[Tpaktuueckue 3anarus (I13) 18 18
Jlabopatopusie pabotsl (JIP) - -
CamocTosiTelbHas: padoTa 36 36
Kypcosoii npoekt (KII), kypcoas padota (KP)
Joxman ()
Ocead (D)
Pedepar (P)
CamMoCTOSITeIbHOE U3YUYEHHUE PA3ICIIOB 36 36
Bua utoro KoHTpoJis 3auer 3auer

4.3 Pasznesbl TUCHUNVIMHBI U BUABI 3aHﬂTHi7[, H3yvyaemMbic B 1 ceMecTpe

KommyuecTBO 9acos
No KonTakTHas padora o0y4arwmmxcs
pas- HaumenoBanue pasznenon AynuTopHas
Aena Bcero adora CP
JI 113 JIP

1 [Teopetnueckue OCHOBBI HEOPTaHUYECKOTO 8 5 5 4
CHHTE3A.

2 |OCHOBHBIE METOAbI HEOPTAHUYECKOTO CHHTE3a 8 2 2 4

3 [KMHeTMKa XMMMYECKHX PEaKLUi B ra30BOM 8 2 2 4

4  [TBepmoda3zHbie MPOIECCHI. 8 2 2 4

5 | Meroapl cuHTe3a TBEP10(ha3HBIX MATEPHAIIOB. 8 2 2 4

6 | MeToabl ucclieIOBaHUSI TBEPABIX TEN 8 2 2 4

7 Mertoapl cuHTe3a 0€3BOHBIX HEOPTAHUIECKUX 8 5 ) 4
COCTUHEHUH.
CuHTE3 IPOCTHIX BEIIECTB, OKCHJIOB, 8

8 [raJIoreHuA0B, TUAPUJIOB, TUAPOKCUIOB, KUCIIOT, 2 2 4
COJICH.

9 [IpenapaTuBHbIE METOJIBI B XUMHUH 8 5 ) 4
KOOPAMHAIIMOHHBIX COCTMHEHUH.

HToro: 72 18 18 36
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4.4 CamocTosiTesibHasi padoTa CTyICHTOB

Bun camocrosTenbHOM Onenoun | Koi- Kon
HanmeHoBaHMe TeMEBI N
BHEAyIUTOPHOUN pabOTHI oe BO KOMIICTCH-
JUCTHIUTHHDT HITH pasiena obyuaromuxcs, B T. 4. KCP | cpeacTtBo | yacos 1105051
Tema 1. Teoperuueckue YVK-1.1
ocHOBEI Heopranudeckoro | [Ipopaborka y4eOnon VYK-1.3
CHHTE3A. JUTEPATYPBI, JIEKIUH. I, PK 8 OIIK-2.1
ITonroroBka moxiana. OIIK-4.1
OIIK-4.2
Tema 2. OcHOBHbBIC YK-1.1
METO/IbI HEOPTAHHYECKOTO . VK-1.3
cmesa e | Yo.R<| 8| omeal
’ OIIK-4.1
OIIK-4.2
Tema 3. Kunernka VK-1.1
XMMHYECKUX PEaKui B [Ipopabotka yueOHOi YK-1.3
rasoBoif dase. JIUTEPATYPBI, JTEKIIAN. I, PK 8 OIIK-2.1
IToaroroBka goxiazna. OIIK-4.1
OIIK-4.2
Tema 4. TBepnoda3zubie VK-1.1
MIPOIIECCHI. [IpopaboTka yueOHOMH YK-1.3
JIUTEPATYPBI, JTCKLIAMN. 1, PK 8 OIIK-2.1
ITonroroBka moxiasa. OIIK-4.1
OIIK-4.2
VK-1.1
Tema 5. Meropl cuHTE3a IpopaGorxa yueGHoi VYK-1.3
TBepA0(ha3HBIX i — YO, PK 8 OIIK-2.1
MaTepHaJIOB. ’ OIIK-4.1
OIIK-4.2
Tema 6. Metonpl VK-1.1
uccienoBanus TBepasix | [IpopaboTka yueOHOI VK-1.3
TEN JIUTEPATYPBL, JTCKIIAMN. /1, PK 8 OIIK-2.1
IToaroroBka moxiana. OIIK-4.1
OIlK-4.2
Tema 7. MeToanl VK-1.1
cuHTe3a 0€3BOJIHBIX [IpopaboTka yueOHOMH VK-1.3
HEOPraHMYECKHX JUTEPATypPhbl, JTEKIUH. J, PK 8 OIIK-2.1
COCIUHECHUI. . IloaroroBka mokiasna. OIIK-4.1
OIIK-4.2
Tema 8. CuHTE3 NPOCThIX VK-1.1
BeLLlecTB, OKCMAOB, n 6 St VK-1.3
ranoreHuaoB, rmapuaos, POpaboTKa yHCOHOU VO, PK 8 OIIK-2.1
rMAPOKCMAO0B, KACHOT, JIATCPATYPBL, JICKIIIH OIIK-4.1
conewu. OIIK-4.2
Tema 9. [NpenapatmeHble | [IpopaboTka yueOHOM I, PK 8 YK-1.1
MeToAbl B XMMWUHK JUTEPATYPBI, JTEKIIHMH. YK-1.3
KOOPAUHALMOHHbIX ITonroroBka moxiasa. OIIK-2.1
COEANHEHUMN. OIIK-4.1
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| | | |  OIK-4.2

Bcero yacoB B 1 cemecTpe: 72

4.5 JIaGopaTopHble padoThI — HE IPEyCMOTPEHBI YUEOHBIM IJIAHOM

4.6 llpakTHyeckne 3aHATHA (CEMHHAPDI)

Ne No KonunuectBo
HaumeHoBaHMe MPaKTHUECKOTO 3aHATHUS
n/n | pasgena 9acoB
1. 1. Teopernueckre OCHOBBI HEOPIrAaHUYECKOI'O CUHTE3A. 2
2 2 OCHOBHBIEC METO/IbI HEOPTAHUIECKOTO CHHTE3a 2
3 3 KuneTnka XMMHYECKHX peakiuii B ra30Boi (ase. 2
4. 4. TBepaoda3zHbie TPOIIEeCCHI. 2
5 5 Metopl cuHTe3a TBEpA0(Pa3HBIX MaTEpUAIOB. 2
6 6 MeToap! Hccie0BaHus TBEPABIX Tell 2
7 7 MeTto/p1 cuHTe3a O€3BOIHBIX HEOPTAHUYECKUX COESAMHEHUN 2
g g CuHTEe3 NPOCTHIX BEILIECTB, OKCHUIIOB, TAJTOI€HHUIOB, 2
THJIPUIOB, THIPOKCHJIOB, KHCIIOT, COJICH.
9. 9. [TpenapaTUBHBIE METOJIBI B XMMUHU KOOPIUHALMOHHBIX )
COEJTMHEHHIH.
Bcero: 16

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPeIlyCMOTPEH YUEOHBIM IIJIAHOM

5. IlepedyeHb y4eOHO-MeTOAUYECKOr0 oO0ecnedeHHMs [JIsi CAMOCTOSITeIbHONH PadoThI
00y4arouuXxcs Mo JUCHUILIHHE (MOTYJII0)

1.I'nnesuuy M.U., ITokposckuii 1.1. Xumus tBepaoro tena. Munck, 1985.

2.Ilyn. Y, Oysuc ®@. Hanorexnonoruu. M.: Texnocdepa, 2004.

3.JlxxoHcoH [I. TepmMoamHaMHuuecKue acieKThl HeopraHudeckoi xumuu. M.: Mup, 1985.

4.Bect A. Xumus tBepaoro tena. T. 1,2. M.: Mup, 1988.

5.@uctyns B.U. ®uzuka u xumus tBepaoro tena. T.1,2. M.: Meramnyprus, 1995.
6.Knaccudukanus XUMHYECKAX peaKIMid 1 HEKOTOPhIE X OCHOBHBIC TUIIBI: Y4eOHOE mocodue. /
N K. I'apkymnn u gp. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.

7. PykoBoICTBO 110 HEOpraHudeckoMy cuHTe3y / mox pen. I'. bpayapa, nep. ¢ Hem. M. 1985-86. T.
1-6

6.3. Ileproguyeckue U3TaHUs

Bectauk MI'Y - JIuniensuonnsiit gorosop Ne 157 —IT ot 01.08.2018

Hayxa u texnuka B Poccun JInnensnonnsiii jorosop Ne 157 —IT ot 01.08.2018

6. DoHI OLEHOYHBIX CPeACTB /Ui TMPOBEdEeHHUs] ATTeCTAIlUM OO0y4yalwluxcsi Mo
AUCHHUILIMHE (MOYJII0)
[IpegycMoTpeHsb! creayroniie BUabl KOHTPOJISA KaueCTBa OCBOCHUSI KOHKPETHOM TUCIUILTAHBIL:
- TeKYIINA KOHTPOJIb YCIEBAEMOCTH
- MPOMEXYTOYHAs aTTECTAIUsT 00YJArOITUXCSI TIO TUCITUTIIINHE
@DOHJ OIIEHOYHBIX CPEACTB JJIsi MPOBEACHUA MPOMEKYTOUHOW aTTecTallid O0Yy4arouIuxcs
0 TUCIUTUTNHE 0)OPMIICH B IPUIIOKEHUU K pabouelt mporpaMme TUCITUTUTHHEIL.

Tunosble KOHTPOJIbHBIC 3a1aHUA WJIN HHbBIC MaTE€pHuaJbl, H606X0)]I/IMI)IC AJIs OHCHKHU 3]—[31—[1/]17[,
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YMEHH, HABBIKOB M (MJIH) ONBITA 1eATEJbHOCTH B IIPoIecce TEKYIero KOHTPOJIst

1.BriusiHue pa3nuyHbIX GaKTOPOB HA XUMHUUECKOE pPaBHOBECHE.

2.BinsiHne TemMnepaTypbl Ha CKOPOCTb XUMUYECKON PEAKIUH.

3.OKkcriepuMeHTanbHasl TEXHUKAa HEOPTaHUYECKOrO0 CHHTE3a.

4. Kpucrammsauusd. [IpoBenenue kpucramin3annm.

5. Bosronka.

6.Xpomarorpaduyeckuii U SKCTPAKIIMOHHBINA METO/IbI OUUCTKH U

paszeneHus HEOPraHNYECKUX BEIECTB.

7.Peaxiu B ra3oBoif paze. OcoOeHHOCTH NMPOBEICHUS PEaKLii B ra30BoM (ase.

8. TBepnodazHbie METOIBI CHHTE3A.

9.MeTannorepMrU4ecKre METO/IbI CHHTE3a METAJNIOB M HEMETAJLIOB.

10.MeTonpl cuHTe3a 0€3BOIHBIX HEOPTAHMUECKUX COSTMHEHUHN

11.06e3B0KMBaHIE KPUCTAIIIOTHIPATOB.

12.ITpoBeneHNE CUHTE30B HEOPraHNYECKHUX IIPENAapaToB B OPraHUYECKUX PACTBOPUTEIISX.

13.ITonyuenue IIPOCTBIX BEILECTB, OKCHUJIOB, raJIOr€HUOB, THJIPUJIOB,
TUIPOKCUIOB,KUCIIOT, COJICH.

14. CnocoObl MONy4eHUs] OKCHIOB, TJIOT€HHIOB, THUAPUAOB METAJUIOB U HEMETaJUIOB.
15.Cr1oco065I oTy4YeHust THAPOKCUIOB, OECKUCIOPOIHBIX M KUCIOPOICOAEPIKAIINX

KHCJIOT U X COJIEH.

16.0cobeHHOCTH NpenapaTuBHBIX METOI0B B XMMHUU KOOPMHAIIMOHHBIX COEIMHEHHH.

17.JIBOMiHBIE COJIN M KOMIUIEKCHBIE COEAMHEHNS.

18.KOHCTaHTBI YCTOMYMBOCTH KOMIUIEKCHBIX COCUHEHUM.

19.ITonyuenune rugpokco-, UaHo-, AUJOKOMIIJIEKCOB, aMMHAKaTOB

Bonpocs! K KOLITOKBUYMY

1 .BnusiHue pa3nuuHbIX (PaKTOpOB HA XMMUYECKOE paBHOBECHE.
2.BnausHue TemnepaTtypsl HA CKOPOCTh XMMUYECKON pEeaKIUu.
3.OKkcrnepuMeHTalIbHAsl TEXHUKA HEOPTaHUYECKOI0 CUHTE3A.

4 Kpuctaiumuzanus. [IpoBegenne KkpucTauin3aimu.

5. Bosronka.

6.XpomaTtorpaduuecKuii ¥ SKCTPAKITUOHHBIA METObI OUHCTKU U
pa3lereHusl HEOPraHUYECKUX BELIECTB.

Oo6pazern 6miiera Ha SK3aMeH

MUWHUCTEPCTBO HAYKU 1 BbICIIEI'O OBPA30OBAHMA
POCCHICKOM ®EJEPALIUN
®I'bOY BO «YeueHckuil rocygapcTBeHHBIN yHUBEpCUTET UM. A.A. Kaasiposay»

buonoro-xumuyeckuit pakyynbTer
Kadenpa «Xumus»
04.03.01 «Xumus»

VYyebHasa qucuuIuinHa « XuMus (QyHKIIMOHATBHBIX HEOPTaHUYECKUX MaTepUaJIOB)
YTBepxaeH Ha 3aceqanuu kadeapsl ot 3 ceHtsiops 2023 r., mporokon Nel

SK3AMEHALIMOHHBIN BUJIET Nel

1. BnausiHHMe pa3znuuHbIX (AKTOPOB HA XUMUYECKOE PaBHOBECHE.
2. OxcuaHble MaTepuabl 17 TOIUIMBHBIX 2JIEMEHTOB.
3. Metonpl cuHTe3a 0€3BOIHBIX HEOPTAHUUECKUX COSTMHEHUHN
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Jtanbl (POPMHUPOBAHUS M OLIEHMBAHUS KOMIIETEHIUH

Ne
n/n

KouTposmmpyemsle pa3aensl (TeMbl)
AUCHHUILIMHBI

Koa komnerenunu
(ns1m ee yacTm)

HaumenoBanue
OIIECHOYHOTI'0
cpeacTBa

TeopeTnueckue OCHOBBI
HEOPraHMYECKOTO CUHTE3A.

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

OcHOBHBIC MCTObl HCOPTaHUYCCKOI'O
CHHTEC3a

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

KuneTnka XuMHU4eCKHUX peakuui B
ra3oBoi ¢ase.

YK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIlK-4.1
OIIK-4.2

JIP, VO, PK

TBepnodazHblie Mpouecchl.

YK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

MeTtobl cuHTE3a TBEPIOPa3HBIX
MaTepHaIoB.

YK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

Mertoapl uccaeI0BaHMs TBEPABIX TEI

YK-1.1
VK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

Mertonas! cuaTe3a 0€3BOIHBIX
HEOPraHMYECKUX COCAMHEHUH.

YK-1.1
VK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

CwuHTes NpPOCTbIX BeEWwecTB, OKCMAOB,
ranoreHnaos, ruapuAaos,
rMApoKCcHnAoB, KUCIIOT, COnewn.

YK-1.1
YK-1.3
OIIK-2.1

JIP, YO, PK
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OIIK-2.2
OIIK-4.1
OIIK-4.2
[MpenapatBHbLIE METOALI B XUMWUK VK-1.1

KOOPAMHALMOHHbBIX COeAIMHEHWHN. YK-1.3

OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

IMlxana u KPUTECPUHU OLICHUBAHUA IIUCbMEHHBIX U TBOPYECKHUX paﬁoT

baJuibl Kpurepun

I'myGokoe u mpoyHOE  yCBOEHHME IporpaMMHOro Marepuana. llomHsle,
[ocJeIoBaTeNbHbIE, TIPAMOTHbIE W  JIOTUYECKH  M3JIaraéMbleé OTBETHl  IPU
5 BUJOM3MEHEHUN 3aiaHus. CBOOOAHO CIHpPAaBISETCS C IOCTaBICHHBIMU 3a/layaMHu,
MOXeT  OOOCHOBAaTh  MPHUHSATHIE  PELIEHHUs,  JIEMOHCTPUPYET  BIJaJIEHUE
Pa3sHOCTOPOHHMMHU HaBBIKAMU M IIPHEMAMH BBIIIOJIHEHUS IPAKTUYECKUX padoT.
3HaHWe NPOrpaMMHOIO MaTepuaja, T'PaMOTHOE H3JI0KEHUE, 0e3 CyIIEeCTBEHHBIX
4 HETOYHOCTEN B OTBETE Ha BOINPOC, IPAaBWIIBHOE NPUMEHEHUE TEOPETUUECKUX 3HAHUH,
BJIa/ICHUE HEOOXOAMMBIMU HaBbIKAMH MPHU BBINMOJIHEHUN MPAKTHUECKUX 3aJau.
JleMOHCTpUpYET YCBOEHHME OCHOBHOIO MaTepuaja, IpU OTBETE JOIYCKAIOTCS
3 HETOYHOCTH, IIPU OTBETE HEJOCTATOYHO IpaBHIbHBIE (HOPMYIHPOBKH, HAPYLICHUE
[IOCJIEOBATENBHOCTH B M3JI0)KEHWU NPOrpaMMHOrO MaTepuasia, 3aTpyJHEHHUs B
BBINOJIHEHUH TPAKTUYECKUX 3a/1aHUil.

7.1 Cnaboe 3HaHHME TPOTPAMMHOIO MaTepuayia, MPU OTBETE BO3ZHUKAIOT OIIUOKH,
3aTPyAHECHHS TIPH BBIMIOJTHEHUU TPAKTUICCKUX PaOOT.
0 He OBLI10 DOMBITKA BBIMIOIHUATEL 3aaHUE.

IMlxana u KPUTECPUHU OLICHUBAHUA TECTOBBIX 3aJaHui

Ouenka Kpurepun
«OTINIHOY 3amanmne BeIoJHEHO Ha 91 - 100%
«XOpoIIO» 3aganue BeITonHeHO Ha 81 - 90%

«Y 1OBJIETBOPUTEILHOY 3amanue BoinoaHeHo Ha 51 - 80%
«HeynosnerBopurenbHo | 3aganue BoInoiaHeHO HA 10 - 50%
»

7. OcodeHHOCTH peaimzanuu JUCHUIIVIMHBI JJd HHBAJHI0B M JIMIl € OrPAaHMYICHHBIMM
BO3MOKHOCTHIMH 310POBbSA

IIpu oOydeHuwn U1 C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS YUHUTBIBAIOTCS HX
VHIMBUAYAIbHBIE ICUX0(u3ndeckne ocodeHHocTr. O0yUueHne HHBAINIOB OCYIIECTBISIETCS TAKKe
B COOTBETCTBUH C MHIAMBUAYAIBHOW IPOrpaMMoil peaOunuTanuy HHBaIUMAA (IpU HAJTMYUH).

Mna nuy ¢ mapywenuem ciyxa BO3MOXKHO MpEROCTaBiIeHHE ydeOHON HH(pOpMaLuHM B
BU3yaJIbHOU (popMe (KpaTKHUif KOHCHEKT JIEKIU; TeKCThl 3aJaHui, Hale4aTaHHbIC yBEITUUYEHHBIM
mpupTOM), HA ayIAUTOPHBIX 3aHATHAX JIOMYCKAeTCs MPHUCYTCTBHE AaCCHUCTEHTAa, a TakKKe
CYpIIONIEPEBOAUMKOB U  TU(DIOCYpAONEpeBOTUMKOB. Tekymuil  KOHTPOJIb  YCIEBAEMOCTH
OCYIIECTBIISIETCS B TNHCHBMEHHON (opme: 0OydarommMiAics NMHCHPMEHHO OTBEYAeT Ha BOIPOCHI,
NUCbMEHHO BBINOJHAET TNpakTHueckue 3amanusd. Jloxman (pedepar) Takke MOXET OBITh
IIpeJICTaBJIeH B MUCbMEHHOU (hopMe, IpU ITOM TPeOOBAHUS K COIEPIKAHUIO OCTAIOTCSI TEMU K€, a
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TpeOOBaHUS K KayeCTBY HM3JIOKEHUsI MaTepuana (MOHATHOCTh, KAUeCTBO PEYH, B3aMMOJICHCTBHE C
ayIuTOpuel M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHMS, NpPEIbIBISEMbIE K
NUCbMEHHBIM paboTaM (KauecTBO O(OpMIICHMS TEKCTa M CHUCKa JIMTEpaTypbl, TPaMOTHOCTb,
HaJIMYUEe WJUIIOCTPAI[MOHHBIX MaTepuasioB M T.1A.). IlpomexyrouHas arrectanust JUisl JUI C
HapyIICHUSMU CJIyXa IPOBOAUTCS B MUCbMEHHOW (hopMe, MpU ATOM HCIOJIB3YIOTCS OO0IIue
KpuTepun olleHuBaHus. [Ipu HeoOXOoAMMOCTH BpeMs MOATOTOBKM K OTBETY MOXET ObITh
YBEJINYEHO.

Jna nuy ¢ napywenuem 3penus NOMyCKaeTcs ayJualbHOE MpelocTaBlieHne nHpopmaluu, a
TaKXe MCIOJIb30BAHUE HA ayJAMTOPHBIX 3aHATUSAX 3BYKO3AMUCBHIBAIOLINX YCTPOUCTB (IMKTO()OHOB
u T.4.). JlomyckaeTcsi HpUCYTCTBHE Ha 3aHATUSX AaCCHCTEHTa (ITOMOIIHMKA), OKAa3bIBAIOILErO
o0yJaromuMcsi HEoOXOIUMYI0 TEXHHYECKYI0 TOMOIIb. TeKyImMid KOHTpPOJIb YCIIEBAEMOCTH
ocymiecTBisieTcss B ycTHOU (Gopme. [Ipu mpoBeneHnH MPOMEKYTOUYHOM aTTECTAI[MU JJIsl JIMI] C
HapylIeHHEeM 3pEHUs TECTHMPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE coleceloBaHUE I10
BOIIpOCaM.

Hns auy ¢ 02paHuteHHbIMU 803MOACHOCMAMU 300P0BbA, UMEIOWUX HAPYUEHUS ONOPHO-
O0guzamenvbHo20 annapama, Ha ayJUTOPHBIX 3aHATHIX, a TaKKe MpHU IMPOBEJIECHUU MPOLEIyp
TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOU aTTeCTAIlMM MOTYT OBITh MPEIOCTaBIICHBI
HeoOX0UMble TEXHUUYECKUE CpeICTBa (IepCOHANIbHBIN KOMIbIOTEP, HOYTOYK UJIH APYTOM rajpker);
JIONYCKAaeTCsl  NPUCYTCTBHE  aCCUCTEHTa  (ACCHCTEHTOB), OKAa3bIBAIOIIETO  OOydYaroUIMMCs
HEOOXOUMYI0 TEXHMUYECKYIO0 TMOMOIIb (3aHATh pabdoyee MECTO, MEpeaBUTaThCs IO ayAUTOPUH,
MPOYUTATh 33JJaHue, OYOPMUTH OTBET, OOIATHCS C IPENOoJaBaTEIeM).

8. IlepeyeHb OCHOBHOW M JONOJHHUTEIbHON y4eOHOM JUTepaTyphbl, HCOOXOAUMOM 1JIs1
OCBOEHMSI TUCUMIIIMHBI (MOXYJIS)
8.1 OcHoBHas uTEpaTypa
1. A.Becr. Xumus tBepaoro Tena. M.: Mup, 1988. T. 1,2.
2. A.B.Kunotsko, U.A.Ilpecuskos, FO.J[. TpeTbskoB. XuMus TBEpI0Oro Tena. M.
N3paTensckuit neHTp «Akagemusi», 2006.

3. Tpersskos F0./1., Jlemuc X. XuMmust 1 TEXHOJIOTHS TBEPAO(A3HBIX MaTepranos. M.: MI'Y,
1985.

4. ®ductyns B.W. ®usuka u xuMus TBepAoro tena, M.: Meramuryprus, 1995.
T. 1,2.

5. Topenuk C.C., lamesckuii M.Sl. MaTepuranoBeieHue MOIYIIPOBOIHUKOB M TUIIEKTPUKOB.
M.: Metamutyprus, 1988.

6. ®ucryns B.U. Hosele matepuainsl. CocrosHue, mpobiembl, nepenektusbl. M.: MUCHUC,
1995.

7. U.H.P.Pao, [Ix.Iononakpummuad. HoBble HampaBieHHs B XMMHUHM TBEPAOrO Tea.
Hosocubupck: Hayxka, 1990.

8.2 /lonmosiHuTEILHAS JIUTEPATypa

1. JI. Ban ®@nek. TeopeTndeckoe U NpUKIaAHOE MaTepuagoBeaeHue. M.:
Atommzpaar, 1975.

2. Tpetbskos 10.J1. TBepaodaszubie peakiuu. M.: Xumus, 1978.

3. x.b.I'ynenad. Marnetusm u xumuueckas cBsizb, M.: Mertamnyprus, 1968.

4. Xwumus HOBbIX MaTepuanoB. Temarnueckuid Beimyck. XKypuan BXO um.
JI.N.Menneneena, T. 36, N6, 1991

5. K.Okamzaku. [Tocobue mo anekTpoTexHu4ecKkuM Marepuaiam. M.: Dueprus, 1979.

6. VYkwe E.A., bykyn H.W. TBepaeie anextponutel. M.: Hayka, 1977.

7. Jleeun B.E., TpetbsikoB 10./1., JleTtok JI.M. ®u3nko-XMMHUYECKIE OCHOBBI MOJYYEHUS,
CBOWCTB ¥ npuMeHeHus pepputoB. M.: Meramnyprus, 1979.
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8. TexHomoruss TPOU3BOACTBA  MaTepUANOB  MarHuTodlekTpoHuku. Ilom  pen.
JL.M.JIetroka. M.: Metamutyprus, 1994.

9. UYepnos A.A., I'meapruszos E.N., bargacapos X.C., Ky3nenos B.A., [lembsnen JI.H.,
Jlo6aueB A.H. CoBpemennas kpuctamtorpadus. T.3.

Oo6pazoBanue kpuctauioB. M.: Hayka, 1980.

10. IIBeiikun I'.I1., I'ybanoB B.A., ®otueB A.A., bazye ['.B., EBgokumor A.A.
DJEeKTpOHHAs CTPYKTypa M (DPU3MKO-XMMHUYECKHE CBOMCTBA BBICOKOTEMIIEPATYPHBIX
cBepxnpoBogHUKOB. M.: Hayka, 1990.

11.  A.VYamnc. CtpykrypHas Heopranudeckas xumus, M.: Mup, 1987. T.1, rn.4-6.

9. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOH CeTH
“UHTepHeT” (1as1€e - ceTb "UHTEepHET”), HEOOXOAMMBIX /1JIsl OCBOEHHS TMCUMILIUHBI

3BC IPRbooks

Cuctema 'APAHT: 351eKTpOHHBIN NEPUOANYECKUN CIIPABOYHUK [ DJIEKTPOHHBIN pecypc].
Koncynbrant [lntoc: cipaBoydHO - MOKMCKOBasi cuctema [ DIeKTPOHHbBIN pecypc]. —

OOO Hayunas snextponHast ounbauoreka. IHTerpupoBaHHBIN HAaydHbBINH HH(OPMAITMOHHBIN
NOpTajl B POCCHICKON 30He ceTn VIHTepHET, BKIIOYAIOMIMN 0a3bl JaHHBIX HAyYHBIX
U3JIaHUI ¥ CepBUCHI 17151 THPOPMAITMOHHOTO 00ecreueHns HayKU U BBICIIEro 00pa3oBaHusl.
http://elibrary.ru/

5. Hudopmammonnas cucrema «EawmHOe OKHO mocTyna K 0Opa3oBaTelbHBIM pecypcamy»
(http://window.edu.ru/).

b

9.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enwnas anextpoHHas oOpa3oBaTenbHas cuctema U-complex
AmnTHUIIIAruaT
Omneparmonnas cuctema Windows
Kommnbrorepnas nporpamma aist xumukoB AcidBaselab
Kommprorepnas nporpamma s xumukoB Chemlab

SRS

10. MeToanueckue ykazaHus JJisl 00y4AIOIIMUXCS M0 OCBOCHHUIO M CIIUIJIMHBI

Teopernueckue 3HaHUS, TOTYUYCHHBIC U3 Kypca JIEKIUH, 3aKPETUIIOTCS Ha MPAKTUYECKUX
3aHATUAX. [IpakTudeckune 3aHATHS MPOBOASTCS B CHENMAIbHO 000OpPYAOBAaHHBIX JTAOOPATOPHSIX
(3-18, 3-30 «JlabopaTopus TEPMHUYECKOTO aHAIM3a», C MPUMEHEHHEM HEOOXOJHMMBIX CPEICTB
0o0yueHust (J1abopaTopHoro oOOpyIOBaHHWs, OOpas3loB, HOPMATHUBHBIX W TEXHUYECKHUX
JIOKYMEHTOB U T.I1.).

[Ipy BBHIMOTHEHUM NPAKTUYECKUX pPAOOT MPOBOAATCA: MOATOTOBKA OOOPYIOBaHHUS U
npubOpoB K paboTe, M3y4YeHHWE METOAMKH pPaOOTHI, BOCIPOU3BEACHHWE H3yYaeMOro SBIICHHS,
U3MEPEHUE BEJIMYMH, OIpEesieHHEe COOTBETCTBYIOIIMX XapaKTePUCTUK M  IOKa3aTesei,
o0paboTKka MJaHHBIX W HMX aHanu3, 0000IIeHue pe3ynbTaToB. B Xxome mpoBeneHus padoT
UCIONB3YIOTCS IJIaH paboTbl W TaOmuibl [ 3amucedl HaOmwoneHuil. Ilpu BbIMONHEHUU
nabopaTopHOi PabOTHI CTYNEHT BeleT paboune 3amucH pe3yIbTaTOB M3MEPEHUN (UCTIBITAHMI),
oopMIISIET pacdeThl, aHAM3UPYET MOTYUCHHBIE JaHHBIE MTyTeM YCTAaHOBIICHUS WX COOTBETCTBHS
HOpMaM W/WJIM CpPaBHEHHUS C HM3BECTHBIMU B JUTEpaType AAHHBIMU W/HWIKM JaHHBIMU APYTUX
cTyneHToB. OKOHYaTedabHbIE pPe3yabTaThl odopmisaorcs B (opme 3akimoueHus. B yueOHO-
METOAMYECKOM IOCOOMH M0 JIA0OPaTOPHOMY MPAKTUKYMy YKa3bIBA€TCS TEPEYEHb CPENCTB
o0ydeHus1, GOpMyIHPYETCs 1eNb MPOBEICHUS U COJIEpIKAHUE KX I0i TabopaTopHoit padoTsl. 1o
pe3ynbTaTam, MOJIYyYeHHBIM MIPH BBIOJIHEHUH JTa00PAaTOPHBIX PadOT, 0OPMIISIOT J1aGOpaTOPHBIN
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/

otuer. OTyeT OLCHUBACTCA TI0 COACPIKAHUIO TeOpeTquCKOﬁ HH(bOpMaLIHI/I, MPpaBHUIIBHOCTU
O6pa6OTKI/I IMMOJYYCHHBIX OKCIICPUMCHTAJIbHBIX JJaHHBIX U BEPHOCTH UX UHTCPIIPCTAIUN.

MeToanueckue ykazaHus 1o opopmMJIeHHIO 0TYETA 10 MPAKTHYECKMM padoTaM.

Odopmitenre oT4eTa BHINOIHICTCS B ieyaTHOU opme. B oTyere 10mKHBI OBITH
NPUBENICHBI: LIEJIb paOOThI; KPATKOE N3JI0KEHHE TEOPETUIECKUX OCHOB, METO/IMKA MIPOBEICHUS
paboThl; 00paboTKa U 00CYKICHHE MOIYYEHHBIX PE3YJIbTaTOB, BHIBOJIBI.

Habop Tekcra nomkeH ObITH ClieNaH B TEKCTOBOM pefakTope Microsoft Word st
Windows mto00ii Bepcuu.

[Ipu Habope TeKCTa ClieAyeT BBIACPKUBATH CIEIyIONIHe 00s3aTeIbHbIEe TPEOOBAHHMS:

1. Ortcrynsl cneBa — 30 mm u ciipaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. Ipudt ocHoBHOTO TekcTa - Times New Roman; pazmep 14 myHKTOB

(kerunp), 1,5 unrepna.

3. AO03amHbpIi OTCTYII paBEH 5 MEYaTHBIM 3HAKAM.

4. Hywmepanus cTpaHul] — BHU3Y.

5. 3arojoBKH, MOJ3arojOBKH, PUCYHKH, TaOIHIbI, (GOPMYIBI OTIACNISIOTCS OT OCHOBHOTO TEKCTa
MEXCTPOUHBIM PACCTOSIHUEM.

11. Ilepeyenr HHGPOPMANUOHHBIX TEXHOJOTUH, HMCHOJb3yeMbIX MNPH OCYHIECTBJIECHHUU
o0pa3oBaTe/IbHOIO IMpoLecca MO0 JAUCHUIVIMHE (MOAYJ0), BKJIWYas INepeyYyeHb
NMPOrpaMMHOI0 o0ecrneyeHUuss M HMH(OPMANMOHHBIX CIPABOYHBIX CHCTeM (MpH
HEO00X0IMMOCTH).

Enunas snextponHast oopazoBatenbHas cuctema U-complex

AHTHIUIATHAT

Buneo-neknnn

DNEeKTpOHHBIE YUEOHUKHU

DNeKTpOHHBIE MTPE3EHTALNN

KommnberorepHoe tectupoBanue

12 .MaTepuajbHO-TeXHUYeCKas 6a3a, He0OXoAUMAs VISl OCYIIeCTBJIeHUs 00pa30BaTEeIbHOIO
npouecca no JMCuuIIinge (MOAyJ0).

JIeKIMOHHBIE 3aHATHSI POBOJISATCS B ayIUTOpHH 3-20 JIEKIIMOHHOTO Kopmyca (KopIyc
Kammyca) YeueHCKoro rocy1apcTBeHHOTO yHUBepcuTeTa M. A.A.KaasipoBa, OCHAIIEHHON TakKe
Y MIPE3EHTAlUOHHON TEXHUKOM.

[IpakTrueckre pabOTHI MMPOBOIATCSA B YUEOHBIX Jtabopartopusix kadenpsr xumuu (3-18,
3-30), KOTOpble OCHAIEHbl BBITSHKHBIMU IIKaaMu ¥ OCHOBHBIM J1TaOOPATOPHBIM
000pyI0BaHUEM:

0J151 836eUUBAHUSL — BECHI TEXHOXUMHYECKUE U aHATUTUYECKHE;

01 ¢unbmposanus — BOPOHKU CTEKISIHHBIE, (GapdopoBbie, koaObl byH3eHa, HacOCHI
KaMoBckoro, BakyyMHbIE HaCOCHI;

Ol 8bICYWUBAHUSL U NPOKANUBAHUSA Geujecmg — ODKCUKaTophl, dyamku Ilerpw,

dapdopoBbIe YaITKU, TUTIIH, CIUPTOBKH, CYIIWIbHBIE IKa(bl, MyenbHbIC UM,
0Nl NpUcOMOGIeHUsi pacmeopos — CTaKaHbl, MEPHbIE KOJObI, MEpPHBIC MHJIUHIPHI,
MUIIETKU, HA0OPbI APEOMETPOB;

0151 NpoGedeHuUsi pa3IUYHbIX ONbIMOE NO NOJNYUEHUIO Beuecms U 6BblAGIeHUI0 UX
XUMUYECKUX CBOUCME — CTEKIITHHBIC TPOOUPKH, CTaKaHbl, KOJOBI U PETOPTHI; KOJIOKI Bropia;

BOPOHKH KarleJbHble, CKISTHKU [Ipekcensi, TUIIEHKO U Ipyryue MPOMbBIBHBIE CKIISIHKU;

dapdopoBble dYalllKM, CTaKaHbl, TUTJH, CTYNKH C TecTHMKamu; anmapatel Kurmma,
ra3oMeTpbl, 030HATOPHI, KAIOPUMETPHI, TEPMOMETPHI, KOJIOOHArpEeBaTEH;

BOJISTHBIE, MACIISIHBIE U TIECUaHbIe OaHMU;
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XONOMMIbHUKY JIMOuXa, BO3AYIIHBIE XOMOAMIBHUKH, KPUCTAILTU3AaTOPhI; TPUOOPHI st
HAOJIOACHUST  DJIEKTPONPOBOAHOCTH, IS DJEKTPOJU3a; TalIbBAHUYECKHE DIIEMEHTHI,
BOJIBTMETPBI, TEPMOITAPHI, Ta00paTOPHBIC aBTOTPAHC(HOPMATOPHI,

nepeMenInBaroliee yCTpoicTBo, IeHTpudyra, KOJIOOHArpeBaTey;

CTOJIBI JTAOOpaTOPHBIEC U IPUCTEHHBIC C TIOJIBEJCHHBIMU - BOJOW U TIepeMeHHBIM TokoM 220 B;
XUMHYECKHE MIKa]bI 17151 XpaHEHHS: PEaKTUBOB; TOCY/Ibl; IPUOOPOB; XaJIaToOB, BEPXHEH 01€XkK/IbI,
BBITSDKHBIE IKadbl, HA00P apeoMeTpoB, KasiopumeTp, pH-meTp, criekrpodoTomeTp,
(hoTOKOIOpUMETP, TAOOPATOPHBIN MUKPOCKOTI.
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MHHUCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
denepanbHOE rocy1apCcTBEHHOE OI0/PKETHOE 00pazoBaTeIbHOE
yUpekJIeHUE BBICIIET0 00pa30BaHUS
«YEYEHCKHMU T'OCYJAPCTBEHHbBII YHUBEPCUTET
VUMEHU AXMATA ABJIVJIXAMUJIOBUYA KAJIBIPOBA»

BHOJIOI' O-XUMUYECKUI ®AKYIIBTET
Kadenpa «Xumus»

PABOYAS IPOT'PAMMA
YYEBHOU JUCHUIIJIMHBI

«Xummust atMmochepbn»

HanpasneHnne noaroToBKu Xumus

Koj HanpaBieHus NoAroToBKU 04.04.01

[Tpoduas TOArOTOBKH Heopranuueckas xumus
KBanudukamus BEITyCKHUKA Maructp

®dopma 00yueHus OuHas1, 0YHO-3a09HAas
Kox nucuuminael b1.0.11
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PaGouass mporpamMma y4eOHOM IUCLMIUIMHBI PacCMOTpeHa M OJ00peHa Ha 3acelaHuM
Kadeapsl «XuMHs», PEKOMEHI0BaHa K HCIIOJIb30BaHHUIO B yueOHOM mporiecce (mpoTtokon Nel ot
03.09. 2023 r.), cocraBneHa B coorBercTBUU ¢ TpeOoBanusMu ®I'OC BO mo HampaBieHHIO
noaroroBku  04.04.01 — «Xumus» (YpoBEeHb MarucTpaTypbl), YTBEPKICHHOIO IPUKA30M
MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanun ot 13 uronst 2017 r. Ne 655, ¢
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HaIPAaBIICHUIO MTOJITOTOBKH.
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Copep:xxanue



CcTp.

1. Ilenu u 3a1a49M OCBOCHUS AUCIUTLIMHBI 4
2. IlepedeHb MIAHUPYEMBIX PE3yJIbTATOB OOYUYEHHUS IO AUCIUTIIUHE

(MOZyJII0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS

00pa3zoBaTeIbHON MPOTPAMMBI 4
3. Mecto aucuumiaunsl (Moayiisi) B ctpyktype OITOIT 5
4. CopaeprkaHue NUCLUUIUIMHBI (MOAYJIS), CTPYKTYpUPOBAHHOE 110 TEMaM

(pa3nenamM) ¢ yKa3aHHEM OTBEJICHHOTO Ha HUX KOJUYECTBA

aKaJeMHYeCKHUX YacOB U BUIOB yUCOHBIX 3aHATHIMA 5
5. IlepeueHp yueOHO-METOAMUECKOTO 00ECIICUEHHUS ISl CAMOCTOSITEIIbHOM

paboThl 00YYAOIIUXCS IO AUCHIUTUTHHE (MOJIYIIIO) 10
6. @DOHJ OLIEHOYHBIX CPEJICTB AJIs IPOBEJACHUS MPOMEKYTOUYHON aTTecTalluu

oOydaronuxcs 1Mo AUCHUIUTHHE (MOJIYIIIO) 11
7.  OCcoOeHHOCTH pean3aiiy JUCIHUIUINHBI JJI1 HHBAJIUJIOB U JIHI C

OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI 13
8. IlepeueHb OCHOBHOM U JOMOJHUTENIBHON y4eOHO TUTEpaTyphl,

HEOOXOTUMOM JISI OCBOCHUS TUCITUTLTAHBI (MOJIYJIS) 13
9. TIlepeuens pecypcoB nH()OPMAITMOHHO-TEIEKOMMYHUKAITMOHHON CETH

"NHTepHeT", HeOOXOIUMBIX AJISI OCBOCHUS JUCIUILTUHBI (MOTYIIsT) 14
10. Meroguueckue yKa3aHus st 00yUJarOIIUXCs 0 OCBOCHUIO JUCIUTUTMHBI

(Motyst) 15
11. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMBIX IIPU

OCYIIECTBICHHH 00pa30BaTEILHOTO Mpoliecca M0 AUCHUILTUHE (MOIYJIIO),

BKJIIOYasi IEpeYeHb MPOrpaMMHOIo obecredeHns U HH(GOPMaLlMOHHBIX

CIPaBOYHBIX CUCTEM (TIPH HEOOXOJMMOCTH) 16
12. Onwucanue MaTepHATbHO-TEXHHUECKOU 0a3bl, HEOOXOMMOMN ISt

OCYIIECTBIICHHS 00pa30BaTENBLHOTO MPOoLecca MO JUCHUIUINHE (MOJTYJIIO) 16

1. lean u 3a7a4u 0CBOEHUS JUCIHUILIHHBI



I_Ie.]'ll/l 0CBOCHUA NUCHMUIIJIMHBI:
— MO3HAKOMUTH CTYACHTOB C XUMHWYCCKUMH ITPOLECCAMU, ITPOTCKAOIINMHA B aTMOC(i)epe.

33}]3‘[“ OCBOCHHUSA NUCHUIIJIMHBI:

— JaTb 0a30BbIE MOHATH:A, XapaKTCPU3YIOIIHUEC COCTOAHUC, B3aHMOHCﬁCTBHC X 3BOJIFOIIUIO
OCHOBHEIX OMOT€OXUMHYCKHX [UKJIOB B YCJIOBUAX (bYHKIII/IOHI/IpOBaHI/Iﬂ CUCTEMBI 3€EMJIA —
aTMocq)epa - COJIHCYHOC HU3JIYUYCHUC,
- OXapaKTCPU30BaTh OCHOBHBLIC KaHAJIBI IIPOUECCOB BBOAA U BBIBOAA BEIICCTB U3 aTMOC(l)epBI.

2. IlepeyeHp mNJAHMPYEMBbIX pe3yJbTATOB O0y4YeHHS MO JAUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH O0CBOeHHUsI 00Pa30BaTeIbHOM MPOrpamMMbl

[Ipouecc u3yueHus: TMCUUILIMHBI HAIIpaBJieH Ha (POPMUPOBAHUE AIIEMEHTOB CJEIYIOIINX
KomrnereHIMi B coorBeTcTBUM ¢ PI'OC no naHHOMY HalpaBJIEHUIO NOATOTOBKU:

. Kareropust
I'pynna KoMmereHnui pust Koa nanmeHoBaHue
KOMITeTeH Ui
OIIK-2:
Cnocoben aHAJM3UPOBATb,
Obmmenpodecctt | yurepnpernposats u 0000m1aTL
Obenpodeccnonanbhbie OHAJILHBIC pe3ynbTaThl  JKCIEPUMEHTAIBHBIX  H
HaBbIKH PacYETHO-TEOPETHYECCKUX pabot B
U30paHHOM 007aCTH XUMUH MJIH CMEKHBIX
HayK

B pe3ynbraTe 0cBOSHHS AUCHUILUIMHBI 00YUYaIOUIHICS TOJIKEH:
HaumeHnoBanue naaukaTopa

KOMIIETCHLIUH
OIIK-2.2: ®opmynupyet 3HaTh:
3aKJIFOYCHUA U BBIBOJIBI 110 - 3aKOHOMEPHOCTH (YHKIIMOHMPOBAaHUS aTMoc(hepsl, Kax
pe3yJibTaTam aHal3a CHCTEMBI, B KOTOPOH NIEHCTBYIOT OOpaTHBIE CBSI3U MEXY]|
JIMTCPATYPHBIX NaHHBIX, COCTOSIHUEM TIOTOJbI, KJMUMaTa, OOIel IUPKYJIAIHUN
COOCTBEHHBIX atMoceprl, € OJHOW CTOPOHBI, U COAEpPKAHHEM
SKCIICPUMCHTAJIbHBIX H €CTECTBEHHBIX U aHTPOIIOTEHHBIX KOMIIOHEHTOB B COCTaBE

pacueTHO-TEOPETUIECKUX padoT aTMOC(EPHOro BO3/yXa, C APYrOii;

B 130paHHOH 0bMacTu XiMuK - OCHOBHBIC KOHIICTIIMU 3aBHCUMOCTH PAJUAIMOHHOIO H
MM CMEXKHBIX HayK [UPKYJISAIHOHHOTO PeXKIMa aTMOc(hepsl OT ee COCTaBa;

- MPOCTPaHCTBEHHO-BPEMEHHEIC 3aKOHOMEPHOCTH
¢dopmupoBanus,  (QyHKIHMOHHUPOBAHHUS H  Pa3BHUTHUS]
VCTOYHHUKOB M CTOKOB aTMOC()EPHBIX KOMIIOHEHTOB;

- CBOHMCTBa aTMOC(EepHBIX Ta30B U a3PO30JICH, BIUSIIOIINX

Ha KJIIMMAaTUYECKYIO CUCTEMY, 3KOJIOTUYECKYIO
0€30MMacHOCTh U 3/I0POBLE YETIOBCKA;
YMmerTh:

- paccuuTHIBaTh COCTaBISIONIME OajlaHca aTMOC(EpPHBIX|
ra3oB M a3po30Jieil C y4eToM B3aUMOAEHCTBUS aTMOC(EPB]
C IPYTUMHU KOMIIOHEHTaMH reorpaguueckoil 000JI0UKH;
- OLIGHUBAaTh CTENEHb BIUSHHUS AaTMOC(HEPHBIX Ta3oB U
a’p030JIeH HA COCTOSIHUE KIMMAaTUYECKON CUCTEMBI;
Baanersn:




- MerogamMu  00pabOTKH

YUCTOM KOHKPCTHBIX 3a1a4;

CUCTEMY.

- OCHOBaMH TE€OPHH aTMOC(HEPHON XUMHU;
MEPBUYHBIX
KOHIICHTPAIMM aTMOC(EPHBIX Ta30B U a’po30Jield ©

- METOJIaMH OIIEHKH OanaHca mpuMeceit B armocdepe;
- METOJAaMH  KOJHYECTBEHHOM
aTMOCc(epHBIX Ta30B M a’po30Jell Ha KIMMAaTHYECKYIO

OLICHKHU

TaHHBIX

BJIINAHUSA

3. Mecro nucuuniaunbl B crpykrype OIIOII

Huctmmumaa «Xumus atmocdepsr» (b1.0.11) oTHocuTes K aucuuruinHam 0a30BOM
gactu 6moka bl «ducuuruasl (Moxynun)» OITOII BO mo nanpasnenuto noarotoku 04.04.01

«XUMUD.

I[aHHLIfI KypC 3aKiIaAbIBaCT 3HAHUA I HaquO—HCCHeHOBaTeHBCKOﬁ MPAaKTUKU H

BBIIIOJIHCHUS  MAaruCTCepCKUx HHCCGpTaHHfI. I[I/ICIII/IHJ'II/IHa HEIIOCPCACTBCHHO

HEOPraHUYECKOM XUMueH, PU3NIecKor XUMHEH U aHATUTUIECKOU XUMHEH.

CBs3aHa C

4. Conep:kanue JMCHUILUIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJIEHHOI'0 HA HUX KOJIMYeCTBA aKA/leMU4eCKUX UJIH ACTPOHOMHYECKHX YaCOB M BU/I0B

Y4eOHBbIX 3aHATHI
4.1 CTpyKTypa JUCHUNIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHEI IO JaHHOH dopMe o0yueHus: cocTaBiseT 4

3ayeTHbIX enuHul] (144 akageMHUuecKux 4acoB)

Tpy10eMKOCTb, YaCOB

®dopma paboThl 00ydarommxcs/Buasl yaeOHBIX 3aHATHIA Cemectp Beero
1 2

32 32
KonTakTHas ayauTopHasi pabora oOydaroluxcs ¢ npenojaBareieM:
Vexyuu (J1) 16 16
[ Ipaxmuyueckue 3ansmust (113) 16 16
Vlabopamopnvie pabomot (JIP)
CamocrostenbHas padora ( CPC) 58 58
Kypcosoii mpoekT (KII), kypcoas pabota (KP)
Jlokman (1)
Ocea (D)
Pedepar (P)
CaMOCTOSTEeIbHOE U3yUCHHE Pa3/Ie]IOB 58 58
By UTOroBOoro KOHTPOJIS - 3K3aMeH 54 54

4.2 Coagepxxanue pa3iejioB IUCHUNINHBI



No
pasnena

Haunmenosanue
pazzaena

Copep:xanue pazzaena

dopma
TEKYILETO
KOHTPOJIA

CTpyKTypa 1 JuHaAMHKa
aTMochepsl

OCHOBHbBIE TOHSTHS, XapaKTEPU3YIOLIHE
CTpyKTypy atmocdepsl. JlaBieHue B
atMoc(epe W 3aBHCHUMOCTH JIaBJICHHS OT
BBICOTHI, TemmepaTypa B armocdepe u
3aBHCUMOCTh TEMIIEPATypbl OT BBICOTHI.
[lonatne o cyxo-aguabaTHYECKOM |
BJIAKHO-a{1a0aTUYECKOM

kodddurmentax.  IlpeacraBneHus o
Tpomomayse, cTaprornay3e, Me3omayse,
TepMoray3e. BpemeHa nepeHoca BelecTB
U3 CEBEpPHOTO MOJyHIapusi B IOKHOE H
00paTHO, MEXIy BOCTOKOM H 3amaioM,
MEXIy  MOBEPXHOCThIO  3eMiIM U
TpOIomnay30oi, Mex1ay Ttpomochepoit u
ctpatocdepoil. Berpel B aromcdepe.
OcHOBHbIE muddepeHaibHbIe
YDAaBHEHHS, ONKCHIBAIOIINE TEPEHOC B

YO, 1l

doToxumMmuueckue
Mporeccsl B atmocdepe.

CTpyKTypa COTHEUHOTO U3ITyYCHHUS,
[IOHSTHUE O CEYEHUHU TOTJIOIEHUS,
KBAHTOBBIH BBIXOJ] (POTOXUMUYECKOTO
[IpoLecca U €ro 3aBUCUMOCTb OT JJIMHBI
BOJIHBI. DBOJIIOLIUS SHEPTUH
HIIEKTPOHHOI'0 BO30YKJICHUS B MOJIEKYJIaxX
— HOHATUS KOMOMHALIMOHHBIX U
MHTEPKOMOMHALIMOHHBIX MIEPEXO0JIOB.
Kuneruka GOTOXMMHUYECKUX PEAKIIUA,
ONpECIICHNE KNHETUYECKUX ITapaMeTpOB
— KOHCTaHT CKOpPOCTEW U HEPIUil
aKTHBALUU B OTOXUMHUYECKHX PEAKLUIX.
DOTOXMMUYECKHE PEAKKIIUH C yUaCTUEM

YO, J

MeTaH U yrieBo10pOIbl
B aTMoc(epe.

Hctounnkn MeraHa B  aTMmocdepe,
€CTECTBEHHBIC u AHTPOIIOTCHHBIE.
Mexanu3sm  (GopMupoBaHUS METaHa B
HUCTOYHUKAX, o0Opa3oBaHWE MeETaHa B
00J10TaX, PUCOBBIX MOJIAAX, 03epax. dPuznko-
XMMHYECKOE  ONHCAaHHEe  MEXaHU3MOB
TPaHCIOPTa METaHa U3 3TUX HCTOUYHHUKOB:
MoJekyisipHas U ys3us, My3bIPHKOBBIHA
TPAHCIIOPT, TPAHCIOPT Yepe3 pPacCTEHHUSL.
XUMHUECKHE  peaknud  MeTaHa B
atomc(epe, ero KOHIEHTPALUS U ITPOIIECCHI
BBIBOJA.  Pery3nmpoBaHne  MOLIHOCTH
UCTOYHMKOB  MeTaHa. JTaH, O€H301,

U300peH B artoMdepe, WX HCTOYHUKH U

YO, i




O30H U €ro poJib.

O06pa3oBaHue 030Ha B Tporocdepe u
ctpatochepe. [{uxn Yenmena. 3anutHas
¢byHKIMS 030Ha. [Ipumecu, paszpymaromniue
030H. Perymsius motoka nmpumMeceil B
aromchepy. OpeoHbl U UX 3aMEIICHHE.
O30HHas JbIpa, €e MPUYKHBI U

Thacchanaarug

YO, J

HeOpFaHI/I‘-IeCKI/Ie
OKHCJIbI, KHCJIIOTHBIC
JOXKIHU

OO6pa3oBaHuE OKUCIIOB CEPhI U a30Ta B
aTMocdepe, poib MOJIHUI, POJIb OKEAHOB B
[IOCTYIUIEHUU CEPYCOJEPKAIINX BELIECTB.
Oxucienue B aTMmocdepe cepycoaepKaiux
BeriecTB. OOpa3oBaHKe U3 OKUCIOB KHCIIOT
1 KUCJIOTHBIE BbINasieHusl. Mepbl 00pbObI €
KHCJIOTHBIMH JIOXKISIMU.

YO, 1

A3p03011b

A3p030J1b B aTOMc(pepe: TUCTIEpCUOHHBIN 1
KOHJICHCALIMOHHBIN XapakTep WbX
oOpazoBanus. [lonsTre 0 Momax B
pacripesieIeHuH 110 pa3Mepam,
KOAryJISIIIHOHHAsSI, aKKyMYJISIIIMOHHAS U
CeIMMEHTAlMOHHAs MObI. ICTOUHHMKH U
CTOKH a3po3oJieil. OCHOBHBIE

Qg depeHImaIbHbIe ypaBHEHUS,
yITpaBJIsIonne 00pa3oBaHUEM,
TpaHchopManyei 1 BbIaIeHUEM
a’po3oneit. Poib asposoneli B perynsuuun
KJIMMATa.

YO, 11

OYHASA ®OPMA OBYUYEHUA

4.3 Pa3jenbl IMCHUILIMHBI, H3y4YaeMble BO 2 ceMecTpe

No KonunyecTBo 4yacoB
a_ u AynuTtopHas
pe ;;l auMEHOBAHUE PA3/IEIIOB Beero aGoTa CP
8 A [ o3 ] gp
1 CTpyKTypa u AMHAMHKa aTMOC(hepbl 12 2 2 8
2 |®oToXMMHUYECKHE MPOLIECCHI B aTMOCheEpe. 18 4 4 10
3 [MeraH u yriieBogoposl B atmocdepe. 18 4 4 10
4 |O30H U €ro poJib. 14 2 2 10
5 |Heopranuuyeckue OKHUCIIbI, KHCIOTHBIE TOXKIN 14 2 2 10
6 |A»po3oib 14 2 2 10
Hroro: 920 16 16 58




4.4 CamocTosiTe/ibHasi padoTa CTY/IeHTOB

HanmeHnoBaHue TeMbl Bun camocrositensHON
o OnenouyHoe Kon-Bo Kon
JTUCITUTUTAHBI U BHEAyIUTOPHOU pabOTHI
CPEICTBO 4acoB | KOMIIETEHUUHU
pasnena oOyyvaroruxcsi, B T.4. KCP
Crpykrypa u [IpopaboTka
WHaMUKa aTMOC(Ephl | JEKIIMOHHOTO MaTepuaa,
a (e 5 p VO, 1T 8 OITK-2
MOATOTOBKA K OIPOCY.
DOTOXUMHUYECKHUE [TpopaboTka
MPOLECCHI B JIEKUMOHHOT'O MaTepuania, YO, 10 OIIK-2
atMocdepe. MOJITOTOBKA K OMPOCY.
Meran u [IpopaboTtka
YIJIEBOJIOPOJIBI B JIEKUMOHHOI'O MaTepuania, VO, 1 10 OIIK-2
atMocdepe. MIOJIFOTOBKA K OMPOCY.
ITpopaboTka
O30H U ero poJib. JICKIIMOHHOTO MaTepuana, YO, I 10 OIIK-2
MOATOTOBKA K OIPOCY.
Heopranunueckue ITpopaborka
OKHCIIBI, KHCJIOTHBIE JICKIIMOHHOTO MaTepurana, VO, 10 OIIK-2
O MOJITOTOBKA K OMPOCY.
ITpopaboTka
A»p03071b JIEKIIMOHHOT'O MaTepuaia, YO, I 10 OIIK-2
MOATOTOBKA K OIPOCY.
Bcero yacos 58
4.5 JlaGopaTopHble padoThbl— HE MPEAYCMOTPEHBI YUEOHBIM IIIIAHOM
4.6 IlpakTHyecKkue (CEMUHAPCKHUE) 3aHATHS
No No KomnnuectBo
HaunmenoBanue 1abopaTopHOTO 3aHATHUS
n/m | pasmena 4acoB
L. 1 CrpykTypa 1 AMHAMUKa aTMOC(eEpBI 2
2 2 DoTOXUMHUYECKHUE MPOIIECCHl B aTMOchepe. 4
3 3 Meran u yraeBoaopoabl B atMochepe. 4
4 4 O30H u €ro pois. 2
5 5 Heoprannueckue OKUCIbI, KUCTOTHBIE JOXKIU 2
6. 6 Adpo3onb 2
Bcero: 16

4.7 KypcoBoii mpoekT (KypcoBasi padoTa) — He IPEAyCMOTPEHBI YIeOHBIM IIIIAHOM




OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa IMCHUIIHHBI
O61mas TpyA0€MKOCTh AUCHHUIUIMHBI 0 JaHHOH ¢opMe 00yueHus cocTaBiseT 4
3aueTHbIX enuHull (144 akaleMHUYECKUX YacoB)

TpynoeMKocCTh, 4acoB
®opma paboTsl o0yyaromuxcs/Bupl yueOHbIX 3aHATHH Cemectp Beero
1 2
KoHTaKTHas ayuTOpHas paboTa 00y4aroIMXcs ¢ MPENo/IaBaTeNeM: 34 34
Vexyuu (J1) 17 17
Ipaxmuyeckue 3anamus (113) 17 17
Vlabopamopuvie pabomut (JIP)
CamocrositenpHas pabota ( CPC) 56 56
Kypcosoii npoekT (KII), kypcoBas pabota (KP)
Jloxman (JI)
Dcer (D)
Pedepat (P)
CamocTosiTenbHOE U3YyUEHUE Pa3/IeIoB 56 56
Bu1 H”TOrOBOTO KOHTPOJISI - 9K3aMEH 54 54
4.3 Pazgesibl JMCHUILIHHBI, H3yYaeMble BO 2 cemecTpe
KonnuecTBo yacos
Ne
AynuropHas
pas- HaumeHnoBanue pa3aenon Beero AGoTa CP
Aea A | m3 ] Jp
1 CTpyKTypa 1 AMHAMHKA aTMOC(hepbl 12 2 2 8
2 |®oToXUMHUYECKHE MPOIECCHI B aTMOchepe. 18 4 4 10
3 |MetaH u yriieBo10poasl B aTMocdepe. 18 4 4 10
4 |O30H U €ro pois. 14 2 2 10
5 |Heopranm4eckue OKHUCIIbI, KUCIOTHBIE TOXKIU 14 3 3 10
6 |A3po30ib 14 2 2 10
Hroro: 920 17 17 58
4.4 CamocTosiTe/ibHasi padoTa CTY/IEHTOB
HaumenoBanue temsl Bun camocrositensHOM
N OneHoynoe Kon-Bo Kon
JUCHUTUIAHBI WIIN BHEAYJIUTOPHOU PabOTHI
CPEJIICTBO 4acoB | KOMIIETEHLIUU
pasjena obyuaromuxcs, B T.4. KCP
CrpykTypa u [TpopaboTka
TUHAMHKa aTMoc(epsl | JIEKIIMOHHOTO MaTepuaa, VO. I 3 OITK-2
MOATrOTOBKA K ONPOCY. ’
DOTOXUMUYECKUE [TpopaboTka YO, 4, K 8 OIIK-2
IIPOLIECCHI B JIEKLIMOHHOT'O MaTepuaJa,




aTMocdepe. MOJTOTOBKA K OMPOCY.
Meran u [TpopaboTtka
YIJIEBOAOPOBI B JIEKUMOHHOTO MaTepuania, YO, 4,, K 10 OIIK-2
aTMocdepe. MTOATOTOBKA K OIPOCY.
[TpopaboTka
O30H U €ero poJib. JIEKIIMOHHOT'O MaTepuaia, VO, I, K 10 OIIK-2
MOATOTOBKA K OIPOCY.
Heoprannueckue ITpopabotka
OKHUCIIBI, KHCJIOTHBIE JICKIIMOHHOTO Matcpuara, VO, I, K 10 OI1K-2
OKIH MOJITOTOBKA K OTPOCY.
[TpopaboTka
Aspo30i1b JIEKIMOHHOT'O MaTepuania, VO, I, K 10 OIIK-2
MOATOTOBKA K OIPOCY.

Bcero uacos 56

4.5 JlaGopaTopHble padoThI— HE IPETYCMOTPEHB! yUEeOHBIM IIAHOM

4.6 IlpakTHyeckue (ceMHHAPCKNE) 3aHATHS

Ne No KommnuectBo
HanmenoBanme 1a00paTOpHOTO 3aHATHUS

n/m | pasmena 4acoB

L. 1 CtpyKTypa u JUHaAMHKa aTMOC(hEpbl 3

2 2 DoTOXUMHUYECKHUE TPOIIECCHl B aTMOChepe. 4

3 3 MeraH u yraeBoI0poabl B aTMochepe. 4

4 4 O30H U €ro poJib. 2

5 5 Heoprannueckue OKHCIIbl, KUCIOTHBIE TOKIU 2

6. 6 Aspo3071b 2
Bcero: 17

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPelyCMOTPEHbI Y4eOHBIM TUIAHOM

5. IlepeyeHb y4eOHO-METOAUYECKOT0 oOOecleYeHHsl ISl CAMOCTOSITEJIbHOM PadoThl
o0ydyaumuxcs Mo TUCHUIIMHE (MOYJIIO).
JIst opraHu3anyu CaMOCTOSITEIBHOW Pa0bO0Thl OOYYarOIIMXCS B COCTaBe YU4€OHO-METOANIECKOTO
KOMIUIEKCA AUCIUIUTMHBI UMEIOTCS HA0OpHI MHAMBHIyAIbHBIX 33/IaHUH U TeCTaM IO OTJCIbHBIM
TeMaM JUCIUIUIMHBL. YYeT pe3yJbTaToB CaMOCTOSATENbHONW paboThl BeIeTcs B paMKax
PEUTHHIOBOM CHCTEMBI TUCHUIUIMHBL. Ha caMOCTOSTENBHYIO MOArOTOBKY AUCUUIUIMHBI «XUMHUS
atMocdepsl» MpeaycMOTpeHo 58 dacoB. B kadecTBe MPOMEKYTOUHOHN OIIEHKH YCIIE€BAEMOCTH
CTYJICHTOB HCIIOJb3YIOTCS YCTHBIE ONPOCHI BO BpeMs MPOBEACHUSI MPAKTHUECKUX 3aHATUU. C
LEbI0 YCHEIIHOIO0 YCBOEHUs Marepuala JUCLUUILIMHBI CTYAEHTaM MpPEIaraercsl BbIIIOJIHEHUE
WHANBUAYAIBHBIX 3aMaHuil. JlJis KOHTPOJIS YCBOGHUS JNaHHOW TUCIHMILTUHBI yU4SOHBIM TIAHOM
MpeayCMOTpeHa caada dk3aMeHa. Ha sk3aMeHe cTyieHTam IpeajiaraeTcsl pelluTh 3ajady u
OTBETUTh HA J[BA TEOPETUYECKUX BOMpOCA MO MarepuaiaM ydeOHOW aucuuruimHbl. CTyaeHT
CUMTAeTCs JOMYUIEHHBIM K cllaye SK3aMeHa MpPHU YCIOBUM BBINIOJHEHHUS MM IUIaHAa Y4YeOHBIX
3aHATUI U BBINOJHEHUU BCEX 3aJaHUM W TECTOB B TEUYEHHE CEMECTpa, B COOTBETCTBUU C
peuTuHroBoil cucteMou. [Ipu mpoBeaeHNN 3K3aMeHa OTBET CUMTAETCS YIOBJIECTBOPUTEIILHBIM B
ciaydae 50-60 % mpaBMIIBHBIX OTBETOB HAa TEOPETUYECKHE BOIPOCHI M pelleHuH 3anadu. OTBeT
CUMTAETCSI HE YJOBJIETBOPUTEIBHBIM, €CJIM MaTEPHAJl YCBOEH CTYJEHTOM MeHee, yeM Ha 50% u
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3ajaya He pemieHa. [lnsg momydenus Oosiee TIYOOKMX W yCTOMYMBBIX 3HAHUM CTyIEHTaM
PEKOMEHIyeTCST HM3y4aTh JIONOJHUTEIBHYIO JIMTEPATypy, CHHCOK KOTOPOH TpHBEIeH B 1.8
paboueii mporpaMMBbl MO TUCIUIUIMHE, a TAKXKE JAJIS PACIIMPEHUs 3HAHUHN 10 TUCIUILTHHE U TS
BBHITIOJTHCHHSI pedepaTa peKOMEHIYETCS MCIOIB30BaTh MHTEpHET-PeCypChl: MIOMCKOBBIC CAMTHI,
0a3bl JAaHHBIX XUMHUYECKUX COCTUHEHHM, SIEKTPOHHbIE OUOIHOTEKH (11.7).

6. MOoHI OLEHOYHBIX CPEACTB /AJsl NPOBeJAeHHS] ATTECTAIMM O0y4aloIUXCcAd 10
aucuunInHe (MoayJiio)

[IpeaycMoTpeHs! creayronie BUabl KOHTPOJII KaueCTBa OCBOCHHSI KOHKPETHOM TUCHIUTIINHBIL:
- TEKYIIIUHA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXKYTOYHAs aTTeCTalNUs 00yJarOIIUXCs O AUCIUIIIIMHE
@DOH/1 OIICHOYHBIX CPEACTB ISl IPOBEACHUS IPOMEXKYTOYHON aTTeCTaluu 00yJaromuxcs
M0 TUCIUIUIMHE OPOPMIIEH B IPUIIOKEHUU K pabouelt mporpaMme IUCHUIUIUHBIL.

[IpumepHBbIE TEMBI 10KI2/10B
1. OCHOBHBIE KOHIIETIIIUH 3BOJIFOLIUU XUMHUYECKOTO COCTaBa arMoc(hepsl 3eMIIN.
2. PesepByapnbie Mosenu atMocdepsl B 3aauax aTMochepHoil XuMuu. Metoabl Diiepa u

Jlarpanxa.
3. YyeT XuMHUYECKHX MPOIECCOB B MOEIAX O0IIeH UPKYISIUU aTMOC(hEephl U OKeaHa.
4. TlpocTpaHCTBEHHO-BPEMEHHbIE 0COOEHHOCTH pacnpezeneHus KHUCJIOTHOCTH

aTMOC(EPHBIX OCAJIKOB 110 3€MHOMY LIapy.
5. Pomp armocepHbIX MaibIX Ta30BBIX NpUMece B XHMHUYECKHX Ipoleccax, HxX
KITUMaTO00Opa3yromias poib.

IIpumepHbIe BONPOCOB K KOHTPOJBHBIM padoTam

1. BbIYMCINUTH OTHOLIEHHE CMECH BEIIeCTBa Ha 3aJaHHOW BBICOTE, €CJIM H3BECTHA €ro
KOJINYECTBEHHAsI KOHIICHTPALUS, a TAK)Ke TeMIIepaTypa Bo3IyXa 1 aTMOC(HEpHOE JaBlICHHE.
2. C BwiOpocamu mpeanpuatus B arMochepy NOCTymaeT razoobpaszHas mpumech X C
MOCTOSTHHOM cKopocThio E, kr/cek, ¢ MmoMeHTa BpeMmenu t=0. BriBegeHue BemiecTBa X W3
aTMochepsl MPOUCXOIUT 32 CYET XMMHUYECKUX MPEBPAILEHUH B peaKIUy MEepBOro Mopsiika ¢
KOHCTaHTOM CKOpocTH peakiuu Kk, 1/cex. B Haganpublit MOMeHT Bpemenn m(0)=0.
a) Ilyctb m — macca BemiecTBa X B BO3JyXe, MOCTyMHAroOIIEro 3a cyeT smuccuu. Hamwmmmre
ypaBuenue st m(t). Hapucyiite pesynprar. UYemy Oyner paBHa Macca my IpH
YCTaHOBUBILEMCSI, PABHOBECHOM Ipoiiecce?
0) INokaxwure, uTo Bpemsl XuW3HH BemecTBa X B armocdepe coctariser 1=1/k. Kak Oynmer
BBITJISIACTH OTHOIIEHHE m(t)/ mr; B MOMEHT BpeMeHH t=1? B MomeHT t=31 ?
B) B ciryuae mpekpaienust Beiopoca BemiectBa X B atMoc(hepy CKOJIbKO BpeMeHH MoTpedyercs,
4T0OBI M YMEHBIIMIOCH C PABHOBECHOM Macchl mr 70 5% OT BEIMYMHBI M 7
3. IlpencraBum HmxHIO atMmocdepy Han Espomeiickoit Tepputopueri Poccun (ETP) B
BUJIE XOPOIIIO MEPEMEIINBAEMOT0 pe3epByapa, MPOTHKEHHOCTHIO ¢ 3amaaa Ha BocTok 3000
KM.
Yepes ETP 3anmanusliii Betep ayeT co cpeaHeit ckopocthio 10 M/c.
a) Beruncnure Bpemst mpeObIBaHUS Toy (CYT) YacTHUIIBI B Bo3ayxe Hag ETP.
0) [lycts HEeKoTOpoe BemiecTBO X BhIOpackiBaeTcs B atMocdepy Haa ETP u umeer Bpems KU3HU
[0 OTHOIIEHUIO K BBIBEJACHUIO MYyTEM XUMHUYECKHX PEAKUUHN Tehem. PaccumTaiiTe, Kakas 4actpb f
BemlecTBa X OyAeT TpaHmopTupoBaHa 3a npeaensl ETP kak QyHKIHMIO COOTHOMICHUS Tout/ Tehem -
Hapucyiire pe3ynbrar.

11



IIpuMepHbIe BONPOCHI K 3a4eTy
1. EnuHunel KOHIIGHTpamMM BemiectBa B aTtMocepe. XWMHUYECKOE pPaBHOBECHE.
JnHamMu4eckoe paBHOBECHE.
2. DBoimoonMsa cocTaBa aTMOC(HEPHOro BO3AyXa Ha MPOTSHKEHUH HCTOPUM (POPMHUPOBAHUS
3emiti. COBpEeMEHHBIH cOCTaB aTMOCQEPHI.
3. Buusnue coctaBa aTMOC(HEPHOTO BO3yXa Ha CTPYKTYPY BEPTHUKAJIHLHOTO TEPMHUECKOTO
npoduirst armocepbl. YoOeranue ra3oB Ha BEpXHEH rpaHuIle aTMoCQepsl .
4. Ponp KpynmHOMacIITaOHBIX JABIKEHHN BO3yXa U TypOyneHTHOH nuddy3un B mporeccax
30HAJILHOTO M MEPHIUOHAIBHOTO ITEPEHOCA IPUMECEH.
5. MexaHu3Mbl U CKOPOCTHM OOMEHA BEIIECTBOM MEXIYy pa3IMYHbIMH pe3epByapaMu
aTMoc(hepsl.
6. OCHOBHBIE MTPOLIECCHI, KOHTPOIHUPYIOIINE KOHIIEHTPAIMIO BELIECTBa B aTMOCheEpe.
7. Bpewms xusHH/TipeObIBaHUS BellecTBa B arMmocdepe. OmnpenencHue BpPEeMEHH KXU3HH
BEIIIECTBA 110 OTHOIICHHUIO K OTACITHHBIM CTOKaM.
8. VYpaBHeHue OanaHca Macchl B KOHIEIINH PE3EPBYaPHBIX MOJIEIIEH.
9. Paznuuue MOHATHI «BpeMsI BEIBEICHUS» U «BPEMs MOy pacIiaaa
10. YpaBHenue OanaHca Macchl B KOHIEIIIUN TPACKTOPHBIX MOJIEIEH.

YcTHBI 0TBET

Onenka 3HaHMH TpearnonaraeT JudGepeHIMPOBaHHBINA MOAX0/] K 00yJaromeMycs, y4eT
€ro MHAWBUYabHBIX CIOCOOHOCTEH, CTENeHb YCBOGHUS U CHCTEMAaTU3allud OCHOBHBIX MTOHITHIMA
u kateropuél mo naucuurimHe. KpoMme TOro, oieHMBaeTCs HE TOJBKO TJyOMHA 3HAHHUM
MOCTaBJIEHHBIX BONPOCOB, HO M YMEHHUE MCIOJb30BaTh B OTBETE NPAKTUUYECKUN MaTepHall.
OneHuBaeTcs KyJabTypa pedH, BlaJicHUE HaBbIKaMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanus: nocneqoBaTeNbHOCTb, IOJTHOTA, JOTUYHOCTD U3JI0XKEHUS, aHAIU3
pa3IMuYHBIX TOYEK 3pEHMs, CaMOCTOSTEIbHOE O0000IIeHHEe MaTepuaia, HCIOJIb30BaHue
poecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pedH, HaBBIKH OpAaTOPCKOr0 MCKyccTBa. M3moxeHue
MaTepuaia 0e3 (aKTHIEeCKUX OINOOK.

OueHka «omauyn0» CTAaBUTCA B Cllydae, KOrja MaTepHall W3JIaraeTcsi MCUYEpPIbIBAIOLIE,
IIOCJIEIOBATEIBbHO, TPAMOTHO M JIOTMYECKH CTPOWHO, IIPU 3TOM PACKPBIBAIOTCS HE TOJBKO
OCHOBHBIEC TIOHATHS, HO U aHAIM3UPYIOTCS TOYKH 3pEHUS Pa3iHuHBIX aBTOpoB. OOyvaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIOIaeT KYJIbTYpy PEUH.

OrueHka «xopouto» CTaBUTCS, eclii OOydaroluiicss TBEpJ0 3HaeT MaTepuali, IPaMOTHO U
[0 CYIIECTBY M3J1araeT €ro, 3HaeT MPaKTUYECKy 0a3zy, HO IpU OTBETE Ha BOIPOC JIOMYCKAET
HECYIIECTBEHHBIE MOTPEIIHOCTH.

OueHka «ydoeremeopumenvHoy CTABUTCS, €CIU OOyYaroIMHCS OCBOWUJI TOJIBKO
OCHOBHOW Martepuai, HO HE 3HAeT OTIEIbHBIX JETaleH, T0MyCKaeT HETOYHOCTH, HEJOCTATOYHO
NpaBWIbHBIE (OPMYJIMPOBKH, HApyIIaeT IOCIEIOBAaTeIbHOCTh B H3JIOKEHHUH MaTepuana,
3aTpyAHSETCS C OTBETAMM, IIOKA3bIBA€T OTCYTCTBHUE JOJDKHOM CBS3M MEXIYy aHaIM30M,
apryMeHTaIuen 1 BEIBOJaMHU.

OueHka «HeyOoosremeopumenvbHoy CTaBUTCS, €CIM OOydalouluiicss He OTBeYaeT Ha
IIOCTaBJICHHBIE BOIIPOCHI.

O0pa3el PK3aMeHAIIMOHHOTO OHIIeTa
buner Ne 1.
1. CocraB arMoc(epbl, Macca, pacpe/ie/ieH e MIOTHOCTH C BBICOTOM.
2. CoenuHeHMs cepbl B aTMocdepe, X HCTOYHHUKU M PEaKLIUH.
3. AuetuiieH MpUCYTCTBYeT B atMocdepe Haj okeaHamu B KoHeHTpaiuu 0,1 ppbv. Cuuras, aro
KOHILIEHTpalus alleTUIeHa B MOPCKOM BOJI€ paBHA HYJIIO, OLIEHUTD MMOTOK alleTUJIeHA B
OKEaHMYEeCKHE BOJIBI. PacTBOpHMOCTS aneTunena B Boje pasHa 1050 cm® B 1 1.
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buner Ne 2.
1. Pacnipenienenue temmnepatypsl B atMmocdepe. ['paaneHT Temmneparypsl.
2. HemeTaHoBBI€ YIIIEBOJOPO/IBI B aTMOC(Epe, UX UCTOUYHUKHU U PEAKIINU.
3. CO npucytctByeT B aTMocdepe Hall okeaHamu B KoHIeHTpauuu 0,1 ppmyv. Cuutas, 4to
koHIeHTpanus CO B MOPCKOM BOJI€ paBHA HYJIIO, OLIEHUTh MOTOK CO B OKEAHHMYECKUE BOJIBI.
Pacteopumocts CO B Bozie paBHa 22,7 cm’ B 1 1.

OTanbl (l)OpMI/IpOBaHHH H OIICHUBAHUA KOMIICTCHIUA

Ne | KonTpoaupyembie pa3aesibl (TeMbl) HaumenoBanue
Koa xommerennuu
n/n AUCHUTLINHBI OIIEHOYHOI 0
(wIm ee yacTm)
CpeACTBa
1 CTpyKTypa M TMHAMHUKa aTMOChEpbI OIIK-2 YO, ]I, K
2 DOTOXMMUYECKHE MPOIIECCHI B OTIK-2 VO, 1L K
aTMocdepe.
3 MeTaH H yriIeBOIOpOIBI B aTMOCchepe. OI1K-2 YO, 1, K
4 O30H U €ro poJib. OIIK-2 v¥O, ]I, K
5 Heoprannueckue OKUCIbI, KHCIOTHBIE OIK-2 VO, I K
TN
6 A3p03071b OIIK-2 YO, 1, K

7. OcobeHHOCTH peaindanuu JUCHUILVIMHBI AJA MHBAJIHUAOB H JIHUII ¢ OrPpaHHYC¢HHBIMH
BO3MOKHOCTSIMH 310POBbA

[Ipn oOyueHuM JUI| C OrpaHUYEHHBIMM BO3MOXHOCTSIMU 3[10POBbSl YUUTBIBAIOTCA HX
UHIMBUAYyallbHBIE INcuxodusnueckue ocoOeHHocTH. OOydyeHHe HHBAINWAOB OCYIIECTBIIAETCS
TaKkK€ B COOTBETCTBUM C HWHAMBUAYAJIbHOH IpOrpaMMoi peaOWIuTalMM HHBaIWAa (IpU
HaJTUYHH).

Hns auy ¢ napywenuem ciyxa BO3MOXHO IIPEIOCTaBIeHHE yuyeOHOM HMHpOpMaIu B
BU3yaJIbHON (hopMe (KpaTKUIl KOHCIEKT JIEKIUil; TEKCThI 3a/JaH1H, HalleyaTaHHbIE YBEJIUUYEHHBIM
mpupTOM), HA ayIUTOPHBIX 3aHATUSAX JOMYCKAaeTCs NPUCYTCTBHE ACCHCTEHTa, a TaKKe
CYpIONEPEBOAUUKOB U  TU(IOCYPAONEPEBOJYUKOB. TeKylUil KOHTPOJIb YyCIIEBAEMOCTH
OCYLIECTBIISICTCS B NMHCbMEHHOW (hopme: 0Oydyaromuiicsi MUCHbMEHHO OTBEYaeT Ha BOIPOCHI,
IIMCbMEHHO BBINOJHSET IpakTudyeckue 3ananus. J[lokman (pedepar) Takke MOXKET ObITH
NPECTaBJICH B MUCHbMEHHOU (hopMe, TP ITOM TPeOOBAHUS K COJICPKAHUIO OCTAIOTCS TEMH K€, a
TpeOOBaHUS K KaUEeCTBY M3JIOKEHHs MaTepuala (MOHATHOCTb, KAUeCTBO PEUH, B3aUMOJAEHCTBHE C
ayIUTOpUel W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMSA, IMPEIbIBIIEMBbIE K
IIUCbMEHHBIM paboTaM (KadecTBO O(OPMIICHHS TEKCTa M CHHUCKa JIMTEpaTypbl, IPaMOTHOCTb,
HaJIMYUE WJUIIOCTPAILIMOHHBIX MarepuanoB U T.1.). [IpomexxyTrouHas arrecranust [Uisl JIMIL C
HapylIEHUsIMU CJIyXa IPOBOAUTCS B NMHUCbMEHHOH (opMme, IPHU ITOM HCHOJIB3YIOTCS 00Iue
Kputepuu oneHuBaHus. I[lpu HeoOXOAMMOCTH BpeMsi HOATOTOBKA K OTBETY MOXET OBITh
YBEJINYEHO.

Hns nuy ¢ napyuienuem 3penus IOIyCKAeTCs ayAualbHOE NPEJOCTaBICHNE HH(OPMALIUH,
a TaKKe HCIOJIb30BAHME HA AayJUTOPHBIX 3aHATHAX  3BYKO3AIIMCHIBAIOLIMX YCTPOMCTB
(muktooHOB W T.1.). JlomyckaeTcss NMPHCYTCTBHE Ha 3aHATUSAX ACCUCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOLIET0 O0YyYaroIUMCS HEOOXOJUMYIO0 TEXHHUYECKYI0 IMOMOIIb. TeKymuid KOHTPOJb
YCIIEBAaEMOCTH OCYIIECTBIsieTcs B YCTHOH ¢opme. [lpu mnpoBeaeHHH NPOMEKYTOUHOU
aTTeCTalluu Ul JIUIL] C HapyLICHUEM 3PEHHs] TECTUPOBAHHE MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobece10BaHHE MO BOIIPOCAM.

Hnsa nuy ¢ o2paHudeHHbIMU 803MONCHOCMAMU 300POGbS, UMEIOWUX HAPYULEHUs ONOPHO-
0gueamenbHo20 annapama, Ha ayJAUTOPHBIX 3aHATHAX, a TAKXKE IMPH HPOBEIECHUH MPOIETyp
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TEKYIEro KOHTPOJIS YCIEBAEMOCTH U POMEKYTOYHON aTTeCTallud MOTYT OBITh IPEAOCTABICHbI
HEOoOXOUMbIE TEXHUYECKHE CcpeacTBa (MEepCOHANBHBIM KOMIBIOTEp, HOYTOYK WIM Jpyroi
raJpKeT); JOMyCKAaeTCsl MPUCYTCTBUE aCCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOLIETO 00YYarOIIUMCs
HEOOXOUMYI0O TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MepPeBUraThCs M0 ayaAUTOpUH,
MPOYUTATh 33JjaHue, OPOPMUTH OTBET, OOIATHCS C MPENOoaBaTEIeM).

8. IlepevyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOM JTUTEPATyPBI, HEOOXOTUMOI IS
OCBOCHMSA NUCIUIIJINHBI

8.1 OcHoBHas uTeparypa:
1. CypkoBa I''B. Xumus armoctepst. M.: UHOPA-M,
2020. 190 c.

8.2/lonoiHMTE/IbHA S IMTEPATypa:

1. bpumbakym6 I1. CoctaB u xumus atmocdepsl. M., Mup. 1988.

2. Byasiko M.U. u ap. Ucropus armochepst 3emnu. JI: ['mapomereonsnat, 1985. —

208 c.

3.  Bacunpuyk I0.K. MI30TONHO-KUCIOPOAHBIN COCTaB MOA3EMHBIX JbA0B. M., 1992

ToMm 1,r71.3.

4. Uzpasnp 10.A. PannoakTiBHBIE BBINAJACHUS MOCIE SIIEPHBIX B3PHIBOB U aBapuil. —

C-II6.:

ITporpecc—norona. 1996. 356 c.

5. UcunopoB B.A. Opranmnueckas xumus atMmochepol. — Xumuzaat, 2001. — 346 c.
Kucnotusie noxau. / F0.A.U3pasns u ap., JI.: Tuapomereounsnat, 1989, 269 c.

6. Ucunopos B.A. Dkonoruueckas xiumaronorusa. CI16.: Xumuznar. 2001. 304 c.
[Tpu6smor K.I1., CaenseB B.I1., JlatemoB 3.M. OcHOBBI XuMuUH atMochepsl.
Kazanb.: U31-Bo «JJAC»., 2001. 212 c.

7. Cosra E.E. 3arps3usromue BemecTBa B aTMochepe U UX CBOWCTBA B MPHPOTHON
cpene. Ceacromnosns. 2005. 238 c.

8. Xomnenn X.JI. Xumuueckas 3BONIOIUS OKeaHOB U atMochepsl. — M.: Mup, 1989.
— 551 c. Austin J., P. Brimblecombe, W.Sturges (Eds.), Air Pollution Science for
the 21st Century, Elsevier. 2003.

9. Brimblecombe P. Air Composition and Chemistry. Cambridge University Press. 1986/1996
Graedel T E., P J. Crutzen. Atmospheric change: an earth system perspective. W.H. Freeman,
1997. 446 p.

10. Jacob D.J. Introduction to Atmospheric Chemistry. Princeton
University Press, 1999. 270 p. Seinfeld J.H., Pandis S.N. Atmospheric chemistry
and physics. — John Wiley & sons, inc.1998.1328 c.

11. Warneck P. Chemistry of the natural atmosphere. — Academic Press
inc. 1988. — 700 c.

9. Ilepeuenn pecypcoB HHGOPMAINMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
(nasee - ceTb ""UnHTepHeT'), HEOOXOAUMBIX /IJIsl OCBOCHUS TUCIATIINHbBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snektponHas oubamnoreka, cucrema PUHIT
http://pedsovet.org/-uHTEpHET TEICOBET

DIIeKTpOHHO-OMONMMOTeYHasl cCUcTeMa u3aaTenbcTBa «JlaHb» - Pexxum moctyma: http://
e.lanbook.com

NN B WD~
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9.1 CocTaB nporpaMMHOro ooecrne4eHust

Enunas snexTpoHHas odpazoBarenbHas cuctema U-complex
AHTHIITaruaT

Omnepanmonnas cucreMa Windows

Komnrelorepnast nmporpamma ist xumMukoB AcidBaselab
Komnbrorepnas nporpamma aist xumukoB ChemLab

s w»wh =

10. Meroanyeckue ykazaHHs AJisl 00y4al0IMXCSl 110 OCBOCHHIO 1M CHMILJIMHBI (110
BH/JIaM YUeOHbIX 3aHATHH)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO mpenonaBanue yueOHOW TUCIMIUTMHEI
«Xumust  atMoc(epb» OCHOBBIBA€TCS HAa HWHHOBAIMOHHBIX IICHXOJIOIO-TEeJarorn4eckux
TEXHOJIOTUSIX, HANpPaBICHHBIX HAa TIOBBIMICHHE A(PPEKTHBHOCTH W KadyecTBa (HOPMHPOBAHUS
npodeCCHOHATIBHBIX HABBIKOB oOydarouuxcsi. OCHOBHBIMH (QopMaMu OOy4YeHMs SIBJISIOTCS:
JIEKLIMH, JTaOOpaTOpHbIE 3aHATHUS, a TAK)KE CAMOCTOSITENIbHAs padoTa ydalerocs.

Jleknms. Jlekuuu uyuTaoT Mo HambOosiee BaXKHBIM paszzaenaM nporpaMMbl. OHHM HOCST
poOJIeMHBIN XapakTep U (GOPMHUPYIOT Y CTYJEHTOB CHCTEMHOE IPEJCTABICHHE 00 M3ydaeMbIX
pa3zenax mpeamera, OOECHEYMBAIOT YCBOCHME HMMH OCHOBHBIX TNPUHIMIIOB U MOJOXEHUH
JAHHOM JHMCUMIUIMHBI. KOHCIEKTUPOBAHME JIEKIUH BEIETCS B CHELUAIBHO OTBEICHHOM Ul
3TOr0 TETPaay, KaXIbIH JHUCT KOTOPOH NOKEH UMeTh mousid (4-5 ¢M) A JOMOJTHUTENBHBIX
3anuced. HeoOxo1muMo 3anuceiBaTh TEMY M IUIaH JIEKIIUHA, pEKOMEHIYEMYIO JIUTEPATYpy K TEME.
3anucyu pas3zienoB JIEKIUHM JOJDKHBI MUMETh 3aroJIOBKH, IOJ[3ar0JIOBKH, KpacHble CTpOKH. s
BBIJIEJICHUS Pa3/IeJIOB, BHIBOJOB, OIPEIEICHHUM, OCHOBHBIX MJIEH MOXHO HCIOJIb30BaTh LIBETHBIE
KapaHjamu u ¢guomactepsl. Ha3BaHHbIE B JEKIMM CCHUIKM HAa NEPBOMCTOYHUKHU HA/J0 MOMETHUTH
Ha MOJISIX, YTOOBI MPU CaMOCTOSITENIbHOM paboTe HAaWTH M BHUCaTh MX. B KOHCIEKTe JOCIOBHO
3aIllUCBIBAIOTCS OMNpEAETeHUs] MOHATHH, KaTeropuili M 3akoHOB. OcCTajgbHOE [JODKHO OBITH
3allUCaHO0 CBOMMH cjoBaMHU. Kakaomy CTyZeHTYy HE0OXOAMMO BBIpa0OTaTh M HCIIOJIb30BATh
JIOMYCTUMBIE COKpallleHUs] HauloJiee PacHpOCTPAHEHHBIX TEPMUHOB M MOHATHUH. B KoHcmekT
ClIeyeT 3aHOCHUTh BCE, UTO IpernojaBaTellb MUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMBbIE CXEMBI,
TaOIUIIbI, TMarpaMMel U T.J. Tekymias paboTa Haj n3ydeHUeM UH(OpMAIMU 110 aMOyJIaTOPHOMY
BEJICHUIO OOJBbHBIX MPEACTaBIsAECT cOOOM IIaBHBIM BHUJ CaMOCTOSITEILHOM padOThl CTYAEHTOB.
Ona BxitoyaeT 00pabOTKy KOHCHEKTOB JIEKIMH ITyTeM CHCTEMaTHU3allui MaTepuaa, 3aloJIHeHUs
MIPOIYIIEHHBIX MECT, YTOUHEHHUSI CXEM M BBIJCJICHUS TJIaBHBIX MBICIEH OCHOBHOTO COAEpKAHMS
nekuuu. [ 3TOro MCHoJb3yrTCs HUMERoIIMecs y4eOHO-MEeTOAMYECKHEe MaTepuallbl U Japyras
peKkomMeHioBaHHas JuTeparypa. C 1enbl0 YIy4lIeHHs YCBOEHHUS Marepuaia Tpedyercs
IIPOCMOTPETh KOHCHEKT cpa3y Mocie 3aHATUH, OTMETUTh MaTepHuail KOHCIEKTa JICKIUH, KOTOPbIi
BBI3bIBACT 3aTPYJHEHMs JJI1 TOHUMAaHMs, MOMbBITATbCS HAMTH OTBETHI HAa 3aTPyIHUTEIbHBIC
BOIPOCHI, UCTIONIb3Ysl PEKOMEHIyEMYIO JINTEpaTypy.

CamocrositesibHass padota. CamocrositenibHas paboTa SBJISETCS OJHUM W3 BHJIOB
y4eOHOI  N1eATeNbHOCTH  OO0YyYaroluXcs, CIIOCOOCTBYeT pa3BUTHIO CAMOCTOSITEIBHOCTH,
OTBETCTBEHHOCTH U OPraHW30BAHHOCTH, TBOPUYECKOTO MOAXO0/a K PEIICHUIO Mpo0sieM yueOHOro
U TpoQecCHoHaNbHOTO YpOBHS. BHeayauTopHas caMocTosiTenbHas padoTa BBINOJIHAETCS I10
3aJJaHUIO IIpernojaaBaress, Ho 0e3 ero HemocpencTBeHHOro yyactus. [Ipu npeabsBieHun BUIOB
3aJJaHMil Ha BHEAyAUTOPHYIO CAMOCTOSTEIbHYIO pabOoTy pPEKOMEHIYeTCs HCIOIb30BaTh
maddepeHIMpOBaHHBI  MMOAXO0A K YPOBHIO TIOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBIMIOJIHEHHUEM  BHEAyAMTOPHOH  CaMOCTOSITEIbHOM  pabOThl  IpernojaBaTelb  MPOBOAUT
KOHCYJIbTAIlMI0 C OINpeAeNEHUEM LEeNHU 3a/aHus, €ro COJAEpP)KaHHSA, CPOKOB BBIIIOJIHEHUS,
OPHEHTUPOBOYHOI0 00BbeMa paboThl, OCHOBHBIX TpeOOBaHUI K pe3ybTaTaM pabOoThl, KPUTEPHUEB
OLIeHKH, (OpPM KOHTpOJII U TepedHs nuteparypbl. CoaepkaHue CaMOCTOSTENBHONW palOOTHI:
YTEHUE OCHOBHON M PEKOMEHAYyEeMOH JOMOJHHUTEIbHOM JUTEpaTyphl, PELICHUE CUTYallMOHHBIX
3aJa4, YTO CHOCOOCTBYET pPa3BUTHIO IO3HABATEIbHOM AKTUBHOCTH, TBOPYECKOI'O MBIIIJICHUS
CTY/€HTOB, NPUBHBAET HAaBBIKM CAMOCTOSITEIBHOIO MOUCKAa MHpOpMALMH, a Takxke GopMupyer
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CMOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHUIO, CaMOpeau3allid M TBOPYECKOM
ananrtanuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyet
CMOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAaX MPO(ecCHOHATBLHON U COLIMAIbHON JeSITENbHOCTH.

11. IlepeyeHp MHPOPMALMOHHBIX TEXHOJIOIHIi, HCIOJIb3YEeMBbIX IPH OCYLECTBJICHUH
o0pa30BaTeIbHOIO NMpouecca no AUCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb
NMPOrpaMMHOIo odecriedyeHrss U MHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM (IIpH

HEeO0XO0AUMOCTH)
[Ipu u3yyeHnH cTyA€HTaMU AUCHUIUIMHBI «XUMHSI aTMOC(EPb» UCIONIB3YIOTCS CIEIYIOIINE
TEXHOJIOTHH:

- TEXHOJIOTMHU TpoOJIeMHOro oOyueHusi (IpoOJieMHbIe JIEKIMH, MPOBOAUMBIE B (Qopme
JMasora, peteHne yaeOHo-poecCuoHaNbHbIX 3a7a4 Ha JIEKIUAX);

- UHTEpPAaKTUBHbIE TEXHOJOTMH (MIPOBEJEHUE JIEKIUI JHaJoroB, KOJJIEKTUBHOE
o0CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHWIO TOW WIM WMHOM y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH(GOPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30BaTeIbHbIC TEXHOJOTHH (MOJEIUPOBAaHUE
M3y4aeMbIX SIBJICHHMH, NMpe3eHTalUsl y4eOHBIX MaTepHaioB (C MAaKeTOM MPHUKIATHBIX MMPOTrPaMM
Microsoft Office Point)) u aeMeHTBbI TEXHOIOTHI TPOEKTHOT'O 00YUYCHHUS.

12. MaTrepuanbHO-TeXHUYeCKas 0a3a, HeO0OX0AUMAS VISl OCYLIeCTBJIEHHUS
o0pa3oBaTe/IbHOIO NMpouecca Mo AUCHUIINHE

VYuyeOHas qucHUIUIMHA oOecrieueHa y4yeOHO-METOANYECKON JOKyMEHTaluen (KOMIOHEHT
y4eOHO- METOJIMYECKOro KoMIUiekca o aucuuiuinbe). ObecnedeH noctyn K GoHaaM ydeOHBIX
nocoOuii, OuOIMOTEYHBIM (OHIAAM C MEPHUOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIUM
TeMaM. Y4yeOHble 3aHATHS [0 NpeaMeTy MPOBOJATCS B CHEHHMATU3UPOBAHHON ayaUTOPUU
(unTepakTuBHas nockatlIK+Buneonpoexkrop). B mpouecce uTeHMs JIEKIMH, HCIOJIB3YIOTCA
HarJsiIHbIe TOCOOUSI, KOMIUIEKT CIaii10B, BUICO-JIEKIIUH.

Nmeercs u ucnonszyercs YMK no nqucuummmne «Xumust atmocheps» Ha 3JeKTPOHHOM
1 OyMa)XHOM HOCHUTEJE.
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MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPA3BOBAHUS
POCCUICKOU ®EJEPALIUN
denepanbHOE TOCYIapCTBEHHOE OI0HKETHOE 00pa3oBaTeIbHOE
YUPEkKJACHUE BBICIIETO 00Opa30BaHUA
«YEYEHCKWU I'OCYTAPCTBEHHbBIN YHUBEPCUTET
MUMEHU AXMATA ABJIYJIXAMUJIOBUYA KAJIBIPOBA»

Kadenpa «dunocodus»

PABOYASI IPOTPAMMA
YYEBHO JUCLHUNIAHBI

"®dunocodpckue npodaeMbl XumMuu''

Hamnpasnenue moaroToBKy (CenuaibHOCTH) Xumust

Kop nanpaBnenus noaroToBku (CHeMagIbHOCTH) 04.04.01

[Tpoduns moaAroTOBKH Heoprannueckas xumus
KBanudukanus BITyCKHIKA Marucrparypa

dopma o0yueHHs O4HO, 0OYHO-3204HO
Ko aucuurinaet b1.B.01

I'posnsrii, 2023 1.




YMmapoB X.A. Pabouas nporpamMma yueOHOU nucuurinHbl «Dunmocodckue npodiaeMbl xumun» [ Tekcr]
/ Coct. X.A. YmapoB — I'posssiii: ®I'BOY BO «YeueHckuii rocy1apcTBEHHBIN YHUBEPCUTET UMEHU A.A.
Kanpiposa», 2023 r.

Pabouas mporpamMma paccMoTpeHa M ono0peHa Ha 3aceqaHuu Kadenpsl (uiaocoduu, pekoMeHaoBaHA K
WCTIONB30BaHUIO B yueOHOoM mporecce (mpotokonm Ne 01 ot 01 centsopst 2023 1.), cocTaBiieHa B
cootBercTBUU ¢ TpeboBanusMu ®I'OC BO mo nampasienuto noaroroBku 04.04.01 «Xumusy», (cTeneHs —
MarucTp), YTBEpKIEHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot 13
utonist T. Ne655, ¢ yuetom mpoduns «Heopranumueckass XuMusi», a Takke padOYMM y4eOHBIM TUIAHOM I10
JAHHOMY HAIPaBJIEHUIO TOJIFOTOBKHU.

© Ymapos X.A., 2023 r.
© ®I'bOY BO «YeueHckuii rocyaapcTBeHHbIi yHuBepeuteT uM. A.A. Kansipoay, 2023 .
Conep:xkanue
CTp.



Llenu 1 331241 OCBOCHUSI AUCIIUATLTHHBI 4
Hepel{eHb IIaHUPYEMBIX PE3YJILTATOB O6y‘-IeHI/I$I IO AUCLHUIIIINHE

(MOJyJII0), COOTHECEHHBIX C IJIAHUPYEMbBIMHU PE3YJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON POTPAMMBI 4

N —

3. Mecto gucrumuinHbl (Moaydisi) B ctpykrype OITOII 5
4. CopaepkaHue IUCUUIUIMHBI (MOAYJIS), CTPYKTYpUPOBAHHOE 110 TEMAM

(pa3znenam) ¢ ykazaHHEM OTBEJECHHOI'O HA HUX KOJIMYECTBA

aKaJIEeMUYECKHX YaCOB U BUOB YUCOHBIX 3aHITHMA 5
5. IlepeueHb yueOHO-METOAMUYECKOTO OOECIICUCHHUS ISl CAMOCTOSITEIbHOM

paboThI 0OYYAOIIUXCS IO AUCIUTITHHE (MOJIYIIIO) 10
6. @DOHJ OLIEHOYHBIX CPEJICTB AJIs IPOBEACHUS MPOMEKYTOUYHON aTTeCTalluu

00ydJaromuxcs Mo JUCHUTUTHHE (MOJIYIIIO) 10
7. OcoOeHHOCTH pean3aluy JUCIUILTUHBI U HHBAJINI0B U JIULL C

OTPaHUYCHHBIMHU BO3MOKHOCTSAMH 370POBbS 12
8. IlepeueHb OCHOBHOM U JOTIOJHUTEIBHOM YUCOHON JTUTEPATYPHI,

HEOO0XOAUMOM IJIs1 OCBOCHHUS AUCIUTUTUHBI (MO/TYJIS) 13
9. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW CETU

"MuTepHeT", HEOOXOUMBIX JIJIi OCBOSHUS TUCIUTUTHHBI (MOITYJIs) 14
10. Metoauueckue yka3aHus JUisi 00y4arolUXcsi IO OCBOCHUIO TUCIUILTUHBI

(Mozyns) 14
11. Tlepeuens nHDOPMAITMOHHBIX TEXHOJIOTHUM, UCTIOJIB3yEMBIX TIPH

OCYILECTBIEHUU 00pa30BaTEIbHOIO Mpoliecca Mo JUCHUIUIMHE (MOJIYIIIO),

BKJIIOYAs IepeYeHb MPOrpaMMHOro obecredeHus U HHGOPMaMOHHBIX

CIPAaBOYHBIX CUCTEM (IIpU HEOOXOAUMOCTH) 15
12. Onwucanue MaTepUATbHO-TEXHHUECKOU 0a3bl, HEOOXOUMOM IS

OCYIIECTBIICHUS 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIHUILTUHE (MOIYITIO) 15

1. Ileau u 3a7a44 OCBOEHHUSA JUCHUILINHBI
[{enmp yCBOEHUS TUCIUTIINHBL: C(HOPMHUPOBATH IEIOCTHOE U (PHIIOCOPCKH OCMBICICHHOE TIPEICTABIICHNE
0 COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE MUpA.



3amaun ycBOeHUsI TUCHUTIJIHHBI:

- 3HaTh O B3aUMHOH HEOOXOAMMOCTH ECTECTBEHHOHAYYHOTO U (HIOCOPCKOr0 MOIXOA0B K
UCCJIEJOBAaHHUIO OKPYIKAIOIIET0 MUPA; O POJIM HAYYHBIX PEBOJIIOLMI B YEIOBEUECKON KYJIBTYpPE; COJEpKAHUE U
[IEHHOCTh Pa3JIMYHBIX METOJOJOTHYECKUX MOIXOA0B, KOTOpble Hanboyee akTyalbHbl B COBPEMEHHOW XMUMMHU;
OCHOBHBIC (prstocodckue MpoodIeMbl XUMHH.

- YMETh MHTEPIPETUPOBATH NMPHOOPETEHHBIC 3HAHMS, KOPPEKTHO HCIOIB30BAaTh UX MNPU OOCYKICHUU
MHPOBO33PEHYECKUX, CMBICT O >KU3HEHHBIX BONPOCOB, HAXOJUTh UM INPHMEHEHHE B IPOIECCe MO3HAHUS U
npeoOpa3oBaHUsl  JEHCTBUTENBHOCTH, BBICTYNAaTh C€  COOOmMIEHMSMH 10  (puiocodckum  Bormpocam
€CTECTBO3HAHUS, aKTUBHO YYaCTBOBATh B JHCKYCCHUSX, IMOJOMPATh TEOPETHYECKHH MaTepHai, HeoOXOIMUMBIH
JUIS  OCMBICIICHHSI MHOT000pa3HBIX BOIIPOCOB, BO3HHUKAIOIIMX B TMpolecce Y4eOHOH H BHE Yy4eOHOM
JeSITEIIbHOCTH;

- OpraHM3alusl HAyYHO-HCCIIEOBATEILCKOM paboThl ¢ (QHIOCOPCKUMH HMCTOYHUKAMHU, HEPUOIHKOH,
NPOBEJCHUE HAYYHBIX JHCKYyCCHH, apryMEHTallMH HAy4YHOrO CIIOpa, YYacTHe B HAYYHBIX, Hay4HO-
NPAaKTUYECKUX U y4eOHO-METOAMUYECKUX KOH(pEpeHIHsIX; c(hOpMUPOBATh HABBIKM CAMOCTOSTEIILHOTO aHAIN32a
OHTOJIOTHYECKHUX M TEOPETHKO-TI03HABATEIIHHBIX IPOOJIEM €CTECTBO3HAHHS.

2. Ilepeyenb MIIAHMpPYEMBIX pe3yibTaTOB 00y4YeHust o JAUCHUIUIMHEe (MOAYJII0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHON MPOrPaMMbl
[Ipouecc u3ydeHus TUCUUILUIMHBI HampaBieH Ha (OPMUPOBAHUE JIEMEHTOB CJEIYIOIINX KOMITETEHIIHM

B cooTBeTcTBUU ¢ PI'OC 10 JaHHOMY HaINpaBJIEHUIO MOATOTOBKH (CHENUAIBHOCTH):

Koa u HamMeHOBaHHe

I'pynna KomMmeTenmuii Kareropus
KOMIIETEeHIN I KOMITETEHIINU
YK-1: Cnocoben
OCYIIIECTBIISATh
KPUTUYECKUI aHAIN3
MeXKyIbTYypHOE N
YHuBepcanbHbIe o MPOOJEMHBIX CUTYyAITHi
B3aUMO/ICHCTBUE

Ha OCHOBE CHUCTEMHOI'O
MO/IX0/1a, BRIPAaOaTHIBATh
CTPATETHUIO IEUCTBUS

B PE3YIbTATC U3YUCHUA JHCHHUITIJIMHBI O6yanOHlHﬁCH JOJDKCH:

Kogx wu nHaumeHoBanue | Pesynbrarel 00ydeHHs 110 AUCLHUIUIMHE
MHAMKATOpa KOMIIETEHIIUU
VYK-1.5 3HaTh: 0 B3aUMHON OOYCJIOBJIEHHOCTH €CTECTBEHHOHAYYHOTO U
Hcnons3yer JIOTHKO- | GUIOCO(PCKOTO TOJAXOM0B K HCCIEJOBAHUIO OKPYIKAIOIIEro
METOI0JIOTUYECKUI MHpPA; O POJIM HAYYHBIX PEBOJIOIMI B YEJIOBEUYECKOW KYJIBTYPE;
MHCTPYMEHTAapUI JUISL | cCOAEpKAaHWE M ILEHHOCTb Pa3IW4HbIX METOAOJIOTHYECKHX
KPUTHYECKON OLIEHKH | MOJXO/0B, KOTOphle Hanmbojee akTyajJbHbl B COBpPEMEHHOMH
COBPEMEHHBIX KOHIICTIIUI | XUMHH; OCHOBHBIE (PHII0COPCKUE TPOOIEMbl XUMUH;
¢dunocodckoro U | YMeTb: UHTEPIIPETUPOBATH IPUOOPETEHHBIE 3HAHUS, KOPPEKTHO
COLIMAJIBHOTO XapakTepa B | MCIOJB30BaTh MX MPHU 00CYKJIEHHUH MHUPOBO33PEHUECKUX, CMBICI
cBOEH MIPEAMETHON | O KU3HEHHBIX BOIIPOCOB, HAXOJNUTh UM IIPUMEHEHHUE B MPOLECCE
o0nacTtu MO3HAHUS U TpeoOpa3oBaHUsl JEHCTBUTEIBHOCTH, BBICTYIATh C
coobmeHussMu 1o ¢uiaocopckUM  BOIpocaM,  aKTUBHO
y4acTBOBaTh B JMCKYCCHUAX, HOJAOUpAaTh  TEOPETHUYECKHIL
MaTepuai, HEOOXOAMMBINH Ui OCMBICIEHUS MHOT00Opa3HbIX
BOIPOCOB, BO3HHUKAIOIIUX B Ipolecce YdeOHONH U BHE ydeOHOU
JIeATEIbHOCTH;




Biagernb: opraHuszanuell Hay4HO-HCCIIEIOBATEILCKON paboTHI ¢
¢mIocOPCKUMI  UCTOYHUKAMH, TEPUOIUKOHN, TPOBEICHHEM
HAyYHBIX JUCKYCCHH, AapryMEHTallMedl HaydyHOTO  CIIopa,
y4acTHeM B Hay4YHBIX, HAyYHO-TIPAaKTHUYECKUX U Yy4eOHO-
METOIUUECKUX KOH(EpEHIIHSX; CIIOCOOHOCTBIO
CaMOCTOSATENIPHOTO aHalIM3a OHTOJOIMYECKUX U TEOPETHKO-
MIO3HABATENIbHBIX MTPOOJIEM €CTECTBO3SHAHMUSL.

3. Mecto aucunmimabl B ctpykrype OITIOII

JMuctumnaa otHOcHTCs K Bitoky 1 «/Iuctumummast (moxynm)» (B1.B.01) 6a30Boit wactu, Gopmupyemas
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.

Matepuan aucuuiiuabl «Punocodckrue mpodIeMbl XUMUW» Oa3upyeTcss Ha ydeOHbBIE MUCIUTUTHMHBI
M3YYEeHHBIX MO MpOorpaMMe MOJATOTOBKM OakalaBpOB W CHENMATUCTOB: (hUIocodusi, MOIUTONIOTHS, OCHOBBI
OMODTHKM.

Nzydenne muctumiuabl «Punocodcekre mpodaemMbl XUMHM» TOCTYKUT METOJOJIOTHYEeCKON 0a30il s
JATbHEHTIIETO N3YYEHUS JUCIUTUTHHBI U3 0a30Boit yacTu 0sioka 1 «VcTopust 1 METOA0TIOTHS XUMUW.

4. Conepskanne JUCHHIUVIMHBI (MOAYJIst), CTPYKTYPpHUPOBaHHOe 10 TeMam (pasaeiam) ¢
yKa3aHHeM OTBEJAeHHOr0 HAa HMX KOJIMYeCTBa aKa/JeMHYeCKHX MJIM ACTPOHOMHYECKHMX YaCOB H
BH/I0B Y4eOHbIX 3aHATHH

4.1 CTpyKTYypa IMCHUIINHBI

OO6m1ast TPyI0EMKOCTh TUCHIUTIIMHBI TIO JaHHOW (hopme 00ydeHHUsT cocTaBisieT 2 3a4eTHbIe enuauma (72
aKaJIEMUYECKHUX Yaca).

TpynoeMKkocTb, 4acoB
®opma paboTsl 00ydaromuxcs/Buapl yueOHbIX 3aHATHI Cemectp |Cemectp
Bcero
1 2

KonTakTHas ayquTopHasi pabota o0ydaromuxcs ¢ 16 16
MpernoaaBaTeNeM:
Jlexiuu (JI) 16 16
[IpakTuueckue 3austus (I113) - -
CamocTosiTesibHas padora: 56 56
Kypcosoii npoexT (KII), kypcoBas padota (KP) - -
PacuetHo-rpaduueckoe 3ananue (PI°3) - -
Pedepar (P) - -
Occe (D) - -
CamocTosTeIbHOE U3yUEHUE Pa3/IeIoB 56 56
By UTOroBOro KOHTPOJIS - 3a4eT




4.2 Conepxxanue pas3aejioB IMCHUIINHBI.

Ne
pasznerna

HaumenoBaunue
paznena

ConeprkaHue pasjena

®opMa TeKyLIero
KOHTPOJIA

1

2

3

4

ONHUCTEMOJIOTUYECKHE
poOJIEMbI XUMUH

OMIIMPUYECKOE TIO3HAHNE
Mertaduzndeckuii METO
NO3HAHMSI XUMUYECKUX SIBJICHUI
Kpurepuit JIeMapKalu 51
€AMHCTBO  DMIIMPUYECKOTO U
MeTahU3nIECKOTO METOJIOB
MIO3HAHMUSL. Teopus "
DKCIIEPUMEHT. Teopernuecknii
TUTFOPATIU3M (aHapxuueckas
SIUCTEMOJIOTHS). Teopus
OTpakeHHUs. SI3BIK XUMUU
CBepxco3HaHue (TBOpUecKas
UHTYHITHS)

YO, 13

DBOITIOLMOHHAS JIOTUKA

KonkpeTHoe u abcTpakTHOE.

OT abCTPaKTHOTO K KOHKPETHOMY
OBoJIIoMs IOHATUH. EIuHCTBO
MPOTHUBOIIOIOKHBIX CYXKICHHI
AHaJINTUYECKUE U CUHTETUYECKHE
YMO3aKJIIOUYECHHUSI B XUMUHU.

YO, A3

OHTOIOTHYECCKHUE
POOJIEMBI XUMUHT

Kpurepuit CJI0)KHOCTH B
SBOJIIOLIMM U CAaMOOpPraHU3aLus
NudopManmoHHbII KpUTepuit
SBOIIOLMU. TepMOIMHAMUYECKUI
KpUTEpUil B XUMHYECKOU
HBomoK. Knaccugukanus Hayk
PenykuyoHusm.
AHTUPETYKIIMOHN3M 51

aHAJTUTHYCCKUH METO/J ITO3HAHMU.

VO, J13

OYHASA ®OPMA OBYYEHUA

4.3 Pazgenbl IMCHUILUINHBI, H3y4YaeMble B_1_cemecTpe

KonunyecTBo yacos
Ne
KonTakTHas padora odyuyarommuxcs
pas HaumenoBanue pa3nenon
AynuropHas
zena Bcero abora CP
J | 113 [JIP
1 2 3 4 516
1 |®unmocodus u xumust 10 2
5 [louckn  mepBoHauana ¢punocohamu 10 ) g
JIpeBHErO MHpa




3 | XUMHUYECKHE MPEICTABICHUS AIXUMHUKOB 10 2 8
4  |BO3HUKHOBEHHE XMMUYECKON aTOMUCTUKH 11 3 8
5 |CraHOBNEHME CTPYKTYpHOU XMMHH 10 2 8
6 3aKOHOMEPHOCTH XMMHYECKOT0 IpoLecca 10 2 8
7 [1CD JI.1. MenpaeneeBa Kak OTpakeHUE 1 3 2
€MHCTBA MaTEPUAIIBHOTO MHpa
\Umoeo: 72 16 56
4.4 CamocTosiTesibHAsA padoTa CTYAEHTOB
HaumenoBanue teMbl Bup camocrositenbHOM
o O1eHOYHOE Koui-Bo Kon
JUCUUTIIMHBI WIIN BHEAYyIUTOPHOU pabOTHI
paszaena obyuaromuxcs, B T.4. KCP CpeacTBo Hacos | KOMUCTCHINH
Ounocodust U XUMHUS M3y4YEHUE HAy4YHOU J13. YO 3 VK-1
JIUTEPATYPHI 110 TEME ’
ITouckn mnepBOHAYana| U3y4eHUE HAYYHOMI
¢unocopamu JlpeBHero| TuTEepaTypsl 1o Teme 13, Y0 8 YK-1
MHUpa
XUMHUYECKUE HM3y4YECHUE HAYYHOU
MPECTABICHUS JIUTEPATypPhI IO TEME A3, YO 8 YK-1
ATXUMHUKOB
Bo3HnukHoBeHME M3y4YEeHHUE HAYYHOU
XUMHUYECKON JIUTEPATYpPHI 110 TEME 13, Y0 8 YK-1
ATOMUCTHUKH
CraHoBieHHE U3y4YEeHHUE HAay4yHOU 113, YO 3 VK-1
CTPYKTYPHOM XUMHH JIUTEPATYPHI 110 TEME ’
3aKOHOMEPHOCTH U3y4YEeHHUE HAyuyHOU 113, YO ? VK-1
XUMHUYECKOTO Tpoliecca | JUTEPATYPHI [0 TEME ’
[1CO JI.1. MenneneeBa | u3yueHue HayqyHOU
KaK OTpaX€HUE JIUTEPATYPHI 110 TEME 113, YO 3 VK-1
CIUHCTBA ’
MaTepUaJIbHOTO MUPA
Bcero yacoB 56

4.5 JlaGopaTopHbIe 3aHATHUS — HE NIPEyCMOTPEHBI YUEOHBIM IJIAHOM

4.6 IlpakTHyecKkue 3aHATUS — HE TIPETyCMOTPEHBI Y4EOHBIM IJIAHOM

OYHO-3A0YHAS ®OPMA OBYYEHUA

4.1. Crpykrypa IHCUMILIAHDI.

OOm1ast TPyA0EMKOCTh AUCIUILIMHEI 10 TaHHOW (opMe 00ydeHHs COCTaBIsIeT 2 3a4eTHbIC eMHUIIBI (72

aKaJIeMUYECKHUX yaca).

| ®dopma paboThl 00ydaromuXxcst/Buasl yaeOHBIX 3aHATHIA |

TpyaoeMKocTh, 4acoB




Cemectp | Cemectp Beero
1 2

KonTakTHas ayuTopHasi pabota o0ydaromuxcs ¢ 34 34
pernojaBaTeneM:
Jlexmmm (J1) 17 17
[Ipaktuueckue 3ansatus (I13) 17 17
CamocrosTenbHas paboTa: 38 38
Kypcosoii npoext (KII), kypcoBas padota (KP) - -
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Dcce (D) - -
CamocTosTeNbHOE U3yUEHUE Pa3/IeIOB 38 38
3auer/sK3aMeH 3a4er 3a4yer

4.3. Pa3nennbl IMCHUILINHBI, H3y4aeMble B 1 cemecTpe

KonunyectBo yacos
Ne
KonTakTHas padora odyuyarommxcs
pas HaumenoBanue pa3aenon
AynuropHas
fena Bcero padora CP
J| 113 | JIP
1 2 3 4 5/ 6 7
1 | ®unocodus u Xumus 12 4 | 4 4
o [lonckn  mepBoHavana Gpuiocopamu 10 3 3 4
JIpeBHETO MHpa
3 |Xumuueckue mpeacTaBIeHNs ATXUMUKOB 10 2 2 6
4 |BO3HMKHOBEHME XMMHYECKOW ATOMUCTUKHU 10 2 2 6
5 |CraHOBIEHHE CTPYKTYpPHOIl XMMHH 10 2 2 6
6  [3akoHOMEPHOCTH XUMHYECKOTO MPOLIECca 10 2 2 6
7 [1CD JI.1. MenpaeneeBa Kak OTpaKeHUE €MHCTBA 10 ) ) 6
MaTepUaIbHOTO MHUpa
Umoeo: 72 17 | 17 38
1.4 CamocTosiTesibHasi paboTa CTYIeHTOB
HaumenoBanue tembl Bun camocrosTensHON
. OueHouHoe Kon-Bo Kon
JUCIUTUTAHBI UITH BHEAyIUTOPHOU pabOTHI
CPEICTBO 4acoB | KOMIIETEHLIUH
paszena oOyuatomuxcs, B T.4. KCP
dunocodust 1 XUMUS N3yueHnne Hay4yHOU
JIUTEPATYPHI [0 TEME;
patyp : 13,Y0, T 4 VK-1
MOJIFOTOBKA K YCTHOMY
OIpocy




ITouckun mnepBoHauvana | M3ydyeHne HayuHOU
¢unocopamu JlpeBHero| TUTEpaTypHI IO TEME; 13, VO, T 4 VK-
Mupa MOATOTOBKA K YCTHOMY T
oIpocy
XUMUYECKHE N3yuenune HayyHon
IpeJICTaBICHUS JUTEPATYPHI 10 TEME; 13, YO, T 6 VK-1
AIXUMHUKOB MOArOTOBKA K YyCTHOMY T
oIpocy
BosnukHosenue N3yueHne Hay4yHOU
XUMHUYECKON JUTEPATYPHI [10 TEME; 113, V0. T 6 VK-1
ATOMUCTUKU MIOArOTOBKA K YCTHOMY T
OIpocy
N3yueHne Hay4yHOU
CraHoBieHue JUTEPaATYpPHI [0 TEME; 113, V0. T 6 VK-1
CTPYKTYpPHOM XUMUU MIOJAFOTOBKA K YCTHOMY T
OIpocy
3aKOHOMEPHOCTH N3y4yenue HaydHOI
XMMHMYECKOT0 IIPOLECCa | JIUTEPATypPBI IO TEME; 3. Y0, T 6 VK-1
IIOATOTOBKA K YCTHOMY T
onpocy
[ICO A.1. Menneneesa | M3yueHne HayuyHOU
KaK OTPaKEHHUE JIUTEPATYpPBI 110 TEME; 3. YO, T 6 VK-1
eIUHCTBA MOArOTOBKA K YCTHOMY ’ i
MaTEpUaIbHOIO MUPA onpocy
Bcero yacor 38

4.5 JlaGopaTopHble 3aHATHUS — HE NIPEyCMOTPEHBI Y4EOHBIM IJIAHOM

4.6 [IpakTHYeckne 3aHATUS

Ne Ne KomuuectBo
HanMeHoBaHME MPaKTHYECKOTO 3aHATHS
/| paszgena 4acoB
1. 1 dunocodust U XUMUL 4
2. 2 IMouckn mepBoHauana ¢punocopamu JlpeBHero Mupa 3
3 3 XUMUYECKUE TPEJICTABICHUS AIXUMUKOB 2
4. 4 Bo3HUKHOBEHHE XMMHYECKON aTOMUCTUKU 2
5 5 y 2
CraHOBJICHHE CTPYKTYpPHOU XUMUU
6 6 3aKOHOMEPHOCTH XMMHUYECKOTO IIpoLecca 2
I1CO JI.1. MenpaeneeBa Kak OTpaX€HHUE €AMHCTBA )
7 7 MaTepuaIbHOTO MUpa
Bceero: 17

4.7 KypcoBoii IpoeKT — He TPeTyCMOTPEHA YUCOHBIM IIJITAHOM




5. Ilepeyenb y4eOHO-METOAMYECKOr0 O0eclmeYeHUs1 IS CAMOCTOSITEIbHOH padoThI
00y4YarIMXCs 0 TUCHUILINHE (MOIYJIIO).
yqe6H0-MCTOJII/I‘I€CKI/II71 KOMIUJICKC I10 JUCHUINNIMHE BKIIFOYACT KOHCIICKTHI JIGKL[I/Iﬁ, KOTOPBIC HAXOOATCA B
CcBOOOJHOM JIOCTYTIE AJIsI CAMOCTOSITENILHOM pabOThl MarucTpaHToB Ha Kadeape «Dunocodusy.
CamocrosiTenpHast paboTa MaruCTPaHTOB BKITFOYACT:
- MOJrOTOBKA KOHCIEKTA 110 MPEJI0KEHHON TEMATHUKE;
- IOATOTOBKA OOKJIaaa U NPE3CHTAINUN OJIA IIPAKTHYCCKUX 3aHSITHH.

6. ®oH/1 OLICHOYHBIX CPEICTB /ISl TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH H IMPOMEKYTOYHOMN
arTecTaunu

1. EcrecTtBO3Hanue — 310:

+ Otpaciap Hay4YHOTO ITO3HAHHUS

OTpacibp HApOIHOTO XO35NCTBA

Cdepa cormanbHbIX OTHOLIEHUHT

2. I'naBHast 0COOEHHOCTH HAYKH — 3TO €€:

PerynupoBaHus co CTOpOHBI HCOJIOTM3UPOBAHHOTO PYKOBOJICTBA

[TogurHeHNE pEITUTHO3HBIM JOIMaM IOJI0KEHHE

3aBHCHMOCTB OT JINUHOCTH MCCIIEOBATENS

+O0BbEKTUBHOCTh

3. Ha ¢pyHaaMeHTAJbHYIO U NPUKJIAJAHYIO OAPA3/e/seTcd HayKa:

+®duznka

Meramtyprus

I'eorpadus

ArpoHomus

4. Hayka — 3T0:

+KOMIIOHEHT 1yXOBHOU KYJIBTYpBI

DJeMEeHT NMPaKTUYECKOro MpeoOpa3oBaHus MUpa

DeMEeHT MaTepUalbHO-IIPEAMETHOTO OCBOCHHSI MUPA

PesynbraT 00b11€HHOTO, JKUTEHCKOTO 3HAHUS

5. IIpo6;1eMBbI HPABCTBEHHOM OTBETCTBEHHOCTH Y4E€HOI'0 CErOAHS OTHOCATCH K 00/1aCTH (DOPMHUPOBAHUS:

+HayuHo# KyJIbTypbl

MeTton0a0run Hay4HOT O HCCIEI0BaHUS

CBs31 MeX]ly HayKOH 1 00IIeCTBOM

CBs131u MeX 1y HAyKOUM M POU3BOJICTBOM

6. IlepBoii B ucTOpHH HayK (pu3nyeckass KApTHHA MHPa ObLIAa:

Mertaduznyeckas

KBantoBo-noneBas

DJIeKTpOMarHuTHast

+Mexannueckas

7. BuiepBble njiesi 0 eAMHCTBE MAaTEPHATbHOM OCHOBE OKPYKAI0LIero MUpa 0bl1a BEIIBUHYTA:

+/lpeBHerpeueckumu unocodamMu MUIETCKOM IKOIIBI

HpeBHerpeuecknumu Gunocodamu DIEHCKOM MIKOITbI

JpeBHEMHIUNCKUMH MyIpeLiaMmu

JIpeBHEKUTANCKUMHU MYApELaMHU

8. McxoaHOM 0CHOBOI1 BCeX 3HAHMI 0 MPUPO/E B APEBHOCTH SIBJISAINCH 3HAHUSA:

buonornueckue

XuMHU4ecKue

Memununackue

+dusnyeckue

9. MarepuanucTu4yeckasi TPAKTOBKA (PM3HMYECKON KapTHHbI MHPA XapaKTepHa 1JIs:

A. Ditamrreiina u B. Ieitzentepra

O. llpenunrepa n A. DWHIITENHA
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+M. [Inanka u A. DitHIuTEHA

B. I'eiizenbepra u 3. lIpenunrepa

10. ®usnyeckass KAPTUHA MHUpA:

+3aHuMaeT JOMMHUPYIOILEE NI0JI0KEHUE B €ECTECTBEHHOHAYYHON KapTUHE MUpa
SABnsieTcs He0OsI3aTEILHON COCTABIIAIONICH YacThIO OOIIEH KapTHHBI MHPa
SBnsercst HEOOXOAMMOI, HO HE ONPEEIAIONIeH YaCThIO O0IIEel KapTHHBI MUpa
SIBnsieTcs HauMeHee CYIIECTBEHHOI YacThio 00LIel KapTHHBI MUpa

Bomnpocs! k 3auery

6.

10.

11.

12.

13.
14.
15.

[Toucku nepBoHauana apeBHerpedeckumu guinocodamu (Anakcumen, ['epaximt, Keenodan, Dmremnox).
Yetsipe snemenTta ctuxuu Apuctorens (384-322 rr o H.3.)

AToMuUCTHYECKHE B3I ApeBHerpedeckux ¢unocopor Jlepkumma, demokputa n Snukypa (Y-11 BB 10
H.3.). [Toama Jlykpenus «O mpupoze Bemiein».

DNMHACTUYECKUH Tiepro B pa3BuTuu xumun (1Y-1 BB 110 H.3.). [loncku npeBpaiieHus BEmecTB B 30J10TO
(bonoc).

Anxumus apabo-mycynsmanckoro mupa YII-XH BB (I'ebep, Pazec, ABurienHa).

CpenneBexoBas esporeiickas anxumus XI-XYH BB (Marnyc, bekon. [loucku «punocodckoro kamus» u
OTKPBITHSI AIXUMHUKOB.

Konen anxumun. fAtpoxumus Kak panpoHalbHOe nponaoinkeHue amxumuu (XY-XVYH BB). Arpukoia,
[Taparnenbc - OCHOBONOIOKHUKH MEAULIMHCKOTO HAIIPABJICHUS B XUMUH.

XuMuko - meguiackas ¢punocodust [Tapanensca.
«Anxumus» JInbay - nepsblii B ucropun yueOnuk xumuu (1587). Pabots! I'may6epa.

3akoH boiins (1662) - Mapuotrta (1676), ero 3HaueHHE 111 aTOMUCTHYECKON TCOPUHU BEIIECTBA.

[IpencraBnenue boiins 006 snemente. Kputuka npencTaBieHU aJIXMMHUKOB M CHCTEMa XHUMHUYECKOMN
dunocoduu B counnenuu boitns «Xumuk - ckentuk» (1661).

Irtanbl GOPMUPOBAHMSA U OLEHUBAHUSI KOMIIETEHIUIA.

Kon HaumenoBanue

Ne KonTponupyemsle pasnensl (TEMBbI) S — OLEHOUHOTO
i/ UCHHUILIAHEI (1u ee wacth) cpescTBa
1 dunocodus u Xumus. VYK-1,5 13, VO, T
2 | Iloucku mepBoHauana duaocodamu YK-1,5

[peBHero Mupa. A3, YO, T
3 XuMHU4ecKue MpeACTaBICHUS VK-1,5 113, VO, T

ATXMMHKOB T
4 | Bo3HUKHOBEHHE  XHMHYECKOM VK-1,5

ATOMHUCTHKH 3, Y0, T
5 | CraHoBEHHE CTPYKTYPHOI XUMUHU. VYK-1,5 13, VO, T
6 | 3aKOHOMEPHOCTH XHUMHYECKOTO IMpolecca. YK-1,5 13, VO, T

IIkana 1 KPUTEPHHU OLleHUBAHUSA MUCbMEHHBIX M TBOPYECKHX PadoT.
11



bamn Kpurepun
BI

5 ['my6okoe u nmpoyHoe yCBOCHHE MPOrpaMMHOT0 Marepuania. [lonusie,
MOCJIeI0BAaTEIbHBIC, TPAMOTHBIE U JIOTHYECKHU U3JIaraéMble OTBETHI MPU
BUIOU3MCHCHUU 3alaHUA. CBO60}1HO CIIPaBJIACTCA C IMOCTABJICHHBIMU
3aJadyaMu, MOXKET 000CHOBATh IMPUHATBIC PEIICHUSA, IECMOHCTPUPYET BIaJCHUC
Pa3HOCTOPOHHUMH HAaBBIKAMM U IPUEMaMU BBITIOJTHEHMSI TPAKTUYECKUX PaldoT.

4 3HaHue MPOrpaMMHOT0 MaTepuana, TpaMoTHOE U3JI0KeHHe, Oe3
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE HA BOIIPOC, PAaBUIBHOE IPUMEHEHUE
TEOPETUYECKUX 3HAHUH, BIIaJIeHUE HEOOXOIMMBIMU HaBbIKAMU IIPU
BBITNIOJTHEHUH NTPAKTUYECKHUX 33724

3 JleMoHCTpHpYyeT yCBOEHHE OCHOBHOT'O MaTepualia, Ipu OTBETE

JIOITyCKAKOTCSI HETOYHOCTH, IIPU OTBETE HEJOCTATOYHO NPABUJIbHbBIC
(hOpMyIIMPOBKH, HAPYIIIEHUE MTOCIEIOBATEILHOCTH B U3JI0KEHUN
HpOI‘paMMHOI‘O MaTepHana, 3any[[HeHI/ISI B BBIIIOJIHCHHU N HpaKTI/I‘IeCKI/IX
3aJJaHuH

2-1 | Cnaboe 3HaHME MPOrPaMMHOI0 MaTepuaa, Py OTBETE BOSHUKAIOT OLIUOKH,
3aTPYAHCHU A ITPH BBIITIOJTHCHHUU IMMPAKTUYCCKUX pa60T

IIIxaja ¥ KpUTEPUH OLEHMBAHUA TECTOBBIX 3aJaHHI.

Onenka Kpurepun
«OTIUYHOY 3amanue BeinoaHeHo Ha 91-100%
«Xopouio» 3ananue BoInoiHeHo Ha 81-90%
«Y IOBJIETBOPUTEIBLHO» 3aganue BeIonHeHO Ha 51-80%
«HeyaoBiaeTBOpUTEIBLHO» 3ananue BeinoaHeHo Ha 10-50%

7. Oco0eHHOCTH peaju3aluy AUCHUILUIMHBI /151 HHBAJTUAOB U JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMU
310POBbS

[Tpu 0OyveHuu nuIl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI YUUTHIBAIOTCS UX MHAWBHyaJIbHbIE
ncuxopusznueckue ocoOeHHocTH. OOydeHHe WHBAIUAOB OCYIIECTBISIETCS TaKKe B COOTBETCTBHH C
MHAUBUAYAIBHON IporpaMMoii peabuinTanuy nHBanuaa (mpu HaJIuIuH).

s nuy ¢ napywenuem cyxa BO3MOXKHO IpeOoCTaBIeHNne yueOHOM nHdopMauy B BU3yaabHOH (opme
(KpaTKMil KOHCIEKT JIEKIMH; TEKCTbl 3aJaHHil, HaleyaTaHHbIE YBEJIWYEHHBIM HIPU(TOM), HAa ayJAUTOPHBIX
3aHATHSX JOIYCKAeTCs IPUCYTCTBUE ACCUCTEHTA, a TAKXKE CYpAONEPEBOAUMKOB U TU(IIOCYPIONIEPEBOAUUKOB.
Texymuii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISETCS B NHCbMEHHON (opme: oOydaromuiics MHCbMEHHO
OTBEYAET Ha BOIPOCHI, MMCbMEHHO BBINOJHSET NMpakTUueckue 3ananus. Jloknan (pedepar) Takxke MOKeT ObITh
IPEeCTaBJIeH B MMCbMEHHOM (hopMe, pHU 3TOM TpeOOBaHUS K COJAEPKAHUIO OCTAIOTCS TEMU K€, a TpeOOBAaHUS K
Ka4yeCcTBY HU3JI0XKEHUs MaTepuasia (IOHATHOCTb, KAaueCTBO pEeYM, B3aMMOJEHCTBHE C ayAMTOpUEH U T. 1.)
3aMEHSIOTCSI Ha COOTBETCTBYIOIME TpeOOBAaHUSA, IpeIbsBIAEMble K IHCbMEHHbIM paboTaM (KauecTBO
oopMieHHsT TEKCTa U CIMCKA JIMTEpaTypbl, TPAMOTHOCTb, HAIWYHE WUIIOCTPALIMOHHBIX MaTepHalioB U T.1.).
[TpomexyTouHas aTTecTanys JUIs JIMI ¢ HApyLIIEHUSIMU CIyXa MPOBOAMTCS B MUCBMEHHOH (opme, NMpH 3TOM
UCTIONB3YIOTCS 00IIMe KpuTepun oleHuBaHus. [Ipy HeoOX0AMMOCTH BpeMsl IOATOTOBKU K OTBETY MOKET OBITh
YBEJIMYEHO.
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ﬂJZ}Z AUy C Hapyuienuem 3peruss NOIIYCKACTCA ayauallbHOC IIPEAO0CTaBJIICHUC PIH(bOpMaI_II/II/I, a TaKXKcE
HCIIOJIb30BAHUC HaAa aAYJAUTOPHBIX 3aHATUAX 3BYKO3aIlIUChIBAOMIUX YCTpOP'ICTB (IlI/II(TO(l)OHOB u T.I[.).
HOHYCKaeTCH INPpUCYTCTBHUC Ha 3aHATUAX ACCHUCTCHTA (HOMOH_[HI/IKa), OKa3bIBAOLICTO O6y‘IaIOH_[I/IMC${
H€06XO,Z[I/IMyIO TCXHUYCCKYIO ITOMOIIb. TeKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTH OCYUICCTBIISICTCS B YCTHOﬁ (I)opMe.
HpI/I MMPOBEACHNN HpOMe)KYTOqHOﬁ arrecTallu Jisd JIML ¢ HApYHICHUCM 3PCHHUA TCCTHUPOBAHUC MOKET OBITE
3aMCHCHO Ha YCTHOC COGGCC,HOB&HI/IG 10 BOIIpOCaM.

Jna nuy ¢ oepaHudenHbIMU B03MONCHOCMAMU 300PO8bSL, UMEIOWUX HAPYULEHUSI ONOPHO-08ULAMENbHO20
annapama, Ha ayJUTOPHBIX 3aHATHUSX, a TAKXKe MPH MPOBEACHUN MPOLEAYP TEKYIIEr0o KOHTPOJIS YyCIIeBaeMOCTH
U TPOMEXKYTOYHOM aTTeCTallud MOTYT OBITh MPEIOCTAaBICHbl  HEOOXOJMMbIE TEXHUYECKHE CpEeACTBa
(mepcoHanbHBIA KOMIBIOTEP, HOYTOYK WM JPYroll TakKeT); JAOMycKaeTcs MPHUCYTCTBHE ACCUCTEHTa
(accucTeHTOB), OKa3bIBAIOIIETO O0YYAIOIIUMCS HEOOXOAUMYIO TEXHUYECKYIO MOMOIIh (3aHATh pabouee MecTo,
MePEIBUTATHCS 110 Ay TUTOPHUH, IPOYUTATH 3a/1aHue, ODOPMHUTH OTBET, OOIIATHCS C MPETNoJaBaTeNIeM).

8. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON Y4eOHOH JMTEepaTypbl, HEOOXOAMMOI 1JIsi OCBOCHUS
AMCUMUILIMHBI (MOIYJIs).

8.1 OcHoBHas iuTEpaTypa

1. JIucee U.K. ®dunocodpus. buonorus. Kynbrypa (paboTsl pa3HbIx jer) [DneKTpoHHbIH pecypc]/
Jlucees U.K.— DnextpoH. TekcToBble naHHble.— M.: Uncturytr ¢umocopun PAH, 2011.— 315 c.—
Pexxum nocryna: http://www.iprbookshop.ru/18755.— DBC «IPRbooksy, mo maposro

2. JIpicak U.B. ®unocodekuii aHamU3 A€CTPYKTUBHOM IEATETFHOCTH YeJIOBEKa [ DIEKTPOHHBIH
pecypc]/ Jisicak 1.B.— DnektpoH. TekcToBbie nanHbie.— CapaTtoB: By3oBckoe oopaszoBanue, 2014.— 266
c.— Pexxum nocryma: http://www.iprbookshop.ru/23598.— 3BC «IPRbooks», mo mapomto 3o10TyxuH
B.M. ®unocodckue Bonpocsr xumun: yuaed. mocodue / B. M. 3onoryxuH, H. A. 3onotyxuna ; ['Y
KysI'TV. - Kemeposo, 2008. - 92 c.

HemeneB A.I'. CoBpemennsbie ¢punocodckue mpooeMbpl MaTEMaTUYECKHIX, ECTECTBEHHBIX U
TeXHUYECKUX HayK: yue0-meros, mocodue / A.I'. Jlemenes. - Apxanrensck: 1U3-g-so AI'TY, 2007. - 79 c.

3. Kanke B.A. ®unocodus maremaruku, pusuku, ononoruu: yued. mocooue/ B.A. Kanke. -M.: KHOPVYC,
2011. - 368 c.

4. Kypamos B. 1. Uctopus u ¢unocopus xumun: yued. nocodue / B.1. Kypamos. - M.: KV, 2009. -
608c.

5. CnimpkuH A.T". ®unocodust: yaebnuk. 2-¢ u3a. / A.I'.Crupkun. — M.: IN'apaapuxu, 2006.

8.2 JlonosiHuTEAbHAS JIUTEpPATypa
1. Kanxke B. A. ®unocodus. Mcropuueckuit 1 cucreMatiuueckuii kype. 5-e u3a. M.: Jloroc, 2010.
2. Crupkun A. I'. @unocodwust. — 2-e uzn. - M.: I'apmapuku, 2008.
3. Kanke B.A. OcHoBHbIe (puiocodckre HampaBieHUs M KOHIEMIUN HaykH: yued. mocodue. M., 2008. —

4. Kapnan P. ®unocodpckue ocHoBanus Gpusuku. M., 1971

5. Kusazesa E.H., Kypatomos C.I1. 3akoHBI 3BOIIOIMHY ¥ CAMOOPTaHU3ALMU CIOXKHBIX cucteM. M., 1994.

6. Koxanosckuit B.I1., Ipxunenckuii B.W., Ceproneesa E.A. ®unocodus nayku. Yuebnoe nocodue. M.,
2006. — 496 c.

7. Kyn T. Crpykrypa HayuHbIX peBomtouuii. M., 1975, 1977.

8. Jlakatoc U. JlokazatenbcTBa U onpoBepkenus. M., 1967.

9. Mukemmna JI. A. ®unocodus nayku: Obuire npobieMsl Mo3HaHUs. MeTOJ0NI0rusS €CTECTBEHHBIX U
T'YMAaHUTApHBIX HayK. Xpecromatus. M., 2005.

10. Muxkemuna JI. A.  ®wuiocopus Hayku: CoBpeMeHHas smucteMosiorus. HayuHoe 3HaHue B
JUHAMMKE KYJIbTypbl. METOI0JIOTHSI HAyYHOTO HcciaeioBaHus: yueb. mocodue. M., 2005. — 464 c.
11. ITonmep K. Jloruka u poct HayuHoro 3HaHus. M.,1983.
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12. ITyankape A. O nayke. M., 1990.

13. Paccen b. YUenoseueckoe no3nanue. Ero cdepa u rpanumsl. M., 1957.

14. Cenbe I'. OT MeUTBI K OTKPBITHIO: KaK CTaTh YYEHBIM. M.,

15. CoBpemennbie  ¢Gmiocopckue TPoOJIEMBbI  €CTECTBEHHBIX, TEXHHUYECKHMX U  COIHAIBHO-
T'YMaHUTAPHBIX HayK: yueOHUK / oz obml. pea. B.B. Muponosa. M., 2006. — 639 c.

16. Cospemennas ¢unocopus Hayku. Xpecrtomatusi, M., 1994,

17. Crénun B.C. Teopetnueckoe 3nanue. M., 2000.

18. Crénun B.C. ®unocodus nayku. O6mme npodiemsl: yueoruk. M., 2006. — 384 c.

19. Crermun B.C., B.I'. 'opoxoB, M.A. Po3oB. ®unocodus Hayku v TeXHUKH. M.,1995.

20. Cynp0b1 ecTecTBO3HAHUS: COBpeMeHHbIe uckyccun. M., 2000.

21. UYepnasckuii [[.C. Cunepretuka u nHQOpMaIMOHHBIE MPOIECCH B )KUBBIX cucTeMax. M., 2001.

22. Opank @. Gunocodus Hayku. M., 1960.

8.3 llepuoauyeckue u3xaHus
Kypnausr:
«Bompocs! punocopumn»;
«Hayxka u )Ku3HbY;
«HayxoBenenuey;
«ITpuponar;
«HenmoBek».

9. Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH '""UHTepHeT" (majiee - ceTh
"UHTepHeT'), HEOOXOAUMBIX /IJI5l OCBOCHUS IUCHUIIMHBI (MOYJIf).

http://philos.msu.ru/

http://www.philosophy.nsc.ru/BIBLIOTECA/Library.htm

http://philosophy.allru.net/main.html

http://www.i-u.ru/biblio/default.aspx?group=0

10. MeToauyeckue ykazaHusi A/ 00y4arolHUXcs 10 OCBOCHUIO JTMCIUILINHBI (MOAYJIsT).

ITonroroBka K NMpakTUYECKUM 3aHIATUAM JOJDKHA CTPOUTHCSA B COOTBETCTBUU C LIEJIIMU M 3aJjayaMU Kypca.
OTBeT Ha BOIPOC CJIEIYEeT CTPOUTH C IMPUBJICYECHUEM OOIIMPHOrO KOJIMYECTBA OCHOBHOM M JOIOJIHUTEIBHOMN
JUTEPATypBl, IPU OTBETE CIEAYET 0053aTeIbHO yKa3aTh, KAKUE MCTOUYHUKH OBLIIM MCIOJIb30BAHBI.

JlutepaTypa 15 NpaKTUYECKUX 3aHSITHIA:

1. Kanke B. A. ®unocodus. Mcropuueckuit u cucremMatuueckuii kype. 5-e u3a. M.: Jloroc, 2010.

2. Crupkun A. I'. @unocodust. — 2-e uzn. - M.: Iapmapuku, 2008.

3. Kanke B.A. OcHoBHble (puiocodckre HampaBieHUs U KOHLEMIUK Hayku: yueb. mocodue. M., 2008. —

4. Kapunan P. ®unocodckue ocHoBanus Gpusuku. M., 1971

5. Kuszesa E.H., Kypatomos C.I1. 3akoHbI 3BOJIIOLIMK U CAMOOPTaHU3AIMH CIOKHBIX cucteM. M., 1994.

6. Koxanosckuii B.IL., Ilpxunenckuii B.1., CeproneeBa E.A. ®unocodus nayku. Yuebnoe nocodue. M.,
2006. — 496 c.

7. Kyn T. Crpykrypa HayuHbIX peBoatouuii. M., 1975, 1977.

8. Jlakatoc U. JlokazaTtenbcTBa u onpoBepkeHus. M., 1967.

9. Mukemmna JI. A. ®unocodus nayku: Obuie npobieMsl nmo3HaHus. MeTOJ0I0rus €CTECTBEHHBIX U
I'YMAaHUTApHBIX HayK. Xpecromatus. M., 2005.

10. Muxkemuna JI. A.  ®wuiocopus nayku: CoBpemeHHas snuctemosiorus. Hayunoe 3HaHue B
JUHAMMKE KYJIbTypbl. METOI0JIOTHSI HAYYHOTO HcciaenoBaHus: yueb. mocodue. M., 2005. — 464 c.

11. ITonmep K. Jloruka u poct HayuHoro 3HaHus. M.,1983.

12. [Tyankape A. O nayke. M., 1990.

13. Paccen b. YUenoseueckoe noznanue. Ero chepa u rpanunst. M., 1957.

14. Cenbe I'. OT MeUTHI K OTKPBITHIO: KaK CTaTh YYEHBIM. M.,

15. CoBpemennble  (unocodckue npoOIEMbl €CTECTBEHHBIX, TEXHHYECKUX U  COLHUAIIBHO-

rYMaHUTapHbIX HayK: yueOHUK / mox obul. pen. B.B. Muponosa. M., 2006. — 639 c.
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16. CoBpemMeHHas punocodus Hayku. Xpectomatus, M., 1994,

17. Crenun B.C. Teopernueckoe 3nanue. M., 2000.

18. Crerun B.C. ®unocodus nayku. O6mue npodnemsl: yaueOnuk. M., 2006. — 384 c.

19. Crenun B.C., B.I'. 'opoxoB, M.A. Po3oB. ®unocodus Hayku u TeXxHUKH. M.,1995.

20. Cynp0bI ecTecTBO3HAHMS: COBpeMeHHbIe nuckyccun. M., 2000.

21. Yepuapckuii 1.C. Cunepreruka u nHGOpMaIIMOHHBIE MPOLIECCH B )KUBBIX cucTtemMax. M., 2001.
22. Opank O. Gunocodus Hayku. M., 1960.

[{enbro NpakKTUYECKUX 3aHATHH ABIIACTCS:
- 3aKPEIUICHUE MOJYyYEHHBIX 3HAaHUM;

- pOBEpPKa YPOBHs MOHUMAaHMs CTyJEHTAaMH BOIPOCOB, OCBAMBAEMBIX MO y4eOHOW JHUTEpaType,

CTCIICHU Ka4YCCTBa YCBOCHU MaTCpUalia CTyACHTAMMU,

- BOCIIOJIHCHHC np06en0B B HpOfII[CHHOfI TeOpeTquCKOfI 4aCTH KypCa M OKa3aHHME IIOMOLIU B €TI0

YCBOCHUM.

11. Ilepeyenr  MH(OPMALMOHHBIX  TEXHOJIOTHIi, MCHOJb3yeMbIX MPH  OCYLIECTBJICHHUH
o0pa3oBaTe/IbHOIO Mpouecca Mo JMCHUILINHE (MOAYJ/10), BKJIKYAs NepevyeHb NPOrpaMMHOI0
o0ecrieyeHNst M HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH).

http://www.philosophy.ru

http://www.konferencii.ru

http://www.globalistika.ru

12. MarepuanbHO-TeXHUYeCKass 0a3a, HeoOXoauMasi JJsi OCYIIeCTBJIEHHUsSI 00Pa30BaTEJIbLHOIO
npouecca no gucuuiinae (moayso). IlpuBoasitesi cBeeHus 0 CIEUAIM3MPOBAHHBIX Ay IMTOPHUAX,
OCHAIEHHBIX 00opy10BaHUEM (cTengamu, MOJEJIsIMH, MaKeTaMH, HH(pOpPMAIHOHHO-
H3MEpHUTEJbHBIMU CHCTEMAaMH, o0Opa3naMd W T.JI.) W NpPeIHA3HAYEHHBIX I TPOBedeHHs
JIa0OPaTOPHOI0 MPAKTHUKYMA, 0 TEXHHUYECKUX U IJIEKTPOHHBIX CPeICTBAX 00y4YeHHMs] U KOHTPOJIA
3HAHMI CTYJI€HTOB.

3aasatus o AucnuIininHe «Dunocodckue NpoOIeMbl XUMHUWY) TMPOBOIATCS B YYCOHBIX ayJTUTOPHUSIX C

HCIOJIb30BAHUEM MHTCPAKTHUBHBIX JOCOK, IIPOCKTOPA U HATJTIAAHBIX MOCOOHiA.
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http://www.globalistika.ru/

MUWUHUCTEPCTBO HAYKHM U BBICHIEI'O OBPA3OBAHUA
POCCHICKOM ®EJEPALIUN
@enepanLHoe ToCyaapCTBCHHOC 6IOI[)KGTHO€ 06pa30BaTeJ'ILHO€
yUpekJIeHUE BBICILIETO 00pa30BaHUs
«YEUYEHCKUI FOCYI[APCTBEHHBIPT YHUBEPCUTET UMEHU
AXMATA ABJIYVJIXAMUJIOBUYA KAJIBIPOBA»

BUOJIOI' O-XUMUYECKUI ®AKYJIBTET
Kadenpa «Xumus»

PABOYASA TTPOI'PAMMA
YYEBHOU JUCHUTLJIAHBI
«YrnpasJieHue MPOeKTAMU»

Hanpagnenue noAroToBKu (CrenuaibHOCTH)

XUMUS

Kox HanpaBiieHus: HOArOTOBKU
(cnenuanibHOCTH)

04.04.01

[Ipoduse TOATOTOBKH

HeopraHI/IquKa;[ XUMMU

KBanmndukamys BbIITyCKHHKA Marwuctp
dopma o0yueHus OuHas, ouHO-3a04YHast
Kox nucuuminael b1.B.02

I'po3nsbiii, 2023 T.




yaunos K.A-B. Pabouass mporpamma yueOHOM NUCHMIUIMHBI «YTpPaBICHUE MPOCKTaAMN)
/coct. nmomeHT kadenpel xumun K.A-B. IllyaunmoB - I'posmbrii: ®I'BOY «Yeuenckwmii
rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. KanpeipoBay, 2023 T.

Pabouas mporpamma yueOHOM IUCHMIUIMHBI pacCMOTpeHa W oJ00peHa Ha 3acelaHuu
Kadeapel «XuMHs», peKOMEH/IOBaHa K MCIOJIb30BAaHUIO B yueOHOM mporecce (mpotokon Nel ot
03.09. 2023 r1.), cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIO
moarotoBku 04.04.01 — «Xwumwus» (ypoBEeHb MAarucTpaTyphl), YTBEPKIACHHOTO MPHUKA30M
MunuctepcTBa obpa3zoBanus W Hayku Poccuiickoit @eneparun ot 13 umronst 2017 r. Ne 655, ¢
yaetoM npoduns «Heopranmdueckass XUMHS», a TakkKe pabounM y4eOHBIM IIJIAHOM IO JaHHOMY
HarpaBJICHUIO TOJATOTOBKH.

©lllyaunos K.A-B., 2023 r.
©®I'BOY BO «Yeuenckuit rocyrapcTBeHHblil yHuBepcuTeT uM. A.A. Kaapiposay, 2023 1.
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10.

11.

12.

Conepxanne

CcTp.
Lenu 1 3a1a4n OCBOCHUS AUCLUUIUINHBI 4
[Tepedyens uTaHUPyEMBIX PE3yIHTATOB OOYUYECHHSI IO JUCITUTIIIMHE
(MOAYJII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMH OCBOCHUS
0o0pa30BaTeIbHON MPOrpaMMBbl 4

Mecro nucuuruinnsl (Moayst) B ctpykrype OIIOII 5
Copep:xaHue JUCHUILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE [0 TEMaM

(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA

aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
Ilepeyenp yueOHO-METOIMUECKOTO 00ECIeYeHHs Il CAaMOCTOSATEIbHON

paboThl 00YYAOITUXCSI TIO JUCITUTUIMHE (MOIYJIIO) 12
@DOH/| OLIEHOYHBIX CPEJCTB JJIs IPOBEACHUS IPOMEKYTOUHOMN aTTecTaluu
oOyyaromuxcs 1o AUCUUIUTMHE (MOJYJIIO) 12
Oco6eHHOCTH pealn3aluyl TUCIMIUIMHBI U1 HHBAINWIOB U JIUIL C

OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI 14
[lepeyeHb OCHOBHOM U JONIOJHUTENBHOM yUeOHOH TUTEpaTyphl,

HEOOXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOLYJIS) 15
Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"UntepHet", HEOOXOIUMBIX JJIsl OCBOCHUSI TUCIUTLTAHBI (MOTYJIS) 16
Metoandeckue ykazaHus Ui 00y4yaroIluxcs M0 OCBOSHHUIO TUCIUILUTUHBI

(Moyst) 16
[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU

OCYIIECTBIEHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJII0Yas [I€PEeYeHb IPOrpaMMHOro obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 17
Onucanne MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMON IS

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIEcca MO AUCHUILINHE (MOIYIIIO) 17



1. ]_le.]'llfl H 3aJa4Y1 OCBOCHHMA JUCHUIIJIMHBI

e ocBOeHUS TMCUUILIUHBI:
— copMupoOBaTh y ciaymiarenaeii HeoOXoaAuMbIil 00bEM (PyHIAMEHTATBHBIX U MIPUKIAIHBIX 3HAHUH,
MPaKTUYECKUX HABBIKOB, HEOOXOUMBIX JUIsl YCIICITHOTO YIPABICHUS MPOCKTAMH.

3agauu AMCUMIIMHBI:

- U3Y4YCHHE C MTOHITUHHO-KAaTerOpruaabHOIO anmnapara B 00J1acTy ypaBIeHHs POCKTaMH;

- (hopMupoBaHHE 3HAHUSI METOJIOB CTPYKTYPH3AIMU U YIIPABICHUS IPOCKTAMU;

- (opmupoBaHUEe YMEHUI1 HCIIONIB30BAHMSI COBPEMEHHOT'O HHCTPYMEHTAPUS YIIPaBICHUS
MIPOEKTaMH (JIEKOMITO3UIIHSI, BBIICTICHUE 3TANOB, (YHKIUH U MTPOIIECCOB MPOEKTA);

- (popMHpoBaHNEe HABBIKOB U YMEHHUI MOJTOTOBKM 00OCHOBAHUS U pa3pa0dOTKHU IJIaHa MPOEKTA.

2. Hepeqenb NJIAHUPYEMBIX PE3yJdbTaTOB Oﬁy‘leHI/IH Mo AMCHUIIJINHE, COOTHECCHHBIX C
INIAHUPYEMBIMHU pE3YyJIbTaTaMU OCBOCHUSA 06pa3OBaTeJ'ILHOI7[ nporpamMmmal.

[Ipouecc n3yueHus: AMCUUILIIMHBI « Y TIpaBiIeHUE IPOEKTaMK» HarpasieH Ha (OpMUPOBaHUE
3JIEMEHTOB CJIEYIOIUX KoMIeTeHInH B cooTBeTcTBUU ¢ ®I'OC 1o jaHHOMY HANpaBlICHUIO:

I'pynna xomnereHuuim Kareropusi komnereHuui Kon

YHuBepcaabHbIe YK-2

Crioco0eH oCyIIecTBIATh
HOUCK, KPUTHUECKUI
aHaJN3 ¥ CUHTE3
uHpOpMaLuy,
NPUMEHSTH CUCTEMHBIN
HOJIXOJT JJIsl peIIeHUs
MIOCTABJICHHBIX 33724

Koa nu HaumeHoBanue PesynbTaTnl 00y4yeHus1
HHIMKATOPa KOMIIeTeHIHH 10 JMCIHUIINHE
YK-2.1 3HaTh:
Pa3pabarbiBaeT KOHIETIIUIO - TEOPETUYECKUE OCHOBBI U 3aKOHOMEPHOCTH YIIPABICHUS
IIPOEKTa B paMKax poeKTaMu

0003HaYEHHOM MPOOIEMBI:
dopMmynHupyeT 1enb, 3a1a4u,
00OCHOBBIBAET aKTyaJIbHOCTD,
3HAYUMOCTb, OXKHJACMBbIC
pe3yJbTaThl U BO3MOYKHBIC
chepsl UX TPUMEHEHUS

YMeTh:
- BBIITIOJIHATH TCXHUKO-3KOHOMHUYCCKOC 06OCHOBaHI/IC
MTPOEKTOB
Bnaners:
- METOJIOJIOTHEN yNpaBJieHUs MPOECKTaMU Ha YPOBHE,
HE0OXOIUMOM JTSI OCO3HAHHOTO €€ TIPUMCEHEHUS B
YK-2.2 MIPOEKTHOM NEATeTbHOCTH ()YHKIIMOHUPYFOIICH
Pa3pabaTpiBaeT KOHIICTIIIHIO OpraHu3aIuu
IPOEKTa B paMKax
0003Ha4eHHOM NPOOIEMBI:
dbopMyIUpYyeT 11eJh, 3aa9H,




00OCHOBBIBAET aKTyaJIbHOCTD,
3HaYMMOCTb, OXKH/IaeMbIe
pe3yabTaThl U BO3MOYKHBIE
chepsl UX TPUMEHEHUS

YK-2.3

[Inanupyet HEeOOXOAUMBIE
pecypchl, B TOM YHCIIE, C
Y4ETOM UX 3aMEHSIEMOCTH

YK-2.4

Pa3pabartreiBaet mian
pea3aly mpoeKTa ¢
UCIIOJIb30BaHUEM
UHCTPYMEHTOB IJIAHUPOBAHHSI

YK-2.5

Ocy1ecTBIsIET MOHUTOPUHT
X0JIa peaiu3aliy MpoeKTa,
KOPPEKTUPYET OTKIIOHCHHS,
BHOCHT JIOTIOJTHUTEIHHBIE
W3MEHEHUS B TUTAH peaTu3alliu
MPOEKTa, YTOUHSET 30HbI
OTBETCTBEHHOCTH YYaCTHHUKOB
MPOEKTAOIICHUBAECT
JIOCTOMHCTBA M HEJOCTATKH
(TeopeTnyeckue 3aaun),
MPEUMYIIIECTBA U PHCKH
(mpakTHYecKue 3a7auu).

3. Mecro nucunnianabl B ctpykrype OITOIL.
VYueOnas muctumuHa «Ympasnenue npoekramm» (b1.B.02), Bxomut B brok (JucuurumHbel 1o
BBIOOpY) 1 oTHOCcUTCS K BapuatuBHOM udactu OIIOIl mo nampaBnmenuto noaroroBku 04.04.01 —
«Heopranunueckas xumus». Jucuuninnna nzyyaercs Ha | Kypce.

4. Coagep:kanue AUCHMILVIMHBI (MOAYJsA), CTPYKTYPHMPOBAaHHOE MO TemaM (pasgeiam) c
YKa3aHHeM OTBEJCHHOI'0 Ha HUX KOJHYeCTBA aKaJeMHYeCKHUX MJIM ACTPOHOMHYECKHX YacoB
¥ BUJOB Y4eOHBIX 3aHATHIA.

4.1 CTpykTypa IMCHHILIHHBI
OO01as TpyJ0eMKOCTb AUCHUILINHBI 10 JaHHOU (hopMe 00yUeHUs COCTABISET 2 3aUeTHbIE
eauHUITBI (72 aKaJIeMHUYECKUX Yaca)

TpynoeMKoCTh, 4acoB
®opma paboTsl o0yyaromuxcs/Bupl yueOHbIX 3aHATHI Cemectp Beero
1 2
32 32
KonrtakTHas ayautopHasi paboTta o0y4aronIMXcs ¢ MPenoaaBaTesieM:
Jlekumu (JI) 16 16
[IpakTnueckue 3ansatus (113) 16 16
JlaGopartopusie paboTsl (JIP)




CamocrositenpHast pabota ( CPC) 40 40
Kypcosoii npoekT (KII), kypcoBas pabota (KP)
Jloxnan (JI)

Dcer (D)

Pedepat (P)

CamocTosiTenbHOE U3yUEHUE Pa3/IeIoB 40 40

By uTOroBoro KOHTpOJIsl — 3a4€T
3aueT U 3a4eT ¢ OLIEHKOI [0 OYHOI U 04HO-32049HOHU opMaM 00yUeHUs IPOBOJUTCS B paMKaX 3aHATUI CEMHUHAPCKOTO
TWMa, B y4eOHOM IUTaHE dYachl HE BBIJENCHBI. Yachl, BBIJCICHHbIE HAa IMPOMEXKYTOUYHYIO aTTECTallui0 B rpade
«KOHTPOJIbY y4eOHOIO IUIaHa, BKIIOYAIOT B ce0s: KOHTAaKTHYIO ayIUTOPHYI0 paboTy (e€ o0ObeM yCTaHaBIMBAETCS
npukazoM «O HOpPMAaTHUBax pacdera oObeMa TIOJOBOH HArpy3kd MpodeccopcKo-TpenoAaBaTeNbcKOro COCTaBa II0
nporpamma BO») i caMOCTOSATENBHYIO paboTy.

4.2 Conepxxanue pa3/iesioB AUCHUIITHHbBI

®dopma
Coneprkanue paszena TEKYyIIEro
KOHTPOJISI

No Hanmenosanue

pasagiia pasnena

OCHOBHBIE TIOHATHUS B 00JaCTH YIIpaBICHUS
[MPOCKTAMH. Onpenenenue TIOHATHSL
OOBEKTHI yIpaBJIeHUS B [«IPOEKT».  OCHOBHBIE  XapaKTEPUCTUKU
1 MMPOEKTHOM rnpoekra. ba3oBbie sneMeHThl ynpasieHus| YO, PK
MEHEKMEHTE npoektoM.  Kraccudukamuss — mpOEKTOB.
Matpuia neneit 1 MerogoB. OmnpenencHue
MOHATUHN «TIOPT(HENb» U «IIPOrpamMman.

PKu3zHeHHbI MK npoekTta. OnpenesieHue
MOHSTHUSL «OKpYyXKalolas cpelia IPOeKTay.
@akTopbl  BHENIHEH  Cpenbl  MPOEKTAa.
@akTopsl BHYTPEHHEH CpelIbl IPOEKTA.
OCHOBHbIE yYAaCTHUKM TMpPOEKTa M HX
BIUSHUE HAa  pealM3alil0  IPOEKTA.
Onpenenenre MOHATHS «OKMU3HEHHBIN LUK
[IPOCKTA. JiByxda3zuas CTpYKTYpa ] PK
YKU3HEHHOTO UK MIPOEKTA.
UerbipexdaszHas CTPYKTypa IKU3HEHHOTO
nukiaa mnpoekra. [larudasnas crpykrypa
PKU3HEHHOTO LUKJIa IIPOEKTA.
[lecatudaznas CTpyKTypa IKU3HEHHOTO
muKna  npoekta. OObennHEHHas cXxema
Pa3IMYHBIX B3TJISA0B HA JKU3HEHHBIN MK

CtpyKTypHu3anus
[IPOEKTa

OcHOBHBIE MMOHSATHS B obnactu
[IPOLIECCHOTO TMOAXO0Ja K  YIPABICHHUIO
[MPOEKTAMMU. Omnpenenenue TTOHATHS
«TIPOLIECCH. Tumsr MPOIIECCOB,
Ki1roueBble 3J1eMEHTBL BBITIOJTHACMBIC KOMaH/JI0M IMPOCKTa.
MpOeKTa CpaBHUTENBHBIN aHAJIW3 TPYII MPOLIECCOB
YIpaBIICHUS] MMPOCKTOM U (Da3 KUZHEHHOTO
nukia mpoekrta. OmnpenesieHHe OCHOBHBIX
[ATH TPYII  MPOLECCOB  yIPaBJICHUS
MPOEKTOM.

PK, J{




JTansl MPOEKTa

OmnpeneneHue  TOHATHS — «UHULUAIMA
npoekTa».  OCHOBHbIE  COCTaBIISIFOIINE
Pyl MporeccoB MHULIUAIMH. CriocoOb!
OMMCaHus MPOyKTa npoekTa. CocTaBieHue
CTPAaTETHYeCKOro TUIaHa MPOEKTA.
Pa3paboTka KpuTepHeB BBIOOpa IMPOEKTA.
OcHOBHBIE METOJBI BBIOOpa  IPOEKTA.
Crioco6s1 coopa HUCTOPUYECKON
UHpOpPMaLIUU 0 IIPOEKTE. Bunel
dbopManbHBIX ~ pE3yNbTAaTOB  Mpoliecca
MHULMALUN IIPOEKTA. Onpenenenne
MOHSITHS «JIOTYIICHUE» u BU/IBI
nomymeHuid B mpoekrte. OmpexaeneHue
MOHSTUS  «OTPAaHUYEHUE» U BUIBI
OTPaHUYECHUH B IIPOEKTE.

YO, PK

[loaroroBka
000CHOBaHHUS IPOEKTA

['pynma IIPOLIECCOB IUTAHUPOBAHMUSL.
OmnpeneneHne NOHATUH «IIJITAHUPOBAHUE» U
«maH  npoekTa». OCHOBHBIE  YPOBHHU
rulaHupoBanud. [Iponecchsl maHMpoBaHHUS.
[InanupoBanue 1enel U coaepKaHUA
npoekTa. OmnpezneneHue pabOT MPOEKTA.
Kaseniapnoe IJIAHUPOBAHHUE.
[TnanupoBaHue pecypcos.

[ InaHnupoBanue 3arpar 51
¢bunancupoBanus mnpoekra. CoznaHue

YO, PK

YIIpaBiieHUE PUCKaMHU

[ pynna npoueccos.  McnosHeHus.
OmnpeneneHne  IMOHATUS — «OpPraHU3ALMs
VICIIOJTHEHUS IIPOEKTay. [Ipouenypsl
OpraHu3alK UCIIOJHEHUS IIPOEKTA.

I, YO, PK

3aBeplIeHHE TPOEKTa

[pynma  TpOIECCOB  MOHHTOPUHTA U
KOHTPOJISL. Omnpenenenue MIOHSATHS]
«KOHTPOJITh WCTIOTHEHUS MIPOCKTaY.
[Tponeypsl KOHTPOJISI peanu3aiuu
npoekTa. TpeOoBaHUs K CHCTEME KOHTPOJIS.
[Tpuniunbel  nocTpoeHuss 3G HEKTUBHOMN
CHUCTEMBI KOHTpOJIL. Buabl mporeccos
KOHTPOJIs poekTa. OnpeneneHne MOHATHUS
«MOHUTOPUHT». OrnpeneneHue MOHATHIA
«KOPPEKTUPYFOIIHE JCUCTBUS u
«yTIpaBJICHUE U3MEHEHHSIMH TIPOCKTAY.
MeTo 0CBOEHHOTO 00beMa.

YO, PK




OYHAS ®OPMA OBYYEHUA

4.3 Paznennl AUCHUIIJINHBI, U3yYa€MbI€ BO 1 ceMecTpe

KomamgecTBo 4yacos

Ne KonTakTHasi padora o0y4yawommxcst
pas- HaumenoBanue pa3nenos AynuropHas
Acia Bcero abora CP
JI 13 JIP
1 OOBeKTH yNpaBiIeHUs B IPOCKTHOM 2 ) ) 4
MEHEI)KMEHTE
2 | CTpykrypu3auus npoeKTa 10 2 2 6
10
3 KitoueBbie 371€MEHThI POEKTa 2 2 6
10
4 | Dransl IpoekTa 2 2 6
5 [TonroroBka 000CHOBaHUS MPOEKTA 10 2 2 6
10
6 | YnpaBieHue puckamu 2 2 6
14
7 | 3aBepleHuE NpoOEeKTa 4 4 6
Hroro: 72 16 16 40
4.4 CamocrosiTesibHasA padoTa CTy/IeHTOB
Bun camocTtosiTeTpHOM
. OrneHnouno Kon
HaumeHnoBaHue TeMbI BHEAYIUTOPHOU Kon-Bo
TUCITUTUTUHBI WK pa3zena paboThI OOyJArOIITHXCS, © 4acoB KOMIICTCH-
51 q. KCP CPEJICTBO 002078
OOBEKTHI YyIpaBJICHUS B [TpopaboTka y‘le6H(11/I VO, PK 6 VK-2.1-2.5
IIPOEKTHOM MEHEDKMEHTE JUTEPATYPHl, JICKIIHIA
CTpyKTypH3aLus IPoeKTa [IpopaboTka yueOHOMH
JIUTEPATYPBI, JTCKLIAMN. J, PK 6 YK-2.1-2.5
[ToaroroBka qokiajia.
KiroueBbie 371eMEHTHI MPOEKTa [ToaroroBka jokiaja. PK, 1 6 YK-2.1-2.5
Dransl MPoeKTa [IpopaboTka y‘le6H(11/I VO, PK 6 VK2.1-2.5
JUTEPaTYPhl, JEKIHH.
[Tonroroska ob0ocHoBanus | [IpopaboTka y‘{e6H(11/I VO, PK 6 VK2.1-2.5
IpOeKTa JUTEPaTYPhl, JIEKIHHA
VYipasieHue puckaMu [IpopaboTka yueOHOi
JUTEPATYPBI, JTEKIIHAMN. 1, YO, PK 6 YK-2.1-2.5
[ToaroroBka noknaja.
3aBepIIeHre MpoeKTa [IpopaboTka y‘le6H(11/I VO, PK 4 VK-2.1-2.5
JUTEPaTYPhl, JEKIHH.
Bcero: 40

4.5 JlaGopaTopHble padoThl — HE MTPETyCMOTPEHBI YUEOHBIM TUIAHOM




4.6 llpakTHYecKkue 3aHATHS

/o

No
pasnena

HanmenoBanue IMPAKTUYCCKOI'0 3aHATUA

KomnuectBo
JacoB

Ob1ee onpeneneHue NPoeKTa; MpU3Haku Mpoekra. [Ipoexr
U KoMmMnaHusa. Pelyarm  ynpaBnenus. JlBa  acmekTta
YOpaBIEHUS:  «TEXHUKa» U «HUCKyccTBO».  CBs3b
yIOpaBJIE€HUSI TPOEKTaMU C JPYTHMHU YIIPABICHUECKUMHU
JUCIUIUIMHAMU. 3aKOHBI B YIIPABJIECHUH IPOEKTAMH.

QOyHKIMU  yIPaBJICHUS. Ilogcucremsl  ympaBieHUsS
IIPOECKTaMHU. Ynpasienue IPEIMETHON 00J1acThIO,
KaueCTBOM, BPEMEHEM, CTOUMOCTBIO, PUCKaMU, IIEPCOHAIIOM,
BBaHMOIIGfICTBHeM C noapsAaaAYMKaM, KOMMYHHKALUAMMU.
WMHuTrerpanys npoekra.

KiroueBsle monsTHs mnpoekra. Llenm mpoekra, MpoaykT u
pe3yabpTaT NPOEKTa, TPAHUIBI IPOEKTA, CTPATETHYECKUU
wiad. [1nan mo Bexam.

KuzHenHblil MK U (a3bl yOpaBlIeHUS MPOEKTOM. ODTaribl
IIPOEKTa pa3paboTKu HOBOTO W3JIENHSL. Orarnsl
WHBECTUIIMOHHOTO IPOEKTA.

Nuaunmanus npoekra u 3tana. llacnopr mpoekra. busHec-
MpoIriecc IMOATOTOBKM OOOCHOBaHMs MpoekTa. [loaroroska
OTHCaHUs MPOAYKTa, 000CHOBAHHUS MTPOCKTA.

Pa3pabotka mumana mpoekTta. CTpyKTypa IUTaHa MPOEKTa.
IIpoueccs! IaHUPOBAHUS: OIPEIEICHUE NIEPEUHS ONIepaLuil;
OLICHKAa JUINTEJIBHOCTH, PECYPCOB, CTOMMOCTH, I[EPCOHAIIA,
TUTAHUPOBAHKUE B3aUMOJICHCTBUS, UICHTUDUKAIIUA PUCKOB U
pa3paboTka pearupoBaHusl.

Nnentudukarysi ¥ OIEHKA PUCKOB MPOEKTa, pa3paboTka
pearupoBanus. CrocoObl  TPOTHUBOJEHCTBUS  PUCKAM.
VYrpapieHUE U3MEHEHHUSIMU.

3aBepieHue MIpOeKTa: 3aKpbITHE KOHTPAKTOB,
aJIMUHUCTpAaTHBHOE 3aBepuieHue. [loaBeneHue UTOroB
npoekTa. Onpenenenue 3¢dHexkTUBHOCTH TpoekTa. Kaprouka
a/IMMHHCTPATUBHOI'O 3aBEPIICHHUS.

MotuBanius ¥ CTUMYJIHMpPOBaHHE KOMaHIbl IPOEKTa.
[Ipunununer  npemupoBanus. Tunbel  oneHok. Kpurepun
olleHKH paboTel. KitoueBbie nokaszarenu 3pPpexKTHBHOCTH.

Bcero:

16

4.7 KypcoBasi paéoTa — HE peyCMOTpEHa YU4eOHBIM IJIAHOM




OYHO-3A0OYHASA ®OPMA OBYYEHUA

OGmaa TPYAOCMKOCTb JUCHUILINHBI 110 JTaHHOM (bopMe 06y‘-IeHI/ISI COCTAaBJISACT 2 3aUCTHEIC

eaUHUIBI (72 aKaJIeMHUYECKUX Jaca)

Tpyn0eMKOCTb, 4aCOB
dopma paboThl 00ydarommxcs/Buasl yaeOHBIX 3aHATHIA CemecTtp Beero
1 2
34 34
KonTakTHas aynuTopHasi pabota oOyyaroiuxcs ¢ mpenojaBaTeiem:
Jlextunm (JI) 17 17
[Ipaktuueckue 3auarus (I[13) 17 17
JlaGoparopusie padotsl (JIP)
CamocrositenbHast pabota ( CPC) 38 38
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (J)
Dcer (D)
Pedepar (P)
CaMOCTOSITEIbHOE H3YUCHHE Pa3/IeIoB 38 38
By uTOroBoro KOHTpoJIsl — 3a4€T
4.3 Pa3nesbl IUCHMILJIMHBI, H3y4aeMble Bo 1 cemecTpe
KonuyectBo yacoB
Ne KonTtakTHasi padoTa 00y4yaomuxcs
pas- HanmenoBanue pasnenoB AynutopHas
acna Bcero abora CP
JI 13 JIP
1 OOBbeKThl yrpaBieHHs B IPOCKTHOM 2 ) ) 4
MEHEIKMEHTE
2 | Crpykrypu3anus npoeKkTa 10 2 2 6
10
3 KittoueBbie 371€MEHTBI POEKTa 2 2 6
10
4 | Dranbl IpoeKkTa 2 2 6
5 [ToaroToBka 060CHOBAaHUS MPOEKTA 10 2 2 6
6 | YopasieHue puckamu 10 2 2 6
14
7 | 3aBepieHue NpoeKTa 4 4 6
Hroro: 72 16 16 40
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4.4 CamocTosiTeqIbHAsA padoTa CTY/ICHTOB

Bup camocrositenbHOM
HaunmenoBanue TeMbl BHEAYIUTOPHOMH Onenouro Ko-Bo Kon
JUCUUIUIMHBI WK pa3fena paboThI 0OyJArOIIUXCH, . c 4acoB KOMIICTCH-
B T. 4. KCP PEACTBO i
OOBEKTHI yIIpaBJICHUS B [IpopaboTka yueOHOI
npoeKTHm\}/][ I\ECHCI[)KMCHTG HI/E)TCFI))aTypBI,}JIICKHI/Iﬁ YO, PK 6 YK-2.1-2.5
CrpyKkTypH3aius npoeKTa [TpopaboTka yueOHOI
JUTEPATYPBI, JTEKIIHMH. I, PK 6 VK-2.1-2.5
[ToaroroBka nokianaa.
KiroueBbie 371eMEHThI MPOEKTa IloaroroBka gokiazna. PK, [] 6 VK-2.1-2.5
DTarbl IpoeKTa [IpopaboTka y4ueOHOM
i HI/II)TeI;)aTprI,}J’IeKuHﬁ. YO, PK 6 YK-2.1-2.5
[ToaroToBka obocHoBanus | [IpopaboTtka yueOHOM
Hp(l)leKTa nlfTeI;)aTprI,}JIIGKuHﬁ YO, PK 6 YK-2.1-2.5
VYrnpasneHnue puckamMu [IpopaboTka yueOHOMH
JUTEPATYPBI, KLU, I, VO, PK 6 VK-2.1-2.5
IloaroroBka nokiana.
3aBepIeHne MPoeKTa [IpopaboTka yueOHOMI
P b nI/E)TeFI))aTprI,}JIIeKHHﬁ. YO, PK 4 YK-2.1-2.5
Bcero: 40
4.5 JlaGopaTopHble padoThI — HE ITPEyCMOTPEHBI YUEOHBIM TIAaHOM
4.6 IlpakTHyeckue 3aHATHSA
Ne No KommgectBo
Wi | pasgena HaunmeHnoBanue npakTUYECKOTO 3aHITH qacOB
O61ee omnpeaeneHue MPoeKTa; MpU3HAKU MpoekTa. [IpoekT
u koMmmaHus. Peiuarm  ynpasnenusa. JlBa  acmekrta
L. 1 VOpaBlIEHUS:  «TEXHUKa» W «HCKyccTBO».  CBs3b 2
yOpaBlIeHUs] NPOEKTaMU C JAPYTUMHU YNpaBICHUYECKUMU
JUCUUIIMHAMU. 3aKOHBI B YIIPABJICHUU IPOCKTaAMHU.
OyHKIMU ~ yTIpaBICHHUS. [Toncuctembl  ympaBieHHS
MIPOEKTaMHU. VYmpasnenue peaMETHOM o01acTho,
2. 2 KaueCTBOM, BPEMEHEM, CTOUMOCTBIO, PUCKaAMU, IIEPCOHAIIOM, 2
B3aUMOJICCTBUEM C TMOAPSAYMKAMH, KOMMYHHUKAIUSMHU.
WNHrerpauus npoekra.
KiroueBsle monstus mnpoekra. Llenm mpoekra, NMpoaykT u
3. 3 pe3yibTaT IMPOEKTa, TIPAHUIBI IPOCKTA, CTPATETHMYECKUU 2
miad. [lman mo Bexam.
JKv3HeHHBIN UK W (Ba3sl YIPaBICHUS TPOCKTOM. DTarlbl
4. 4 MPOEKTa pa3paboTku HOBOT'O W3EIHS. OTarnsl 2
WHBECTUIIMOHHOTO MTPOCKTA.
5. 5 Wuunmanus npoekra u dtama. I[lacmopTt mpoekrta. busnec- 2
Mpolecc TMOATOTOBKM 000CHOBaHMs mpoekTa. Iloaroroska
OTHCAHUs MPOAYKTa, 000CHOBAHHUS MTPOEKTA.
Pa3paborka muana mnpoekta. CTpyKTypa IUIaHa NPOEKTa.
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[Tporeccrl TUTAHUPOBAHMS: OIPEICIICHUE TTEPSUHS OTIepaITHii;
OLIEHKA JUINTEIILHOCTH, PECypCOB, CTOMMOCTH, IE€pPCOHAIa,
IIJIaHUPOBAHUEC B3aHMOﬂeﬁCTBHﬂ, I/I}ICHTI/I(l)I/IKaIII/II/I PUCKOB U
pa3paboTKa pearupoBaHUsI.

Nnentudukamus w OIEHKAa PHUCKOB TPOEKTa, pa3padoTKa
6. 6 pearupoBanusg. CrocoObl  IPOTHUBOJIEHUCTBUS  PUCKAM. 2
YnpapieHue N3MEHEHUSIMHU.

3aBepieHue MPOEKTa: 3aKpbITHE KOHTPAKTOB,
aJIMUHHCTpAaTUBHOE 3aBepuieHue. [loaBeneHue UTOroB
npoekrta. Onpenenenue 3ppexkTuBHOCTU MpoekTa. Kaprouka
7. 7 a/IMMHUCTPATUBHOTO 3aBEPIICHHUS. 4
MotuBanius W  CTHUMYJIMpPOBaHHE KOMaHIbl  IPOEKTA.
[Tpunuunel npemupoBanus. Tumbsl oueHok. Kpurepuu

orieHKH padoThl. KimroueBbie moka3arenu 3¢ (HEKTUBHOCTH.
Bcero: 16

4.7 KypcoBasi padoTa — He npelycCMOTpeHa y4eOHbIM IIJIaHOM

5. IlepeyeHb y4eOHO-METOAMYECKOr0 oOOeclmeYeHUsl I CAMOCTOSATEJNbHOH PadoThl
00y4arouuXxcH Mo JUCUMILIHHE (MOXYJIIO0).

1. CamocrostenbHas paboTa cTyAeHTOB. Bumbl, popMbl, KpuTepun OLeHKU [DIIeKTPOHHbII
pecypc]: yuebno-meronuueckoe nmocoodue/ A.B. MepeHkoB [u 1p.].— DIeKTpoH.
TEKCTOBBIC NaHHbIe.— ExatepunOypr: Ypansckuii henepanbabiii yauBepcutet, ObC
ACB, 2016.— 80 c.— Pexum nocryma: http://www.iprbookshop.ru/66592.html.— 35C
«IPRbooks»

2. Meroanueckre peKOMEHJAIMH 110 OPraHU3alMKd CAMOCTOSITENIbHOM pabOThl CTYI€HTOB
[DNEKTPOHHBINA pecypc]: [UIsl CTyA€HTOB MHCTUTYTA JUCTAHIIMOHHOTO U 3a04HOT0
00yudeHusi/ — DIEKTPOH. TEKCTOBbIE NaHHble.— M.: Poccuiickuii HOBbI YHUBEPCUTET,
2008.— 88 c.— Pexxum poctyna: http://www.iprbookshop.ru/21291.html.— 9bC
«IPRbooks»

6.@oH/1 OLEHOYHBIX CPEACTB /s NMPOBeJIEHUs] ATTECTAIUM O0yYAIOIIHUXCH MO JAUCUHHUILIMHE
(Moay.110)

[IpemxycMoTpeHsI ciaeayromuye BUAbl KOHTPOJIS KAYECTBA OCBOCHUSI KOHKPETHOW TUCLIUIUIUHBI:

- TEKyLIIMIA KOHTPOJIb YCIIEBAEMOCTH

- IPOMEKYTOYHAS aTTECTANUS 00YYAIOIIUXCS IO AUCIUILIIMHE

®DoH/ OICHOYHBIX CPEACTB ISl MPOBEJACHUS MPOMEKYTOUHON aTTeCTallud O0YyYaroIuXCs
M0 TUCIUIIMHE 0POPMIICH B IPUIIOKEHUU K paboueit mporpaMme TUCIUTUIHHEIL.

TunoBble KOHTPOJIBbHBIE 33aJaHUS WIM UHbIE MaTepUaibl, HEOOXOAUMBIEC Ul OLIEHKU 3HAHMHU,
YMEHHM, HaBBIKOB M (WJIH) OIbITA IEATEIBHOCTH B MPOLIECCE TEKYIIEr0 KOHTPOISA

TecToBble 3aJaHUA

1. JleHexHble CpeaCTBa, LIEHHBIE OyMaru, HHOE UMYIIECTBO B TOM YHUCIIC UMYIIIECTBEHHBIC
HpaBa, NMCHOIIIHUEC )ICHG)KHYIO OIICHKy BKJIaJAbIBACMBIC B 06’I)CKTI)I HpGI[HpI/IHI/IMaTeJ'II)CKOI\/'I
JeSTeNLHOCTU B LENSIX MOMyYeHUs! TPUOBLITU
a) obnuranuu
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0) cyOcuanu

B) aKIMH

I') HMHBECTHLIMHU
1) TpaHc(epTsl

2. YNOITHOMOYEHHBIE MHBECTOPAMHU JIUIIA, OCYIIECTBISIONINE PEATU3ALNIO
MHBECTUIIUOHHBIX MPOEKTOB
a) 3aKa34YUKHU
0) NoApSAAUUKI
B) CyOIOIPSITUNKHI
I) pa3paboTuYuKu
1) TIOJIb30BaTENH 0OBEKTOB

3. BrnokeHue 1eHeXHBIX CpEACTB Ha MPHUOOpETEHNE UMYIIIECTBEHHBIX MTpaB
a) MaTepuaJbHble NHBECTULIUU

0) MpsiIMbIe UHBECTUIIUH

B) pealibHble HHBECTUIINU

') He MaTepUaJbHble HHBECTULINHU

1) KOCBEHHbIE HHBECTULIUU

MeTtoanuyeckre MaTepuaJibl, ONpeaeJsone NpoueIypbl OUeHUBAHUS 3HAHUMN, YMEHUH,
HABBIKOB U (MJIM) ONBITA 1eATeJIbHOCTH

YcrHBI 0OTBET

OmneHka 3HaHUWM npennoiaraeT AUQQepeHIUPOBaHHBIA MOAX0 K 00ydJaromemMycs, y4er
€Tr0 MHIMBHIyaJIbHBIX CIIOCOOHOCTEH, CTETICHh YCBOCHHUS M CHCTEMATH3allnd OCHOBHBIX MMOHATHH U
Kareropuil no aucuuruiiHe. Kpome Toro, oneHnBaeTcsi He TOJNBKO INTyOMHa 3HAHUN MOCTaBIEHHBIX
BOTIPOCOB, HO M YMEHUE HCIIOJIb30BaTh B OTBETE MPAKTUUECKUI MaTepral. OIeHUBaeTCs KyIbTypa
peun, BllajieHUe HaBbIKaMH OPAaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanusi: moCIeIOBaTEIBHOCTD, MOJHOTA, JJOTHYHOCTh HU3JIOKCHHS, aHAIIN3
pPa3NUYHBIX TOYEK 3pEHHUs, CaMOCTOATENbHOE 0000IIeHHe MaTepuana, HCIOJIb30BaHUE
npoeCCHOHATBPHBIX TEPMUHOB, KYyJIbTypa pEeYd, HAaBBIKM OpAaTOPCKOTO HCKyccTBa. M3moxkeHune
MaTepuaina 0e3 (aKTHUIEeCKUX OINOOK.

OneHka «omauyHO» CTaBHTCS B Ciydae, KOTJIa MaTephall M3J1araeTcsi HCYEpIIBIBArOIIE,
MOCJIEeI0BATEIbHO, TI'PAMOTHO M JIOTMYECKH CTPOWHO, MPU 3TOM pPACKpPBIBAIOTCA HE TOJIBKO
OCHOBHBIC TIOHSTHS, HO M aHAIM3UPYIOTCS TOYKHU 3PEHHSI pa3IHIHBIX aBTOpoB. OOydaronmiicss He
3aTPYAHSETCS C OTBETOM, COOJIIOIAeT KYJIbTYPY pPEeUH.

OreHka «xopouio» CTaBUTCS, €CITM 00yJarOMIAHACS TBEPIO 3HAET MaTepHall, TPaMOTHO H TI0
CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYECKylo 0a3y, HO NpH OTBET€ Ha BOMPOC JOMYCKaeT
HECYIIECTBEHHBIC TTOTPEITHOCTH.

OneHka «yoosnemseopumenbHo» CTaBUTCA, €CIA 00yJaoLIHiics OCBOMI TOJIBKO OCHOBHOM
MaTepHall, HO He 3HAaeT OTACIBHBIX JeTale, TOMyCKaeT HETOYHOCTH, HEJJOCTATOYHO MPABIIHHBIC
(GopMyIMPOBKH, HapyllaeT IMOCIeI0BATEeIbHOCTh B U3JI0KEHUH MaTepuana, 3aTpyJIHseTcs C
OTBETaMHM, TIOKa3bIBAaCT OTCYTCTBHE JOJDKHOW CBSI3M MEXKIy aHAJIU30M, apryMeHTalued u
BBIBOJJAMH.

Ouenka «HeyO0osnemgeopumenbHoy CTABUTCS, €CAH OOydaroIIuiics HE OTBeYaeT Ha
MOCTaBJICHHBIE BOTIPOCHI.

TecrupoBanue

SIBnsercs OOHUM H3 CPEACTB KOHTPOJIA 3HAHUHU o6yqa}onmxcs1 IO AUCIIUIIIINHE.
Kpumepuu oyenueanus — npaBUIbHBIN OTBET Ha BOIIPOC

OneHka «omauyH0y CTAaBUTCA B CIIy4ae, €Clu MpaBmiIbHO BBITTOTHEHO 90-100% 3amanuit
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Onenka «xopouio» CTaBUTCS, €CIIN IPABUIBHO BbINOIHEHO 70-89% 3amanuit
OrneHKa «y0061emeopumenvHo) CTAaBUTCS B CIIydae, €CJIM MPaBWIBHO BHITOIHEHO 50-69%
3aJaHui
OrneHKa «Heyoos1emeopumenvHoy CTAaBUTCA, €CIM MPABWIBHO BBITIONHEHO MeHee 50%
3a1aHUM

Jtanbl (POPMHPOBAHUS U OLIEHMBAHUS KOMIIETEHINH

HaumenoBanue
Ne | Konrtposmpyembie pa3aesibl (TeMbI) Koa komnereHunu
OLICHOYHOI0
n/n JUCUMIITTMHBI (wm ee yacTm)
CpeACTBa
1 OOBEeKTHI YIIpaBICHUS B IPOEKTHOM VK2 VO, PK
MEHEKMEHTE

2 | CtpykTypu3aius npoekTa YK-2 J, PK

3 | KnroueBble 3J1eMEHTBI IPOEKTa YK-2 PK, I

4 | Dransl npoekTa YK-2 YO, PK

5 | [loaroToBka 000CHOBAaHMSI MPOEKTA YK-2 YO, PK

6 | YopaBieHue puckaMu YK-2 I, YO, PK

7 | 3aBepiieHue MpoeKTa YK-2 YO, PK

7. OCo0eHHOCTH peayu3aluu JUCHHUIUIMHBI Ui MHBAJWAOB W JIMIl C OrpaHHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbA

[Ipn oOyueHuM MLl C OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSl YUHUTBIBAIOTCS HX
WHAUBUAYaIbHbIE TIcCUX0pu3ndeckue ocooeHHOCTH. OOydyeHre HHBAUIOB OCYIIECTBISIETCS TaKKe
B COOTBETCTBUU C MHIUBUAYaJIbHON IPOrpaMMOil peabuauTaluyi HHBAIUAA (IPU HATUYUN).

Mna nuy c uapywenuem ciyxa BO3MOXHO TpefocTaBieHHe y4eOHOH HHpopMmanuu B
BU3yaJIbHOU (popMe (KpaTKUW KOHCHIEKT JICKIUI; TeKCThl 3aJJaHui, HalleuyaTaHHbIE YBETUYCHHBIM
mpudToM), Ha ayIUTOPHBIX 3aHATUSX JIOMYCKAaeTCs MPHCYTCTBHUE AacCHCTEHTa, a TakKke
CYpIIOTIEPEBOAUYMKOB U TU(DIOCYpAONEPEBOTUMKOB.  TeKymuii  KOHTPOJIb  YCIIEBAEMOCTH
OCYIIECTBISICTCS B MUChMEHHOW ¢opMe: OoOydaroluiicss MUCbMEHHO OTBEYaeT Ha BOMPOCHI,
NUCHMEHHO BBIMIONHACT TpakTHueckue 3amanusd. Jloxman (pedepar) Takke MOXKET OBITh
MIpeJICTaBJICH B MUChMEHHOU (hopMe, MpU ITOM TPeOOBAHUS K COAEPIKAHUIO OCTAIOTCS TEMH XKe, a
TpeOOBaHUS K KauecTBY M3JI0XKEHHSI MaTepuana (IIOHSITHOCTb, KAUECTBO PEUH, B3aUMOJAEHUCTBUE C
aymuToOpuel MW T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHMS, NpPEIbIBISEMbIE K
MUCHbMEHHBIM paboTaM (KaduecTBO O(OpMIICHHS TEKCTa M CIHUCKAa JMTEpaTypbl, TPAaMOTHOCTb,
HAIMYUE WJUTIOCTPAI[MOHHBIX MaTepuanioB Hu T.1A.). [IpoMexyrouHas arrectamus [Uis JHI C
HapyIICHUSIMU CJIyXa TPOBOAUTCS B MHUCBMEHHOW (hopMe, MpU ATOM HCIOJB3YIOTCS OO0IIne
KpuTepuu olleHuBaHus. [Ipu HEOOXOAMMOCTH BpeMs TMOATOTOBKM K OTBETY MOXET OBITh
YBEIIMYEHO.

na nuy ¢ Hapywenuem 3peHus TOTYCKaeTcs ayAualibHOE MpeocTaBiIeHe HHPOopMaIiH, a
TaKXXe MCIOJIb30BAHUE HA ayJAUTOPHBIX 3aHATUSAX 3BYKO3AMUCBHIBAIOUINX YCTPOUCTB (IMKTO()OHOB
u T.4.). JlomyckaeTcss TPHUCYTCTBHE Ha 3aHATUSX AaCCHCTEHTa (MTOMOIIHHMKA), OKAa3bIBAIOIIETO
00yYaromuMcsi HEOOXOIUMYI0 TEXHHUYECKYI0 TIOMOIIb. TeKyHmMid KOHTpPOJIb YCIIEBAEMOCTH
ocymiecTBisieTcss B yCcTHOM Qopme. [Ipu mpoBeneHUM MPOMEXKYTOUHON aTTecTalu JUIs JIUI C
HapylLIEHUEM 3pEHHUs] TECTUPOBAHUE MOXET OBITh 3aMEHEHO Ha YCTHOE coleceloBaHue IO
BOIIPOCAM.

Jna auy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300POBbS, UMEIOWUX HAPYULEHUS ONOPHO-
o0gueamenvbHo20 annapama, Ha ayJUTOPHBIX 3aHATHSIX, a TakKKe MPHU IMPOBEIECHUU TMPOIEIyp
TEKYIIEro KOHTPOJII YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTeCTallud MOTYT OBITh IPEJOCTaBICHBI
HE0OX0UMbIe TEXHUUYECKUE CPe/ICTBA (IEPCOHANBHBIN KOMITbIOTEP, HOYTOYK WU APYTOM Trajpker);

JOTyCKAaeTCsl  MPUCYTCTBUE  aCCUCTEHTa (ACCUCTEHTOB), OKAa3bIBAIOIIETO0  OOyYarolmuMcs
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HEOOXOUMYI0 TEXHHUYECKYIO0 TOMOINb (3aHSATh paboyee MeECTO, MEpeABUTATHCS IO ayJAUTOPHH,
MPOYUTATH 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPEMIOAABATEIIEM).

8. [lepeyeHb OCHOBHOM M IONOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbI, HEOOX0AUMOM AJIs1
OCBOEHUSI TUCHUIJIMHBI (MOYJIs1)

8.1 OcHoBHas uTepaTypa

1. AnbmuH, B.M. Ynpasnenue npoekrtamu: ¢pyHIaMeHTaIbHbIN Kypc : yueOHuk / B.M.
AnbiinH, A.B. Anemun, K. A. barparuonu ; pea. B.M. Ausmnn, O.M. Unsuna. - Mocksa:
N3narensckuii qom Beicieit mkobl skoHOMuKH, 2013. - 624 c. - (VueOnuku Briciieit
HIKOJIBI AKOHOMHKH). - ISBN 978-5-7598-0868-8 ; To ke [D1neKTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=227270 (29.04.2019).

2. JleymikuHa , C.B. OCHOBBI IPOEKTHOI'O MEHEIPKMEHTA; [3JIEKTPOHHBIA PECYPC]; PEKUM

nocrtyna:https://biblioclub.ru/index.php?page=book view red&book 1d=484908
3. K066, b. Ynpasunsii cBoeit meutoit: Kak peanuzoBaTs 11000# 3aMbIcel, IPOEKT, IJIaH
[DnexTponnslii pecypc] / bpumxut Ko60. - [lep. ¢ anra. - M.: Anpniuna [1a0 mumep, 2015.
- 229 c. Pexum noctyna: http://znanium.com/catalog.php?bookinfo=521535

4. Turapenko, A. M. Oprannueckasi Xumusi [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue / A. U.
Turapenko. — DNeKTpoH. TeKCTOBbIE AaHHbIe. — Capatos : Al [Iu Op Menua, 2010. —
131 c. — 2227-8397. — Pexxum noctyma: http:// www.iprbookshop.ru/731.htmlS.

8.2 /lonosiHMTEILHAS JIMTEPATYypAa:
1) IlpakTuka ynpaBieHHsS HHHOBALIMOHHBIM MPOeKTOM: y4el. mocobue/ B.A IlepBymuH. - M.:

NznarensctBO «Jlemo» AHX, 2013. - 208 c. (Cep. «O0Opa3oBaTeabHbIC HHHOBAIHI).

2) Henens naumnHaercs ¢ cy000Thl: Cka3ka JiIs MEHEKEPOB MIIQJIIIETo Bo3pacta / Biagumup
AmnaronbeBuy [lepBymuH. - [0. M.] : U3natensckue pemenus, 2017. - 394 c. - ISBN 978-5-
4485-1105-9

3) Project Management Body of Knowledge, Project Management Institute, USA.

4) Penun B.B., Emudepo B.I'. IlpomeccHbiii moaxon K ympaBiieHH0. MojaenupoBaHUE
ousHec- mpoueccoB. ManH, MBaHoB u ®@epbep, 2013, 544 c.

5) Hy6osuxk M.®., [TonkoBuukoB A. B. Yrpasnenue npoekramu. [lonnsiit kypc MBA. «3A0
«Omumn-busnecy, 2015.

6) Ilpocuunkuit A. Microsoft Project 2016. Merononoruss u npaktuka., OUY IO VKI]
«IIpoextnas I[IPAKTHUKA», 2016.

7) Maxkcun /I. Pa3zpaboTka 1 BHEApEHHE CHUCTEMBI YNPaBICHUS MPOECKTHOW JEATEIbHOCTHIO B
opranuzauuu. «HITK «ITotox», 2015.

8) Puck-mMeHemKMEHT MHBECTUIIMOHHOIO IIPOEKTa: Y4YeOHMK M CTYJCHTOB BY30B,
oOydaroluxcs MO0 AKOHOMHUYECKUM creunuaibHocTsaM/ non pea. M.B. I'paueBoii, A.b.
Cexepuna. - M.: IOHUTHU-IJAHA, 2009 2009. - 544 c.

9) K. Xennman. IIpodeccuonansHoe ympaBinenue npoekroMm. Ilep. ¢ anri. - M. bunom.
Jlaboparopus 3uanuii, 2016.
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10) Apuunbanba P. YpaBneHne BbHICOKOTEXHOJIOTMUHBIMM NporpaMMaMu U npoexkramu: Ilep. c
anri. - M.: IMK TIlpecc, 2017. - 464 c.: un.

9. Ilepeyenr pecypcoB HH(POPMAUMOHHO-TEIEKOMMYHUKAIIUOHHOH ceTH '"'UuTepHer",
He00XO0AUMBIX /JIsl 0CBOCHHS TN CUUILIAHBI (MO1YJIs1)

1. OBC uznarenscTBa «Jlanpy [yueOHbIE, HAYUHbIE U3AAHUS, IEPBOUCTOUHUKH,
XYJ0’KECTBEHHBIE IIPOM3BENICHUS PA3JINYHBIX U3ATEIbCTB; )KypHaibl| : caT. — URL:
http://e.lanbook.com.

2. Hayunas snektpoHHas 6ubianoTeka. Monorpaduu, u3nanisie B u3natenscTse Poccuiickoit
Axkanemun EctecTBo3HaHUS [ITOJIHOTEKCTOBBIN pecypc cBOOOHOTO Aoctyna] : cat. — URL:
https://www.monographies.ru/.

3. Hayunas snexktpoHHas 6ubiauoreka crateil u myoaukanuil «eLibrary.ru» : poccuiickuit
MH(POPMALIMOHHO-aHAIUTHYECKUH MOpTall B 001aCTH HAyKH, TEXHOJIOTHH, MEIULIUHBI,
oOpazoBaHus

[5600 xypHaioB, B oTkpbeiToM foctyne —4800] : caiit. — URL: http://elibrary.ru.

4. KubepJlennnka : HayuHas 3J€KTpOHHAs] OMOIMOTEKA [HAYUYHBIC KYPHAIIBI B

MOJTHOTEKCTOBOM (hopmaTe cBoOoaHOro noctyna] : caifr. — URL: http://cyberleninka.ru.

5. Enunoe okHO mocTyma Kk 00pa3oBaTeIbHBIM pecypcam : geaepanbHas nHpopManoHHas
crcTeMa CBOOOIHOrO JOCTYIA K UHTErPAIbHOMY KaTajory o0pa3oBaTelbHBIX HHTEPHET-PECYPCOB
U K DJIEKTPOHHOH OUOIHMOTEKE YyUeOHO-METOANUECKUX MaTepUaloB /Ul BCEX YPOBHEH
o0Opa3oBaHUs:

JOIIKOJIbHOE, o011Iee, cpeaHee mpodeccrnonanbHoe, BhICIIee, JOMOTHUTENbHOE © calT. — URL:
http://window.edu.ru.

6. Web of Sciense (WoS, ISI) : mexxmyHapoHas aHaaTuTHYeCKast 6a3a JaHHBIX HAYYHOTO
LIUTUPOBAHUS [KypHAJIbHbBIC CTAThH, MaTepHaibl KOH(PepeHuit | (MHTepdeiic — pyCcCKOs3bIYHbIH,
myOJIMKaIMy — Ha aHri. 513.) : cailt. — URL: http://webofknowledge.com.

7. Bcepoccuiickuil MHCTUTYT Hay4yHOU M TexHu4eckoi nHdopmaruu Poccuiickoii akagemun
Hayk (BUHUTU PAH). — URL: http://www.viniti.ru/

8. IHCTUTYT NEepCIEKTUBHBIX HAYy4YHBIX HccaenoBannil Poceuiickoii akangemun Hayk. — URL:
http://chernoi.ru/

9.1 CocTaB nporpaMMHOro odecrne4eHust
JleKIIMOHHBIE 3aHATHS MPOBOASATCS C UCIIOJIB30BaHHUEM MYJIBTUMEIUITHOTO 000py/I0BaHUS,

MO3BOJISIOIIET0 JEMOHCTPALUIO CIAiI0B M METOJMKU MPUMEHEHHs NMPOrpaMMHOIO IMPOAYyKTa B
CTaTUCTUYCCKHUX MCCIICIOBAHMUSX.

1. Enaunas snextpoHHas oOpazoBaTenbHast cuctema U-complex
AHTHIITarMaT
Omnepannonnas cucreMa Windows
Komnrelorepnast nmporpamma uist xumukoB AcidBaselab
Komnbrotrepnas nporpamma aist xumukoB ChemLab

AERCES

10. MeToanueckue ykazaHus JJisl 00y4AOIIMUXCS M0 OCBOCHHUIO 1M CIIUIJINHBI

Teopernueckue 3HaHMs, TOJyUYEHHbIE U3 Kypca JIEKLU, 3aKpeIUIsIIoTCs Ha J1abopaTOpHBIX
3aHATUAX. JlabopaTopHble 3aHATHS MPOBOJATCSA B CHEIMAbHO OOOPYIOBaHHBIX J1AOOPATOPHSIX
kadenaper xumuu (2-16 «JlaGopartopuss aHamuthyeckord xumum Nely, ¢ mnpuMeHeHHEM
HEOOXOIMMBIX CpeJCTB 00yueHHs (J1abopaTOpHOro oOOpyaoBaHMs, 00pa3llOB, HOPMATUBHBIX U
TEXHUYECKUX TOKYMEHTOB U T.I1.).

[Ipu BBITIONIHEHUH JTAOOPATOPHBIX PabdOT MPOBOIATCS: TMOJATOTOBKA OOOPYIOBaHUS M
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13

npubopoB K paboTe, M3y4YeHHE METOAMKH pabOThl, BOCIPOU3BEIACHHE H3YyYaeMOIo SBIICHMS,
U3MEpEHUE BEJIMYMH, OIPEJeIeHNEe COOTBETCTBYIOIIUX XapaKTEPUCTUK M  IOKa3aTesei,
o0paboTKka JaHHBIX W HMX aHaiu3, 00o00lIeHue pe3ynbraroB. B xome mnpoBeneHus padboT
UCTIONB3YIOTCSL IJIaH paboThl W TaOMUIBl IS 3amucedl HaOmroneHuil. [lpu BBITOIHEHUU
n1a0opaTopHOM paboOThl CTYJEHT BeleT pabouue 3arucH Pe3ysbTaTOB M3MEPEHUHN (UCTIBITaHuil),
o(opMIIseT pacueTsl, aHATM3UPYET MOJIyUYEeHHbIE JaHHBIE TyTEM YCTAHOBJICHHS MX COOTBETCTBUS
HOpMaM W/WJIM CpaBHEHHUS C HM3BECTHBIMU B JUTEpaType AAHHBIMH /WM JaHHBIMU JAPYTUX
ctyaeHToB. OKOHUATENbHBIE peE3yNbTaThl opopMiLsitoTcs B (hopme 3akmoueHus. B yueOHo-
METOAMYECKOM I0COOMU M0 J1a0OpaTOpPHOMY NPAKTUKYMY YKa3bIBae€TCsl MEPEYEeHb CPENCTB
o0yueHus, GopMyIUpyeTcs 1eb POBEICHUS U COAep KaHue KakIoi 1abopaTtopHoit paboTsl. 1o
pe3ynbTaTam, MOJIyYeHHBIM MIPH BBITOJIHEHUH J1a00paTOPHBIX padoT, 0OPMIISIOT J1abopaTOPHBIN
oryer. OTYET OICHMBACTCA IO COJEPKAHHMIO TEOPETUUECKOW HH(POpPMAIUK, MPABUILHOCTH
00pabOTKU MOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX U BEPHOCTH UX UHTEPIPETAIHH.

Metoanueckue ykazaHus 1o oOpMIIEHHIO OTYEeTa 110 JabOpaTOPHBIM paboTaM.

OdopmiieHre oTyeTa BHIMOIHACTCS B TIe4aTHON Gopme. B oTdyere 10MKHBI OBITH
NPUBECHBI: 11e1b PabOThI; KPATKOE U3TI0KEHNE TEOPETHUECKUX OCHOB, METOJIMKA IPOBECHUS
paboThl; 00paboTKa 1 00CYXKICHNE TTOTyYEHHBIX PE3YJIbTaTOB, BEIBOJIBL.

Habop Tekcta nomken ObITh C/IeNIaH B TEKCTOBOM pegakTope Microsoft Word mist
Windows mo60ii Bepcumu.

[Tpu HaOope TekcTa cieayeT BhIIEPKUBATh CIEeAYIONe 00a3aTeNbHble TPeOOBaHUS:

1. Orcrynsl cneBa — 30 MM u cipasa - 10 mm, cBepxy, cHu3y — 20 MM.

2. Ilpudt ocHoBHOro Tekcra - Times New Roman; pasmep 14 myHKTOB

(xermnp), 1,5 unTepnai.

3. AO03auHblil OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.

4. Hymepanus cTpaHul] — BHU3Y.

5. 3arosoBKH, MMOJ3arojOBKH, PUCYHKH, TaOIUIIbI, (OPMYIIbI OTAEISIOTCS OT OCHOBHOTO TEKCTa
MEKCTPOUYHBIM PACCTOSIHUEM.

11. llepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHH, HCMOJIb3yeMbIX TPU OCYIIECTBICHHN
00pa3oBaTeILHOIO MpoLecca Mo JUCHHUIINHE (MOY.I10), BKJIKOYas NepevyeHb
MPOrpaMMHOT0 odecnedeHnsi H HHGOPMAHOHHBIX CIPABOYHBIX cCHCTEM (pH
HE00XO0UMOCTH)

1 CucremMHbIe POTPaMMHBIE CPE/ICTBA:

Microsoft Windows XP, Microsoft Vista.

ITpuknanneie nporpamMusle cpeactaa: Microsoft Office 2010 Pro, FireFox.
Crnenanu3upoBaHHBIE XUMUYECKHE TTPOTPAMMEI H AP

0) 6a3bl JaHHBIX, HH(OPMAITIOHHO-CIIPABOYHBIE U IOMCKOBBIE CUCTEMBI: 00pa30BaTeIbHbIC
pecypcsl MaTepHEeTa — XUMUS, KaTaJlor 00pa3oBaTeNIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/
XUMHAYECKUH KaTallor: XuMUUeckue pecypcsl PyHera http://www.ximicat.com/

[TopTan ¢pyHAaMEHTaTBLHOTO XUMUYECKOTO oOpa3oBanus Poccun http:// www.chemnet.ru XuMuK:
cailT 0 XuMUU A1 XUMUKOB http://www.xumuk.ru/

Xummueckue cepsepsl http://www.Himhelp.ru, ChemWeb, Chem Express Online, Chem Net.com
www.urait.ru ObC IOpaiit: www.biblio-online.ru www.chem.msu.ru

12. MaTtepuajibHO-TeXHUYeCKas1 0a3a, He0OXoAMMAas ISl OCyLeCTBJICHUS
00pa30BaTEeJILHOIO Mpolecca no AMCHUuIJInHe (MOLYJII0).
.HCKIII/IOHHI)IG 3aHATHUA HpOBO}ISITC?I C HUCIIOJIB30BAHUEM MYJ'IBTI/IMCJII/II\/IIHOFO O60py,710BaHI/Ifl,
MO3BOJISIFOILIETO AEMOHCTPALMIO CIAiIOB U METOAMKUA MPUMEHEHHsS] MPOrPaMMHOIO MPOAYKTa B
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CTaTUCTUYCCKUX HCCICIOBAaHUAX.
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MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
denepanbHOE rocy1apCcTBEHHOE OI0/PKETHOE 00pazoBaTeIbHOE
yUpekJIeHUE BBICIIET0 00pa30BaHUS
«YEYEHCKHMU T'OCYJAPCTBEHHbBII YHUBEPCUTET
VUMEHU AXMATA ABJIVJIXAMUJIOBUYA KAJIBIPOBA»

UCTOPUYECKUM ®AKYJILTET
Kadenpa «My3eeBenenne u KyJabTypoJIOTUs»

PABOYAS ITPOT'PAMMA
YYEBHOU JUCIHUIIIUHBI

«KyabTypoJsorus»
Hampasienve noAroTOBKU XuMus
Kox HampaBieHus OArOTOBKU 04.04.01
[Tpoduias NoAroTOBKH Heoprannueckas xumus
KBanudukamms BEITYCKHUKA Maructp
®dopma 00yueHus Ouynasi, 04HO-3a04YHas
Koxa nucrmrminibst b1.B.03

['po3nsrii, 2023 1.
ManaeB M.A. PaGouas nporpamma yue6HO# nuctuminnbl «Kynetyposnorusy» / Cocrt.


https://www.chesu.ru/person?p=1024&h

ManaeB M.A. — I'posssiii: ®I'BOY BO «YHeueHckuil rocyapCTBEHHBIM YHUBEPCUTET UM. ALA.
KagsipoBa», 2023 r.

Pabouas nporpamMMa paccMoTpeHa U 0100peHa Ha 3acelaHuM Kadeapbl My3eeBeIeHUS U
KyJbTYPOJIOTHH, PEKOMEH/I0BaHa K UCIIOJIb30BaHUIO B yueOHOM mpoiiecce (rmpotokos Ne 1 ot O1.
09. 2023r.), coctaBieHa B cootBeTcTBHUM ¢ TpeboBanusimu PI'OC BO mno HampasieHUro
moarotoBku 04.04.01 — «Xumus» (ypoBeHb MAarucTpaTypbl), YTBEPKIACHHOTO TMPUKA30M
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparun ot 13 utons 2017 r. Ne 655, ¢
yaetoM npoduist «Heopranmaeckass XuMus», a Takke pabodunM y4eOHBIM IUIAHOM T10 TAaHHOMY
HaNpaBJICHUIO TIOJTOTOBKH.

©Mamnaes M.A., 2023 1.
©dI'BOY BO «YeueHckuii rocyaapcTBeHHbIN yHIBepcHTeT uM. A.A. KagsipoBay, 2023 r.
Conep:xkanue


https://www.chesu.ru/person?p=1024&h

CcTp.

1. Ilenu u 3a1a49M OCBOCHUS AUCIUTLIMHBI 4
2. IlepedeHb MIAHUPYEMBIX PE3yJIbTATOB OOYUYEHHUS IO AUCIUTIIUHE

(MOZyJII0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS

00pa3zoBaTeIbHON MPOTPAMMBI 4
3. Mecto aucuumiaunsl (Moayiisi) B ctpyktype OITOIT 6
4. CopaeprkaHue NUCLUUIUIMHBI (MOAYJIS), CTPYKTYpUPOBAHHOE 110 TEMaM

(pa3nenamM) ¢ yKa3aHHEM OTBEJICHHOTO Ha HUX KOJUYECTBA

aKaJIeMUYECKUX YacOB U BUJIOB YUEOHBIX 3aHATHH 6
5. IlepeueHp yueOHO-METOAMUECKOTO 00ECIICUEHHUS ISl CAMOCTOSITEIIbHOM

paboThl 00YYAOIIUXCS IO AUCHIUTUTHHE (MOJIYIIIO) 11
6. @DOHJ OLIEHOYHBIX CPEJICTB AJIs IPOBEJACHUS MPOMEKYTOUYHON aTTecTalluu

oOydaronuxcs 1Mo AUCHUIUTHHE (MOJIYIIIO) 11
7.  OCcoOeHHOCTH pean3aiiy JUCIHUIUINHBI JJI1 HHBAJIUJIOB U JIHI C

OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI 13
8. IlepeueHb OCHOBHOM U JOMOJHUTENIBHON y4eOHO TUTEpaTyphl,

HE0O0XOIMMOM JJIsi OCBOCHUS AUCIUILTUHBI (MOYJIS) 14
9. TIlepeuens pecypcoB nH()OPMAITMOHHO-TEIEKOMMYHUKAITMOHHON CETH

"NHTepHeT", HeOOXOIUMBIX AJISI OCBOCHUS JUCIUILTUHBI (MOTYIIsT) 14
10. Meroguueckue yKa3aHus st 00yUJarOIIUXCs 0 OCBOCHUIO JUCIUTUTMHBI

(Motyst) 15
11. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIB3YEMBIX IIPU

OCYIIECTBICHHH 00pa30BaTEILHOTO Mpoliecca M0 AUCHUILTUHE (MOIYJIIO),

BKJIIOYasi IEpeYeHb MPOrpaMMHOIo obecredeHns U HH(GOPMaLlMOHHBIX

CIPaBOYHBIX CUCTEM (TIPH HEOOXOJMMOCTH) 16
12. Onwucanue MaTepHATbHO-TEXHHUECKOU 0a3bl, HEOOXOMMOMN ISt

OCYIIECTBIICHHS 00pa30BaTENBLHOTO MPOoLecca MO JUCHUIUINHE (MOJTYJIIO) 16

Ilean ocBoOeHMS TUCHUIVINHBI:
- chopmupoBaTh HEOOXOIMMBIE 3HAHUSI O KYJIbTYpOJIOTHH, IPEAMETE, 3a/1a4ax U Mpodiemax



9TOU HAYKH, €€ TEOPETUUECKON U NIPAKTUYECKON 3HAUUMOCTH;
- BBISIBUTH OCHOBHBIE KOHLIENITYaJIbHbIE MOMEHTHI TEOPUH KYJIbTYPBI, PACCMOTpPETh Hanboiee
BIIUSATEIIbHBIE COBPEMEHHBIE KYJIbTYPOJIOIrHYECKHUE KOHLIETILIUH.

3agaum ocBOEHMS IUCHUIIUHBI:
- paccMOTpPETh 3aKOHOMEPHOCTH ¥ OCOOCHHOCTHU KYJIFTYPHOTO Pa3BUTHUS B pa3IMYHBIE SITOXU
YeJI0BEYEeCKON UCTOPUH B PAa3IMYHBIX PETHOHAX MUPA, BEIpaOOTaTh MOHUMaHUE CBOEOOpasus
KYJbTYp APYTHMX HapOJOB;
- CIIOCOOCTBOBATh OPUEHTUPOBAHUIO OYIYIIUX CIEUAINCTOB HA CAMOCTOSITEIbHOE OCMBICTICHHE
po0JIeM KyJIbTypHl.

2. IlepeyeHp NJAHMPYEMBIX pe3yJbTAaTOB O0y4YeHHsl MO0 JUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTEeILHON NPOrPaMMbI

[Tpouecc n3ydyeHust TUCHMILTMHBI HaNpaBieH Ha GOPMUPOBAHUE 3JIEMEHTOB CIIETYIOIINUX
komneTeHIui B coorsercTBuM ¢ ®I'OC no naHHOMY HanpaBIEHUIO MOATOTOBKH:

I'pymnmna } Kareropus } Kox
KOMIICTCHITHIA KOMIICTCHITHIA
YK-4: Cnocoben
PUMEHSITD
COBPEMEHHBIC
KOMMYHHUKATHBHBIC
TEXHOJIOTHH, B TOM
YHCIIe HA HHOCTPAHHOM
(bIX) s13BIKE (KaX), IS
aKaJeMHIECKOTO U
podheccCHoHaIBLHOTO
B3aUMO/JICUCTBUSA
YK-5: Cnocoben
aQHAIM3UPOBATH H
YUUTHIBATh
pa3zHooOpas3ue KyJabTyp
B TIpoIiecce
MEXKKYJIBTYPHOTO
B3aNMOJCHCTBH.

MexKynbTypHOE

YHuBepcaibHbIe N
B3aUMOJICHCTBHE

B pesynbrate u3ydeHus: AUCHUILIMHBI 00YYaroUuiics JOKEH:
Kox n HanMeHOBaHME HHIMKATOPA
KOMITETCHIINN
VYK-4.1: YcraHaBnuBaeT U pa3BUBaeT | 3HATh:
npoeCCUOHATIbHBIE ~ KOHTAaKThl B | INPO(ECCHOHAIBHBIE  KOHTAaKThl B
COOTBETCTBUM C  MOTPEOHOCTSMH | COOTBETCTBUM € MOTPEOHOCTAMHU
COBMECTHOHM JIeTEIbHOCTH, BKIOYas | COBMECTHOM JEATEIBHOCTH.
oOMeH nH(popmanyen 1 BIpaboOTKy

€IMHON CTPaTEruy B3aUMOICHCTBHUS YMeTs:

VYK-4.3: [IpencraBisiet pe3yibTaThbl apryMEHTUPOBAHHO U KOHCTPYKTHUBHO
aKaJeMUYECKOMN " OTCTaMBAET CBOM MO3WLIHUH U HUJEHU B
npohecCHOHATBFHOW  AESITeIHbHOCTH aKaJeMHYeCcKUX U MpodecCHOHATBHBIX
Hapa3JIMYHbIX My OJTMIHBIX JUCKYCCUSIX HAa  TOCYyAapCTBEHHOM
MEpOTPUATHUSIX, BKJTIOUAs s13p1Ke PD 1 MHOCTpaHHOM S3BIKE
MeXyHapOHbIe, BbIOMpas Haubosee

noaxoasmid popmar Bnaners:




VYK-4.4:  ApryMEeHTHpPOBaHHO |
KOHCTPYKTUBHO  OTCTaWBaeT CBOM
NO3UIMM U MJIEU B aKaJ€MUYECKUX U
Npo(eCCUOHATIBHBIX JUCKYCCUSAX Ha
roCy1apCcTBEHHOM si3bike PD u
MHOCTPAHHOM SI3bIKE

PeszynpraTamu  akajgemMuyecko  u
npodecCHOHaNbHOM /eATeIbHOCTH Ha
Ppa3IMYHbIX My OJTMYHBIX
MEpONPHUATHSIX, BKJIFOYAs

MEXyHapoaHble, BbIOMpas Haumboiee
MOAXOASIIHHA hopMat

VK-5.1: Ananusupyer BakHeHue
UJICOJIOTUYECKUE W [IEHHOCTHBIC
cucteMbl, chopMHpOBaBIIMECS B
X0/le  HMCTOPUYECKOTO  pa3BHUTHS,
00OCHOBBIBAET  aKTyaJIbHOCTb  MX
UCTIONIb30BaHUS TIPH COLMAIBHOM H
npo(hecCHOHATLHOM B3aUMOICHCTBUU

3HATh:
Ba)KHGI\/'IIHI/Ie NACOJIOTHUYCCKUC 158

LICHHOCTHBIE

CUCTEMBI,
chopMUpOBaBIINECS B

Xoze
HCTOPUYECKOTO Pa3BUTHSI.
VYMeTh:

- aHAJIM3UPOBATh BAKHEUIIINE
WJCOJIOTUYECKUE U LICHHOCTHBIE
CUCTEeMBI, c(hOpMHUPOBABIIHECS B XOJI€
HUCTOPUYECKOTO Pa3BUTHS;

- 000CHOBBIBAThH aKTyaJIbHOCTh
WJEOJIOTMUECKUX U LIEHHOCTHBIX
CHCTEM UCIIOIb30BaHUSA npu
COLIMAJIHLHOM U TIPO(heCcCHOHATEHOM
B3alMOJICUCTBUH.

Bnaners:

- UJIEOJIOTUYECKUMHU U IEHHOCTHBIMHU
CHUCTEMaMH.

VK-5.2: BeicTpauBaeT colMaibHOE U
npodeccuoHaIbHOE B3aUMOJICHCTBUE C
y4eTOM 0COOEHHOCTEN OCHOBHBIX (hOpM
HAYYHOT'O M PEJTUTMO3HOI0 CO3HAHUS,
JIeJIOBOM U 001IEH KYJIbTYphbI
IpeJCTaBUTENIEH IPYTHX 3THOCOB U
KOH(eccui, pa3IMIHBIX CONMATBHBIX

rpyni

3HATh:
COLIMAJIBHOE U

npodeccuoHanbHOe
B3aUMOJENCTBIE c

y4eTOM
0oco0eHHOCTENR OCHOBHBIX

($hopM HayqHOTO M PEITUTHO3HOTO

CO3HAHHUS
VYMeTh:
BBICTPAMBAaTh COITMAIBHOE |
npodeccHoHabHOE B3aUMOJICHCTBUE C
y4eTOM 0COOEHHOCTEH OCHOBHBIX (popm
HAay4YHOT'O W PEITUTHO3HOTO CO3HAHMS.
Bnanets:
JIEIIOBOM U 001IEeH KyIbTypOit
MPEACTaBUTENCH NPYTUX ITHOCOB U
KOH(eccuil, pa3IMuHbIX COIMATBHBIX

TpyIIL.
VK-5.3: ObecrieunBaer co3mganue 3HaTh:
HEIUCKPUMHHAIHOHHOM cpebl Co3JaHue  HEAMCKPUMHHALIMOHHOMN
B3aUMOJICVCTBUS IIPU BBINIOJHEHUN CpEJIbl B3aUMO/ICHCTBHSI.
Mpo¢)eCCHOHAIIBHBIX 3a]1a4. YMeTh:

obecrieunBaTh CO3/IaHUE

HEJIUCKPUMHUHAIMOHHOMN

Cpelibl B3aUMOJICUCTBUSI TIPU
BBITIOJTHEHUH TIPO(HECCHOHATBHBIX
3ajad4.




Biagers:

HETMCKPUMHUHAIIMOHHONW  CpeJibl
B3aHMO}IeﬁCTBHﬂ IIPU BBIITOJTHCHHUHU
npodeCCHOHATBHBIX 3a/1a4.

3. Mecro nucuumindbl B cTpykrype OITOII

Hucummmaa «Kynsryponorus» (b1.B.03) oTHOcuTCS K OUCHMIUIMHAM BapHaTUBHON
gactu 6moka b1 «/lucuummuaer (moxymm)» OITOIT BO mo nampasienuto nmoarotosku 04.04.01
«XUMHS.

4. Conep:kanue JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKasaHueM
OTBEJCHHOI'0 HA HUX KOJIHYeCTBA AKAIeMHUYeCKUX HJIH ACTPOHOMHYECKHX YaCOB M BH/10B
Y4eOHBIX 3aHATHH

4.1 CTpyKTypa I¥CHUIINHBI
OO011ast TPyA0EMKOCTh AUCIUILIHNHBI 110 TaHHOH opme 00yueHHs COCTaBsIeT 3
3adeTHble equHUIBI (108 akameMuyecKnx 4acoB)

Tpyn0eMKOCTh, 4aCOB

®opma paboTsl o0yyaromuxcs/Buapl yueOHbIX 3aHATHH Cemectp Beero
1 2
) 15 15

KonTakTHas aynuTopHasi pabota o0yyaromuxcs ¢ mpenojaBaTeiemM:
Jlextunm (JI) - 15 15
[IpakTrueckue 3ansatus (113) -
JlaGopaTopHbie paboTsI (JIP) -
CamocTtostenbHas pabora ( CPC) - 57 57
Kypcosoii npoekt (KII), kypcoBas padora (KP)
Jlokman (J)

Ocer (9)

Pedepar (P)

CaMOCTOSITeILHOS U3YUYCHHUE Pa3JIC]IOB - 57 57

Byt ”TOrOBOro KOHTPOJIS - 3a4ET 36 36

4.2 Conep:xxanue pa3jiesioB AUCHUNTHHbBI

No HanmenoBanue dopma
azzena Coneprxanue paszena TEKYIIETO
i paer KOHTPOJIA




KynsTyponorus: 1. Ilonstue KynbTYypAa.
[Tpenmer, cymuoCcTh, | 2. IIpeamer u MeToabl KyJIbTYPOJIOTH.
1 OCHOBHBIE (DyHKLIUU 3. CtpykTypa v pyHKUUU KYJIbTYpBHI. YO
4. KynpTypa v LIMBHIU3aLUS.
[TepBoOBITHAS 1. Ileproau3arust NepBOOBITHOM
KyJIbTypa KYJIBTYpbI
2. Kynbrypa nepBoObITHOTO 00IIIeCTBa
2 3. [1epBOOBITHOE HCKYCCTBO yo
4. Texunyeckue U300pETEHUS B IIOXY
NEPBOOBITHOTO OOIIECTBA.
Kynstypa [dpeBnero 1. Kynerypa [peBueit Meconoramuu
Bocroka (IBypeune).
3 2. Kynwtypa JlpeBuero Erunra. YO
3. Kynbrypa [peBueit Unauu
4. Kynetypa JpeBHero Kuras
AHTHYHAas KyJbTypa 1. AHTUYHOCTB KaK THI KYJbTYpHI.
4 2. Kynbtypa Hpesneii ['pennn. YO
3. Kynberypa [peBuero Puma
3anangnoeBponeiickass | 1. Ilonsarue «CpenHue Bekay.
CpeHEBEKOBas XpOHOJIOTHYECKHE U TeorpauuecKue
KyabTypa. KynbTypa | rpaHulbl CpETHEBEKOBBSI.
snoxu Bospoxnenus | 2. Pa3BuTHe XpUCTHAHCKOTO BEPOYUYEHUS.
u Pedopmarun 3. KynbTypa cpeiHEBEKOBBSI.
3 4. KynbpTypa uranbsiHckoro Bospoxaenus Yo
5. CeBepHoe Bo3poxnenue
6. Peopmanms
7. Hayka 1 TEXHHKA B 310Xy
Boszpoxnenust u Pedopmarmm
Kynerypa HoBoro 1. Kynerypa 3anagnoit EBponsl B XVII B.
BPEMEHU U JII0XH 2. Kynptypa IIpocsemenus
6 [Ipocsemenus Pa3BruTrE HayKH U TEXHUKH B JIIOXY YO
Hogoro Bpemenu.
EBponelickas xynpTypa 1. [TaHopama 1yXOBHO# M CONUATBHOM
. XIX B. *u3Hu EBponsl XIX B. vO
2. XynoxectBeHHas KyapTypa XIX Beka
3. Hayunsie noctmxkenus XIX Beka.
OrteuecTBEeHHAs 1. Kynbstypa JpeBueii Pycu u snoxu
KyJbTypa. CpenHeBeKoBbs
8 2. Kynerypa Poccun B XVI- XIX BB. VO
3. Kynberypa Poccun XX B.
4. Pa3zBuTHe HaAyKH M TEXHUKHU B Poccum.
Kynsrypa EBpoms! 1. CoumokynpTypHas nanopama XX Beka
XX Beka 2. Hayunsie noctmxenust XX Beka
9 3. HoBble HanpaBiieHUs! B €BPOIEHCKOM YO
HUCKycCcTBEe XX BEKa

OYHAA ®OPMA OBYYEHUA

4.3 Pa3zjenbl IMCHUILIAHBI, H3y4YaeMble BO 2 ceMecTpe




KoanuectBo yacos

o
pJ::_;- HaumenoBanue paznenos AyIHTOPHaA
fena Bcero abota CP
JI 113 JIP
1 KynbpTypomnorus: mpeaMer, CyIHOCTb, 1 8




2 | IllepBoObITHAs KyJIbTYypa 1 7
3 | Kynbprypa JdpeBnero Bocroka 1 6
4 | AHTHYHAs KyJIbTypa 2 6
3amnaiHOeBpoOIEeNcKas CpeJHEBEKOBas
5 | xynsrypa. Kynbrypa snoxu BospoxiaeHus u 2 6
Pedopmarmm.
Kynbrypa HoBOro BpemeHnu u snoxu
6 N 2 6
pOCBEILEHUS.
7 | EBponeiickas kynpTypa XIX B. 2 6
8 OrteyecTBeHHAsI KYJIbTYypa. 2 6
9 | Kynerypa EBpomsr XX Beka. 2 6
Hroro: 15 57
4.4 CamocTosiTe/ibHAsi pa00oTa CTYACHTOB
HanmenoBanue temsl Bun camocrostensHON
o Oreno4unoe Kon-so Kon
JUCLUIUIMHBI WIN BHEAYJUTOPHON pabOTHI
CPEICTBO 4acoB | KOMIETEHLIUU
pazneina oOyuatonuxcs, B T.4. KCP
Kynpryponorus: N3yuenne HayyHOU VK-4
MIPEAMET, CYLIHOCTb, JIATEPATYPHI IO TEME, YO 8 VK-5
OCHOBHBIE (DYHKITUH popalboTKa JIEKLUH.
[TepBoObITHAS Wsyuenue HaydHOH VK-4
— JIUTEPATYPHI MO TEME, YO 7 VK-5
VAR npopaboTKa JISKIHUH.
N3ydyenue HayuyHoOH
gzgigzga Jlpesrero JUTEPATYpPHI 10 TEME, YO 6 ;/E:g
MpopabOTKa JICKITUH.
N3yuenne HayyHOU VK-4
AHTHYHas KyJbTypa JIUTEPATYPHI 110 TEME, YO 6 VK-5
popaboOTKa JICKIIH.
3anaHoeBpoIecKas
CpeaHEeBEKOBas N3yueHnne HayqHOU VK-4
KyabeTypa. KynsTypa JIUTEPATYPHI 110 TEME, YO 6 VK-5
smoxu Bo3poxaenus popaboTKa JIEKIHH.
u Pepopmarun.
Kynerypa HoBoro N3yueHnne HayyHOU VK-4
BPEMEHH U SMIOXHU JUTEPATYpHI 110 TEME, YO 6 VK-5
ITpocBenienus. popaldoTKa JIEKLHH.
Epponeiickas N3yuyenue HayuyHOI VK-4
kymsTypa XIX B. JUTEPATYPHI 110 TEME, YO 6 VK-5
npopaboTKa JISKIHU.
OteuecTBEeHHAs VsyuenHe Hay\HoH YK-4
JUTEPATYpHI 110 TEME, YO 6
KYJIbTYpa. . YK-5
popalboTKa JIEKIHH.
N3yueHne Hay4yHOU
%ggzgga Epporbt JUTEPATYPHI MO TEME, YO 6 3,&:‘5‘
] popaboTKa JISKIHH.
Bcero uacos 57

4.5 JlaGopatopHble padoThI — HE IPETYCMOTPEHBI YUEOHBIM TIAHOM




4.6 IIpakTHyeckHe (ceMUHAPCKHE) 3aAHATHUS — HE TIPETyCMOTPEHBI Y4eOHBIM TUIAHOM
4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPelyCMOTPEHbI yUeOHBIM TJIAHOM

OYHO-3A0YHAS ®OPMA OBYYEHUA

4.1 CTpyKTypa IMCHUILTHHBI

OO0mast TpyA0EMKOCTh AUCIUILTHHEI 110 TaHHOH (opme 00ydeHHs COCTaBIsIeT 3
3adeTHble euHUIBI (108 akameMUIecKrX 4acoB)

pr,I[OCMKOCTB, qacCoB

®opma paboTsl o0yyaromuxcs/Bupr yueOHbIX 3aHATHI Cemectp Beero
1 2
- 17 17
KonTakTHas ayauTopHasi pabota o0ydaromuxcs ¢ MpernogaBaTenemM:
Jlexiu (JI) - 17 17
[IpakTrueckue 3ansatus (113) -
JlaboparopHbie paboTs (JIP) -
CamocrositenbHas padora (CPC) - 91 91
Kypcosoii mpoekT (KII), kypcoas pabota (KP)
Jloxnan (JT)
Ocea (D)
Pedepar (P)
CaMOCTOSITEeJIbHOE M3YyUYCHHE PA3JICIIOB - 91 91
Bu1 ”TOrOBOro KOHTPOJIS - 3a4ET
4.3 Pazgesbl JMCHUILIHHBI, H3y4YaeMble BO 2 cemecTpe
No KommgecTtBo yacos
pas- HaumenoBanue pasnenos AyIHTOpHaA
rena Bcero abota CP
JI 113 JIP
1 KynpTypomnorus: mpeamMer, CyIHOCTb, 1 1
OCHOBHBIE (PYHKLIUU
2 [TepBoObITHAS KYTBTYpa 2 10
3 | Kynberypa dpeBHero Bocroka 2 10
4 AHTHUYHAs KyJbTypa 2 10
3anaHOEBpOIIECCKast CPeIHEBEKOBAS
5 | kyaerypa. Kynerypa snnoxu Bospoxaenus u 2 10
Pedopmanyn.
KynsTypa HoBOro BpemMeHu u anoxu
6 I 2 10
pOcCBelleHusl.
7 | EBponeiickas kynpTypa XIX B. 2 10
8 | OTedecTBeHHas KyJIbTypa. 2 10
9 | Kymerypa Espomsr XX Bexa. 2 10
Hroro: 17 91

4.4 CamocTtosiTesibHasA padoTa CTY/ICHTOB

10




HanmenoBanue Temsl Bun camocrostensHOM
o OueHoynoe Kon-Bo Kon
JUCLUIUINHBI WIN BHEAYJAUTOPHOU pabOThI
pasnena oOyuaromuxcs, B T.4. KCP CpeacTBo Hacos KOMICTEHIHH
Kynberyponorus: N3yuenne HayyHOU VK-4
MIPEAMET, CYIIHOCTb, JIUTEPATYPBI O TEME, YO 11 VK5
OCHOBHBIE (DYHKIUHT popaloTKa JIEKLHUH.
[TepBoObITHAS Msyuenue HaydHOH VK-4
KybTypa JHTEPATYPBI 11O TEME, YO 10 VK-5
npopaboTKa JISKIHUH.
N3ydenue HayuyHOU
gzg?gzga /lpesrero JUTEPaTYpHl 110 TEME, YO 10 zﬁ:g
popabOTKa JICKITUH.
N3yueHne Hay4qHOU VK-4
AHTHUYHAs KyJIbTypa JUTEPATYPHI 110 TEME, YO 10 VK-5
popaboTKa JICKIHH.
3anaHoeBpoIecKast
CpEIHEBEKOBAs N3yueHnne HayqHOU VK-4
KyabTypa. KynasTypa JUTEPATYPHI 110 TEME, YO 10 VK-5
smoxu Bo3poxaeHus popadoTKa JIEKINH.
u Pepopmarun.
Kynerypa HoBoro N3yuenne Hay4qHOU VK-4
BPEMEHHU U 3IIOXH JIUTEPATYPBI 110 TEME, YO 10 VK-5
[IpocBemnienus. popaldoTKa JIEKLHH.
Esponciickas nrepaTyp o Tove vo 0 | YK
KyeTypa XIX B. npopaboTKa JISKIHH. YK-5
OteuecTBEeHHAs Vsyuenue Hay\HoH YK-4
KYIBTYDA. JMTEPATYPbI 110 TeMe, YO 10 VK-5
popaloTKa JIEKIHH.
N3yueHne Hay4HOU
%(())fén;gga Epportbt JUTEPATYpHI MO TEME, YO 10 zi:g
] popaboTKa JISKIHH.
Bcero yacos 91

4.5 JlaGopaTtopHble padoThl — HE IPETYCMOTPEHBI YUEOHBIM TUIAHOM
4.6 IlpakTuyeckue (ceMHHAPCKHUe) 3aHATHS — HE IPELyCMOTPEHbI Y4EOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — He IPEAYCMOTPEHBI YIeOHBIM IIJIAHOM

5. IlepeueHb Y4eOHO-METOAMYECKOI0 oOOecmeyeHHusi sl CaMOCTOSATEJIbHOM

padoThI 00y4arOIKUXCs MO0 JUCHUILINHE (MOAYJII0).

JIyst oprau3aiyu CaMOCTOSITEIFHOM pa0OThl 00YJArONIUXCSI B COCTaBE yUeOHO-METOINIECKOTO
KOMIUIEKCA AWCHUIUIMHBI HMMEIOTCS HAOOphl WHANBUAYAIBHBIX 3aJaHWi M TecTaM IO
OTACJIIBHBIM TEMaM JUCHUIIIINMHBI. VYyer PE3YIbTATOB CaMOCTOSITETbHOH pa6OTI)I BEICTCSA B
paMKax peWTHHIOBOM CUCTEMBI AUCHUILUIMHBL. Ha camocTosTenbHyI0 MOATOTOBKY JUCHUILINHBI
«KynpTyposorusi» mnpeaycMorpeHo 74 daca. B kadecTBe MPOMEKYTOUYHOM OLICHKH
yCIIEBAEMOCTH  CTYJIEHTOB HCHOJB3YIOTCS YCTHBIE ONPOCHl BO BpeMs IPOBEACHUS
MPAKTUYCCKUX sapstuii. C LOEJIBI0 YCIICITHOI0 YCBOCHUA MaTc€pHaia JUCHUIIIIMHBI CTyACHTaM
MpeyIaraeTcsl BBIMOJHEHWE WHAWBHIYATbHBIX 3amaHui. JlJis KOHTpOJST YCBOCHHS JaHHOU
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JUCIUILTAHBL YY4eOHBIM IJIAHOM TPeayCMOTpeHa clada dk3aMmeHa. Ha sk3ameHe cTyJaeHTaMm
MpeJiaraeTcsl PerIuTh 3a/adyy M OTBETHUTh Ha J[BA TEOPETHYECKUX BOIPOCA MO MaTepuagam
yueOHOU nuciuIuinHbl. CTyIEeHT CUMTAaeTCs NOMYLICHHBIM K clade dK3aMeHa MpPH YCIOBHU
BBITIOJIHCHHSI UM TIJIaHA YYEOHBIX 3aHATUM M BBITIOJIHEHUM BCEX 3aJaHUW M TECTOB B TEUCHHUE
CeMecTpa, B COOTBETCTBUU C PEUTHHroBOM cucrtemoi. IIpu mpoBegeHUMM 3K3aMeHa OTBET
CUHMTACTCS yJIOBIETBOPHUTEIbHBIM B ciiydae 50-60 % mpaBHIBHBIX OTBETOB HA TEOPETHUYCCKHE
BOIIPOCHl U pelleHuu 3anayu. OTBET CUMTAETCS HE YIOBIETBOPUTEIBHBIM, €CIU MaTepHal
YCBOEH CTyZIeHTOM MeHee, ueM Ha 50% u 3ajaua He pemieHa. J{s momydenus 6omee rryOoKux
U YCTOMYMBBIX 3HAHHWI CTyJEHTaM PEKOMEHAYETCS H3y4yaTh JAOINOJHHUTENbHYIO JUTEPATYpY,
CIIUCOK KOTOPOW TIpUBEJeH B 1.8 pabodeil mporpaMMbl IO ITUCHUIUIMHE, a TaKXKe I
paciivpeHusi 3HAaHUW 1O JUCHUIUIMHE W JJIs BBINOTHEHHs pedepata peKOMEHIyeTcs
WCIIONBb30BaTh  VHTEpHET-peCypChl: TOUCKOBBIE CAaMThI, 0a3bl JaHHBIX XUMHUYECKHUX
COCTUHEHH, AIMEKTPOHHBIE OnOIHoTeKH (11.7).

6. ®onp OLIEHOYHBIX CPEJCTB VI MPOBEIEeHUs ATTECTAIMN 00YyUYAIOUIUXCS M0
AucuunInHe (MOIyJI10)

[IpexycMOTpeHBI caeayromuye BUAbl KOHTPOJIA Ka4eCTBa OCBOEHUSI KOHKPETHOW JUCUUILIINHBL:
- TEKyIIUHA KOHTPOJIb YCIIE€BAEMOCTH

@DOH/T OIIEHOYHBIX CPEJICTB AJIs MTPOBEACHUS MPOMEKYTOUYHON aTTeCTallud 00YJaArOIIUXCS

0 TUCIUIUIMHE 0()OPMIICH B MPUIIOKEHUH K pabodei mporpaMMe TUCIUTIITUHBI.

TurmoBslie KOHTPOJIBHBIC 3aaHUsA UKW UHBIC MaTCpUaJIbl, HGO6XOJII/IMBI€ JJIs1 OOCHKU 3H3HPII7[,
yMeHHfI, HAaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH B ITPOLCCCC TCKYIICTO KOHTPOJIA

Bomnpocs! 1t ycTHOrO omnpoca:

ITonsiTue KynbTypAa.
[IpenmeT 1 METOABI KyJIbTYPOJIOTH.

Crpykrypa v QyHKUUHU KYJIbTYpBHI.
Kynbrypa u nuBunmzanus.
[Teproau3zanus nepBOOBITHON KyJIbTYPbI
KynbTypa nepBoOBITHOTO 00I1IECTBa
[TepBOOBITHOE HCKYCCTBO
TexHu4yeckue N300pETEHUS B SMIOXY MEPBOOBITHOTO 00IIECTBA
Kynwsrypa [peueit Meconoramun (/[Bypeune).

. Kynerypa [IpeBrero Erunra.

. Kynbrypa [peneit Unaun

. Kynsrypa JIpeBnero Kuras

. AHTUYHOCTb KaK TUI KYJbTYpHI.

. Kynerypa [pesnent ['pennn.

. Kynbrypa JIpeBnero Puma

. lHonstue «Cpennue Beka». XpOHOIOTMYECKHUE U
reorpauyeckre rpaHuIbl CPeIHEBEKOBDSI.

17. Pa3zBuTue XpUCTHAHCKOI'O BEPOYUECHHUS.

18. KynbTypa cpeIHEBEKOBBA.

19. KynbpTypa utanssiackoro Bo3poxaenus

20. CeBepHoe Bozpoxaenue

21. Pepopmarus

22. Hayka u TexHuka B 31oxy Bozpoxnenus u Pedopmanun

23. Kynbrypa 3anmaanoit EBponsl B XVII B.

24. Kynbtypa [IpocBemienust

XN IN B WD
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25. Pa3zBuTne HayKu U TeXHUKH B 3110Xy HoBoro Bpemenu u [Ipoceemienus
26. Ilanopama qyxoBHOM U coranbHOM *u3HU EBporbr XIX B.
27. XynoxectBeHHas KyJibTypa XIX Beka

28. Hayunbie noctmxenns XIX Beka

29. Kynbtypa [peBneit Pycu u snoxu CpegHeBeKOBbS

30. Kynbrypa Poccun B XVI- XIX BB.

31. Kynerypa Poccun XX B.

32. Pa3BuTue Hayku u TeXxHUKH B Poccun.

33. CounokynbTypHas naHopama XX Beka

34. Hayunble noctmxeHuss XX Beka

35. HoBble HanpaBiieHHs B €BpONecKoM UcKyccTBe XX BeKa

Y CTHBIN OTBET

Onenka 3HaHWil mnpennonaraeT IUQQEpEeHIMPOBAHHBIA  MOAXOA K
oOydJaronemMycs, y4eT ero MHANBUIAYAJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOCHHUS U
CUCTEMATU3allMM OCHOBHBIX INOHATHM M KAaTeropui no aucuuiuinHe. Kpome Ttoro,
OIICHMBAETCSl HE TOJIbKO ITyOMHA 3HAHWUW IMOCTABJICHHBIX BOIPOCOB, HO M YMEHHUE
WCIIOJIb30BaTh B OTBETE MpakTHueckuil matepuai. OneHUBAETCS KyJIbTypa peuH,
BJIaJICHHE HABBIKAMU OPATOPCKOIO UCKYCCTBA.

Kpumepuu oyenusanusa: 10cneq0BaTebHOCTb, IMOJHOTA, JIOTUYHOCTH
W3JIOKCHUS, aHAIM3 Pa3IUYHBIX TOYEK 3pPEHHUs, CaMOCTOSTEIbHOE 0000IIeHne
MaTepuaia, WCIOJIb30BaHHE MPO(EeCCHOHANBHBIX TEPMHUHOB, KyJIbTypa peuH,
HaBBIKM OPaTOPCKOTO HCKyccTBa. M3moxkeHune wMarepuana 0e3 (pakTHUECKUX
OIIHOOK.

OueHka «omauyHO» CTaBUTCS B Cllydae, KOIJla MaTepuall M3JIaraercs
MCYEPIIBIBAIOIIE, MOCIEI0BATENBHO, TPAMOTHO U JIOTUYECKHU CTPOMHO, MPHU ITOM
PacKpBIBAIOTCS HE TOJIbKO OCHOBHBIE MOHATHS, HO U aHAJM3UPYIOTCA TOYKHU 3PEHUSA
pa3nuuHbIX aBTOpoB. OOydYarommiics HE 3aTPyIHSETCS C OTBETOM, COOJIIOJaeT
KYJIbTYPY pEUH.

OneHka «xopouwto» CTaBUTCS, €CIM OOYYaIOIIMIICS TBEPJO 3HACT MaTepHal,
IPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, 3HaeT MPAKTUYECKYI0 0a3y, HO MPU OTBETE
Ha BONPOC JOMYCKAET HECYLIECTBEHHBIE TOTPEIIHOCTH.

Onenka «yo0osnemeopumenbHoy CTaBUTCS, €CIH OOyYarOIIMIACS OCBOWJI
TOJILKO OCHOBHOM MaTepuan, HO HE 3HAeT OTIENbHBIX JeTaliedl, IOMyCKaeT
HETOYHOCTH, HEJ0CTAaTOIHO IIPABIIbHEIC (hopMyIIMPOBKH, Hapymaer
MOCNEAOBATENbHOCTh B HM3JIOKECHHHM MaTepHuana, 3aTpyJHSeTCsl C OTBETaMHU,
MMOKA3bIBACT OTCYTCTBHE JIOJDKHOW CBSI3W MEXIy aHAIHM30M, apryMeHTanued u
BBIBOJIaMHU.

OneHka «HeyooslemeopumenvHoy CTaBUTCS, €CIW OOyYarOIIMICS HE
OTBEYAET HA MMOCTABIIEHHBIC BOMPOCHL.

Jtanbl (POPMHUPOBAHUS U OLIEHMBAHUS KOMIIETEHINH

Ne | Kontpoaupyembie pa3aesibl (TeMbl) HaumenoBanmue
Kox xomnerennuun
n/n AUCHUTLINHBI OlIeHOYHOI0
(wIm ee yacTm)
CpeacTBa
1 Kynbtyposorus: npeameT, CyIHOCTb, YK-4 vO
OCHOBHBIE (DYHKITHH YK-5
2 [TepBOOBITHAS KYJIBTYpa YK-4 YO
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YK-5
3 Kynbrypa IpeBHero Bocroka YK-4 VO
YK-5
4 AHTHYHas KyJbTypa VK-4
YK-5 YO
5 3anaJHOEBpONEHCKAs CPEeIHEBEKOBAs VK-4
KyabTypa. KynbTypa 3moxu VK-5 YO
Bospoxaenuss u Pedopmartum.
6 Kynerypa HoBOro Bpemenu u 3moxu YK-4 VO
IIpocsenienus. YK-5
7 EBponeiickas kynprypa XIX B. YK-4 VO
YK-5
8 OreuecTBEeHHas KyJIbTypa. YK-4 VO
YK-5
9 Kynsrypa EBponbel XX Beka. YK-4 VO
YK-5

7. OcodeHHOCTH peaimzanui JUCHUIIMHBI JJId UHBAJUAOB H JIUI ¢ OrPAaHHYC€HHBIMHA
BO3MOKHOCTHAMH 310POBbA

[Tpu oOydyeHuu IUI] C OTPAaHHMUEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI YUUTHIBAIOTCA WX
WHIMBUAYAIbHBIE TCUXOodu3nueckue ocobeHHocTH. OOydyeHHe WHBAIMAOB OCYIIECTBIISACTCS
Takkeé B COOTBETCTBUM C WHAMBHAYAJIbHOH NporpamMMmoil peabWIuTaluu HHBAIWAA (TIPU
HaJU4HH).

Mna nuy ¢ Hapywenuem ciyxa BO3MOXHO TpeAOCTaBiIeHHE y4eOHOW HMHpOpManuu B
BH3yaIbHOU (hopMe (KpaTKUi KOHCTICKT JICKIIHIA, TeKCTHI 3aJJaHMi, HalleYaTaHHbIC YBEITUICHHBIM
mpudToM), Ha ayJAUTOPHBIX 3aHATUSX JOIMYCKAaeTCs MPUCYTCTBUE AacCCHCTEHTa, a TaKxke
CYpAONEPEBOJUUKOB U  THQIIOCYpAONEPEBOJUUKOB. TeKyImIMid KOHTPOJIb YCIIEBAEMOCTH
OCYIIECTBIISIETCS B MHCbMEHHOH (hopMe: OO0ydarouuiicss MUCbMEHHO OTBEYAaeT Ha BOIPOCHI,
NMUCHMEHHO BBINIOJHSET MpakTudeckue 3ananus. Jlokmax (pedepar) Takke MOXKET OBITH
MpEeJICTaBJICH B MUCbMEHHOU opme, IpH 3TOM TpeOOBaHUs K COIEPIKAHUIO OCTAIOTCS TEMHU XK€, a
TpeOOBaHUS K KAUECTBY M3JI0KEHUS MaTepHaa (MOHATHOCTh, Ka4YECTBO PEUH, B3aUMOIEUCTBUE C
ayIuTOpHEel W T. JI.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHUS, NPEAbABIAEMbIE K
MUCHbMEHHBIM paboTaM (KayecTBO OQOPMIICHHS TEKCTa M CIMCKA JUTEPaTypbl, TPAMOTHOCTb,
HAIMYUE WUTIOCTPAIIMOHHBIX MaTepuaioB U T.1.). [IpoMmexyTounas arrecranusi sl JIMIL C
HapyIICHUSIMUA CIIyXa IMPOBOIUTCS B MHCbMEHHOH (opme, NMpHU ITOM HCIONB3YIOTCS 00IIue
KpuTepun oneHuBaHusA. [Ipym HeoOXoaMMOCTH BpeMs MOATOTOBKHM K OTBETY MOXET OBITh
YBEJIMUYEHO.

na nuy ¢ napyweHuem 3peHus NOMYCKaeTCs ayIuanbHOE MpeaocTaplieHne HHPOpMAaIIH,
a TaKXe WCIOJb30BAaHWE HA ayJUTOPHBIX 3aHATUAX  3BYKO3AIMCBIBAIOIIMX YCTPOMCTB
(mukTopoHOB W T.A.). JlomyckaeTcss MPHUCYTCTBHE Ha 3aHATHUSAX acCHUCTEHTa (ITOMOIIHHKA),
OKa3bIBAIOIIETO0 O0YyYaroIMMCS HEOOXOJMMYI0 TEXHHYECKYH0 IOMOIIb. TeKyuid KOHTpPOJb
YCIEBAaEMOCTH OCYIIECTBIsAEeTCS B ycTHOM ¢opme. I[lpu mnpoBeaeHHH NPOMEKXYTOUHON
aTTecTaluy JUIsl JIUIl C HApyLIEHHEM 3pPEHHs TECTHUPOBAHHME MOXKET OBbITh 3aMEHEHO Ha YCTHOE
co0ece0BaHUE TIO BOIIPOCAM.

Mna nuy ¢ oepanuyeHnbiMu 803MONCHOCMAMU 300P0OBbS, UMEIOWUX HAPYUIeHUS ONOPHO-
odgueamenvbHo20 annapama, Ha ayJIUTOPHBIX 3aHATHSAX, a TaKXKe MPU MPOBEACHUU MPOLEAYD
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHON aTTeCTAIllMd MOTYT OBITh IPEIOCTABICHBI
HEOoOXOUMbIE TEXHUYECKHE CcpeacTBa (MEepCOHANBHBIM KOMIBIOTEP, HOYTOYK WM Jpyroi
TaJKeT); JOIYCKAETCsl MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOB), OKa3bIBAIOLIETO O0YUYaIOLIUMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATH paboyee MECTO, MepPEeABUraThCs MO ayAUTOPUH,
MPOYUTATh 33aJjaHue, OYOPMUTH OTBET, OOIIATHCS C TPENOJaBATEIEM).
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8. IlepeyeHb OCHOBHOM M I0NOJTHUTEJIbHON Y4eOHOM JTUTEPATYPbI, HEO0OX0AUMOM AJIs1
OCBOCHHS TUCHHUIINHBI

8.1 OcHoBHas quTeparTypa:

1.

2.

3.

CumnueB JI.M. Kynetyposorus. Yuebnoe mocodue. - M. By3oBckuii yueOHUK.
Hudpa-M, 2014. - 400 ¢

I'pymeBunikas T.C., Cagoxun A. A. Kyneryponorus. YueOHuk. — M.: Anbda-M,
Wundpa- M, 2013 - 446 c.

I'ypesuu I1.P. KynbTyponorus. Yue6Hoe mocobue. - M.: Omera-JI, 2012 - 432 c.
(«Cepust: YHUBEPCUTETCKUHN YUEOHUK))

8.2 /lonoiHMTEILHAS JIMUTEPATYPa

1.

9]

~

oW

9. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

Cumonosa C.4l., YUepaurosckux W.T., Catuna 1.10. Kynsryponorus. YueOuuk — M.:
HarmonansHoe o6pazoBanue, 2013 - 304 ¢ («Cepus: HaunoHanbHOE 5KOHOMUYECKOE
00pa3zoBaHUE»)

Cronspenko JI.T., Cronapenko B.O. Kynbryponorus. Yuebuuk — M.: FOpaiit. 2013

. Karan M.C., Cononnn F0.M. Kynsrypomnorus. Yueonuk. - M.: IOpaiit, 2013 - 566 c.

(«Cepus bakanaspy)

Koctuna A.1O. Kyneryponorus. Yuebnuk. — M.:KuoPyc, 2013 - 334 c.

Koctuna A.JO. Teoperuueckue npoOJeMbl  COBPEMEHHOH KyJbTYPOJIOTHU.
Wnewn koHIIENIUU METOBI UccieqoBanms. Y4eOHuk. — M.: JImopokom, 2013 -288

c.

KpaBuenko A.O. Kynbryponorus. YueOnuk. — M.: [Ipocnekr, 2014 - 286 c.

MapxkoBa A.A. Kynsryponorus. Yue6Hoe nocobue. - M.: IIpocniekt 2014 - 376 c.

Mocomnosa JI.b. Kynstyposnorus. Yueonuk — M.:Axanemus, 2013- 352 c.

. CoBpemMeHHbIC MpodeccHoHATbHBIC 0a3bl JAHHBIX U UHPOPMAITUOHHEIC

CIPaBOYHBIC CUCTEMBI
DnekTpoHHas 0Opa3oBaTesibHas cpena yauBepcuteta (http:// www.chgu.org)
DnexTpoHHO-0nOIMoTeyHas cucrema [PRBooks(http://www.iprbookshop.ru)
MHoronpopuIbHbINH 00pa3zoBaTeIbHBIN pecypc «Koncynbrant
crynentay (http://www.studentlibrary.ru)

(nanee - cers "UHTEpHET'"), HEOOXOAMMBIX /IJISl OCBOEHUS THCHHILJIMHBI

SSVIFNYRESE

www.iprbookshop.ru
www.knigafond.ru

. http://www.pedagogika-rao.ru

. http://elibrary.ru — Hayuynas snektponHas 6ubanoreka, cucrema PUHII

http://pedsovet.org/-uHTEpHET NIEACOBET

DnekTpoHHO-0MOMMoTeYHass cuctemMa u3farenscTBa «Jlamp» - Pexum poctyma: http://

e.lanbook.com

9.1 CocTaB nporpaMMHOro odecrne4eHust

OC Windows7 Professional Cornamenne OPEN 93592430ZZE1605 JIuieusus
63588548 (beccpouHo);

MS Office Standard 2010 Russian Cornmammenne OPEN 9359243277E1605 Jluueusus

63588550 (6eccpouno);
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http://www.pedagogika-rao.ru/
http://www.knigafond.ru/
http://www.iprbookshop.ru/

Kaspersky Endpoint Security s 6u3neca CtannapTHBIH.

10 . MeToguyeckne yKazaHus sl 00yUAOIIUXCS 110 OCBOCHHIO JUCHUIIMHBI (110
BH/IaM Y4eOHBIX 3aHATHI)

B cootBerctBuu ¢ TpeboBanusimu OI'OC BO mnpenopaBanue y4eOHOM AHUCHUTUTMHBI
«KynpTyposiorusi»  OCHOBBIBAE€TCA  HAa  WHHOBAIMOHHBIX  ICHXOJOTO-IEJarorH4ecKux
TEXHOJOTHSIX, HANpaBIEHHBIX Ha TOBbINIeHHE 3((EKTUBHOCTH U KadyecTBa (POPMHUPOBAHUS
npoeCCHOHATILHBIX HAaBBIKOB oOydaromuxcsi. OCHOBHBIMH (GopMaMu OOyUYEHHS SIBIISFOTCS:
TIEKIIMH, Ta0OpaTOpHbIE 3aHATHUS, a TAKXKE CAaMOCTOsITeNIbHAs paboTa ydarerocs.

Jlekuus. JIeKuu 9WTAOT 1O HamOoJee BaXKHBIM pasneiaM mporpaMMbl. OHU HOCST
MpoOJIEMHBIN XapakTep U (GOPMHUPYIOT Y CTYJIEHTOB CHCTEMHOE MpeJCTaBlieHne 00 M3ydaeMbIX
paszzmenax TmpeaMeTa, O0eCIeuMBAaIOT YCBOGHHE HWMH OCHOBHBIX MPHUHIIUIIOB M TOJIOKEHUHN
JAHHOM AucUMIUIMHBL. KOHCHEKTUpOBaHME JIEKUMH BEAETCS B CIELUUAIbHO OTBEACHHOW s
ATOTO TETPAJU, KAXKABIA JTUCT KOTOPOU MOJDKEH HUMETh Touist (4-5 cM) Uisi AOTOTHHUTEIbHBIX
3anuceil. HeoOxo1MMo 3amucheiBaTh TEMY M IUIaH JIEKIHUNA, PEKOMEHAYEMYIO JTUTEPATypy K TeMe.
3anucu pas3ienoB JICKIUU JODKHBI UMETh 3arojIOBKH, TMOJA3arojOBKU, KpacHble CTPOkU. Jlis
BBIJICJICHHSI Pa3I€JIOB, BBIBOJOB, ONPEACIICHUNA, OCHOBHBIX MJIE MOKHO MCIOJIb30BaTh LIBETHBIE
Kapanmamu u gioMactepbl. Ha3BaHHbBIE B JICKIIMH CCHUTKHA Ha TIEPBOUCTOYHUKH HAJIO MIOMETHTH
Ha TOJISAX, YTOOBI MPU CaMOCTOSITENIbHON padoTe HAalTH W BIHCATh UX. B KOHCIEKTE JOCIOBHO
3aMHUCHIBAIOTCS OMPENETICHUsT TOHSATUH, KaTreropuid M 3akoHOB. OcCTallbHOE JOKHO OBIThH
3aMyUCcaHO CBOMMH ciioBaMU. KaxaoMy CTyAeHTy HEoOXOAMMO BhIpaOOTaTh U HCIOIb30BATh
JOMYCTUMBIE COKpaIlleHUs1 HauboJiee paclpOoCTPAaHEHHBIX TEPMUHOB M TOHATHH. B KOHCHEKT
cleyeT 3aHOCUTh BCE, UYTO MPEnojaBaTelb MUIIET HAa JOCKE, TAKXKE PEKOMEHIIYEMBbIE CXEMBI,
TaOJIMLBI, TUarpaMmel U T.4. Tekymias padota HaJ U3ydyeHueM HHPOopMaluy o aMOyJIaTOPHOMY
BEJICHUIO OOJIBHBIX MPEACTaBIsAeT cO0O0Il TIaBHBIA BHUJ CaMOCTOSTENHLHOW pabOThI CTYAEHTOB.
Omna BKITIOYaeT 00pa0OTKy KOHCIICKTOB JICKIIHIA ITyTeM CHCTEMAaTU3alliy MaTepraa, 3aroTHCHUS
MPOIYLIEHHBIX MECT, YTOUHEHHSI CXEM U BbIJCJICHUS [NIABHBIX MBICIIEH OCHOBHOTO COIEpPKAHUS
neKnuu. J{Js 3TOTO MCMOJIB3YIOTCS MMEIOIIHECs y4eOHO-METOIUYECKHEe MaTepHualibl U Japyras
pexomeHnoBaHHas JnuTepatrypa. C 1enpl0 YIy4llIeHHs YCBOGHHUS Marepuana Tpedyercs
MPOCMOTPETH KOHCIIEKT Cpa3y IMOCJe 3aHATHI, OTMETUTh MaTEpHal KOHCIIEKTAa JICKUW, KOTOPBIN
BBI3BIBAECT 3aTPYJHEHUs JUIsl NMOHUMAHUs, MOMBITAThCA HANUTH OTBEThl HA 3aTPYIHUTEIbHBIC
BOIIPOCHI, UCITOJIB3Ysl PEKOMEHIYEMYIO JINTEPATYPY.

3aver. 3aBeplIAlOIIUM 3TAlOM M3YYEHUS JUCHUIUIMHBL SBISETCA MPOMEKYTOUYHAs
aTTecTalys B BUJIE YCTHOro 3adera. IIpm 3TOM CTyIEHT NOJKEH IOKa3aThb BCE TE€ 3HAHMSA,
YMEHHSI M HaBBIKH, KOTOpbIE OH NpUOOpen B TMpolecce TeKymed paboThl MO H3YYEHUIO
JTUCHUTUTMHBL. JMCIMIUIMHA CUYMTAETCSI OCBOCHHOM CTYIEHTOM, €CIM OH B IOJHOM O0O0OBbeMe
chopMHUpOBaN YCTAaHOBIIEHHBIE KOMIIETEHIIMM M CIIOCOOEH BBIMOJHATH yKa3aHHbIE B JIaHHOM
porpaMMe OCHOBHBIC BHUIBI TPOPECCHOHATBHON JaedaTedbHOCTH. OCBOCHUE JUCIUTUIAHBI
JNOJKHO TIO3BOJIUTh CTYJEHTY OCYLIECTBJIATh KaK AaHAJIUTUYECKYI0, TaK M HAy4HO-
HCCIICIOBATEILCKYIO JCSITEILHOCTD, YTO TpEeIoaraeT riyooKkoe 3HaHWE TEOPUU U TPAKTUKH
JAHHOTO Kypca.

11. Ilepeyens MHGOPMAIMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MIPH OCYIECTBJIEHUMN
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCHHUILINHE (MO1YJ/II0), BKJIKYAasi epeYeHb
NMPOrpaMMHOro odecriedeHnss U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (NP

He00XO0IMMOCTH)
[Ipu uzydeHnu cTyieHTaMu TUCHUTUIMHBL « KyTbTyponorus» uCroib3yrTCs CIeIyIoe
TEXHOJIOTHH:
- TEXHOJOTHH TMPOOJIEMHOTO 00ydeHus (TMpoOIeMHBIE JIEKIMH, NMPOBOAUMBIE B (opme
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JMasora, pereHne yaeOHo-poQecCoHaNbHbIX 3a7a4 Ha JIEKIUAX);

- WHTEpaKTUBHBIC TEXHOJIOTUH (MPOBEJCHWE JICKIHWH JHaJOTOB, KOJJICKTHBHOE
o0CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHIO TOW WIM WMHON y4yeOHO-IpodeccCHOHaIbHON
3a/1a4un);

- MH()OPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30BaTeIbHbIC TEXHOJIOTHH (MOJIEIUPOBAaHUE
M3yYaeMbIX SIBJICHUH, TPE3EHTANNsI YICOHBIX MAaTEePHUAIOB (C MAKETOM IMPHKIAIHBIX MPOrpaMM
Microsoft Office Point)) u aneMeHTbI TEXHOIOTHI TPOEKTHOT'O 00YUYECHHUS.

12. MaTrepuanbHO-TeXHUYecKas 0a3a, HeOOX0AUMAS VISl OCYLIeCTBJICHUS

o0pa3oBaTe/IbHOIO NMpolecca Mo AUCHUIINHE

VYuyebHas qucuUIUIMHA oOecriedeHa yuyeOHO-MeTOIMYECKON JOKYMEHTAe (KOMIIOHEHT
y4e0HO-METOIMYECKOr0 KOMIUIeKca Mo AucuuiuinHe). ObecniedeH AOCTYyI K (QoHIaM yueOHBIX
nocoOuit, OUOIMOTEYHBIM (OHIAM C MEPHOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIUM
TeMaM. YueOHbIe 3aHATHA 110 npeaMEeTy IMpOBOIATCA B CHeHHaHHSHPOBaHHOﬁ AyJJUTOPUHA
(unTepaktuBHas jaocka+tlIK+Buneonpoektop). B mporecce uTeHus JeKIMHA, HCIONb3YIOTCS
HarJsiIHbIe TOCOOUSI, KOMIUIEKT CIaii10B, BUICO-JIEKIIUH.

Nmeercs n ucnonp3yercs YMK no qucuuminuse «KyabTypoaorusy Ha 2JIEKTPOHHOM U
OyMa)XHOM HOCHTEJE.
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[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH

"UnTepHeT", HEOOXOIUMBIX ISl OCBOCHHS TUCIUILTAHBI (MOTYJIS) 18
MeTtoauueckue yKa3aHus sl 00YYaroIuXcsl IO OCBOCHUIO TUCIUTLTAHBI

(Motyst) 18

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCMIOIB3YEMBIX TIPU

OCYIIECTBIEHUH 00pa30BaTEIbHOTO Mpolecca Mo AUCUUTIINHE (MOAYIIO),

BKJIIOUAsi IEPEYEHb MPOTPAMMHOT0 00ecriedeHus U WH(OPMAIIMOHHBIX

CIPABOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 18
Onucanne MaTepUaIbHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM st

OCYIIECTBICHUS 00pa30BaTEIHHOIO MPOLlecca MO AUCIUIITHHE (MOIYIIIO) 19

1. He.]'llfl H 3aJa4YH1 OCBOCHHA JUCHUIIJIMHBI



Heab ocBoOeHHMS TUCHMUILIMHBI: SBISIETCS TIOJTOTOBKA CIICIIUANKMCTOB TI0 BCEM acHeKTam
COBPEMEHHOW (PH3UYECKHE METOAbl HUCCIICOBAHHUS HEOPTraHUYECKHX BEIISCTB M MaTEpPUAIIOB,
pa3pabaTsiBaroIieii Ha OCHOBE (yHIAaMEHTAIBHBIX 3aKOHOB (VM3MKH M XVUMHH MPUHIHITHATLHBIC
METOJIbI W TPHUEMBl YCTAaHOBJICHUS KAYeCTBEHHOTO W KOJUYECTBEHHOTO COCTaBa Pa3IMUHBIX
00BEKTOB M 00ecrieueHHsI KOHTPOJISI TEXHOJIOTMYECKUX TPOIIECCOB

3agauu AUCHMIUIMHBI OCHOBHOM 3aJauel, pemiaeMoi B Mpoliecce U3y4eHus Kypca,
SBIICTCS MPHOOpETEeHHE OOYYAIOUIUMUCS YETKUX MPEICTABICHUNA O BO3MOXKHOCTSX OCHOBHBIX
(U3MYECKUX METOJIOB, HCIOJNB3YyeMbIX TMIPH HCCICIOBAaHUM HEOPTaHUYECKHUX BEUIECTB H
MaTepUasoB.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS MO JAUCUMILUIMHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHOM IPOrPaMMBI.

[Iponiecc m3yyeHus: OUCUUIUIUHBI «DHU3NYECKUEe METOJbI UCCIEIO0BAHMS HEOPTaHUYECKUX
BEIIIECTB M MAaTE€pUaJOB HampamieH Ha (OPMHPOBAHHE DJIEMEHTOB CIIEIYIOMINX KOMIIETEHIIUN B
cootBercTBUM ¢ OI'OC no JaHHOMY HaNpaBIEHUIO MOJATOTOBKHU:

Ilepeyenb kKommeTeHUMH, (POpMHpPYeMbIX AUCUMILIMHOM B Ipouecce OCBOCHHS
o0pa3oBaTe/IbHOM NPOrpaMMBblI

I'pynna xomnereHumni Karteropus komnereHuui Kon

VK- 5: Ciocoben
aHAJIM3UPOBATh U

. . YUYUTHIBATH
YHuBepcaabHbIe VYuér (hakTOpOB BHEUTHEH
VK cpemEt pazHooOpasue KyJIbTyp B
nporecce
MEKKYJIBTYPHOTO
B3aMMOJIEUCTBUSI

B pe3ysibTaTe 0cBOeHUS] AUCHUILIMHBI 00yYAIOLIHIiCS 10JI5KEH:

Koa n HauMeHOBaHMe MHIMKATOpPA Pesynbrarhl 00y4eHust
KOMIIETeHIIUH 10 JUCHUILINHE

3Hamo:
— KJIacCU(PUKAIUIO U XapaKTEePUCTUKY HU3NY
€CKHMX METOJI0B MCCIICIOBAHN;

YK-5.3. O0ecieunBaeT co3gaHue — TEOPETUYECKUE OCHOBBI
HEJUCKPUMHUHALIMOHHOMN CPeJibl CIIEKTPAJIbHBIX U CIIEKTPOCKOMUYECKUX METOOB;
BSaHMOHeﬁCTBHH HpI/I BBIITOJTHCHUHN — np06neMr,1 nonyquI/m 158 peFI/ICTpaIII/II/I
npohecCHOHaTBHBIX 33134 CIIEKTPOB;

— MCTOABI ONIPEACTICHUA DHCPICTHUICCKUX U
TCOMCTPHUICCKUX MAPaMCTPOB MOJICKYJ U BCUICCTB,

— METO/bI AJIEKTPOHHOM,
kosebatenbHol, AMP 1 Macc-CieKTpoCKOnuy;
- 10102703 00020008 paboThI CEepUNHBIX

CHEKTPAIbHBIX MPUOOPOB;

— CTpaTeruio NpUMeHEeHHs PU3NIECKUX METO
JIOB UCCIIEIOBAHMS TIPH UACHTU(DUKAIIMH U
KOJIMYECTBEHHOM aHaJn3e XUMHUYECKHUX
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COEIMHEHUN U UX CMECEM.

ymemp:

— BBIOMPATh ONTUMAJIbHBIC (PU3HUECKHE
METO/Ibl HCCIEIOBAaHUS KOHKPETHBIX XUMUYECKHUX
COEIMHEHMI M BEIIECTB;

— UHTEPNPETUPOBATH CIIEKTPAJIbHbIE JTaHHbBIC
AIIEKTPOHHOM, KoJjeOatenbHOU, SIMP wu wMacc-
CIIEKTPOCKOIUU;

— TOTOBUTD HCCIIElyeMble BellecTBa TUTSE
CIIEKTPAJILHOTO aHaiamn3a B
BBIOpAHHOM JIaNa30He IEKTPOMArHUTHBIX BOJIH;

— UACHTU(DUIIUPOBATH XUMUYECKHE
COCIMHEHMSI 1O JaHHBIM CHEKTPAJbHBIX METOIOB
aHaJIun3a;

- MIPUMEHATh JaHHbIE METOJIOB
AIIEKTPOHHOM, KonebarenpHOU, AMP u \

MacC-CIIEeKTPOCKONIUKA TPU  HUCCIeTOBAaHUU
XUMUYECKHX MPOIIECCOB.
enaoemo:

- METOJAUKOM MOATOTOBKH UCCIIEIyEMbIEX BE
IIECTB JUISl CIIEKTPATIbHOTO
aHaJIu3a B BHIOPAHHOM JIMAra30He
AIIEKTPOMArHUTHBIX BOJIH;

- METO/IaMH OTIPECICHHUS
HHEPreTUYECKUX U TEOMETPUUECKUX  IapaMeTpoB
MOJIEKYJI U BEILIECTB;

-METOAaMU 3JIEKTPOHHOM,
kosiebarenbHo, IMP 1 Macc-crieKTpoCKOnuu.

3. Mecro nucunnmianabl B cTpykrype OITOIL.

HucumiuinHa «®u3ndeckrue METOIbl HMCCICIOBAaHMUS HEOPTaHWYECKHX BEUIECTB H
MaTepuaIoB» OTHOCUTCS K IUCHUIUIMHAM 0a30Boil yactu bioka «Jucuummuabl (MOmynn)» —
b1.B.04 nporpammbl MaructpaTypa 1o HampasiieHuto noarotosku 04.04.01 Xumus, uzydaercs Bo
2 cemecTpe 1Mo o4HOM Ghopme 00yUeHHUs U B 3 CEMECTpe MO OYHO-3a09HOU (hopMe 00yUdeHUsI.

Jns ocBoeHus: OUCHUIUIMHBL «DU3NYECKHE METOJbl HMCCIECJOBAHUS HEOPraHUYECKUX
BEIIECTB U MaTEPHUAJIOB) O0yUaIOIUecs UCIONB3YIOT 3HAHUS, YMEHUA, CPOPMUPOBAHHBIEC B X0/
n3yudeHust quctuiuine «Pusnkay, «Martemarukay, «O0mmas 1 HeOpraHn4ecKass XUMHUSD».

4. CopepxaHue JMCHUILIHHBI (MOAYJis), CTPYKTYPHPOBaHHOEe IO TeMaM (pa3zejiaM) C
YKa3aHHeM OTBEICHHOI'0 HA HMX KOJIMYeCTBAa aKaJeMHYeCKUX WJIM ACTPOHOMMYECKHUX
YacoB M BUJ0B Y4eOHbIX 3aHATHIA.

4.1 CtpykTypa AUCHHMILIMHBI.
OO6mast Tpy10€MKOCTh JUCHUIUIMHBI 10 OYHOW Gopme oOydeHus cocrapiser 4
3a4eTHBIX eauHull (144 akageMUYecKux Jaca).



TpynoeMKkocTh, 4acoB
®opma pabotel 00yqaromuxcs/Bupl yueOHbIX 3anaTuil | Cemectpsl | Bcero
2 2
KonrtakTHas ayauropHas paboTta o0ydarommxcs ¢ 45 45
penojaBaTeseM:
Jlexiu (JI) 15 15
ITpaktuueckue 3ansatus (113) - -
Jlaboparopusie paboTs (JIP) 30 30
CamocrosiTenbHas paboTa 99 99
Kypcosoii npoexT (KII), kypcoBas padota (KP)
Joxman (JI)
Ocer (D)
Pedepar (P)
CaMOCTOSITEIbHOE U3YUYECHHUE Pa3JIeNIOB 99 99
Byt HTOroBOro KOHTpPOJIsL — 3a4eT 36 36
4.2 Conep:xaHue pa3iesioB M CHUILTHHBI
Ne HaumenoBanue Popmyaa
Coaepsxanue pasgesa TeKyIero
pa3jiena pa3jiena KOHTPOIH
Beenenue. OCHOBHBIE 3Talbl Pa3BUTUS HEOpraHUYeckoi xumun. | YO, PKJIP
DeKTpOHHbBIE OcHoBHbI€ 337a4u U poOIeMbl XUMHUH. CBS3b
COCTOSIHUS XUMUH ¢ Hpr3uKoi. B3aMOCBSI3b XUMUU B OHOJIOTHH.
AIIEKTPOHHBIE Posb MaTemMaTHKU B COBPEMEHHOM HEOpraHUYECKON
Nepexo/Ibl B XVMHH.
JIBYXaTOMHBIX U | DJIEKTPOHHBIE COCTOSIHUSI MOJIEKYJI, OTIpeieNICHUE U
1 CJIO’KHBIX OCHOBHBIE Xapakrepuctuku. KonebarenpHo-
MoOJIeKyJIax. BpalllaTeIbHas CTPYKTYpPa JICKTPOHHBIX COCTOSHUN
1 3JICKTPOHHO-KOJIE0aTeIbHO-BpaIaTeIbHbIC
nepexo/ibl B Mosiekynax. Knaccudukanus u
HOMEHKJIaTypa 3JIEKTPOHHBIX COCTOSIHUHN U
MIEPEXO0JI0B MEX]Ty HUMHU B JBYXaTOMHBIX,
MHOT'0OaTOMHBIX JIMHENHBIX U HEJTUHEWHBIX
MOJIEKYyJIax.
Crnektpockornuye | OCHOBBI CIEKTPOCKONIMYECKUX METO0B aHAJIN3A. YO, PK
CKHE METOJIbI Knaccudukanus cieKTpoCKOMUYECKHX METO/IOB.
aHaIM3a MeTo1pI aTOMHOM CHIEKTPOCKONHMH. ATOMHO-
AMUCCHOHHBIN aHanu3. [IporcxoxaeHne cekTpoB
) ucmyckanus. VICTOYHUKH BO30YKIIEHHS U CTIOCOOBI
peructpanuu crekTpoB. KauecTBeHHBIN 1
KOJINYECTBEHHBIN aHAIN3 1O CIIEKTPaM UCITyCKaHHS.
ATOMHO-a0COPOIIMOHHBIN CIIEKTPAIbHBIN aHAIIN3.
VICTOYHUKH U3ITy4YEHUs, aTOMHU3AaTOPBI, TIPUEMHHUKH
U3ITyUYEHHUSI.

3 DNeKTpOHHbBIE KBaHnTOBOMEXaHMYECKasi BEPOSTHOCTD dJIEKTpOHHO- | YO, PK
CHEKTPbI KoJie0aTeIbHO-BpaIaTeIbHBIX MEPEXO0I0B U CHUJia
MOTJIOLICHUS ocuMIUIS-Topa. THTEHCHBHOCTH MOJI0C MOTJIOUICHUS
MOJIEKY B pa3IMYHBIX AJIEKTPOHHBIX Mepexoa0B. [IpaBuna
BUJIUMOU U otOopa u HapyueHue 3anpera. [Ipumenenune
ynbTpauOIETOB | AIEKTPOHHBIX CIIEKTPOB MOTJIONIEHHUS] B KAYECTBEH-




ol o0macTsx HOM, KOJIMYECTBEHHOM U CTPYKTYPHOM BHIaX
aHanm3a. TexHuKa u MeTo1bl abCOPOIIMOHHOMN
CHEKTPOCKOIHUH B BUJUMO U yIbTpadrOIETOBOK
o0nacTsx.
TeopeTrueckre OCHOBBI METO/Ia U €TI0 YO, PK,JIP
. | IpaKTH4YeCKOe NpUMEeHEeHUE. BaxkHenmas
JlroMuHeceHThIi
AHAIHS XapaKTepUCTHUKA (DOTOIFOMUHECIIEHIIUHN — CIIEKTP
B030yk1eHus. KonnuecTBeHHAs XapaKTepUCTHKA
(u1yopeclieHIIMY MOJIEKYJIbl — KBAHTOBBIN BBIXO/.
Cnextpockornusi | MaeHTHQHUKAIMS CIEKTPATBbHBIX TaHHBIX. YO, PK,JIP
KoJIeOaTeNbHbIX KauecTBeHHBIN U KOJIMYECTBEHHBIN aHAIIN3.
IIEPEXO/I0B B HccnenoBanust CTpOEHUS MOJIEKYJT, TUHAMHUYECKOMN
MOJIEKYJIaX. WU30MEPHH, PABHOBECUN U KHHETUKU XUMHUYECKUX
[Ipumenenune peakumii. Meroas! u texuuka K- u KP-
KoJIe0aTeIpbHON crnektpHockonuu. [Tonsitus o metonax HIIBO u
cnektpockonuu B | MHIIBO. IloaroroBka o6pasnos /uis perucTpannuu
XUMHH. CIIEKTPOB.
DKOJIOTUYECKHE aCTEKThI, TPOOJIEMBI CO3TaHUS U
pereHepanyy MaTepuaoB.
Mertoasl Knaccudukanus MmeTo10B abCOpOIIMOHHOM
MOJIEKYJIAPHOU cniekTpockonuu. [IporcxoxaeHne abCOpOIMOHHBIX
CIIEKTPOCKOIIHNH CIEKTPOB. BHUIbI MOJIEKYJISIPHBIX CIIEKTPOB.
KauectBennsiii aHanu3 no MK-cnekrpam. YO, PK
Snepubiii DyH1aMEeHTaIbHOE [IPaBUIIO SMP- | PK
MarHUTHBIN cnekTpockonuu.  KOHCTaHTBl ~ CHMH-CIIMHOBOIO
pe3onanc (IMP). | B3aumonencTBus, 150:¢ buznyeckuit CMBICIL,
Kjaccupukanuss U HUHGOPMATUBHOCTH. TexHUKA U
MeToabl dkciepuMenTa. Ilpumenenune merona SIMP B
XUMMUHU. CTpyKTypHBII aHaus. N3yuenne
OBICTPOIIPOTEKAIOIINX  MPOLIECCOB.  XUMHUECKas
HoJIsIpA3anus saep.
OYHASA ®OPMA OBYYEHUA
4.3. Pa3fennbl AUCHUINIMHBI U BHIBI 3aHATHH, n3y4aemsle Bo II cemecTpe
KonnuecTBo yacos
No AynutopHas
paszena HaumeHnoBanue pasnenos Beero paGora CP
JI JIP
2 3 4 5 6
BeenecHue.
OO0m1re 3aMevanusi. AHaIUTHYECKas
XUMUS KaK HayKa. AHaJIHT. CiIyk0a. 1 1 4 10
MeTo10I0THYECKUE ACTIEKTHI aH. XUMUH.
KpaTkuii HCTOPUYECKUN O4EepK




2 MCTPOJIOI‘I/IIIC(iKI/IC OCHOBBI ) ) 4 10
QHATUTUYECKOU XUMHHU
TepMoaMHAMUKA U KHHETUKA
XMMHUYECKUX PEaKIIUi.
3 TepMoIMHaMHKa IPOLIECCOB U PEAKIIAMN. 2 2 4 20
TepMmoannamuyeckue GyHKITHH
COCTOSTHUSI.
4 Xumuueckoe paBHoBecue. CTyneHuaToe ) ) 4 20
aBHOBecHe. CKOpOCTh peakiuil
XMMUYECKOE PAaBHOBECHE B PEATbHBIX
5 cuctemax lneanbHbie u peajabHbIe ) ) 4 20
CUCTEMBI BIIMSIHHS COJIbBAIIMH Ha
ABHOBECHE.
6 Teopus [lebas-Xrokkens o) ) 4 10
OCHOBHBIE THITHI XUMUYECKUX PEAKIIUH,
7 MCII0JIb3YEMbIX B aHAJTUTUYECKON XUMUHU. 2 2 6 9
K1Cc/10THO-OCHOBHOE paBHOBECHE
8 VToro 144 15| 30 99
4.4 CamocTosiTeqbHasA padoTa
HanmeHnoBanue TeMbl JUCHUIIIINHBI BH}I CaMOCTOﬂ;l“eJ'leOﬁ OHCHO"IHOC Koxn-Bo KOIL
WM pazaena BHCAYJIUTOPHOU pa6OTI)I CPeCTBO 4aCOB KOMIICTCH-
obyuaromuxcs, B T. 4. KCP LUK
BgeneHne. [IpopaboTka yaeGHOH VO, PK VK-53
OO0111e 3aMedyaHus. JIUTEPaTypsl, JICKIMH
AHanuTHYECKAs XUMHUSI KaK
Hayka. AHaJUT. ciryx0a. 9
Metogomorndyeckue acnekThl aH.
xumun. KpaTknii uctopuaeckuii
OYepK
MeTtponoruueckre OCHOBBI ITpopadorka yuebuoit /L, PK YK-5.3
. JINTEpaTyPBI, JICKIUH. 8
AQHATUTUICCKOU XUMHUH TTOArOTOBKA 10KTATA.
TepmonuHaMuKa U KHHETHKA IIpopaGoTka yueOHOM A, PK YK-5.3
XUMHUYECKHX PEaKInii. JIMTEPATYPBI, JEKIHH.
TepmoarHaMuKa IpoLIECCOB U Togrorosxa Aoxaza. 8
peakuuid. TepMoauHaMu4YeCKue
(GYHKIHU COCTOSIHUSI.
XVMHYECKOE PaBHOBECHE. Hozroroska nokmana. PK, JI VYK-5.3
CryneHuaToe paBHOBECHE. 8
CkopocTh peakuui
XHUMHYECKOE PABHOBECHE B Ipopabotka yueOHoi T, PK VK-5.3
peanbHbIX cucteMax MneanbHpie | TTCPATYPEL JIeKIHH 2
Y PEATbHBIC CUCTEMBI BITUSTHHS
COJIbBAIIMU HAa PABHOBECHE.
Teopus Jlebas-Xrokkens IIpopabotka yuebHoH YO, PK 8 YK-5.3
JIUTEPaTypBl, JIEKIUH.
OCHOBHBIE THITBI XUMHYECKHX IIpopabotka y4eOHoi YO, PK 8 YK-5.3
PEaKIuid, NCTIOJIb3YEMBIX B JTEPATYPb, NCKUHH.
AHATUTUYECKOM XUMHUH.




KucnorHo-ocHoBHOE
paBHOBECHE

Bcero

99 gacos

4.5 JlabopaTtopHbie padoThI

Ne
pa3jiena

Haumeno
BaHHe
pa3aena
JTUCITHATLIIN
HbI

Conep:xanue J1a00PATOPHBIX 3aHATHH (TEMbI)

Koa-Bo
4acoB

2

3

JIa6.paboTaNel. CrnekrpanbHble npudopbI u ux
pazHoBuaHOCTH. OnHOmydeBass cxemMa abCOPOIMOHHOTO
CIIEKTPOQOTOMETPA, €€ CTPYKTYPHBIE SJIEMEHTHI (MCTOUYHHKH
CIUIOIIHOTO W JIMHEHYaTOro W3IY4YCHUS B  Pa3lIMuHBIX
CIIEKTPAIBHBIX 00JIACTSAX, MOHOXPOMATOPBI, (POTOMPHEMHHUKH
U3JTy4eHHs, DSJIEMEHTHl HH(OPMALMOHHO-PETUCTPUPYIOIIETO
TpakTa). [IpenmyIiecTBa 1 HETOCTATKUA OJJHOJIYYEBOI CXEMBI.
OnnomydeBas cxema cnekrporpada c ucrons3zoanuem [13C-
MaTpull B KadecTBe TNpHEeMHHKa. JIByXiydeBas cxema
CIIEKTPAIBHOTO pHOOopa, ee MPEUMYIIECTBA H HEIOCTATKH.

Jla6.pabotaNe2. CraHgapTHblE CXEMbl MOHOXPOMATOPOB
CHEKTpaJbHBIX NpubopoB. [IpuHIMNUanbHas cxemMa aTOMHO-
abCOpPOLIMOHHOTO CIIEKTPOPOTOMETPA, PEKUMbI ATOMHU3ALUH.
[IpuGopbr  ans  u3MEpeHHs]  3MHUCCHUOHHBIX  CIIEKTPOB.
@i1yOpuUMETpBI, PEKHUMBI CKAHHPOBAHHUS MOHOXPOMAaTOPOB.
Kpuorennsie YCTpOHCTBA U1 JIFOMUHECLICHTHBIX
nccneaoBanuil. Mcnonp30BaHME MMIYJIBCHBIX JIA3€POB  JUIS
KHHETUYECKUX ucciaenoBaHuid. [lpubopsl ans perucrpanuu
CIHEKTPOB  paccessHUss U  OoTpaxeHuss cBera. Dypbe-
cuekTpoMeTpbl. KroBeTbl [uisl HCCIeAOBaHUS BEILECTB B
Pa3MYHBIX 00IACTAX CHEKTpa.

JIa6.paboTraNe3. doromeTpuvecKue BEITUIHHBI u
KOJINYECTBEHHBIC 3aKOHBI CIICKTPAILHOTO aHau3a: 00padoTKa
nH(pOpMalny .

Jla6.paboraNe4. dotomeTpus U cnekrpomeTpus. OCHOBHBIE
3aKOHbI ~ KOJIMYECTBEHHOT'O  CIEKTPaJbHOTO  aHajIu3a.
Koopaunatel ~ CHEKTpOB  MpPONYCKaHUs,  IOIJIOIICHHUS,
paccesiHus ¥ HCITyCKaHUS CBETA.

JIa6.paboTtaNeS. JlomycTrMble HHTEPBAIbI U3MEPEHUS
CHEKTPAJIbHBIX BeIUYuH. Koppekius (poHOBOro MOrIomeHus,
HEUCAIBbHOCTU HYJIEBOH JIMHUY NIPU U3MEPEHUHU CIIEKTPOB
ONTUYECKON IIOTHOCTH. VIHTEerpaibHAsi MTHTEHCUBHOCTh
cneKTpoB. CIIEKTphl YETHBIX U HEYETHBIX IIPOU3BOJHBIX.
CrnexTpalibHOE pa3pericHue.




JIab. pabotaNe6. dyHnamMeHTaIbHBIC, 00EPTOHHBIC U
COCTaBHBIC YaCTOTHl. CUMMETpPHSI CTPOSHUS U KOJIeOaHMIA
Mmoutekyd. [Ipsimas u oOpaTHas KonebaTrenpHas CIIeKTpaabHas
3amaua. Hopmaneneie konebanus. MarencuBHOCTh K-
CIEKTPOB MOTJIONICHHUS], BIUSHIE CUMMETPUH MOJIEKYJ Ha
UHTeHCUBHOCTH Nosioc MK-cniektpoB. depmu-
B3aUMOJICHCTBUS.

Jla6.pabotaNe7. [Tomyammnuprueckass KOHIEIINS
XapaKTEPUCTHUECKUX (FPYIIOBLIX) Kojebanuil. BaneHnTHsie u
nedopMmanmonsele kojedanus. Mcnonp3oBanue
XapaKTePUCTUUYECKUX M0JI0C OTJIOMIEHUS ISl CTPYKTYPHOIO
aHaJIM3a MOJIEKYJI XUMUYECKUX coelnHeHuil. OCOOEHHOCTH
peructpauuu UK-crekTpoB noriomeHus. SMIUpUUECKUe
npuemsl paciudposku UK-cexkTpos.

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.1 CTpykTypa IMCHHMILIMHBI.
OO6miast Tpy10€MKOCTh JUCHHUIUIMHBI TT0 OYHOM (hopMe 00yueHus coctapisieTr 4
3a4eTHBIX eauHull (144 akageMUYecKuX yaca).

1. O0beM AUCHMILIMHBI
TpyroemMKOCTh, 4acoB
Bun paboter CeMecTphl Bcero
3 4
OO6m1ast TPy 10€MKOCTh 144/4 144/4
AynuropHas pabora: 45 204
Jlexyuu (J1) 15 15

Ilpakxmuueckue 3anamus (113)

Jlabopamopuwie pabomut (JIP) 30 30
CamocrosiTenpHas pabora 99 99
Kypcogoii npoekt (KII), kypcoBas padora (KP)

Joxman (J)

Ocer (D)

Pedepart (P)

CaMOCTOSITETLHOE U3YUYECHHUE Pa3JICIIOB 99 99
Bug nToroBoro KOHTpOJIsi — 9K3aMeH 36 36

4.3. Paznennbl AUCHMILVIMHBI M BUBI 3aHATHI, n3y4yaemble B 111 cemecTpe

KomanuectBo uacos
No AynuropHas
paszena HaumenoBanue pasnenos Beero paGora CP
JI JIP
1 2 3 4 5 6
1 Bsenenue. 1 1 4 10
OO0mmue 3aMeyanusa. AHaauTuyeckas
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XUMUS KaK HayKa. AHaJIMT. CiIyk0a.
MeTo/10JI0TUYEeCKUE acTIeKThl aH. XUMUH.
KpaTkuil HCTOpUYECKUI 0YEPK
o) MeTponoquchKHe OCHOBBI ) 5 4 10
QHATTMTHYECKON XUMUH
TepMoaMHaMUKa U KUHETUKA
XUMHYECKUX PEaKIUH.
3 TepMoIMHaMKKa IIPOLIECCOB U PEAKLIMMN. 2 2 4 20
TepmonunamMuueckue GyHKIIUNA
COCTOSIHHUSI.
4 Xumuueckoe paBHoBecue. CTyreHuaroe ) ) 4 20
aBHOBecHe. CKOPOCTh peaKiuil
XMMHUYeCKOe PaBHOBECHE B PEAIbHBIX
5 cuctemax MaeanbHble U peajabHbIe 2 > 4 20
CUCTEMBI BIMSIHUS COJIbBAIIMU HA
ABHOBECHE.
6 Teopus Jlebas-Xrokkemns o) 2 4 10
OCHOBHBIE THITBI XUMUYECKUX PEaKIUH,
7 VCITOJIB3YEMBIX B AHAJTUTUYECKON XUMHH. 2 2 6 9
KrcnoTHO-0CHOBHOE paBHOBECHE
8 Yroro 144 | 15| 30 99
4.4 CamocrosiTesibHas padoTa
HaumeHnoBaHnue TeMBbI JUCITUTLITAHBI Buzn caMOCTOﬂE CIbHO OreHouyHoe Kon-Bo Koz
Wm pasena BHEAYIUTOPHOU pabOTHI CpesICTBO 4ACOB KOMITETEH-
oOyuaromuxcs, B T. 4. KCP U
BgencHue. IIpopaboTka yueOHOM VO, PK VK-5.3
OO0r1iue 3aMevaHusl. JIATCPATYPBI, JICKLITH
AHanuTH4ecKas XuMus Kak
Hayka. AHaJIUT. CIIyk0a. 9
Merononornyeckue acleKTsl aH.
xuMuu. KpaTkuii ucropuaeckuii
OUepK
MeTpoIoruuecKie OCHOBEI ITpopatora yueGuoi /L PK YK-5.3
. JIUTEpaTypsl, TeKLUH. 8
AQHATUTUYECKOU XUMHH TTOArOTOBKA 10KAA.
TepMoanHaMuKa U KUHETUKA ITpopaboTka yuebHoH I, PK VYK-5.3
XUMHUYECKHX PEaKITUii. JIUTEPATYPBI, JEKLUH.
TepMmoanHaMuKa IpoOLECCOB U Hoxrotonia foinaza. 8
peakuuid. TepMoauHaMUYECKHE
(OYHKITUH COCTOSIHHSL.
XVUMUYECKOE PaBHOBECHE. Hozaroroska nokiaza. PK, 1 YK-5.3
CryneHuaToe paBHOBECHE. 8
CKOpOCTh peakiui
XUMHUYECKOe PaBHOBECHE B IIpopabotka yueOHoi T, PK VK-5.3
peanbHBIX cucreMax MaeanpHpie | TMTCPATYPEL ek 2
U peayibHbI€ CUCTEMBI BIUSHUSA
COJIbBALIMU HAa PAaBHOBECHE.
Teopus Jlebas-Xrokkes IpopaGoTka y4eOHOM YO, PK 8 VK-5.3

JIUTEpaTypPBl, JICKITUH.
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OCHOBHBIE THIBI XUMHUYECKUX
peaKuuid, HCTII0JIb3YEMBIX B
AHAJIMTUYECKOU XUMMUH.

KucnorHo-ocHoBHOE
paBHOBECHE

[IpopaboTka yaeGHOH YO, PK

JIUTEPATYPBI, JTEKIUH.

VK-5.3

Bcero

99 yacoB

4.5 JlaGopaTopHble padoThI

Ne
pasne
a

Haumenos
aHue
pasaena
JUCIHMIIJINH
bl

Coaeprxanue J1a00PATOPHBIX 3aHATHI (TEMBbI)

Koa-Bo
4acoB

2

3

Jlab.paGoTaNel. CrnekrpanbHble puOOpbI u ux
pasHoBuAHOCTH. OpmHoNy4YeBas cxemMa abCOPOIMOHHOTO
cnekrpooTomMeTpa, ee CTPYKTYPHBIE AJIEMEHTHl (MCTOYHUKU
CIUIOITHOTO ¥ JIMHEHYaTOrO W3JIY4YCHUS B Pa3IMIHBIX
CTHEKTPAJILHBIX 00JIACTSIX, MOHOXPOMATOPHI, (POTONPUEMHUKA
W3IYYCHUS, 3JEMEHTHl HH()OPMAIMOHHO-PETHCTPUPYIOLIETO
Tpakra). [IpenmyiecTBa U HEAOCTATKH OJHOIYYEBOW CXEMBI.
OpnonyyeBast cxema criekTporpada ¢ ucrnoib3oBanuem 13C-
MaTpull B KadyecTBe TNpUEMHHUKA. JIByxiyueBas cxema
CIEKTPaAJIbHOTO MpUOOpa, e MPEUMYIIECTBA U HETOCTATKH.

Jla6.pabotaNe2. CraHmapTHBIE CXEMBl MOHOXPOMAaTOpOB
CIIEKTPAIBHBIX MpUOOpOoB. [IpMHIMNHANEHAS cXeMa aTOMHO-
a0COpOIIMOHHOTO CHEKTPO(OTOMETPA, PEIKUMBI ATOMH3AIIHH.
[MpubGopel 11  W3MEPEHUS  AMHUCCHOHHBIX  CIEKTPOB.
®dnyopuMeTphl, PEKHMBI CKAaHUPOBAHUS MOHOXPOMATOPOB.
Kpuorennsie yCTpoiicTBa TSt JFOMHUHECIIEHTHBIX
uccienoBaHuid. VICHONb30BaHWE WMITYJIBCHBIX J1a3€pOB IS
KHHETHYECKUX HccaenoBanuid. [Ipubopsl 1isi perucrpanuu
CIIEKTPOB  paccessHMs M  OTpaxkeHusi cBera. Dypse-
criektpomeTpbl. KiOBeThbl Ui HCCICIOBAaHHS BEIIECTB B
Pa3TMYHBIX 00JACTAX CHEKTPA.

JIa6.pabotaNe3.doTomeTpuyecKkue BEJTMYMHBI u
KOJIMYECTBEHHBIC 3aKOHBI CIIEKTPAIIFHOTO aHaIM3a: 00paboTKa
nH(MOpMAIIUH .

JIa6.paboTaNed.@oTomeTpusi U crekTpomerpus. OCHOBHBIE
3aKOHBl ~ KOJHMYECTBEHHOIO  CIEKTPaJbHOIO  aHalu3a.
KoopauuHatel ~ CHEKTpOB  NPONYCKaHWSA,  IOIVIOLICHMS,
paccesiHUs ¥ UCITyCKaHUsI CBETA.
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4 3 JIa6.paboTtaNe5.JlonmycTUMBIE MHTEPBAJIbl H3MEPEHHS
CIIEKTpaJIbHBIX BeMurH. Koppekims pOHOBOTO NOTJIOIICHUS,
HEeHJICaTbHOCTH HYJICBOM JIMHUY ITPU U3MEPCHUH CIICKTPOB
ONTHYECKOH IIoTHOCTH. MHTerpaibHasi HHTEHCHBHOCTh 4
crieKTpoB. CIIEKTPBI YETHBIX M HEYETHBIX MTPOM3BOIHBIX.
CrekTpanbHOE pa3pelieHue.

5 5 JIa6. pabotaNe6.dyHnameHTaIbHBIE, 00EPTOHHBIE U
cocTaBHbIe 4acTOThl. CUMMETPUS CTPOCHUS U KOJeOaHu
Moneky. [Ipsimast u oOpaTHas KonebarenbHas CEKTpalibHas
3amava. Hopmaneneie konebanus. UarencuBHocTh K- 4
CIIEKTPOB IOIJIOUICHMS], BIUSHUE CUMMETPUH MOJIEKYJI Ha
nHTEeHCHUBHOCTH nosjoc MK-cnexrpos. ®epmu-
B3aMMOJEHCTBUSIL.

6 5 Jla6.pabotaNe7.ITomyammupudeckast KOHIICTIIIHS
XapaKTepUCTUYECKHX (TPYNIOBBIX) KoieOaHuid. BanenTHble u
nedopMalmonHble kojedbanus. Mcnonp3oBanue
XapaKTEPUCTHUYECKUX M0JI0C NOTJIOLIEHUS UIsl CTPYKTYPHOTO
aHaJIM3a MOJICKYJI XUMUYECKUX coeTnHeHN. OCOOEHHOCTH
peructpaunu MK-crekTpoB noriomeHus. SMIUpUUECKHE
npuemsl pacundppoBku UK-crekTpos.

4.6 IlpakTHyeckne (CeMUHAPCKHUE) 3aHATHSI— HE TIPETyCMOTPEHBI YU€OHBIM TJIAHOM
4.7 KypcoBasi paéoTa — HE IpelyCMOTpeHa YUeOHBIM TJIAHOM

5. IlepeyeHb Y4YeOHO-METOAMYECKOr0 oOOecreYeHUsl ISl CAMOCTOSATEJbHOH PadoThI
o0y4yaumuxcs Mo TUCHUIINHE (MOYJIIO).

1. Bacunbes, B. I1. Ananutnyeckas xumus: B 2 kH. /B. I1. BacunbeB.—

2. M.: lpoda, 2013. Kn. 2: ®u3nko-XxuMHIECKHE METO/IbI aHaIM3a. — 368 C.

3. Jlypwe, FO. FO. CripaBoYHHUK IO aHATUTUYECKON XUMUH /

1O. 1O. JIypse. — M.: Xumus, 1989. — 448 c.

4. Ilentun FO.A., Bunkos JI.B. ®usnyeckue Meroasl uccienoBanus B xumuud. M.: Mup. 2007 r.
(JI.B. Bunkos, 0.A. Ileatnn ®usndeckue METOIbI HUCCIeAOBaHUS B XuMuH. M.: Briciias
mkoJa. 288 c.)

6.DoH OLEHOYHBIX CPEACTB Ui NMPOBEJEHUS] aTTeCTAMN O0Yy4aIOIIMXCH MO JUCIHHUIINHE
(Momxy.J0)
Hpel[yCMOTpeHbl CJICAYIOIUC BUABI KOHTPOJI KAa4€CTBA OCBOCHUA KOHerTHOﬁ JUCHUITJINHBI:

- TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH

- IPOMCIKKYTOYHAA aTTCCTAlUs 06yqa101m/1xc;1 10 JUCHUITIJINHE

®DoH/ OIEHOYHBIX CPEACTB IS MPOBEJACHUS MPOMEKYTOUHON aTTeCTallud O0YyYaroIuXCs
10 AUCUUIUIMHE 0(OPMIIEH B IPHIIOKEHUH K paboyeil mporpamMme JUCHUIUINHBL.

TumoBble KOHTPOJIBHBIE 3aJaHUS WM WHBIE MaTepUallbl, HEOOXOAWMBIE ISl OIICHKH 3HaHWH,
YMEHH, HaBBIKOB U (WJIH) OTIbITA IEATEIBHOCTH B MPOIIECCE TEKYIIEr0 KOHTPOISI

KoHnTposibHbIe Bonmpochl W 3aJaHuUsl [JIsi NPOBeJeHUS] TeKyllero KOHTPOJsi M

NPOMEKYTOYHOM  aTTecTalliM MO MeTOAaM  OOHapy)KeHHMs, pa3JiejeHHA W
KOHLECHTPHPOBAHUS
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KoHTposibHBIe BoOmpochbl M 3aJaHUs UIS NPOBeJIeHHs TeKylLlero KOHTPOJIs H
NMPOMEKYTOYHOH aTTecTalMM MO MeToAaM  OOHApYKeHHUsl, pa3lielieHuss H
KOHLIIeHTpHpoBaHus (Moay.Jb 1,2)

1. OOmas xapakTEepUCTHKAa METOJOB pa3leleHus, HuX Kiaccupukamus, oO0JacTh

MIPUMEHEHUSI.
2. 3akoH pacnpenenenus. Koncranra u koappuimeHT pacupeneneHus, X MaTeMaTHIeCcKoe
BBIpa)KCHHE.

3. Meron ocaxneHud. Pa3geneHue KaTHOHOB Ha TPYyNNbl  KHCJIOTHO-OCHOBHOMU
KJaccuukanuei.

4. Pazzienenure aHMOHOB 10 PACTBOPUMOCTH cojieii Ba® u Ag’.

5. Pa3iencHrue aHMOHOB IO OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIM CBOHCTBAM.

6. I'pynmossie pearentsl: AgNOs;, KCI, H,SO,, KMnO,4, KI, BaCl,, NaOH, NH,OH.
Vcnonb3oBaHue ux JUIst pa3/ieiiCHUs] KATHOHOB U aHHOHOB.

TecToBble 3a7aHUs1: MeTOAbI 00HAPY/KEHHS, Pa3le/IeHUs] H KOHIEHTPUPOBaHus (MoayJib 1)
1. Onpenenuts XapakTepHBIN peareHT Ay noHa K+

1) (NH4).COs

2) 8-OKCUXWHOJIWH

3) Na3[CO(N02)6]

4) Na,HPO, (B mpucyTcTBUM amMmmuayHoro Oydepa)

2. Kakne kaTHOHBI MOTYT OBITh OOHapyX)eHbI peakiueit ¢ SCN?

1) Cd* u Zn**

2) Mn*" u Cr**

3) Fe’ u Cu**

4) Fe*" u Co*

3. KakoBo mpenMyIiecTBO THTPUMETPUIECKUX METOIOB TIEpe]] TPAaBUMETPUIECCKUMU?
1) Goisiee BBICOKAst TOYHOCTH

2) BO3MOXKHOCTbH OIIpEICTICHHS] OPraHUIeCKIX KUCIOT U OCHOBAHUI

3) npeuMyIIecTB HET

4) 3KCTIPECCHOCTh

JlabopaTopHast paboTta Nel

CrniektpasibHble TPUOOPHI U UX PA3HOBUIHOCTH.

1. IEJIb PABOTbI

1.1. 3yuuTh Ha3HaUEHUE, YCTPONUCTBO, IPUHIIMII JEHCTBUSI, ONTHUECKYIO CXEMY U OCHOBHbBIE
XapaKTePUCTUKH CHEKTPAIbHBIX IPUOOPOB.

1.2. U3y4nTh THUTIBI CIEKTPAILHBIX TIPUOOPOB M METOBI PETUCTPAIINH CIIEKTPA U3ITYICHUSI.

1.3. IIpoBectu rpagynpoBKy MOHOXpoMaTopa Y M-2 1o anuHam BOJIH.

1.4. Paccuutarh 3aBUCUMOCTH JIMHEHHOM TUCTIEPCUU, MUHUMAJIBLHON CIIEKTPaJIbHOM IIMPUHBI
IIEJIH, pa3peliaroniel Cuiibl Ipubdopa OT JUIMHBI BOJIHBI U IOCTPOUTH COOTBETCTBYIOIINE TPaPUKH.
2. CnekTpaJjibHbIe IPUOOPHI U UX OCHOBHbIE XaPAKTEPUCTHKH

2.1.11pyHIMN AelcTBUS CNEKTPAJIbHOrO0 npudopa. Oo6pa3oBanue cnieKrpa.

Iloa pa3noxkeHHeM 2JIEKTPOMATHUTHOI'O U3/1y4YE€HHS B CIIEKTP MMOHMMAIOT Pa3jioKeHHe ITOro
M3/1y4eHHUs] HA MOHOXPOMATH4YECKHE COCTABJIAIOIINE, KAa’K1asl U3 KOTOPbIX XapaKTepU3yeTcs
onpeeJeHHOM AJTUHOM BOJHBI (MM YAaCTOTOI) M MHTEHCUBHOCTBIO. Takum 00pa3oM, cleKTp
M3J1y4eHHUs MpeacTaBJIsieT co00i pacnpenejJeHusl HHTCHCMBHOCTH M3JIyYeHHs 10 JJIMHAM
BOJIH (/1M yacToTaM). KOHKpETHOE IPOUCXO0KICHNUE UCCIEAYEMOI0 H3JIyYEHHUST OTPAXKAETCS B
Ha3BaHMU cnekTpa. Hampumep, CIEKTp JIFOMUHECLIEHLINN, CIIEKTP MOTJIOLIEHMS], CIIEKTP paccesHus,
CHEKTP OTPAXKEHUS U Jp.

CrnekTpanbHbIMHM NPUOOPAMH HA3bIBAIOTCSA ONTHYECKHE MPHOOPHI, NPeIHA3ZHAYCHHbIE IS
Pa3/10:KkeHHs YTeKTPOMATHUTHOI0 U3JIYYeHHUs ONITHYECKOI'0 IUANAa30Ha B CIIEKTP U JJIs
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HCCJICJOBAHMSA ITHX CIIEKTPOB.

Haubonee mmpoko npuMeHsI0TCS CHEKTPabHbIE MPUOOPHI C MPOCTPAHCTBEHHBIM Pa3IoKEHUEM
U3JIY4YEHHUs B CIIEKTP, T.e. [IpuOopbI, B KOTOPHIX JIy4H PAa3IUUHBIX JJIHH BOJIH Pa3/esioTCs 110
HaITPaBJICHUIO.

K Takum npubopam OTHOCATCS CHIEKTpaIbHbIE TPUOOPHI, B KOTOPBIX AHCIIEPrHPYIOIIMMH
3J1eMeHTaMM (T.€. DJIeMEeHTaMH, pa3IeNSIFOIIUMU YUl pa3IUYHbIX JUIMH BOJIH MO HAIIPABIICHUIO)
CITy’KaT MPeTOMJISIOIINE TPU3MBI WK AU(paKIMOHHBIE pelIETKU. B mepBoM citydae nmpuodopsl
Ha3bIBAIOT NPU3MEHHBIMH, BO BTOPOM - AU(PAKINOHHBIMH.

Cxema oZi00HOT0 poJia CIIEKTpaIbHOTO Mpubopa nmpezcTaBieHa Ha puc.l. OH COCTOUT U3 TPEX
OCHOBHBIX YacTel: BXOJJHOTO KOJUIMMaTopa, nucneprupytoiieii cucremsl (JIC) u kamepsl, B
KOTOpO# HaxoauTcsi 00bekTuB O (M ero dokanbHas miockoctsh F,F'). BxoaHo# kommmMaTop B
CBOIO OYepe/lb COCTOUT U3 00bekTHBa O U y3K0il menu S;. [lyig peructpanuu cnekrpa npuoop
CHa0>KaeTCsl TaKXKe MPHUEMHO-PETUCTPUPYIONIEH CUCTEMOI, yCTPOHCTBO KOTOPOil onpeaensiercs
KOHKPETHBIM CIIOCOO0M peructpanuu cnektpa. Ha puc.1 B kauecTBe nprumMepa npuseaeH npuoop ¢
BU3YaJbHOW PETUCTpALIMEN CIEKTPa, B KOTOPOM POJIb IPUEMHO-PETUCTPUPYIOIIENH CUCTEMBI
BBINIOJIHSIET OKYJsAp O3 1 yenoeveckud rias I'.

Jlnst HaOmroIeHHsI CTIEKTpa U3JTy4YEeHUE OT MCCIIeyeMOro HCTOYHHKA cBeTa (Q MpH MOMOIIH
cobuparomeit TuH3b1 O, Ha3BIBAEMON KOHAEHCOPOM, HAPABIISICTCS HA MIETh BXOIHOTO
KoyuMaropa. OObeKTUB KoJUTMMaTopa (opMupyeT napasiesbHble MyYKH CBETa OT KaXI0W TOUKH
1ienu. JTH IMyYKH HApaBiIsSOTCS B AUCTIEPTUPYIONLYIO cucTeMy. Jucneprupyromias cucreMa
o0JiaziaeT TeM CBOMCTBOM, UTO OHA IpeoOpa3yeT Majaroluii Ha He€ mapasuiebHbIA MyYoK
CHEKTPaJIbHO HE PA3JI0KEHHOTO U3TYUYEHHs B COBOKYITHOCTh NapasuIeIbHbIX MTyYKOB
MOHOXPOMAaTHUYECKUX U3ITYy4EHUH, OTKIIOHEHHBIX Ha PA3JIMYHBINA yToJl (¢ B 3aBUCUMOCTH OT JIJTMHBI
BOJIHBI.

Jranbl (OPMHUPOBAHUA U OLIECHUBAHUS KOMIIETEHIM A

HaumenoBaHue
KounTpoaupyembie pazaenbl (TeMbl) Koa komnerenuumn OLIEHOYHOT0
AMCUUILIMHBI (nsm ee 4acTH) cpeacTsa
BgeneHne. VK-5.3 VO, PK
OO0mue 3aMeyanus. AHATUTUYECKAsT XUMHUS KaK
Hayka. AHaIUT. ciryk0a. MeToa0I0TnIecKue
ACTeKThI aH. XuMuu. Kpatkuii ucropudeckuit
OUYEepK
MeTtponornueckre OCHOBBI aHATTUTHYECKOM YK-5.3 A, PK
XUMHH
TepMoarHaMUKa U KHHETUKA XUMHUYECKUX YK-5.3 A, PK
peaKkuui.
TepMoarHaMUKa MPOLIECCOB M PEAKITUH.
Tepmoaunamuyeckue GyHKIIMH COCTOSHUSL.
Xumugeckoe paBHoBecue. CTyneHUaToe YK-5.3 PK, 11
paBHOBecHe. CKOpOCTh peakiuii
XuMHYecKoe paBHOBECHE B peasibHbIX cuctemax | YK-5.3 T,PK
WneanbHble U peabHbIe CUCTEMBI BIUSHUS
COJILBAIIMU HAa PABHOBECHE.
Teopus [ebas- Xrokkens YK-5.3 YO, PK
OCHOBHBIE THITBI XUMUYECKUX PEAKIINH, VK-5.3 VO, PK
HCTONIb3YEMBIX B aHATMTUYECKON XHMHUH.
KHCIT0THO-OCHOBHOE PAaBHOBECHE

Bcero 99 yacos
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IIlkana 1 KPpUTEPUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPUYECKHX padoT

banabl Kputepun

['myOokoe ¥ mpouyHOE YCBOEHHME MporpamMmHoro marepuana. llomHbie,
MoCJIeI0OBAaTeIbHbIC, TI'PAaMOTHBIE W JIOTUYECKHM HW3JIaraéMble  OTBETHl  MPHU
5 BUJOU3MEeHeHUH 3agaHus. CBOOOAHO cIHpaBiseTcs ¢ IOCTaBICHHBIMU 3aauyaMu,
MOXKET OGOCHOBaTB IIPUHATLIC peuicHus, ACMOHCTPHUPYCT BJIaACHHUC
Pa3HOCTOPOHHUMH HABBIKAMH U IPUEMaMU BBINIOJHEHHSI IPAKTUUYECKUX PaldoT.
3HaHHWE MPOrpaMMHOIO MaTepHaja, I'pPaMOTHOE H3JIOKEHUE, 0€3 CYIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOIMPOC, MPABIIbLHOE PUMEHEHUE TEOPETHUECKUX 3HAHUH,
BJIAACHUC HGOGXOI[I/IMBIMI/I HAaBbIKaAMU ITPH BBIMTOJHCHUYW MPAKTHYCCKUX 3a4a4.
JleMOHCTpUpYeT YCBOEGHHE OCHOBHOTO Marepualia, MpH OTBETE€ JOIMYCKAIOTCS
HETOYHOCTH, TIPH OTBETE HEJOCTATOYHO MPABHWIBHBIC (OPMYIHUPOBKH, HAPYIICHUE

3 [IOCJIEIOBATEIbHOCTY B W3JI0KEHHH IPOrpaMMHOIO Marepuaia, 3aTpyAHCHHUS B
BBIITOJIHCHUH NTPAKTHYECKUX 3aJaHUM.
-1 Cnaloe 3HaHHME MPOrpaMMHOrO Marepuajiga, IMpPH OTBETe BO3HMUKAIOT OIIMOKH,
3aTpyIHEHUS IPU BBIIOJHEHUH NPAKTUUYECKUX paloT.
0 He Obl10 MONBITKY BHINOJIHUTH 3aJIaHHE.

Ikana u KpuTEpHH OLCHUBAHUSA TECTOBBIX 3aAHUI

Ouenka Kpurepuu
«OTInYHO» 3aganue BeITonHeHo Ha 91 - 100%
«Xopouio» 3ananue BoinosHeHo Ha 81 - 90%

«Y IOBJICTBOPUTEITLHO» 3aganue BeImonaHeHo Ha 51 - 80%
«HeynosnerBoputenbHo | 3aganue BbinosgHeHo Ha 10 - 50%
»

7. OcobeHHOCTH peanu3anv AUCHUIVIMHBI 1JId UHBAJIUI0B M JIMII ¢ OrPpaHM4YC¢HHBIMH
BO3MOKHOCTAMH 310POBbA

[Ipu oOyuyeHMM M1l C OrpaHUYECHHBIMH BO3MOXKHOCTSIMH 3JJ0POBBSl YUHTBHIBAIOTCS HX
MH/IMBUYaNbHBIE ICUX0(pu3nueckue ocodenHocTH. O0yueHne HHBAINIOB OCYIIECTBIISIETCS TAKXKe
B COOTBETCTBUU C MHIUBUAYaIbHON MPOrpaMMOil peabumuTaluyu HHBATUAA (IPU HATTMYUH).

Hna auy c napywenuem ciyxa BO3MOXKHO TIpElIOCTaBIeHHE yueOHOM wuH(popMmanyuu B
BH3yaJIbHOW (opMe (KpaTKUi KOHCTEKT JICKIUi; TeKCThI 3aJaHWii, HalleuaTaHHbIE YBEIUYCHHBIM
mpUPTOM), HaA ayIAUTOPHBIX 3AHATHAX JIOMYCKAeTcs IPUCYTCTBUE AaCCUCTEHTAa, a TakKke
CYpAONEPEBOTUUKOB U TUGIOCYpJONEPeBOTUMKOB.  TeKyluii KOHTPOJb  YCHEBAEMOCTHU
OCYIIECTBISICTCS B TNHUCHMEHHOM (opme: 0OydaromMiCs NHUCBMEHHO OTBEYaeT Ha BOIPOCH,
MMMCbMEHHO BBITIOJIHSCT TpakThueckue 3amaHus. Jlokmanm (pedepar) Takke MOXKET OBITH
Npe/CTaBIeH B MHUCbMEHHON (opme, PU 3TOM TpeOOBaHMS K COACPKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHUS K KauecTBY M3JI0XKEHHsI MaTepuana (MOHSITHOCTh, KAUECTBO PEeUH, B3aUMOJEHCTBUE C
ayqUTOpuel W T. [.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHHUsS, IPEIbsIBIIEMbIE K
MUCbMEHHBIM palboTaM (KadecTBO OQOPMIIEHHS TEKCTa M CIIMCKa JIMTEpaTypbl, IPaMOTHOCTb,
HAJIMYME WJUTIOCTPALMOHHBIX MaTepHalioB U T.J.). lIpoMexyTodyHas arrectauusi Uis JIMI C
HapyLIEHUSIMH CJlyXa TMPOBOJUTCS B TMHUCbMEHHON ¢GopMe, MpPH 3TOM HCIHOJB3YIOTCA O0IIne
KpUTepuu ouLeHuBaHusA. [Ipy HEOOXOOUMOCTH BpeMsi IOATOTOBKM K OTBETY MOXET OBITh
YBEJIHUYEHO.

Jna auy ¢ Hapywenuem 3peHus NOMyCKaeTcs ayAuaibHOe MpeaocTaBleHe HHOpMAIHH, a
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TaKXe MCIOJIb30BAHUE HA ayJAUTOPHBIX 3aHATUSAX 3BYKO3AMHUCBIBAIOLINX YCTPOMCTB (IMKTO()OHOB
u T.4.). JlomyckaeTcss NpUCYTCTBHE Ha 3aHATUSX AaCCHCTEHTa (IIOMOIIHHMKA), OKAa3bIBAIOILErO
o0yJaromuMcsi HEOOXOIUMYI0 TEXHMYECKYI0 TOMOIIb. TeKyImMid KOHTpPOJIb YCIIEBAEMOCTH
ocymiecTBisieTcss B ycTHOU (dopme. [Ipu mpoBeneHnn MPOMEKYTOUYHOM aTTECTAI[MH JJIsl JIMI] C
HapylICHHEeM 3pEHUs TEeCTHMPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOe coleceloBaHHE I10
BOIIpOCaM.

Hns auy ¢ 02paHutdeHHbIMU 803MOACHOCMAMU 300P0BbA, UMEIOWUX HAPYUEHUS ONOPHO-
odgueamenvbHo20 annapama, Ha ayJUTOPHBIX 3aHATHSIX, a TaKKe MpHU MPOBEJIECHUU MPOLEIyp
TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH M MPOMEXKYTOUHOU aTTECTAllMM MOTYT OBITh MPEIOCTaBIICHBI
HeoOX0UMble TEXHUYECKUE Cpe/ICTBA (IepCOHANIbHBIN KOMITbIOTEP, HOYTOYK MJIH APYTOM rajpker);
JIOMYCKaeTCsl  NPUCYTCTBHE  aCCUCTEHTa  (ACCHCTEHTOB), OKAa3bIBAIOIIETO  OOydYaroUIMMCs
HEOOXOUMYI0 TEXHMUYECKYI0 TMOMOIIb (3aHATh pabdoyee MECTO, MEpeaBUTaThCs IO ayAUTOPUH,
MPOYUTATh 33JaHue, OPOPMUTH OTBET, OOIATHCS C IMPENOoaBaTeIeM).

8. [lepeyeHb OCHOBHOM M I0NOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbI, HEO0OX0AUMOM AJIs1
OCBOEHUS JUCHUIJIMHBI (MOYJIs1)

8.1 OcHoBHas uTepaTypa

1.Bacunbes, B. I1. Ananutuueckas xumus: B 2 kH. /B. I1. BacunbeB.—
2. M.: Ipoda, 2013. KH. 2: ®u3nKo-XUMHUYECKHE METO bl aHAIN3a. — 368 C.
3.JIypse, 0. 1O. CnpaBounuk no ananurndeckoit xumuu / 0. 0. Jlypee. — M.: Xumus, 1989. —
448 c.
2. Ilenrtun 10.A., Bunkos JI.B. ®u3nueckue MeToasl uccieaoBanus B xumun. M.: Mup. 2007
r. (J.B. Bunkos, FO.A. Ilentnn ®usnueckne METOABI MUCCIeAOBaHUS B XuMmuu. M.: Bricmmas
mkona. 288 c.)

8.2. lonoyiHMTEILHAA JIMTEPATYypa
1. Hparo P. ®usznueckue MeToasl B xumuy, 1, 2 rr. M.: Mup, 1981
2. Komres I'.C., Ilentun FO.A. Pacuer konebanuii mosekyn. M.: MI'Y. 1977
3. Konebarenbnas cnekrpockonus. [lox pen. bapuca A. M.: Mup. 1981
4. TI'puropbeB A.W. Beenenue B koyiebaTeNbHYIO CIIEKTPOCKOINIO HEOPTAHUYECKUX COCTUMHEHHI.
M.: U3a-Bo MI'VY. 1987
5. bykoB H.H., byuxmuckuit B.Jl., Ilanromkun B.T. ®usmyeckue MeTOAb HMCCIEAOBAHUS
KOOP/IMHAIIMOHHBIX COEJMHEHUH penKo3eMeNbHbIX 31eMeHToB. Kpacnonap, Kyol'Y «Kuwuray,
2001
6. benyamn K. OcHoBBI MosieKyIsipHOH ciekTpockonuu. M.: Mup,1985, 384 c.

7. Cemun T.K., babymkuna T.A., SIxo6con T.T. IlpumeHeHue sAepHOrO KBaApYHOJIHHOTO
pe3onanca B xumu. JI.: Xumus. 1972, 536 c.

8. [DnexTponHBIN pecypc] : yuebHoe mocooue / I'. H. Muxkunesa, I'. I'. Mensuenko, H. B.
KOHHMKOBa. — DEKTPOH. TEKCTOBbIE NaHHbIe. — Kemeposo : KemepoBckuii
TEXHOJIOTMYECKUN MHCTUTYT MUILIEBON MpoMbInuieHHOCTH, 2010. — 184 ¢. — 2227-8397. —
Pexxum noctyna: http://www.iprbookshop.ru/14357.html

9.Tpudonona, A. H. Ananutndeckast xumusi [ DNeKTpOHHBIN pecypc] : 1abopaTopHbIi
npakTukyM. Yue6Hoe nocobue / A. H. Tpudonosa, 1. B. MenbcuroBa. — DIeKTpOH.
TEKCTOBBIC aHHBIE. — MuHCK : Beimmitmas mkona, 2013. — 161 ¢. — 978-985-06-2246-4. —
Pexxum noctyna: http:// www.iprbookshop.ru/24051.html
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Ilepeuyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOW ceTn “HHTepHeT”
(nanee - cerb "HTEpHET”), HEOOXOAUMBIX /IJIS OCBOCHUSI JUCIUIIJIMHBI.

3BC IPRbooks

Cucrema 'APAHT: s51eKTpOHHBIN NEepUOANYECKUIN CITPABOUYHUK [ DIEKTPOHHBIN pecypc].
KoncynpranT [lnroc: cipaBodHO - MOKMCKOBasi cUCTeMa [ DIEKTPOHHBIN pecypc]. —

OOO Hayunast anekTpoHHast oubinoreka. IHTerpupoBaHHbIN Hay4HbIH HHPOPMALMOHHBIN
nopran B POCCUHCKON 30He cetu VHTepHeT, BKIIOYAOMMN Oa3bl JaHHBIX HayYHBIX
M3JJaHUN U CEPBUCHI JJIs1 MH(POPMAITMOHHOTO 00eCeueH sl HAyKH M BBICILIETO 00pa30BaHMUA.
http://elibrary.ru/

Nudopmannonnas cuctema «EnmHoe OKHO JocTyma K 0Opa3oBaTeNbHBIM pecypcamy»
(http://window.edu.ru/).

9.1 CocTaB nporpaMMHOro ooecrne4eHust

1.

P

11

Enunas snexTpoHHas oopazoBarenbHas cuctema U-complex
AHTHIITarMaT

Omnepannonnas cucreMa Windows

Komnrerorepnast nmporpamma uist xumukoB AcidBaselab
Kommerotepnas nporpamma st xumukoB Cheml ab

Metoauyeckue ykazaHusi AJ1s1 00y4ar0MXCsl 10 OCBOCHUIO M CIHIIIHHBI

Metoanyeckne yKa3zaHHS MPECTABISIOT CO00M KOMIUIEKC PEKOMEHAAUUN H
Pa3bsACHEHHM, MO3BOJIAIOIIMX CTYIEHTY ONTHUMajbHBIM OOpa3oM OpraHU30BaTh IPOLIECC
U3y4YeHUs IUCIMIUIUHBL (Moaynsi). B coorBerctBuu ¢ TpeboBanusmu PI'OC, Oosnbiias
YacTh BPEMEHM JIOJDKHA OTBOJUTHCS HAa CaMOCTOSITENBHYIO pabOTy CTYIEHTOB, HO3TOMY
oco0oe BHHMaHHME HEOOXOAMMO YAEIUTh pa3paboTKe M Hee MEeTOAMYECKUX
PEKOMEHIaIU 1151 CaMOCTOSITENbHOM paboThI CTYACHTOB. MeToauYecKre yKa3aHusl MOTYT
BKJIIOYATh: - KPAaTKHE TEOPETUYECKHE M y4eOHO-METOJUYECKHE MaTepHallbl MO KaKJou
TE€ME, MO3BOJISIONINE CTYIEHTaM O3HAKOMUTHCSA C CYLIHOCTBIO BOIPOCOB, M3y4daeMbIX Ha
3aHATUU; - BONPOCHI, BHIHOCHMbIE Ha CEMHHApCKue (IPAKTHYECKHE) 3aHATHS, U TEKCTHI
3ajjay, NMPaKTHYECKUX 3aJaHUH M CUTyalui, pacCMaTpUBAaeMbIX Ha 3aHATHAX; - y4eOHO-
METOAMYECKHE YKa3aHUsI K CEMMHAPCKUM 3aHATHUSAM; - y4eOHO-METOIMYECKUEe MaTepHalIbl
[0 CaMOCTOSITENIbHONW paboTe 0OydYaroUIMXCs, METOJMUYECKUE YKa3aHHs IO MOJIrOTOBKE K
NPaKTUYEeCKUM, J1a0OpaTOpHBIM M CEMUHAPCKUM 3aHATHAM, TeMbl pedeparoB, 3cce,
IpyNIOBbIE 33JaHMsl, WHIUBUAYalbHbIE TBOPYECKHE 3aJaHUsl M Jp.; - METOJAUYECKUE
yKa3aHHUsA TI0 BBIMOJIHEHUIO JIa0OpaTOpHBIX pPaldOT (MpakTUKyMma), a Takke MepeyeHb
KOHTPOJIbHBIX BOIPOCOB MJIM TECTOBBIX 33JaHUM JJI NPOBEPKU FOTOBHOCTU CTYJEHTOB K
BBINOJIHEHHIO J1a00OpaTOpHBIX paboT (MpakTUKyMa) U OLEHKH MPUOOPETEHHBIX HUMHU B
npoliecce BHIMOTHEHUs padOThl 3HAHUH U HABBIKOB,;

Ilepeuenr WHGPOPMANMOHHBIX TEXHOJIOTHH, HMCHOJb3yeMbIX HPH OCYIIECTBJICHUHU
o0pa3oBaTeIbHOIO TMpouecca MO0 JAUCHUILIMHE (MOAYJIK), BKJIKYAs IepevYeHb
NPOrpaMMHOro odecne4eHuss W HWH(POPMAIMOHHBIX CIPABOYHBIX CcHCTeM (NpH
HEO0XO0IUMOCTH).

Enunas snextponHas oopazoBatenbHas cuctema U-complex
AHTHUILIaTHAT
Buneo-nexuun
DNEeKTpOHHBIE YUEOHUKHU
DJEeKTpOHHbBIE IPE3EHTALINN
KommeroTepHoe TecTupoBaHue
12. MaTepuanbHo-TeXHHUYECKas 0a3a, He0OX0AUMAs /Il OCYIIeCTBJICHUSI
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http://xumuktutor.ru/view_programm.php?id=16
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(9]

10.
1.

12.
13.

14.

o0pa3oBaTeIbHOIO Npouecca Mo AUCHUILINHE (MOIYJIIO).

JlexumoHHbIe 3aHATHS NpoBOAATCS B ayuTopun 2-02 nekuuonHoro kopnyca (b) (kopmyc
Kammyca) YeyeHCKOro rocyJapcTBEHHOTO0 YHUBEPCUTETA, OCHAIIIEHHON TaKkKe U
MPE3EHTAUOHHOW TEXHUKOM.
JlaboparopHble pabOTHI MPOBOASATCS B y4eOHBIX Naboparopusx Kadeapsl oOIIen
xumun (3-28, 3--18), KOTOpble OCHAIIEHBI BBITSHKHBIMHM IIKaaMd U OCHOBHBIM
1a00paTOPHBIM 000PYIOBAaHHEM:
071 836€UUBAHUsL — BECHI TEXHOXUMHUECKUE W aHATUTHYECKHE;

ons unbmposanuss — BOPOHKU CTEKIISIHHBIE, (hapdopoBsie, K00kl byH3eHa, HacoCh
KaMoBcKkoro, BakyyMHbIE HaCOCHI;
O GbICYWUBAHUA U NPOKAIUBAHUA 6Gewjecmg — SKCUKaTopbl, 4vamku Iletpw,
¢bapdopoBbIe YaIIKK, THUIIIH, CIUPTOBKH, CYIIWIbHbIE HIKa(bl, My(elbHbIe eun;

0711 NpUeOMOoBIeHUs pacmeopog — CTaKaHbI, MEPHBIE KOJObI, MEpHBIC MHUIMHIPHI,
MTUNETKH, HA0OPBI ApEOMETPOB;
01 Npo8edeHUs: PA3IUYHbIX ONbIMOE NO NOJYYEHUIO Beuecms U GblAGIEHUI0 UX
XUMUYECKUX CBOUCMSE — CTEKIIIHHbIE NPOOMPKHU, CTaKaHbI, KOJIObI U PETOPTHI; KOJIObI
Bropua;
BOPOHKH KarlelbHble, CKISIHKH [{pekcens, TUIIeHKO U Ipyrue NpOMbIBHbIE CKIISTHKH;
¢dapdopoBble YalIKK, CTaKaHbl, TUTIH, CTYNKH C TECTUKaMH; ammaparel Kwumma,
ra30MeTphI, 030HATOPHI, KAJIOPUMETPHI, TEPMOMETPHI, KOJIOOHArpeBaTEIH;
BOJISIHBIC, MACTISTHBIC M TIecUaHble OaHM,
X0JIOAUIBHUKY JInOuxa, BO3LyIIHbIE XOJIOAWIBHUKY, KPUCTAIIM3ATOPBL; TPHUOOPHI IS
HaOJIOAEHUS IJEKTPOIIPOBOIHOCTH, AJIS AJIEKTPOJIN3a; TalbBAaHUYECKHE 3JIEMEHTHI;
BOJIETMETPBI, TEPMONApPHI, JJAOOPATOPHBIE AaBTOTPAHCPOPMATOPHI;

nepeMenInBaroIiee YCTPOHCTBO, IEHTpU(yTa, KOJIOOHATPEBATEIH;

CTOJIBI JTA0OpaTOpHBIE W MPHUCTEHHBIE C MOJBEACHHBIMU - BOJIOH M MEPEMEHHBIM TOKOM
220 B;

XUMHAYECKHe MKa(bl UIT XpaHeHUs: PEaKTUBOB; IMOCY/bI, MPHOOPOB; XalaTOB, BEpXHEH
ONCXKIbl, BBITSDKHbIE  [Kadbl, HaboOp  apeoMeTpoB,  Kajopumerp, pH-merp,
cnekTpodoToMeTp, GOTOKOIOPUMETP, Ta0OPATOPHBIN MUKPOCKOTI.
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MMHUCTEPCTBO OBPASOBAHMA 1 HAYKU
POCCHUUCKOU ®EJIEPALINN
denepanbHOE FOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE

YUPEKACHUE BBICIIETO 00pa30BaHMUsI
«YEYEHCKHNU I'OCYJAPCTBEHHBI YHUBEPCUTET
NMEHU AXMATA ABAYJIXAMUOBUYA KAJIbIPOBA»

®OUJIOJIOT MYECKU ®AKYJIBTET
Kadenpa «Ilegaroruka v ncuxonorus

PABOYAS ITIPOTPAMMA
YYEBHOI JUCTMIIIVHBI

«IIcUX0JIOTHA M MeAArOTHKA BhICHIEH IIKOJIbI

HanpaBneHI/Ie OATOTOBKHU

buosorus

KO,Z[ HaIpaBJICHUS IMIOATOTOBKU

04.04.01

[Tpoduns mOArOTOBKU

Heoprannueckas xumus

KBanudukanus BbITyCKHUKA

Marwuctp

®opma 00yueHust

Ounas, OyHo-3a0uHas

Ko nucumnimabe:

b1.B.05

I'po3nbiii, 2023 1.




AxwueB M.B. Pabouas mporpamma y4eOHO# mucrumuinHbel «llcuxonorus v memaroruka
Beiciiedl mkoaey [Texct] / Coct. M.B Axwuen. - I['posssiii: ®I'BOY BO «YeueHcknii
rocynapcTBeHHbIN yHuBepcuTeT UM A.A. Kanpiposay, 2023 r.

PaGouast mporpamMmma paccMoTpeHa M 0J00peHa Ha 3acenaHnu Kadeaphl MeJaroTUKH 1
MICUXOJIOTHH, PEKOMEHJ0BaHa K MCIHOJIb30BAHUIO B yueOHOM mporecce (mpotokona Ne 1 ot 05
ceHTs10ps 2023 1.), cocTaBieHa B cooTBeTcTBUU ¢ TpeboBanusiMu @I'OC BO no HampaBiieHUIo
noarotoBku  04.04.01 Xwumus (ypoBeHb MarucTpaTypbl), YTBEP)KICHHOTO MPUKA30M
MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanun ot 13 uronst 2017 r. Ne 655, ¢
yueToM npoduist «Heopranudeckas XUMHUsS», a Takke pabOYUM y4eOHBIM IUIAHOM IO JAHHOMY
HaIPAaBIICHUIO MTOJITOTOBKH.

© Axues M.B., 2023 r.
©®I'bBOY BO «Yeuenckuii rocyrapcTBeHHbli yauBepcuteT uM. A.A. KaasipoBay, 2023 1.
Conep:xanue



o —

10.

1.

12.

Ienu v 3ajaun OCBOCHHUS JUCIHMILITUHBI

[lepeueHs TUIAHUPYEMBIX PE3YIBTATOB OOYUECHUS 10 TUCITUTUINHE
(MOZyJT10), COOTHECEHHBIX C IJIAHUPYEMbIMU PE3yJIbTaTaMH OCBOCHHUS
00pa30BaTeNbHOM MPOTPAMMEBI

MecTto aucuurianHsl (Moayiist) B ctpykType OITOIT

Copep:kanue TUCIHUILTUHBI (MOYIIs), CTPYKTYPHUPOBAHHOE MO TeMaM
(pa3menaM) ¢ yKa3aHHEM OTBEJICHHOTO Ha HUX KOJIMYECTBa
aKaJeMHYECKHUX YacOB U BUIOB YUCOHBIX 3aHATHIA

[lepeuenp yueOHO-METOAMUECKOTO 00ECIICUEHNUs Il CAMOCTOSITEIbHOM
paboThl 00yYAIOIINXCS IO AUCIUTUTHHE (MOJIYIIIO)

@DOH/ OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS TPOMEKYTOUHOM aTTeCTalluu
o0yyaromuxcs o AUCUUILUIMHE (MOJTYITIO)

Oco0eHHOoCTH peann3aluil JUCUUIUIMHBI 171 THBAJIUJOB U JIII C
OTpaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBS

[lepeueHb OCHOBHOM U AOMOJHUTEIBHON YUeOHOM IUTEpaTyphl,
HEOOXOIUMOM ISl OCBOCHUS JTUCIIUILTUHBI (MOJTYJIS)

[Tepedyens pecypcoB nHGOPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHOMN CETH
"NuTepHeT", HeOOXOIUMBIX IS OCBOSHUS AUCIUTLUIHHBI (MOTYJIs)
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTIINHBI
(MoJtyst)

[lepeuens MHPOPMAITMOHHBIX TEXHOJIOTH, UCIIOIB3YEMBIX TPU
OCYIIECTBICHUH 00pa30BaTEeILHOTO Mpoliecca M0 AUCHUILTHHE (MOIYIIO),
BKJTFOYAs TIEPEUEHb MPOTPAMMHOTO 00€CTICUeHUS 1 MHPOPMAITMOHHBIX
CIPaBOYHBIX CUCTEM (TIPH HEOOXOIMMOCTH)

Ornucanne MaTepuaTbHO-TEXHUIECKON 0a3bl, HEOOXOUMOM JJIs
OCYIIECTBICHHUS 00pa30BaTENBLHOTO Mpolecca Mo AUCHUILUINHE (MOJTYITIO)

1.esau u 3a1a4M JUCHUTIITAHBI

CcTp.
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20

21

22

24

24

25



Heap u3ydeHuss AUCHUILUIMHBI — (OPMUPOBAHUE IIEIIOCTHOTO M CHUCTEMHOTO
IMOHUMAaHHA TICUXOJIOTO-NICAArOrM4YCCKUX 3ada4d U MCTOAOB MNpCroJaBaHUA Ha COBPECMCHHOM
oTalc pPasBUTHA 06HI€CTBa; Hay4YCHHUC KOMMYHHKAIIUHU B HpO(beCCI/IOHaJ'II)HO-HeI[aFOFI/I‘-IeCKOI\/’I
cpene u obmectBe. PopMUPOBAHUE Y MATUCTPOB KOMIETEHIIMH, HEOOXOIUMBIX I TUIAHUPO-
BaHUA W 3()PEKTUBHOrO OCYIIECTBICHUS MPEIOAABATEILCKON JIEATEIBHOCTH B BY3€ 110
OCHOBHBIM MPOGECCHOHATBHBIM 00pa30BaTEIHLHBIM MPOTPAMMaM BBICIIIETO 00pa30BaHUSI.

33}13‘[“ AUCHUIIJIMHBI: HAYYHUTH HCIIOJb30BaTh 06HleHCI/IXOJ'IOFI/I‘-IeCKI/IC U 1IeJarorud4cCkKuc
METOJIbI, APYTME METOAMKH M YaCTHBIE MPHEMBI, MO3BOJISIOMINE d(PPEKTUBHO CO37aBaTh H
pa3BUBaATh TCHXOJOTHUYECKYI) CHUCTEMY «IIpETofaBaTelb — ayauTopus»; C(HOPMHUPOBATH Y
oOydaromuxcs TPEICTaBICHUE O BO3MOXKHOCTH FWCIIONH30BAHHUS OCHOB TICHXOJIOTUYECKUX
3HaHUW B TIPOIECCE PEIICHHS IMUPOKOTO CIIEKTpa COIMAIBHO-IIEarOTHYECKUX TPOOIIeM,
crosmux mnepen npodeccuoHanoM. OCBOCHHE COBPEMEHHBIX OOpa30BaTENIBbHBIX TEXHOJIOTHH,
CIOCOOCTBYIOIIUX CTAHOBJICHUIO OyAYIIEro KOHKYPEHTOCTIOCOOHOTO CIEIHAINCTA B YCIOBUAX
MHOTOYPOBHEBOTO BBICIIEro oOpa3oBanus. @OpMHUpPOBAHUE MOTHBAIMHM Ha MPOQPECCHOHATHHO-
TBOPYECKOE CaMOpa3BUTHE B OOJACTH MEAArOTHYECKOW JEATENIbHOCTH B By3€¢ Ha OCHOBE
KOMIIETEHTHOCTHOT'O MOJIX0/1A.

2. IlepevyeHp IVIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHMs N0 AUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeJIbHON NPOrPaMMbl

Ipouecc m3yvenuss aucummuimabl «Ilcuxosiornss u memarormka BbICHIEH HIKOJIbD)
HanpasJjeH HA GopMUpOBaHHeE CJIeAYIONUX KOMIIeTEHIIUI:

Koa no ®1ocC HNuaukaTopsl Ilnanupyempble pe3yabTaThbl 00y4eHHsI
JAOCTHKEHM S no aucuuniaude (3YB)
IIpodeccuonanibHbIe

YK Cnocoben VK-6.1; 3HaTh: CIIOCOOBI M METOABI CAMOPA3BUTHS
ONPEALCTIATD v | OuenuBaer CBOM | i1 THIO, CaMOOOpa30BaHMSI
pean30BbIBaTh pecypcsl U MX Ipeneibl
MIPUOPUTETHI (IMYHOCTHBIE, YMeThb: caMOoCTOSITEILHO OBJIAJIEBATh
COOCTBCHHO CHUTyaTHBHBIC, 3HaHUSAMU U YEJIOBEYECKOI0 MOTEHIHAa
ACATCEHOCTH 1 | BpEMEHHBIC), HABBIKAMU MX IPUMEHEHUS B
CIIOCOOBI €€ | ONTUMAJIbHO ux .

npodecCHOHAIBHOMN e TENFHOCTH, JaBaTh
COBEpIICHCTBOBAHUS | UCIIOJIB3YET TUTST
Ha OCHOBE | YCIICIIHOr0 BbIMONHEHMs | | PABHIPHYIO CAMOOLICHKY, BbIGHpATE
CaMOOIICHKH MOPYYCHHOTO 3aJJaHuUs METO/IbI 1 CPE/ICTBA PA3BUTHUA
KpEeaTHBHOI'O MTOTEHLIMAA.
BraneTrs: HaBBIKAMU CaMOCTOSITEIBHOM,
TBOPYECKOM pabOThl, yMEHUEM
OpPraHu30BaTh CBOM TPY/; CHOCOOHOCTHIO
K CaMOaHaJU3y U CaMOKOHTPOJIIO,
camMo00pa3oBaHUIO U
CaMOCOBEPILIEHCTBOBAHUIO, K TIOUCKY U
peanu3ay HOBBIX, 3PPEKTHBHBIX (HOpM
OpTraHM3allK CBOEH JeATEIbHOCTH.

YK Cnocoben VK-6.2; 3HAaTb- OCHOBBI OpPraHU3aLlUU U
OTIpeIeIsATh u | Onpenensier IPUOPUTETHI | PYKOBOJACTBA KOMaHAON AESITeTbHOCTHIO; 4
pean30BbIBaTh poheCCHOHATLHOTO - 0COOEHHOCTH KOMaHIHOW paboThl; -
PUOPUTETHI pocTa U crocoObl CYIITHOCTh JTyXOBHO-HPAaBCTBEHHBIX
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COOCTBEHHOMU

NEATELHOCTH "
CIIOCOOBI ee
COBEPILIECHCTBOBAHMS
Ha OCHOBE
CaMOOIIEHKH

COBepLHeHCTBOBaHI/IH
COOCTBEHHOM
IEITEILHOCTH Ha OCHOBE
CaMOOIIEHKH I10
BBIOPAHHBIM KPUTEPUIM

LIEHHOCTEN JIMYHOCTH Hu MoJieJien
HPAaBCTBEHHOT'O MOBE/ICHUS B
COBPEMEHHOM NEJArOruKe.

yMEeTb -  OpraHU30BbIBaTh W
PYKOBOIUTH A(PPEKTUBHON KOMaHIHOMN
pabotoii; - BbIpabaThIBaTh KOMAaHJIHYIO
CTPATETHIO TUTSE JIOCTHKECHUS
MOCTAaBJICHHOW  LEeNH; -  TPUMEHSATh
TEXHOJIOTHH JIJIs OpraHU3allii KOMaHTHOU
paboTel; - oOmMpaThCs HAa JAYXOBHO-
HPABCTBEHHBIC TPUHIUIBI  BOCIIUTAHUS
TUTST BBICTPANBaHUS 3¢ dexTUBHOTO
00pa3oBaTEeIHLHOTO npoiiecca; -
OCYHIECTBIISITh OTOOP JUArHOCTHYECKUX
CPEeICTB  JJsi  ONpENeNCHHUS  YPOBHS
c(hopMUPOBAHHOCTH JTyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH

BJIAJIETh- cocobamu
3¢ dexTuBHOTO LeJenoiaraHus
KOMaH/JHON JNeATeNbHOCTH; - croco0aMu
yOpaBlIeHUs] KOMAaHAOW JUIsl JOCTHKECHUS
MOCTaBJIEHHBIX  LIeJel. -  crmoco0amu
pa3paboOTKM U pealn3alud MPOTrPaMM
JyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS
oOydJaromuxcsi B PasIUYHBIX  BUAAX
y4eOHOH W BHEY4YEOHOW NEeATEIHLHOCTH B

00pa3oBaTEeNbHBIX  YUPSKACHHUAX; - -
crnoco0amMM  CO3MaHUs ¥ pealu3aliu
YCIIOBHI JUTSt 3¢ heKTUBHOTO

AYXOBHOHPABCTBEHHOT'O BOCITUTAHUS.

YK Cnocoben
OTIPECIIATh u
peanu3oBbIBaTh
HIPHOPHUTETHI
coOCTBEHHOM
JIEATELHOCTH u
CIIOCOOBI ee
COBEPIICHCTBOBAHUS
Ha OCHOBE
CaMOOIIEHKH

VK-6.3; BeicTpauBaet
TUOKYIO
poQeCCHOHATBHYIO
TPACKTOPHIO, UCTIONB3YSI
UHCTPYMEHTBI
HETIPEPHIBHOTO
00pa3oBaHUsl, C Y4ETOM
HAKOIUICHHOTO OIIbITa
npodeccnoHanbHOM
JeATSIILHOCTH
JHMHAMHYHO
W3MCHSIOLIUXCSI
TpeOOBaHUl phIHKA

Tpyna

3HaTh: MPUHIHUITEI (HOPMUPOBAHUS
o0pa3oBaTenbHON cpeabl U
00pa3oBaTeNpHOrO Ipolecca B
COOTBETCTBHUH C TpeOOBaHUSIMU
00pa30BaTeNbHBIX CTAaHIAPTOB.

YMeTb: UCTIONB30BaTh COBPEMEHHbBIE
O6pa3OBaTeJIBHBIe TCXHOJOI'NHU 14
oOecrnieuyeHus KauecTBa 00pa3oBaTeIbLHOIO
nporuecca

Bnagets: coBpeMEHHBIMU METOAUKAMU U
TEXHOJIOTHSIMH OpTaHU3aLUuHU U
IIPOEKTUPOBAHUS 00Pa30BATEILHOIO
IpolEecca Ha Pa3IMUHbIX YPOBHSIX

B pe3ysbTate nzyyeHus JMCUUIJIMHBI MATHCTP A0JIKEH:




= 3HATb: THIWYHBIC ITOJOXKCHHUA IMCUXUYCCKOTO COCTOSAHHA CTYACHTA, OTPULATCIILHBIC
NCUXUYICCKUC COCTOAHUSA NMCUXUKU CTYACHTA U UX MPCAYNPCKACHUA; OCHOBLI MCIKIIMYHOCTHBIX
OTHOHIGHI/Iﬁ; IMPU3HAKK IIpoHecca CONUAaJIbHOI'0 ICHXOJIOTHYECKOI'0 KiIMMaTa B KOJUJICKTHBE,
OCHOBBI HpO(bI/IHaKTI/IKI/I OMOIHWOHAJIBHOTO BBII'OpaHUA IICHarora; cCpeacrBa W MCTOJbL
neaarorudecCKoro BOS}]GfICTBI/IH Ha CTyACHTA.
= YMeETb: OIpPEACIATH HaPaBJICHHOCTb W MOTHUBBI IICAAror HYECKOM JACATCIIBHOCTH,
OMnmpeaAciIAThL MNPEACTABICHUA O PCEAJIbHOM W HACAJIBHOM II€Jarorc; IIPOrHo3upoBaTb U
IMPOCKTUPOBATH NCAATOTHICCKYI0 ACATCIBbHOCTDL, BIIAACTh UT pOBOI>'I JACATCIIBHOCTBIO 1 HABBIKAMH
CynepBHSOpCKOﬁ ImoMomu; BJIAACTh HIpHUEMaMMW AaKTUBHOI'O CJIyIolaHHs, YMETb pas3peuiaTb
KOH(bJ'II/IKTHBIe CUTyalllU.
- BJaJe€Tb. HaBbIKaMU 3(1)(1)GKTI/IBHOFO neaarorudcCKoro 06H1€HI/I$I B Ppas3IM4HbIX

npodeCcCHOHANBHBIX CHTYAIMsX; MEeJarorHdecKuM TaKTOM TIPH PEIIeHHH MpodeccCHOHaIbHBIX
3a7a4; HaBBIKAMH CaMOAHAJIHM3a M CAMOKOHTPOJS IEJarormdeckKoil AesTeTbHOCTH; HaBBIKAMH
olleHMBaHUsA  3(PGPEKTUBHOCTH  CHOPMUPOBAHHOCTH  COOCTBEHHBIX  MPOQPECCHOHAIBHO-
MeJarOTHYeCKUX KOMIIETCHIUH; yMEHHSAMH W HaBBIKAMU TNPO(ECCHOHANIBHO - TBOPYECKOTO
CaMOpPa3BUTUS HAa OCHOBE KOMIIETEHTHOCTHOI'O IIOJXO0Jd; MCIOJIb30BAHHEM IIeJaroruyecKoi
TEOPUU ¥ TIPAKTUKHA BY30BCKOTO OOy4YeHHS NpU pEHIeHHH Tpo(EeCCHOHANBHBIX 3ajad;
MHHOBAI[MOHHBIMU ~ TEXHOJIOTUSIMH B  COBPEMEHHBIX COIMOKYJIBTYPHBIX YCIOBHSAX IS
obecrieueHnsl KayecTBa y4eOHO-BOCIIMTATEIBHOTO IMpoIiecca B By3e; CIIOCOOAMH aHan3a, Iuia-
HUPOBAHMA U OLIEHUBAHUS 00Pa30BaTEILHOTO MPOIIECCa B BY3€ U €T0 Pe3yJIbTaTOB.

3. MecTo aucuumiinibl B cTpykrype OIIOIT

PaGouass mporpamma mpeqHazHaueHa JAJs MpernojaBaHUs JUCHUILUIMHBI 0a30BOM 4YacTu
npodeccuonansHoOro 1uKiIa aucuuruine 6moka 1 (b1.B.05) maructpam 04HO# U OYHO - 320YHOM
dhopm o0yuenus mo HampasiaeHUto nmoArotoBku 04.04.01 «Xumus» B 2 cemectpe.

Pabouass mporpamma cocTaBi€Ha B COOTBETCTBUH C TpeOoBaHusMU DenepanbHOTo
roCy/IapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHJAPTa BBICIIETO MPOQPECCHOHAIBHOTO 00pa3oBaHUs
1o HampasieHH0 noArotoBku 04.04.01 «Xumusy, yTBEpKIEHHOIO MpHKa3oM MUHHCTEpCTBa
oOpazoBanwus u Hayku Poccuiickoit @eaepanuu ot 13.07.2017 r. N 655.

4. Copepskanue JUCHHUILIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeiam)
€ YKa3aHHeM OTBEJeHHOI0 HA HUX KOJINYeCTBAa AKaJeMHYeCKHX MJIH ACTPOHOMHYECKHX
4acoB ¥ BH/0B Y4eOHbIX 3aHATHI

4.1 CTpyKTypa JTUCHUNIHHBI

OO0mas TpyAOEMKOCTh AUCHUUIUIMHBI O JaHHOM ¢opMme oOyueHus cocramiser 4
3aueTHbIX eauHull (144akaeMUUEecKUX 4acoB).

®opma paboTsl 00yvaromuxcst/Buapsl yueOHbIX 3aHATHI TpyroemMKOCTh, 4acoB
CemectpalCemectpa Beero
1 2
KoHTakTHas ayauropHas paboTa o0ydaromuxcs ¢ 30 30
[perojaBaTeseM:
Jlexun (JI) 15 15
[IpaxTuueckue 3austus (I13) 15 15



JlaGoparopubie paboTsl (JIP)

CamocTosiTe1bHast padoTa: 114 114
Kypcosoii npoekT (KII), kypcoBas padota (KP)
PacuetHo-rpaduueckoe 3amanue (PI'3)
Pedepar (P)
Dcce (D)
CaMOCTOSITeTbHOE H3YUECHUE PA3/IeTIOB 80 80
KonTponbHas paboTa
CamonoiroToBKa (popabdoTKa U MOBTOPEHHE JIEKITMOHHOTO
MaTepHaia 1 MaTepraia y4eOHHUKOB U y4eOHBIX ITOCOOHIA, 34 34
MOJrOTOBKA K JJA00OPATOPHBIM M MPAKTUYECKUM 3aHATHSIM,
KOJIJIOKBUyMaM, pyOexXHOMY KOHTPOJIO H T.JI.),
[ToaroToBka u ciada 3K3aMeHa
By UTOroBoro KOHTpois (3a4eT, 3K3aMeH) 3a4er
4.2 Coneprxkanue pa3aesioB A1 CHUIINHBI.
Copnep:xanue paszesa ®opma
Ne TeKyuer
HanmenoBanue
pasnes 0
paszeJa
a KOHTPO.1
|
1 2 3 4
1. IIcuxonoro- Crnermmduxa npodeccuoHaIbHOM | Y CTHBIN
[Ie1arorMyecKue NS TEeNbHOCTU npernogaBaTesns BY3a. | e T
OCHOBaHUs [IpodeccrnoHanbHO Ba)KHBIE TCHUXOJOTHYECKUE poc. -
npodeccuoHaNbHO | KauecTBa — nenarora.  [IpemonmaBatens — kak
-TMYHOCTHOTO MHTEJUINTeHTHAs!, TyXOBHO Oorartas, TBOpYecKas,
CTaHOBJICHUS cBOOOJHAsI, TyMaHHas, I'PaXJaHCKH aKTUBHas,
IperoiaBaTesns KOHKYPEHTHO-CIIOCOOHast JMYHOCTb.
By3a MOTHBAIMOHHO-IICHHOCTHBIE ~ OTHOILEHHS K

npodeccroHanbHO-TIeJarOTHYECKOM
NEeSATeIbHOCTH B By3e.  AKMEOJIOTHYECKHE
ACIIEKTBI po(hecCHOHATEHO-TUIHOCTHOTO
pasButus mnpenojaBatens. llcuxonoruyeckue
6apbepsl B npogeccuoHaILHOM
CaMOONPEIEICHUN. [IpodeccuonanpHo-
nejaroruyeckas — KyjibTypa  IMpenojaBaTels:
CYIIIHOCTb U CTPYKTYpa.
[TpodeccuonanbHO-NIETarOTHYECKHE

KoMIleTeHIIMM  npenogaBatend.  CTpykTypa
KITFOUEBBIX TMPO(PECCHOHAIBHBIX KOMITETEHIUH
menarora BRICHIEH IMIKOJBL. [lemarormyeckue
yCIIOBUS pa3BUTHUSA KITFOUEBBIX
npodeccroHanbHO-TeJarOrMueCcKux
KOMIIETEHIIM B 00pa3oBaTeIbHOM IHpoliecce
BhICIIEH W TpodEeCCHOHATBLHOM  IIKOJBI.




Kputepun u mokazaTenu pa3BUTHS KIFOYEBBIX
npodeccroHanbHO-TeIarOrHueCcKux
KOMIIETECHIIU .

[legarornyeckasi TEXHOJIOTHUSI KaK MOJIEIb
COBPEMEHHOM MEAArOrNYECKON JESITEIBHOCTHU 10
MIPOEKTUPOBAHUIO, OPTaHU3ALMHU U TPOBEICHUIO
yaeOHoro mporecca. OCHOBHBIE KOMITOHEHTHI
oOpasoBarenbHON TexHONoruu. Kmaccudukamms
TexHonoruu oOydeHus. TpaaunuoHHBIE U
WHHOBAIIMOHHbBIE TEXHOJIOTHH, ux
XapaKTEePUCTHKA.  TE€XHOJOTHS ~ MOAYJIBHOTO
oOydeHus: Kak KOHIIEHTpalus HAeU TEOpUu U

MIPaKTUKU poOIEMHOTO u
muddepennmpoBanHoro 00ydeHUs. TexHOJIOTHs
IpyNIOBOH JMCKYCCHH. Crioco6b1

CTPYKTYPUPOBaHHUSl  JTUCKYCCHH. TE€XHOJIOrMs
3HAaKOBO-KOHTEKCTHOro 00yueHusi. OCHOBHbBIE
TpeOOBaHMsl, KOTOPHIM JIOJKHO

Ilcuxomoro-
IeJJarorunaecKoe
H3Y4ECHUE
JIMIYHOCTH
CTyJEHTa

Bo3pactHple 0COOEHHOCTH  CTYICHTOB.
JInuHoCTHBIE 0COOEHHOCTH CTYJICHTOB.
[lo3HaBarenbHblE  OCOOGHHOCTH  CTYJCHTOB.
JBuwKkyliye Cuibl, YCIOBUSA U MEXaHU3MBI
pa3BUTHA JUYHOCTH CTyJIEHTAa. YUYEHHE Kak

KBa3UIIpOo(ecCHOHATIbHAS JESATEIbHOCTD
CTyleHTa. Meroabl CTUMYJSALIMM TBOPYECKOHN
JEATEIIbHOCTH CTYJCHTOB. PasButne

JIOTHYECKOTO M TBOPYECKOTO BHJIOB MBIIIIJICHUS
CTYZICHTOB B Ipoliecce OOYYEHHUSI U BOCIIUTAHHUSI
B By3€.

MortuBanmonsas cdepa CTYACHTOB Kak
cyOBekTOB oOpa3oBanus. [loMMOTHBAIIIOHHOE
JICPEBO IOMUHUPYIOIIAX MOTHBOB CTYJICHTOB.
Hepapxuueckass CTpyKTypa MOTHBOB: OCHOBHBIE
BUIBl MOTHBAIlMM - MOTHBBI-TCHICHIIUU -
MOTHBBI-CIIOCOOBI - MOTUBBI-CPEICTBA - MOTHBBI-
neiictBusi. THUMONOTHST JIMYHOCTH  CTYJICHTOB:

XapakTepuCcTHKa W TuHamuKa. [Ipu3Haku
TUMOJIOTUU:  YCHEITHOCTh Y4eOHO

npodecCHoHaTBHOM JIESITEIIbHOCTH,
CIOCOOHOCTh K CaMOpPAa3BHUTHIO, TBOPYECKHIMA
MOTEHIMAJ, WHTEJUIEKTyaJbHbIE CIIOCOOHOCTH.
JlmarHocTuueckue u KOPPEKIIMOHHBIC
BO3MOXXHOCTH THIIOJIOTUH CTY/IEHTOB.

CemuHap kak ¢opma OOCYXIACHHUS Y4eOHOTO
MaTepHuaja B BBICIICH IIKOJIE, BUABI CEMUHAPOB.
3amaun cemuHapa. OCOOCHHOCTH IOJTOTOBKH
MpernoiaBaTelsi 1 00y4aromerocsi K MpoBeICHUIO
cemuHapa. [IpoOjemMHBIE BONPOCHI CEMHHApa.
Ocobennoctu paboThI IpenogaBaTess B MEPHOA
NOJrOTOBKA K cemuHapy. HerpagunnoHHbie
¢dopmbl TipoBeneHus cemuHapa. OcoOCHHOCTH
OopraHu3anyy BeOMHAPOB (OHJIAWH-CEMHHAPOB),




uxX QYHKIWOHATbHBIE BO3MOXHOCTH. llemu
MPAKTUYECKUX 3aHATUH. TToaroroBka
MpenojaBaTesiss K MPOBEICHUIO MPAKTUYECKOTO
3aHATHS, TOPSIIOK MPOBEIACHUS MPAKTUYECKOTO
3aHATHs.  JlabopaTopHBI  MPAaKTHKyM  Kak
Pa3HOBUIHOCTD MPAKTUYECKOTO 3aHSATHS.
KomnokBuym — cobecenoBanre mpernoaaBaTens C
obygaronumcs. Meroa mipoekToB. OpraHu3amus

IIPOEKTHO-UCCIIEA0BATENBCKON paboThI
CTYZAEHTOB.
[MpodeccrnonansHo OcHoBHBIE BUJIbI nenaroruueckou | 1, T
-[IeJJaroTUYecKoe | JAEATeNbHOCTU npenozaasarens By3a. CTpykTypa
o01ieHue IeJaroru4eckon aesrenbHocTy. [Ipenonasarens
IpernoiaBaTesns KaKk CyOBeKT  KyJbTypbl, Kak HOCHTENb

o0IeuesIoOBeYeCKUX ¥ Ipo(hecCHOHATBHBIX

LIEHHOCTEH. HpaBcTBEeHHO-NICUXOJIOTUYECKHI
o0pa3 npernogaBares.

CymHocTb, LieJlb u BB
[eIarOrM4eckoro  OOILEHHS. OcobeHHOCTH
memgarorndyeckoro  obmenus.  OnTHMaabHOE
NeJarornyeckoe oOrieHue. @yHKIMH
e 1arorun4ecKoro OOIIICHHS. Cpenctna
1€ IarOru4ecKoro 0OIIIeHHS. Crpykrypa
MEeJaroruyeckoro  OOIICHUs: MOJEITMPOBaHUE
MIPEJICTOSIIIIETO OOIIIEeHUS; OpTraHU3aIHs

HEIMOCPEJICTBEHHOT0  OOIIEHUS;  yIpaBJCHUE
OOIICHHEM B Pa3BHBAIOIIEMCS IMPOIIECCE; aHAIIN3
mpoiecca H - pe3yJbTaTOB  OCYIIECTBICHHOM
cucrembl oOmenusi. CTuUab MEAAroruyecKoro
oO01eHus. Tunonorus CTIJIEH. Monpenu
oOmenust. TeXHHKA IeIaroru4eckoro OOIIEHHS.
BepOansubie u  HeBepOambHBIE  CpPEACTBA
oOmenusi. Ilegarornueckoe  OOIIEHHE  Kak
TBOPYECKHUH TTpoIIeCC.

DTHYECKUE HOPMBI  IEJAarOrHYecKOro
obmenusa. PasHooOpa3me crmocoOOB  3amIuThI
JIOCTOMHCTBA YyeJI0BeKa. Crenunduka u
Ha3Ha4YeHUE dTHYECKOM 3alIuTHI. POk 3THUeCcKOM
3amuUTel B pabore co cryneHTaMu. DyHKIUH
ATUYECKOM 3alUThI: COXPAaHEHHE COOCTBEHHOTO
JIOCTOMHCTBA, KOPPEKTUPOBKA [IOBEICHUS
napTHepa, COXpaHEHHWE JIOCTOMHCTBA TMapTHEpa.
OmnepanioHHoe oOecriedeHne ATUX (YHKLIUH.
JlonomHUTENBHBIE OIepaluy, 00eCTICUUBAIOIITNE
ATUYECKYIO 3aIUTY.

Kontponb u onenka 3¢dekTuBHOCTH
y4e0HOro Mpolecca: CYIIHOCTh, COAEpIKaHuE M
opranuzanusi. OCHOBHBbIC ()YHKIIUH W TTPUHITUIIBI
MeJarorn4eckoro KOHTPOJsl. MeToapl, BHIBI U
hopmbI KOHTPOJIS. Ilegaroruueckoe
TECTHPOBAHUE KAaK  CPEICTBO  IOBBIMICHUS
KauyecTBa KOHTPOJISI M OIEHKH 3(PHEKTUBHOCTH




y4e0HOT0 npoiiecca. [IpeumymiectBa
MeJarornyeckux TECTOB Mepel] TPaJAuluOHHBIMU
MeTonaMu  KOHTpOJds. (OCHOBBI PEHTHHTOBOTO
KOHTpOJIUpOoBaHUsA A(HPEKTUBHOCTH  ydeOHOTO
mpouecca B By3e. MoaynbHO-peUTHHIOBAst
TEXHOJIOTHSI TEIaroru4eckoro KOHTPOJS U HUX
BUIBI. NuauBuyansHbIN, KyMYJISITUBHBIN
WHJEKC. AJTOPUTM TOCTPOCHUSI PEUTUHTOBOM
CUCTEMBI 0 YUeOHOU AUCIUILINHE.

Pa3zpaboTtka
y4eOHBIX KypCOB B
JIOTHKE
KOMIIETEHT-
HOCTHOTO TOJIX0a

TpeboBanusi K pa3pabOTKe y4eOHBIX
KypCOB, OpPHEHTHPOBAHHBIX Ha (HOPMHPOBAHUE
KOMIIETEHIIH. dopmyJIUpOBAHUE u
KOHKpEeTH3aIus 1eneil yueOHOro Kypca B JIOTHKE
KOMIIETEHTHOCTHOro  noaxoaa. OmpeneneHue
CTPYKTYpbl MOAYJEM M 3TaloOB OpraHU3aLMU
00pa3oBaTeNbHOTO  COJCPXKAaHUS B y4eOHBIX
Kypcax. Kputnueckuii ananus yueOHbIX KYpCcOB B
JIOTUKE KOMIIETEHTHOCTHOI'O MOAXO/a.

Jlexuus kak Benymuii MeTos oOydeHus B
By3€: CYIIHOCTb, JAHJAKTU4YeCKue (QYHKIHH,
O0COOEHHOCTH OpraHM3allMd M  MPOBEACHUS.
HoBble cMbICBI TPaIULIUOHHBIX AUJAKTHYECKUX
MPUHIUIIOB OpTaHU3allMKd Mpolecca OO0y4eHus.
TpeGoBaHMsT K COBPEMEHHON BY30BCKOH JICKITUH
(Hay4HOCTB, TOCTYIHOCTb, €IUHCTBO (OPMBI H
COZIEpXKaHUs, AMOLMOHAIIBHOCTh W3JIOKEHUS U
ap.). CTpyKTypa BY30BCKOM JIEKIIMH, OTACIIbHbBIC

BUJIBI (ycTaHOBOYHBIE, BBOJIHEIE,
3aKJIIOYUTEIIbHBIC).
Hetpanuimonusie BUEI JIEKITUH,

0COOEHHOCTH WX OpraHu3allMd M TPOBEICHHS
(mpoOyieMHast JIeKIusl, JICKIUS BIBOEM, JICKIIHSI-
BU3yaU3aIHs, JCKIHS c 3apaHee
3aIUTAaHUPOBAHHBIMU  OIMMOKAMHM, JICKIUS  C
pa3dbopoM  KOHKPETHBIX CHUTyalHd, JIeKIHs-
KOHCYJIbTAIHS, JEKIHSI-TTPecc-KOH(MEpeHITHs,
JeKIMA JUCKyccus H  1p.). JlesATenpHOCTh
npenoaBaress Ha 3Tarnax MOJrOTOBKU K YTCHHUIO
JIEKIIMH, €€ IPOBEACHUS, pabOThI MOCIE JICKITUH.
Ponb  camocTosiTensHONW PabOTHI CTYJCHTOB B
HOBOH 00pa3oBaTEeNbHOM NapajgurmMe BBICIIEH
MKONbl.  THUOBI  CaMOCTOSATENBHBIX  PadoT.
Metonet U GOpMBI  CAMOCTOSATEIHLHOU pPabOTHI
CTYZICHTOB. YCJIOBHUSI YCIICIIHOTO BBIMIOJHEHHUSI
camocTosiTennbHOW ~ paboTel.  [lmanupoBanue
OpraHu3anysi M KOHTPOJb CaMOCTOSITEIBHOM
pabotsl crynentoB Conep)aHue W OpraHU3ALUSL
HAYYHO-HMCCIICJIOBATEIILCKOM  PabOThl  CTYyIEH-
TOB. YPOBHHM CaMOCTOSITENIbHON JI€ATEIHOCTH
CTY/ICHTOB. WHpOpManmOHHO-METOIMUYECKOE
obecrieyeHne CaMOCTOSITENIbHOU paboThI
ctyaeHToB. [IpoekTHas qesITeIbHOCTh CTYICHTOB.

VYerHblit
onpoc. T.
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OcobenHoctu
B3aUMOJICUCTBU
CyOBEKTOB
00pa3zoBaTeIbHOTO
mporecca B By3e

CrpykTypa B3aMMOJEUCTBUS TMpenojaBaress |
CTyZI€HTa B BBICIICH IIKOJE. MHOXKECTBEHHOCTh

TUIIOB B3aUMOJICVCTBHUS CcyOBEKTOB
00pa3oBaTeNBPHOrO  MpOIECCa,  OTpPaKaroIast
O0COOCHHOCTH COBpPEMEHHOM CUCTEMBI

BY30BCKOTO 0OydeHusa. Buapl mnegarorunyeckux
B3aUMOJICUCTBUI (OTHOIICHMI): MeIarorunuyeckue
(oTHOIIEHUST TpernoAaBaTeiel W CTYACHTOB);
B3aUMHBbIE€ (OTHOLIEHUS «CTYJIEHT-CTYJIEHT»);
npeniMeTHble  (OTHOLIEHUS C  MpeIMeTaMu
MaTepuaabHOW  KYyNIbTYphl);  OTHONIEHUS K
camoMmy cebe. CremeHb  BIUSHUS  THUMA
B3auMoJieiicTBUA Ha 3(()EKTUBHOCTH Tpoliecca
npodeccnoHaNbHO-THYHOCTHOTO  CTAaHOBJICHUS
npenogaBatens By3a. OcoOEHHOCTH peanu3aluu
oOpaTHOM cBsi3u B 0Opa3oBaTeIBLHON cpene
COBPEMEHHOTO BY3a.

Tunosnorus B3aUMOJICUCTBU CyOBEKTOB
00pa30BaTeNBHOrO MPOIIecca B BY3€ B KOHTEKCTE
po¢eCcCHOHAITBHO-TUYHOCTHOTO pa3BUTHSA

mpernojaBaTeniss W cryaeHTa. KiltoueBble THITBI
B3aMMOJICUCTBUA NpenojaBaTeyed U CTYJACHTOB
7 KIIFOUEBBIX THUIIOB). Xapakrepsbl
B3aUMOJICUCTBUS: CYOBEKT-00BEKTHOE, CYOBEKT-
cyOBbeKTHOE, ¢dparmeHTapHO-CyOBEKTHOE.
TToustue «regarorndyecKui KOH(DIUKT.
KoHpnaukr Kkak dleMEeHT  MeJarormyeckoit
TEXHOJIOTHH. KondnukrHas CUTyalus,
KOH(DJTUKT, UHIAIEHT. Koudmukr KakK
XapaKTepuCcTUKa MIPOTUBOPEUHS MEeXIy
CyOBEKTaMU | €ro 3Ha4eHHe B 00pa3oBaTeNbHOM
npaktuke By3a. Ilyctoi u coaepxaTeabHbIN
KOHQUIUKTEL. [loHATHE «co31aHMe KOH(DIMKTa»
Kak CTUMYJIMPOBaHUE nporecca
3apOXKIAIOLIETOCS [IPOTUBOPEYHSL. Pomns
co3laHus  KOH(IUKTa B  MEJarornyeckom
mporuecce  By3a.  DyHKIUHM,  peaTn3yeMble
MeJaroroM B MOMEHT CO3JaHusl KOH(JIUKTA.
TexHomoruss  paspemieHuss  MeAaroru4eckoro
KOH(JIMKTA. OO6nHapyxeHue KOH(JIHUKTA:
oOHapyXeHHe W3MEHEHHsS OTHOIICHWH, aHaIU3
COCTOSIHMSI CyOBEKTOB, aHalU3 OOCTOSATENbCTB.
Pa3perenne koH(IUKTA: CHATHE TCUXUYECKOTO
HampsDKeHUs, BbhIpaOOTKAa TOJUBapHaHTa U
peanu3anus WHBapHaHTa pelieHus,
nefarornyeckass HMHCTPYMEHTOBKa OOOIOJHOM
YIOBJICTBOPEHHOCTH OT Pa3pelieHs] KOH(IUKTA.

YcTHBIN
onpoc. T.

OYHASA ®OPMA OBYYEHMUAA

4.3 Pa3gesbl IMCHUILIHHBL, H3y4YaeMble BO__ 2 ceMecTpe
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KonunuecTBo yacoB
Ne
KonTakTHas padora o0y4arwmmxcs
pa3 HaumenoBanue paznenon
AynuTtopHas Bre-
nena Bcero pabota ay.
JI |I13 JIP
pabota
1 2 3 4 5 6 7
1 [[lcuxomnoro-menarornyeckue OCHOBAHUSI 22 1 1 20
po(eCCHOHATTEHO-IMYHOCTHOTO CTAHOBJICHUS
5 [[Icuxonmoro-neaarornveckoe U3yueHue JMIHOCTU 34 6 6 22
CTyJICHTa
3 |[IpodeccuonanbHo-nearornyeckoe odueHne 32 4 4 24
[pernoiaBaress
4 |Pa3paboTka y4eOHBIX KypCOB B JIOTHKE 28 2 2 24
KOMITIETEHT-HOCTHOI'O MOAX01a
5 Oco0eHHOCTH B3aMMOJCHCTBHSI CyObEKTOB 28 2 2 24
00pa3zoBaTeNbHOTO MpoIlecca B By3e
JK3aMeH
\Umoeo: 144 15 | 15 114
4.4 CamocrosiTesibHas padora
Buja camocTosiTeIbHOM
HaumenoBanmue BHEAyIMTOPHOM padoThI Onenounoe Koa-Bo | Kox xomme
TeMBI 00y4yanImmxcsi, B T.4. CpeacTBO JacoB TeHUUM (i)
JUCIHATIIMHBI KCP
WIN pa3aeJia
[Tcuxonoro- KoHncnextuposanue KoncnekrtupoBanue 20 VYK-6.1;
Ne1arornyeckue NIEPBOUCTOYHUKOB . Pegepar. Pabora c VK-6.2;
OCHOBaHUS WH(POPMAITMOHHBIM VK-6.3
npodeccuoHaIbH ¥ HICTOYHUKAMH
0-JIMYHOCTHOTO
CTaHOBJICHUS
npernoaaBaTens
BYy3a
IIcuxounoro- Beinonuurs Koncnektuposanue. 22 VK-6.1;
[IEarOrM4eCcKoe MPaKTUYECKUE NunuBunyansHoe VK-6.2;
U3y4eHUE 3aJaHus JIOMallIHee 3a/1aHue. . VYK-6.3
JIMYHOCTU
CTyJEHTa
[Ipodeccrnonansa 3anoJIHUTh NuauBunyansHOE 24 VK-6.1;
O-IIeJarorn4eckoe TaOIHITY JIOMaIIIHEE 3aJaHueE. VK-6.2;
o011eHne VK-6.3
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Mperno/iaBaresis
Pa3zpaboTtka KoncnektupoBanue Hanucanue noxmana 24 VK-6.1;
y4eOHBIX KypCOB MEPBOUCTOYHUKOB VK-6.2;
B JIOTHKE VK-6.3
KOMIIETEHT-
HOCTHOTO
oAX0/Aa
OcobeHHoCTH KoncnektupoBanue KoncnektupoBanue. 24 VK-6.1;
B3aUMOJICUCTBUS IIEPBOUCTOYHUKOB Pabota ¢ VK-6.2;
CyOBEKTOB UH()OPMALMOHHBIMU VK-6.3
00pa30BaTeNbHOT UCTOYHUKAMU
0 Tpoliecca B By3e
Bcero gacos 114
4.5 JlaGopaTtopHble padoThl — HE NIPEyCMOTPEHBI YUEOHBIM INIAHOM
4.6 IlpakTHyeckue 3aHATHS (CEMUHAPHI)
No No KommuecTBo
HaumenoBanne 1abopaTopHOTO 3aHATHS
n/n | pazzmena 4acoB
1. 1 [Tcuxomoro-negarorndeckue OCHOBaHUS MPOPECCHOHATBHO- 1
JTUYHOCTHOTO CTAaHOBJICHUS MPEToIaBaTess By3a
2. 3 [Tcuxomoro-nenaroru4eckoe U3y4eHue JUYHOCTH CTyAEHTa 6
3. 2 [IpodeccnonanbHO-TIEIATOTHIECKOE OOIIICHIE 4
MIpeno/iaBaress
4. 2 Pa3zpaboTka y4eOHBIX KypCcOB B JIOTUKE KOMITETEHT-HOCTHOTO 2
noaxoaa
5 3 Oco0eHHOCTH B3aUMOJICHCTBHUS CYOBEKTOB 2
00pa30BaTeNLHOrO MPOIIecca B By3e
Bcero: 15

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPelyCMOTPEHbI yUeOHBIM TJIAHOM

OYHO- 3AOYHASA ®OPMA OBYYEHUA

OO6mast TpyJ0€MKOCTh AUCIUILTHHBI TI0 3204HOM (opme 00yueHHst cocTaBisier 4

3aueTHble eauHUIBI (144 akageMUyecKux Jaca)

TpynoeMKOCTb, 4acoOB
CDopMa“pa60TLI oOyuaromuxcs/Bupr yueOHbIX Cemectp
3aHATHH Bcero

3

KonrtaktHas ayauropHas paboTa 00y4daronmuxcs 34 34
C TIpeToaBaTeNeM:
Jlexruu (J1) 17 17
[Ipaktrueckue 3ansatus (113) 17 17
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JlaGopatopusie padotsl (JIP)

CamocTosTenbHas padora:

110

110

Kypcogoit mpoekr (KII), kypcosas pabdora (KP)

PacuetHo-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

Kontponbnas padora (KP)

CaMocCTOSTEIIFHOS HU3YUYCHUC pa3aCiIOB

110

110

Bupg ntorosoro KOHTPOJIA - 3a4UCT

4.3 Pazgebl JMCHUILIHHBI, H3yYaeMble B 3 ceMecTpe

KoangecTBo yacos

KonTakTHas pabora oOydaromuxcs

Ne HawnmeHnoBanme TeMbl AynuTopHas Bueay
paborta JTUTOP
Bcero Has
JI 113 JIP pabot
a CP
1 2 3 4 5 6 7
1| Ilcuxosoro-negarornyeckue OCHOBaHUS 24 2 2 20
1 | mpodeccnoHaTbHO-TUYHOCTHOTO -
CTAHOBJICHMS TIPENOAaBaTEIIsI By3a
2 Tlcuxonoro-nenarornyeckoe u3y4eHue 34 6 6 i 22
2 | IMYHOCTH CTYJIEHTA
3 IIpodeccuonanbHO-MIEAArOTUYECKOE 32 4 4 i 24
3 | obuieHue npernogaBaTes
4 Pa3pa0oTka yueOHbIX KypCOB B JIOTHKE 28 3 3 ) 22
4 | KOMIIETEHT-HOCTHOTO IIOAX01a
5 OcobOeHHOCTH B3aUMOIEHCTBHUA 26 2 2 - 22
5 | cyOBeKTOB 00pa30BaTENBLHOTO MpoIiecca B
BY3€
OK3aMeH
Bcero 144 ' 1 17 )
110
4.4 CaMocCTOsAITEIbHAs1i pad0oTa CTYyIEeHTOB
HaunmenoBanmue Bug OnenouHoe Koa- Kon
TEeMBI CaMoOCTOATEJILHOM CpeacTBO BO KOMIIeTeHII M i
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AMCHUTLITHHBI HJIN
paszieia

BHEAyIMTOPHOMI
padoThI
00y4yarmmxcs, B T.4.
KCP

yacoB

[Tcuxomnoro-
MEIarOrMYECKUEC
OCHOBAHUA
npodeccuoHanbHO-
JIMYHOCTHOT'O
CTaHOBJICHUS
npernoaBaTesis By3a

IToaroroBka k
JICKITUSAM B
MIPAKTUYECKHM
3aHATHSIM;
U3yuYeHHe yueOHbIX
ocoouii;
HaITMCaHHE
JIOKJII0B,

YO; T

20

VK-6.1; VK-6.2;
VYK-6.3

IIcuxomoro-
IeJaroruaecKkoe
M3yYECHUE TUIHOCTH
CTyJEHTa

TToaroTorka k
JICKITUSM B
MPAKTHYCCKHM
3aHATHSIM;
U3yuYeHHe yueOHbIX
mocoOuii;

pedepupoBaHue
cTareil; u3y4cHue B
paMKax TeMBbI
BOTIPOCOB U
npooiieM,
HEBBIHOCHMBIX Ha
JICKIIUN U
CEMHHAPCKHE
3aHATHS;
HaIHCaHHUE
JOKIJIAJIOB,

YO; T

22

VK-6.1; YK-6.2;
VK-6.3

[TpodeccrnonanbpHO-
MearoruIecKoe
oOuieHue
mpernoaaBaTens

IloaroroBka k
JIEKIIUASIM U
MPaKTUYECKUM
3aHSTHUSIM;
U3y4YeHHE yUeOHBIX
IIOCOOMIA;

pedepupoBaHme
CTaTel; N3y4eHue B
paMKax TeMbl
BOTIPOCOB |
npobieM,
HEBBIHOCHMBIX Ha
JEKIUH U
CEeMHHAPCKHE
3aHATHS,
HalHCaHue
JIOKJIaJ10B,

VO; T; PK

24

VYK-6.1; VK-6.2;
VYK-6.3

Pa3paboTka yueOHbIX
KypCOB B JIOTHKE
KOMIICTECHT-HOCTHOI'O

TloaroroBka K
JIEKIUSIM U
MPAKTUYECKUM

YO; T

22

VK-6.1; YK-6.2;
YK-6.3

15




oaxoaa

3aHATHUSM;
M3y4YeHue yIeOHbIX
IMOCOOMIA;

pedepupoBanue
CTaTei; U3y4cHUE B
pamKax TeMbl
BOIIPOCOB U
mpo0Jem,
HEBBIHOCUMBIX Ha
JIEKLIUU U
CEMHHApPCKHE
3aHATHUSA;
HalucaHue
JIOKJIJIOB,

OcobeHHOCTH

B3aUMOJICUCTBU

CcyOBEKTOB

O6p330BaTeJ'IBHOFO BOIIPOCOB U
nmpomnecca B By3C

IToaroroBka k
JICKITUSAM B
MIPAKTUYECKUM
3aHATHSIM;
U3yuYeHHe yueOHbIX
ocoouii;

pedepupoBaHue
cTaTeil; U3y4eHue B
paMKa>£ Tezflm YO T. I 22
npobiuem,
HEBBIHOCHMBIX Ha
JICKIOUN U
CEeMHUHAPCKUE
3aHATHS;
HalvcaHue
JOKJIaJIOB,

VK-6.1; YK-6.2;
VK-6.3

Bcero yacos

110

4.6 IlpakTHyeckue 3aHATHS (CEMUHAPHI)

Ne
n/n

Ne
paznena

HanmMeHnoBaHue 1a00paTOpHOTO 3aHATHS

KomnmnuectBo
JacoB

1.

1

[Icuxomnoro-negarornyeckue OCHOBaHUS MPOPECCHOHATBHO-
JIMYHOCTHOT'O CTAHOBJICHUSI MIPENO/IaBaTelis By3a

2

3

HCI/IXOJ’IOFO-HGI{&FOFI/I‘ICCKOC HU3YUYCHUC JTUYHOCTHU CTYACHTA

6

[TpodeccrnonanbHO-TIEATOTMIECKOE OOIICHUE
MpernoaaBaTens

Pa3paboTka yueOHBIX KypCOB B JIOTUKE KOMIIETEHT-HOCTHOTO
1o/1X0a

5.

Oco0eHHOCTH B3aMMOJICHCTBHS CYObEKTOB
00pa30BaTeNLHOTO MPOIIecca B BY3e

Bcero:

15

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — HE IPEAyCMOTPEHBI YI€OHBIM IIJIAHOM
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5. Tlepeyenb y4eOHO-METOAUYECKOr0 OOecmeyYeHHusl I CaMOCTOSITEIbHOH pPadoThI
o0y4aromuxcst o JMCHHUILIHHE (MOIYJII0).

mporecca B By3e

Ne Tema YuyeOHo-MeTOAMYECKAS JJUTEpPATypa
[Tcuxoinoro- 1.Camoitnos, B. JI. [lemaroruka u mcuxoyiorusi BbICIICH
1 MeIarorH4ecKue IIKOJIbI. AHJIpororuyeckas mapaaurma [DJIEKTPOHHBIN pecypc] :
OCHOBaHUS y4eOHUK [Tt CTyAeHTOB By30B / B. JI. CaMOWIOB. — DJEKTPOH.
npodecCuoHaIbHO- | TekcToBble manHble. — M. : KOHUTU-IIAHA, 2013. — 207 ¢. —
JUYHOCTHOTO 978-5-238-02416-5. — Pexum JOCTYTIA:
CTaHOBJICHHSI http://www.iprbookshop.ru/81528.html
npenoaaBarens By3a | I'asmea M.3., Askme M.B. Ilemarormdyeckas IICUXOJIOTHS.
Maxauxkana, 2016r.
IIcuxomoro- I'asmea M.3., AxueB M.B. Ilegarorudeckas IICHXOJIOTHS.
2 IIETaroru4ecKoe Maxaukaina, 2016r.
U3yICHHUC TMTHOCTH 2 1llapunos @®.B. Ilemaroruka ¥ TIICHXOJOTHUS BBICIIEH
CTy/ICHTa IWKONBI  [DIEeKTpoHHBIA pecypc] : ydeOnoe mocodue / @.B.
[[lapunoB. — DneKTpoOH. TEKCTOBbIe aaHHbie. — M. : Jloroc,
2016. — 448 c. — 978-5-98704-587-9. — Pexum pgocryna:
http://www.iprbookshop.ru/66421.html
[MpodeccuonansHo- 1.Camoitnos, B. JI. [lemaroruka u mcHXOJIOTHSI BBICIICH
3 MeIaroru4eckoe IIKOJIBI. AHJIpororuyeckas mapaaurma [DIEKTPOHHBIN pecypc] :
oOrmieHne y49eOHUK JUTsi CTyAeHTOB By30B / B. JI. CamMOiI0B. — DJNEKTPOH.
MpernoaaBaTesist TekcToBble gaHHbie. — M. : KOHUTU-JAHA, 2016. — 207 c. —
978-5-238-02416-5. — Pexum J0CTyTIa:
http://www.iprbookshop.ru/81528.html
T'asmea M.3., AxueB M.B. Ilemarornueckass IICUXOJIOTHS.
Maxaukana, 2016r.
Pazpabotka lazuea M.3., AxueB M.B. Ilenaroruueckas ICHUXOJIOTHS.
4 | y4eOHBIX KypCOB B Maxauxkaina, 2016r.
JIOTHKC KOMICTCHT- 2 Illapunos ®.B. Ilemaroruka W IICUXOJIOTHS BBICHIEH
HOCTHOTO II0AX01a IIKONIBI [ DIEKTPOHHBIN  pecypc] y4ebnoe mocobue / @.B.
[apunoB. — DJEKTPOH. TEKCTOBbIE naHHble. — M. : Jloroc,
2016. — 448 c. — 978-5-98704-587-9. — Pexum noctymna:
http://www.iprbookshop.ru/66421.html
OcobenHocTr 1.CamortinoB, B. JI. Ilemaroruka u IICHMXOJIOTHS BBICIICH
5 B3aUMOICUCTBUS HIKOJIBI. AHJpOroruyeckas mapaaurma [DJIEeKTpOHHBIN pecypc] :
CcyOBEKTOB y4eOHMK Jutsi cTyneHToB By30B / B. JI. CaMoinoB. — DIJEKTPOH.
00pa3oBaTeILHOTO tekctoBble ganHble. — M. : OHUTU-IAHA, 2016. — 207 ¢. —

978-5-238-02416-5. —
http://www.iprbookshop.ru/81528.html

Pexxum JOCTyTa:

T'asuesa M.3., AxueB M.B. Ilemarornyeckass IICHUXOJIOTHS.
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http://www.iprbookshop.ru/81528.html
http://www.iprbookshop.ru/81528.html
http://www.iprbookshop.ru/81528.html

Maxaukana, 2016r.

6. @oHA OLEHOYHBIX CPEeACTB /I TeKYyllero KOHTPOJISi YyCIeBaeMOCTH |
NMPOMeKYTOUHOI aTTeCTALNHU

6.1 O0pasen TecTOBBIX 3aJaHHIl ISl TEKYLIEr0 KOHTPOJIS:

Pazgen 1. IlcuxoJioro-nmegarornyeckue OCHOBAHUSL TMPO(PeCcCHOHATBHO-THYHOCTHOIO
CTaHOBJIEHHS MpenoiaBaTesisi By3a

Temvl Onst ycmHoz2o onpoca:

1.Crienmnpuxa npodeccuoHanbHOM JIEATEIbHOCTH IIpenoiaBaTess BYy3a.
2.IIpodeccroHanbHO BaXKHbIE IICUXOJIOTHYECKHE KauecTBa MeJarora.

3.IlpenogaBarens Kak HMHTEIUIMTEHTHAs, JAYXOBHO Ooraras, TBOpYecKas, CBOOOIHas,
ryMaHHasi, TPaKAaHCKU aKTHBHAs, KOHKYPEHTHO-CIIOCOOHAs! IMYHOCTb.

4.MOTHBaIIMOHHO-IICHHOCTHBIE ~ OTHOWICHHS K MNPO(ecCHOHAIBHO-TIeNarorndecKon
NeSITebHOCTU B BY3e€.

Pazgen 2. IlcuxoJioro-nexaroruyeckoe H3ydeHue JUYHOCTH CTY/IeHTa
Tembl 01151 00K1A008:

1.Bo3pacTHble 0COOEHHOCTH CTY/I€HTOB.

2.JINYHOCTHBIE OCOOEHHOCTH CTY/AEHTOB.

3.ITo3HaBaTeNbHbIE OCOOEHHOCTH CTYJIEHTOB.

4.JIBWKyILMe CUJIbI, YCIIOBHSI U MEXaHU3MbI Pa3BUTHUS JINYHOCTHU CTY/AEHTA.

KomrmuiekT TecToB (TECTOBBIX 3a/laHui) 7Sl TEKYILIEr0 KOHTPOJIS MO TUCIUILTHHE
«Ilemarornka v NCUXOJIOTHUS BBICIIEH IIIKOJIBI)

L:

S: Ilenb 00y4eHuUs IPHU UCIIOJIb30BAHUN AKTUBHBIX METOJIOB!
- : IpeIOCTaBIIEHUE TOTOBBIX PEIICHUH B Ka4yecTBe 0Opasia
+: pa3BUTHE TBOPYECKOW MBICIUTEIBHOMN AESTETLHOCTH

- : BOCIIPOM3BEICHHE 33JaHHOTO MaTepHalia IMpu KOHTPOJIe

- : Iepeaayva onpeieICHHOM CyMMbI 3HaHHI

I:

S: IlpumeHneHre MeToI0B aKTUBHOT'O COLIMANIbHO-TICHXOJIOTHUECKOT0 00ydeHHe HEe perIaeT
CleAyroLEen 3a0auu:

- : (hOpMHUPOBAHKE JIMYHOCTHBIX U MPO(ECCHOHATBLHBIX YMEHUN 1 HABBIKOB

- : OBJIAJICHUE TICHXOJIOTO-TIE€IaTOTUUECKIMH M CHIENUATbHBIMH 3HAHUAMH

+: “HPOPMALIMOHHO-PELIENITUBHBIN 00MeH HH(pOpMaLuei

- ! pa3BUTHE CIIOCOOHOCTH a/IeKBaTHOTO U TTOJTHOTO MTO3HAHUS ce0s M JPYTHX JIIoAeH

I:

S: K unnuBunyansaeiM Metogam ACIIO otHOocuTCS:
+: BBINIOJTHEHHE MPAKTUUYECKUX 33724

- : aHAJIU3 KOHKPETHBIX CUTYaIuil
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- ! MHTEJUIEKTyaJbHas pa3MHHKA
- : OpEeHHIITOPMHUHT

[IpoMexyTOUHBIN KOHTPOJIb MpeHa3HAUYEH ISl 0OObEKTUBHOIO MOJITBEPKICHUS U OLIEHUBAHUS
JOCTUTHYTBIX pE3yJbTaTOB 00YUYEHUS MOCIEe 3aBEPIICHUS N3yUeHUs TUCIMIUIMHBI «llenarornka
Y TICUXOJIOTHS BBICILIEH LIKOJIBDY.

ITpomesxyTOUHBIA KOHTPOJIb 110 TUCHUIUITMHE TPOBOJAUTCSA B hOpME IK3aMeHa.

Bomnpocel k 3auéry

1. [Ipoananu3upyiite U3MeHEHUs B MPOPECCUOHAIBHOM J1eATEIHHOCTH COBPEMEHHOTO
npernojaBaTess By3a.

2. PackpoiiTe conep’aHne OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB IPO(})ECCHOHATBEHO-
Me1arornyeckoi KyJabTypbl MPEnoAaBaTes BHICILIEH KO

3. Ilpoananu3upyiite npodeccHoHaIbHO BaXKHbIE MICUXOJIOTHYECKHE KayecTBa IpenojaBaTes
BBICIICH HIKOJIBI.

4. Kak Bbl IOHUMAETE TBOPUYECKYIO CAMOPEATU3AIMIO MPENO1aBaTENsl BHICIIECH IIIKOJIbI B
Me1arOrnYecKoi e TeIbHOCTH.

5.J1aliTe XapaKTepUCTHUKY OCHOBHBIX OCOOCHHOCTEH (PU3HMUECKOTO, MHTEIIEKTYaIbHOTO U
JMYHOCTHOTO Pa3BHUTHUS CTYICHTOB.

6. O0ocHyiiTe, KaKk MOT'YT IOMOYb CTYJI€HTaM TE€OPETHUECKUE 3HaHUs 00 y4eOHO! AeATeIbHOCTH
B TIOBBIIIIEHNH 3P PEKTUBHOCTH UX COOCTBEHHOHN Y4eOHOM e TeTbHOCTH.

7. HazoBute Hanboee 3 GeKTUBHBIE CITOCOOBI CTUMYJISIIIMY TPENoJaBaTeIeM TBOPYECKOM
aKTUBHOCTHU CTYJCHTOB.

8. Packpoiite crienuduky mpohecCHoHaIbHOTO OOIIEHUS MPENoaaBaTes By3a.

9. Ilpoananu3upyite nporpaMmMy KOHKPETHOTO y4eOHOTro Kypca Mo IpoQuiIo Balei
MOJITOTOBKH C TIO3UITUM KOMIETEHTHOCTHOTO TIOXO0/1A.

10. Ompenenute CymHOCTh, CTPYKTYPY U COA€P)KaHUE BY30BCKOW JIEKIIMU HA OCHOBE
KOMIIETEHTHOCTHOTO ITO/IX0/1a (Ha MpUMepe Ballero MpoQuiis OATOTOBKH).

MeTtoauueckre peKOMEHIalluy 10 BBIIIOJHEHUIO TECTOB (TECTOBBIX 3aJaHUM):
Pabora paccumtana Ha 30 MuHyT. CTyneHTaMm pasfgaroTcs BapuaHTbl Tecta. PaGora
BBITIOJIHAETCS HA OTJEIbHBIX JIUCTAX, TJI€ MPOCTABIISAIOTCS OTBETHI HA BONPOCHI.

[IIxansl 1 KpUTEPUU OLICHUBAHUS TECTOBBIX 3aaHMI:

Onenka Kpurepuu
«OTIYHO» 3ananue BeInonHeHo Ha 91-100%
«Xopouo» 3ananue BeInonHeHo Ha 81-90%
«Y TOBJIETBOPUTEIBLHO» 3aganue BeITonHeHO Ha 51-80%
«HeynoBneTBOpUTEIILHON 3ananue BeinonHeHo Ha 10-50%

Jranbl (POPMUPOBAHUS U OLIEHNBAHUS KOMIIETEH U

/o

Kon HaumeHnoBanue
Kontponupyemsie pa3zensl (TeMbl) TUCUUIUIMHBL |  KOMIETEHIMH OLICHOYHOT'O
(unm ee yacTH) CpelcTBa
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[Icuxonoro-mneaarornyeckue OCHOBAHUS VK-6.1; VK-6.2;
po(heCCUOHATTLHO-THYHOCTHOTO CTAHOBJICHHS VK-6.3 VO, T
IperoaaBaress By3a

[Icuxonoro-nenarornyeckoe uzydenue quuHoctu | YK-6.1; VK-6.2;

CTyJeHTa VK-6.3 A
[IpodeccronanpHoO-TIeIaTOrMUECKOe OOIICHHE YK-6.1; YK-6.2;
npernoaaBaTens VK-6.3 6
Pa3paboTka y4eOHBIX KypCOB B JIOTHKE VK-6.1; YK-6.2;
KOMIICTCHTHOCTHOT'O TIOAX0/a VK-6.3 VO, T
Oco0eHHOCTH B3aUMOCHCTBHUS CYOBEKTOB VK-6.1; YK-6.2;
00pa30BaTeNLHOTO MPoIlecca B By3e YK-6.3 I

Wkana n Kputepmnn oueHmnBaHUA NMpPoMe>XyTo4HOro KOHTpoIA

banel Kpurepun

5 ['my6oKoe 1 MpoYHOE YCBOCHHE MPOTPaMMHOT0 Matepuana. [lomHsie,
nocle0BaTeNbHbIE, TPAMOTHBIE U JIOTHYECKU U3JIaraeMble OTBETHI MTPH
BUJIOMU3MCHCHNU 3aJIaHU. CBO60)IHO CITPaBJIACTCA C MOCTABJICHHBIMU 3a/ladyaMi,
MO>KeT 00OCHOBATh MPUHATHIE PEIICHUS, JEMOHCTPUPYET BiIaieHUE
PAaSHOCTOPOHHUMU HABBIKAMH U IPpUEMAaMU BBITTOJIHCHUS MPAKTHYCCKUX pa60T.

4 3HaHHUe MPOrpaMMHOT0 MaTepuaa, TpaMOTHOE U3JI0KEHHE, 0€3 CYIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUIIbHOE IPUMEHEHHE TEOPETUUECKUX
3HaHUM, BaJleHHe HE0OXO0IMMBIMU HABBIKAMU MPH BBHITIOJTHEHUH NPAKTHYECKUX
3a1a4

3 JleMOHCTpHUpYyET YCBOCHHE OCHOBHOTO MaTepHalia, MPH OTBETE

JIOITyCKAKTCS HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPABUIIbHBIE
(hopMyJIHPOBKH, HAPYIICHUE TTIOCIIEIOBATSIILHOCTH B M3JI0KEHUU TIPOTPAMMHOTO
MaTepualia, 3aTPyIHEHUS B BBINIOJIHEHUU MTPAKTUUYECKUX 3aJaHUN

2-1 Cnaboe 3HaHHE NPOrpaMMHOI0 MaTepuaa, Ipu OTBETE BO3HUKAIOT OIINOKH,
3aTpyIHEHUS MIPH BBIITOJHEHUH NPAKTHYECKUX PadoT

0 He 65110 HONBITKH BBIIOJIHUTE 3aJaHHuC

7. Oco0eHHoCTH pea/im3anuu JUCHUIIJIMHBI I UHBAJIUAOB H JIMI ¢ OrPAHUYCHHBIMU
BO3MOKHOCTH MU 310POBbS

[Ipu oOyuyeHHM IUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS YUUTBHIBAIOTCS HX
WHIUBUAYAIbHBIC TCUXOo(u3nueckue ocoOeHHocTH. OOydeHHEe WHBAIUAOB OCYIICCTBIISCTCS
Takke B COOTBETCTBUM C WHAMBUAYAIbHOH NpOrpaMMoOi peabWIuTali HWHBAIWAA (TIPU
HaJTUYHH).

Mna nuy ¢ napywenuem ciyxa BO3MOXHO TpeAOCTaBiIeHHE y4eOHOM HHbOpManuu B
BH3yaJIbHOU (popMme (KpaTKHUii KOHCTIEKT JISKIIMI; TEKCThI 3a/laHN, HalleYaTaHHbIC YBEIIMUYESHHBIM
mpudToM), Ha ayJAUTOPHBIX 3aHATUSX JOMYCKAaeTCs MPUCYTCTBUE AacCCHCTEHTa, a TaKxkKe

CYpAOIEPEBOTUUKOB U THQIOCYPAONEPEBOJUUKOB. TeKymIUid KOHTPOJb YyCIIEBAEMOCTH
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OCYILIECTBISICTCS B MHCbMEHHON (hopMme: oOyyaromuiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MUCHMEHHO BBINIOJHSET MpakTudeckue 3ananus. Jlokmax (pedepar) Takke MOXKET OBITH
Ipe/CTaBJIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUSA K COJIEPKAHUIO OCTAIOTCS TEMH K€, a
TpeOOBaHUS K KAUECTBY M3JI0KEHUS MaTepHaia (MOHATHOCTh, KaYeCTBO PeUH, B3aUMOJCHCTBHE C
ayIUTOpuel W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMSA, IMPEIbIBIAEMBbIE K
MUCbMEHHBIM paboTaM (KauecTBO O(QOPMIICHHS TEKCTa W CIMCKA JIMTEPATypbl, IPaMOTHOCTb,
HaJIMYUe WUIIOCTPAIIMOHHBIX MarepuanoB U T.1.). [IpomexxyTrouHas arrecranust JUisl JIMIL C
HapyLIeHUSIMH cIyXa MPOBOAMTCA B MHCbMEHHOM (hopMe, MpH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTepuu oleHuBaHus. [lpu HEoOXOAMMOCTH BpeMsl TOATOTOBKA K OTBETY MOXKET OBITh
YBEJIMUYEHO.

Hns nuy ¢ napyuenuem 3penus IOIMyCKaeTCs ayAualbHOE NPEeJ0CTaBIeHuEe HH(OPMALIUH,
a TaKXe WCIOJb30BaHUE HA AayJUTOPHBIX 3aHATUAX  3BYKO3AIMCBIBAIOIIMX YCTPOMCTB
(muktopoHoB W T.1.). JlomyckaeTcs NMPHCYTCTBHE Ha 3aHATUSAX ACCUCTEHTa (TIOMOIIHUKA),
OKa3bIBAIOIIET0 O0YyYaroIIMMCS HEOOXOJMMYI0 TEXHHYECKYI0 IOMOIIb. TeKyIuid KOHTpPOJb
YCIIEBAEMOCTH OCYIIECTBIsieTcs B YCTHOH ¢opme. [lpu mpoBeaeHHH TPOMEKYTOUHOU
aTTeCcTalluy JUIsl JIUIl C HAapyLIEHUEM 3pPEHHsS TEeCTHUPOBAHHME MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobece10BaHME MO BOIIPOCAM.

Jna auy ¢ oepanudeHHbIMU 8O3MONCHOCMAMU 300P0BbA, UMEIOUUX HAPYUWEHUSL ONOPHO-
ogueamenvbHo20 annapama, Ha ayJIUTOPHBIX 3aHATHSAX, a TAKXKe MPU TMPOBEACHUU MPOIEAYP
TCKYIIETO KOHTPOJIA yCIIEBAEMOCTHU U HpOMe}KYTOT-IHOI\/'I aTTeCTallud MOT'yT 6I>ITI) IpeaoCTaBJICHBI
HEOOXOMMBIE TEXHUYECKHE CpeAcTBa (NEPCOHAIBHBIN KOMIBIOTEp, HOYTOYK WM JApYroi
ra/KeT); AOMYCKAETCS MPUCYTCTBUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO O0YJAOIITIMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIh (3aHATh padodyee MECTO, IMEePEABUraThCs MO ayIAUTOPHH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPEMIOAABATEIIEM ).

8. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbI, HEO0X0AUMOM AJIs1
OCBOCHHS TUCHHUILINH

8.1 OcHoBHas uTeparTypa:

1. I'asmeBa M.3., AxneB M.B. Ilegarornueckas ncuxomorus. Maxaukana, 2016r.

2..Camoiinos B./I. Ilenaroruka v ncuxosorus BeICIIEH MIKOJIbl. AHAPOrorndyeckas napagurma
[DnexTponHbIi pecypc] : yaeOHUK 11 cTyaeHTOB By30B / B.Jl. CaMoitoB. — DJIEKTPOH.
tekcToBbie Janubie. — M. : OHUTU-JAHA, 2016. — 207 ¢. — 978-5-238-02416-5. —
Pexxum moctyma: http://www.iprbookshop.ru/52630.html.

3..1llapunos ®.B. [lenarorvka u MCUXOIOTHS BBICIIEH IIKOJIBI [ DJIEKTPOHHBIN pecypc] :
yuebnoe nocobue / ®.B. Hlapunos. — DnekTpoH. TekcToBbie JanHbie. — M. : Jloroc, 2016. —
448 c. — 978-5-98704-587-9. — Pexxum noctyma: http:// www.iprbookshop.ru/66421.html

8.2 JlomotHuTEIBLHAS JIUTEPATYPA

1. I'pomkoBa, M. T. [legarorvka BeICIICH ITKOJIBI [ DIEKTPOHHBINA pecypc] : yaeOHoe
nmocoOue JIs CTyIGHTOB Menarorudeckux By30B / M. T. 'pomkoBa. — DIIeKTPOH. TEKCTOBBIE
nanueie. — M. : FOHUTU-IIAHA, 2015. — 446 c¢. — 978-5-238-02236-9. — Pexxum nocrymna:
http://www.iprbookshop.ru/52045.html
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2. [Muonoga, P. C. Ilenaroruka BeICIIEH MKOJIBI [ DIEKTPOHHBIN pecypc] : yuebHoe
nocobue / P. C. [lnoHoBa. — DNeKTpOH. TEKCTOBBIE JaHHbIE. — MuUHCK : Bolnmiimas mkona,
2005. — 303 c. — 985-06-1044-1. — Pexxum nocryna: http://www.iprbookshop.ru/20269.html

3. Koconanoga, JI. A. Merouka npenojjaBaHus Nelaroruky B BhICHIEH MIKOJIe
[DnexTponnsIil pecypc] : yauebnoe mocodue / JI. A. KoconanoBa. — DJIEKTpOH. TEKCTOBBIE
nannele. — [lepmb : Ilepmckuii rocynapcTBeHHBIN T'yMaHUTapHO-IIEIarOrMYeCKUi YHUBEPCUTET,
2016. — 144 c. — 978-5-85218-857-1. — Pexum nocryna:
http://www.iprbookshop.ru/70639.html

4. Kosanes, A. H. [legaroruka u ncuxosiorus B npoeccuoHalIbHOM 1eATeIbHOCTH
[DnexTpoHHBIH pecypc] : yueOHO-MeToauueckoe mocoodue st 6akanaspuara / A. H. Kosases,
B. I1. CmupHOB. — D5exTpoH. TekcToBble JaHHble. — CII6. : Cankt-IlerepOyprekuit
opuIudecKkuil THCTUTYT (unman) Axkagemuu ['enepanbHoii mpokypatypsl PD, 2014. — 104 c.
— 2227-8397. — Pexum noctymna: http://www.iprbookshop.ru/65504.html

5. lllapumnioB ®.B. MenemxmeHT o0111ero 1 mpodeccuonanbHoro oopasosanus. Jloroc,
2014. DnexTpoHHO-OMbIMOTeuHas cuctema IPRbooks.

8.3. [lepuoauyeckue u3xaHus
1. Hayunslii xypHan «llemarorudeckuii xxypHam»
2. Xypnan «Ilegaroruka

9. Ilepeuenn pecypcoB HH(OPMANHUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu « AHTEepHET»

1. www.akademia-moskow.ru

2. http://www.books.si.ru/

3. ®enepanbHbIii opTan Poccuiickoe oOpazoBanue - http://www.edu.ru/index.php7page
1d=242

4. Karasior o6pa3oBaTelbHbIX HHTEpHET-pecypcoB -_http://www.edu.ru/index.php7page

5. bubnmnoreka noprana -http:// www.edu.ru/index.php7page id=242 Hayunas
anektponHas 6ubianoreka eLIBRARY.RU - http://elibrary.ru/defaultx.asp Hayunas
anekTpoHHas oubnnoreka «KubepJlennnka» http://cyberleninka.ru/

6._Pexxum moctyna: http://www.iprbookshop.ru/24808.— DBC «IPRbooksy, mo mapoto
10. MeToauueckue ykazanusi JJisi 00y4aroMXcs M0 OCBOCHUIO TMCUMILIUHBI (MO1YJIs1)

JUis  yCHemmHoOro OCBOCHHS JHCUUIUIMHBI BaXXHO COOJIIOCTH  CIICAYIOLIHE
PEKOMEHIALK: TIepe]] HEMOCPEICTBEHHBIM U3yUYeHHEM Kypca 0O3HAKOMUTHCS (M3yYUTh) BCE
COCTABIISIONIME TPOTPAMMBI, YIUTHIBAsI, YTO OHA M3Y4aeTCs HE OT/AEIBHO, a B COCTaBe BCEH
porpaMMbl OOYYEeHHsI 1O HalpaBlICHHIO NOAroToBku. C Havajma Kypca BaKHO sl ceOs
BBIPA0OTATh MPABUIIO: KaX/asi TUCIUIUITMHA M3Y4YaeTCsl HE U30JIMPOBAaHHO, a B COCTaBe BCel
MPEUIOKEHHBIX MPOrpaMMON JUCIMIUIMH. Belylmum NpUHIMIIOM JOJDKEH CTaTh MPUHIIMIT
«TIpUpAIEHHs] 3HAaHUA 110 CHEIMATbHOCTHY»; BAXKHO YCBOUTHh M OCBOMTH BCE METOJBI pabOTHI
C MpeTioIaBaTesieM: TaCCUBHBIC U aKTUBHBIE. CaMocTosATeNbHAs pPadoTa MaruCTPOB B PaAMKax
JAHHOTO Kypca B OCHOBHOM COCTOHUT B ITOJITOTOBKE K JICKIIMSM M B padOTe C JIUTEPATyPOH.
Maructpam OyneT MNpemIokKEeHO MPOAHAIN3UPOBATh WMCTOYHHUKH C TOYKH 3PCHUS
O0OBEKTUBHOCTH, COOTBETCTBUIO TOW MJIM MHON TEOPHU M pEaTUsIMH COBpeMeHHOCTH. Kpome
TOro, B MpoIlecce IMOATOTOBKH K 3auéTy HACTOATENBHO PEKOMEHIyeTcs oOpaiiaThest K
nporpaMMe Kypca U MpopadaThiBaTh KaXIblil BONPOC B KKIAOH TEME C HMCIOJIb30BAHUEM
BCEX WMEIOMIMXCS B PACHOPSDKEHHH MarucTpa pecypcoB — MaTepUalioB JIEKIIHH,
00s13aTEIHPHON M IOTOJHUTEIBLHON JINTEPATyphl, YUCOHUKOB, CAMOCTOSITEIIBHO MTOA00PaHHBIX
MaTepuaiioB. HacTosTeIbHO peKOMEHAYETCSI HEMEIUICHHO 00CYKAaTh JII0ObIC BO3HUKIIKE B
XO07I€ TOJITOTOBKH BOTIPOCHI, TPOOJIEMBI M HESICHOCTH C MPETIOIaBaTeNIeM, He OTKJIaIbIBast 3TO
o0CyX/leHHe /10 HK3aMeHallMOHHOM ceccuu. IIpOKOHCYIBTHPOBATHCS C IpeEnojaBaTesieM
MO>KHO BO BpEMs M TIOCJI€ JICKIIMOHHBIX U CEMUHAPCKUX 3aHATHH, B 4achl KOHCYJIbTAlUHN H,
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10 MPEABAPUTEIBHON JOTOBOPEHHOCTH, B APYTrO€ BPEMs, a TAKXKE IO JIEKTPOHHOU IOYTE.
Peanuszanus 3THX MOCBHIJIOB IPEACTOUT OCYLIECTBUTHh KaK B ITACCUBHOM, TaK U B aKTMBHOM
dbopMax, dYTO OOCCIEYUT IUAICKTHKY OOYYeHHS U CaMOOOydYeHUs, IOATOTOBKH U
CaMOIIOATOTOBKH, YTO JOJKHO CTUMYJIMPOBATh CAMOCTOSATEIBHOCTh OYYIIETr0o CHelHaInucTa
U CHOCOOHOCTh K OpraHM3aluu OOYYEHMIO JPYIMX, YTO NPUHLUMUIMAIBHO BaXXHO JIs
Oyaylero creunuanucra Ha JitoOOM ypoBHe oOpa3zoBaHus. K uucily macCUBHBIX METO/0B
OTHOCSTCSI ITOCEIIEHUE JIEKIIUH, CEMUHApPOB, KOHCYJIbTAallUi, BEJICHNE KOHCIIEKTOB HAa HUX B
NOJMHOM wiau  BbiOOpouHOW ¢opme. Cpeau akTUBHBIX (HOpPM  BaXHO Pa3IUYaTh
WH/IMBUAYAIbHBIE U KOJUIEKTHBHBIE (opMbl. K mepBBIM OTHOCATCS BHIOOP W BBITIOJHEHUE
WHAVBUAYAIbHBIX TBOPYECKHMX 3aJaHHil, oOOIIeHHe 10 CIHOpPHBIM BOMpOCaM C
npernojaBaTeseM Ha KoHCyidbTrauusx. CoBpemeHHas ¢opma oOy4yeHHs MOOLIPSET
KOJIJIEKTUBHBIE (POpPMBI TBOpUEeCKON paboThl. FIMEHHO uepe3 HUX B peXHUMeE JEJIOBON HIPbI
dbopMHpyIOTCS KauecTBa YIpaBICHIIA: YMEHHE HalTH CBOIO «Opelib» B paboTe ceMuHapa,
CBOM pecypc IUIsl € 3alOJIHCHUs, IPUBIICYh BHUMAHUE K ceOe NenoBoil (yaeOHOM) XBAaTKOH,
MOJIETUTHCSI CBOUM PECYPCOM C IPYTMMH, YBUAETH CBOIO POJb B BBIIIOJHEHUU COBMECTHOM
3ajjaue, y4acTBOBATh B paclpeielieHuu 3aJaH|il BHYTPH TPYIIIbI, TUCHUIUIMHY BBITOIHEHUS
cBoell Joau B oOmiel paboTe, OLIEHUTh KOHEUYHbIN KOJUIEKTUBHBIM MPOIYKT, a eciu Oyner
HE00X0IMMO, TO U 3aIUTHUTh ero. K Takum opmam OTHOCATCSI COTBOPUYECTBO B pa3paboOTKe
TeMBbl pedepaTa, NMPe3eHTALUH, 3aIIUTa UX coAepkaHus U (popmel. Mitorom paboTsl uepes
aKTHBHBIE (POpPMBI 00yueHus OyneT 3auéT.

DNEMEHTOM KaK aKTMBHOM, TaK M MAaCCUBHOM pabOThI 10 OCBOEHUIO TEMBI SIBISETCS
camocrostenpHas pabora. OHa sBisgeTcs HEOOXOAMMOM Ha BCell CTaaMsIX M IpU BCeX
dhopmax u3ydeHus npeameTa. BakHO MOMHUTE: 06€3 CaMOCTOSITEIbHONW pabOThl HEBO3MOYKHO
Cephe3HOE OCBOEHHE JH00oro Kypca. Hamgo OBITH TOTOBBIM K TOMY, YTO IO BpPEMEHH,
3aTpayeHHOM Ha JUCLHMIUIMHY, OHa OyJIeT HpeBaJIMpOBaTh HAJ WHBIMH BHJAMH DPaOOTHI.
OcBoenno yueOHOro mMarepuana OOJbIIYI0 MOMOIIb OKaKeT JTMYHBIA TBOPUECKUH MOAXO],
CBSI3aHHBII C JIONOJIHUTENBHBIM IPOCMOTPOM MaTepuaiga IO OTAEIbHBIM TeMaM B
oubnunorekax u cucreMe «MHTepHer». BaxkHo nmpoaymaTs cOOCTBEHHBIN CTWIIb (DUKCALUU
BBISIBJIEGHHOI'O MaTepHaia, yMEHUE Ha ero 0ase MpeasokKHUTh MPErnojaBaTeNl0 COOCTBEHHBIN
BapMaHT TBOpUYeCKoW paloThl. B mpouecce ocBoeHMs Kypca BaKHOH CTOPOHOH SBisieTCS
pabora Ha caMoil JeKIMH. B 3aBUCUMOCTH OT YPOBHS HHIUBUAYaJIbHOW HOJATOTOBKU
PEKOMEHIYETCSI  COKPALLEHHOE WJIM IIOJHOE€ KOHCHEKTUPOBAaHUE JIEKIUU  IIyTEM
UCIIOJIb30BAaHUSl PYUKU-TETPAaN WIH HOYTOyKa. «byMaxkHbIl» BapHaHT KOHCIIEKTA JIOJIKEH
uMeTh paboyee 1oJie, Ha KOTOPOM BBIHOCSITCS OT/IE€JIbHBIE BONPOCHI, KOTOPbIE BOSHUKAIOT B
XOZi€ MTPOCITYIINBAHUS JIEKLIIUU WU pabOThI C €€ KOHCIEKTOM, Pa3HOro pojJa JOMOJIHEHUs 110
Kypcy. PexkomeHnayercst BbIpaOOTaThb CBOM CTWIb ONOPHOTO KOHCHEKTa M COKpAIIEHUS
KHMBOTO TeKcTa. B KOHEUHOM cueTe, 3TO OCBOOOJUT MArucTpa OT «IMLIHEW» WH(pOpMalUy,
JaCT BO3MOXKHOCTh 3KOHOMUTh CUJIbI 1 BHUMAHHUE.

ITo moAroToBke K MpakTUYECKUM 3aHATUAM HayaTh OCBOEHHE Kypca PEKOMEH[IYeTCs
C CaMOCTOATEJILHOTO HW3YyYEHHUs MaTepuasioB pabodell MporpaMMmbl, aJpecOBaHHBIX
MarucTpy, 3T0O MPUAACT JONOJIHUTEIBHYIO SICHOCTh B IIPOLIEAYPE OCBOEHUs Kypca. CHauana
HaJ0 O3HAKOMJICHHS C IUIAaHOM Pa0OThl Ha KOHKPETHOM CEMHHape. 3aTeM pEeKOMEHAYEeTCs
M3Yy4YEHUE TEMBI 10 MO3ULHUAM IUIaHA.

Opnoit u3 ¢GopM caMOCTOATENbHONM paboThl sBIsiETCS HamucaHue pedeparos.
IIpumepHBblii nepedeHb pedepaToB NPUBOAUTCS Bbllle. PekoMeHIALMM IO HaNMCAHUIO
pedepaToB: Ha OCHOBE O3HAKOMJICHHS C MPOrpaMMOIl Kypca, B COOTBETCTBUU C >KEJIaHUEM
nyOJMYHOTO BBICTYIUIEHUS Ha CEMHUHApe WM 3alluThl MaTepuaiga Ha KOHCYJIbTAalUU
OCYIIECTBISICTCS BBIOOp TeMbl. JKenarenbHbIl MOpANOK paboThl Hax HEH: H3ydeHue
y4eOHHKa IO TeMme, B Tpeaeiax KOTOPOHM BBIMONHSACTCS pedepar, MpOCTyIINBaHHE
COOTBETCTBYIOIIEH JIEKIMU, MOAOOp JHUTEpaTypbl, yKa3aHHOH B JaHHOW Mporpamme,
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NIPUBJICUEHHE JONOJHUTEIBHOW JUTEpAaTypbl MM HUCTOYHHMKOB. [IpH cocTaBiieHMM IUIaHa
pedepara BaXXKHO y4ecTh TaKUE CHOKEThI, Kak BBemenue. OCHOBHas 4acTh. 3aKIIFOUCHUE
(oTambl  pa3BUTHSA ~ HampaBleHMH ©W  (QOpM  CBs3€H, pEKOMEHIANWu 10  HX
COBEPIICHCTBOBAHMIO). M3ydeHHe WX B COOTBETCTBHHM C PEKOMEHIYEMBIMH BOIPOCAMH,
pacrojoKeHue BBIMUCOK MO IJIaHy, CMBICIIOBOE COEIMHEHHE UX, (OPMUPOBAHUE TEKCTa B
COOTBETCTBHH ¢ 00beMoM B mipenenax 10 — 15 mucroB popmara A4 (1,5 unrtepBana, mpudt
Times New Roman. Pa3mep mpudra 14, napameTpsl CTpaHUIbL: JIEBOE, BEpXHee, HUKHEE
monst — 25 MM, sieBoe moiie — 10 MM, OTCTymbsl B Hadaie ad3ama 1,25 cm; Tabiumpl win
PHUCYHKH — BHYTPH TEKCTa, CIIUCOK MCIIOJIb30BAaHHOM JIUTEPATYPhI — IIOCIIE TEKCTA).

CocraBiieHne Npe3eHTallUd [0 OTAEIbHBIM TeMaM Kypcam (Ha BBIOOD)
Pexomenmanmu 1o paspaborke mpeseHTanuii mo kKypcy CoctaBieHue (pa3paboTka)
MpPe3eHTAINI 0 KYypCy paccMaTpUBaeTCs Kak OJHa U3 (OPM TBOPUYECKOM CaMOCTOSTENBHOM
pabotbl. OHa MOXXET 3aMEHHUTh pa3pabOTKy M HamucaHue pedepara. Tema mpeseHTaLUU
BBIOMPAETCSI CaMOCTOSITENIbHO, HMCXOJS W3 TEMAaTUKU Kypca, IUlaHa JIEKUWH, JHUYHBIX
npucTpacTuii aBTopa. O0s3aTeIbHO OHA JIOJIKHA OBITH yTBEpKIeHa npenoaaBateneM. C HUM
TpeOyercsi 0OCyAHThH CIIeHapuid, TMOAOOp MCTOYHUKOB WM HCCIIEAOBaHWHA. B mpeseHTarmm
HEO0OXOUMO BBIAEPKATh TpU OJIOKA: BBOJHBIM (TUTYJBHBIA claiil ¢ yKa3aHUEM TEMBI,
Kypca), OCHOBHOM (KaX/bIil craiii JEMOHCTPUPYET OJMH IENbHBIN CIOKET, HE MeperpyxeH
TEKCTOM, AaKIEHT Ha CMBICJIOBYI0 CXEMaTH3allMIo, MpPOCTble HEOOBEMHbIE TaOIULIBL,
XYA0KECTBEHHbIC WJLUTIOCTPAIUU, MSTKHHA CBETJIBIH (DOH), 3aKITIOUMTENbHBIN (yKa3aHHEM
MOJTHBIX ~ BBIXOJHBIX OMONMorpaduyeckux JaHHBIX IO claiaM OCHOBHOW YacTH,
ucnioauTenent). Ilpesenrtanus neMoHCTpHupyeTcss (C TOCHEAYIOMIeH 3amuToi) Ju00 Ha
ceMHHape, MO0 Ha KOHCYJIbTALUH.

[MonroroBka k Tecram. Bpemsi pemieHust Tecta MOKET OBITh YKa3aHO 3apaHee WU
MIPEJUIOKEHBI 0€3 CIIeUATFHOTO N3BEUICHUS. Y UUTHIBAS TOT (PaKT, YTO JJISl PEIICHUS TECTOB
JaeTcs OrpaHUYEHHOE BpeMs, PEKOMEHyeTCs MPOCMOTPETh BCE 3aJaHMsl U peliaTh UX IO
CTETIEHH TOTOBHOCTH. [lOJTy4YMB MpOBEPEHHBIH TECT, CAaMOCTOSTENHLHO MpOAHAIU3UPYHTE
UTOTH TPOBEPKUM OTBETOB. B ciywyae HescHOocTH, OOpaTUTEeCh 3a KOHCYJIbTAllMeH K
MPEeroIaBaTelio.

11. Ilepeuens HHGOPMAIIMOHHBIX TEXHOJIOTHA, HCTIOJIb3yeMBIX NPH OCYIIECTBICHUH
00pa30BaTeIbLHOIO NMpolecca Mo TUCHUILINHE (MOAYJII0), BKJIKYAasi epevyeHb
NMPOrpaMMHOro odecriedeHus 1 HHPOPMALNHMOHHBIX CIIPABOYHBIX CHCTEM (NP

He00X0IMMOCTH)

CoBpeMEHHOE OCBOCHHE Kypca IPAKTHYESCKH HEBO3MOXXHO 0€3 MPHBIICYCHHS
KOMITBFOTEPHON TEXHUKU M TEXHOJIOTHU. DTO CBSA3aHO KaK C MPEUMYIIECTBOM BBISIBICHHS U
cOopa HY)XHOW HMH(pOpMAIUM, TaK U C e 00padOTKOW W BBEICHHEM B 00pa30BaTEIIbHBIN
npouecc. Cam mporecc coopa U 00pabOTKU SIBISETCS SJIEMEHTOM IMOATOTOBKH yUEOHBIX
3ajaHuil. Bce 3TO MOHUMAaET Ha HOBYIO BBICOTY BBIMIOJIHEHUE YUEOHBIX 3aJaHHiA, OTYETa IO
HUM Ha y4eOHBIX 3aHATUSX B (hopMe JIEKIUH, CEMUHAPOB, IPAKTHUYECKUX (JIAOOPATOPHBIX)
3aHATUAX, KOHCYJIbTAUAX. [IpUTOM IMporiecc KOHCYIbTANNH, CIAYH BBITIOJHECHHON pa0OTHI,
nojIyyeHrne Ha 0a3e ee MPOBEPKH HOBBIX PEKOMEHAANMI OJjaromaps 3JIEKTPOHHOH TOdTe,
BBIIMIOJIHCHUE WHIWBUAYAIBHBIX W TPYNIOBBIX 3aJaHUi TPU TOMOIIM KOMITBIOTEPA
MOBBIIAIOT ~ AKTyallbHOCTh  KOMIIBIOTEpHBIX  TexHosoruid. Iloatomy B cocTaBe
WH(POPMAIIMOHHBIX TEXHOJOTUH, HCIONB3YyeMBIX MPU OCYIIECTBICHUH 00pa3oBaTEILHOTO
nporiecca 1Mo AUCIHUILIMHE UCTIONB3YIOTCS:

l.mpuMeHEeHne CpeicTB MyJbTHUMEIUa B 00pa3oBaTeNbHOM IMpolecce (Hampumep,
MPE3EeHTALUU, BUJIEO);

2.MpUBJICUEHUE JOCTYMHBIX Y4YEOHBIX MATEPUAIIOB W Pa3HOOOPa3HOW TEKyIIei
nHGOPMAITUH TI0 Kypcy 4epe3 ceTh IHTepHeT [ist TI000ro y9acTHUKA y9eOHOTOo MpoIiecca;
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3.BOBMOXHOCTh ~ KOHCYJIBTUPOBaHUs  OOy4yarolUIMXCs C  TpernojaBaTesieM B
YCTAaHOBJICHHOE BpEeMsl M MEXJ1y MarucTpaMu B JIFOOO€ MPUEMIIEMOE BpEeMs U B JIH000M TOUKe
MPOCTPAHCTBA MOCPEACTBOM ceTu MHTepHeT;

4.TeKCTOBbIE PENAKTOpbI; rpapUuecKue pPeJaKkTOphl; IEKTPOHHbIE Tadiulbl; Beo-
Opay3epsl 1 T.11. (Hanpumep, Microsoft Windows, Microsoft Office).

12. MaTepuajibHO-TeXHUYecKas 6a3a, He0OXoAUMAs AJIsl OCYIIeCTBJIEHUS

o0pa3oBaTe/IbHOIO MpoLecca Mo AUCHUIUINHE (MOAYJII0).

Cnenmanbraast ayautopusi - xkomnbiotepHblii kiace (CPU Intel Pentium 4 3,2 GHz,
Memory 1GB DDR RAM, HDD 120GB, Screen Sumsung SynsMaster 710n 17, Graphics
Nvidia GeForce 6700 GHz, OS Windows XP Professional SP2), ocHameHnHbie
MYJIbTUMEANMHBIM JIEMOHCTPAIIMOHHBIM 000pYA0BaHNEM, MHTEPAKTHUBHAS JTOCKA, MOJKIFOUECHUE
Internet, HOyTOYK, TPOEKTOP.
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10.

11.

12.

Coneprxanue

[enu v 3a7a4 OCBOCHUS TUCITUTLTAHBI

[lepeueHs TIaHUPYEMBIX PE3yIBTATOB OOYUEHHUS 10 TUCIUTUINHE
(MOJyITI0), COOTHECEHHBIX C IUIAHUPYEMBIMU PE3yJIbTaTAMH OCBOCHHS
00pa30BaTeIbHON MPOTrPAMMBI

Mecto qucuuniaussl (Moayiist) B ctpykrype OITOIT

Copep:xaHue TUCIUILTUHBI (MOIYJIs), CTPYKTYPHUPOBAHHOE MO TeMaM
(pazznenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBa
aKaJeMHYeCKHUX YaCOB U BUIOB YUCOHBIX 3aHATHIMA

[lepedyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS [UII CAMOCTOSTETbHON
paboThl 0OYYAOIIUXCS IO AUCIUTUIHHE (MOJIYIIIO)

@®oH/T OLIEHOYHBIX CPEJICTB IS MTPOBEACHUS TIPOMEKYTOYHOM aTTeCTalluu
oOydaromuxcs 1Mo JUCHUTUTHHE (MOJIYIIIO)

OCOoOEHHOCTH peann3aliuil TUCIUILIHHEI TSI MHBAIUIOB U JTUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI

[TepeyeHr OCHOBHOM U JOTIOJHUTEIBHONW YUCOHON JTUTEPATYPHI,
HEOOXOIUMOMN ISl OCBOCHUS TUCIIUILIMHBI (MOTYJIS)

[lepeuens pecypcoB HHGOPMATMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"UnTepHet", HEOOXOIUMBIX ISl OCBOCHUSI TUCIIUTLTAHBI (MOTYJIS)
MeTtoauueckue yka3zaHus JUisl 00y4aronuxcsi 0 OCBOCHUIO TUCITUTLTNHBI
(Moyst)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCMIOIB3YEMBIX TPU
OCYIIECTBICHUH 00pa30BaTEIbHOIO MpoLecca Mo AUCUUILIMHE (MOAYIIIO),
BKJIIOUAsi IEPEeYEHb MPOTPaAaMMHOT0 obecriedeHus U WH(HOPMALIMOHHBIX
CIIPABOYHBIX CHCTEM (ITPU HEOOXOMMOCTH)

Onucanne MaTepUaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM ISt
OCYIIECTBIEHUS 00pa30BaTEIHHOIO Mpoliecca Mo AUCHUILTHHE (MOIYIIIO)

CTp.

11

11

14

15

16

17



1. Iean u 3aga4yu 0CBOEHHSI INCHUILIMHBI
eJab MMCHUIUVIMHBI: U3yYEHUE JOCTHKEHUN U 33]1a4 HEOPraHUYECKOW XUMHH.

33}13‘[1/1 JAUCIHHUITIJIMHBI

- 3HAKOMCTBO C HOBBIMH aKTYaJIbHBIMUA HpO6J’I€MaMI/I HeOpFaHI/I‘IGCKOI\/’I XHUMUU,

- pacCMOTpeHHE HOBBIX HAINPaBJICHUIH METO0B (PU3NKO-XUMHUYECKOTO aHAIN3a;

- OCBOCHHUC COBPEMCHHBIX IMOAXOJ0B K PCIICHHUIO aKTYAJIBHBIX 3a/1a4 COBpGMGHHOfI

HEOPraHWYECKOU XUMUHU

2. IlepeuyeHb IVIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS 10 JUCHUILIHHE (MOAYJII0),

COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pPa30BaTe/IbHON MPOIrpaMMbl

I'pynna Kareropus Kon
KOMITeTeH Ui KOMITeTEeHI Ui
YHuBepcanbHbIe CucremHoe u VYK-1: CriocobeH ocymecTBIsATh
KPUTHYECKOE KPUTUYECKUI aHATN3 IpOOIEeMHBIX
MBIILIJIEHHE CUTyallull HA OCHOBE CUCTEMHOIO

MO/IX0/1a, BEIPA0ATHIBATh CTPATETHIO
NEeNCTBUSA

B PE3YJIbTATC OCBOCHUA NUCIHUIIIIMHBI O6yanOHlHﬁCH JOJDKCH:

HaumenoBanue naaukaTopa
KOMIIETEHIIUH

YK-1.1
AHanuzupyeT npodIeMHYIO
CHUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIIAIOIINE U
CBSI3M MEKIY HUMU
YK-1.2
Omnpenensietr mpoOeIbl B
uHdopMaIuu, He0OX0IUMOMN
JUISL peUIeHUst IPOOIeMHOM
CUTYalluH, U IPOEKTUPYET
MIPOIIECCHI 110 UX YCTPAHEHUIO
YK-1.3
Kputnuecku orieHuBaeT
HA/IGKHOCTh HCTOYHHUKOB
uH(dopMaIuu, paboTaeT ¢
IIPOTUBOPEYUBOMN
uHbopMaIueil U3 pa3HbIX
ucrtounukoB YK-1.4
PazpabatreiBaet u
COJIepKaTEeIbHO
apryMEHTHUPYET CTPATETUI0
pelieHus npooiIeMHON
CUTYyallluu Ha OCHOBE
CUCTEMHOT'0 U
MEXTUCIUTUTHHAPHOTO
M0JIXOJIOB

3HATD:
-OCHOBHBIE HAIIPaBJICHUS B COBPEMEHHOMN
XMMHUYECKON HayKe U TEXHOJIOTHH;

-OCHOBHBIE HaIpaBJICHUS KOHCTPYUPOBaHUS
XMMHMYECKHX IIPOLIECCOB B YCIOBHUAX YCTOMYMBOTO
pa3BUTHS;

- CIOCOOBI BBEICHUS IJIEMEHTOB «3elIEHON XMMHUH» B
XUMHYCCKYIO TCXHOJIOTUIO,

yMeThb:

-JI0Ka3aTeIbHO  OOCYXJaTh TEOPETUYECKHUE W
HpaKTHYECKHUE TPOOIEMbI COBPEMEHHON XUMUHU;
-IIPUMCHATL IIOJIYUYCHHBIC 3HAHHUA W HABBIKU IIPH
BBIMTOJTHEHHH KYPCOBBIX U JUIUIOMHBIX Pa0bOT U B
Oynyieit mpodecCHoHATbHON ASSITETLHOCTH.

BJIA/IeTh:
-6a30Boit TEPMHUHOJIOTHEH, OTHOCSIIEHCS K
TEOPETHUYCCKOMY OIUCAHHIO OCHOBHBIX

MEPCIIEKTUBHBIX HANPABICHUI Pa3BUTHUSI XUMUHU
-METOI0JIOTHEHN COBPEMEHHBIX Hay4YHBIX
UCCIICIOBAaHUM, KPUTUYECKOM OLIEHKOM IIOJIyYEHHBIX
pe3yJIbTaTOB, TBOPUYECKUM aHAJIN30M
BO3HUKAIONINX HOBBIX MPOOJIEM B 00JIACTH XUMUH.

3. Mecto nucuununnsl (moayJsi) B ctpykrype OIIOII Kype «AKTyajibHbIe 3a1a4u
COBpPEMEHHOI HEOPTraHN4YeCKON U (PU3UYeCKOl XUMHUID)> SIBJISIETCS COCTABHOM YacThIO




npmbeccnonanbﬂoro MUKJIA TMCHUIIVIMH MAaruCTepCKUux nmporpamMmm

HuctunnuHa «CoBpeMeHHbIe Mpobiembl Heopranuueckoi xumun» (b1.B.06) otHocuTcs K
TUCIUIUIMHAM BapuaTuBHOM yactu Onoka bl «/lucummmuaer (momymm)» OIIOII BO mo
HanpasyieHuto noarotosku 04.04.01 «Xumus».

JlanHbIil Kypc 3akjaabIBaeT 3HAHMS JUISI HAyYHO-HMCCJIENOBATENIbCKOW MPAaKTUKH U
BBINIOJTHEHMSI  MAarucTEpCKUX  Jauccepranui. JIMCIMIUIMHA  HENOCPEICTBEHHO CBsi3aHA C
HEOpPraHMYECKOM XuMuen, pU3ndeckol XUMHEeH U aHAIUTUYECKOW XUMHEH.

4.Conepxkanue JUCUMILUIMHBI (MOAYJIsl), CTPYKTYPHUPOBAaHHOEe MO TeMaMm (pasaejam) ¢
YKa3aHHEM OTBeJeHHOI0 HA HUX KOJUYeCTBA aKaJeMHUYeCKHX YaCOB M BHI0B Y4eOHBIX
3aHSATHI

4.1 CTpyKTYypa TUCHUNIHHBI
OO61mas TpyA0eMKOCTh JUCHUIUTHHEI TI0 JaHHOHU opMe 00yUeHUsI COCTABISAET 3 3a4eTHBIX
equaUI] (108 akageMHUYeCKuX 9acoB)

TpynoeMKoCTh, 4acoB
dopma paboTsl 00ydaromuxcs/Buapsl yaeOHbIX 3aHATHI CemecTtp Beero
1 2
16 16
KoHTtakTHas ayauropHas paboTa 00yJarmuXcs ¢ MPenoaaBaTesieM:
Vexyuu (J1)
[ Ipaxmuueckue 3anamus (113) 16 16
Vlabopamopnwvie pabomot (JIP)
CamocrositenbHast pabota ( CPC) 92 92
Kypcosoii npoexT (KII), kypcoas padota (KP)
Jloxnan (1)
Dcer (D)
Pecdepar (P)
CaMOCTOSITEIbHOE U3YUYCHHUE Pa3JiesiOB 92 92
By uTOroBoro KOHTpoJIsi — 3IK3aMeH

3ayer ¥ 3a4eT ¢ ONCHKOW MO OYHOW M OYHO-3a09HOW (popMaMm OOyYCHHS HPOBOIWTCS B paMKax 3aHATHI
CCMHHApPCKOro Turiia, B y’-Ie6HOM I1J1IaHE€ 4YacChbl HEC BBIJACJIICHBI. LIaCI)I, BBIACJICHHBIC Ha MPOMEKYTOYHYIO aTTECTAllUIO B
rpade «KOHTPOJIb» YYEOHOrO TIIIaHA, BKJIIOYAIOT B ceOs: KOHTAKTHYIO ayIuTOpHyIO pabory (e€ obObem
ycraHaBiHMBaeTcsi npuka3zom «O HOpMaTuBax pacuera 00beMa roJJOBoi Harpy3KkH npogeccopcKo-npenoaaBaTeabCKoro
cocraga 1o nporpamma BO») U caMOCTOSITEIbHYIO paboTy.

4.2 ConepxxaHnue pa3iesioB AUCHUNTHHbBI



Ne
pasznerna

HaunmenoBanue

pasaciia

Coneprxkanue pasjiena

dopma
TEKyIIEro
KOHTPOJIA

Brenenue. OcHOBHBIE
3a71a4¥ HEOPTaHUYECKON
XUMUU.

Beenenne. OcHoBHas  mpoOiema
XUMHH U CIOCOOBI €€ pelIeHu .
KoHuenryanbHble CCTEMBI XUMUMU.
CranoBieHue u pa3BUTHE
CTpyKTypHOU XumHUH. CBSI3b CBOMCTB
BEILIECTB C UX  XHMHYECKHM
CTPOCHHUEM, CTPYKTYpO# u
PEaKIMOHHON CITOCOOHOCTBIO.
3HaueHHE CTPYKTYPHOM XUMHH IS

I[MOJIYUCHH BCIICCTB U1 MATCPUATIOB.

YO, TK, P

CoBpeMeHHbIE
TEOPETUUYECKHUE BOIIPOCHI
HEOPraHWYECKOU XUMUU

CoBpeMEHHBIE TEOPETUUYECKUE BOIIPOCHI
HEOpPraHU4YeCKou XumMuu. PaKTopsl,
ONPEACIISIIOIINE CTPYKTYPY
HEOPraHUYECKUX COCIUHEHUN.
HectexnomeTpust U peakimoHHast
crocoOHOCTh. Pa3paboTka CTPyKTYypHBIX
MOJIETIE HEOPTaHUYECKUX COCTMHEHUM.
HoBble TOAX0ABI K OTTHCAHUIO
KPUCTAJUIMYECKUX CTPYKTYP.
[1poGieMbl KOOPIUHAIMOHHON XUMUHU.
O6mme Borpocsr xumun
MeTauioxenaroB. COBpeMEHHbIE
MpoOJIEMbl KHHETUKH ¥ MAaKPOKUHETUKH
XUMHUUYECKUX IpoueccoB. [Ipumenenne
KOMIBIOTEPHBIX TEXHOJOTHI U
MOJICTIMPOBAHKSI BHEOPTaHUYECKOMN
XAMHAH.

YO, TK, P

Xumust QyHKIIMOHATBHBIX
HEOPraHUYEeCKHUX BEILECTB
U MaTepUajioB

Baxmwueiimme npodaemMbl HAyKH O
Mmatepuanax. Kimaccupukarms
(YHKIIMOHATIBHBIX MaTEPHAJIOB 110
COCTaBY, CTPYKTypE, CBOHCTBaM U
obnactsam npumenenus. CHHTE3 U
UCCIIEIOBAaHKE BEIIECTB C HEOOBIYHBIMHU
CBOMCTBAMH U MEPCHEKTUBHBIX
(GYHKIIMOHAJIBHBIX MAaTEPHAIIOB Ha MX
OCHOBE.

YO, TK, P

XUMUs HAHOMATEPUaAJIOB

3aBUCHMOCTh XUMHYECKUX U
(U3NIECKUX CBOMCTB OT Pa3MepoB.
TepmonuHaMUUECKHE U KHHETHYECKUE
0COOEHHOCTH HaHOPa3MEPHBIX YaCTHII.
[IpumeHeHre HAaHOMATEPHAIOB B HAyKe

u TEXHUKE. ['ubpuaHbIC

YO, TK, P




OO01mue npeacTaBIeHus O

CYNPaMOJIEKyJIIPHOU XUMHUH.
OcHOBHBIE TIOHATHUS U TEPMUHBI
CynpaMoJIEKyJIIpHON XUMUH. THIIBI

pacro3HaBaHHUE.
KoMmImiekcel Ha OCHOBE MOJIEKYJIBI -
“X034MHa” € JIBYMEpPHOM IOJIOCTBIO
(Kpayn-  a¢wupsr.).
TPEXMEPHON IOJOCThIO  (KpUITAHIBI,
[MOJaHbI, chepansl,
kareHaHbl). KiatpaTHble coeIMHEHMS.

MEXMOJIEKYIAPHBIX

B3aUMOJICUCTBUIA.
CympamornekymsipHas MorekyapHoe
XAMHUSA

KoMmmmiekcsl ¢

KaBUTaH/bI,

YO, TK, P

4.3 Pa3nennl AucHUILIMHBI, H3y4YaeMmble B 1 cemecTpe

OYHASA ®OPMA OBYYEHUA

KonnyectBo yacos

Ne KonTakTHas padora o0y4yaomuxcs
pas- HaumenoBanue pasznenon AynuTtopHas
Acna Bcero paboTa CP
JI 113 JIP
1 BBenenune. OcHOBHEIE 3aa9H
HEOPTaHUYECKON 20 2 18
XUMHUHU.
’ CoBpeMEeHHbIE TEOPETUYECKHE BOIIPOCHI 20 ’ 18
HEOPraHWYECKOW XUMHUU
Xumust GyHKITMOHATBHBIX
3 HEOPraHUYECKUX BELIECTB 22 4 18
1 MaTepHaJIOB
4 | X¥MHS HAHOMATEPHUAIIOB 22 4 18
5 CynpamounekyJisspHas XuMus 24 4 20
Hroro: 108 16 92
4.4 CamocTtosiTesibHasi padoTa CTY/1€HTOB
HaumeHoBaHue TeMBI Bun camocrosrenpHon
JUCLMILIMHBI WK pa3zerna BHEAYIUTOPHOU OnenouyHoe Koxn-Bo Kon
paboTHI OOyJArOIITHXCS, CPENCTBO 4acoB KOMIIETEHIINHU
B 1.4. KCP
N3ydenue HayqHoit
BBenenne. cHOBHBbIE HTeDATYDbL 10 TEMe
3a/la4yu HEOPTraHUYECKOU patyp ’ VO, TK, P VK-1
MOATOTOBKA K 18
XUMUMU.
9K3aMEHy
CoBpeMeHHbIE Wzyuenue HayqHOM VO, TK, P 18 VK-1




JIUTEPATYPHI 110 TEME,
MOArOTOBKA K
JK3aMEHy

TEOPETUYECKHUE BOITPOCHI
HEOPraHUYECKOW XUMUU

N3ydenue HayqHoOM
Xumus QyHKIMOHATBHBIX
JUTEPATYPHI 110 TEME,

HEOPTraHWYECKUX BEIECTB VO, TK, P 18 VK-1

MOJITOTOBKA K
U MaTepUaJIOB
DK3aMEHY

N3y4yeHne HaydyHOU
JUTEPaTYpHl 110 TEME,
MOJrOTOBKA K
IK3aMEHY

XUMUs HAaHOMATEepUaJIOB YO, TK, P 18 VK-1

N3yuenune HayqHOU
CynpamouiekysipHas JIUTEPATYPHI 110 TEME,
XUMUS MOArOTOBKA K
HK3aMEHY

YO, TK, P 20 YK-1

Bcero uacos 92

4.5 JIabopaTopHbie padoThl — HE TIPETYCMOTPEHBI YI€OHBIM TUTAHOM

4.6 IlpakTHyeckue (ceMMHAPCKHUE) 3aAHATHS

Ne No Kom-Bo
HanmeHnoBaHue NpakTUYECKOTO 3aHITHUS
/| pasuena 4acoB

Bgenenue. OcHoBHas IpobsieMa XUMUU U CIIOCOOBI €€ peIICHHUS.
KoHnnenrtyanbHble cucTeMbl XUMUH. CTaHOBJIEHHE U pa3BUTHE

1. 1 CTPYKTYpHOU XuMuH. CBSI3b CBOMCTB BELIECTB C UX XUMUUECKUM
CTPOCHHEM, CTPYKTYPO M PEaKIIHOHHOH CIIOCOOHOCTHIO.
3HaueHUE CTPYKTYPHOM XUMUU JJIs OTYUYEHUs BEIIECTB U
MaTepHaJIOB.

CoBpeMeHHbIE TEOPETUYECKHE BOMPOCHl HEOPTaHUYECKOM
XUMHH. DaKTOPBI, ONPEACIAIOINE CTPYKTYPY HEOPraHMYECKUX
coenuHeHnil. HectexnomeTpus U peakiMOHHasi CIOCOOHOCTb.
Pa3paboTka CTpyKTYpHBIX MOJiesieil HEOpraHUYEeCKUX

2. ) coenrHeHn. HoBbIEe MOAXOABI K ONMCAHUIO KPUCTAIUINYECKHUX
cTpykTyp. IIpobaembl koopauHamoHHONW XuMuu. O61mue
Bormpocel xumun meramioxenatoB. CoBpeMeHHbIE IPOOIEMBI
KMHETUKH U MaKPOKMHETUKH XUMUYECKHUX ITPOLIECCOB.
IIpuMeHeHne KOMIIBIOTEPHBIX TEXHOJIOTUI U MOJIEIIMPOBaHUS
BHEOPraHUYECKON XUMHHU.

Baxneiiimue npobieMbl Hayku o MmMaTepuanax. Knaccudukamus
(YHKIMOHANBHBIX ~MaTE€pUaJOB IO  COCTaBY, CTPYKTYpe,
3. 3 cBoiicTBaM M oOnactsaM npuMmeHeHus. CHHTE3 U HCCIIEOBaHHE 2
BEIIECTB C HEOOBIYHBIMU CBOMCTBAMH M IEPCHEKTHBHBIX
(GYHKIIMOHAJIBHBIX MaTEpUAJIOB HA UX OCHOBE.

3aBUCUMOCTh XUMUYECKUX U (PU3UUECKUX CBOMCTB OT

4. 4 pasmepoB. TepmoagHaAMUYEeCKHE U KHHETUYECKHE 0COOEHHOCTH
HaHOpPa3MepHBIX yacTull. [[puMeHeHrne HaHOMaTepHUaIoB B
HayKe M TexHHUKe. ' mOpuaHble HaHOMaTepHaJbl.

5. 5 OO61ure npeacTaBIeHUs O CYIPAMOIEKYIIPHONH XUMHUU. 3
OCHOBHBIE TTOHTHS U TEPMHUHBI CYTPAMOJIEKYIISIPHOU XUMUHU.
TuIbl MEXMOJIEKYJISIPHBIX B3aUMOJICUCTBUM.

MonekyisipHoe  pacrio3HaBaHue. KoOMIUIEKCBI  Ha  OCHOBE




COEIUHEHMUS.

MOJIEKYJIBl - “X03siMHa” ¢ 1aByMepHoM mosocthio (Kpayh-
a¢upsel.). KoMIiekcbl ¢ TpeXMEpHOW TMOJIOCTHIO (KPUIITAHIBI,
nonauapl, chepaHapl, KaBUTAHIbI, KareHaHbl). KiarparHbie

Bcero:

16

OYHO-3AOYHAA ®OPMA OBYYEHUA
OO01mmast TpyA0EMKOCTh AUCIUILTNHBI 110 TaHHOK (hopMe 00yUeHHs COCTABIISIET 3 3a4eTHBIX

equaUI] (108 akageMHUYECKUX 9acoB)

TpynoemMKocTh, 4acoB
dopma paboTsl 00ydaromuxcs/Buapsl yaeOHbIX 3aHATHI Cemectp Beero
1 2
16 16
KoHTakTHas ayauTopHas paboTa 00yJaroIIMXcs ¢ MPEno aBaTesIeM:
Vexyuu (J1)
[ Ipaxmuueckue 3anamus (113) 17 17
VIlabopamopnwvie pabomut (JIP)
CamocrositenpHas pabota ( CPC) 91 91
Kypcooii npoekt (KII), kypcosas pabora (KP)
Jokman (1)
Dcerd (D)
Pedepar (P)
CaMOCTOSITEILbHOE U3YUYCHHUE Pa3JICIIOB 91 91
By ©”TOroBoro KOHTpOJISl — IK3aMeH
4.3 Pa3nesibl JUCUMILIMHBI, H3y4aemble B 1 cemecTpe
KoaunuecTBo yacoB
Ne KonrakTHas padoTa 00y4arommuxcs
pas- HaumenoBanue paznenon AynutopHast
Acna Bcero pabora CP
JI 113 JIP
1 Baenenue. OcHOBHBIC 3aa4K
HEOPTraHUYECKON 22 4 18
XUMHUHU.
) CoBpeMeHHBIE TEOPETUIECKHIE BOMTPOCHI 2 4 18
HEOPraHUYECKON XUMUHU
Xumust GyHKITMOHATLHBIX
3 HEOPraHUYECKUX BELIECTB 21 3 18
U MaTepHaJIOB
4 | XuMHs HAHOMATEepUaIoB 22 4 18
5 CynpamMonekyJisipHas XuMus 21 2 19
HTroro: 108 17 91




4.4 CamocTtosiTesibHasi padoTa CTYACHTOB

HaumeHnoBanue temsl Bun camocrositensHOM
JUCLMIUIMHBI WIIK pa3zena BHEAYyAUTOPHOMU OneHouHOE Kon-Bo Kon
paboThl 0OyJArOIIHXCH, CPEICTBO 9acoB | KOMIETCHIIUU
B T.4. KCP
N3yuenue Hay4yHOU
BBeneHnne. CHOBHBbIE TCDATYDDL 110 TeMe
3aJ1auyu HEOPTraHUYECKON patyp ’ YO, TK, P 18 YK-1
MOATOTOBKA K
XUMUHU.
9K3aMEHY
N3yuenue HaydyHOU
Cospemenibic JUTEPATYPHI 110 TEME
TEOPETUYECKHUE BOMTPOCHI patyp ’ YO, TK, P 18 YK-1
. MOATOTOBKA K
HEOPraHWYECKON XUMUU
HK3aMEHYy
N3ydenune HayqHOM
Xumusi GyHKIHOHATBHBIX sze ATVDLL 1}110 Tene
HEOPraHWYECKUX BEILECTB patTyp ’ YO, TK, P 18 VK-1
MOATOTOBKA K
1 MaTepHualioB
HK3aMEHY
N3yuenune HaydyHOU
JUTEPATYPHI 110 TEME
XuMUs HaHOMAaTepUaioB patyp ’ YO, TK, P 18 VK-1
MOATOTOBKA K
HK3aMEHy
N3yuenne HaydyHOU
CynpamouiekyJisipHas JUTEPATYPHI 110 TEME
yup yaip patyp ) VO, TK, P 19 VK-1
XUMUS MOATOTOBKA K
HK3aMEHy
Bcero yacos 91
4.5 JlaGopaTopHble padoThI — HE ITPEYyCMOTPEHBI YUEOHBIM TUIAHOM
4.6 IlpakTHyeckne (CeMUHAPCKUE) 3aHATHS
No No Kon-Bo
HanMeHOBaHME MPaKTHYECKOTO 3aHATHS
n/n | pasgena 9acoB
Beenenue. OcHOBHAs TpobieMa XUMUU U CIIOCOOBI €€ PEIICHUS.
Konuenrtyanbabie cucteMbl XUMuu. CTaHOBJICHHE U Pa3BUTHE
1 1 CTPYKTYpHOU XUMUHU. CBSsI3b CBOMCTB BELIECTB C UX XUMUUYECKUM 4
CTPOEHUEM, CTPYKTYPOI M pEaKIIMOHHON CIIOCOOHOCTHIO.
3HaUYEeHUE CTPYKTYPHOM XUMUU JJIs TOTYUYEHHUs BEILIECTB U
MaTEpPHAIIOB.
CoBpeMeHHbIE TEOPETUYECKHE BOMPOCHl HEOPTAHUUECKOM
xuMuU. aKTOPHI, OMPEEIAIONINE CTPYKTYPY HEOPTAaHUIECKUX
coenuHeHN. HectexuomMeTpus U peakIiMoHHasE CIOCOOHOCTb.
Pa3paboTka cTpyKTYypHBIX MOJIEICH HEOPTaHHIECKUX
o) ) coenrHeHnil. HoBble MOAXO0AbI K ONMKUCAHUIO KPUCTAIUTMYECKHUX 4
cTpykTyp. [Ipobaemsr koopauHaOHHON XUMUHU. O01IIHEe
Bompocer xumun metamioxenatoB. CoBpeMeHHbBIE TPOOIEMBI
KHHETHKH U MAaKPOKMHETHKH XUMHUYECKUX TIPOIIECCOB.
[IpumMeHeHne KOMITbIOTEPHBIX TEXHOJIOTUN U MOJIETUPOBAHUS
BHEOPTaHUYECKON XUMUH.
3. 3 Baxwneiimme npobiembl Hayku o MaTepuanax. Kiaccugukarms 3
GYHKIIMOHANBHBIX ~ MaTepHalioB 1O  COCTaBy, CTPYKTYype,
cBoiictBaM u obsactsiM npuMeHeHus. CHHTE3 M HccieloBaHUE
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BC€IICCTB C HEOOBIYHBIMH CBOMCTBAMHM U NEPCICKTUBHBIX
q)YHKI_[I/IOHaJ'IBHBIX MaTCpHraJioB Ha UX OCHOBC.

3aBUCHMOCTh XUMHUYECKUX M (PU3MUECKUX CBOWCTB OT

4. 4 pa3MepoB. TepMoaMHAMUYECKUE 1 KHHETHYECKHUE OCOOEHHOCTH
HaHOpa3MepHbIX yacTull. [I[pumeHeHre HaHOMaTepuaioB B
HayKe W TeXHuKe. [ mOpuaHple HaHOMaTepUabl.

OO61ure npeacTaBlIeHUs O CYIPAMOJICKYIIPHON XUMHUU.
OcHOBHBIE IOHATHUS U TEPMUHBI CYIPAMOJIEKYJISIPHON XUMUH.
TuIbl MEXMOJIEKYJISIPHBIX B3aUMOJICCTBUIA.

5 5 MouekyisipHoe  pacnio3HaBaHue. KoMIuleKCbBl Ha  OCHOBE
MOJICKYJIBI - “X03aMHa” ¢ JByMepHoW mosocteio (Kpays-
3¢upsel.). KoMIekcsl ¢ TpexMepHOW MOJOCTBIO (KPHUIITaH[IbI,
nonauzpl, cdepanabl, KaBUTaHIbI, KarTeHaHbl). KiarparHbie
COEJIMHEHMUSI.

Bcero: 17

4.5 JlaGopaTopHble padoThl — HE MIPETyCMOTPEHBI YUEOHBIM TUIAHOM

5. IlepeyeHb Y4eOHO-METOAUYECKOr0 oO0eclmeYeHHUsI IJIsi CAMOCTOSITEIbHOM
paboThI 00y4arOIUXCs M0 AUCHUILIHHE (MOAYJIIO0).
Jlis  opraHuzallid  CaMOCTOSITENIbHOM paOoThl 00ydYaroIIUXcsi B COCTaBe Y4yeOHO-
METOAMYECKOT0 KOMIUIEKCa TUCHUIIUHBI UMEIOTCS HA0Ophl MHIWBUIYAIbHBIX 33aJlaHUN U
TECTaM MO OTIENbHBIM TEMaM JUCIHILTUHBL. YYeT pe3yIbTaTOB CaMOCTOSTEIbHONU paOOThI
BEJETCS B paMKaX PEUTHHTOBOM CHUCTEMbl JUCHMIUIMHBL. Ha camocTodrenbHyro
MOATOTOBKY  AUCHUIUIMHBI ~ «COBpeMeHHbIE TPOOIEeMbl  HEOPTaHHMYECKOH  XHUMHUN»
npeaycMoTpeHo 91 dac. B kauecTBe MpOMEKYTOUHON OILIEHKH YCIIEBA€MOCTHU CTYJICHTOB
HCIIOJIB3YIOTCSA YCTHBIE OMPOCHI BO BPEMS MPOBEACHUS MPAKTUYECKUX 3aHATUN. C Lenblo
YCIICIIHOTO YCBOCHHSI MaTepHasia JUCUUIUIMHBI CTYJCHTaM MPEAaracTcs BBIIIOJIHEHUE
WHANBUAYAIbHBIX 3adaHuil. {711 KOHTpOJS YCBOCHHsI JAaHHOW IUCIUIUIMHBI Y4eOHBIM
IJJAHOM MPEIyCMOTpEHA chava 3k3aMeHa. Ha sk3ameHe cTyaeHTaM MpeajiaraeTcs peumuTh
3aJjadyy W OTBETUTh Ha JIBa TEOPETHYECKHX BOMpoca MO MaTepuanaMm Yy4eOHOI
mucturuinHbl.  CTyAEHT CYMTaeTcsl JOMYIICHHBIM K CcAade »HK3aMeHa MpU YCIOBUHU
BBITIOJTHEHHSI MM TUIaHA y4YeOHBIX 3aHSATHUN U BBHIMOJIHEHHHM BCEX 3aJaHUNl U TECTOB B
TEYEHUE CEMECTPA, B COOTBETCTBUH C PEUTHHIOBOM cucTteMoi. IIpu npoBeneHnn 3x3ameHa
OTBET CUUTAETCS YIOBIETBOPUTENbHBIM B ciydae 50-60 % mnpaBUIbHBIX OTBETOB Ha
TEOPETHUECKHE BOMPOCHI U pelieHnH 3a1adi. OTBET CUYUTAETCS HE YIOBJIECTBOPUTEIHHBIM,
€CIM MaTepual YCBOEH CTyJeHTOM MeHee, yeM Ha 50% wu 3agaua He pemeHa. Jlus
moJTydeHust Ooyiee TIIyOOKMX M yCTOWYMBBIX 3HAHWUW CTYACHTaM PEKOMEHIYETCS M3ydaTh
JIOTIOJTHUTENBHYIO JIUTEPATYPY, CIIUCOK KOTOPO MpHBeneH B M.8 pabodeil mporpaMMebl 1Mo
JYCLMIUIMHE, a TAKXKE [JI PACIIUPECHHS 3HAHUW MO JUCUUIUIMHE W IS BBINOJHEHUS
pedepata peKOMEHIyeTCs HCIONIb30BaTh VHTEpHET-pecypchl: MOMCKOBBIE CAMThI, 0a3bl
JTAHHBIX XUMUYECKUX COCIMHEHUM, SJIEKTPOHHBIE OMOIMoTeKH (11.8).

6.D0oH OLIEHOYHBIX CPEACTB IS MPOBEAeHHs ATTECTANMHN 00y4aIOUIUXCS 110
AUCUHUILIMHE (MOIYJIIO)
[IpeaycMoTpeHsl  creAyromue BUABI KOHTPOJIS KadecTBa OCBOCHUS KOHKPETHOU
JUCIUATUINHBI:
- TEKyLIIMIA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXKYTOYHAS aTTECTANA 00YJArOIIUXCS IO AUCIUILIIMHE
®OoH/ OLIEHOYHBIX CPEACTB [JIsi TPOBEACHHUS TMPOMEKYTOYHOU aTTeCTaIluu
oOydaromuxcs MO AUCHUIUIMHE O(opMIeH B NPUIOKEHUH K paboueil mporpamme
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JAUCITUIIIINHEI.

TunoBble KOHTPOJIbHBIE 32]aHUSA UJIH MHbIE MATEPUAJIbI, HEOOXOAMMbIE /1JIsl OLleHKHU
3HAHWI, YMeHHH, HABHLIKOB M (MJIM) ONbITA JeSITEJLHOCTH B NpoLecce TeKYyIlero
KOHTPOJIfA

Tembl pedeparTos:
1. AKTyanbHbIE 3aJ]a4l SKOJOTMH U POJb XUMHH B PEUICHUU IKOJTOTHYECKUX
3a/1a4y COBPEMEHHOCTH.
2. AKTyanbHbIE 3a7aud COBPEMEHHOW DHEPreTUKU U POJb XHUMHUU B

pELICHNH SHEPreTUUECKUX 3a7a4 COBPEMEHHOCTH.

3. [TponoBoNIbCTBEHHBIE TPOOIEMBI COBPEMEHHOCTH U POJIb XUMUU B PELICHUH
COBPEMEHHBIX MTPOIOBOJIBCTBEHHBIX MPOOIIEM.
4. MycopHbie ocTpoBa B MUPOBOM OKe€aHe, MPUUMHBI UX BO3SHUKHOBEHHS U
BO3MOJXKHBIE CTIOCOOBI MX YHHUYTOKEHUSI.
5. JKupas mpupona kak "0e30Tx0/1HOe MPon3BoACTBO". Posib xumun B

YMEHBIICHUHU BIIMAHUA HpOHSBOI{CTBGHHOﬁ ACATCIIPHOCTHU YCJIOBEKA HA IIPpHUPOAY.

6. Baxxneitme sxonorunueckue nmpodieMsl Poccuu U poiib XUMHUK B UX
peueHuu.

7. [IpoGnemb! yTunu3anuu ObITOBBIX OTXOJI0B M POJIb XMMHUHU B UX PELICHUU.

8. HoBble myTu pa3BUTHS T€OTEXHOJIOTHH; OecliaxTHas A00bIYa ChIPbS,

OMOMETAITYyPTusl U POJIb XMMUHU B PA3BUTHH COBPEMEHHOMN r€0TEXHOJIOTHH.
9. [TapHukoBBIi 2P PEKT: ero MWICH U MUHYCHl. XUMUS TAPHUKOBOTO 3 (deKTa.
10.  SlnepHble peakuuu v MPOOIEMBI SAEPHON SHEPTETUKH.

11.  Boxmopoa — TOrmBO Oy ymIero.

12.  MennenHoaecTByome y100peHNs U IEPCIIEKTUBBI UX ITPOU3BOJICTBA U
PUMEHEHUSI.

13. Xumudeckre U GU3NIeCKUe CBONCTBA BEIIECTB B CBEPXKPUTHUECKOM
COCTOSIHUH.

14.  OueHka KpUTUYECKUX [TaPAMETPOB IPOCTHIX U CIOMKHBIX BEIIECTB.

15.  MoHHas XKUAKOCTh — PaCTBOPUTEIL U PACTBOPEHHOE BEILIECTBO B OJHOM JIMIIE.

16.  JludnexkTpuyeckue CBOWCTBA PACTBOPOB U PaCTBOPUTENEH: 3aBUCUMOCTb 3THUX

CBOWCTB OT TeMIEepaTypbl M KOHIIEHTpAlLlUHU (COCTaBa) pacTBOPA.

17. [Tonspusanusa AUAJIEKTPUKOB BO BHEIIHEM Moje. Jlusnexkrpuyeckas
penakcanus U penakcalus BbICOKOYaCTOTHOM AJIEKTPOIPOBOJIHOCTH.

18. ['myOvHa TPOHMKHOBEHUSI MUKPOBOJIHOBOTO M3JIy4€HHS B BEILIECTBO U €€
3aBUCUMOCTB OT CBOMCTB BEIIIECTBA.

19. Mertannuieckuii BOJOPOJI: TOTy4YeHue, Gu3ndeckre 1 XMMUIECKHUe CBOMCTBA.
20.  YiupTpaxoJiIOAHbIE HAHOPEAKTOPHI U NEPCIEKTHUBBI UCIIOIb30BaHUS

KpI/IOTeXHOJ'IOl"I/Iﬁ B XMMHH.

21.  CoBpeMeHHas KpUOXUMHUS U NEPCIEKTHUBHI €€ Pa3BUTHS.

22. ba3bl 1aHHBIX ¥ WX POJIb B PA3BUTHU MEIUIIMHCKOW XUMUHU.



YcTHBI 0OTBET
Onenka 3HaHMHU npennojaraeT AupdepeHIUPOBaHHbBI MOAX0 K 00yJaromemycs,

y4eT €ro WHAMBUAYaJbHBIX CIIOCOOHOCTEH, CTENEeHh YCBOCHHMSI M CHCTEMAaTHU3alluu
OCHOBHBIX MOHSATUWA M KaTE€ropuil mo AucuuiuinHe. Kpome TOro, oueHMBaeTcs HE TOJIBKO
MIyOMHAa 3HAHWWA TIOCTaBJCHHBIX BOIIPOCOB, HO M YMEHHE WCIOIb30BaTh B OTBETE
npakThyeckuii Marepuan. OLEHUBAETCS KyJIbTypa pedH, BlIaJleHUE HAaBBIKAMU OPATOPCKOTO
HCKYCCTBA.

Kpumepuu oyenusanus: mocienoBaTeIbHOCTb, TOJHOTA, JIOTUYHOCTH H3IIOKEHUS,
aHaJlM3  pa3fIMYHBIX TOYEK 3pPEHHs, CaMOCTOSATENbHOE 00001IeHne Martepuana,
WCIIOJIb30BaHUE MPO(PECCHOHANBHBIX TEPMHUHOB, KYyJIbTypa pPEYd, HABBIKA OPAaTOPCKOTO
uckycctBa. M3noxenue Mmarepuaina 6e3 pakTHUECKUX OIIMOOK.

OneHka «omauuynO» CTaBUTCA B  ClIydae, KOIJa Marepuan  H3Jaraercs
HCUEpIIbIBAIOIE, IOCIEI0BAaTEIbHO, TIPAMOTHO U JIOTUYECKH CTPOMHO, MpPH 3STOM
PAcCKpBIBAIOTCA HE TOJBKO OCHOBHBIE MOHATHUS, HO M AHAIM3UPYIOTCA TOUYKU 3pEHHUS
pa3nu4HbIX aBTOpoB. OOydwarolmuiicss He 3aTpyIHSETCS C OTBETOM, COONIONAET KYJIbTYpY
peun.

OI_ICHKa «xopouio» CTaBUTCHA, CCIIA o6yqa101u1/117lc;1 TBCPAO 3HACT MATCpHUal,
I'paMOTHO M IIO0 CYHICCTBY H3JIaract €ro, 3HACT IMPAKTUYCCKYIO 6a3y, HO IIpH OTBCTC Ha
BOIIPOC JOIMMYCKACT HCCYIICCTBCHHBIC MTOTPCIITHOCTH.

OneHka «yoognemeopumenvbHoy CTABUTCS, €CIU OOYYaroOIIUICS OCBOMJ TOJBKO
OCHOBHOM Marepuaj, HO HE€ 3HAeT OTHEJIbHbIX JETalled, JOIMYyCKaeT HETOYHOCTH,
HE/I0CTaTOYHO MpaBUIbHBIE (POPMYIMPOBKH, HAPYIIAET MOCIEJOBATEIBHOCTD B U3JI0KEHUN
MaTepuaia, 3aTpyJHSETCsl C OTBETaMH, IOKa3bIBA€T OTCYTCTBHUE JOJDKHOM CBSI3U MEXKIY
aHaJIM30M, apryMEHTAaIlUeH U BBIBOJAMHU.

OreHKa «Hey0os1emeopumensHoy CTaBUTCS, €CJIM 00y4aloOlUiCs HE OTBEYaeT
Ha ITOCTaBJICHHBIC BOIIPOCHI.
TeKyuiu¥ KOHTPOJIb
Texkymuili KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAECTCS HENPEPBIBHO, HA IIPOTSKEHUHU BCETO

Kypca. [Ipexe Bcero, 3To YCTHBIN OMpOC MO XOAY J1a0OpaTOPHBIX 3aHATUMN, BBHITOIHSIEMBIH
JUTsl OTIEpaTUBHOM aKTHUBHU3AllMM BHUMAHHS CTYJEHTOB M OLIEHKH MX YPOBHSI BOCIPHUSTHA.
Pe3ynbpTaThl yCTHOrO OMpOca YYUTHIBAIOTCS TMPU BBIOOPE HWHIWBUIAYATBHBIX 3a1ad s
pereHusl.

Jtanbl (OPMHUPOBAHUSA ¥ OLIECHMBAHUS KOMIIETEHIM A

Ne KonTpoaupyembie pa3aesibl (TeMbl) HaumenoBanmue
Koa komnerenuuun
n/n AUCHHUIJIMHBI OLIEHOYHOT 0
(W ee 4yacTH)
cpeAcTBa
1 BBenenne. cHOBHBIE 3a/1a4uH
HEOPTraHUYECKOU K, TK, P
XUMUHU.
2 CoBpeMEHHBIE TEOPETUIECKHE BOIIPOCHI K. TK. P
HEOPraHWYECKON XUMUU >
3 Xumust pyHKIIMOHAIBHBIX K, TK,P
HEOPTaHWYECKUX BEIIECTB
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U MaTepuaoB
4 X¥MHsI HAHOMATEPUAJIOB K
5 CynpaMoJIeKyJIspHas XUMUs K

IIkana 1 KPpUTEPUHU OLIEHUBAHUS MUCbMEHHBIX M TBOPUYECKHX padoT

banbl Kpurtepun

['mybokoe W TIpoYHOE YCBOGHHE TMPOTrpaMMHOTO  Martepuana. IlomHble,
MOCJIeIOBAaTENbHbIE, TPAaMOTHBIE W  JIOTUYECKHM  H3JIaraéMble  OTBETHl  MpHU
5 BUJIOM3MECHECHNH 3a7aHusi. CBOOOJHO CIpaBJsETCS C TOCTABJICHHBIMU 3a/ladyaMu,
MOKeT  00OCHOBaTh  MPHHATHIE  PEIICHHUS,  JEMOHCTPUPYET  BIaJICHUE
Pa3HOCTOPOHHUMHM HABBIKAMHU W TPUEMaMH BBITIOJIHCHUSI PAKTHYECKUX padoT.
3HaHHE MPOTPAMMHOTO MaTepualia, TPAaMOTHOE W3JIIOKEHUE, 0€3 CYIIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOINPOC, MPABUILHOE MPUMEHEHUE TEOPETUUECKUX 3HAHUM,
BJIQJICHHE HEOOXOAMMBIMU HABBIKAMHU MPH BBIMOJIHCHUU MPAKTHYECKUX 3a7a4.
JleMOHCTpUpYET YCBOEGHHE OCHOBHOIO Marepualia, IpH OTBETE€ JOIYCKAIOTCS
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPABHIbHBIC (OPMYIUPOBKH, HAPYIICHUE

3 [IOCJIEIOBATEIbHOCTY B W3JI0KEHHUU IPOrPaMMHOIO Marepuaya, 3aTpyAHEHHUS B
BBIITOJIHCHUM IIPAKTUYECKUX 3aJaHUMN.
2.1 Cnaloe 3HaHHME MPOrpaMMHOrO Marepuanga, IMpPH OTBETe BO3HMUKAIOT OIINOKH,
3aTpPYAHEHUS IIPU BBHIIOJHEHUHU MPAKTHUECKUX paloT.
0 He Ob110 MONBITKY BHINOJHUT 3a/IaHHE.

7. OcobGeHHOCTH peanu3anv AUCHUIVIMHBbI 1JII UHBAJIUI0B M JIMII ¢ OrpaHM4YC¢HHBIMH
BO3MOKHOCTAMH 310POBbLA

[Ipn oOyueHum MLl C OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3[0POBBSl YUHUTBHIBAIOTCS HUX
MHIMBUAYalbHBIE IcUXodu3nueckue ocodeHHocTH. O0yueHre HHBAINIOB OCYIIECTBIISIETCS TaKXKe
B COOTBETCTBUU C MHIUBUAYaJIbHON MIPOrpaMMOil peabuauTaluy HHBATUAA (IPU HATUYUN).

Hna auy c napywenuem cnyxa BO3MOXKHO IpelOCTaBiIeHHE y4ueOHOM uH(popmanuu B
BH3yaJIbHOU (opMe (KpaTKWUi KOHCTEKT JICKIHI; TeKCThI 3aJaHWii, HAalleYaTaHHbIEC YBEITUYCHHBIM
mpUPTOM), Ha ayJAUTOPHBIX 3aHATHAX JIOMYCKAeTcs IPUCYTCTBUE ACCUCTEHTa, a TakKkKe
CYpAONEPEBOJUUKOB U TUGIOCYpJONEPEeBOIUMKOB.  TeKyluii  KOHTPOJb  YCIEBAEMOCTHU
OCYILECTBISICTCS B IMUCHbMEHHOM (opme: 0OyyaromMics NUCBMEHHO OTBEYAeT Ha BOIPOCHI,
MMCbMEHHO BBIMOJHAET MpakTHueckue 3anaHus. Jlokian (pedepar) Takke MOXKeET ObITh
IpeJCTaBIeH B MMCbMEHHON (Gopme, PU 3TOM TpeOOBaHMS K COJACPKAHUIO OCTAIOTCS TEMH XKe, a
TpeOOBaHUS K KauecTBY M3JI0XKEHHsI MaTepuana (IOHSITHOCTh, KAUECTBO PEUH, B3aUMOJEHUCTBUE C
ayquTopueil W T. [.) 3aMEHSIOTCS Ha COOTBETCTBYIOIIME TpeOOBaHHUs, IpPEIbsIBIIEMbIE K
MUCbMEHHBIM palboTaM (KayecTBO OQOPMIIEHHS TEKCTa M CIIMCKa JIMTEpaTypbl, IPaMOTHOCTb,
HaJIMYUE WJUIIOCTPALIMOHHBIX MaTepuayoB W T.A.). IIpomexyrouHas arrecrauus Ui JML C
HapyLIEHUSIMH CJIlyXa TMPOBOAUTCS B IMHUCbMEHHON (GopMe, MpH 3TOM HCIHOJB3YIOTCA O00IIne
KpuTepuu oueHuBaHusA. [Ipy HEOOXOOUMOCTH BpeMsi IOATOTOBKM K OTBETY MOXET ObITh
YBEIIMYEHO.

s auy ¢ Hapywienuem 3peHus NOMyCKaeTcs ayAuaibHOe NpeaocTaBieHre HH(OpMaIHH, a
TaK)Ke MCIOJIb30BAaHUE HA ayJIUTOPHBIX 3aHATHSIX 3BYKO3AIMCBHIBAIOIIUX YCTPOUCTB (IUKTO(OHOB
u T.0.). JlomyckaeTcsi NPUCYTCTBHE Ha 3aHATHSAX aCCHUCTEHTa (IIOMOIIHHUKA), OKa3bIBAIOILEro
oOydaroluMcsi HEOOXOJMMYI TEXHHYECKYI0 IOMOIIb. TeKyluil KOHTpOJb YCIEBAaEMOCTH
ocyuecTBisieTcs B ycTHOil ¢opme. Ilpu mpoBeneHMHM NPOMEXYTOYHOM aTTeCTALlMM Ui JIUI] C
HapylLIeHUEM 3pEHHUs] TECTUPOBAHUE MOXET OBbIThb 3aMEHEHO Ha YCTHOe coleceloBaHuEe IO
BOIIPOCAM.

Jna nuy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300POBbS, UMEIOWUX HAPYULEHUSI ONOPHO-

14



0guecamenbHo20 annapama, Ha ayJUTOPHBIX 3aHATUSAX, a TaKXkKe IMPU HPOBEIECHUM MPOLETyp
TEKYIIETO KOHTPOJA YCIIEBAEMOCTH U HpOMe}KYTOQHOﬁ arTeCTallui MOryT OBLITH MpEaAOCTaBJICHEI
HE00XO0/IMMbIE TEXHUUECKUE CPeICTBA (TIEPCOHANIBHBIA KOMMbBIOTEP, HOYTOYK WIJIM JPYTOM rajiker);
JIOTYCKAaeTCsl  MPUCYTCTBHE  aCCHUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOMIETO  OOYyYaIOIUMCS
HEOOXO/IMMYI0 TEXHHUYECKYIO IMOMOIIb (3aHATH pabodee MECTO, MEpe/IBUraThCs IO ayIUTOPHH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM ).

8. IlepevyeHb OCHOBHOM M JONOJTHHUTEILHOH YU4eOHOH JTUTEPATYPBI, HEOOXOAUMOI

AJIsA OCBOCHUSA JUCHUITIIMHBI

8.1 OcHoBHas uTeparypa:

1. Heoprannueckas xumus: [yue0. ams By3os o cnenuanbHoctd 011000 "Xumus'"]. T.1-
3: [M.E.Tamwm, FO.[0. TpetbsixoB]; moxa pex. FO.JI. TpetrsikoBa. - M. : Academia, 2004 - 233,[1]
C. ; 24 cM. - (Briciiee npodeccuonanbHoe oOpazoBanue. EctecTBeHHbIe HayKn). - bubmuorp.:
c.232

- ISBN 5-7695- 1446-9:274-89.

2. Capraes, [1.M. Heopranuueckast xumusi: yae0. mocodue ajsi CTyJIeHTOB By30B. M3. 2-
e, ucnp. u goi. - CII6.; M.; Kpacuonap : Jlans, 2013 - 382 c. - ISBN 978-5-8114-1455-0:695-
64.

3. [Terpona T.II. , Mudraxosa H.III. , Paxmarynnuna U.®., 3unkuuesa T.T.
JIOTIOJTHUTETBHBIE TTIaBbI HEOPTaHMYECKON XUMHUH : yueOHO-MeToanaeckoe nocooue / [Ton
pen. A.M. Kysnernoga; - Kazans : Uzpatenscteo KHUTY, 2015 - 209 c. : Tabn.; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428777

4. [Terpoa T.II. , Mudraxosa H.III. , Paxmarymnuna U.®., 3unkuuesa T.T.
JIOTIOJTHUTETBHBIE TJIaBbI HEOPTAaHWMYECKON XUMHUH : yueOHO-MeToanaeckoe nocooue / [Ton
pen. A.M. Kysnenoga; - Kazans : Uzpatenscteo KHUTY, 2015 - 209 c. : Tabn.;
[DnexTpoHHBIi pecypc]. - Pexxum moctyma: URL: http://biblioclub.ru/index.php?
page=book&id=428777; nata obpamenus 22.05.2018

5.
8.2 /lonostHMTEILHAS JIMTEPATYypAa:
1. Korron ®., Yunkuncon [Ix. CoBpemeHHass Heopranndeckasi xumus, 4.1-3. M.: Mup,
1969
2. AxmeroB H.C. O0mias u HeopraHu4eckass XuMus : [yde0. A1 XUM.-TEXHOJI.

CneunanbHoCcTeN BY30B]. - 5-€ u3., ucnop. - M. : Beiciias mkona, 2003 — 743 c. : un. ; 22 cm.
- bubwummorp.: c. 727

- ISBN 5-06-003363-5 : 265-00. (http://elib.dgu.ru/marcweb/Found.asp

3. Xbiou J>x. Heoprannueckasi XuMusi: CTpOEHUE BEIIECTBA U PEAKIIMOHHAS
crocodHocTs. M.: Xumus, 1987

4. HanoctpykrypHabie matepuansi / pen. P. Xanaunk, A. Xuin ; mep. A.A. HlycTukos. -
Mocksa

: PUIT "Texuocdepa", 2009 - 488 c. - - ISBN 978-5- 94836-221-2 ; To xe [DNeKTPOHHBIH

pecypc]. -URL: http://biblioclub.ru/index.php?page=book&id=115678

9. Ilepeyenn pecypcoB HHGOPMAINMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
(nasee - ceTb "UHTepHeT'), HEOOXOAUMBIX /IJI51 OCBOCHUS TUCIIUTIIUHbBI

1. ObC wu3narensctBa «JlaHb» [yueOHBbIE, Hay4HblE MW3/1aHUS, [EPBOUCTOYHHKH,
XYJIO’)KECTBEHHBIE TPOM3BENCHUS DPA3UYHBIX H3AATeIbCTB; >KypHamnsl|: caiit. — URL:
http://e.lanbook.com.

2. Hayunas »snexktpoHHas Oubnuoreka. MoHorpaduu, Wu3IaHHBIE B HM3JATEIHCTBE
Poccuiickoii Axanemun EcTecTBO3HaHUS [MOJHOTEKCTOBBIM pecypc CBOOOAHOTO AOCTymal:
caiir. — URL: https://www.monographies.ru/.
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3. Hayunas snekrponHas Oubnuoreka crareil u myOmukauuit «eLibrary.ru»: poccuiickuit
WH(POPMAIMOHHO-aHAIUTHYECKUI TOpTan B 00JacTH HAayKH, TEXHOJOTHUH, MEIUIIHHBI,
obpazoBanus [5600 xxypHanoB, B oTkpbiToM foctyme — 4800]: caiit. — URL: http://elibrary.ru.
4. KubGepJlennnka : HayyHas »JJIGKTpOHHas OuOiMoTeKa [HAay4yHblE KypHaJbl B
MOJTHOTEKCTOBOM (hopmaTe cBoOoaHOrO noctyna)] : caifit. — URL: http://cyberleninka.ru.

5. EpwnHoe okHO mocTyma Kk oOpa3oBaTelbHBIM pecypcam: (denepanbHas WHPOpMaIMOHHAS
cucreMa CBOOOJHOTO JOCTyNa K HHTErPAJbHOMY KaTajory oOpa30BaTeNbHBIX HHTEPHET-
pPECypcoB M K DIJIEKTPOHHOW OMOIMOTEKE Y4eOHO-METOIUYECKHX MAaTEepPHANIOB MJI BCEX
ypoBHEH o00pa3oBaHMs: JOUIKOJIbHOE, oOliee, cpeaHee NpodeccHoHaNbHOE, BHICIIEE,
nomnonHuTenbHoe: cailt. — URL: http://window.edu.ru.

6. Web of Sciense (WoS, ISI): MexxayHapoaHas aHaIUTHYeCKas 0aza JaHHBIX HAYYHOTO
[MUTUPOBAHUS  [KYypHAJIbHBIC CTaTbHU, MarepHalbl KoHQepeHuuii| (uHTEepdeiic —
PYCCKOSI3BIYHBIN, IMTyOJIMKAITMU — Ha aHTI. 513.): caiT. — URL: http://webofknowledge.com.

7. Bcepoccuiickuii HHCTUTYT HAyYHOW U TEXHUYECKON mHpopmaru Poccuiickoit akaieMun
Hayk (BUHUTU PAH). — URL: http://www.viniti.ru/

8. HMHCTUTYT mNepCcHneKTUBHBIX HAy4HBIX HcclienoBaHuM Poccuiickoi akageMuu HaykK. —
URL: http://chernoi.ru/

9.1 CocTaB nporpaMMHOIo odecrne4eHus
[Ipuxnanueie nporpamMmmMusble cpeactsa: Microsoft Office 2010 Pro, FireFox.

Crenmanu3upoBaHHble XMMHMYECKHE IIporpamMmbel W ap. g MPOBEpKH TEKCTOB Ha
OpUTMHAIBHOCTH MPOrpaMMa AHTHUILIaruaT

10. MeToguuyeckue yKa3zaHus 1Jisl 00y4aOIIMXCS M0 OCBOCHUIO TMCHUIJIMHBI (110
BH/aM Y4eOHBIX 3aHATHI)

CamocrosiTesbHas padora. CamocTosiTenbHas padoTa SBISICTCS] OJTHUM M3 BUJIOB yIeOHOM
JESATeNILHOCTA O0YYaIONINXCs, CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSTEILHOCTH, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH, TBOPYECKOTO MOX0/Ia K PEIICHUIO MPo0IeM y4eOHOTo U TPOo(eCCHOHATIBEHOTO
ypoBHs. BHeaymuTopHas caMOCTOsTEbHAsI paboTa BBITIOIHSACTCS 10 3aJaHUIO MPEToIaBaTelis, HO
0e3 ero HEemocpeJACTBEHHOro ydactus. [Ipu mpenbsBiIeHWH BUAOB 3aJaHUN HAa BHEAYJAUTOPHYIO
CaMOCTOSITETTFHYIO PaboTy pPEKOMEHIYETCS HCHONb30BaTh MU (EpPSHIMPOBAHHBIA TMOAXOM K
YPOBHIO  TOATOTOBJICHHOCTH  oOywaromerocs.  llepem  BBIOTHEHHWEM  BHEAYJIUTOPHOM
CaMOCTOATENbHON pPa0OThl TMpenojaBaTelib MPOBOJAUT KOHCYJIBTAIUIO C OMNpEASICHUEM IIENH
3aJIaHusl, €TO COJICPXKAHUS, CPOKOB BBITIOJIHCHHSI, OPUEHTHPOBOYHOTO 00beMa pabOThl, OCHOBHBIX
TpebOoBaHM K pe3yibTaTaMm pabdoThl, KPUTEPUEB OLICHKH, (POPM KOHTPOJISI U MIEPEUHS JINTEPATYypPHI.
ConepxaHue CaMOCTOSITCIIBHOW PabOThI: YTEHHE OCHOBHOM M PEKOMEHIYEMOH JOIOJTHUTEIbHON
JUTEPATYyphl, pEIICHUE CUTYaIMOHHBIX 3a/lay, YTO CIIOCOOCTBYET pa3BUTHIO TO3HABATEIHHOMN
AKTUBHOCTU, TBOPUYECKOTO MBIIIJICHUS CTYJACHTOB, MPUBUBAECT HABBIKM CAMOCTOSATEIBHOTO MOUCKA
uHpoOpMaIliK, a Takke (OPMHUPYET CIIOCOOHOCTh M TOTOBHOCTH K CaMOCOBEPIICHCTBOBAHUIO,
caMopealM3aliiii ¥ TBOpueckoi anmanrtanuu. CamocTosATenbHas paboTa C OCHOBHOHM U
JIOTIOJTHUTEIBHON JTUTEpaTypoil GOPMUPYET CITOCOOHOCTh aHATH3UPOBATH COIMAILHBIC TIPOOJIEMBI,
YMEHHE HCIOJIb30BaTh Ha MPAKTUKE B Pa3IMYHBIX BUIAX MPOPECCHOHAIBHOW W COIMAIBLHOMN
JICITCILHOCTH.

IIpakTHYecKue 3aHATHS M03BOJISIOT Pa3BUBATh y CTYJEHTOB TBOPUYECKOE TEOPETUUECKOE
MBILIJIEHHE, YMEHHE CaMOCTOATENIBHO W3ydaTh JIUTEpaTypy, aHAJIW3UPOBaTh NMPAKTHKY, U OHHU
UMEIOT HCKJIIOYUTEIBHO BaXXHOE 3HAUEHUE B PA3BUTUM CaMOCTOSITEILHOTO MBIIUIEHHA. B
npolecce BBIMOJHEHHUS MNPAKTHYECKUX padoT Uil CUCTEMAaTH3allMM OCHOBHBIX IOJOXKEHUH
PEKOMEHIyeTCsl COCTaBICHHE KOHCHEKTOB. HeoOxoauMo oOpaTuTh BHUMaHHE OOYdYaIOUIMXCS Ha
BBITIOJIHEHNE NIPEYCMOTPEHHBIX TPOrpaMMOM 3aJaHUIl B COOTBETCTBUU C TEMAaTUYECKUM IUIAHOM,

BBIJICTICHHEC HAWOOJee CIIOXKHBIX W MPOOJEMHBIX BOMPOCOB IO H3y4aeMOW TeMe, IMOJyYCHUE
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Pa3bsICHEHMH H PEKOMEHJAlM 110 JaHHBIM BOIIpOCaM OT IPEenojaBaTeseii, IPOBEICHUE
CaMOKOHTpOJII MYTEM OTBETOB Ha BOINPOCHI TEKYILIETr0 KOHTPOJIS 3HAHUW, PpEIICHUS
NpEaACTaBJICHHBIX B y‘-ICGHO-MeTOI[I/I‘-ICCKI/IX Marcepuaiax Ka(bezlpm 3a4a4, TCCTOB IIO OTACJIIBHBIM
BOIIPOCaM M3y4aeMOM TE€MBI.

3aver. 3aBeplIalOIIMM JTallOM H3Y4YEHUsS JUCLUUIUIMHBL SBISIETCA IIPOMEKYTOUHAS
aTTecTanys B BUJE YCTHOIO 3a4eTa. IIpyu 9TOM CTyIeHT NOJKEH NIOKa3aTh BCE TE€ 3HAHMSA, YMEHUS U
HaBBIKM, KOTOpPBIE OH TPHOOpEN B Mpolecce TeKylled paboThl MO HM3YYECHHUIO JUCHUILTHHBL.
JIUCLUIIMHA CUMTAETCS OCBOEHHOM CTYIEHTOM, €CIM OH B IIOJHOM 00beMe chOpMHpPOBAI
YCTaHOBJICHHBIE KOMIETEHIIMM U CIOCOOEH BBINOJIHATh YKa3aHHbIE B JIAHHOH Iporpamme
OCHOBHbIE BHJIbI NPodeccHoHaIbHON JiesTeabHOCTH. OCBOCHHE NUCLUIUIMHBI TOJHDKHO MO3BOJIHUTH
CTYJIEHTY OCYILECTBIISATh KaK aHAIMTHUYECKYIO, TaK U HAyYHO-UCCIIEIOBATEIbCKYIO ACATEIBHOCTD,
YTO MpeanoaraeT ryookoe 3HaHHE TEOPUH U MPAKTHKHU JTaHHOTO Kypca.

11. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJOTH, MCIOJIb3yeMbIX IIPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOIO Npoecca MO0 AUCHHUILINHE (MOIYJ/II0), BKJIKYAs NepeYeHb NPOrPaMMHOI0
o0ecrieyeHus1 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM (MIPH HEOOXOAMMOCTH)
[Tpu u3yyeHnn cTyAeHTaMU AUCUUIUTHHBI «COBpEeMEHHBIE MTPOOIEMbl HEOPTaHUIECKONW XHUMHUID»
HCTIOJIB3YIOTCS CIEAYIOIINE TEXHOJIOTUU:

- TEXHOJOTHH MpoOieMHOro oOydeHus (mpoOJeMHbIE JIEKIMHU, MPOBOAMMEIE B (opme
Juanora, pemeHue yueOHo-nmpodhecCHOHANBHBIX 33/1a4 Ha JICKIUSX ),

- UIHTEPaKTUBHBIC TEXHOJIOTUH (TIPOBEACHUE JICKIIUI JUAIOTOB, KOJIJIEKTUBHOE O0CYXKICHHE
Pa3IMYHBIX MTOJAXO0B K PEIICHUI0 TOW MM HHOU y4eOHO-TIPO(EeCCHOHAIBLHOM 3a/1a4n ),

- UHQOPMAIIMOHHO-KOMMYHHUKATUBHBIE 00pa30BaTENbHBIE TEXHOJIOTHUU (MOJEIMPOBAHHE
M3y4aeMbIX SIBJICHUM, MPE3CHTAlMs YUYCOHBIX MATEpHAJIOB (C MAKETOM MPUKIAJHBIX MPOTPaMM
Microsoft Office Point)) u aneMeHTbI TEXHOJIOTHI TPOEKTHOIO O0YUYECHHUS.

12. MaTrepuanbHO-TeXHU4YeCKas 0a3a, HeO0OX0AUMAS VISl OCYLIeCTBJICHHUS

o0pa3oBaTe/IbHOIO NMpouecca Mo AUCHUIINHE

VYyebHas aUCHMIUIMHA oO0ecledyeHa yuyeOHO-METOIUYECKOM MOKyMeHTalueil (KOMIOHEHT
y4eOHO- METOJMYECKOro KoMIulekca mo aucuuiiuHe). OOecnedeH aocTyn K QoHAaM y4yeOHbIX
nocoOuit, 6MOAMOTEYHBIM (OHAAM C MEPUOANYECKUMHU U3IAHUSAMH 110 COOTBETCTBYIOIIUM TEMaM.

VY4yeOHble 3aHATUA 10 MPEAMETY MPOBOJIATCA B CHELMATU3UPOBAHHON ayJUTOPHU
(untepaktuBHas nockat+lIK+Buneonpoekrop). B mpouecce ureHUs JEKIUM, HCHONb3YIOTCS
HarJsiHble TOCOOUSI, KOMIUIEKT CIaii10B, BUIEO-JIEKIIUH.

Nmeercs u ucnonszyercs YMK no qucuumnnnne «CoBpeMeHHbIE TPOOIeMBbI
HEOPraHMYECKOM XMMHUN) Ha AJIEKTPOHHOM U OyMa)KHOM HOCHUTEIIE.
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1. I_Ie.]'ll/l U 3a1a4Y4 OCBOCHUSA NTUCHHUIIJIUHBI

esanb ocBOeHMS JUCUMILIMHBI:
- popMUpOBaHUE y CTYJECHTOB NMPO(HECCUOHATBLHBIX KOMIIETEHIINI B 00JIaCTH TEOPETUUECKUX
U NIPAKTUYECKUX OCHOB IKCIIEPUMEHTAIIBHBIX METOJ0B UCCIIEI0BAHUS, UCTIOJIb3YEMBIX B
XUMHYECKHX JIA0OPATOPHSIX .

3agauM 0CBOCHUS TUCHHUILIMHBI:

- U3y4eHHUE BOIPOCOB HAYYHOH AEATEIHLHOCTH B 00IaCTH CO3/[aHUsI U COBEPIICHCTBO BaHMUS
TEXHOJIOTMM HEOPTaHUYECKUX BELIECTB U MATEPUAIIOB;

- opmupoBaHUe yMEHHS TIOMCKA, aHATM3a M 0000IIEHUS HAy9YHO- TEXHUYECKON WH(pOpMAIInH,
opopMIIEHHUS PE3yJIbTaTOB BBIMIOJIHEHHOW paboOThl C BBIOOPOM IyTEil COBEPILIEHCTBOBAHUS
CYILIECTBYIOIIUX M CO3/IaHHSI HOBBIX BBICOKOTEXHOJIOTMYHBIX M AJAaNTUBHBIX MPOU3BOJICTB IO
TEXHOJIOTMM HEOPTaHMYECKUX BEUIECTB U MAaTEPUAJIOB;

- ¢opMupoBaHHE HABBIKOB CaMOCTOSTEILHOW  pa3pa0OTKH  HOBBIX  IPOTPECCHUBHBIX
TEXHOJIOTMYECKUX PEIICHUN, CBS3aHHBIX C CO3/IaHHMEM U COBEPIICHCTBOBAHMEM TEXHOJOTUU
HEOPraHWYECKHUX BEIECTB U MATEPUATIOB.

2. IlepeyeHnb IUIaHHMpPYeMBIX Ppe3yJbTAaTOB O0y4YeHHUs] MO AUCHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTaTaMH OCBOEHHsI 00pa30BaTe/IbHOM
NpOrpaMmblI

[Iponiecc wW3y4eHHs MUCUUIUIMHBI HANpaBlieH Ha (OPMHUPOBAHHE JIIEMEHTOB CIICTYIOIIUX
komneTeHuil B cootBeTcTBUU ¢ ®I'OC 110 faHHOMY HAIPaBJICHUIO MOJTOTOBKH:

I'pynna komnereHumii Karteropusi komnereHuuii Koa u HaumenoBanue
KOMIeTEeHI[UH

[K(p)-1

CriocobeH miaHupoBaTh
paboTty u BeIOMpATH
aACKBATHBIC METOAbI

pEelIeHUs. Hay4HO-
HCCIIEIOBATEIILCKUX
3a71a4 B HEOPTraHUYECKOU

XUMHUHU HIIN CMECXKHBIX C

HEOPraHWYECKON XUMUEH

HayKax

[Ipodeccrnonanpubie [IpodeccronanbHbie HaBBIKU

B pesynbraTe 0OCBOCHUS NUCIMILIMHBI 00YYaIONIMIiCs JOIKEH:
HaumenoBanue nHaukaropa
KOMIIETCHIINH

[IK(p)-1.1 3HaTh:
- HOpMBI TEXHUKHU O€3011aCHOCTH U YMEHHE Pealn30BaTh
UX B JJa0DOPAaTOPHBIX U TEXHOJOTMUYECKUX YCIOBHUSAX.
Ymers:
- HCIIOJIB30BaTh U Pa3BUBATh TEOPETHUUECKUE
OCHOBBI TPAJAUIIMOHHBIX U HOBBIX PA3€IIOB XUMUU
IPU PELIeHNH NPo(eCcCHOHANBHBIX 3a/1a4.
Beibupaer skcnepuMeHTanbHble | Baaaers:
u pacueTHO-TEOPETUYECKHE | - COBPEMEHHBIMYM KOMIIBIOTEPHBIMU TEXHOJIOTUSIMU IIPU

CocrasJiisieT 0OLIMH TUIaH
HUCCIIENOBAHUS U NETAJIbHBIE
[UIAHBI OTAEIbHBIX CTAIUM

K (p)-1.3




METO/BI pelIeHHs MOCTaBIEHHON | TUIAHUPOBAHUU UCCIIEIOBAHUMN, MOIyYEHUH U 00paboTKe
3aJ]auu, WCXOMAS W3 UMEKOIIUXCS | Pe3yIbTaTOB HAYYHBIX SKCIIEPUMEHTOB, COOpE,
MaTepHabHBIX U BpeMeHHbix | 00paOOTKe, XpaHEHUH, MIPECTABICHUN U Iepeade
pecypcos Hay4YHOU WH(}OpMAIMU; TEOpUel U HaBBIKAMHU
IPAKTUYCCKON pabOThl B M30paHHOW 00JIACTH XUMUHU

3. Mecro mucuunauHbl (MoayJas) B crpykrype OITOIT

VYuebnas aucuuiuinHa «COBpPEMEHHBIE SKCIIEPUMEHTAIbHBIE METOJIbl B XHUMHYECKOMH
naboparopun» (b1.B.JIB.01.01), Bxogut B biiok (JucuuMIuiMHBl MO BBIOOPY) M OTHOCHTCS K
BapuatuBHoi uactu OIIOIl mo nampaBnenuto noxaroroBku 04.04.01 — «Heopranuueckas
xumusi». Jlucuummna nzydaercs Ha 1 Kypce.

4. Coaepxanue JUCHUMIUIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3aesiam) ¢
YKa3aHUEM OTBEJEeHHOr0 HA HUX KOJMYeCTBa
4.1 CTpyKTYypa QM CHUAIINHBI
OO6mmas TpyJ0eMKOCTh JUCIUIUTHHBI TI0 JaHHOW (hopMe 00yUeHHUsI COCTABISET 2 3a4CTHHIE
eauHUITBI (72 aKaJIeMHUYECKUX Jaca)

Tpyn0eMKOCTh, 4aCOB
dopma paboTel 00ydaromuxcs/Buapsl yaeOHbIX 3aHATHI CemecTtp Beero
1 2
32 32
KonTakTHas aynuTopHasi pabota o0yyaromuxcs ¢ mpenojaBaTeinemM:
Vexyuu (J1)
[ Ipaxmuueckue 3ansmus (113)
Vlabopamopnwvie pabomut (JIP) 32 32
CamocrositenpHas pabota ( CPC) 40 40
Kypcosoii npoekT (KII), kypcoBas pabota (KP)
Jlokman (1)
Dcer (D)
Pedepat (P)
CamocTosiTenbHOE U3YyUEHUE Pa3/IeIoB 40 40
By uTOroBoro KOHTpoJIsl — 3a4€eT

3ayer M 3a4eT C OLIEHKOM 0 OYHOM M OYHO-3a04HON (hopmam OOyueHHs NMPOBOAMTCS B paMKax 3aHATUI
CEMHMHApCKOro TuIiia, B y‘le6HOM IJIAHC YacChl HC BBIJICIICHBI. qaCBI, BBIACJICHHBIC HA IPOMEXKYTOUYHYIO aTTCCTAllUIO B
rpae «KOHTPOIb» YUeOHOro IUIaHa, BKIIIOYAIOT B Ce0s: KOHTAKTHYIO ayIuTOpHYIO paboty (e€ oObem
ycraHaBimuBaeTcs TnpukazomM «O HopMaTthBaX ~pacueTa o0beMa TOHOBOW Harpy3Kd MpodeccopcKo-
MIPEeTo1aBaTeIHCKOr0 COCTaBa Mo mporpamMma BO») i caMOCTOSATENBHYIO padoTy.



4.2 Conepxxanue pas3/iesioB AUCHUIITHHbBI

Ne
pasznena

HaunmenoBanue

pazzaena

Conepsxanue pasnuena

®dopma
TEKYyIIEro
KOHTPOJISI

MouekyisspHas
abcopOIoHHast
CIIEKTPOCKOIUS
(cnexTpodoromeTpusi)

CBsI3p XMMHUYECKOU CTPYKTYPBI
COEIMHEHUS C a0COPOLIMOHHBIM CIIEKTPOM.
O yHKIMOHAIBHBIN aHAJIU3 110
K0J1€0aTEJIbHBIM U 3JIEKTPOHHBIM CIIEKTPaM.
CBsI3p ONITUYECKOMN IIJIOTHOCTHU C
KoHIIeHTpalued. OCHOBHOM 3aKOH
cBeTonoraomeHus. OCHOBHbIE IPUYMHBI
OTKJIOHEHHSI OT 3aKOHA
(MHCTpYMEHTaJIbHbIE U (PU3HUKO-
xumuueckue). [lonsarue 00 UCTUHHOM U
KaXyIIeMcsl MOJISIpHOM Ko3(dduumenrte
norsiouieHus. CrnocoObl Moy4eHus
OKpPALLEHHBIX COEAMHEHUH.
doToMeTpuUecKe aHaTUTUYECKHE
peareHThl; TpeboBaHus K HUM. CriocoObI
onpezesieHUs] KOHIICHTPAIH BEILECTB.
l13MepeHne BBICOKUX, HU3KMX ONTHYECKUX
rioTHOCTeH (nuddepeHanbHbIi METo ).
AHaJIM3 MHOTOKOMIIOHEHTHBIX CUCTEM.
[IpMeHeHne MeToia 171s UCcClleI0BaHuUs
peakiuii B pacTBOpax
(KoMIUIEKCOOOpa30BaHMUs,
[IPOTOJUTHYECKHX, IIPOLIECCOB arperamnun),
COMPOBOKIAIOIINXCS U3MEHEHUEM
CIIEKTPOB IMOTJIOLEHHU. MeTpoIorniyeckue
XapaKTePUCTUKHU U aHAJTUTHYECKUE
BO3MOXXHOCTH. [IpuMepbI mpakTH4eckoro
[IPUMEHEHUSI METO/1a.

MounekyJasipHasi TIOMUHECHEHTHAs
cnexkTpockonus. Knaccubukamnus BumioB
JIFOMUHECLICHIIMU 110 UICTOYHUKAM
BO30Y KIEHUSI (XEMIIFOMUHECLIEHIIHS,
OMOJIFOMHHECICHIIHS,
HIIEKTPOJIFOMUHECLEHIIHS,
(OTOMIOMUHECLIEHIIMSA U JIP.), MEXaHU3MY U
UIMTEIBHOCTHU cBeueHus. DiryopecieHnus
u dpocdopecuennusa. Cxema S6m0HCKOTO.
3axoH Crokca-Jlommernst. [IpaBuiio
3epKajJbHOM CUMMETpuUU JleBinHa.
@daxTOophl, BAUSIONINE HA UHTEHCUBHOCTh
IOMUHECHICHIIMU. TyleHue
moMuHeceHIMH. CrieKTpaibHble U
(U3UKO-XMMUYECKHE TOMEXH.
KosimuecTBeHHbBIN aHAIN3

JTFOMUHCCICHTHBIM MCTOJOM.

YO, KP




Xpomarorpaduueckue
METO/IbI aHAJIH3a

Omnpenenenue xpoMaTorpapum.
[ToHsaTHe 0 NOABUKHON U HENOABMKHOU
¢azax. Kinaccudukarust MeTo10B 110
arperaTHOMY COCTOSTHUIO TIOJIBUKHOU U
HEMoIBIKHOU (a3, Mo MexaHu3My
pazaesieHus, N0 TEXHUKE BBITTOJTHEHUSI.
CriocoOBI MOTyYeHUsT XpOMaTorpaMm
(bpoHTaNBHBIN, BRITECHUTEIBHBIH,
AMIOEHTHBIN). OCHOBHBIE TAPAMETPbI
xpomaTtorpaMMbl. OCHOBHOE ypaBHEHHE
xpomatorpaduu. CeIeKTUBHOCTD U
3¢ pexTHBHOCTH XpoMaTorpaduuecKoro
paznenenus. Teopus TEOPETHUECKUX
tapenok. Kunernueckas teopus.
Pa3permenne kak ¢pakTop ONTUMU3AINH
XpomaTorpaduyeckoro npoiecca.
KauecTBeHHBIN U KOTUYECTBEHHBII
XpoMarorpaduuecKuii aHaaus.

I'azoBas xpomatorpadus. I'azo-
ancopoumnonHas (razo-reepaogasHas) u
ra30:kKuJIKOCTHas XxpoMaTorpadus.
CopOeHThI U HOCUTENH, TPEOOBAHUSI K HUM.
Mexanusm pazzaeneHus. Cxema ra3oBoro
xpomatorpada. Kononku. Jlerekropsl, ux
qYBCTBHTEIHHOCTh U CEIIEKTUBHOCTb.
OO6acTi MPUMEHEHUS Ta30BOM
xpomaTorpaduu.

HonooOMenHast xpomarorpadgus.
Crtpoenue 1 PU3NKO-XUMUIECKUE CBOKWCTBA
1OHOOOMEHHUKOB. loHOOOMeHHOe
paBHOBecHe. CeJIeKTUBHOCTh HOHHOTO
oOMeHa 1 (paKTOPHI €ro OMpeIeAIONINe.
OO6nacTy mpuMEHEHHsI HOHOOOMEHHOMN
xpomatorpaduu. Monnas xpomarorpadus
KaK BapHaHT BBICOKOA((HEKTUBHON
HOHOOOMEHHOM XpomaTorpaduu.
Oco0EeHHOCTH CTPOCHHUS M CBOMCTBA
COpOEHTOB JI1 MOHHOM XpoMaTtorpaduu.
OOHOKOJIOHOYHAS U IBYXKOJIOHOYHASI
MOHHAsI XpoMaTorpadusi, ux
MIPEUMYIIIECTBA U HEAOCTATKH.
Honoxpomatorpaduueckoe onpeeneHmue
KaTHOHOB U aHUOHOB. MoH-nlapHas u
TUTaH1I000MEeHHAsi XpomMaTorpadusi.
O6mue npuHunbl. [TonBmKHBIE U
HeroABMXKHBIEC (a3bl. ObmacTu
MIPUMCHCHUSI.

XpoMaTro-Macc-ClIeKTPOMeTPHUH.
OO01re NpUHIUITBI METO/IA.
HOI[BI/I)KHI)IC 1 HEIIOABUKHBIC (1)331)1.

YO, KP




MeToabl
BBICOKOA((HEKTUBHOI
PKUJIKOCTHOM
xpomartorpaduu
(BOXX) B
HCCIICIOBAHMH,
TangeMHas BOXKX

KuakocrHasi xpomarorpagus. Buas
OYKUIKOCTHOM XpoMaTtorpadum.
[IpenmyniecTBa BEICOKO3()(HEKTUBHON
YKUIKOCTHOM XpomaTtorpaduu (BOXX).
Cxema KUIKOCTHOTO Xpomarorpada.
Hacocsl, konoaku. OCHOBHBIE THITBI
NETEKTOPOB, UX YyBCTBUTEIHHOCTD U
CEJIEKTUBHOCTD.

AncopOuMOHHAS JKUIKOCTHASA
xpomartorpadgusi. HopmansHo-Gha3oBbii 1
oOpamieHHo(a30BbIi BapuaHTsl. [lossipHbie
W HETIOJISIPHBIC HENOIBM)KHBIC (ha3bl U
[IPUHIIAIIBI KX BHIOOpA.
MoaudunupoBaHHbIE CHITUKATEIH KaK
copOeHThl. [TogBMKHBIE a3kl U IPUHIIUITHI
ux BeIOOpa. O6IaCTH MPUMEHEHUS
a7cOpOIIMOHHON KUIKOCTHON
xpoMarorpadum.

YO, KP

SIMP- cniektpockonus

Pe3onancunie meroanl — JIIP,
AMP. OcHoBbI MeTO10B. CTPYKTYpHO-
IPYNIOBOM aHAN3 U UICHTU(DUKAIIHS
BemiecTB. Mcnons3oBanue meroga SIMP
JJ1S1 yCTAHOBJICHUSI PETHOHA
[MPOUCXO0XKICHHS POLYKTOB )KUBOTHOTO U
PaCTUTEIIBHOTO MPOUCXO0XKICHUS.

YO, KP, T

OYHAA ®OPMA OBYYEHUA

4.3 Pa3zjennl IuCHUILIAHBI, H3y4aemble BO 1 cemecTpe

KonmyectBo yacos

Ne KonTakTHas padora odyuaromuxcs
pas- HaumenoBanue pasnenon AyuTopHas
Acia Bcero abota CP
J I13 JIP
1 MonekynsapHoaOcopOIIOHHAS 3 g 10
CHEKTPOCKOIHS
2 | MeToabl XpoMaToMacCCIEKTPOMEPUH 18 8 10
Metoner BOXX B uccnegopanmu, 18 1
3 TagneMHasg BOXX 8 0
4 SAMP- cniektpockonus 18 ] 10
Hroro: 72 32 40




4.4 CamocTosiTe/ibHasi pa0oTa CTY/IEHTOB

HaumenosaHue TeMEI Bun camocrosTenbHOI
JUCUHUILTUHBI WA BHEAyIUTOPHOU pabOTHI Ouenounoe Kox-so Kon
pazzaena oOyyvaroruxcsi, B T.4. KCP CPeACTBO Hacos KOMICTCHIMH
MonekynspHoaOcopd | u3ydeHue HayqyHOU
LIUOHHAs JIATEPATYpPBI O TEME, YO, KP 10 ITK(p)-1
CIIEKTPOCKOIIHS BBINIOJIHEHHUE YIIPAKHEHUI
Meronsl H3y4YeHUE Hay4HOHU
XpOMAaTOMacCCCIEKTPO | JIUTEPATyphl IO TEME YO, KP 10 MK (p)-1
Mepuu
Metonst BOXX B HA3YYEHHE TEMBI C
WCCJICIOBAHNH, COCTaBJICHHEM TECTOB VO, KP 10 IK(p)-1
TagneMHasg BOXKX
SIMP- cnekTpockonusl | HallMCaHUE JOKJIALO0B I10
TE€ME, C BBIIIOJIHEHUEM YO,KP, T 10 [TK(p)-1
ypaBHEHUI
Bcero uacos 40
4.5 JlabopaTopHble 3aHSATHS
No No KonnuectBo
i | paszena HaumenoBanue 1ab0paTopHOTo 3aHATHS qacon
CniocoOsI onpe/ieNieHns: KOHIIEHTPAIMU BeliecT. Mi3MepeHue
1 1 BBICOKHX, HU3KHX ONTHYECKUX TUIOTHOCTEH 8
(muddepeHIaTBHBIN METON).
o) ) Crioco0bl MoNTy4eHus: XpoMaTorpamm 2
(poHTANBHBIH, BEITECHUTENBHBIHN, TTIOSHTHBIN).
KunkoctHas xpomarorpadus. AacopOroHHast
3. 3 KHUJIKOCTHAsI XpoMmarorpadus 8
4. 4 CTpyKTYypHO-TPYNIIOBOI aHaIN3 U HIeHTU(UKALIKS 2
BEIIIECTB..
Bcero: 32

4.6 llpakTHYecKHne 3aHATHS — HA TIPEAYCMOTPEHBI YUYEOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPelyCMOTPEH y4€OHBIM TUTAHOM




OYHO-3A0YHASA ®OPMA OBYYEHUA

OGmaa TPYAOCMKOCTb JUCHUILINHBI 110 JTaHHOM (bopMe O6y‘-IeHI/ISI COCTAaBJISACT 2 3aUCTHEIC

eaUHUIBI (72 aKaJIeMHUYECKUX Jaca)

Tpyn0eMKOCTb, 4aCOB
dopma paboThl 00ydarommxcs/Buasl yaeOHBIX 3aHATHIA CemecTtp Beero
1 2
51 51
KoHTtakTHas ayautopHas paboTa 00yJarnuXxcs ¢ MPenoaaBaTesieM:
Vexyuu (J1) 17 17
[paxmuueckue 3ansmus (I13)
Vlabopamopnwvie pabomot (JIP) 34 34
CamocrositenbHast pabota ( CPC) 21 21
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jloxnan (1)
Dcer (D)
Pedepar (P)
CaMOCTOSITEIbHOE U3YUYCHHUE Pa3JiesiOB 21 21
By UTOroBOoro KOHTpOJIs — 3a4eT
4.3 Pa3zjesibl AUCHUILIMHBI, H3y4YaeMble BO ceMecTpe
KonunyecTBo yacoB
Ne KonrakTHasi pa6oTa o0yuaommuxcs
pas- HaumenoBanue pasznenon AynuTtopHas
Aacna Bcero abota CP
JI 113 JIP
1 MountekynsipHoabCcopOITMOHHAS
YIpHOTDEOR 18 4 |8 6
CIIEKTPOCKOTIHS
2 | MeToabl XpoMaToMacCCeKTPOMEPUH 18 4 8 5
Metonbt BOXXX B nccnenoBanum, 18 1
3 tanaemHas BOXX > 0 >
4 SIMP- cnexktpockonust 18 4 ] 5
Hroro: 72 17 34 21
4.4 CamocTosiTe/ibHAsi pa00Ta CTY/IEHTOB
HaumenoBanue TeMbl Bun camocrositenbHOM
N OrenouHoe Koi-Bo Kon
JUCIUTUTUHBI WTH BHEAYIUTOPHOUN pabOTHI
CPENCTBO 4acoB | KOMIIETEHIIUU
pazzena oOyyvaroruxcsi, B T.4. KCP
MounekyisapHo- M3y4YeHUE HAy4YHOU
abcopOuroHHast JIATEpATypPEI 110 TEME, VO, KP 6 IK(p)-1
CIIEKTPOCKOITUSA BBIITIOJIHCHUEC ynpamHeHI/Iﬁ
MeTtonabl HW3yYECHUE HAYyYHOU
XPOMAaTOMAacCCCIIEKTPO | JIUTEPATypPEI IO TEME YO, KP > [TK(p)-1




Mepuu

Metoasr BOXX B U3y4YECHHUE TEMBI C

UCCIIEJOBaHNH, COCTaBJICHHEM TECTOB YO, KP 5 TIK(p)-1

TagnmeMuas BOYXX

SIMP- cniekTpockonusl | HalMCaHUE JOKJIALO0B I10

TE€MeE, C BBIIIOJIHEHUEM YO, KP, T 5 [TK(p)-1
YpaBHEHHI
Bcero uacos 21

4.5 JIabopaTopHble 3aHATHS — HA TTPETyCMOTPEHBI YICOHBIM TIJIAHOM

4.6 IlpakTHyeckue 3aHATHUS

Ne Ne KoaunuectBo
HanmenoBanme 1a00paTOpHOTO 3aHATHUS
n/m | pasmena 4acoB
CrniocoOnI onpeiesieHrs: KOHIIGHTpaIluy BetecTB. M3mepenue
L. 1 BBICOKHUX, HU3KUX ONTUYCCKUX IMIOTHOCTSH 8

(muddepeHImanbHbIA METO).

o) 5 CriocoOBbI MoTydeHHst XpOMaTOTPaMM 2
(bpoHTaTBHBIN, BBITECHUTEIBHBIN, JTFOCHTHBIN).
XKunkxoctHas xpomatorpadus. AncopOuroHHas
3. 3 KHJIKOCTHAsI XpoMaTorpagus 10
4. 4 CTpyKTypHO-TPYIIIOBOM aHAIN3 U UACHTU(PUKALIHS ]
BEIIIECTB..
Bcero: 34

4.6 IlpakTHYecKHe 3aHATHS — HA NIPETYCMOTPEHBI YYCOHBIM IJIAHOM
4.6 KypcoBoii mpoekT (KypcoBasi pa6oTa) — He MPEAYCMOTPEH YICOHBIM TIAHOM

5. TlepeuyeHb Yy4eOHO-METOAUYECKOT0 oOOecmedeHHsl ISl CAMOCTOATEIbLHOM
padoThI 00y4aOIIUXCH N0 JUCHUILIHHE (MOAYJIIO0).
Jlis  opraHM3aiiii CaMOCTOSITEIBHON pa0oThl OOYyYaroIIMXCS B COCTaBe Y4eOHO-
METOAMYECKOTO KOMILICKCA TUCIMIUTMHBI UMEIOTCSI HAOOPhI MHAMBHYa bHBIX 3aaHUN
U TecTaM IO OTACIHHBIM TeMaM JTUCIHIUIMHBL. YUYET pPe3yJbTaTOB CaMOCTOSTEIHHON
paboThI BeeTCS B paMKaxX PEHTHHTOBOW CHCTEMBI JUCIUILTUHBI. Ha camocTosTenbHy 0
MOJrOTOBKY JUCHUTUTHHBI «COBPEMEHHBIC 3KCIIEPUMEHTAIbHBIC METO/Ibl B XMMUYECKOMN
nabopatopum» mnpenycMoTpeHo 306 dwacoB. B kauecTBe NpPOMEKYTOUHOW OIICHKU
YCIIEBAEMOCTH CTYJICHTOB HCIIOJIB3YIOTCSI YCTHBIC ONPOCHI BO BpEeMs TPOBEACHHUS
NpakTU4YeCKUX 3aHATHH. C TENpI0 YCIENIHOTO YCBOCHHS MarepHajia JIUCIUILTUHBI
CTy/JICHTaM MpPEeJIaraeTcsl BBIMOJIHEHUEC WHAWBUAYAIbHBIX 3amaHuil. J[as KOHTpoJs
YCBOGHUSI JAHHOW JUCIUILTMHBI YYeOHBIM TUTAHOM TPEIyCMOTpEHa c1avya dk3ameHa. Ha
JK3aMEHE CTYJICHTaM TpeJyIaracTcs PEliuTh 33J[a4y U OTBETUTH Ha JIBA TEOPETHUCCKHUX
BOIIpOCa 10 MaTepuayiaM y4eOHOW MUCHMILIHHBI. CTYIEHT CUMTACTCs JOMYIICHHBIM K
c/laye 9K3aMeHa MPU YCIIOBHH BBITIOJTHEHUS UM TUIaHA YYCOHBIX 3aHSITHH U BBITIOJTHCHUH
BCEX 3aJIaHUI M TECTOB B TCUCHUE CEMECTPA, B COOTBETCTBHU C PSUTHHTOBOW CHCTEMOA.
[Ipu mpoBeneHnM 3K3aMeHa OTBET CUMTAETCS YAOBIETBOPUTENBHBIM B cirydae 50-60 %
MPaBUIBHBIX OTBETOB HAa TEOPETUYCCKHE BOMPOCHI U pElICHUH 3a1a4u. OTBET CUUTACTCS
HE YJOBJIETBOPUTENBHBIM, €CJIM MaTepuaj yCBOEH CTYJIEHTOM MeHee, yeM Ha 50% u
3ajaua He pemieHa. Jist moxydeHus: Oosee TIIyOOKHX M YCTOHUMBBIX 3HAHUH CTYJCHTAM
PEKOMEHIYeTCSI M3y4aTh JOMOHHUTEIBHYI0 JTUTEPATypy, CIUCOK KOTOPOH NMPUBEICH B



n.8 paboueld mporpaMMbl MO AWCHUIUIMHE, a TaKKe ISl PACIIMpPeHHs] 3HAHHWHA 10
JTUCIHMILIAHE M JIJIS BBIMOJHCHUS pedepara PeKOMEHIyeTCs HCIIOJIb30BaTh MHTEpHET-
pECYpCHI: TIOUCKOBBIE CalThl, 0a3bl JAHHBIX XUMHYECKHX COCAMHECHUMN, DJIEKTPOHHBIC
oubmmoTexu (1.7).

6. ®oHI OLEHOYHBIX CPEeACTB /IS TNPOBeJeHHUs] ATTeCTAIMH O0y4alIMXCA IO
AUCHHUILIMHE (MOYJIIO)

[IpemxycMoTpeHBI craeayromuye BUAbl KOHTPOJIS KAYECTBA OCBOCHUSI KOHKPETHOW TUCLIUIUIUHBI:

- TEKyIIUHA KOHTPOJIb YCIIEBAEMOCTH

- IPOMEKYTOYHAS ATTECTANUIOOYIAIOIINXCS IO TUCIUILTHHE

®DOoH/T OIIEHOYHBIX CPEJICTB I MPOBEACHUS MPOMEKYTOYHONU aTTECTAIIMKA O0yJarOIIHXCS
M0 TUCIUIINHE 0OPMIICH B IPUIIOKEHUU K pabouelt mporpaMme TUCIUTUTHHEIL.

TunoBble KOHTPOJBbHBIE 3aJaHUS WIM HMHBIE MaTepualibl, HEOOXOAMMBIE JUISl OLEHKH
3HAaHUH, YMEHUH, HABBIKOB U (WJIM) OMBITA AESITEILHOCTH B MPOLIECCE TEKYIETO KOHTPOIIS
Konmponvuwvie pabomoi:
KonTpoabHas padora 1
[losicaure  cinepyrolMe  TEPMUHBL:  CTAllUOHAPHOE  COCTOSIHME, DHEPIeTUYECKUE

YpOBHH, OCHOBHOE (HOpMalbHOE) COCTOsIHME, BO30YXKICHHOE COCTOSIHUE,
MOTJIONICHUE, WCIyCKaHue, (OTOH, JJIWHA BOJIHBI, YacTOTa, BOJHOBOE YHCIIO,
CICKTpalibHAsl  JIMHHUS, WHTCHCHUBHOCTh  CIEKTPAIbHOW  JIMHWUH,  3aCEIICHHOCTH
JHEPTeTHUECKUX YPOBHEH, CIIEKTP MOTIIOMIEHUS, CIIEKTP UCITYyCKAHMS.

OOBsSCHUTE TPOUCXOXKJCHUE CIIEKTPOB WCITyCKaHUSI (IMHCCUOHHBIE) W TOTJIONICHHUS
(abcopOIOHHBIE) AaTOMOB, MOJIEKYJI, HOHOB, SI/IEP C MO3UIIMN KBAHTOBOW TEOPHUH.

Kakumu BennumHamMu XapakTepu3yIOTCs JTUHUH WX MOJOCHI, HAOMIOAaeMble B CIEKTPax
UCITYCKaHUS UJIH TTOTJIOIIEHUS?

Kakue Tumbl nepexosoB B MOJIEKYJI€ BBI3BIBAIOTCS MOTJIONICHUEM a) YIbTPaduoIeTOBOTO,
0) BUAMMOTrO, B) MH(PPAKPACHOTO U3ITyUEHUS?

Kaxoit o0nacTu criekTpa COOTBETCTBYET M3JIyYCHHE C JJIMHOUN BoyHBI a) 703 HM, 6) 11,5
cM, B) 3,68 MkM, T) 9,25 A° ? KakuM 3HEpreTMYeCcKUM Inepexonam oHo orseuaer? Kakue
METO/IbI aHAJIM3a OCHOBAHBI Ha 3TUX Mepexoaax?

KonTposbnast paGora 2

1. Kaknmu BeIMUMHAMM XapaKTEPU3YIOTCS TOJIOCHI MOTJIOMICHHS B MOJIEKYJIIPHBIX
abcopOrmonHHbIX criekTpax? Kakas pasHHIla MeX/Ty HICTUHHBIM U CPETHUM MOJISIPHBIM
K02 PUITMEHTOM TOTIIOIICHUS ?

2.Bynet nmu HabmIoaaThCS IS KaXKIOTO M3 TIPUBEICHHBIX HIDKE PACTBOPOB OTKIIOHCHHE
oT 3aKOHa Byrepa-Jlam6epra-bepa u KaKoe: OTpULATEIbHOE,
MOJIOKUTENBHOE? pacTBop cnaboii KHUCIIOTBI, MOTJIOIIAET
HeaucconuupoBanHas ¢popma; pactBop akBakomiuiekca M(H20)n, Haxopasimerocsi B paBHOBECUHU
¢ komIniekcoM ML, noriomniaeT akBakOMILICKC.

3.Ilpu kakux AMMHAX BOJIH CIAEAYET U3MEPSTH ONTUYECKYIO MIIOTHOCTh PAaCTBOPOB
pu GOTOMETPUIECKOM aHATN3€ CMECH BEIIECTB, €CIIM UX CTIICKTPHI MOTJIOMICHHS
HAKJIaJbIBAIOTCS IPYT Ha Apyra?

4.Kakoii BapuaHT CHEKTPOPOTOMETPUHU CIICTyEeT BBIOpaTh, €CIU TJIABHBIM
TpeOOBaHUEM SIBIISIETCS 2) OBICTPOTA BHITIOTHEHHMSI, 0) BRICOKAs TOYHOCTh MPU JOCTATOYHO
BBICOKOM COJICpKaHUH DJIEMEHTA, B) y4eT BIUSHUS (HoHA?

KonTpoasnas padora 3



1. Iloyemy npu KOMHATHOW TeMIEpaType JIOMUHECLIUPYIOT HE BCE BelLleCcTBa?

2. SIBasercs nu JIFOMHUHCCICHIIN paAaBHOBCCHBIM HpOI_[CCCOM?

3. Uem oOBsicHsieTCS O0JIee BHICOKAS CEIEKTUBHOCTD JIIOMUHECIIEHTHBIX METOO0B aHaIN3a
1o cpaBHeHHIO ¢ poromerpuueckumu? [louemy diryopecteHTHbIE METOIbI aHAIHU3A
YyBCTBUTEIbHEE (POTOMETPHUECKUX ?

4. Ilouemy mpu (QIIyOPECHEHTHBIX OIpPENEICHUIX MPEIbSABISIOT OBBIIICHHBIE
TpeOOBaHUS K YUCTOTE PEAKTUBOB H MOCYAbI?

Bonpocel k CPC

Kak BBl ompenenure aHanuThyeckue 3agaud  (OOHapy)KeHHe, HJEeHTHUPUKaLus,
ompejenieHue, TecTupoBanue BemecTB)? OOBEKTHl aHanw3a (TBEpHbIC, JKUIKUE,
razoo0OpasHble, I1a3Ma; MaKpo- U MUKPO- ; OPTaHUYECKUE U HEOPraHUYecKue, OJIM3KHue U
yAaJICHHBIE).

Jlaiite  ompeneneHre  METPOJOTHYECKHX  XapaKTepUCTHK  METOJIOB  ONpeesieHus
(4yBCTBUTENIBHOCTb, IIpelied OOHAapYy>KEHUs, [Mana3oH ONpPENENsIeMbIX COJEpP)KaHUH,
BOCIIPOM3BOIUMOCTb, MPaBUIIBHOCTh, H30UPATEILHOCTB).

JlaiiTe onpeseneHre NOHATHIO aHATMTHYECKas CITy»K0a.

OpraHuzanusi aHAJTUTUYECKOH CIIy>)KObl W €€ (PYHKUIUH: KOHTPOJIb TEXHOJOTHYECKUX
MPOIIECCOB, MOHUTOPUHT OKPY>KaOIIEH Cpeabl, 3I0POBbsl HACEICHUS, CITy>K0a KOHTPOJIS
3a XpaHEHHEM IMPOIYKIUH, OMNEepPaTUBHBIM KOHTposb. CepTHUUKAnuUs NPOAYKLUUU U
XUMHYECKUN aHAJIH3.

Bonpocwul K 3auemy

1. HepeqnanTe MCETPOJIOTHYCCKUEC XaPAKTCPUCTUKHN METOJ0B XUMHNYICCKOT'O
aHaJIm3a.
3. Kaxumu crmocodamMu MOKHO MMPOBEPUTH NTPABUIIBHOCTDH a"ainn3a?

4. B 4dem oriuuue ciy4alHbIX MOTPEUIHOCTEN OT CUCTEMATUYECKUX?

5.  Kakwue BenW4YHHBI XapaKTEPU3YIOT BOCIIPOU3BOIUMOCTh BHIOOPOUHOM COBOKYITHOCTH
JAHHBIX XMMHUYECKOTO aHajn3a?

6. Ilepeuucnure KkpuTepuu BrIOOpa METOIa aHATU3A.

7.  Uto Ttakoe aHamuTHYeCKui curHan? [IpuBeaute mpuMepsl aHATUTHYECKUX CUTHAJIOB
B XUMUYECKUX U (PU3UYECKUX METOJIaX aHaJIh3a.

8. 3navamme 1Mpsl W TMpaBWIa OKPYIVICHUS YHCEJ, BBIPAKAIOIUX PE3yJbTaT
aHalIM3a.

9. Emunuusr CU B aHanmze: OCHOBHBIC, MPOU3BOAHBIC, BHECUCTEMHBIC (PKBUBAJICHT,
TUTP, MOJIIPHOCTb, MOJISUIBHOCTh, HOPMAJIbHOCTh, MaCCOBAasi KOHLIEHTPALIUS U JIp.)

Jranbl (OPMHUPOBAHUA Y OLIECHMBAHUS KOMIIETEHIM I

Ne | KonTtpoampyembie pa3aesibl (TeMbl) Koa komnerenumn HaumenoBanme
n/n JUCHMIIJINHBI (WJIM ee 4acTH) OLIEHOYHOT0




cpeacTBa
1 MomnekynsapHo-abcopOroHHast K (p)-1 VO, KP
CHEKTPOCKOMIUS
2 MeTo/1bl XpOMAaTOMACCCIIEKTPOMEPUH ITK(p)-1 YO, KP
3 Metoar BO)XKX B uccienoBanum,
tangemHas BOXX HK(p)-1 YO, KP
4 SAMP- cnexrpockonus [TK(p)-1 YO,KP, T

7. OcodeHHOCTH peann3anv JUCHUIIVIMHBI 1JIl MHBAJIUAOB M JIMI ¢ OrpaHUYC€HHBIMHA
BO3MOKHOCTAMH 310POBbLA

[Tpu oOydyeHuu I C OTPaHUUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI YUUTBIBAIOTCA HX
WHIMBUAYalbHBIE TNCcUXodu3nueckue ocobeHHocTH. OOydyeHHe WHBAIUAOB OCYIIECTBIISAETCS
Takke B COOTBETCTBUM C HWHAMBHAYAJIbHOH NporpamMMmoil peabuIuTalMM HHBaIWAA (TIpU
HaJU4HH).

s auy ¢ Hapywenuem ciyxa BO3MOXHO TIPEIOCTaBJICHHE ydeOHOW WHPOpMAuu B
BU3yaJIbHOU (hopMe (KpaTKUI KOHCHEKT JIEKIUif; TEKCThI 3aJaHU, HareyaTaHHbIe YBEITMUECHHBIM
mpudToM), Ha ayAUTOPHBIX 3aHATUSX JOIYCKAaeTCs TNPUCYTCTBUE AacCCHCTEHTa, a TaKxke
CYpIIOTIEPEBOUMKOB U  TU(IOCYPAONEPEBOTUUKOB. TEeKyIuil KOHTPOJb YyCIIEBAEMOCTH
OCYIIECTBISIETCS B MHCbMEHHOH (hopmMe: 0Oydarouiuiicss MUCbMEHHO OTBEYAaeT Ha BOIPOCHI,
MUCbMEHHO BBINOJHAET IMpakTudeckue 3ananus. [lokmax (pedepar) Takke MOXKET OBITH
MIpeJICTaBJICH B MUCbMEHHOU opMe, PH 3TOM TpeOOBaHUS K COIEPKAHUIO OCTAIOTCS TEMHU XK€, a
TpeOOBaHUS K KaUeCTBY M3JIOKEHHS MaTepuasa (MOHITHOCTh, KAUeCTBO PEUH, B3aMMO/ICHCTBHE C
ayIuTOpHel W T. 1) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHUS, INpEAbABIsSEMbIE K
MUCbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHMS TEKCTa M CIMCKA JUTEPaTypbl, TPAMOTHOCTb,
HaJIMYUe WUTIOCTPAIIMOHHBIX MarepuaioB U T.1.). [IpomexxyTounas arrecranust JUisl JIMIL C
HapyIIEHUSIMUA CIIyXa MPOBOAUTCS B NMHUCBMEHHOH (opme, NMpHU ITOM HCIOJIB3YIOTCS 00Iue
KpuTepun oueHuBaHusA. [Ipy HeoOXoauMocTH BpeMsi MOATOTOBKM K OTBETY MOXET ObITh
YBEJINYEHO.

Jna nuy ¢ napyuwienuem 3penus NOIMyCKaeTCs ayinaibHOE MPeIocTaBlIeHne NHPOpMAaIIH,
a TaKXe HCIOJb30BAHNE HA AayJUTOPHBIX 3aHATUAX  3BYKO3AIMCBIBAIOIIMX YCTPOMCTB
(nukrodoHoB M T.A.). JlomyckaeTrcss MPUCYTCTBUE Ha 3aHSTHUAX ACCUCTEHTa (IIOMOIIHMKA),
OKa3bIBAIOLIETO0 OOYyYalOMUMCS HEOOXOTUMYI0 TEXHHUYECKYIO MOMOIIb. TeKylIHi KOHTpOIb
YCIeBAaEMOCTH OCYILIECTBIsAEeTCS B ycTHOM ¢opme. I[lpu mnpoBeaeHHH NPOMEKXYTOUHON
aTTeCTalluu Ui JIUI] C HapyLIICHUEM 3pEHUs] TECTUPOBAHHE MOXET OBbITh 3aMEHEHO Ha YCTHOE
co0eceoBaHuE IO BOIIPOCAM.

s uy ¢ 02panuieHHbIMU 603MOACHOCHIAMU 300PO6bS, UMEIWUX HAPYUEHUs ONOPHO-
odgueamenvbHo20 annapama, Ha ayJIUTOPHBIX 3aHATHSAX, a TAaKXKe MPU MPOBEACHUU MPOLEAYD
TEKYIEro KOHTPOJIS YCIEBAEMOCTH U POMEKYTOYHON aTTeCTallud MOTYT OBITh IPEAOCTABICHbI
HEOoOXOUMbIE TEXHUYECKHE CpeacTBa (MEepCOHANBHBIM KOMIBIOTEp, HOYTOYK WIM Jpyroi
raJpKeT); JOIMyCKaeTCsl MPUCYTCTBUE aCCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOLIETO 00yYaroIIUMCs
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MepeBUraThCs MO ayaAUTOpUH,
MPOYUTATh 33JjaHue, OPOPMUTH OTBET, OOIATHCS C IMPENOoJaBaTEIeM).

8. IlepeyeHb OCHOBHOM U JONOJHUTEILHON Y4eOHOM JJUTEPATYPbl, HEO0OXOAUMOM I
OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

8.1 OcHoBHas uTepaTypa



1. Ananutnyeckas xumus. KonnuectBeHHbIN aHann3. PU3NKO-XUMUYECKUE METOBI aHAJIN3A:
NpaKkTUKyM ydeOHoe rnocobue /

Xaputonos 10.41., [Ixxabapos , JI.H., I'puropsesa B.1O. - M. : I[DOTAP-Menua, 2012. 120 ¢

2. CripaBO4HOE PyKOBOJICTBO 110 aHAIUTUYECKONH XUMUU U (PUZUKO-XUMHYECKUM METO1aM
aHanu3a Yue0. mocobue / 1.B. Tukynosa, H.B. [Ipo6uunkas, A.U. Apremenko u ap. - M. :
Abpuc, 2012.

3. AHanuTudeckast XUMHUs : y4eO. JUIsl CTy[l. yUpeKACHUH BbIcIL. Ipod. oOpa3oBaHus /
B.1.Bepumnun, 1.B.Bnacosa, U. A. Hukudoposa. — M. : U3naTenbckuil HeHTp «AKaIeMUsD»,
2012. — 448 c.

8.2 /lonoiHMTEILHAS JIUTEPATypPa
4. Kpuctuan I'. Ananutiueckast XumMusi: B 2 TOMax. / ep. ¢ auri. - M.:
BMHOM.JIa6oparopus 3uanmii, 2009. — N.1- 623
c.,T.2.-504 c.
5. OcHoBbl  aHanmutHyeckoi xumun. B 2-x kH. /Tlox pea. FO.A. 3omoTtoBa. M.: Brici. mik.,
2007.
6. [Ipyrno I'.®., Komuccapenkos A.A., ®énopoB B.A. OnTrueckre MeTo bl aHaIM3a: y4eOHO-
MeToaudeckoe rmocoodue. - CI16.: CIToI'TYPII, 2010. -52 c.
7. Heuunopenko A.Il. dusukoxumuyeckue
(MHCTpYMEHTaIbHbIE) METO/IbI aHANIN3a. DJIEKTPOXUMHUUYECKHEe MeToIbl. [ToTeHmomerpus u
KOHIyKTOMeTpus: Yueb.meroa. nocodue / Ilox pen. B.B. Kupunnosa. — CI16.: HUY UTMO;
NXwubT, 2013.
—-34c
8. Xenme I'. [Tonsporpadus u BoabTaMIEPOMETPHSI.
TeopeTnueckrne OCHOBBI M aHAIMTHYECKas IpakTHKa / ep. ¢ HeM. A.B. I'apmama u A.U.
Kamenena. - M.: BUHOM. Jlabopatopus 3Hanuii, 2008. - 284 c.
9. Xapuronos F0.A. Ananutndeckas xumus (aHanmutuka). B 2 ku. K. 2. KonmnyecTBeHHBII
aHaIIN3.
OU3NKO-XUMUYECKUE (MHCTPYMEHTANIbHBIE) METO/IbI aHau3a. YueOHuk ans BY3oB.
M.: Breicmas mkomna, 2007. 616c¢.

8.3 Ilepuoauyeckne u3raHus
1. «Xypnan o0mielt 1 HEOPraHUIECKON XUMHU
2. «KypHai CTpyKTypHOU XUMUN»

9. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT",
HEeO0XO0AUMBIX /1JI51 0CBOEHHS IMCUMILTUHBI (MoayJisi)InternetSite: www.urait.ru

OBC IOpaiit: www.biblio-online.ru

1. http://scholar.google.com

2. www.chemport.ru/

3. www.students.chemport.ru/

4. www.xumuk.ru/encyklopedia

3. www.chem.msu.su/rus/teaching/inorg.html

6. www.inorg.chem.msu.ru

7. Buxunenus. CBo6oaHas sHIMKIONE AN [DneKTpoH. pecypc]/ Pexum gocryna:
http://ru.wikipedia.org/wiki/

8. XuMuyeckas SHIMKIoNeus B 5 Tomax [DnekTpoH. pecypc]/ — M.: CoBerckas
sHUMKIoNneaus. — Pexxum goctyna: http://books.tr200.ru/v.php?id=152880

0. TonKOBBIN CII0Baph MO XUMUU [ IIEKTPOH. pecypc]/ Pexxum nocrymna:

www.alhimikov.net/slovar/bukva a.html



10. Poccuiickoe oOpa3oBanue — degepanbHblil HopTai [IAeKTpoH. pecypc]/ Pexum
nocryma: http://www.edu.ru —http://www.elementy.

11. Oumnmnaiin sHmKnoneaus Kpyrocser [DnekrpoH. pecypc]/ Pexum nocryna:
http://www.krugosvet.ru.
12.  Ob6pa3zoBarenbHble pecypebl MHTepHeTa — Xumus [DaekTpoH. pecypc]/ Pexum goctyna:
http://www.alleng.ru/edu/chem9.htm
13. www.xumuk.ru
10. Metoauyeckue ykazaHusi 1151 00y4ar0MXCcsl 0 OCBOCHUIO JMCIHIIIHHBI
(Monxy.Jist)

Yemnuoiit omeem

Onenka 3HaHu# npeanonaraeT auddepeHITMPOBaHABIA TOAX01 K 00yJaronemMycs, y4eT
€ro MHIWBHUYyalIbHBIX CIOCOOHOCTEH, CTENEHh YCBOCHUS U CHCTEMAaTU3allu OCHOBHBIX MTOHITHIA
U Kateropuit mo naucuuriinHe. Kpome TOro, oOmeHWBaeTCs HE TOJBKO TIyOWMHA 3HAHHUM
MOCTaBJICHHBIX BOMPOCOB, HO M YMEHHUE MCIOJb30BaTh B OTBETE MNPAKTUUYECKUN MaTepHall.
OreHrBaeTCs KyJIbTypa peuH, BJaJCHIE HABBIKAMUA OPAaTOPCKOTO MCKYCCTBA.

Kpumepuu oyenusanus: nocieoBaTeNbHOCTb, IOJTHOTA, JOTUYHOCTD U3JI0KEHUS, aHAIU3
pa3IMuYHBIX TOYEK 3pEHMs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuaia, HCIOJIb30BaHue
po(ecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HABBIKM OpAaTOPCKOTO MCKyccTBa. M3moxeHue
MaTepuaia 0e3 pakTHuecKux OUIOoK.

OueHka «omauynO» CTABUTCA B Cllydae, KOrJa MaTepHhall W3JIaraeTcsi MCUYEpPHbIBAIOIIE,
MOCJIEIOBATEILHO, TPAMOTHO W JIOTHYECKH CTPOWHO, TPH DTOM PACKPBHIBAIOTCS HE TOJIBKO
OCHOBHBIC TIOHATHUS, HO U aHAIM3UPYIOTCS TOYKH 3PEHUS Pa3iIHyYHBIX aBTOpoB. OOydaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIO/IaeT KYJIbTYpy PEUH.

OrneHka «xopouto» CTaBUTCS, €clid 00ydJaroIUiCcs TBEpIO 3HACT MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT €ro, 3HaeT MPaKTUYEeCKyr 0a3zy, HO IpPU OTBETE Ha BOIPOC JOMYCKAeT
HECYIIECTBEHHBIE MOTPEIIHOCTH.

OueHka «ydosremeopumenvHoy CTaBUTCS, €CIU OOYyYarolMiCs OCBOUJ TOJIBKO
OCHOBHOW Martepuai, HO HE 3HAeT OTIEIbHBIX JETaleH, T0MyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBUibHbIE (HOPMYJIUPOBKH, HAPYIIAET TOCIEIOBATEIIPHOCTh B HM3JI0KEHWH MaTepuaa,
3aTpyAHSIETCS C OTBETaMH, IIOKAa3bIBA€T OTCYTCTBUE JOJDKHOM CBS3M MEXIYy aHaIU30M,
apryMeHTaIuen 1 BEIBOJaMHU.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBEeYaeT Ha
MTOCTaBJICHHBIC BOIIPOCHI.

TecrupoBanue

SBAsieTcss OAHUM U3 CPEACTB KOHTPOJISI 3HAHUM 00YYArOMIMXCS TI0 TUCITUILTHHE.

Kpumepuu oyenusanus — mpaBWIBHBINA OTBET Ha BOIPOC

OueHka «omauyH0» CTAaBUTCA B Cllydae, €Ciu NpaBuiibHO BbIONIHEHO 90-100% 3aganuit

OreHKa «xopouto» CTAaBUTCA, €CITU IPABUIIHHO BBITTOTHEHO 70-89% 3amanuii

OrueHka «yoosnemeopumenbHo» CTaBUTCA B CIIydae, €CIU MPAaBHIBHO BBHIMOTHEHO 50-
69% 3amanuii

OneHka «HeydosremseopumenbHoy CTaBUTCS, €CIH NMPABHILHO BBHIMOTHEHO MeHee 50%

3aJaHui

KonTtpoabHas padora
OrneHuBaeTcsl HE TOJBKO TNIyOWHA 3HAHMK MOCTaBJIEHHBIX BOIIPOCOB, HO U yMEHHE
W3JI0KHUTh TUCHMEHHO.

Kpumepuu oyenusanus: nocieaoBaTenbHOCTh, TOJHOTA, IOTHYHOCTh M3JI0KEHUS, aHATIU3
Pa3NMYHBIX TOUYEK 3PEHHS, CaMOCTOSATENIbHOE 0000meHne MaTtepuana. M3mokeHue marepuana
0e3 (paKTUIEeCKHX OIIMOOK.

OreHKa «omau4uHO» CTaBUTCS B CITy4ae, KOT/Ia COOITIOICHBI BCE KPUTEPHH.



OrneHka «xopouioy CTaBUTCS, €Ci 00y4arolInics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCyLIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremeopumenbHoy CTaBUTCA, €cCld OOydYaloIIUMHCS OCBOMJI TOJBKO
OCHOBHOW MarepHall, HO HE 3HAeT OTAEJIbHBIX JETalel, T0MYyCKaeT HETOYHOCTH, HELOCTATOYHO
MpaBWiIbHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHaIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOyyalolMHCS He OTBeyaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

11. Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOTIHH, HCII0JIb3yeMbIX IIPH
OCylIeCTBJIEHUH 00Pa30BaTEJIbHOI0 Npolecca Mo AUCHUILINHE (MOAYJII0), BKIKOYAs
nepeyeHb NPOrPaMMHOI0 odecrnevyeHns 1 HHPOPMALIMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

1 CucreMHBIE IPOrpaMMHBIE CPEACTBA!

Microsoft Windows XP, Microsoft Vista.

[Tpuxnanusie nporpamMmmMusble cpeactsa: Microsoft Office 2010 Pro, FireFox.

Crnenanu3upoBaHHbIE XUMUYECKHE TPOTPaMMBbI U AP

0) 6a3bl JaHHBIX, HH()OPMALIMOHHO-CIPABOYHbBIE U IOMCKOBBIE CUCTEMBI: 00pa30oBaTebHbIC

pecypcbl UaTepHeTa — Xumust, KaTajior o0pa3oBaTeIbHBIX HHTEPHET-PECYPCOB

http://www.edu.ru/

XUMHUUECKUH KaTajor: Xumuueckue pecypcesl Pynera http://www.ximicat.com/

[Topran pynaameHnTanbHOro XumMuueckoro oopasosanust Poccun http://www.chemnet.ru

XuMuK: caiiT o xumuu 11 XuMuKoB http://www.xumuk.ru/

Xumnyeckue cepBepsl http:// www.Himhelp.ru, ChemWeb, Chem Express Online, Chem

Net.com www.urait.ru 9bC IOpaiiT: www.biblio-online.ru www.chem.msu.ru

12. Onucanne MaTepUAJIbHO-TEXHHYECKOH 0a3mbl, Heo0X0aIuMOo IS
oCylIeCTBJIEHHs 00Pa30BaTEIbHOIO MpoIecca Mo TUCHUILIMHE (MOTYJIIO)
Becnl aHanuTHuecKkue, TEXHHYECKHE.

Crekrpodoromerp CD-46.

AToMHO-abcopOrmonHbIi  cnekTpomerp  «KBant Z-OTA» ¢ mporpaMMHBIM
obecrnieueHreM U HaOOPOM JIaMIl.

4. TazoBeiii xpomatorpad «Kpucramm» ¢ JgeTeKTopaMd 1O  TEIMJIONPOBOJHOCTH,
ANEKTPOHHOMY 3aXBaTy U KaIWIISIPHBIMU KOJIOHKAMHU.

OO6opyaoBaHue 1J1s1 TOHKOCJIIOWHOM XpomaTorpaduu.

6. UK-cnekrpomerp.

AHanuzaTop pTyTH.



MHHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHNS
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denepanbHOE rOCyIapCTBEHHOE OI0HKETHOE 00pa3oBaTeIbHOE
YUPEKACHUE BBICHICTO O6pa30BaHI/I}I
«YEYEHCKUU TOCYJAPCTBEHHbBII YHUBEPCUTET
UMEHU AXMATA ABIYJIXAMUJOBUYA KAIBIPOBA»

BUOJIOTO-XUMUYECKHIN ®AKYJIBTET
Kadenpa «Xumusi»

PABOYASI IPOTPAMMA
YYEBHOM JUCLHUIIAHBI

«TepMmoauHaMHUKa KHCJIOTHO-OCHOBHOTI'O
B3aUMO/IeliCTBHS B PacTBOpax»

HampaBneHnrne noaroToBKu Xumus

Kop HampaBieHus IOATOTOBKH 04.04.01

[Tpoduib MOArOTOBKH Heopranuueckas xumust
KBanudukanys BeITyCKHUKA Marwuctp

dopma 00yueHUs OuHas1, 0YHO-3a09HAs
Koxa nucrmminebl b1.B.JIB.01.02

I'posnsrii, 2023 1.
Conramypano I'.J[. Pabouas mporpamma y4eOHOH muctumuimHbl «TepMoanHaMuKa



KHCJIOTHO-OCHOBHOTO B3auMOieicTBHs B pacTBopax» / Coct. / Conrtamypanos I'.J]. — I'po3nsrii:
OI'BOY BO «YHeueHckwuii rocynapcTBeHHbIN yHUBEpcUTET UM. A.A. KaasipoBay, 2023 r.
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yueToM npoduist «Heopranudeckas XUMHUsS», a Takke pabOYUM y4eOHBIM IUIAHOM IO JAHHOMY
HaIPAaBIICHUIO MTOJITOTOBKH.

©Conramypamos I'.J1., 2023 r.
©dI'BOY BO «YeueHckuii rocyaapcTBeHHbIl yHIBepcuTeT uM. A.A. KagsipoBay, 2023 r.
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10.

11.

Conep:xanue

CTp.
Ilenu u 3a1a4u OCBOCHUS JUCLIUILINHBI 4
[lepeueHp MIaHUPYEMBIX PE3YJIbTATOB 00YUEHHUS 10 TUCLUILUINHE
(MOAYJII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMH OCBOCHUS
0o0pa30BaTeIbHON MPOrpaMMBbl 4
Mecro nucuuruinnsl (Moayst) B ctpykrype OIIOII 4
Copep:xaHue JUCHUILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE [0 TEMaM
(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA
aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
Ilepeyenp yueOHO-METOIMUECKOTO 00ECIeYeHHs Il CAaMOCTOSATEIbHON
paboThl 00YYAOITUXCSI TIO JUCITUTUIMHE (MOIYJIIO) 10
@DOH/| OLIEHOYHBIX CPEJCTB JJIs IPOBEACHUS IPOMEKYTOUHOMN aTTecTaluu
00yJaronmxcst Mo JUCHUTUINHE (MOTYJIIO) 10
Oco6eHHOCTH pealn3aluyl TUCIMIUIMHBI U1 HHBAINWIOB U JIUIL C
OTPaHUYECHHBIMU BO3MOXHOCTSAMMU 310POBbS 13
[lepeyeHb OCHOBHOM U JONIOJHUTENBHOM yUeOHOH TUTEpaTyphl,
HEOOXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOLYJIS) 14
Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"NHTepHer", HEOOXOIUMBIX JJI1 OCBOCHUS JUCUMILIMHBI (MOJTYJIsA) 14
Metoandeckue ykazaHus Ui 00y4yaroIluxcs M0 OCBOSHHUIO TUCIUILUTUHBI
(Moyst) 15

[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU

OCYIIECTBIEHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJII0Yas [I€PEeYeHb IPOrpaMMHOro obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMON IS

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIEcca MO AUCHUILINHE (MOIYIIIO) 16



1. Hean u 3a1a4u 0CBOEHMSI JUCHMILIUHBI

Ileau ocBOeHUS AUCIUTIIUHBI:

- 00y4YeHHEe COBPEMEHHBIM MPECTABICHUSAM O TEPMOJIUHAMUKE PACTBOPOB ISl PELICHUS
q)yH,Z[aMeHTaJIbHLIX W IPUKIAJIHBIX XUMHWYCCKHUX 3aaa4.

3a1a4yu oCBOEHMS JUCHHUILIHHDI:
- OBHAKOMHUTH CTYACHTOB C COBPECMCHHLIMU CHOCO68.MI/I OIIMCAaHUA TCPMOANHAMUYCCKUX CBOMCTB
PacTBOPOB 3JIEKTPOJIUTOB U HEIJIEKTPOJIUTOB B 00bEME, TOCTATOYHOM JIJIsI TIOHUMAHUS
CIIELIMAIIBHOM JIMTEPATYPBI;
- HAYUUTH IJIAHUPOBATH SKCIICPUMEHT U O6pa6aTI>IBaTI) SKCIICPUMCHTAJIbHBIC JJTAHHBIC 1JIA
IMOJIYYCHHA MAaKCUMAJIbHO BO3MOKHOTI'O O6L€Ma I/IH(i)OpMaL[I/II/I 0 CBOMCTBax HN3YyYaCMbIX CUCTCM;
HAaY4YWUTh pCIIATh HCCJIOXKHBIC 3aa4U U 3HATDH HGO6XOIII/IMI>IC YU CJICHHBIC METOAbI PCIICHUA
TaKuX 3a/1a4.

2. IlepeyeHp NJIAHMPYEMBIX pe3yJbTAaTOB O0y4YeHHs IO JUCHHILVIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHON MPOrpaMMbl

[Iponiecc u3yyeHus AUCUUILIMHBI HAIpaBieH Ha (POPMUPOBAHUE JIEMEHTOB CIICAYIOIINX
komneTeHuui B coorsercTBuu ¢ ®I'OC no naHHOMY HanpaBiIeHHUIO MOATOTOBKH:

. Kareropus
I'pynna komneTreHmii . Kox nHaumeHoBaHue
KOMIIETCHIIMU

IIK(p)-1: CriocoOeH miaHupoBaTh padoTy
3anaun U BBIOMpATh a[JeKBaTHbIE METO/IbI PELICHHs
[podeccuonanbrbie KHMHYeckoii | HAYYHO-HMCCIICIOBATEIbCKUX  3a7ad B
HATPABICHHOCTH HEOPraHUYECKOM XUMHUM WM CMEXHBIX C

HEOPraHWYEeCKOW XMMUEH HayKax.

B pe3ynbraTe 0cBOSHUS AUCIUILUIMHBI 00YUYAIOUIHIACS TOJIKEH:
HaumenoBanue naaukaTopa

KOMIIETCHITHH
ITK(p)-1.3: Beibupaer u 3HaeT: COBpEMEHHBIE METO bl UCCIICIOBAHUS COCTaBa,
IIPUMEHSET COBPEMEHHEBIE CTPYKTYpPBI U CBOMCTB HEOPIAHUYECKUX BEILECTB U

METO/Ibl HCCIIEIOBAHUS COCTaBa, | MaTEPHAJIOB.
CTPYKTYpBI U CBOMCTB
HEOPraHUYECKUX BEILECTB U YMeet: BbIOUpPATh U IPUMEHSATh COBPEMEHHBIE METO/IbI
MaTEpPUAIOB. UCCIIEIOBAHNS COCTaBa, CTPYKTYPhI U CBOMCTB
HEOPraHUYECKUX BEIECTB U MATEPHAIIOB.

Baageer: cOBpeMEHHBIMU METOAAMH MCCIIEIOBAHUS
COCTaBa, CTPYKTYPbI U CBOMCTB HEOPraHUYECKUX
BEILIECTB U MAaTEPUAJIOB.

3. Mecro nucuuniaunbl B crpykrype OIIOII
Jucuunnuna «TepMoauHamMuKa KHCIOTHO-OCHOBHOTO B3aUMOJICHCTBHUS B PacTBOpax»
(b1.B.1B.01.02) otHOCHTCS K AUCHUIUIMHAM BapuaTtuBHOW uactu Onoka bl «/lucuuriusl
(momymu)» OIIOII BO mo nanpaBnenuto mnoaroroBku 04.04.01 «Xumus» u usydaercs B 1
ceMecTpe Mo 04HOU popme U BO 2 ceMecTpe o 09HO-3a09HOM (hopme 00ydeHHUS.
JlanHblii Kypc 3aKiaJbIBaeT 3HAHUS [UIS HAYYHO-UCCIIENOBATENbCKON MPAKTHUKU U
BBITIOJIHEHUSI MAarucTepCKUX JAucceprauuid. JIUCHMIUIMHA HEMOCPEICTBEHHO CBsi3aHA C

4



HEOpraHUYecKol XuMuel, pru3ndeckoit XuMue n aHaIUTHIECKON XUMHEH.

4. Conep:kanve JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKasaHueM
OTBEJCHHOI'0 HA HUX KOJIHYeCTBA AKAIeMHUYeCKUX HJIH ACTPOHOMHYECKHX YaCOB M BH/10B

Y4eOHBIX 3aHATHH]

4.1 CTpyKTypa I¥CHUININHBI
OO6mast TPyA0EMKOCTh AUCIUILTUHBI 10 TaHHOU (hopMe 00ydeHUs! COCTABISET 2

3a4eTHbIe eAMHUIIBI (72 Jaca)

Tpyn0eMKOCTh, 4aCOB
. Bcero
dopma paboThl 00ydarommXxcs/Buapl yaeOHBIX 3aHATHIA Cemectp
1 2
32 32
KonTakTHas aynuTopHasi pabota o0yyarouuxcs ¢ MpenojaBaTeiemM:
Jlextunm (JI)
[IpakTrueckue 3ansatus (113)
JlabopaTophbie padoTsl (JIP) 32 32
CamocrositenpHast pabota ( CPC) 40 40
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman ()
Dcer (D)
Pedepat (P)
CamocTosiTebHOE U3YyUEHUE Pa3/IeIoB 40 40
By uTOroBoro KOHTpOJIs - 3a4€T
4.2 Conepxxanue pas3iesioB AUCHUIITHHBI
No HanmeHoBanwue o Dopma
oJlep:KaHue pasnena TEKYIIIETOo
pasiena pasjena KOHTPOJIS
Merox HanmenbImx kBaaparo (MHK).
OnpenerneHre mapaMeTpoOB YpaBHCHHS
TEMIePaTypHOU 3aBHCUMOCTH BHJIA
CP=a+bT no skciepuMeHTaTbHBIM
M CHob30BAHME nanHbpIM. OIpesieNIeHHe napaMeTpoB
YYICITIEHHBIX METOIOB B | YPABHCHHUS TEMIICPAaTypPHOH 3aBUCHMOCTH
1 TePMOJIHHAMHYECKHX Buga CP=a+bT+cT2 u CP=a+bT+cT2 no YO, T
pacueTax. SKCHECPUMEHTAIIBHBIM naHHBEIM. MeTon
rpaduyecKkoro MHTErpupoBanus. Pacuer
a0COJIOTHOTO 3HAYEHUS YPHTPOITHH
rpaduyecKuM UHTETPUPOBAHUEM TIO
METOJTy Tpamnenuii (yHKIHA BHUJA.




Ornpenenenue
TCPMOIAUHAMHUYCCKUX
BEJIMYMH.

Pacuer TEPMOIUHAMUYECKUX
XapaKTepUCTUK TIPOIIECCOB IJIABJICHUS,
UCTApeHUss W BO3TOHKHU IO JaBJICHHIO
mapa HaJ TBEpAOW M JKUIKOW ¢azamu.
Omnpenenenne TEMIIEPATypPHOI
3aBHCHUMOCTH JaBJCHHs Mapa BOAbI HaJ
TBepaoi (aszoil. Pacuer oSHrampmuu u
SHTPONHHU cyOnumanuu JbJa.
Omnpenenenne TEMIIEPATypPHOI
3aBHCHMOCTH JaBJIEHUS Mapa BOJbI HaJ
KuAKoW ¢azoil. Pacuer »HTANBIUU U
bHTponHH ucnapenus. OnpeaeneHue
TEeMIIepaTyphl IJIaBJIeHus Jbaa. Pacuer
TEMIIEPATYpPbl KUTICHUS BOJIBI.

YO, T

TepMoauHamMuka
XUMHUYECKOH CBSA3H.

Pacuer sHeprum u SHTPOITUH CBSI3U
JIByXaTOMHBIX MOJIEKYJI TIO
TEeMITEpaTyPHON 3aBUCHMOCTH N3MEHEHHS
sHepruu I'm60ca B mporecce
JMCCOLIMAIINK MOJIEKYJ Ha aTOMBI. Pacuer
SHEPTUU ¥ SHTPOIINH CBSI3U B PAAY
rajJoreHOB. AHAJIN3 B3aUMOCBS3H YHEPTHH
Y DHTPOTIHH CBSI3U C PU3UKO-
XMMHUYECKHMHU CBOMCTBAMH T'aJIOTE€HOB.
[Tpumenenue 3akoHa ['ecca s pacuera
SHEPTHH JAUCCOIMAIMN Ta3000pa3HBIX
MOJIEKYJI, COZIepKaluxX 0ojee 0 JHOi
ces3u. OnperneneHne cpetHel Y HePrin
cBs3u. OnpeneneHne SHepruu
JIMICCOLIMAIIY METaHa 1 TaHa. Pacuer
sHepru ceszell C-H u C-C. Onpenenenue
SHEPTUH AUCCOLMALNH STHIICHA U
anerwieHa. Pacuer sHeprun

%

YO, T

TepmonnHaMuKa
MOHHBIX
PaBHOBECHIA.

OrnpesenieHrue U3MEHEHUs SHTAIBITNH B
peaKuy HeUTpanu3alyy 1o TerioTaM
pacTBOpeHHUs (C MPUMEHEHHEM 3aKOHa
['ecca). OnpeneneHre KOHCTAaHTBI
nucconuaruu Bojbl MetogoM DJ1C u
BbIUKCIICHUE U3MeHeHus sHeprun ['nb6ca u
OHTAJIBIIMKA HEUTpann3anuu. Pacuer
HHTAJIBINK 00pa3oBaHust HoHOB H;O0™ u
OH". Pacuer TepMOAMHAMUYECKUX
xapaktepuctuk nonos HCO™,CO*; u Ca**
Vcrionp30BaHKE SHTAIBITNN 00pa30BaAHHS

HMOHOB I TCPMOJUHAMHUYCCKUX PaCYCTOB.

YO, T




TepmoanHaMuka
HECOBEPLICHCTB B
KpUCTA/UIaX  IPOCTBIX
BEIICCTB.

OobpazoBanue aedexToB Mo OpeHKemno u
[ToTTkw. Pacuer KOHCTaHTBI
paBHOBecHsl  Tporiecca  00pa3oBaHUS
BaKaHCHUH TI0 W3MEPEHHUSM  JUIMHBI
obpasia ©W  peHTreHorpaduyeckoro
OTIpENICIICHUs] HM3MEHEHUS TIOCTOSTHHOMN
PCIIETKH.

Onpenenenue TemMnepaTypHoOil

3aBHCHUMOCTH H3MeHeHwusl sHeprun [ mooca

npu 00pa3oBaHUK BaKaHCHH U pacdeT

YO, T

OYHASA ®OPMA OBYUEHUA

4.3 Pa3nesibl JUCUMILIMHBI, H3y4aemble B 1 cemecTpe

No KonnuecTBo yacos
- u AynuropHas
as- alMEHOBAaHUE Pa3JIeJIOB
p pas Bcero abota CP
Aena 13 JIP
I Mcnonssosanue umncnenmeix METO/I0B B 14 6 3
TEPMOJIMHAMUYECKHUX PACUETAX.
14
) OmnpeneneHne TepMOIUHAMUYECKUX 6 2
BEJINYHH.
3 [TepmoauHamuKa XMMHYECKOU CBSI3H. 14 6 8
4 [TepmonuHamMuKa MOHHBIX  PaBHOBECHIA. 14 6 8
5 TepMoauHaMKKa HECOBEPIIEHCTB B 16 ] ]
KpUCTaJIJIaX  MPOCTHIX BEUIECTB.
Hroro: 72 32 40
4.4 CamocTosiTesibHasi padoTa CTY/ICHTOB
HaumeHnoBanue tembl Bun camocrostensHOM
o OneHouyHoe Koza-Bo Kon
JUCIUIUIMHBIL UITU BHEAYyIUTOPHOU pabOThI
CPEeACTBO YacoB | KOMIIETEHIMU
pasnena oOyuyaromuxcs, B T.4. KCP
Hcnons3zoBanue M3y4YEHUE HAy4YHOU
YHUCJIEHHBIX METOJIOB B | JINTEPATyphI 110 TEME
8 patyp | vo,T.1 8 TK(p)-1
TEPMOJANHAMUYECKHUX BBITIOJTHEHUE YIPAXKHEHUM
pacueTax.
Onpenenenve U3y4YeHHE Hay4yHOU
TEPMOJIUHAMUYECKUX JIUTEPATYPBI 110 TEME YO, T, A 8 ITK(p)-1
BEJIMYHH.
U3Yy4YEHUE TEMBI C
TepmonmHamuka COCTaBJIEHHEM TECTOB VO, T, 1T 8 TIK(p)-1
XUMUYECKOH CBSI3U. >
Tepmoannamuka HaIMCcaHUe JTOKJIA0B 110
HMOHHBIX TEME, C BLIIIOJTHCHUEM VO, T, 8 [TK(p)-1
PaBHOBECHIA. YpaBHEHUHU




TepmoauHaMuka
HECOBEPIIICHCTB B
P VO, T 8 TIK(p)-1
KpUCTAIIaX  MPOCTHIX
BCIIICCTB.
Bcero yacor 40
4.5 JlabopaTtopHbie padoThI
Ne Ne Komuuecto
HanmenoBanwue 1a00paTOpPHOTO 3aHATHUS
n/n | paszgena 4acoB
1. 1 Hcnonp3oBanue YUCJCHHBIX  METOJIOB 6
TEPMOJMHAMHUYCCKHX pacyeTax.
2. 2 Ornpezenenne TePMOANHAMUYECKUX BETUUNH 6
3 ; TepMmoanHaMuka XUMHUYECKOHN CBSI3H. 6
4, 4 TepMoarHaMUKa HOHHBIX paBHOBECHI. 6
5 s TepMoarHaMUKa HECOBEPIICHCTB B KPUCTAIIaX MPOCTHIX g
BEIIIECTB.
Bcero: 32

4.6 IlpakTHyeckue (CeMUHAPCKUE) 3aHATHS — HE TIPEyCMOTPEHBI Y4eOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPelyCMOTPEHbI yUeOHBIM TJIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa IMCHUIIHHBI

O61mas TpyA0€MKOCTh AUCHUIUIMHBI IO JaHHOH ¢opMe 00yueHHUs! COCTaBISET 2

3aueTHbIe eAUHUIIBI (72 yaca)

Tpyn0eMKOCTh, 4aCOB

®opma paboTsl o0yyaromuxcs/Buapl yueOHbIX 3aHATHI Cemectp Beero
1 2
32 32
KonTakTHas aynuTopHasi pabota o0yyaromuxcs ¢ mpenojaBaTeiemM:
Jlextmunm (JI)
[IpakTrueckue 3ansatus (113)
JlaGopaTopHbie paboTsI (JIP) 32 32
CamocTtostenbHast pabota ( CPC) 40 40
Kypcosoii npoekt (KII), kypcoBas padora (KP)
Jlokman (J)
Ocer (9)
Pedepar (P)
CaMOCTOSTEILHOE N3YUCHHE PA3JICI0B 40 40
By uTOroBoro KOHTpOJIs - 3a4€T




4.3 Pa3enbl AUCHUILIMHBI, H3yYaeMble B 2 ceMecTpe

No KonmuectBo yacos
- 1 . . . AynuTtopHas
as- anMEHOBaHHE Pa3/IEIIOB
Eena pasi Bceero aborta CP
JI 113 JIP
1 M cnonp30BaHKe YMCIEHHBIX METOJIOB B 14 6 2
TEPMOJIMHAMUYECKHUX pacueTax.
14
) Ornpenenenre TepMOIMHAMHYECKUX 6 3
BEJIMYHH.
3 |[TepmoauHaMuKa XMMHYECKOU CBSI3H. 14 6 8
4 |TepmoaWHaMMKa MOHHBIX  pPaBHOBECHII. 14 6 8
5 TepMoauHaMUKa HECOBEPILICHCTB B 16 2 2
KpUCTA/UTaX  TPOCTHIX BEIIECTB.
Hroro: 72 32 40
4.4 CamocTosiTeJibHasi pa00Ta CTY/ICHTOB
HanmenoBanue TeMbl Bun camocTosiTeIpHOM
N O1eHouHOE Koi-Bo Kon
NUCLIUILINHEL WIH BHEAYIUTOPHOU pabOTHI
CPENCTBO 4acoB KOMIIETEHIIUN
pasnena oOyyvaroruxcs, B T.4. KCP
Ucnonw3oBanne W3y4YEeHHE HAyYHOU
YHCIEHHBIX METOJIOB B | JIMTEPATYPHI 110 TEME
patyp | VYO, T, I 8 K (p)-1
TEPMOJIMHAMUYECKUX BBITIOJTHEHHUE YIIPAKHEHHMA
pacyeTax.
Omnpenenenue W3y4YeHHE HAy4YHOMU
TEPMOJIMHAMHYECKUX JIUTEPATYPHI 110 TEME YO, T, A 8 [TK(p)-1
BEJIMYHH.
M3Y4YEHHUE TEMBI C
TepMOﬂHHaE’[HKa COCTaBJICHHEM TECTOB VO, T, II 8 TTK(p)-1
XAMUYECKOM CBS3U. T
TepmoanHaMuka HaITMCaHUe JOKJIag0B 110
HMOHHBIX TE€ME, C BBIIIOJIHEHHEM YO, T, 8 [TK(p)-1
PABHOBECHU. ypaBHEHUH
TepMmoguHamuka
HECOBEPIIEHCTB B
p VO, T 8 K (p)-1
KpUCTa/UTaX  MPOCTHIX
BEILIECTB.
Bcero yacoB 40
4.5 JlabopaTtopHblie padoThI
Ne No KommgectBo
HaunmMenoBanue 1abopaTopHOTO 3aHATHUS
/| pasuena JacoB
1. | Hcnons3oBanue YHUCIECHHBIX  METOJIOB B 6
TEPMOJIMHAMUYECKUX pacyeTax.
2. 2 OnpenesieHre TEPMOAMHAMUYECKUX BEJIMYUH 6




3 TepMoauHamuka XUMHUYECKOU CBSA3H.

3 6

4. 4 TepmoMHaMHUKa MOHHBIX PABHOBECHUH. 6

5 s TepMmoMHaMHKa HECOBEPIICHCTB B KpPUCTAUIaX MPOCTHIX g
BELIECTB.

Bcero: 32

4.6 IlpakTHyeckue (CeMUHAPCKUE) 3aHATHS — HE TIPEyCMOTPEHbI Y4eOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPelyCMOTPEHbI yUeOHBIM TJIAHOM

5. IlepedyeHb y4eOHO-METOAUYECKOr0 olecmedeHHUs] AJIsI CAMOCTOSATEJbHOH PadoThI
o0yuauuxcs Mo JTUCHUNJINHE (MOYJIIO).
Jl7is opraHu3aiy caMOCTOATENbHON PabOThl O0YUAIOUMXCA B COCTaBe Y4eOHO-METOIUYECKOTO
KOMILIEKCA JUCIUTUTUHBI UMEIOTCS Ha0OPBl MHAWBUAYAIBHBIX 33JJaHUN U TECTaM IO OTAEITBHBIM
TeMaM JUCIUIUIMHBL. YYeT pe3yJbTaToB CaMOCTOSATENbHONW paboThl BeIeTcs B paMKax
pPEUTHHIOBOM CHCTEMBl JAUCHMIUIMHBL. Ha caMoCTOSTeNbHYI0 TOATOTOBKY —JUCLUIUIMHBI
«TepmoguHamMuKa KHUCIOTHO-OCHOBHOTO B3aMMOJEHCTBHS B pacTBOpax» mperycmorpero 40
yacoB. B kauecTBe mMpOMEKYTOUHOM OLIEHKH YCIIEBAEMOCTH CTYJEHTOB MCIIOJb3YIOTCSI YCTHBIE
OMpOChl BO BpEMsSI NPOBEICHUS MPAKTUYECKHX 3aHATHH. C 1Lelbl0 YCIEUIHOTO YCBOEHHUS
MaTepuaia JUCUUIUIMHBI CTYJEHTaM IpEeAJIaraeTcs BBIINOJHEHHE WHIMBUIYAJbHBIX 3aJaHMil.
Jlis KOHTpOJs YCBOEHUS [aHHOW AMCUUIUIMHBI Y4YeOHBIM IJIAHOM TpeayCMOTpeHa crada
sk3ameHa. Ha sk3ameHe cCTyaeHTaM mpeuiaraercsi peluTbh 3ajady W OTBETHTh Ha JBa
TEOPETUYECKHX BOMpOca IO MarepuanaM Yy4yeOHOH muctumiuHbl. CTyOeHT CcYHTaeTcs
JIONYIIEHHBIM K CJlade 7K3aMEHa MpU YCJIOBUHU BBIIIOJHEHUS WM IUIaHA y4E€OHBIX 3aHATUN U
BBITIOTHEHUH BCEX 3aJaHUl U TECTOB B TEUEHUE CEMECTpPa, B COOTBETCTBUH C PEHTHHIOBOMA
cucremoii. [lpu npoBeaeHNN SK3aMEHA OTBET CUMTAETCS yAOBJIETBOPUTENBHBIM B ciayyae 50-60
% TMpaBUIBHBIX OTBETOB Ha TEOPETUYECKHE BOIMPOCHI U pelIeHuH 3aaaun. OTBET cUUTaeTcsa He
YAOBJIETBOPUTENbHBIM, €CIIM MaTepual yCBOEH CTyJIeHTOM MeHee, yeM Ha 50% u 3amaua He
pemieHa. J[ns momydeHus Oosee MIyOOKMX M yCTOMYMBBIX 3HAHWMN CTYJIE€HTaM PEKOMEH]IyeTCs
U3y4aTh JOIMOJIHUTENBHYIO JUTEPATypy, COIMCOK KOTOPOM MpUBEAEH B 1.8 pabouell mporpaMMel
M0 MUCIUIUIMHE, a TakXKe IS pacHIMpeHUs 3HAHUM MO AUCUUIUIMHE W JAJS BBINOJHEHUS
pedepaTa peKOMEHIyeTCsl HCIIONb30BaTh VIHTEpHET-pecypChl: TIOMCKOBBIE CAalThI, 0a3bl JAHHBIX
XUMHUYECKUX COSIMHEHUN, DIIEKTPOHHbIE ONOIUoTeKH (11.7).

6. ®OHA OUEHOYHbLIX CPEACTB AN NPOBEAEHNA ATTECTALUWN,
OBYYHAKOLWNXCA NO ANCUUNNJIMHE (MOA4YJIO)

[IpemycMoTpensl ciaeayromuye BUAbl KOHTPOJIS KAYECTBA OCBOEHUS KOHKPETHOM
JTUCIUTUINHBL:

- TEKYLIU KOHTPOJIb YCIIEBAEMOCTH

- MPOMEXKXYTOYHAsI aTTECTAIMsI 00YUYaIOUINXCS MO TUCITUTLINHE

q)OHI[ OLCHOYHBIX CPCACTB AJId IMPOBCACHHA HpOMG)KyTO‘IHOfI aTTecralmun
oOyyaromuxcs Mo AUCHUIITHHE 0(hOpMIIEH B MPUIIOKEHUH K paboueil mporpamme
JUCIMILIIUHBI.

TunoBble KOHTPOJIbHBIE 32/IaHUSI WM UHbIE MATepPHAJIbl, HEOOXOAUMBIE LIS
OLICHKU 3HAHUI, yMEHH i, HABBIKOB U (MJIM) ONbITA AeATEJbHOCTH B Mpolecce
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TeKylero KOHTPOJIst

PemmuTs 3a1aumn.

1. Cwmemanu 10 71 cONSTHONW KUCJIOTHI KOHIEHTpamue 3,65 r/m u 15 n runpokcuaa

HaTpus KoHIeHTpanuei 2 r/n. Onpenenuts pH momydeHHOTO pacTBopa.

2. Haiitu 06Bem pactBopa ¢ pH = 3,8, eciu ociie no6asieHus k vemy 0,6 1 pacTBopa
¢ pH

= 10,5 obpazoBancs pactBop ¢ pH =4,2.

3. Beraucnuts 06beM pactBopa 0,005 M cosiHO#M KHUCTOTHI, €CITH MOCTe T00aBICHUS

k Hemy 0,5 11 pacTBOpa ruapokcuaa 6apus koHnentpauueit 0,003 Moib/1 nomydnics
pactBop ¢ pH = 4,03.

4. Omnpenenuts 00beM pactBopa ¢ pH = 10,13, ecnu nmociie qo6aBinenus k Hemy 30 11
pactBopa ¢ pH = 9,76 obpazoBaics pactsop ¢ pH = 9,92.

5. Cmemranu 40 m° pactBopa ¢ pH = 6,7 u 2000 1 pactBopa ¢ pH = 8,3.
Onpenenutes pH pactBopa mocie cMenIMBaHusI.

6. Omnpenenuts 06beM pactBopa ¢ pH = 13,4, ecnu nocne no0aBIeHUS K HEMY

40000 1 pactBopa ¢ pH = 4,8 o6pa3zoBaics pactsop ¢ pH = 8,5.

7. Omnpenenuts pH pactBopa, ecnu x 40 11 pactBopa ¢ pH = 6,7 noGaBumm 2 i
pactBopa ¢ pH

=8,3.

8. Cwmemanu 2 1 cepHOM KuCIOThI KoHIeHTparuei 0,01 Mons/m u 3 1 menoun ¢ pH =

12,5. Onpenenuts pH nomydeHHoro pactsopa.

0. Omnpenenuts 00beM pactBopa ¢ pH = 11,3, ecniu mocne nobasnenus k Hemy 0,2 1

pactBopa ¢ pH = 2,9 u 0,5 n pactBopa ¢ pH = 3,5 obpazosascs pactsop ¢ pH =4,1.

10.  Ompenenuth 00BeM pacTBopa ¢ pH = 2,14, eciiu mocie nobasieHus k vemy 1,75 i

pactBopa ¢ pH = 11,85 obpa3zosancs pactsop ¢ pH = 10,23.

MeTtoanyeckue MaTepuaJbl, ONpeae/silONIie MPoueaypbl OLeHUBAHUSA
3HAHWI, YMEHHM i, HABBIKOB 1 (MJIH) ONBITA AeSATEJbHOCTH

YCTHBIA OTBET

Onenka 3HaHUH mpenanosiaraet AU GEpeHINPOBAHHBIN MOAX0I K 00yJaromemycs,
y4eT €ro HWHIWBHIYaJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOSGHHUS M CHCTEMaTH3allUH
OCHOBHBIX MOHATHI M KaTErOpui Mo JucHUIUIMHE. Kpome TOro, oueHMBaeTcs HE TOJIBKO
IyOMHA 3HAHWK ITOCTaBJICHHBIX BOMPOCOB, HO W YMEHHE HCIOJIb30BaTh B OTBETE
npakThyeckuit matepuai. OLeHruBaeTcs KyJibTypa peuu, BlaJeHUE HaBBIKAMH OPaTOPCKOTrO
HCKYCCTBA.

Kpumepuu oyenueanus: nocnenoBaTeIbHOCTb, MOJIHOTA, JIOTUYHOCTh W3JIOKEHHS,
aHAIM3 PA3IMYHBIX TOYEK 3pPEHUS, CaMOCTOATEIbHOE O0000IIeHHe MaTepuaia,
UCTIONIb30BaHUE MPO(PECCHOHAIBHBIX TEPMUHOB, KYJIbTypa PEUYH, HABBIKM OPATOPCKOTO
uckycctBa. M3noxenue marepuania 6e3 GakTHUECKUX OUTHOOK.

OueHnka «omauyHO» CTaBUTCA B cllydae, KOIJla MaTepual M3Jaraercs
HCUYEPIIBIBAIONIE, TOCJIEI0BATEIbHO, TIPaMOTHO M JIOTUYECKH CTPOMHO, TIPU HSTOM
PACKpBIBAIOTCSI HE TOJIBKO OCHOBHBIE TOHSTHS, HO M AHAIM3UPYIOTCS TOYKU 3PEHUS
pasIUYHBIX aBTOpoB. OOydaroOImMACsS HE 3aTPYIAHSAETCS C OTBETOM, COOJIIONIAET KYJIbTYPYy
peun.

OneHka «xopowtoy CTaBUTCS, €CIU OOYyYalOIIMIACS TBEPAO 3HACT Marepuall,
IPaMOTHO W TIO CYNIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYECKyro 0a3y, HO MPH OTBETE Ha
BOIIPOC JOMYCKAET HECYIIIECTBEHHBIC MOTPEITHOCTH.

OneHka «y0os1emgopumenbHoy CTABUTCS, €CIU OOYYAIOUIUIICSI OCBOMI TOJILKO
OCHOBHOM Marepuajl, HO HE 3HAeT OTACJIbHBIX JeTajed, JOMYyCKaeT HETOYHOCTH,
HEJAOCTATOYHO TMpPaBWIbHBIE  (QOPMYIUPOBKH, HApyIIaeT MOCIEAOBATEIHHOCTh B

11



H3JIOKCHUN MaTcpualia, 3aTpyAHACTCA C OTBCTaMH, IMOKA3bIBACT OTCYTCTBHUC JOJDKHOM
CBs3H MCXKIY aHAJIM30M, apryMeHTauHeﬁ " BBIBOJAMU.

OHeHKa ((H€y008ﬂ€m@0pum€]le0» CTaBHUTCA, €CIIN 06ytmroumﬁc51 HC OTBCYACT Ha
IMOCTaBJICHHBIC BOIIPOCHI.

TECTHPOBAHHUE
SBisieTcs OAHUM U3 CPEACTB KOHTPOJIS 3HAHUHM 00YYarOMIMXCs IO TUCIUILTHHE.
Kpumepuu oyenusanus — npaBUIIbHBIN OTBET Ha BOIIPOC
OueHka «omauyHOy CTAaBUTCA B CITydae, €Ciu MpaBuwiIbHO BhIOIHEHO 90-100%
3amanuii O1leHKa «Xopouioy CTaBUTCS, €CJIM MPABUIILHO BbINOJIHEHO 70-89%
3aJIaHui
Oruenka «yodogremseopumenbHo» CTaBUTCS B CIy4ae, €CIU MPABUIHLHO BBHITIOTHEHO
50-69%
3aJaHui
OueHKa «Heyoos1emeopumenbHoy CTaBUTCS, €CIU MPABUIBHO BBIMOJHEHO MEHEEe
50% 3agaHui

KOHTPOJIBHAS PABOTA

OrneHuBaeTcsl HE TOJIBKO INIyOMHA 3HaHUI MMOCTABJICHHBIX BOIPOCOB, HO U YMEHHE
M3JI0KHUTh TUCHMEHHO.

Kpumepuu oyenusanus: mnocinenoBaTeabHOCTb, MOJTHOTA, JIOTUYHOCTh H3JI0KEHUS,
aHaIN3 PA3IMYHBIX TOYEK 3PEHUS, CaMOCTOSTENbHOE 0000menne MaTepraia. M3noxenne
MmaTepHaia 0e3 (aKTHUECKUX OIUOOK.

OueHka «omauuH0» CTaBUTCA B CIIydae, KOTJa COOIIOCHBI BCE KPUTEPUH.

OneHka «xopowio» CTaBUTCS, eciad OOy4yaroIIMHCS TBEpJO 3HAEeT MaTepuall,
IPaMOTHO M IO CYIIECTBY H3JIaraeT €ro, 3HAaeT INPAaKTUYECKylo 0a3y, HO JOIyCKaeT
HECYIIECTBEHHbIE TOTPEITHOCTH.

OueHka «ydosnemeopumenbHoy CTABUTCSA, €CIH OOYYAIOMIMHCS OCBOWIJI TOJIBKO
OCHOBHOH Marepuan, HO HE 3HAeT OTIENbHBIX JeTaleld, JOMyCKaeT HETOYHOCTH,
HEIOCTaTOYHO  TpaBWIbHBIE  (QOPMYJIMPOBKH, HapylIaeT IOCIEI0BATEILHOCTh B
M3J0KEHUU MaTepuala, 3aTpyAHSeTCsl C OTBETaMHM, IOKa3blBa€T OTCYTCTBHUE OJDKHOM
CBSI3U MEKIY aHAJIM30M, apIyMEHTAIlUEeH U BHIBOJAMH.

OueHka «HeyodosnemeopumenbHoy CTaBUTCS, €CIM OO0y4aroIuiicss He OTBEYAaeT Ha
MOCTaBJICHHBIE BOTIPOCHI.

Jtanbl (POPMHUPOBAHUS U OLlEHMBAHUS KOMIETEeHIU I

Ne | KonTtposmpyemblie pa3aesibl (TeMbI) HaumenoBanue
Koa xomnerennum
n/n AUCHHUIIMHBI OLICHOYHOI'0
(111 ee 4aCTH)
cpeCTBa
1 Hcnonp30BaHne YUCIEHHBIX METOJIOB
B ITK(p)-1 YO, T, J
TEPMOAMHAMUYECKUX pacueTax.
2 Omnpenenenne TePMOIMHAMUYIECKIX MK (p)-1 VO, T, 11
BCJIMYHH.
3 TepMoanHaMHUKa XMMHYECKOI CBSI3H. [TK(p)-1 YO, T, A
4 TepmoavHaMUKa HOHHBIX  PAaBHOBECHI. [TK(p)-1 YO, T,
5 TepmoarHaMuKa HECOBEPILICHCTB B MK (p)-1 VO, T

KpucTajuiax IMPOCTLIX BCIICCTB.
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IIlkana 1 KPpUTEPUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPUYECKHX padoT

banabl Kpurtepun

I'myObokoe wu TmpoyHOE YCBOEHHME mporpaMMHOro Matepuana. llomHbie,
MOCIIeIOBATEIbHBIE, TPAMOTHBIE H JIOTUYECKH U3JlaraéMbleé OTBETHI  IPHU
5 BUJOU3MEHEHUU 3asaHus. CBOOOTHO CIIpaBISIETCS C MOCTABICHHBIMU 3a/layamH,
MOXKET 06OCHOBaTL IMPUHATLIC pelicHuA, JACMOHCTPUPYCT BJIaACHUC
Pa3HOCTOPOHHUMH HABBIKAMH U IPUEMaMU BBITIOJHEHHSI IPAKTUUYECKUX PaloT.
3HaHUEe MPOrpPaMMHOr0 MaTepuaia, IPaMOTHOE H3JI0KE€HHE, 0€3 CYIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOMNPOC, NPABHIBHOE MPUMEHEHUE TEOPETHUECKUX

4 3HAHWUMU, BJIAJICHUC HEOOXOJUMBIMH HABBIKAMH IIPH BBITIOJHCHUH MPAKTHUECKUX
3ajad.
JleMOHCTpHpYEeT yCBOCHHE OCHOBHOTO MaTepHalia, TP OTBETE JOIMyCKAOTCS

3 HETOYHOCTH, MPHU OTBETE HEJOCTATOYHO MPaBWIbHBIE (POPMYITUPOBKU, HAPYIICHUE
MOCIICIOBATEIPHOCTH B HW3JIOKEHUW TPOTPAMMHOIO Marepwalia, 3aTpyIAHCHHS B
BBIMIOJTHEHUH MPAKTHYECKHX 3aJaHHi.

7.1 Cnaboe 3HaHWE MPOTPAMMHOIO Marepuaja, NPH OTBETE BO3HUKAIOT OIIUOKH,
3aTpPyIHEHHsI PU BBIMOJIHEHUU MPAKTHUYECKHUX PadoT.

0 He Ob1710 MONBITKA BBEIMOJIHUATE 3aIaHHUE.

7. OcobeHHOCTH peaindanuu JUCHUIVIMHBI AJA MHBAJIHUAOB H JIUI € OrPpaHHYC¢HHBIMH
BO3MOKHOCTHMHU 310POBbS

[Ipu oOyueHMM JMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI YUHUTBIBAIOTCS HX
WHAMBHUAYyalbHbIE TcuXxoduznyeckue ocoOeHHocTu. OOydyeHHe HHBAJIUIOB OCYIIECTBISETCS
TaKKe B COOTBETCTBUM C HHIMBHIYaJbHONH NpPOrpaMMoil peaOmiuTanuyd WHBanuAa (Tpu
HaJTUYHH).

Mna nuy ¢ Hapywenuem ciyxa BO3MOXHO TpPEAOCTaBICHHE yueOHOW uHpopMmanuu B
BH3yaJIbHOU (popMe (KpaTKHii KOHCTIEKT JIEKIIMI; TEKCThI 3aJJaHN, HalleYaTaHHbIC YBEIIMUYEHHBIM
mpupTOM), Ha ayIUTOPHBIX 3aHATUSAX JOMYCKAaeTCs NPUCYTCTBHE ACCHCTEHTa, a TaKKe
CYpAOINEPEBOTUUKOB U  THQJIOCYPAONEPEBOTUUKOB. TeKyImIUid KOHTPOJb YyCIIEBAEMOCTH
OCYIIECTBIISICTCS B MHCbMEHHOW (hopMme: 0Oyyaromuiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCbMEHHO BBITIONHSAET TpakTHueckue 3amaHus. [lokmax (pedepar) Takke MOXKET OBITH
IpeJCTaBJIeH B MUCbMEHHOU (hopMe, TP ITOM TpeOOBaHUSA K COJIEPKAHUIO OCTAIOTCS TEMH K€, a
TpeOOBaHUS K KaUYECTBY M3JIOKEHUS MaTepHaia (MOHATHOCTh, KaYeCTBO PeUH, B3aUMOJCHCTBHE C
ayIUTOpUel W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHUSA, IMPEIbSIBIIEMbIE K
MUCbMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKA JIUTEPATypbl, IPaMOTHOCTb,
HaJIMYUE WUIIOCTPAIMOHHBIX MarepuanoB U T.1.). [IpomexxyTrouHas arrecranus Uisl JIMIL C
HapyLIEHUSAMH CIyXa MPOBOAMTCA B MHCbMEHHON (opme, MpH 3TOM HCHOJIB3YIOTCS OOIIHe
Kputepuu oneHuBaHus. I[lpu HeoOXOAMMOCTH BpeMsl HOATOTOBKA K OTBETY MOXET OBITh
YBEJIHYEHO.

Jna nuy ¢ napywenuem 3penus NOIyCKAeTCs ayIuallbHOE MIPeJoCTaBIeHne HH(OPMAIIIH,
a TaKXKe WCIOJb30BaHWE HA AayJUTOPHBIX 3aHATHUAX  3BYKO3AMHUCBIBAIOIIMX YCTPOMCTB
(muktooHOB M T.n.). JlomyckaeTcss NMPHCYTCTBHE Ha 3aHATUSAX ACCUCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOIIETO O0YyYalOMIMMCS HEOOXOJMMYIO0 TEXHHYECKYI0 MOMOIIb. TeKyIuid KOHTpPOJb
YCIIEBAEMOCTH OCYIIECTBIsieTcs B YCTHOH ¢opme. [lpu mnpoBeaeHHH NPOMEKYTOUHOU
aTTecTaluy JUIsl JIUIl C HapyILIEHUEM 3PEHHsS TEeCTHUPOBAHHE MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobeces10BaHUE 110 BOIPOCAM.

Jna nuy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300P08bS, UMEIOWUX HAPYUIeHUS ONOPHO-
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ogueamenvbHo20 annapama, Ha ayIUTOPHBIX 3aHATHSAX, a TakKKe MPU MPOBEACHUU MPOIEAYP
TEKYIIETO KOHTPOJIA yCIIEBAEMOCTU U HpOMe)KYTOqHOﬁ aTTeCTalli MOT'yT OBITH IpeaoCTaBJICHBI
HEOOXOUMBbIE TEXHUYECKHE CpeicTBa (TIEPCOHANBHBIM KOMIBIOTEp, HOYTOYK WIH JPyroi
TaJDKEeT); AOMYCKAETCS MPUCYTCTBHUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO O0YJAFOIITIMCS
HEOOXOUMYI0 TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MEePEeABUraThCs MO ayAUTOPHH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM ).

8. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbI, HEO0OX0AUMOM 1151
OCBOCHHS TUCHHUILINHBI

8.1 OcHoBHas quTeparTypa:

1. bakmreitn b.C. ®usnueckas xumusa. TepMoanHaMUKa U KUHETHKA [DIEKTPOHHBIA pecypc]:
yuebnuk/ bokmreiin b.C., Mengenees M.U., IloxsucueB O.B.— DnekTpoH. TEKCTOBbIE
nanueie.— M.: Wsnmarensckmit Jlom MUCuC, 2012.— 258 c¢— Pexum pgocryna:
http://www.iprbookshop.ru/57094.html.— 3BbC «IPRbooks»

2/T'puropeeBa JI.C. ®usnyeckas Xxumus [IIEKTpOHHBINA pecypc]: yuebHoe mocobue/ ['puropbena
JL.C., Tpudonoa O.H.— DnekTpoH. TeKCTOBBIE AaHHbIE.— M.: MOCKOBCKUI TOCYJapCTBEHHBIH
CTpoUTeNbHBIN YHUBepcuteT, Al [Iu Op Menua, O9bC ACB, 2014.— 149 c¢.— Pexum nocryna:
http://www.iprbookshop.ru/26215.html.— DBC «IPRbooks»

3. ®dusznueckass xumus. Teopust U MpakTUKa BBINOJIHEHUS pacdyeTHbIX pador. Yacts 1.
DKCTEHCHUBHBIE CBOMCTBAa TOMOI€HHBIX cucTeM [DnekTpoHHbld pecypc]/ E.M. CtenanoBckux [u
ap.]— DNeKTpoH. TeKCToBble JaHHble.— EkarepunOypr: VYpanbckuil ¢denepanbHbiit
YHUBEPCUTET, 9BbC ACB, 2016.— 136 c— Pexxum JIOCTyIIa:
http://www.iprbookshop.ru/66611.html.— 3BC «IPRbooks»

4. @dusnyeckas xumus. Teopuss W NpakTHKa BBINOJHEHMS pacueTHbIX pabor. Yacts 2.
Xumuueckoe u (pazoBoe paBHoBecue [Dnextponnsii pecypc]/ E.M. CrenanoBckux [u ap.].—
DNeKTpPOH. TeKCTOBbIE JaHHble.— ExatepunOypr: Ypanbckuii penepanbublii yausepcuret, IbC
ACB, 2016.— 160 c.— Pexum npoctyma: http:// www.iprbookshop.ru/66612.html.— 3bC
«IPRbooks»

8.2 JlomotHuTEIBLHAS JIMTEPATYypA:
l. Crpombepr A.I'. dusnueckas xumus /A.I'. CtpomOepr.- M.: Boiciias mkosna, 2003.-
527c.

2. I'enppman M.U. [Ipaktukym no ¢puznyeckoit xumuu / M.U.I'enbpman.- CIIO.:
«Jlanby, 2004.- 256¢.
3. [Honropak O.M. Tepmonunamuka B pusnueckoit xumuu/ O.M.Ilontopak.- M.:

Bricmag mkona,1991. -319 c.
4.  ®usnueckas xumus / K.C.Kpacnos u np.-M.: Beiciias mikona, 1995.-

8.3 llepuoguueckue u3ganus

1. Bectauk MI'Y - Jlunensunonnsiii gforosop Ne 157 —IT ot 01.08.2018
2. Hayka u texnuka B Poccun Jlunensuonnsiii norosop Ne 157 — IT ot 01.08.2018

9. Ilepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH ""UnTepHeT"
(nasee - cerpb "UHTEpHET"), HEOOXOAMMBIX /1JIsl OCBOEHUSA TMCUMILTUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snekrponHas 6uoanoreka, cucrema PUHIT

L=
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http://www.pedagogika-rao.ru/
http://www.knigafond.ru/
http://www.iprbookshop.ru/

5. http://pedsovet.org/-uHTEpHET MEACOBET
6. DneKTpOoHHO-OMONMOTEYHass cucTemMa wu3faTenbcTBa «Jlamb» - Pexxum mocryma: http://
e.lanbook.com

9.1 CocTaB NpOorpaMMHOro odecrne4eHust

1. Epwnas snextponHas oOpa3oBaTenbHas cuctema U-complex
AHTHIIIarHaT
Onepanunonnas cucrema Windows
KomnbrotrepHas nporpamma aist XuMukoB AcidBaselab
Komnerorepnas nmporpamma jist xumukoB Chemlab

il

10. MeToauveckne yKazaHus AJs1 00y4aKIHUXCSH 110 OCBOEHMIO THCHHUILIMHBI (110
BU/IaM Y4eOHBIX 3aHATHI)

B cootBerctBun ¢ TpeboBanusimu ®I'OC BO mnpenomaBanue y4eOHON AHUCIUTUTMHBI
«TepMogmHaMUKa KHCIOTHO-OCHOBHOTO B3aWMOJICHCTBUSA B PacTBOpax» OCHOBBIBACTCS Ha
WHHOBALIMOHHBIX TCUXOJIOrO-TEJArOTUYECKUX TEXHOJOTUSX, HAINpPaBJICHHBIX HA TMOBBIIICHUE
3¢ (}eKTUBHOCTH U KadecTBa (OPMHUPOBAHUSA NPOGECCHOHATBHBIX HABBIKOB OO0YYaroIIMXCS.
OcHoBHbIMU (popmamu  OOydYEHHUsI SBISIFOTCS: JEKIWH, JTaOOpaTOpHBIE 3aHATHSA, a TaKKe
caMOCTOSATENIbHAs paboTa yJarierocs.

Jlekuus. JIekuy 4uTaOT MO HamOoJee BaXKHBIM pazaenaM mporpammbl. OHH HOCST
poOJeMHBIN XapakTep u (GOPMHUPYIOT Y CTYJCHTOB CHCTEMHOE TPECTaBICHNE 00 M3ydaeMbIX
pasnenax mpenMera, 00eCNeYMBAIOT YCBOCHHE HWMH OCHOBHBIX MPHUHIMIIOB M TMOJIOKEHUN
JAHHOW NUCHUIUIMHBI. KOHCIEKTUpOBaHUE JICKIHMA BENETCS B CHEHHAIBHO OTBEICHHOW JIS
ATOr0 TETPA/U, KAXAbIA JIUCT KOTOPOW NOJKEH MUMETh moust (4-5 cM) uisl AOMOJTHUTEIbHBIX
3anmceil. HeoOXoammo 3amuchiBaTh TEMY U TUIAH JICKITUH, PEKOMEHIyEMYIO JINTEpaTypy K TEME.
3anucu paszenoB JIGKIUU JOKHBI UMETh 3arojIOBKH, MOA3arojOBKH, KpacHble CTpOku. Jlms
BBIJICJICHHSI PA3/IeNIOB, BBIBOJIOB, ONPECICHU, OCHOBHBIX HACH MOMXHO HCIIOJIh30BaTh 1BETHHIC
Kapanaamu u ¢iaoMactepbl. Ha3BaHHbBIE B JIEKIIMH CCHUTKA HAa MEPBOUCTOYHUKH HA/IO MIOMETHUTH
Ha TOJISIX, YTOOBI MPU CaMOCTOSITEIIPHONW pa00Te HAWTH W BOHCATh UX. B KOHCIEKTE TOCIOBHO
3aMUCHIBAIOTCS OIpEACTCHHs TOHSATHI, KaTreropuii u 3akoHOB. OcTanbHOE IOHKHO OBITH
3alyucaHo CBOMMH cioBaMU. KaxaoMy cTyaeHTy HEoO0XOAMMO BbIpaOOTaTh U MCHOJIb30BATh
JOMYCTHMBIE COKpAIlleHUs1 HauOoliee PacHpOCTPAHEHHBIX TEPMHHOB M MOHATUNA. B KOHCHEKT
clenyeT 3aHOCUTh BCE, YTO TpENojaBaTelb MHUIIET Ha JOCKE, TAK)KE PEKOMEHIIyEMbIC CXEMBI,
TaOJUIIBI, TUarpaMmel 1 T.1. Tekynas pabota Haj u3ydeHueM nHGOpMaIuu 1Mo aMOyJIaTOPHOMY
BEJICHUIO OOJLHBIX MPEJCTABISET COOOW TIIaBHBIM BUJ CaMOCTOSTEIbHONW PabOTHI CTYJ/ICHTOB.
Omna BKITIOYaeT 00pa0dOTKy KOHCIIEKTOB JICKIIMIA MMyTeM CHCTEMaTU3alliu MaTepuaa, 3armoTHeHUS
MPOITYIIIEHHBIX MECT, YTOYHECHHS CXEM W BBIJICIICHUS TJIABHBIX MBICJICH OCHOBHOTO COJEPKaHMSI
JeKiuu. J{7s 3TOro MCMONB3YIOTCS UMEIOIIUECS yueOHO-METOIUYECKHEe MaTephallbl U Apyras
peKkoMeHoBaHHas JauTeparypa. C TIenbi0 yIydllleHHus YyCBOCHHUS MaTepuana TpeOyeTcs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCJE 3aHATHI, OTMETUTh MaTepual KOHCIEKTA JIEKINI, KOTOPBIH
BBI3BIBACT 3aTPYJHCHUS JUIsI TTOHUMAHUs, TIOMBITATHCS HAWTH OTBETHI HA 3aTPYIHUTEIHHBIC
BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIyEMYIO JTUTEPATYPY.

CamocrositesibHast padora. CamocrosTenbHas paboTa SBISETCS OJHUM W3 BHJIOB
y4eOHOU JIeATENbHOCTH OOYyYaloluXcs, CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIHLHOCTH,
OTBETCTBEHHOCTH M OPTaHM30BAHHOCTH, TBOPUYECKOTO MOAX0Ja K PEIICHUIO TTPOOIeM yueOHOTo
1 TpoecCHOHANBFHOTO YPOBHs. BHeayauTopHas camocTosiTenbHas paboTa BBIMONHSETCS IO
3aJIaHUI0 TIPETIoIaBaTesisi, HO 0€3 ero HermocpeacTBeHHOro ydactus. [Ipu mpeabsBiIeHUN BUIOB
3aJaHUil Ha BHEAYAMTOPHYIO CAMOCTOATEIbHYIO pPabOTy pEKOMEHIYEeTCsl HCIOIb30BaTh
I GepeHIMPOBaHHbI MOAX0A K YPOBHIO TMOJATOTOBIEHHOCTH oOydaromerocs. Ilepen
BHITIOTHEHHEM  BHEAYAMTOPHON  CAaMOCTOATENbHOW paboThl  TpernojaBaTelb  MPOBOJIUT
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http://xumuktutor.ru/view_programm.php?id=16
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KOHCYJIbTAllUI0 C ONpEACIEHUEM LENHU 3a/JaHus, €ro COJAEp)KAaHUSA, CPOKOB BBIIIOJIHEHUS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIeHKH, (OpPM KOHTpOJIi U mepedHs nuteparypbl. ColepKaHue CaMOCTOSTENbHONW palOOTHI:
YTEHHE OCHOBHOW M PEKOMEHIYEMOH JOTOJIHUTEIbHOU JINTEPATYpPhl, PEIICHUE CUTYalMOHHBIX
3ajjay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHOM AKTHMBHOCTH, TBOPYECKOTO MBIIUICHUS
CTYJCHTOB, NIPUBUBAET HABBIKM CaMOCTOSITENILHOTO MOMCKa MH(pOpMaluy, a Takxke GopMupyer
CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEpPIICHCTBOBAHMIO, CaMOpEalM3allil U TBOPYECKOMH
ananrtanuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyet
CIOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAX MPO(ecCHOHATBbHON U COLIMAIbHON JeSITENbHOCTH.

3aver. 3aBeplIarOIIMM D3TallOM UW3YyYEHUs JUCLUUIUIMHBI SBISETCS IPOMEXYTOUHAs
aTTecTalnus B BUJe YCTHOro 3aueTa. [Ipu 3TOM CTyI€HT JOJKEH MOKa3aTh BCE T€ 3HAHMSI, YMEHUS
U HaBBbIKH, KOTOpble OH MpUOOpeN B Ipolecce TeKylleld paboThl MO M3YYCHUIO JAUCHUILIUHBI.
JIMCLIUIUIMHA CUUTAETCS OCBOCHHOH CTYJEHTOM, €CIIM OH B IOJIHOM 00beMe C(HOpMHpOBAI
YCTQHOBJICHHbIE KOMIIETEHLIMM W CHOCOOEH BBINMOJHATH yKa3aHHbIE B JaHHOM Hporpamme
OCHOBHBIE BHJBI NpOo(decCHOHATbHOW JeATeNbHOCTH. (OCBOCHHE JTUCHUIUIUHBL  JIOJKHO
MIO3BOJIUTH CTYJIEHTY OCYILECTBIISITh KaK AHAJUTHUYECKYIO, TaK U HAay4HO-HMCCIIEI0BATENbCKYIO
NeSITeNIbHOCTD, YTO Mpe/roaraer riyookoe 3HaHHE TEOPUHU U MPAKTUKKU JaHHOTO Kypca.

11. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOIHI, HCIOJb3YEeMbIX IIPH OCYLECTBJICHUMN
o0pa30BaTeIbHOIO Npouecca no AMCHUIINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOro odecriedeHusi 1 THGOPMALMOHHBIX CIIPABOYHBIX cHCTeM (NP

HE00XO0AUMOCTH)
[Ipu u3yyeHuu cTyieHTaMu AUCUUIUIHHBI « TepMoauHaMIKa KUCIOTHO-OCHOBHOTO
B3aMMOJIEMCTBHSI B pAaCTBOPAX» UCIOJB3YIOTCS CIEAYIOIINE TEXHOJIOTHUH:

- TEXHOJIOTMHU TpoOJIeMHOro oOyueHusi (IMpoOJieMHbIE JIEKIMH, MPOBOAUMBIE B (Qopme
JMasora, pereHne yaeOHo-poQecCoHaNbHbIX 3a7a4 Ha JIEKIUAX);

- UHTEPAaKTUBHbIE TEXHOJOTMM (TPOBEJCHHE JIEKUMH JTUAJIOrOB, KOJUIEKTHUBHOE
00CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHIO TOW WIM WMHON y4yeOHO-IpodeccHOHaTbHON
3a/1aun);

- MH(QOPMAIMOHHO-KOMMYHHKATHBHbIE 00pa3oBaTeIbHbIC TEXHOJIOTHU (MOJIEIUPOBAaHUE
M3y4aeMbIX SIBJICHHM, Mpe3eHTalusl y4eOHbIX MaTepHalioB (C MAaKeTOM MPUKIAJHBIX IPOrpamMm
Microsoft Office Point)) u aeMeHTBbI TEXHOJIOTHI TPOEKTHOT'O O0YUYECHHUS.

12. MaTrepuanbHO-TeXHUYeCKas 0a3a, HeOOX0AUMAS VISl OCYLIeCTBJIEHUS
o0pa3oBaTe/ILHOIO MpoLecca Mo JUCUHILINHE
VYuyebHas qucuMIUIMHA oOecredeHa yuyeOHO-MeTOAMYECKONW JOKYMEHTAe (KOMIIOHEHT
y4eOHO- METOJIMYECKOro KoMILIekca Mo aucuuiuinae). ObecnedeH noctyn K GoHaaM ydeOHBIX
nocoOuit, OUOIMOTEYHBIM (OHIAAM C TMEPHUOAMYECKUMM H3JIaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. Y4eOHbIe 3aHATHS 10 TPEIMETy TPOBOIATCS B CICHUAIN3UPOBAHHON ayTUTOPHUU
(untepaktuBHas gocka+lIK+Buneonpoektop). Takxke uMeeTcss KOMMBIOTEPHBI Kiacc C
MYJIBTHMEIHHHBIM 000pyIOBaHHEM U JIOCTYIIOM K ceTH MHTepHeT.
JlaGopaTopHble padoThl TPOBOJATCA B y4eOHBIX J1aboparopusix Kadeapbl
XuMHH (2-16 u 2-25), KOTOpble OCHAIIEHBI BHITSDKHBIMHU HIKadaMu-? U OCHOBHBIM
1a00paTOpHBIM 000pPYyI0BaHUEM:
071 836€UUBAHUsL — BECBI TEXHOXUMHUYECKUE M aHATUTHYECKHUE;
014 ¢unbmposanus — BOPOHKU CTEKJIsIHHBIE, (papdopoBbie, konObl byH3eHa,
Hacockl KaMOBCKOT0, BaKyyMHBIE HACOCHI,
0/1 8bICYUUBANHUS U NPOKATUBAHUS 6eujecme — IKCUKATopbl, yamku Ilerpu,
bapdopoBble YaLIKK, TUTIIH, CIUPTOBKH, CYIINIbHBIE MIKa(bl, MypelbHbIE MeYH;
0/l Npu2omMoBeHUs pacmeopos — CTakaHbl, MEpHbIE KOJOBI, MEPHbIC LMIHHIPHI,
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ITUTICTKH,

HabOpBI apEOMETPOB;

0715 NPOBEOEHUs PA3IUUHBIX ONBIMOG NO NOLYYEHUIO 8EUECE U BbIABIEHUIO UX
XUMUYECKUX C80UCME — CTEKIITHHBIE IPOOUPKH, CTaKaHBI, KOJIOBI M PETOPTHI; KOOI
Bropiia; BopoHkH KanenbHble, CKISHKE [Ipekcens, THUIEHKO U Ipyrue NpOMbIBHbIE
CKJISTHKH;
¢dapdopoBble yalIky, CTaKaHbl, TUIJIM, CTYNKH C TMECTHKaMmu; anmaparbl Kwumma,
ra30MeTphl, 030HATOPbI, KAJIOPUMETPBI, TEPMOMETPHI, KOJIOOHArpeBaTeu; BOJISHBIE,
MacJIsSiHbIE W TIeCYaHble 0aHM; XOJOAWIBHUKY JInOuxa, BO3AYIIHBIE XOJIOIMIBHUKY,
KPUCTAJLIN3aTOPbl; MPUOOpPHI  [UId  HAOMIOACHUS  DJIEKTPONPOBOAHOCTH,  AJIS
AIIEKTPOJIN3A; TAIbBAHMYECKUE 3IIEMEHTHI; BOJIBTMETPBI, TEPMONAPHI, JIAOOPATOPHBIE
aBTOTPaHC(POPMATOPHI; nepeMelnBaroniee YCTPOMCTBO, neHrpudyra,
KoJ0oHarpeBaTenu;

CTOJIbI JJAOOPATOPHbIE U NPUCTEHHBIE C MOABEICHHBIMH - BOJOU U IEPEMEHHBIM
TokoM 220 B; xuMudeckue mkadbl [UIst XpaHEHUS: PEaKTUBOB; ITOCYbI; TPUOOPOB;
XaJIaTOB, BEPXHEH OZeK1bl, BHITSKHBIE IIKa(bI,HAOOP apeoMeTPOB, KaTOpUMET,
pH-meTp,  cnekrpodoToMeTp, POTOKOIOPUMETP, JTAOOPATOPHBIA MUKPOCKOII.
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MHHUCTEPCTBO HAVKU U BBICIIET'O OBPA3OBAHUS
POCCHUICKOU ®EJEPALIUU
CDeL[epaanoe rocy1apCTBCHHOC 6IO,Z[>KCTHOG o6pasoBaTeJleoe
yupek/IeHHE BBICILIET0 00pa30BaHUs
«YEYEHCKHNU T'OCYJAPCTBEHHbBIN YHUBEPCUTET
VUMEHU AXMATA ABJIVJIXAMUJIOBUYA KAJIbIPOBA»

BUOJIOI' O-XUMUYECKUI ®AKYJIBTET
Kadenpa «Xumusp»

PABOYAS IPOTPAMMA
YYEBHOM JUCLUNIAHBI

«BJICKTPOXI/[MI/I‘ICCKHB METOAbI AaHAJIN3a»

Hamnpasnenue moaAroToBku (CrenuaiIbHOCTH) Xumust

Kox HarnpaBieHus NOATOTOBKU 04.04.01
(cmenabHOCTH )

[Tpoduiib NOArOTOBKU Heopranuueckas xumust
KBanudukanus BbITyCKHUKA Maructp

®opma o0yueHus OuHas/0yHO-3a04YHAS
Ko qucruminHel b.1.B.JIB.02.01.

I'po3nelii, 2023 1.




BaiicanrypoBa A.A., Pabouas mporpamma AMCHUIUIMHBI « DIEKTPOXUMHUYECKUE METO/IbI
aHanm3a» /coct. baiicanrypoBa A.A.— I'posusbiii: ®I'BOY BO «YeueHcknii rocyaapCTBEHHBII
yausepcuteT uM. A.A. Kanpiposay, 2023 r.

PaGouass mporpamMma y4eOHOM IUCLMIUIMHBI PacCMOTpeHa M OJ00peHa Ha 3acelaHuM
Kadeapsl «XuMHs», PEKOMEHI0BaHa K HCIIOJIb30BaHHUIO B yueOHOM mporiecce (mpoTtokon Nel ot
03.09. 2023 r.), cocraBneHa B coorBercTBUU ¢ TpeOoBanusMu ®I'OC BO mo HampaBieHHIO
noarotoBku 04.04.01 — «Xumus» (ypoBEeHb MAarucTpaTypbl), YTBEP)KICHHOTO MPUKA30M
MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanun ot 13 uronst 2017 r. Ne 655, ¢
yueToM npoduist «Heopranudeckas XUMHUsS», a Takke pabOYUM y4eOHBIM IUIAHOM IO JAHHOMY
HaIPAaBIICHUIO MTOJITOTOBKH.

© BaiicanrypoBa A.A., 2023 r.
© ®I'bOY BO «YeueHckuii rocyaapcTBeHHbINH yHUBepeuTeT uM. A.A. KagsipoBay, 2023 r.



10.

1.

12.

Conep:xanue

Llenu 1 3a7a4n OCBOCHUS JUCLUILUINHBI

[lepeyeHp mIaHUPyEMbIX PE3yIbTaTOB O0yUEHHS 10 TUCLUIUINHE
(MOAyII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMU OCBOCHUS
o0pa3oBaTeNbHON MPOTrPAMMBI

Mecto nucuuiuivHbl (Moayisi) B ctpykrype OITOII

CopepxaHue JUCHUILIMHBI (MOLyJIsA), CTPYKTYPHUPOBAHHOE 110 TEMaM
(pa3znenam) ¢ yka3aHuEeM OTBEIEHHOTO Ha HUX KOJIMYECTBA
aKaJIeMUYECKHUX YaCOB U BHJIOB YUEOHBIX 3aHATHHA

[lepeyeHp yueOHO-METOMUECKOTO 00eCTIeUeHHs Il CAMOCTOSATEIbHON
paboThl 00YyYAOUTUXCSI TIO TUCIUTIIUHE (MOJIYIIIO)

@DOHJ| OLIEHOUHBIX CPEJCTB AJIs IPOBEACHUS IPOMEKYTOUHOM aTTeCTallu!
o0Oy4aromuxcs Mo AUCUUIUTMHE (MOJYJIIO)

OcoOeHHOCTH peanu3aluy AUCUUIUIMHBI AJ1 HHBAIUIOB U JIUI] C
OTrPaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbsI
[lepeyeHb OCHOBHOM M JOTIOTHUTEIBHOMN YUeOHOH TUTEpaTyphI,

HEOOXOMMOM I OCBOCHHUS JUCLMITIIUHBI (MO JIs1)

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHUKAIIHOHHOM CETH
"UnTepHeT", HEOOXOAUMBIX ISl OCBOCHUS TUCIIUTLTAHBI (MOTYJIS)
MeToauveckre yKa3aHusl ISl O0YYarOIIHXCs IO OCBOCHUIO TUCITUTUTAHBI
(Momyst)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX TIPH
OCYIIIECTBJICHUU 00pa30BaTEILHOTO MPOIIecca MO JUCITUIUTHHE (MOYJIIIO),
BKJTIOYAs TIEPEUYCHb MPOTPAMMHOTO 00eCIIeYeHHs 1 WH(OPMAITMOHHBIX
CIIPaBOYHBIX CHCTEM (IPH HEOOXOMMOCTH)

Ornrcanne MaTepruaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIIEHUS 00Pa30BaTEIBLHOTO MPOoLiecca MO JUCIUILTUHE (MOIYIIO)

CTp.
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1. Ilean u 3aga4n 0OCBOCHHMA TUCHUIINHBI
Ilesn ocBOCHUSI AUCHUIIIIMHBI

— IIO3HAKOMHUTH CTYZCHTOB C OCHOBHBIMU METOJAMMU DJICKTPOaHAIN3a, alapaTypou,
MIPUMEHSAEMOM B 3TUX METOJAX, IEPCIIEKTUBAMHU JAIbHEHNIIETO PA3BUTHS aIIIAPaTypPhl U TEOPUU;
- BBIpaboTaTh y OyQylIero cuenuaiicTa-aHaIuTHKa CUCTEMY 3HAaHUHM U MPAaKTUYECKUX HABBIKOB,
MTO3BOJISFOIINAX €MY MPOBOAUTH MO0 TOTOBOM METOIHMKE ONPEAECICHUE MAJIBIX KOJIMYECTB BEIIECTB
B PaCTBOPE C UCIIOIb30BAHUEM IIOTEHIIHOMETPUYECKOT0, BOJILTAMIIEPOMETPUYECKOTO,
aMIIEpPOMETPUYECKOI0, KOHTYKTOMETPHUYECKOT0 U KyJIOHOMETPHUYECKOTO METOJIOB;

33213‘11/1 O0CBOCHMUSA NUCHUIIJIMHBI

- Hay4uTh OYIQYIIETO CIEIHAaINCTa OTICKMBATh COOTBETCTBYIOIINE METOIUKH aHAIH3a B
HAay4YHOU JIUTEPATypE;

- CPaBHUBATh, KPUTUYECKH OLIEHUBATHh U ONITUMU3UPOBATh METOIUKU;

- CaMOCTOSITEIHFHO pa3padaThIBaTh METOJIMKH AJICKTPOAHATN3A CIOKHBIX IPUPOIHBIX U
TEXHOTCHHBIX 00BEKTOB, B TOM YHCIIE TIPU ONPEACTICHIUH BPEIHBIX BEIIECTB B OKPYKAIOIICH
cpene.

2. IlepeyeHb IUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHS 110 JUCHHUIIIIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOCHHUsI 00pa30BaTeIbHOI NPOrpaMMbl
[Ipouecc n3yueHus: AMCUUILINHBI «AHATUTHUECKAsE XUMUSD HaIlpaBlieH Ha (OPMUPOBaHUE
AJIEMEHTOB CIEAYIOIUX KoMIleTeHINi B coorBeTcTBUN ¢ PI'OC 110 1aHHOMY HanpaBIeHUIO
MTOATOTOBKH:

I'pynna komnereHuuii KaTeropmlv Kox nammenoBanue
KOMIIeTeHIU I
MK(p)-1: CnocobeH maHupoBaTh padoTy
U BBIOMpATh aJIeKBAaTHbIE METO/Ibl PELICHUS
CrienmanbHble HAy4YHO-UCCIIEI0BATENbCKUX 3aa4 B
3HaHUS U YMEHUS, HEOPraHUYECKOM XUMHUU HJIU CMEKHBIX C
HEoOX0UMbIE 1Is HEOPraHNYEeCKON XMMUEN HayKax
[IpodeccuonanbHble 3¢bdEeKTUBHOTO
(ITK) pelieHus 3a1a4 B
IIPOU3BOJCTBEHHOM
JIeSITeJIbBHOCTH

B PE3YJILTATE OCBOCHU A JUCHUTIJIMHBI 06yqa}0nmix’1c51 JIOJIDKCH

HaumeHnoBanue nHaukaropa

KOMIICTCHIINHU
ITK(p)-1.4: Bribupaer u 3namo
MPUMEHSIET COBPEMEHHBIE -ACTOPHUIO IIECKTPOAHATUTUYECCKON XUMHUHU. 3HAYECHHUE
METO/IbI HCCIICOBAHMS COCTaBa, 3JIEKTPOAHAIN3a B HAYKE U TEXHUKE. - OCHOBHBIE
CTPYKTYpPBbI U CBOHCTB MOHATHUS AJICKTPOXUMHUM: IITCKTPOJIbI, DICKTPOJIUTHI,
HEOPTraHWYECKUX BEIIECTB U MOTEHIAANBI, JIEKTPOIHBIA OTEHIIUAJ, TBOWHON
MaTepualioB BIIEKTPUUECKUM CIIOH.

-DJIEKTPOXUMUYECKUE TTPOIECCHl HAa TpaHUIle pa3jelia
npoBOoAHUKOB 1 1 2 pona. [loTeHnnan HyaeBOro 3apsja.
EMKOCTBH TBOMHOIO 3JIEKTPUYECKOTO CI0S U BIHMSHUE HA
Hero ITAB.
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- PaBHOBecHbIE nTOTEHIIMANBI. Y paBHeHUe HepHcra.
[Tonsipuzanus u ee BUABI..
Ymemy:
- IPUMEHSATDH IEKTPOXUMHUYECKHE METObI aHAIU3A NIPH
M3y- YEHUU BOJHBIX PACTBOPOB BJIEKTPOJIUTOB;
oOpamaThCcs ¢ anmapaTypou s
MOTEHUIMOMETPUYECKOrO TUTPOBAHUS, C
aBTOMAaTU3alMEN NOTEHIIMOMETPUUECKOTO U JPYyTUX
BUJIOB TUTPOBAHHS.
- UCMOJIb30BATh aBTOTUTPATOPBI U TUTPOBAHUE
710 OTPEIEIEHHOTO 3HAaUYEHUsI TOTEHIMaIa.
Bnaoemes:
- IOTEHIUOMETPUYECKUMU, aMIIEPOMETPUUECKUMHU,

KYJIOHOMETPUYECKUMHU, KOHTYKTOMETPUUECKUMH U
apyrumu Metonamu O XMA

3. MecTo nucuumiinHbl B crpykrype OITOII

Hucuumnna «b1.B.JIB.02.01 «3aeKkTpoXuMHUUeCKre METOIb aHAJIN3a» OTHOCHUTCS K
BapuatuBHOU yactu O6sioka b1.B.JIB. Jlucuuriuasl mo BeiOopy. M3yuaetcs B 3 cemectpe. OHa
3aKJIaJbIBAET 3HAHUS JUIS HAYYHO- UCCIIEIOBATENbCKON MPAKTUKHU U BBITTOJHEHUS] MaruCTePCKUX
auccepranuif. JucumniInHa HenoCpEeACTBEHHO CBA3aHa C HEOPraHWYECKON XuMHel, GU3NIecKoi
XUMHEN ¥ aHAJTUTUYECKON XUMUEH.

[IporpaMma Ka)kgoro paszzienia CTPOUTCS Ha OOIIMX MPUHIIUIIAX PACCMOTPEHHUS B3aMMOCBS3U
«CocTaB-CTpyKTypa-CBOMCTBO» Uil pa3HbIX  THUIIOB  HEOPraHMYECKHX  MAaTepHalloB.
[TocnemoBaTenbHO pPAacCMAaTPUBAIOTCS KPUTEPHUH BBIOOpA MaTEpUANIOB, OCOOCHHOCTH WX
KPUCTAJUIMUECKON U N1e(heKTHOM CTPYKTypbl, cooTBeTcTByIomue P-T-X Qa3oBble nuarpaMmbl 1
(GU3UKO-XMMHUYECKHUE YCJOBHSI MOJIyYeHHS MaTepuaioB C  33JaHHBIMH  CBOWCTBaMH.
3HAUYUTENbHOE BHUMAHUE YJIEISAETCS paCCMOTPEHHUIO BIUSHUS MUKPOCTPYKTYpPbl MaTEPUAJIOB Ha
(byHKIIMOHATBHBIE CBOMCTBA. [l HAHOMATEpUaIoOB aHATM3UPYETCs POk pazMepHOro dddexTa,
MPOIIECChl CAMOOPTaHM3aLMH U CTAOMIIN3alMU HAHOKPUCTAJUIMYECKON CTPYKTYPHI.

4. Conep:kanue JMCHUILIHHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aejam) ¢
YKa3aHHeM OTBEJACHHOI'0 HA HUX KOJIMYECTBA aKaJeMHYeCKNX HJIM ACTPOHOMHUYECKHX
4acoB M BHJ0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa AMCHHMILIMHBI
OOwmast TpyA0E€MKOCTh AUCLUUIUIMHBI 10 OYHOH (hopMe 00ydeHHUs: COCTaBiIAET 6 3a4ETHBIX
enuHull (216 akageMHUYeCKUX yaca).

Tpy10eMKOCTh, HaCOB
®opma paboTel 00yvarommxcs/Busl yaeOHbIX 3aHATUI CemecTtp
3 Bcero
KonTakTHas ayauTopHasi paboTa o0ydJaroumxcs ¢ IpernoiaBaTesem: 34 34
Jlextmn (JI) - -
[Tpaktuueckue 3anstus (I13) - -
Jlaboparopusie pabotsl (JIP) 34 34
CamocrosiTennpHast paboTta 74 74




Kypcosoii mpoekT (KII), kypcoBasi pabota (KP)

Hoxman (1)
Ocea (D)
Pedepar (P)
CaMoCTOSITeTbHOE N3YUYCHHUE DPa3esioB 74 74
Bua utoro KOHTpoJIs - 3a4eT
4.2  Copep:xaHue pa3iesoB AUCHHUILIMH
Home dopma
pa3z[en§1, Hamvenopatme Copepxanue pazzaena TeKyf)uero
pazzena , TeMbl
TEMBI KOHTPOJISA
OO11as XapaKTEepUCTUKA FIEKTPOXUMUYECKUX
meTo10B. Kitaccudukanus.
O6mas DNEeKTPOXUMHYECKAs 1eNb (TYCHKN).
1 XapaKTepUCTUKA WMHIUMKaTOPHBIN 2JIEKTPO U AIEKTPOL T. PK. YO
' AJIEKTPOXUMUYECKUX | CpaBHEHUS. PAaBHOBECHBIC M HEPAaBHOBECHBIE T
METOJIOB aHaJIn3a AIIEKTPOXUMUYECKUE CUCTEMBI.
MeTtposoruueckue XxapakTepUCTUKH
IIEKTPOXUMHUYECKUX METOJIOB aHAIIN3a
2. [ToreHumomeTpust [Ipamas noreHuromeTpus. smepenne T, PK, YO

notennuana, J/1C koMeHcaloOHHBIM

MeTo oM. OOpaTtumble 1 HEOOpATUMBIE
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIE CHCTEMBI.
BbIBOJ ypaBHEHMSI paBHOBECHOTO
AIIEKTPOJIHOTO MOoTeHIMana. Muaukaropuoie
AJIEKTPO/IbI: 3JIEKTPOIbI IEPBOTO, BTOPOTO
poJia (MeTaJICoJIeBbIE, METANIOKUCHBIE),
ra30BbI€ AJIEKTPO/Ibl, OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIE 3JIEKTPOIbI. Pob 1
Ha3zHaueHHE ra3000pa3HOro BOJOPOTHOTO
AIIEKTpO/Ia. DICKTPOAbl CPABHEHHUS.
Honometpus. Knaccudpukarms
MOHOCEJIEKTUBHBIX JIEKTPOJIOB: CTEKIISTHHBIC
AIIEKTPO/BI, IMEKTPOBI C TOMOTEHHBIMH U
reTepOreHHbIMU KPUCTAIUTMYECKUMU
MeMOpaHaMu, IEKTPOIBI C ITOIBUKHBIMH
HOCUTENSIMH, (PepMEHTHbBIE U
ra3049yBCTBUTEIIBHBIC SJICKTPO/IBI.
OnextpoaHas GyHKus, KodhHUIUEHT
CEJIEKTUBHOCTH, BPeMsI OTKIIKA.
AHaIUTHUYECKHE METOUKHU C IPUMEHEHUEM
HMOHOCEJIEKTUBHBIX 3J1EKTpo10B. O0nacTh
MIPUMEHEHUSI.

ITOTEeHIIMOMETPUYECKOE TUTPOBAHUE.
H3MeHeHune 311eKTpOIHOTO MOTeHIINAaa B
nporecce TutpoBanus. Auddepenunansueie,
WHTErpalibHble KpuBble TUTpoBaHMs. CriocoObI




0oOHapyXeHHsS] KOHEYHOW TOUKH TUTPOBAHUSI.
Hcnonp3oBaHue peakiuii KUCIOTHO-
OCHOBHBIX, OCaXACHUA,
KOMILJIEKCOOOpa30BaHUs U OKUCIICHUS-
BOCCTAHOBJICHUA.

[Tpumeps! MpakTUYECKOTO MPUMEHEHHUS.

Bonbsramnepomerpust

Knaccudukanys BoJbTaMIepoMeTpruIecKnx

meton0B. [Tonsporpadus. [IpuHuunuanbHas
cxema noJisiporpada. [lomyuenue
MOJIIPU3ALMOHHOM KPUBOM C UCIOIb30BaHUEM
sueiiku ['elipoBckoro. PTyTHO — kanaromuii
aNeKTpoA. YpaBHeHue MnpkoBruya. Meroauku
KOJIMYECTBEHHOT'O aHAJIN3a: METO/L
KaJIMOpOBOYHON KPUBOM, METO] 100aBOK,
METOJ] CTaHJApPTOB. Y paBHEHHE
nossiporpaduyeckoit BoaHsl MnpkoBuya-
I'eitpoBckoro. [loTeHnMan noryBOIHBI.
@DaxTOpBI, BAMSIOIINE HA BEIUUUHY
ITOTEHIMAJIA MTOIYBOJIHBL. TokH
Hen(p(Hy3UOHHOTO XapakTepa:
KOH/ICHCATOPHBIN (EMKOCTHOM),
MUI'PALMOHHBIA, KHHETUYECKUH,
KaTaJIUTUYECKUN, TOKM MaKCUMyMa U JIp.
[Tonsiporpadust KOMIIEKCHBIX COETUHEHUH.
3aBUCUMOCTh IIOTEHIMaJIa TOJYBOJIHBI OT
KOHCTAHTbI YCTOMUYMBOCTH KOMIIJIEKCHOTO
coenuHeHusi. CoBpeMeHHbIE Pa3HOBHUIHOCTH
BOJIbTaMIIEPOMETPUN: HOpMaJIbHast
UMITyJIbCHAs noJsiporpadus,
muddepeHnranbHas UMITYJIbCHAs
noJisiporpadusi, ”UHBEpCUOHHAs
BOJIbTaMIIEPOMETPHUSI, IEPEMEHHO-TOKOBAs
BOJIbTAMIIEPOMETPHS, XPOHOAMIIEPOMETPUS C
JIMHEHNHOM pa3BEPTKOM.
Ocnutonossiporpadus.
AmniepoMerpuueckoe Turpopanue. CynHoOCTh
Metoaa. UHaukaTopHbie 37eKTpoabl. Beioop
MIOTEHLIMAJIa UHIUKATOPHOTO 3JIEKTPOAA.
AMIepoMeTprUYECKOE TUTPOBAHUE C OJHUM U
JIByMsI MHJIUKaTOPHBIMH MOJISIPU30BaHHBIMU
anekTpoaMu. Beibop noreHnuana
MHAMKATOPHOIO 3JIEKTPO/A U HAJIaraeMoro
HANpPsDKEHUS IPU UCIIOJIb30BAHUH JIBYX
MHAMKATOPHBIX JIEKTPOAOB. BBl KpUBBIX
TUTpOBaHus. Vcronb30BaHne peakinui
OCaX/IeHUs1, KOMILIEKCOOOpa3oBaHus,
OKHCJICHUS-BOCCTAaHOBJICHUS.

IIpyiMephl NPaKTUYECKOr0 MPUMEHEHHUS
BOJIbTAMIIEPOMETPUYECKUX METOJIOB U
aMIIEpOMETPUYECKOTO TUTPOBAHUSI.

T, PK, YO




Kynonomerpus

Teopetnueckue ocHOBHI. 3akoH Dapanes.
Crioco0nl onpesiesieHus: KOJIM4ecTBa
anektpuuectsa. [Ipsimas kynoHomeTpus u
KyJIOHOMETpUYeCKOoe TUTpoBaHue. BHemHss u
BHYTPEHHSS T€HEepalus KyJIOHOMETPHUUECKOTO
tutpanTa. Onpenenenue 3GpHEKTUBHOCTH TOKA
reHepanuu. TUTpOBaHUE 3JIEKTPOAKTUBHBIX U
AIIEKTPOHEAKTHUBHBIX KOMIIOHEHTOB.
Onpenenenne KOHEUHOM TOUKH TUTPOBAHUS.
[IpeumyriecTBa U OrpaHUYEHUS METOAA
KYJIOHOMETPHUYECKOTI'O TUTPOBAHUS 110
CPaBHEHHIO C IPYTMMH TUTPUMETPUUECKUMHU
MeToJaMH. ['anpBaHo — u
MOTEHLUOCTATUYECKas! KyJIOHOMETPHSI.
ITprMepsl IPaKTUYECKOTO IPUMEHEHUS
KYJIOHOMETPHYECKOI0 METO/1a.

T, PK, YO

Konaykromerpus

Teopernueckre OCHOBBI METOJ1a, anlllaparypa,
o0nacTh npuMeHeHus. Bus
KOHAYKTOMeTpuUU. [IpsimMast KOHIYKTOMETpHUSL.
KonaykromeTpruyeckoe TUTPOBAHUE.

T, PK, YO

OYHASA ®OPMA OBYYEHMUA

4.3 Pa3zgeabl AMCHUIINH U BUABI 3aHATHNA

No KonngecTBo 4yacoB
a; Hanmenosanue paszneino AyautopHas
- MMEHOBaHU JIOB
5 ea pasl Bcero abora CP
JI| 113 | JIP

1 . .
DneKTpoXxuMHuUecKkas uens (sueiikn). ManukaropHbIit 9 3 6
PIIEKTPOJL U DJIEKTPO]I CPABHEHHS.

) PaBHOBECHBIE 1 HEPABHOBECHBIE AIEKTPOXUMUYECKHE 9 3 6
CHUCTEMBI.

3 [Torenmmometpusi. Usmepenne notennuana, 3J1C 9 3 6
KOMIIEHCAIIUOHHBIM METOJIOM.
[loreHmomMeTpuyeckoe TuTpoBaHue. M3smenenune

4 pIeKTPOIHOrO MOTEHIIHANA B IPOIIECCE TUTPOBAHMS. 9 3 6
JludpdepenunanbHble, THTETPaJbHbIE KPUBbIE

5 rurpoBanus. CrocoObl 0OHApY>KEHHsSI KOHEUHOW TOUKU 11 3 8
TUTPOBAHUS.




Bonpsramrniepomerpus. [lonydenne nonsipuszanmoHHON
6 KPHUBOM C UCIIOJIB30BAaHUEM STYEHKU [ eipOoBCKOro. 9 3 6
PTyTHO — Kanaromuii 3JIeKTpoI. Y paBHEHUE
nnrkoBHUYA.
7 MeToapl KaTMOPOBOYHOM KPUBOM, METOT J0OABOK, 1 3 3
METOJ] CTaHIapTOB.
AMniepoMeTpuieckoe TuTpoBanue. UHaukaTopHbie
8  puektpoasl. Be1Oop moTeHIMaNa HHIUKATOPHOTO 9 3 6
PIEKTPO/IA.
9 Kynonomerpus. [Ipsimast KynoHOMeTpUs U 11 3 ]
KYJIOHOMETPUYECKOE TUTPOBAHHUE.
TuTpoBaHHUE JIEKTPOAKTUBHBIX U JIEKTPOHEAKTHUBHBIX
10 [kommoHeHTOB. OnpeaesieHue KOHEUHOU TOUKHU 9 3 6
TUTPOBAHUSI.
11 Konaykromerpusa. Kongykromerpuueckoe 12 4 ]
TUTPOBAHUE.
Bcero 108 34 74
4.4 CamocrosiTenbHas paboTa CTyI€HTOB
Bun
CaMOCTOSITECIIbHOM
9 Onenoun | Koi- Kon
HaunmMmeHoBaHME TeMEBI BHEAYyAUTOPHOM
oe BO KOMIIETEH-
JTUCUHUIUTUHBI WK pa3ena paboThI
CPEACTBO | 4acoB LU
oOyuJaromuxcs, B T. 4.
KCP
DNeKTpOXUMHUYECKas LETb popaGorka vIe6HOi
(stuetiku). UTaaukaTopHbIi JII/II)Tep ATVDLL y YO, PK 6 [TIK(p)-1.4
3JIEKTPOJI U JIEKTPOJ CPABHEHUSI. patyp
PaBHOBeCHBIC 1 HEpAaBHOBECHBIE
3JEKTPOXUMUYECKHE CUCTEMBI. 5 5
IIpopaboTka yueOHOI
pop y 11, PK 6 TIK(p)-1.4
JUTEPATYPHI
[Torenumomerpus. M3zmepenune TpopaboTrka VaeGHo
noteHimana, 3JC Pop y YO, PK 6 [IK(p)-1.4
JUTEPATYPBI
KOMIIEHCAI[THOHHLIM METOIOM.
[ToreHmomeTpuyeckoe
TUuTpoBaHue. 3MeHeHune N
[TpopaboTtka yueOHOi
3JIEKTPOJHOTO MOTEHIMANa B HTeDaATYDLL I, PK 6 [IK(p)-1.4
MPOLECCe TUTPOBAHUA. PATYPBL.
Huddepennmanbaele, ITpopaboTtka yueonoit | YO, PK 8 ITIK(p)-1.4

WHTErpaJIbHbIE KPUBbBIC
tuTpoBanus. CriocoOsl

JUTEpaTyphbl




oOHapyKEeHHsI KOHEUHOU TOYKH

TUTPOBAHUSI.

Boabsramnepomerpus. [lomyuenue

MOJISIPU3AIMOHHON KPUBOU C

UCTIOJIb30BAaHUEM SYCHKH [TpopaboTka yueOHOM I PK TTK(p)-1.4

I'efipoBckoro. PryTHO — JIUTEPATYPhI ’ ’

KanaroIlui AJIEKTPoa. Y paBHEHHE

NnpkoBuya.

MeTo1p1 KaTHOPOBOYHOM KPUBOM .

METON I[O63.BOK?M6TOI[ b * | Hpopaborxa yaebrol VO, PK ITIK(p)-1.4
JUTEpaTyphbl

CTaHJIapTOB.

AMIIepOMeTpUYECKOe

TuTpoBanue. uaukaropHsie [IpopaboTka yuebHoM L PK MK (p)-1.4

aMeKTpoabl. BeiOop moTeHmana | TuTepaTyphl. ’ '

MHAUKATOPHOTO 3JIEKTPOAA.

Kynonomerpus. [Ipsimas TpopaboTka yueBHoi

KYJIOHOMETpUS U 1, PK [TIK(p)-1.4
JUTEpaTyphbl

KYJIOHOMETPUYECKOE TUTPOBAHHE.

TurpoBaHue 37€KTPOAKTUBHBIX U

3JEKTPOHEAKTUBHBIX [TpopaboTka yueOHOM VO, PK 6 MK (p)-1.4

KOMIIOHEHTOB. OnpezeneHue JUTEpaTyphl

KOHEUYHOU TOYKHU TUTPOBAHUSI.

Konaykromerpus. N

Konaykromerpuueckoe lpopabora yuebnoit I, PK 8 ITIK(p)-1.4
JTUTEPaATYPHI.

TUTPOBAHUE.

Bcero yacoB B 3 cemecTpe: 74
4.5 JlabopaTopHble padoThl (J1a00pPaTOPHBII NPAKTHKYM)

Ne Ne KonungectBo

HaunmeHnoBaHue 1a00paToOpHOTO 3aHATHS
n/n | pazzmena 4acoB

1. 1 DnexTpoxuMHuuecKkas uens (sueiiku). ManukaropHbii 3
NIEKTPOJL U JIEKTPOJI CPABHEHHUS.

2. ) PaBHOBecHBIE 1 HEPAaBHOBECHBIE ANEKTPOXUMUYECKUE 3
CHUCTEMBI.

3. 3 [Torenmmometpusi. U3mepenne norenuuana, 31C 3
KOMIIEHCAIIUOHHBIM METOJIOM.

[ToTenunomerpudeckoe TuTpoBanue. Mzmenenue

4. 4 3JIEKTPOIHOTO IIOTEHIMAJIa B IIPOLIECCE TUTPOBAHMUS. 3
Huddepennnanbiblie, THTETpaabHble KPUBbIE TUTPOBAHUS.

Crioco0bl 00HAPYKEHHUSI KOHSYHOM TOYKH TUTPOBAHMSL.

5 5 JuddepennnanbHble, THTETPaIbHbIE KPUBBIE TUTPOBAHUS. 3
CriocoObl 0OHApYKEHUST KOHEUHOW TOYKH TUTPOBAHUS.
Bonbramnepomerpus. [lonyyenue nonaspuzanmoHHON

6. 6 KPUBOH C HUCIIOJI30BaHUEM A4elKH [ elipoBckoro. PryTHo — 3
Kanarwmui a1eKkTpo. YpaBHenue MinbkoBuya.

7 7 Onpenenenre HOHOB HUKENS METOJOM ITOCTOSSHHOTOKOBOM 3
BOJIbTAMIIEPOMETPHH 10 CTAHJAPTHOMY PacTBOPY.

8 8 AMnepomerpudeckoe TUTpoBaHue. IHIuKaTopHbIe 3
351eKTpoAbl. BeIOOp MoTeHIMAaIa MHAMKATOPHOT'O JIEKTPOJIA.

9 9 Kynonomerpus. [IpsiMast KyJJoHOMETpHS U 3

10



KYJIOHOMETPUYECKOE TUTPOBAHHUE.
10 10 TuTpoBaHKE 2JEKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX 3
KOMIIOHEHTOB. OnpesiesieHne KOHEYHOM TOUYKH TUTPOBAHUSI.
11 11 Konnykromerpus. KonaykTomMeTprueckoe TUTPOBaHUE. 4
Bcero: 34

4.6 IlpakTuyeckue 3aHATUS (CEMHHAPBI) — HE IPETYCMOTPEHbI Y4EOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPEAyCMOTPEH YUEOHBIM IIIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.3 Paznesnibl AMCUUIUIMHBI U BUIBI 3aHATHI, U3y4aeMbl€ B 3 ceMecTpe

KonnuectBO yacos

Ne
o AynuTtopHas
az- auMEHOBaHUE Pa3/eioB
II: g pasit Bcero abota CP
JI| 113 | JIP

1 . .
DIIEKTpOXUMHUYECKas Lemb (stueiiku). UHauKaTopHbIii ) ) 6
SJEKTPOJI U AJIEKTPOJ CPABHEHUSI.

) PaBHOBECHBIC 1 HEPABHOBECHBIE AIIEKTPOXUMUYECKUE 4 6
CUCTEMBI.

3 [Torentmometpusi. 3mepenune notenmuana, 3J1C ) ) 6
KOMITEHCALIMOHHBIM METOJIOM.
[loTeHmomeTpuueckoe TUTpoBanue. Mismenenue

4 PPIEKTPOIHOIO MOTEHIIMAA B IIPOIECCE THTPOBAHHS. - 4 6
Jluddepenunanbubie, THTErpaJibHbIe KPUBBIE

5 [tutpoBanms. CriocoObl OOHAPYKEHUSI KOHEUHON TOUKH 2 2 6
TUTPOBAHUS.
Bosbrammniepomerpus. [loiryueHre nossipusaliioOHHOM

6 KPHUBOU C UCIIOJIb30BaHUEM sTYEHKH [ eipoBCKOTrO. ) 6
PTyTHO — Kanarowwumii 3JIEKTpOA. Y paBHEHUE
HnpkoBHya.

7 MeTo/1bl KaTMOPOBOYHOM KpUBOM, METOA 100ABOK, ) > 6
METO/I CTaHJapPTOB.
AMIiepoMeTpruueckoe TuTpoBanue. UHIuKkaTopHbie

8 pmexTpoasl. BeiOop moTeHIIMaNa HHANKATOPHOTO 2 2 6
DIIEKTPOJA.

9 Kynonomerpus. [IpsimMast KyJloHOMETpHS U ) ) 6
KYJIOHOMETPUYECKOE TUTPOBAHUE.
TuTpoBaHME 3JEKTPOAKTUBHBIX U JIEKTPOHEAKTUBHBIX

10 |[kommoHeHTOB. OnpeneneHne KOHEYHON TOUKU - 4 6
TUTPOBAHUS.

11




1 Konnykromerpus. Kongykromerpuueckoe ) ) 6
TUTPOBAHUE.
Bcero 108 14 28 66
4.4 CamocrosTenpHas paboTa CTYJCHTOB
Bun
CaMOCTOATEIbHOMN
o Ouenoun | Koin- Kon
HaumeHnoBaHMe TeMBbI BHEayIUTOPHOMI
oe BO KOMIIETEH-
JTUCITUTUTMHBI WJTH pa3zeria paboThI
CPE/ICTBO | 4acoB 0208
oOyuaromxcs, B T. 4.
KCP
DNEKTPOXUMHUYECKas 1eTb Mponaborka vae6Hoil
(stuetikn). IHIMKAaTOPHBII HPII)Tep ATVDRL y YO, PK 6 [1IK(p)-1.4
AJIEKTPOJ] ¥ AJIEKTPOJ CPABHEHUSI. patyp
PaBHOBecHBIEC U HEpaBHOBECHbBIE
ANEKTPOXUMUYECKHE CUCTEMBI. 5 5
[IpopaboTka yueOHOI
popb Y 11, PK 6 TIK(p)-1.4
JTUTEepaTyphl
ITorenmomeTtpus. Mzmepenue Tponaborka VaeGHoN
noteHuana, IC bop y YO, PK 6 [TIK(p)-1.4
JTUTEpaTyphI
KOMITCHCAIITHOHHBIM METOIOM.
[ToreHMOMETpUYECKOE
TUTpOoBaHUE. MI3MeHeHne MpopaGoTka vIe6HO
ANEKTPOAHOTO IMOTEHIMANa B pop y I, PK 6 [IK(p)-1.4
JTUTEPATYPHI.
Mporecce TUTPOBAHUS.
HuddepennnansHeie,
WHTETPAIbHBIC KPUBBIE n .
opaboTka y4eOHOi
tutpoBaHus. CriocoObl popb y YO, PK 6 [IK(p)-1.4
. JUTEPATYPHI
00HApYy>KEHUS] KOHEYHOU TOUKHU
TUTPOBAHUSL.
Bosbsramnepomerpus. Ilomyuenue
MOJISIPU3ALIMOHHON KPUBOU C
UCTIOJIb30BAHUEM SUCHKH [TpopaboTka yueOHOM
y bop y JI, PK 6 TIK(p)-1.4
['efipoBckoro. PTyTHO — JTUTEpaTyphI
KanarollHi JIEKTPO. Y paBHEHUE
NnbkoBuya.
MeTto1bI KaTMOPOBOYHOM KpUBOM .
> | [IpopaboTka yuebHOMI
MeTo[ 100aBOK, METO pop y VO, PK 6 [TIK(p)-1.4
JUTEpaTyphl
CTaHJapTOB.
AMIIEpOMETPUUECKOE
tuTpoBanue. Muaukaropusie [IpopaboTka yueOHO#
P JIMIKATOp pop y 1, PK 6 TIK(p)-1.4
ANIeKTpOibl. BeIOOp MOTeHIMana | IUTepaTyphl.
WHJUKATOPHOTO JIEKTPO/A.
Kynonomerpus. [Ipsmas .
[IpopaboTka yueOHOi
KYJIOHOMETpUS U pop y /1, PK 6 [1IK(p)-1.4

KYJOHOMCTPHUUCCKOC TUTPOBAHHUC.

JUTEPaTyphI

12




TuTtpoBaHHUe 2JIEKTPOAKTUBHBIX U
AIEKTPOHEAKTHUBHBIX [TpopaboTka yueOHO# VO, PK 6 MK (p)-1.4
KOMIIOHEHTOB. OnpezeneHue JUTEPATYpPBI
KOHEYHOM TOYKH TUTPOBAHMUSI.
KonnykromeTpHs. ITpopaboTka yueOHOM
Konnykromerpuueckoe I, PK 6 [IK(p)-1.4
JIUTEPATYPHI.
TUTPOBAHHUE.
Bcero yacoB B 3 cemectpe: 66
4.5 JlabopaTopHbie padoThl (J1a00pPaTOPHBII NPAKTHKYM)

Ne Ne KomnunuectBo

HaumenoBanue 1abopaTopHOTo 3aHATHS
n/n | paszgena 4acoB

1. | DNeKTpOXUMHUUECKas 1enb (srueiiku). MHaukaTopHbIi )
AJIEKTPOJI U AJIEKTPO]I CPABHEHHUS.

2. ) PaBHOBeCHBIE I HEPAaBHOBECHBIE AIEKTPOXUMUYECKUE 4
CUCTEMBIL.

3 3 [Torenunomerpus. 3mepenne norenuuana, 3J1C )
KOMIICHCAIITMOHHBIM METOJOM.

[TorennmomeTpuueckoe TuTpoBanue. Mzmenenue

4. 4 3JEKTPOJIHOTO MOTEHIMAIA B IPOLECCE TUTPOBAHMSL. 4
Juddepennnanbabie, UHTETpANTbHBIE KPUBBIE THTPOBAHMUSL.

Crioco6b1 00HapY KEeHUs] KOHEYHOM TOUKH TUTPOBAHUSI.

5 5 Juddepennnanbapie, MHTErpaibHbIE KPUBBIE TUTPOBAHHS. 5
Crioco6b1 0OHapYKEHUST KOHEYHOM TOUYKH TUTPOBAHUSI.
Boabsramnepomerpus. [lonydenne nonsipusainoOHHOM

6. 6 KPUBOM C HCIIOJIb30BaHUEM suelKH [ elipoBckoro. PTyTHO — 2
Kanaroumi NIeKTpo. YpasHeHue MnbpkoBnya.

7 7 OrnpezeneHre HOHOB HUKEIS METOJOM IMOCTOSTHHOTOKOBOM 5
BOJIbTAMIIEPOMETPUH 10 CTAHIAPTHOMY PaCTBODY.

8 g AmMniepoMeTrpuueckoe TUTpoBaHue. MHAMKaTOpHBIE )
an1eKTpoibl. BeiOop nmoTeHIaia HHANKATOPHOTO AIEKTPOIa.

9 9 Kynonomerpus. Ilpsamas kynoHomeTpus u )
KYJIOHOMETPHUYECKOE TUTPOBAHHUE.

10 10 TurpoBaHue 31EKTPOAKTUBHBIX U 3JIEKTPOHEAKTUBHBIX 4
KOMIIOHEHTOB. OnipesiesieHre KOHEYHOM TOYKH TUTPOBAHUSL.

11 11 Konnykromerpus. KonaykToMeTpuyeckoe TUTPOBAHUE. o)

Bcero: 34

4.6 IlpakTu4yeckue 3aHATHS (CEMHHAPBI) — HE IPETyCMOTPEHBI YUEOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPEAYCMOTPEH YUEOHBIM IIIAHOM

5. IlepeyeHb y4eOHO-METOAUYECKOT0 oOecnevYeHHsl ISl CAMOCTOSITEJIbHON PadoThI
o0yuauuxcs Mo JTUCHUNJINHE (MOYJIIO).

1. byanuxos I'.K., Maiictpenko B.H., Bsicenes M.P. OcHOBBI COBpeMEHHOTO 3J1€K-
TPOXUMHUYECKOTO aHanu3a. — M.: Mup, bunom. Jlabopatopus 3nanuii. 2003.
2. Aracsan I1.K., HukonaeBa E.P. OCHOBBI 2JIEKTPOXUMUYECKUX METO/I0B aHanu3a. —M.: U3n-Bo
MI'Y, 2005.
3. byanuxos I'.K., Ynaxosuu H.A., Mengunesa 3.11. OcHOBBI 31eKTpoaHaIuTH4E-
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ckoi xumun. — Kazane: U3n-so KI'Y, 2005.

4. TImmOek [Ix. DneKTpoXuMUUYecKre MeTO 16l aHan3a. OCHOBBI TEOPUH U TTpUMEHeHne. M.
Mup, 2004.

5. Jlonatun b.A. TeopeTrueckne OCHOBBI 3JIEKTPOXUMHUECKUX METOAO0B aHaiu3a. —M.: Bricias
mikona 2004.

6. DoHI OUEHOYHBIX CPeACTB /JJsi NPOBeJeHUs] aTTeCcTAUMU OOy4Yaluuxcs:i 1o
aucuunInHe (MoayJiio)
[IpemxycMoTpeHBI craeayromuye BUAbl KOHTPOJIS KAYECTBA OCBOCHUSI KOHKPETHOW TUCLIUIUIUHBI:
- TEKyIIUHA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXYTOYHAS aTTECTAINUS 00YJAIOIIUXCS IO AUCIUILITMHE
®DOoH/T OIIEHOYHBIX CPEJICTB I MPOBEACHUS MPOMEKYTOYHONU aTTECTAIIMKA O0yJarOIIHXCS
M0 TUCIUIINHE 0OPMIICH B IPUIIOKEHUU K pabouelt mporpaMme TUCIUTUTHHEIL.

TunoBsle KOHTPOJBbHBIC 33/laHUSI WIM WHBIE MaTepHajbl, HEOOXOIUMBIE JJISi OLIEHKU 3HAHHM,
YMEHHM, HaBBIKOB U (WJIH) OTIbITA IEATEIBHOCTH B MPOIIECCE TEKYIIEr0 KOHTPOISA
KonTposibHBIe BOmpochl W 3aaHusl IS TPOBeJeHUS] TeKyLIero KOHTPOJIs W
NPOMEKYTOYHOH  arrecTallid 1O  MeTodaM  OOHapy:KeHHsl, pa3iej]eHUus H
KOHIEHTPHPOBAHUSA

1. Ha kakux siBIE€HUSX OCHOBAHBI 3JIEKTPOXUMHUECKHE MeTO bl aHau3a (OMA), B uem ux
JOCTOMHCTBA.

2. Yewm oTIHMyarOTCs XMMHUYECKHE OKUCIUTENBHO - BOccTaHOBUTEIbHBIE peakiuu (OBP) B
pacTBopax oT anekTpoxumuueckux OBP.

3. Kakue anekTpoXuMruyecKkne ssUeKi Ha3bIBAIOT rajbBaHUYECKUMHE dyieMeHTamu (1'9),
KaKue — MOJISPU3aLUOHHBIMU STYCHKAMH.

4. KakuM ypaBHEHUEM MOKHO OIIMCATh PABHOBECHBIN 3JIEKTPOAHBIA MOTCHIUAI.

5. Kaxkne noreHuuanbsl Ha3pIBalOT CTaHJAPTHBIMU, PEAIbHBIMH, CMEIIAHHBIMH,
IIpeEIbHBIMU.

6. Kakne TUIBI 3JIEKTPOIOB IPUMEHSIOTCS B TOTEHIIMOMETPUH, KAKUE U3 HUX OTHOCST K
WHJUKATOPHBIM 3JIEKTPOJIaM, 3JIEKTPOIaM CPABHEHHS.

7. B yem 3akmiodaercss oco0oe 3HaueHUe ra3000pa3HOro BOJAOPOIHOTO AIEKTPOAA.

8. Kakoii knacc a5ekTpo10B OTHOCST K HoHOceneKTuBHbIM (MCD). [ToueMy ux Ha3bIBalOT
MeMOpaHHBIMHU AJIEKTPOIAMHU.

9. KaxkoB coctaB MeMOpaH y pa3IMYHbIX HOHOCEJIEKTUBHBIX JIEKTPOI0B, KaKUM
YPaBHEHUEM MOKHO OIIUCATh MOBEACHHUE 3JIEKTPOAOB B 3aBUCUMOCTH OT IIPUPOIBI
MeMOpaH.

10. KaxoBa npuHIMIHMAIBHAS CXEMa KOMIIEHCAIIMOHHOTO HU3KOOMHOTO IMOTEHIIMOMETPA,
MoxHO 71 m3Meputh DJIC I'D ¢ UCD takum obpazom.

11. B ueMm CyImHOCTh NOTEHIIMOMETPHUUECKUX ONPEIEICHUN METOIOM KaTHOPOBOUHOTO
rpaduka, METoJJaMu OTEHIIMOMETPHUUECKOTO TUTPOBAHMUS, JIp.

JlaboparopHast paboTa

Ormpenenenre HOHOB HUKEIIS METOJOM ITOCTOSTHHOTOKOBOU BOJILTAMITIEPOMETPUH T10
CTaHJIAPTHOMY PacTBOPY

PeaktuBbI 1 060pyAOBaHNKE:

1. BonprammepomeTpuyecKasi yCTaHOBKa;
2. WHaukaTOpHBIN JEKTPOJ] — IUIATUHOBBIN WJIM CTEKJIOYIJIEPOIHBIN 3JIEKTPO/I;
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DJEKTPOA CpaBHEHUS — XJIOPUT] CEPEOPSHBIN dIEKTPOI;

MepHble K0JI0bI EMKOCTBIO 25 MIT;

[IumeTkn BMECTUMOCTBIO 1 1 5 MIT;

@DOHOBBIN AIEKTPOIUT - pacTBOp 1 M;

CranapTHBINM pacTBOP MCCIIEYEMOro BElecTBa — pacTBOp xiopuaa Hukens 0,01 M
JuctunnupoBaHHas BoJa

A S A Al

dunpTpoBagbHas Oymara

[{enb paGoTHI:

Onpenenenre KOHIEHTPAMH HOHOB HUKEJIS 110 CTaHJAPTHOMY PacTBOPY METOJIOM
IIOCTSSHHOTOKOBOH BOJIbTAMIIEPOMETPUHU.

BreinonHerune paboThI:

1. TIpoBeneHue BOIbTaAMIIEPOMETPUUECKOTO U3MEPEHUS CTaHAAPTHOIO pacTBopa. B
CTaKaHYMK CO CTaHJAPTHBIM PAaCTBOPOM BHOCSIT MHAUKATOPHBIN 3JIEKTPOJL U 3IEKTPO]
CpaBHEHMS U PETHCTPUPYIOT BOJIbTAMIIEPOIPaAMMY .

2. TlpoBeneHue BOJbTAMIIEPOMETPHUECKOTO U3MEPEHNUS UCCIENyeMOro pacTBopa. B
CTaKaHYHK C UCCIIEAYEMBIM PACTBOPOM BHOCSAT MHIMKATOPHBIN AJIEKTPOA U DIEKTPOJL
CPaBHEHMS U PETHCTPUPYIOT BOJIbTAMIIEPOIPaAMMY .

3. U3mepenue BenuuuHsbI peaensHoro Aud@y3noHHOro ToKa ig (BBICOTY BOJHBI hy) B MM,
Ha Y4YacTKE BOJIbTaMIIEPOrpaMM, COOTBETCTBYIOLIEH ITOBBIILIEHUIO TOKA.

4. Wszmepenue norenuuana (E, MB) BbICOTBI BOJIHBL, OIyCKasl IEPIEHIUKYIISIP HA OCh
MIOTEHLIUAJIOB.

5. Ormpenenenre KOHIEHTPAIMA HOHOB HUKENS 10 hopMyIie:

L* Cer

cC= ————

I’IIZ'I'
I, i — BeMMYMHA TUPPY3MOHHOTO TOKA JUISI MCCIETyeMOro oOpasla M CTaHIapTHOTO
pacTBOpa, COOTBETCTBEHHO, MKA
C, Cer — KOHIEHTpalMU HCCIeayeMoro oopaslia U CTaHJapTHOTO pacTBoOpa,
COOTBETCTBEHHO, MOJIB/J.
6. IIpoBecTH pacyeTsl, CAENaTh BBIBOI.
OGpa3zer 6uiera Ha SK3aMeH

MUWHUCTEPCTBO HAYKU 1 BBICHIEI'O OFPA3OBAHUMA
POCCUMCKOU ®EJIEPALTUN
OI'BOY BO «Yeuenckuil rocyjapcTBeHHbIN yHuBepcureT uM. A.A. Kagsipoa»

buonoro-xumuueckuit pakynbTeT
Kadenpa «Xumus»
04.03.01 «Xumusa»

VYuebHas qucuuIuimHa « XuMus (QyHKIIMOHABHBIX HEOPTaHUIECKAX MAaTEPHUAIIOB)
VYTBepxeH Ha 3acefnaHuu kadenpsl oT 3 ceHTsops 2023 r., npotokosn Nel

AK3AMEHAIIMOHHBIM BUJIET Nel
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1.Onekrpoxumudeckas

uenp  (s4eukn).

NuaukatopHbIi

CpaBHeHI/ISI.OKCI/IJIHI:Ie MaTCpHralibl JJId TOIIMBHBIX 3JICMCHTOB.
2.BOHBTaMHepOMCTpI/I}I. HOHy‘{eHI/IC HOHHpHSaHHOHHOﬁ I(pHBOﬁ C UCIIOJIb30BaHUEM STUYCUKH

I'eiipoBckoro. PTyTHO — Kanatomuii anekTpod. YpaBHeHnue MnpkoBnya.

3. luddepennmanbible, MHTETpaIbHbIE KPUBbIE TATPOBAHUS.

OTaIbl (I)OpMI/IpOBaHI/ISI U OIICHUBAHMS KOMIICTSHITUM

AIIEKTPO]

U DIEKTPOAd

Ne
n/n

KoHnTpoJsmpyeMmsble pa3aensl (TeMBbI)
AUCHHUIINHBI

Kon komnereHuunu
(WM ee yacTm)

HaumenoBanue

OIIEHOYHOT0
cpeacTBa

DNEeKTPOXUMHUECKas LEMb (STYEUKH).
WHIUKaTOPHBIN 3JIEKTPOA U DIIEKTPOJL
CpPaBHEHHUSI.

TIK(p)-1.4

JIP, VO, PK

PaBHOBecHEIE U HCPaBHOBECHEIC
QJICKTPOXUMHNYCCKUC CUCTCMBI.

TIK(p)-1.4

JIP, VO, PK

[Torennmometpus. Mzmepenue
noreHuuana, /1C koMneHcanoHHbIM
METOJIOM.

TK(p)-1.4

JIP, VO, PK

[ToTeHmomeTprueckoe TUTPOBAHUE.
W3meHeHue 2JIeKTPOIHOTO TTOTCHITHATIA
B [IPOLIECCE TUTPOBAHUS.

TIK(p)-1.4

JIP, VO, PK

Juddepennmanbabie, UHTETPaTbHbIE
KpuBbIe TUTpOBaHUS. CriocoObI
OoOHapyXEHHSI KOHEUHOU TOYKH
THUTPOBAHHSI.

TIK(p)-1.4

JIP, VO, PK

Boabsramnepomerpus. [lomyuenue
MOJISIPU3AIIMOHHON KPUBOH C
WCIIOJIb30BaHUEM STYEHKH [ eipOBCKOro.
PryTHO — Kamaronuii 35€KTpoA.
YpaBHenue MibkoBHYA.

TIK(p)-1.4

JIP, VO, PK

MeTob1 KaTUOPOBOYHOM KPUBOH,
METOJ J00aBOK, METO/ CTaHIapTOB.

TIK(p)-1.4

JIP, VO, PK

AMIIepOMEeTPUYECKOE TUTPOBAHHUE.
WNunukatopHsie 35eKkTpoabl. Beioop
MOTEHIMATa UHIUKATOPHOTO
NIEKTPOAA.

TK(p)-1.4

JIP, VO, PK

Kynonomerpus. Ilpsamas
KYJIOHOMETpHS U KyJIOHOMETPHUECKOE
TUTPOBAHUE.

TIK(p)-1.4

JIP, YO, PK

10

TuTtpoBaHHe >EKTPOAKTUBHBIX U
BHCKTPOHeaKTI/IBHBIX KOMIIOHCHTOB.
OnpeneneHre KOHEYHON TOYKH
TUTPOBAHMS].

TIK(p)-1.4

JIP, VO, PK

11

Konaykromerpus.
KonykromeTpuieckoe TUTPOBAHUE.

TIK(p)-1.4

JIP, VO, PK
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IIlkana 1 KpUTEPUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPUYECKHX padoT

banabl Kpurtepun

I'myObokoe ¥ mpodyHoe ycBOEHHUE HporpamMmmHoro marepuana. IlonHsie,
MOCJe/I0oBaTebHbIe, TIPaMOTHBIE U  JIOTUYECKH  M3JaraéMmble OTBEThl  IIpH
5 BUJOU3MEHEHUN 3agaHus. CBOOOAHO CHpaBISETCSl C IMOCTABICHHBIMU 3aauaMu,
MOXXeT  00OCHOBAaTh  MPUHATBIE  PEIICHUS,  JICMOHCTPUPYET  BIAJCHHE
Pa3HOCTOPOHHUMU HAaBBIKAMH U IPHUEMAMHU BBITIOJHEHHS PAKTUYECKUX paboT.

3HaHWE TPOTPAMMHOTO MaTepHaia, TPaMOTHOE H3JIOKEHHE, 0e3 CYIIeCTBCHHBIX
4 HETOYHOCTEH B OTBETE Ha BOIPOC, MPABUIILHOE MPUMEHEHHE TEOPETHYCCKUX 3HAHUM,
BJIAICHHUC H€O6XOZ[I/IMI)IMI/I HAaBbLIKAMU IMPU BBITOJHCHUHU IMPAKTHUYCCKUX 3a4a4.

JleMOHCTpHUpYET yCBOEGHHME OCHOBHOTO MAaTepualia, IIPU OTBETE JIOMYCKaKTCs
HETOYHOCTH, NPH OTBETE HEIOCTATOYHO IMPABWIBHBIC (DOPMYJIHPOBKH, HAPYIICHHE

3 [IOCJIEIOBATEIbHOCTH B M3JI0KEHHHM IIPOTPAaMMHOIO MarTepuana, 3aTpyJHEHUS B
BBIIIOJIHEHUH NTPAKTHYECKUX 3aJaHUM.
-1 Cnaboe 3HaHME MPOrpaMMHOIO MaTepuaja, HpU OTBETE BO3HUKAIOT OIIMOKH,
3aTpyIHEHUS IIPU BBIIOJHEHUH MTPAKTUUYECKUX PaloT.
0 He Ob110 NOMBITKY BBITOJIHUTD 3aJIaHHE.

Ikajna u KpuTEpHH OLCHUBAHUSA TECTOBBIX 3aAHUI

Ouenka Kpurepun
«OTInyHO» 3agaHue BeIToNHEeHO Ha 91 - 100%
«Xopouioy 3ananue BeinosiHeHo Ha 81 - 90%

«Y IOBJIETBOPUTEIBHOY 3agaHue BeIoHeHo Ha 51 - 80%
«HeynosnerBoputenbHo» | 3aganue BbinoaHeHo Ha 10 - 50%

7. OcobeHHOCTH peaindanuu JUCHUIVIMHBI AJA MHBAJIHUAOB H JIMII ¢ OrPpaHHY€¢HHBIMH
BO3MOKHOCTHIMHU 310POBbSA

[Ipn oOyueHMM JUI[ C OrpaHUYEHHBIMH BO3MOYKHOCTSMH 3/I0pPOBbS YUHUTBIBAIOTCS HMX
WMHIMBUAYyalbHBle TNcuxodusnueckue ocobeHHocTH. OOyyeHHe WHBAINAOB OCYIIECTBIISAETCS
TaKkk€ B COOTBETCTBUM C HWHAMBUAYAJIbHON NporpaMMoi peadbWIuTalMM HHBaIWAA (MpU
HaJTUYHH).

Mna nuy ¢ napywenuem ciyxa BO3MOXHO IIPEIOCTaBIeHHE ydeOHON HMHGOpPMAIH B
BU3yaJIbHOU (hopMe (KpaTKUI KOHCHEKT JIEKIUil; TEKCThI 3a/JaHH1H, HarleyaTaHHbIEe YBETUUYEHHBIM
mpuPTOM), Ha ayIUTOPHBIX 3aHATHUSAX JIOMYCKaeTCs NPUCYTCTBHE ACCHCTEHTa, a TaKKe
CYpIIONIEPEBOUMKOB U  TU(IOCYPAONEPEBOUUKOB. TeKyIMil KOHTPOJb yCIIEBAEMOCTH
OCYIIECTBIISIETCS B THCbMEHHOW (hopMme: 0Oydarommicss MUCHBMEHHO OTBEYaeT Ha BOIPOCHI,
IUCbMEHHO BBINOJHSET IMpakTudyeckue 3ananus. [lokmax (pedepar) Takke MOXET OBITH
NIPeJICTaBJIeH B MUCBMEHHOU (hopMe, TTPH ATOM TPeOOBAHUS K COJIEPKAHUIO OCTAIOTCS TEMH Ke, a
TpeOOBaHUS K KaUeCTBY M3JI0KEHHS MaTepuasa (MOHATHOCTh, KAUeCTBO PEUH, B3aUMOAEHCTBHE C
ayIuTOpHEel W T. JI.) 3aMEHSIOTCA Ha COOTBETCTBYIOIIME TpeOOBaHUS, NPEAbABISEMbIE K
IUCbMEHHBIM paboTaM (KayecTBO O(QOPMIICHHMS TEKCTa M CIIMCKA JIUTEpaTypbl, TPaMOTHOCTb,
HaJIMYue WUIIOCTPAIIMOHHBIX MarepuanoB U T.1.). [IpomexxyTrounas arrecranusi JUisl JIMIL C
HapylIEHUsIMU CIyXa IMPOBOJUTCS B NMHUCBMEHHOH (opme, IMpHU 3TOM HCHOJIB3YIOTCS 00Iue
KpuTepuH oleHuBaHus. [Ipu HEoOXOAMMOCTH BpeMs TOIATOTOBKA K OTBETY MOXKET OBITh
YBEJINYEHO.

s nuy ¢ napywenuem 3penus NOMYCKaeTCs ayAnalIbHOE MPe0CTaBIeHnEe HH(OPMALIUH,
a TaKKe HCHOJb30BAHME HA AayJUTOPHBIX 3aHATHAX  3BYKO3AIMCHIBAIOIIMX YCTPOMCTB
(nukropoHoB u T.A.). JlomyckaeTcsi MPUCYTCTBUE Ha 3aHSTHUAX ACCUCTEHTa (IIOMOIIHMKA),
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OKa3bIBAIOUIETO OOYyYalOMIUMCS HEOOXOTUMYIO TEXHHUYECKYIO MOMOIIb. TeKyIIui KOHTpOIb
YCIeBAaEMOCTH OCYIIECTBIsAEeTCS B ycTHOM ¢opme. I[lpu mnpoBeaeHHH NPOMEKYTOUHON
aTTeCTalluu Ui JIUI] C HapyLIICHUEM 3pEHUs] TECTUPOBAHHE MOXET OBbITh 3aMEHEHO Ha YCTHOE
cobece]oBaHUE 110 BOIPOCAM.

s uy ¢ 02panuieHHbIMU 603MOACHOCHIAMU 300PO6bS, UMEIOWUX HAPYUIEHUs ONOPHO-
0guecamenbHo20 annapama, Ha AyJAUTOPHBIX 3aHATHUSX, a TAaKKe INPU HPOBEAECHUM IPOLETyp
TEKYIEro KOHTPOJIS YCIEBAEMOCTH U POMEXKYTOYHON aTTeCTallud MOTYT OBITh IPEAOCTABICHbI
HEOoOXOUMbIE TEXHUYECKHE CcpeacTBa (MEepCOHANBHBIM KOMIBIOTEp, HOYTOYK WIM Jpyroi
raJpKeT); JOIMyCKaeTCsl MPUCYTCTBUE aCCUCTEHTa (ACCUCTEHTOB), OKa3bIBAIOLIETO 00YYaroIIUMCs
HEOOXOUMYI0O TEXHUYECKYIO MOMOIIb (3aHATh paboyee MECTO, MepeBUraThCs M0 ayaAUTOpHUH,
NPOYUTATh 33JjaHue, OPOPMUTH OTBET, OOIATHCS C IMPENOoaBaTEIEeM).

8. IlepevyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOM JTUTEPATyPhI, HEOOXOIUMOI JIsA
OCBOCHMSA NUCIUIIJINHBI

8.1 OcHoBHas JquTeparypa:

1.Muxkunesa I'. H. Ananutndeckasi XuMusi. DNEKTPOXUMUYECKUE METO bl aHAIIH3A
[DnexTponHsIil pecypc]: yuebHoe mocobue/ Muxkunesa I'.H., Mensuenko ['.I'., FOaaukosa H.B.
— DIEeKTpOH. TeKCTOBBIE JaHHbIe.— KemepoBo: KemepoBckuii TEXHOIOTMYECKHI HHCTUTYT
MUAIIEBON TPOMBINUIEHHOCTH, 2010.— 184 ¢.— Pexxum noctymna:
http://www.iprbookshop.ru/14357.— 9bC «IPRbooks»

8.2 /lonostHuTEILHAS JIUTEPATypPa

1. bynuaukos I'.K., Maiictpenko B.H., Bscenes M.P. OCHOBBI COBPEMEHHOTO JIEK-
TPOXUMHUYECKOT0 aHanu3a. — M.: Mup, bunowm. Jlabopatopus 3nanuii. 2003.

2. AracsH I1.K., HukomnaeBa E.P. OCHOBBI 2JIEKTpOXUMUYECKUX METOA0B aHanu3a. —M.: M31-Bo
MI'Y, 2005.

3. byanukos I'.K., Ynaxosuu H.A., Mensuuesa 2.11. OCHOBBI 371€KTpOaHATIUTHYE-

ckoi xumun. — Kazane: U3n-so KI'Y, 2005.

4. TImmOek [Ix. DneKTpoXuMUUYecKre MeTo 16l aHamn3a. OCHOBBI TEOpUH U TTpUMEHeHne. M.
Mup, 2004.

5. Jlonatun b.A. TeopeTrueckne OCHOBBI 3JIEKTPOXUMHUECKUX METOAO0B aHaiu3a. —M.: Bricias
mkosa 2004.

9. IlepeueHb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHUKANUOHHON ceTn “HHTepHeT”
(nanee - cerb "MHTEpHET”), HEOOXOAUMBIX /IJISl OCBOCHUSI JUCIUIJIMHBI.

1. http://www.newlibrary.ru/genre/nauka/himija/spektralnye _metody analiza

2. http://www.inet-knigi.org/Knigi/Himiya/
3. http://rushim.ru/books/uchebnik/uchebnik.htm. 3.

http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html.
Internet Site: www.urait.ru
OBC HOpaiit: www.biblio-online.ru
www.chem.msu.ru
www.xumuk.ru
9.1.CocTaB nporpaMMHOro odecrne4eHust
1. Enunas snextponHas oOpazoBaTenbHas cuctema U-complex
AHTHUIUIaTHAT
Onepannonnas cucreMa Windows
Komnrerorepnast nmporpamma uist xumukoB AcidBaselab
Kommnprotepras nporpamma st xumukoB ChemlLab

Nk
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://www.xumuk.ru/
http://www.chem.msu.ru/
http://www.biblio-online.ru/
http://www.urait.ru/
http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html
http://www.inet-knigi.org/Knigi/Himiya/
http://www.newlibrary.ru/genre/nauka/himija/spektralnye_metody_analiza

10.MeToanyeckune yKazaHus sl 00y4YAKOIIHUXCH M0 OCBOEHUIO THCHHUILIMHBI

Teopernueckue 3HaHUS, TMONY4YEHHbIE M3 Kypca JIeKIUM, 3aKpervIsioTcs Ha
nabopaTopHbIX 3aHATUSIX. JITabopaTOpHBIE 3aHATHS MPOBOJSATCS B CHIELUATIBEHO 000PYA0BaHHBIX
naboparopusx (3-18 «Jlaboparopusi Tepmuueckor anammza Nel», 3-30 «JlabGoparopus
TEPMHUYECKOTO aHAJIN3a Ne2» ¢ mnpuMeHeHHMEM HEOOXOAMMBIX CPEACTB OOYy4YCHHS
(;1abopatopHoro 000pyAoBaHus, 00pPa30B, HOPMATUBHBIX U TEXHUYECKUX JOKYMEHTOB H T.II.).

[Tpu BbIMOMHEHHM 71a0OPATOPHBIX PabOT MPOBOAATCA: MOJATOTOBKAa OOOpPYHOBAaHUS U
npuboOpoB K paboTe, M3y4eHHE METOAWKH PadOThI, BOCTIPOM3BEICHHE M3y4aeMOro SIBJICHUS,
W3MEpPEHHE BEIMYMH, OIpPEACIICHUE COOTBETCTBYIOLIMX XapaKTEPUCTHUK W IOKa3aTesei,
00paboTKa MaHHBIX M WX aHajau3, 0000IIeHHWE pe3yiabTaToB. B Xone mpoBemeHus padoT
WCIIONIB3YIOTCS TUIaH paboOThl M TaONMMIBl JJis 3amucedl HaOmroneHui. [lpu BeIMONHEHUH
n1abopaTopHOI pabOTHI CTYACHT BEJIET pabouure 3aliCcu Pe3yIbTaTOB U3MEPEHUH (MCIIBITAHUIA),
opopMIISIeT pacueThl, aHaJIM3UPYyeT TONy4YeHHBbIC JaHHBIE MyTeM YCTAaHOBICHHUS WX
COOTBETCTBUSI HOpPMaM W/WJIM CpPaBHEHHUS C HM3BECTHBIMU B IJIUTEpaType NaHHBIMU W/WIH
JNAHHBIMU JPYTUX CTyAeHTOB. OKOHYATENbHBIE pe3yibTaThl OQOpMISIOTCS B ¢dopMme
3aKIo4YeHus. B yueOHO- MeToAMYecKoM TMocoOMHM TO JabopaTOPHOMY HPAKTUKYyMY
YKa3bIBaeTCs MEPEUYCHb CPECTB 00yUdeHus, GOpMYyITUPYETCs LEeTb MPOBEACHUS U COJCpKAHUE
Kaxaoh mabopatopHoil pabotel. Ilo pesynbraram, TOJYyYEeHHBIM TPU  BBHITOJHEHUH
nmabopaTopHbIX pabotr, odopmistor sabopatopHblid  oTdeT. OTYEeT OICHMBAETCA IO
COJICPKAHUIO TEOPETUYECKOW MHGOpMAIMK, TMPaBUIBHOCTH O0OpaOOTKM  MOJYYEHHBIX
AKCIIEPUMEHTATBHBIX TAHHBIX M BEPHOCTHU WX MHTEPIPETAITHH.

MeToauuecKkue YKazaHnus 1mo O(l)OpM.]'IeHI/IIO oTYEeTa 0 NPAKTHYIECCKUM paﬁoTaM.

OdopmieHre oT4eTa BRIOIHICTCS B IIeYaTHOH GopMme. B oryere 1omKHBI OBITh
MIPUBEICHBI: IIeTTh Pa0OThI; KPATKOE U3TI0KEHUE TEOPETUICCKUX OCHOB, METOTUKA
poBeJIcHNS padoThI; 00paboTKa U 00CYKIEHUE MOTYUYCHHBIX PE3YIbTATOB, BHIBOIBI.

Habop Tekcra nomken ObITh C/iesIaH B TEKCTOBOM peaakTope Microsoft Word mist
Windows nto00ii Bepcuu.

[Ipu Habope TekcTa clieAyeT BBIACPKUBATH CIEIYIONINE 00s3aTeNIbHbIC TPEOOBAHMUS:

1. Otcrynel cieBa — 30 mm u cripaBa - 10 MM, cBepxy, cHU3Y — 20 MM.
2. pudt ocnoBHoro tekcra - Times New Roman; pazmep 14 myHKTOB
(kerup), 1,5 uaTepBa.
3. AO3a1HbIi OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.
4. Hymepanus crpanuil — BHU3Y.
5. 3aroJoBKH, IMOJ3AarOJOBKH, PHUCYHKH, TaOIUIbI, (GOPMYNbI OTACISIIOTCS OT

OCHOBHOI'0 TEKCTA MCKCTPOUYHBIM PACCTOSIHHUEM.

11. IlepedyeHr WHGOPMAUMOHHBIX TEXHOJOTHH, WHCHOJb3yeMbIX NPH OCYIIECTBJIEHHH
o0pa3oBaTeIbHOTO Mpolecca MO0 AUCHUILIMHe (MOIYJII0), BKJKOYas TMepevyeHb
NpOrpaMMHOro odecrieyeHusi MW HMH(POPMANHMOHHBIX CHPABOYHBIX CcHCTeM (MpH
He00XO0IMMOCTH).

Enunas snektpoHHast oOpazoBartenbHas cuctema U-complex

AnTumiaruar

Buneo-nexnuu

DNeKTpOHHBIC YIYCOHUKHU

DNEKTPOHHbBIE IPE3EHTALINN

KommproTepHoe TecTupoBaHue
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12. MaTrepuanbHO-TeXHUYeCcKas 0a3a, He00OX0AUMAS VISl OCYLIeCTBJIECHUS
o0pa3oBaTeIbHOIO Npouecca Mo AUCHUILINHE (MOIYJIIO).

JlekiimoHHbIE 3aHATHS POBOJATCS B ayIUTOpHH 3-20 JIGKIIMOHHOTO KopIyca (KopIyc
kamIiryca) YeueHCKOro rocyjapcTBeHHOro ynusepcurera umM. A.A.KaapipoBa, ocHaIlleHHOM
TaKKe U MPE3CHTALIMOHHON TEXHUKOM.

[Ipaktudeckue pabOTHI MPOBOJATCA B YUeOHBIX JlabopaTopusx kadenpsl xumun (3-
18, 3-30), xOoTOpbIE OCHAIIEHbl BBITSKHBIMU IIKapaMd WU OCHOBHBIM J1a0OpaTOPHBIM
000pyTIOBaHUEM:

0717 636euUBaHUsI — BEChl TEXHOXUMHUECKUE U aHAJIMTHUECKUE;

0151 punomposanusi — BOPOHKU CTEKJISIHHBIE, apdopoBbie, KoJIOb byH3eHa, HacOChI
KamoBckoro, BakyyMHBIE HACOCHI;

0I5l BLICYWUBAHUA U NPOKANUBAHUS 6eujecms — OSKCUKaTophl, wvamku lletpw,

(dhapdopoBbIe YAk, TUTIH, CHUPTOBKH, CYITHUIbHBIC MIKa(bl, My(deTbHbIE TICUH,
0Jis1 NpUSOMOBIEHUSI PACMEOPO8 — CTaKaHbl, MEPHbIE KOJIOBI, MEPHBIE IIMJIMHIPHI,
MUIETKU, HA0OpbI APEOMETPOB;

0151 NPOBEOeHUsT DA3IUYHLIX ONbIMOE NO NONYYEHUI) Beecms U BblAGNIeHUI0 UX
XUMUYECKUX C60lUCcmE — CTEKISIHHbIE MPOOMPKH, CTaKaHbl, KOJOBI M PETOPTHI; KOJIOBI
Bropua;

BOPOHKH KarlelbHble, CKISTHKH J{pekcenst, TUIIeHKO U ApyTrue MPOMBIBHBIE CKIISTHKH;

daphopoBble UalIKHM, CTaKaHbI, TUTJIH, CTYIKA C TECTUKaMH, ammapatsl Kwumma,
ra3oMeTphbl, 030HATOPHI, KAIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTENH;

BOJISIHBIC, MACIISIHBIC U TIecyaHble OaHM;

XONoMMIbHUKN JInOuxa, BO3AYIIHBIE XOJOMWJIBHUKH, KPHUCTAIIM3AaTOPbI; MPHOOpPHI
JUIl HaOJIOJICHUsl 3JIEKTPOIPOBOJHOCTH, Ui 3JEKTPOJIM3a; TajJbBAaHUYECKHE 3JIEMEHTHI;
BOJIETMETPHI, TEPMONAPHI, JJA0OPATOPHBIE aBTOTPAHCPOPMATOPHI;

nepeMenInBaroliee ycTpoicTBo, eHTpudyra, KoJIOoHarpeBaTesy;

CTOJIBI JTA0OPATOPHBIC U IPUCTEHHBIC C TIOJIBEJCHHBIMU - BOJOW U TIepeMeHHBIM TokoM 220 B;

XUMHAYECKHE KAl IJIs1 XpaHEHHS: PEaKTUBOB; TIOCY/IbI; IPUOOPOB; XaJaToB, BEpXHEH
OJICXKIbI, BRITSDKHBIE TKadbl, HAOOP apeoMeTpoB, Kagopumerp, pH-meTp, ciektpodoTomMeTp,
(dhoTokoOpUMETp, Ta0OPATOPHBIN MUKPOCKOTI.
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10.

11.

12.

Conep:xanue

CcTp.
Ilenu u 3a1a4u OCBOCHUS JUCLIUILINHBI 4
[lepeueHp MIaHUPYEMBIX PE3YJIbTATOB 00YUEHHUS 10 TUCLUILUINHE
(MOAYJII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMH OCBOCHUS
0o0pa30BaTeIbHON MPOrpaMMBbl 4
Mecro nucuuruinnsl (Moayst) B ctpykrype OIIOII 4
Copep:xaHue JUCHUILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE [0 TEMaM
(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA
aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
Ilepeyenp yueOHO-METOIMUECKOTO 00ECIeYeHHs Il CAaMOCTOSATEIbHON
paboThl 00yYAIOIIKXCS 110 AUCUUIUIHHE (MOIYIIIO) 19
@DOH/| OLIEHOYHBIX CPEJCTB JJIs IPOBEACHUS IPOMEKYTOUHOMN aTTecTaluu
00yJaronmxcst Mo JUCHUTUINHE (MOTYJIIO) 9
Oco6eHHOCTH pealn3aluyl TUCIMIUIMHBI U1 HHBAINWIOB U JIUIL C
OTPaHUYECHHBIMU BO3MOXHOCTSAMMU 310POBbS 13
[lepeyeHb OCHOBHOM U JONIOJHUTENBHOM yUeOHOH TUTEpaTyphl,
HEOOXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOLYJIS) 13
Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"NHTepHer", HEOOXOIUMBIX JJI1 OCBOCHUS JUCUMILIMHBI (MOJTYJIsA) 14
Metoandeckue ykazaHus Ui 00y4yaroIluxcs M0 OCBOSHHUIO TUCIUILUTUHBI
(Moyst) 15
[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU
OCYIIECTBIEHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),
BKJII0Yas [I€PEeYeHb IPOrpaMMHOro obecrieueH st 1 UHPOPMALMOHHBIX
CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMON IS
OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIEcca MO AUCHUILINHE (MOIYIIIO) 16



1. Hean u 3a1a4u 0CBOEHMSI JUCHMILIUHBI

Ileau ocBOeHUS AUCIUTIIUHBI:

- popmupoBaHUE Y CTYJCHTOB MPEICTaBICHUI 0 HEOPTaHUIECKUX MaTepuaiax, MEOIINX
MEPCHECKTUBEBI ITPAKTUYCCKOI'0 UCIIOJIb30BaHUs, 06 OCHOBHBIX cn0c06ax HX ITOJYUCHUA U
COBPEMEHHBIX METOAAX UCCIIEOBAHUS CTPYKTYPHI M (YHKIIMOHAIBHBIX CBONCTB.

33}]3‘1“ OCBOCHUA JUCHUIIJIMHDBI:

-u3ydeHue 0a30BBIX MOAXOJOB K CO3JaHHUIO MATEepHAlIOB C 3apaHee 3aJaHHBIMU

CBOMCTBaMH.

2. IlepedyeHp MJIaAHMPYEMBIX pe3yabTATOB O0y4eHHMsl MO AUCHUILIMHE (MOIYJIO),
COOTHECeHHBIX ¢ INIAHMPYEMbIMHM pe3yJbTaTaMH OCBOCHHS 00pa3oBaTebHOI
NporpamMMmsl

[Iporiecc M3ydeHUs AMCUUILUIMHBI HAmNpaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB
cnenyromux komnetreHIMH B coorBercTBMM ¢ PI'OC 1mo naHHOMY HaIpaBJICHUIO
MIOATOTOBKH:

Karteropusi

. Kox HanMeHoBanue
KOMIIeTeHI U I

I'pynna xomnereHuuii

IIK (p)-1: Cnocoben miaHupoBath padboTy
3anaun Y BBIOMPATh aJICKBATHBIC METOIBI PEIICHUS
XUMHUYECKOH | HAyYHO-MCCIICIOBATENLCKUX  3a7ad B
HAIPABJICHHOCTH | HEOPTAaHHMYECKOW XUMHH WM CMEXHBIX C
HEOPraHMYECKOM XMMHUEN HayKax

[IpodeccuonanpHbie

B pe3ynbraTe 0CBOSHUS TUCIUTUTMHBI 00YYaIONTHIICS JIOJDKEH:
HanmeHoBaHMe WHIMKAaTOpa
KOMIICTCHITHH

[TK(p)-1.1: CocTaBnsier obuuit
TUTaH UCCIICIOBAHUS M JICTATbHBIC

IUIAHBI OTAEJIbHBIX CTaIUH. 3HaTh: METO/bI PEILICHUS HAYYHO-NCCIIEI0BATENbCKUX
[1K(p)-1.2: Beibupaet 3a/1a4 B HEOPraHNYECKOM XMMUU WIH CMEKHBIX C
AKCIIEPUMEHTAJIbHBIE U HEOPraHUYECKOM XUMHUEN HayKax.

PacyeTHO-TEOPETUUCCKHUE
METO/IbI PEIICHUS MIOCTABJICHHON | YMeTh: BRIOUPATh SKCIICPUMEHTAIBHBIC H PACYCTHO-
3a4a4yu, UCXO0as U3 UMCIOIITUXCSL TCOPECTUUCCKHUE METO/AbI PCIICHUA OCTaBJIICHHON 3a1a4u,

MaTepUaIbHBIX U BPEMEHHBIX UCXO/sI U3 IMEIOIINUXCSI MAaTePUAIIBHBIX U BPEMEHHBIX
pecypcoB pecypcoB.

[TK(p)-1.3: Beibupaer u

MIPUMEHSIET COBPEMEHHBIC BiiageTb: COBpEMEHHBIMU METOAMH HCCIICTOBAHUS
METO/BI KCCIIEOBAHUS COCTaBa, | COCTaBa, CTPYKTYPHI M CBOMCTB HEOPTaHMUECKUX
CTPYKTYPBI H CBOWCTB BEIIECTB ¥ MAaTCPHAJIOB.

HEOPTaHUYECKUX BEIECTB U

MaTepHaJIOB

3. Mecro mucuuiuinibl B cTpykrype OITOII
Huctumnuna «Heopranndeckue Matepuaibl 1 GU3NKO-XUMHUYECKAsT HIICOJIOTHS
ux co3ganus» (b1.B.J1B.02.02) oTHOCUTCS K JUCITUIUITMHAM BapyUaTUBHOW 4acTH OJ0Ka
bl «ductummmnsl (Moxynu)» OIIOII BO mno nanpasnenuto noarotoBku 04.04.01
«Xumus». N3yuaercs B 3 cemecTpe 1Mo o4Ho (opme oOydeHus U B 4 cemMecTpe 1o
OYHO-3204YHOH (opme 00yueHHUs.
JlaHHbIi Kypc 3aKiiapIBaeT 3HAHUS JUIsI HAYYHO-UCCIIEI0BATENLCKON MMPaKTUKU



U BBINIOJIHEHNS MaruCTEPCKUX JuccepTalui. JMCIUIUIMHA HENOCPEACTBEHHO CBS3aHa C
HEOpPraHMYECKOM XuMuen, GU3ndeckol XUMHeH 1 aHAIUTUYECKOW XUMHEH.
4. Conep:kanue JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jeJsaM) ¢

YKazaHHEM OTB€ACHHOI0 HA HUX KOJIUIECTBA aKaACMHUICCKUX WJIH
ACTPOHOMMYIECCKUX YaCOB M1 BU/10B y'leﬁHBlX 3aHATHH

4.1 CTpyKTypa I¥CHUININHBI

OO011ast TPyA0EMKOCTh AUCHUILIHHBI 110 TaHHOK opme 00yueHHs cOCTaBisIeT 3

3adeTHble equHUIBI (108 akameMuyecKnx 4acoB)

Tpyn0eMKOCTh, 4aCOB
. Bcero
dopma paboThl 00ydarommXxcs/Buapl yaeOHBIX 3aHATHIA Cemectp
2 3
- 34 34
KonTakTHas aynuTopHasi pabota o0yyarouuxcs ¢ MpenojaBaTeiemM:
Jlextunm (JI) -
[Ipaktrueckue 3auarus (I[13) - - -
JlabopaTophbie padoTsl (JIP) - 34 34
CamocrositenpHast pabota ( CPC) - 74 74
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman ()
Dcer (D)
Pedepat (P)
CamocTosiTebHOE U3YyUEHUE Pa3/IeIoB - 74 74
By uTOroBoro KOHTpOJIs - 3a4€T
4.2 Conepxxanue pas3iesioB AUCHUIITHHBI
No HaumenoBanune Popma
pasena Copnep:xanue pazzaena TEKYIIEeTOo
pasjena KOHTPOJIS
TepMonuHamMuuecKue TepMmoanHaMuyeckasi CTaOUILHOCTh
! ACIIEKTHI MTOJTYyUYCHUS MaTepuaioB U (ha30BbIC pAaBHOBECHS B VO, T, JIP,
MaTepUasoB. cucremax. Ma3oBblie MEPEXoabl U UX UK
KJTacCU(UKAITHUS.
Kunernueckue acnektsl | PopMaabHO-KMHETUYECKUN aHAIIA3 YO, T, JIP,
MOJIyYEHUSI MaTEpPHAJIOB.| IPOLIECCOB CUHTE3a. MeXaHU3Mbl CUHTE3a U UK
JTUMUTHPYIOIINE CTaIUN B CIIOKHBIX
npoieccax. Karanutuueckue npoueccsl.
MeToIpl UCCIIEA0BAaHMS | XUMHUUYCCKUI JIEMEHTHBIN aHAIN3. YO, T, JIP,
COCTaBa U CTPYKTYPbI TepMorpaBUMETPUYECKUIN aHATU3. UK
MaTEpUaJOB. JuddepeHunanbHOTEPMUUECKUI aHAIN3.
Pentrenorpaduueckue u
HeUTpoHOrpaUIeCKre METOIbI
UCCIIEIOBaHUsI CTPYKTYpbl. MeTobl
UCCJIE0BAHUS JIOKAIBHOU CTPYKTYPhI
BEIIECTB.




Metoabl uccnenoBanus |QyHKIIMOHAIBHBIE CBOMCTBA MATEPHAIIOB: YO, T, JIP,
Y BApbUPOBAHUS SJIEKTPUYECKHE, MAarHUTHBIE, ONITUYECKUE, K
(U3HUKO- XUMUYECKUX  (TEPMHUYECKUE, KATATUTUICCKUE.
CBOICTB MaTepUaJIOB.
OYHASA ®OPMA OBYUEHMUA
4.3 Pa3jenbl AUCHUILIHHBI, H3y4YaeMble B 3 cemecTpe
No KosunyecTBo yacoB
- u AynuTtopHas
az- auMEHOBaHUE Pa3JIEJIOB
zII)ena pasit Bcero abota CP
JI 113 JIP
1 |TepmoguHamMu4ecKkue aceKThI NOJTyYECHUS 30 10 20
MaTepHuaoB.
2 KuHeTndeckue acrieKThl OJIyYeHUS 26 3 18
MaTepHUasoB.
3 MeToabl UCCIEA0BAHUS COCTaBa U 26 g 18
CTPYKTYpPBI MaT€pHAJIOB.
4 MeTo/1bl UCCIEOBAaHNS U BAPbUPOBAHUS 26 ] 18
(hU3HUKO- XUMHUYECKUX CBOMCTB MaTepHAJIOB.
Hroro: 108 34 74
4.4 CamocTosiTe/ibHAsi pa00Ta CTYACHTOB
HaumenoBanue tembl Bup camocrositensHOM
o Ouenounoe Kon-Bo Kon
JUCUUTIIIMHBI WA BHEAyIUTOPHOM pabOTHI
CpPEeACTBO YacoB | KOMIIETEHIIUU
pasznena oOyuatonuxcs, B T.4. KCP
Tepmonunamuyeckue M3y4YEHUE HAy4YHOU
aCIEeKThI MTOTYyYEHUS JIUTEPATYPHI 110 TEM
cie onyde Cpatypel O TEME, | yQ, T, JIP, K 20 [TK(p)-1
MaTepHUaoB. BBITIOJITHCHHUE YIIPAKHEHUI
Kunernueckue HW3y4YECHUE HAYyYHOU
ACIIEKTHI [TOJIyYEHUS JIUTEPATYPBI 110 TEME YO, T, JIP, UK 18 ITK(p)-1
MaTepHAJIOB.
Meroabl ucciae0BaHUS | U3YUEHUE TEMBI C
COCTaBa U CTPYKTYPBI COCTABJICHUEM TECTOB VO, T, JIP, UK 18 TIK(p)-1
MaTepHuaoB.
Meroasl ucciaen0BaHMs | HallUCAHUE JTOKJIA0B MO
Y BapbUPOBAHUSA TE€Me, C BBITIOJIHEHUEM
PBUp > © BET VO, T,JIP, UK | 18 TIK(p)-1
(U3UKO- XUMUYECKUX | ypaBHEHUI
CBOMCTB MaTepHajoB.
Bcero yacos 74




4.5 JIaGopaTtopHbie padoThI

Ne Ne Komuuecto
HaunmenoBaHue 1a60paTOpHOTrO 3aHATHS
/| pasuena 4acoB
TepmoauHaMuveckas CTaOMIIBHOCTh MaTEPHAJIOB U (a30BbIE
L. 1 paBHOBecHs B cucteMax. Da30Bble EPeXobl U UX 10
KJaccuukaus.
DopMaIbHO-KUHETUYECKUN aHAJIN3 MPOLIECCOB CUHTE3A.
2. 2 MexaHU3MBbl CUHTE3a U IUMUTHPYIOIIHME CTAJANN B CIOKHBIX 8
nporeccax. Katanmuruueckue npoueccsl.
XHWMHUYECKUH DIIEMEHTHBIN aHaiau3. TepMorpaBUMETpUYECKAN
aHanmu3. JuddepeHnuaabHOTepMUUECKU aHaIH3.
3. PenTrenorpaduieckne u HeUTPOHOTpAPUIECKUE METOIBI 8
UCCIIEIOBaHMS CTPYKTYpbl. MeTobl Mccie10BaHus
JIOKQJIbHOM CTPYKTYPbI BELIECTB.
4. @yHKIMOHAIbHBIE CBOMCTBA MaTEPUAJIOB: DJIEKTPUUECKUE, 3
MarHuTHbIE, ONTUYECKUE, TEPMUUYECKHUE, KATATUTHUECKHUE.
Bcero: 34

4.6 IlpakTHyeckue (CeMUHAPCKHUE) 3aHATHUS — HE NIPETyCMOTPEHBI YIEOHBIM ITNIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPelyCMOTPEHbI y4eOHBIM TUIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa Q¥ CHUIINHBI
OO011ast TPyA0EMKOCTh AUCHUILTHHBI 110 TaHHOH opme 00yueHHs COCTaBisIeT 3
3adeTHble equHUIBI (108 akameMuyecKnx 4acoB)

Tpyn0eMKOCTh, 4aCOB
dopma paboThl 00ydaroImXcs/Buapl yaeOHBIX 3aHATHIA CemecTtp Beero
3 4
- 36 36
KonTakTHas aynuTopHasi pabota o0yyaromuxcs ¢ MpenojaBaTeiemM:
Jlextunm (JI) - 12 12
[Ipaktrueckue 3ausarus (I[13) - - -
JlabopaTopHbie padoTsl (JIP) - 24 24
CamocrositenpHast pabota ( CPC) - 72 72
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman ()
Dcer (D)
Pedepat (P)
CaMOCTOsITEIbHOE U3YUYCHHUE Pa3JIesIOB - 72 72
By uTOroBoro KOHTpOJIs - 3a4€T




4.3 Pa3zgebl JMCHUILIHHBIL, H3yYaeMble B 4 ceMecTpe

Ne KosmuecTBo yacoB
a; HaunmenoBanue paszzaeno AyauTopHas
- WMEHOBAHU JIOB
pe a pasit Bcero abora CPp
zen
JI 113 JIP
1 |TepmoauHamMu4ecKue aCIEKThI MOJTYYCHUS 7 6 18
MaTEpHAIIOB.
) KuneTnueckue acrieKThl 0JIyYeHUS 27 6 18
MaTEPUAJIOB.
3 MeTo1bl uCCIe0BaHNs COCTAaBA U 27 6 18
CTPYKTYpPbI MaTEPHUAJIOB.
4 MeToabl UCCIIEN0BAHNS U BAPbUPOBAHMS 27 6 18
(hU3MKO- XUMHYECKUX CBOMCTB MaTEPHAJIOB.
Hroro: 108 12 24 72
4.4 CamocTosiTeJibHasi pa00Ta CTY/ICHTOB
HaumenoBanue Tembl Bup camocrositensHOM
. Oruenounoe Kon-Bo Kon
JUCHUATUIMHBI WA BHEAyIUTOPHOU pabOTHI
CpEJICTBO 4acoB KOMITETEHIINN
pasnena oOyyvaroruxcs, B T.4. KCP
TepMmomnHaMHUUECKHE M3y4YEHUE HAy4YHOU
TEKTHI MOJYUYCHUS UTEPaTypPhl IO TEM
acCIIc oJIyue JIUTCPATYp O TEMC, 5 yo’ T, HP, UK 18 HK(p)-l
MaTEpHAaJIOB. BBINIOJIHEHHUE YIIPAKHEHUN
Kunernueckue HA3y4YECHUE HAYyYHOU
ACIIEKTHI ITOJTYYEHUS JIUTEPATYPBI 110 TEME YO, T, JIP, UK 18 [TK(p)-1
MaTEpHAJIOB.
MeToibl uCCNIETOBAHMS | U3YUEHUE TEMBI C
COCTaBa U CTPYKTYPbI COCTaBJICHHEM TECTOB VO, T, JIP, UK 18 [IK(p)-1
MaTEpHAJIOB.
MeTo/ibl uCCAE0BaHUs | HATMCAHUE JOKJIAJ0B 110
Y BapbUPOBAHUS TE€ME, C BBIIIOJIHEHUEM
PEHD > € BB VO, T,JIP, UK | 18 MK (p)-1
(U3UKO- XUMHUYECKUX ypaBHEHUI
CBOWCTB MaTepUaJIOB.
Bcero yacos 72
4.5 JlabopaTtopHble padoThI
Ne Ne Konunuectso
HanmenoBanue 1a60paTopHOTO 3aHATHUS
/1 pasznena 4acoB
1. | TepmoauHamuyeckas cTabMILHOCTE MaTEPHANIOB U (ha3oBbIE 6
PpaBHOBECHA B CUCTEMAX. dazoBEIe Nepexoabl U UX Knaccn(bnxaum{.
CDOpMaIII)HO—KI/IHeTI/I"IeCKI/Iﬁ aHaJIn3 MPoOUECCOB CUHTE3a.
2 2 MexaHu3Mbl CUHTE3a U JUMUTUPYIOIINE CTaJIUU B CIIOKHBIX 6
Ipoueccax. Karanutuueckue IMPOLECCHI.
XUMHAYECKUH 3JIEMEHTHBIN aHaln3. TepMOrpaBUMETPUUECKUNA aHAIIN3.
3. 3 JuddepernnansHOTEpMUYECKHIA aHATN3. PeHTrenorpaduyeckne n 6
HeﬁTpOHOFpa(i)H‘ICCKHe MCETOAbI UCCIICAOBAHUA CTPYKTYPHIL. MeTO,Z[LI
HUCCIICA0OBAaHUA JIOKAJIbHOH CTPYKTYPbI BEIICCTB.
4 4 DyHKIMOHAJIbHBIE CBOMCTBA MATEPUAJIOB: 3JIEKTPUUYECKHUE, 6
MAarduMTHBIC, ONTUYCCKUE, TCPMUUCCKUEC, KATAITUTUICCKUC.




5. IlepeyeHb Y4eOHO-METOAMYECKOTr0 o0ecmedeHUs] IS CAMOCTOAATEbHOM
padoThI 00y4aAOIIMXCH 10 AUCHUIIMHE (MOAYJIIO0).
Jlis  opraHM3aifii CaMOCTOSITENIBHOM paboThl OOyYaroIIUXCs B COCTaBe Y4eOHO-
METOJAMYECKOTO KOMIUIEKCA TUCIUTUTMHBI UMEIOTCS HAOOPhl MHAMBUAYAIbHBIX 3aIaHHUM
MU TecTaM MO OTJEIbHBIM TE€MaM JTUCHUIUIMHBL. YYeT pe3ylbTaTOB CaMOCTOSITEIbHOU
paboTHI BEJETCS B paMKax PEUTHHTOBON CHUCTEMBI TUCHUILIMHBI. Ha camocTosTenpHy0
MOJATOTOBKY AWCHUIUINHBI «Heopranmdyeckue wmatepuanbl W (U3HKO-XHUMHUYECKas
WUJICOJIOTHUSI HUX CO3JaHUs» MpeaycMoTpeHo 74 yaca. B kadecTBe NPOMEKYTOUHOU
OLIEHKM YCIIEBAEMOCTH CTYACHTOB MCIIOJIB3YIOTCA YCTHBIE ONPOCHI BO BpeMs
MPOBEICHUST TpAaKTUYECKUX 3aHATH. C UEenpl0 yCHEIHOrO0 YCBOEHHS MarepHhaiia
JUCHUIUIMHBI CTYJEHTaM MpEeAJIaraeTcsl BBINOJIHEHUE WHAMBUIYAIbHBIX 3adaHuid. [{ms
KOHTPOJII YCBOGHHUS NaHHOW ITUCIHUIUIMHBI YUeOHBIM TUIAHOM TMPEAyCMOTpEHa caava
sk3aMeHa. Ha sk3aMeHe CTyleHTaM MpeiaraeTcsl peliuTh 3aJadyy U OTBETUTh Ha JBa
TEOPETHUECKUX BOMpPOCa MO Marepuaiam y4eOHOW nucuuriuHbl. CTyACHT CUHTACTCS
JOTYIIEHHBIM K cllade 9K3aMeHa MPHU yCIOBUH BBITTOJHEHUS UM IJIaHA YYEOHBIX 3aHITUN
Y BBINOJIHEHUM BCEX 3aJlaHUM M TECTOB B TEUECHHE CEMECTpa, B COOTBETCTBHHM C
peudtuHroBoii  cucremoi. Ilpu  mpoBeneHMM — dK3aME€Ha  OTBET  CUMTAETCS
YIOBJICTBOPUTENbHBIM B ciydae 50-60 % mnpaBWIBHBIX OTBETOB HAa TEOPETHUECKHUE
BOIIPOCHl U pemeHnu 3agaud. OTBET CUYUTAETCS HE YJIOBJICTBOPUTEIBHBIM, €CIH
MaTepHuas yCBOCH CTYJIEHTOM MeHee, ueM Ha 50% u 3amada He pemieHa. J{s momyueHus
Oonee TIIyOOKMX ¥ YCTOWYMBBIX 3HAHHM CTyJEHTAM pPEKOMEHAYeTCS U3ydaTh
JIOTIOJIHUTENBHYIO JINTEPATypy, CIMCOK KOTOPOM MpHUBEAEH B 1.8 pabodeil mporpammbl
M0 JTUCUUIUIMHE, a TaKXKe JIJIs1 paCIIMPEHUs] 3HAaHUN N0 JUCIUIUIMHE U JJI BBIIOJHEHUS
pedepaTa peKOMEHIyeTCsl MCIIONIb30BaTh MHTEpHET-pEeCypChl: MMOMCKOBBIE CAWThI, Oa3bl
JAHHBIX XUMUYECKHUX COCTUHEHHH, dTeKTpOHHBIE OnOIroTeKH (11.8).

6. ®oH/1 OLIEHOYHBIX CPEACTB JISl MPOBEJIEHUs] ATTECTAIUM O0y4YAIOUIUXCH 0
aucuunanHe (MoayJio)

[IpemycMOTpeHs! ciieyolye BUbl KOHTPOJIS KaueCTBAa OCBOECHUSI KOHKPETHOM JAUCHUIUIMHBIL:
- TEKyIIMHA KOHTPOJIb YCIEBAEMOCTHU

@DOH/ OLIEHOYHBIX CPEJICTB AJIs TPOBEICHUS IPOMEXKYTOUYHON aTTECTAllMU

o0yyaromuxcs o JUCUUIUIMHE 0(OpMIIEH B IPUIIOKEHUH K padoueil mporpamme
JUCHUILITUHBIL.

TurmoBelie KOHTPOJIBHBIC 3aaHWsA WM UHBIC MAaTCpUaJIbl, HGO6XOJII/IMBI€ JJIs1 OOCHKHU 3H3HPII7[,
yMeHHfI, HAaBBIKOB U (I/IJ'II/I) OIIbITAa ACATCIBHOCTH B ITPOLCCCC TCKYIICTO KOHTPOJIA

KoHTpoJibHBIe BONIPOCHI M 3aJaHUs /I IPOBEICHUsI TEKylIero KOHTPOJIs.
TepMoanHaMHUECKHE aCIIEKThI OJYYEHHS] MAaTEPUAIIOB.
TepmoauHaMuueckas cTabMIBHOCTh MaTepHalioB U (pa30Bble paBHOBECHS B CHCTEMaX.
®da30BbI€ EPEXO/IbI U UX KiIacCU(UKAIIHSL.
JnarpaMMbl COCTOSIHMS KaK OCHOBA ITOJIYYEHUs U OKCILTyaTallud MaTepUaIOB.
Kunetnueckune acrieKTsl MOyYEHUSI MaTEPUAIIOB.
DopMaNIbHO-KUHETUYECKHUN aHAJIA3 IIPOLECCOB CUHTE3A.
MexaHu3MBI CHHTE3a U JINMATHPYIOLIUE CTaJNH B CIOKHBIX ITPOLIECCAX.
Karanurnueckne mpoueccsl.
Mertoasl ncciaen0BaHus COCTaBa U CTPYKTYPbl MaT€pPHAIIOB.

. MeTroasl XUMUYECKOTO JIEMEHTHOT'O aHAJIA3a.

TepmorpaBuMeTpUYECKUI aHATIU3.

. AuddepennmanbHo-TepMUUECKUN aHAIH3.

. Pentrenorpaguueckue u HelTpoHOrpaduyecKue METOJbl MCCIETO0BAHUS CTPYKTYPHI.
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14. Mertoab! uccnea0BaHus JOKAJIBHOM CTPYKTYpPBI BELIECTB.

15. Mertoab!l uccieoBaHUS U BapbUPOBAHUS (PUIUKO-XUMUYECKUX CBOMCTB MaTepUAIOB.

16. Metonb! u3MEpEHU FIEKTPONPOBOJHOCTH MAaTEPHAIIOB.

Tembl TBOpYECKHX 3aJaHUH 1JIs1 CAMOCTOATEIbHON MOATOTOBKHU CTYACHTOB K TUCHHILIMHE.
1. TepMoaMHaMHUYECKUE aCHEKTHI MTOJyYEHUSI MAaTEPUATIOB.

TepmoanHaMuyeckasi CTabUILHOCTh MaTEPUaIoB U (Da30BbIE pABHOBECHUS B CUCTEMAX.

da3oBble Epexoabl U UX Kiaccudukaus.

JlnarpaMMBbl COCTOSIHMSI KaK OCHOBA ITOJIYYEHUS U HKCILTyaTallii MaTEpPUAIIOB.

KuHetndeckue acreKkTsl NOMyUYEHUsI MaTEpUAIIOB.

@opManbHO-KMHETUYECKUN aHAJIN3 MPOLECCOB CUHTE3A.

MexaHu3Mbl CUHTE3a U JIUMUATHUPYIOIIUE CTAJUH B CIIOXKHBIX IIPOLIECCAX.

KaTanutnueckue npoueccel.

9.  MeTtozapl uccienoBaHus COCTaBa U CTPYKTYPbl MaTEPUAIIOB.

10. MeToapl XUMHYECKOTO DJIIEMEHTHOTO aHAJIN3a.

11.  TepmorpaBUMeTpHUYECKHI aHATIU3.

12.  JIuddepennmanbHO-TepMUUECKUNA aHATH3.

13.  PentreHorpaduueckue 1 HEUTPOHOTpapUUECKHEe METOIbI UCCIETOBAHUS CTPYKTYPBHI.

14.  Meroasl uccienoBaHUA JIOKAIBHON CTPYKTYpPbI BEIIECTB.

15. Mertoap! uccine0BaHus M BApbUPOBaHUS (PU3NKO-XUMHUYECKUX CBOWCTB MaTe€pHasoB.

16.  Meroasl U3MEPEHHUS SIIEKTPOIPOBOIHOCTH MAaTEPUAIOB.

NN R WD

Bonpocul 01a 0oonycka u 3auwumast 1a60pamopHsx padom

1. TepmoanHaMuyeckas CTaOUILHOCTh MaTepUasIoB U (Da30BbIE PABHOBECHS B CUCTEMAX.
2. ®a3oBwIe MEPEXo/Ibl U X KiIacCu(UKaIus.

3. @opMabHO-KMHETUUECKUH aHAJIN3 IPOLIECCOB CUHTE3A.

4.MexaHU3Mbl CUHTE3a U JINIMUTUPYIOLIUE CTaUH B CIIOKHBIX

npoueccax. S.Karanurnyeckue npoueccsl.

6. XUMHUYECKUI 3JIEMEHTHBIN aHanu3. 7. TepMorpaBUMETPUYECKUIN aHATIU3.

8. AuddepeHnnanbHO-TEPMUIECKUIN aHAIIN3.

9. Pentrenorpaduueckue 1 HEUTpOHOTpapUUECKHE METO/Ibl HCCIIEI0BAHUS CTPYKTYPHI.
10. MeTtoas! uccienoBaHusl JIOKAIbHON CTPYKTYphI BEILIECTB.

11. ®OyHKUMOHANBHBIE CBOMCTBA MAaTEpPHANOB: JJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKUE, TEPMUUECKUE, KATATUTUUECKHUE.

K BoinonHeHuto 1abopaTopHO pabOThI JOMYCKAIOTCS CTYIEHTHI, 3HAIOIIUE TIpaBUiIa
TEXHUKU O€30MacCHOCTU M Pa300paBIIMe METOAUKY NPOBEJCHUS OIBITOB. 3alUThI
nabopaTOpHON pabOTHI MPOBOIUTCS MPH HATUYUHM OTYETa (C KPATKUM ONMHUCAHUEM
METOJIMKA TIPOBEJCHHSI OMBITOB, YypPAaBHEHUSMHU peEaKUUd, HaOIIOJICHUSIMH,
BBIBOJIAMHU ).

Jlabopamopnas paboma exnoyaem 8 ceos:

- JIONyCK K pabote

- BBINOJIHEHHE PaOOTHI, B TOM YHUCIIE COCTABICHHE OTYETA

- 3ammTa paboTHl.

MeToanueckue MaTepualibl, ONpeaeJsole Npoueaypbl OlleHUBAHUS
3HAHUWI, YMEHM i, HABBIKOB M (WJIH) ONBITA AeSITEeJIbHOCTH

YcTHbli oTBET

Ouenka 3HaHud mpennonaraer AUQGEpeHIUPOBAHHBI  TOAXOA K
oOydJaronemMycsi, y4eT ero WHAUBHIYaJbHBIX CIIOCOOHOCTEH, CTEIICHh YCBOCHUS U
CUCTEMAaTHU3allMM OCHOBHBIX IMOHATUN M Karteropuil no aucuuruinee. Kpome Toro,
OLICHUBACTCA HEC TOJIBKO FJIy6I/IHa 3HaHI/II\/II IIOCTAaBJICHHBIX BOHpOCOB, HO U YMGHI/IG
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UCIIONIb30BaTh B OTBETE MpakTHUecKwid MaTepuan. OleHUBaeTcsl KyJIbTypa peud,
BJIQJICHUE HAaBBIKAMHU OPaTOPCKOTO MCKYCCTBA.

Kpumepuu oyenueanus: TMOCIENOBATEIBLHOCTh, TOJIHOTA, JIOTHUYHOCTH
W3JIOKEHUS, aHAIW3 Pa3IUYHBIX TOYEK 3pPEHHUs, CaMOCTOSTENbHOE 0000IIeHne
MaTepuaina, HCIOJb30BaHUE TMPO(ecCHOHANBHBIX TEPMHUHOB, KyJbTypa peuH,
HABBIKK OpaTOPCKOrO0 HCKycCcTBa. M3mokeHne wmatepuana 0e3 (PaKTHIeCKHX
OIIIHOOK.

OneHka «omauyHO» CTaBUTCS B Ciydae, KOTJa MaTepual H3j1aracTcs

MCUEpIIbIBAOILE, MOCIEI0BATEIbHO, IPAMOTHO M JIOTHUECKH CTPOHHO, NMPH ITOM
PacKpBIBAIOTCS HE TOJIBKO OCHOBHBIE IMOHATHSA, HO U aHAIIM3UPYIOTCS TOYKHU 3pEHHUS
pa3nuyHbIX aBTOpoB. OOyuaromuiics He 3aTpyJIHSETCs C OTBETOM, COOJI0JaeT

KyJbTYpY peuu.

OneHka «xopouto» CTaBUTCS, €CIM OOyUaIOLIUICS TBEPIO 3HAET MaTepual,
IPaMOTHO U MO CYILIECTBY M3JIaraeT e€ro, 3HaeT MPaKkTHUeCKyto 0a3y, HO IpU OTBETE
Ha BOIPOC JOMYCKAET HECYLIECTBEHHbBIE TIOTPEUTHOCTH.

OneHka «ydoseiemeopumenbHoy» CTABUTCS, €CIH OOYYArOIIUICS OCBOWII
TOJIbKO OCHOBHOM MaTepuan, HO HE€ 3HAaeT OTIEeNbHBIX JeTajiel, OIyCKaeT
HETOYHOCTH, HEJ0CTaTOYHO IPaBUJIbHbIE (bopMyINPOBKH, Hapylaer
MOCNIE0OBATENbHOCT, B M3JIOKEHUM MaTepHuaia, 3aTpyJHSIeTCSl C OTBETaMHU,
MOKAa3bIBAET OTCYTCTBHE JIOJDKHOW CBSI3U MEXJAYy aHAJIW30M, aprymMeHTauuend u
BBIBOJIaMU.

OueHka «HeydogremeopumenbHo» CTABUTCSA, €CAM OOydarolluics He
OTBEYAET HA MOCTABJIEHHBIE BOMIPOCHI.

TecTupoBanue
SBsieTcs OAHUM U3 CPEACTB KOHTPOJISI 3HAHUHM 00YYArOIIMXCS IO JUCIIUILTHHE.
Kpumepuu oyenusanus — npaBUIbHBIA OTBET HA BOIIPOC
OueHka «omauun0» CTaBUTCS B Cllydae, €ClIM IpaBUIbHO BbINOIHEHO 90-100%
3aganuii O1eHKa «Xopoulo» CTaBUTCS, €CIY MPaBWILHO BbINTOIHEHO 70-89% 3ananuii
OneHka «ydogremsopumenbHoy CTaBUTCS B CIy4yae, €CIIU MPaBUIBLHO BBITIOTHEHO 50-
69% 3agaHui
OneHka «HeydogremseopumenbHoy CTaBUTCS, €CIU MPABWIBHO BBITIONHEHO MEHEE
50% 3agaHuit

KonTposabHas padora

OrneHnBaeTCs HE TOJNBKO TIyOMHA 3HAHMM MMOCTABJICHHBIX BOIIPOCOB, HO U YMEHHE
M3JI0KUTH MTICEMEHHO.

Kpumepuu oyenueanus: mocnenoBaTeIbHOCTb, MOJHOTA, JOTMYHOCTh HM3JI0KEHUS,
aHaIM3 pAa3IMYHBIX TOYEK 3PEHHs, CaMOCTOSITeNbHOE OOOOIIeHne Marepuana.
Wznoxenue marepuaina 6e3 GakTHUECKUX OINOOK.

OmueHka «omauyHo» CTaBUTCA B CIydae, KOTJa COONIIOACHBI BCE KPUTEPUH.

O1eHKa «xopouioy CTaBUTCS, €CIM 00yUaloIIMNCS TBEpAO 3HAET MaTepHall, TPaMOTHO
M 10 CYIIECTBY H3JaraeT €ro, 3HAeT IPaKTUYEeCKyl 0a3y, HO JIOIyCKaeT
HECYIIIECTBEHHbIE ITOTPEITHOCTH.

OueHnka «ydoseremseopumenbHoy CTaBUTCS, €CITU OOYYArOIIMICS OCBOWJI TOJIBKO
OCHOBHOH Marepuai, HO He 3HAeT OTIENbHBIX JeTalel, JOMyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO TPaBWIbHBIE (OPMYJIHPOBKH, HapymIaeT II0CIEeI0BATEILHOCTE B
M3JI0KEHNU MaTepHaia, 3aTpyAHSIETCs ¢ OTBETaMH, ITOKa3bIBAET OTCYTCTBHE JOKHOU
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CBSI3U MEXY aHAJIM30M, ApTyYMEHTALMEN U BBIBOJIAMMU.
OueHka «HeyoognemeopumenbHo» CTaBUTCS, €ClIM OOydalolUiics HE OTBEYaeT Ha
IOCTaBJICHHBIE BOIIPOCHI.

Jdranbl (OPMHUPOBAHUA U OLIECHMBAHUS KOMIIETEHIM A

No KonTtponupyemsie pazeinsl (TEMBbI) HanmvenoBanue
Kon komnerenumnmn
/I TUCTIUTLTUHBI OIICHOYHOTO
(vt ee 9acTH)
CpelCcTBa
1 TepmoarMHAMUYECKHE aCIIEKThI
pMOZL TK(p)-1 YO, T, JIP, UK
MIOJIyYEHHUs] MaTEpUaJIOB.
2 KuHeTndeckue acreKThl oTydeHUs
Y TIK(p)-1 YO, T, JIP, UK
MaTepUasoB.
3 Mertoapl UcCIeI0BaHMS COCTaBa U
8 A TIK(p)-1 YO, T, JIP, UK
CTPYKTYpBI MaT€pPHAJIOB.
4 MeToabI UCCIIETOBAHUS U
BapbUPOBaHUS (PU3UKO- XUMUYECKUX [TK(p)-1 YO, T, JIP, UK
CBOWCTB MaTe€pUaJIOB.

Ixaja 1 KpUTEPUHN OLleHUBAHUS MUCbMEHHBIX M TBOPYECKHUX pPadoT

banbl Kpurepun
['mybokoe W TMpPOYHOE YCBOCHHWE TporpaMMHOro Mmarepuana. llomHble,
MOCJICIOBAaTEIbHbIC, TPAaMOTHBIC M JIOTHYECKH H3JIaraéMble OTBETHI MPH
5 BUJOM3MECHEHHH 3a/iaHus. CBOOOTHO CIPaBISIETCS C MOCTABICHHBIMH 33/1a4aMH,
MOXXET  OOOCHOBaTh  MPHUHATBIC  PEIICHHs, JACMOHCTPUPYET  BIIQJICHHE
Pa3HOCTOPOHHHUMH HaBBIKAMHU M IIPHEMaMH BBINOJHEHHUS MPAKTHYSCKUX PaOOT.
3HaHHE TPOTPaMMHOrO MaTepuaja, TPaMOTHOE M3JIOKEHHEe, 0e3 CYIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOMPOC, MPaBUIBHOE MPUMEHEHUE TEOPETHUECKUX
3HAHHWH, BIIaJlcHUE HEOOXOIMMBIMUA HABBIKAMH IIPH BBIMOJHEHUU MPAKTHYECKUX
3aJ1a4.
JleMOHCTpHUpYeT yCBOGHHE OCHOBHOTO MaTepHalia, MpPU OTBETE JOIMYyCKArOTCs
3 HETOYHOCTH, NMPU OTBETE HEAOCTATOYHO MPABWILHBIC (DOPMYIIMPOBKH, HAPYIICHHE
MOCNIEOBATEIHLHOCTH B HW3JIOKEHUU NPOTPAaMMHOTO MarepHuana, 3aTpyJHEHHS B
BBITIOJIHCHUH MPAKTHYECKUX 3aJaHUM.
-1 Cnaboe 3HaHWE NOPOrPAMMHOrO MarepHaia, MpPU OTBET€ BO3HUKAIOT OLIMOKH,
3aTPyAHEHHS TIPY BBIMIOJTHEHUU TPAKTUICCKUX PaOOT.
0 He ObB1710 MONBITKY BBITOJHUTH 3aJJaHUE.
IlIkana u KpUTEPUH OLIECHNBAHNS TECTOBBIX 3a1aHUI
OueHka Kpurepun
«OTINIHO 3amanue BeIojaHeHo Ha 91 - 100%
«XOopouIoy» 3aganue BeITOHEHO Ha 81 - 90%
«Y 10BJIETBOPUTEIHHOY 3ananue BoInosHeHo Ha 51 - 80%

»

«HeynosnerBopurenbHo | 3aganue BbinosaHeHo Ha 10 - 50%

7. OcobeHHOCTH peaindanuu JUCHUIVIMHBI AJA MHBAJIHUAOB H JIUI € OrPpaHHY€¢HHBIMH
BO3MOKHOCTHMHU 310POBbS

[Ipu oOyueHMM JMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI YUHUTBIBAIOTCS HX
WHAMBHUAYyalbHbIE Tcuxoduznyeckue ocoOeHHocTu. OOyyeHHe HWHBAJIHUIOB OCYIIECTBISETCS

12




Takke B COOTBETCTBUM C WHAMBUAYAIbHOH NpOrpaMMoOi peabWIuTalk HWHBAIWAA (TIPU
HaJTUYHH).

Mna nuy ¢ Hapywenuem ciyxa BO3MOXHO TpeAOCTaBICHHE yueOHOW uHpopmanuu B
BH3yaJIbHOU (popme (KpaTKHii KOHCTIEKT JISKIIMI; TEKCThI 3a/JaHN/, HalleYaTaHHbIC YBEIIMUYECHHBIM
mpudToM), Ha ayJAUTOPHBIX 3aHATUSX JOIMYCKAaeTCs TMPUCYTCTBUE AaCCHCTEHTa, a TaKXkKe
CYpAONEPEBOTUUKOB U  THQJIOCYpPAONEPEBOJUUKOB. TeKymHUi KOHTPOJb YCIIEBAEMOCTH
OCYILIECTBIISICTCS B MHCbMEHHON (hopme: oOyyaromuicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCbMEHHO BBINOJIHAET TMpakTudeckue 3amanus. Jlokmax (pedepar) Takke MOXKET OBbITh
IpeJCTaBJIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUS K COJICPKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KAUECTBY M3JI0KEHUS MaTepHaia (MOHATHOCTh, KaYeCTBO PeUH, B3aUMOJCHCTBHE C
ayIuToOpuel M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMS, IMpPEIbsBIIEMbIE K
MUCbMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKA JIUTEPATypbl, IPaMOTHOCTb,
HaJu4KMe WUIIOCTPALMOHHBIX MaTepuanoB W T.1.). lIpoMexyTouHas aTTecTamus Ui JIUIl C
HapyLIeHUSIMH cIyXa MPOBOAMTCA B MHCbMEHHOH (opmMe, MpH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTtepuu oneHuBaHus. Ilpu HeoOXOAMMOCTH BpeMsi HOATOTOBKH K OTBETY MOXET OBITh
YBEJIHUYEHO.

Jna auy ¢ napywenuem 3penus NOIMYyCKaeTCs ayIuallbHOE MIPeJoCTaBlIeHne HHOpMAIIH,
a TakXKe WCIOJb30BaHWE HA AayJUTOPHBIX 3aHATHUAX  3BYKO3AMHUCBIBAIOIIMX YCTPOMCTB
(muktopoHOB M T.1.). JlomyckaeTcs NMPHCYTCTBHE Ha 3aHATUSAX ACCUCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOIIETO O0YyYarOIIMMCS HEOOXOJMMYIO0 TEXHHYECKYIO0 MOMOIIb. TeKyIHid KOHTpPOJb
YCIIEBa€MOCTH OCYIIEeCTBIsieTcss B yCTHOM Qopme. Ilpu mnpoBeneHUM NpPOMEKYyTOUHOH
aTTecTaluy JUIsl JIUIl C HAapyLIEHUEM 3pEHHsS TEeCTHUPOBAHHME MOXKET ObITh 3aMEHEHO Ha YCTHOE
cobeces10BaHUE 110 BOMPOCAM.

Jna nuy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300P08bS, UMEIOWUX HAPYUIeHUS ONOPHO-
0guecamenbHo20 annapama, Ha AyAUTOPHBIX 3aHATHSX, a TAaKXKe IMPH MPOBEAECHUH MPOLEIyp
TEKYIIET0 KOHTPOJISl YCIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaliil MOTYT OBbITh MPEAOCTaBICHbI
HEOOXO/IMMbIE TEXHHYECKHE CpeAcTBa (MEPCOHAIBHBIN KOMIbBIOTEpP, HOYTOYK WM JApYroi
Ta/KET); JAOMYCKAETCS MPUCYTCTBHUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO O0YJAFOIITIMCS
HEOOXO/IMMYIO TEXHHUYECKYIO MOMOIIb (3aHATh pabodee MECTO, NepeABUraThes M0 ayIUTOPHUH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPETIOAABATEIIEM ).

8. [lepeyeHb OCHOBHOM M IONOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbI, HEO0X0AUMOM
AJISl OCBOCHMS THCHUTIIHHBI

8.1 OcHoBHas quTeparTypa:

1. ®usnueckue METObl HCCIIEIOBAaHU HeOpraHndeckux semects. [log pea. A.b.
Huxonsckoro. M., U3a-Bo Axanemus, 2006.

2. Xanposaugu K.A. ®a3oBble 1uarpaMMbl T€TEPOT€HHBIX CUCTEM C
tpancopmanusimu. oTB. ped. @. A. Kysnenon . HoBocubupck : UHX CO PAH, 2004.
3. Comnnues 0. I1., [Ipsxun E. I MatepuanoBenenue: Y4eOHUK [T By30B.

M.: Xummspgar, 2007.
4. Hossle matepuansl. [lox HayuHoit pegakuueit Kapabacosa F0.C. M.: MUCHC. 2002.
5. H. M. bo6koBa. ®usnueckast XuMus TYTOIUIaBKUX HEMETANIMYECKUX U

CWJIMKATHBIX MaTepuanaoB. MuHck : Bemiimas mkomna, 2007.
6. . 1. HoBuxoB. ®a30Bbie nepexoibl B KPUTUYECKHE TOUKU MEXKITY

TBepJoTeNbHBIMU (hazamu. Mocksa : Hayka, 2008.

8.2 JlomotHuTEIBHAS JIMTEPATYPA:
1. Bect A. Xumus tBepaoro tena. Teopus v npuinoxeHus. B 2-x
gactax. Y. 1. Ilep. ¢ anri. M., Mup. 1988.
2. WBanos-1lun A.K., Mypun U.B. Honuka tBepaoro tena. T.1. C-I16.. U3a-so CIIOI'Y.
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2000.
3. @uctrynp ©.M. Ousuka u xumusa tBepaoro tema. M.: 1995, 1.1. 1.2.
4. Tymmnckuii JLU. u np. Metoas! uccnenoBanus marepuanos. M. Mup,2004.
5. Opwmonr b.®. Beenenne B pU3NUECKYI0 XUMUIO U KPUCTATNIOXUMHUIO
MOJIyIPOBOIHUKOB. M.: 1973
6. AnamcoH A. ®usnueckas Xxumus nosepxuocrein. M.: Mup, 1979.
7. Kapnacon T. @otoanekrponHas u Oxe-CreKTpOCKOINus, nep. ¢ aHri., JI., 1981
8. DnexTpoHHas U MOHHAs CIEKTPOCKOMUS TBEP/BIX Tell, Mep. C aHrlL.,
nox pexn. B. U. Paxosckoro, M., 1981.
9. Xappucon Y. DnekTpoHHasi CTPYKTypa U CBOWCTBA TBEPIBIX Tel (B 2 X
Tomax). M.: Mup, 1983.
10. Kapaun P.JI. Maraetoxumusi. M.: Hayka, 1989.
11. Iecrak 4. Teopus Tepmuueckoro ananuza. M., Mup, 1980.
12. Maryxun B.JI., Epmakos B.JI. ®usuka tBepaoro tena: Yu. ITocodue. — CIIO.: M3a-Bo
«JIaany, 2010.

13. Kpunuuk I'.C. ®usuka marautHelx sineHuil. M: M3n-so Mock. yH-Ta, 1985 ¢

14. B. H. Yebotun ®usnyeckast Xumus TBEpaoro tena. Mocksa : Xumust, 1982 .

15. II. Kodcrag OTkIOHEHHE OT CTEXUOMETPUH, TUPPY3Hs U JIEKTPONPOBOAHOCTD B
IIPOCTBIX OKHCcIaX MeTaioB Mocksa : Mup, 1975 .

16. Y. H. P. Pao, JI. 'onanakpuiinan HoBble HanipaBiieHUs! B XMMHUU TBEPJIOTO TeENa.
CTpyKTypa, CHHTE3, CBOMCTBA, peaKIIMOHHAs CTIOCOOHOCTh U TU3aiiH MaTepuanoB HoBoCcHOHMPCK :
Hayka, Cubupckoe otnenenue, 1990 .

17. 1O. JI. TperbsikoB TBepaodasubie peaknuu Mocka : Xumus, 1978

9. [lepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
(nasee - cerpb ""UnHTepHeT'), HE0OOXOAUMBIX /IJIsl OCBOCHUS U CIUTIIMHbBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snekTponHas 6ubimnoreka, cucrema PUHIT
http://pedsovet.org/-uHTEepHET MEICOBET

DNeKTpOHHO-OMOMMoTeyHas cucTteMa wusnarenbcTBa «Jlanbpy - Pexxmm moctyma: http://
e.lanbook.com

SNVIENFIESE

9.1 CocTaB nporpaMMHOro odecrne4eHust

Enunas snextponHas o6pa3oBatenbHas cuctema U-complex

AHTHIIarHaAT

Onepanunonnas cucrema Windows

KommnbrotepHas nporpamma aist XuMukoB AcidBaselab

Komnerorepnas nmporpamma uist xumukoB Chemlab

10. Metoauyeckue ykazaHusi AJ1s1 00y4arolHuXcs 110 OCBOCHUIO JMCIUIIIUHBI (110
BH/JIaM YUeOHbIX 3aHATHH)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO mpenonaBanue yueOHOW TUCIMIUTMHEI
«Heoprannueckue marepuansl ¥ (pU3NKO-XUMHUYECKAsT UICOJIOTHS UX CO3JAHUS)» OCHOBBIBAETCS
HA MHHOBALIMOHHBIX TICUXOJIOTO-NIEJarOrMUECKUX TEXHOJIOTUSAX, HAIIPABICHHbBIX HA MOBBILICHUE
3QGEeKTUBHOCTH M KadecTBa (HOPMHUPOBAHMS NPO(PECCHOHANBHBIX HABBIKOB OO0YYarOIIUXCS.
OcHoBHBIMU (hopMamH OOy4YEeHHsI SIBIISIIOTCS: JIGKIMM, JTaOOpaTOpHbIE 3aHATHSA, a TaKXKe
caMoCTOsITeNIbHas paboTa yyalerocs.

Jleknus. Jlekuuu 4yuTaOT MO HambOosiee BaXKHBIM paszzaenaM nporpamMMbl. OHH HOCST
poOJIeMHBIN XapakTep U (GOPMHUPYIOT Y CTYIEHTOB CUCTEMHOE IPEJICTAaBICHHE 00 M3ydaeMbIX
pa3zmenax mpeamera, OOECHEUMBAIOT YCBOCHHE WMH OCHOBHBIX TPUHIIMIIOB W TOJOXCHUN
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JAaHHOM AMCUMILIMHBL. KOHCIEKTUpOBaHUE JIEKIUI BEAETCS B CIELUAIbHO OTBEACHHOM MiIs
ATOTO TETPAJU, KAXKABIA JUCT KOTOPOU JIOJDKEH MMETh oSl (4-5 cM) ISl AOTIOTHHUTEIbHBIX
3anuceil. HeoOXoauMo 3amuchiBaTh TEMY U IUIaH JICKIUH, pEeKOMEHIYEMYIO JINTepaTypy K TeMe.
3anucu pa3zenoB JEKIUH JOJKHBl MMETh 3arojOBKH, IMOJ3arojIOBKH, KPAacHble CTPOKU. Jlis
BBIJIEJICHUS PA3/I€NIOB, BBIBOAOB, ONPENEICHUM, OCHOBHBIX MJIE MOXHO MCIOJIb30BaTh LIBETHBIE
Kapanaamu u ¢iomMactepbl. Ha3zBaHHbIE B JIEKIIMH CCHUIKA Ha MEPBOUCTOYHUKU HA/0 MOMETHUTH
Ha MOJIAX, YTOOBI MIPU CaMOCTOATENBbHOM paboTe HalWTH M BNHCaTh MX. B KOHCIEKTEe JOCIOBHO
3aMUCHIBAIOTCS OIpeNeeHHUs] TMOHATHH, Kareropuii u 3akoHOB. OcTanbHOE JOHKHO OBIThH
3allUCaHO CBOMMH cjoBaMHu. Kaxkaomy CTyAeHTYy HE0OXOAMMO BbIpa0OTaTh M HCIOJIb30BATh
JOMyCTUMBIE COKpAIlleHUs] HanboJjiee paclpoCTpaHEHHbIX TEPMHUHOB U MOHATHI. B KoHcmekT
ClIeqyeT 3aHOCHTh BCE€, YTO IPENOAaBaTellb MUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMBIE CXEMBI,
TabJIMLBI, TUarpaMmel U T.4. Tekymias padota HajJ U3ydyeHHeM HHPOopMaui o aMOyJIaTOPHOMY
BEJICHUIO OOJBHBIX NPEACTaBIseT COOOW TNaBHBIA BUJ CAMOCTOSATEIBHOW pabOThI CTYJIEHTOB.
Ona BKJITI0YaeT 00pabOTKy KOHCIIEKTOB JIEKIIMIA ITyTeM CHCTEMaTU3alluu MaTepuaa, 3aroIHeHUS
IIPOIYIEHHBIX MECT, YTOUHEHHUS CXEM M BBIJEIICHUS TJIaBHBIX MBICIIEH OCHOBHOT'O COACPKAHMS
nexuuu. J{is 3TOro MCHoyb3yIOTCsS HMMEIoLUecs yueOHO-MEeTOUYECKHe MaTepualibl U Apyras
pekoMeHoBaHHas JsuTepaTypa. C 1enplo YIydlIeHHs YCBOGHMs Marepuana Tpelyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCie 3aHATHI, OTMETUTh MaTepHral KOHCIIEKTAa JICKINU, KOTOPBIA
BBI3BIBACT 3aTPYJHEHMs U1 TOHUMAaHMs, MOMbBITATbCS HAWTH OTBETHI Ha 3aTPYyJHUTEIIBHBIC
BOIPOCHI, UCTIOJIb3Ys PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTeibHasi padora. CamocrosiTenbHas paboTa SBISETCS OJHUM U3 BHJIOB
y4eOHOW NEATeIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOIO MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
u 1npodeccuoHanbHOrO YpoBHs. BHeaynuTtopHast camocrosiTenbHas paOoTa BBINONHSETCS IO
3aJJaHUIO TIperojiaBaTelisi, HO 06e3 ero HemocpeAcTBeHHOro yvyactus. Ilpu npenbsBieHnu BUI0OB
3aJaHUil Ha BHEAayJAUTOPHYI0 CaMOCTOSTEIbHYIO paboTy pPEKOMEHIYETCs HCIOIb30BaTh
middepeHIMpOBaHHBIA  MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBITIOJTHEHHEM  BHEAyAMTOPHON  CaMOCTOATENbHOW paboThl  NIpernojaBaTeab  MPOBOJIUT
KOHCYJIbTAllUI0 C ONpEACIEHUEM LENHU 3aJaHus, €ro COJAEP)KAHUSA, CPOKOB BBIIIOJIHEHUS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIi U mepedHs juteparypbl. CojepKaHue CaMOCTOSTENbHONW palOOTHI:
YTEHHE OCHOBHOW M PEKOMEHIYEMOH JOMOJIHUTEIbHOU JINTEPATYpPhI, PEIICHUE CUTYalMOHHBIX
3aj]ay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHOM AKTHMBHOCTH, TBOPUYECKOTO MBIIUICHUS
CTYJCHTOB, NIPUBUBAET HABBIKM CaMOCTOSITENILHOTO MOMCKa MH(pOpMaluy, a Takxke GopMupyer
CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEpPIICHCTBOBAHMIO, CaMOpEaM3allil U TBOPYECKOH
ananrtanuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyet
CMOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAX MPO(ecCHOHATBbHON U COLIMAIbHON JeSITENbHOCTH.

Crienmanu3nupoBaHHbIE XMMHUYECKHE TPOrpaMMBbl U Ap. 1 IpOBEpPKU TEKCTOB Ha
OpPUTMHAJIBHOCTh IpOorpaMMa AHTHUILIaruatT

Jlnist mpoBeIeHHs TPOMEKYTOUHOM aTTecTaluy (3K3aMeHa) KOMITBIOTEpHas opMa MPOBEPKH
MMCbMEHHBIX PaboT

11. IlepeyeHp HH(POPMALMOHHBIX TEXHOJOIHH, HCHOJb3YEeMBIX IPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOTO Ipomecca MO JUCHUIVIMHE (MOAYJII0), BKJIKYasi IepeYeHb
NporpaMMHOro obecrme4yeHuss M HHPOPMALMOHHBIX CIHPABOYHBLIX CcUCTeM (TpH
HEe00X0AUMOCTH)
[Ipu u3yyeHun cTyieHTaMu AUCUUIUINHBI «Heopranudeckue Marepraibl 1 GU3NKO-XUMHUYECKasT
UJICOJIOTHS UX CO3JIaHUSD» UCIIOJIB3YIOTCS CIEAYIOIIHUE TEXHOJIOTUHN:

- TEXHOJIOTMHU TpoOJIeMHOro oOyueHusi (IpoOJieMHbIE JIEKIMH, MPOBOAUMBIE B (Qopme
JMasora, pereHne yaeOHo-poQecCuoHaNbHbIX 3a7a4 Ha JEKIUAX);

- UHTEPAaKTUBHbIE TEXHOJOTMM (TPOBEJCHHE JIEKUMH JTUAJIOrOB, KOJUIEKTHUBHOE
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00CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHIO TOW WM WMHOM y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH()OPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30oBaTeIbHbIC TEXHOJIOTHH (MOJEIUPOBAaHUE
M3yYaeMbIX SIBJICHUH, TPE3EHTANNsI YICOHBIX MAaTEPHUAIOB (C MAKETOM IMPHKIAIHBIX MPOrpaMM
Microsoft Office Point)) u aieMeHTBbI TEXHOJIOTHI TPOEKTHOTO O0YUYCHHUS.

12. MarepuanbHO-TEXHHYECKas 0a3a, He0OX0AUMAas JI1 OCYLeCTBJICHUS

o0pa3oBaTe/IbHOIO NMpolecca Mo AUCHUIINHE

VYuyeOHas qucuMIUIMHA oOecredeHa yuyeOHO-MeTOIMYECKON JOKYMEHTAe (KOMIIOHEHT
y4eOHO- METOJIMYECKOro KoMIUiekca o aucuuiuinbe). ObecnedeH noctyn K GoHaaM ydeOHBIX
nocoOuii, OUOIMOTEYHBIM (OHIAAM C MEPHOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. YueOHbIe 3aHATHA 110 npeaMEeTy IMpOBOIATCA B CHeHHaHHSHPOBaHHOﬁ aAyJJUTOPUHA
(unTepaktuBHas jaocka+tlIK+Buneonpoektop). B mporecce uTeHus JeKIMHA, HCIONb3YIOTCS
HarJsiIHbIe TOCOOUSI, KOMIUIEKT CIai10B, BUICO-JIEKIIUH.

Nmeercs n ucnonb3yercs YMK no qucnuminuze «BoaHble pacTBOPBI 2JIEKTPOJIUTOB) Ha
AJIEKTPOHHOM U OyMa)>KHOM HOCHUTEIIE.
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10. Metoaudeckue yKazaHus sl 00YJArOIIUXCS IO OCBOCHUIO TUCITUILTAHBI

(Momyns) 17
11. TlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTUN, UCTIOIB3YyEMBIX MPU

OCYIIECTBICHUH 00pa30BaTEIbHOIO Mpolecca Mo AUCUUIUIMHE (MOAYIIIO),

BKJIIOUAsi IEPEYEHb MPOTPAMMHOT0 0OecredeHns U NH(HOPMAIIMOHHBIX

CIIPaBOYHBIX CHCTEM (IPU HEOOXOMMOCTH) 18
12. Omnwucanue MaTepUATbHO-TEXHUUECKOMU 0a3bl, HEOOXOIMMOM IS

OCYIIECTBIIEHUS] 00Pa30BaTEIHLHOIO MpoLiecca MO JUCIUITINHE (MOIYIIO) 19

1. He.]'ll/l H 321241 OCBOCHHUSA NTUCHHUIIJIMHBI



e ocBOCHUSA TUCHUIIMHBL:

- O3HAKOMHUTh MaruCTPaHTOB C OCHOBHBIMU METOJIaMH CHHTE3a HAaHOYACTHI] U
U3Y4YEHUS UX CBOMCTB.

3aga4u ocBOEHMA IMCHUIIUHBI:
-3HAaKOMCTBO C OCHOBHBIMM HAIIPABJICHUAMH PAa3BUTUS COBPEMEHHOM HAHOXUMHH, METOAUKOMN
MOJTyYeHUs, CTAOMIM3AlMM U HCCIIEIOBaHUS CBOWCTB HAHOYACTHIl, MPUMEHEHHUS HAHOUYACTHUI] B
HayKe U TEXHOJIOTHUU.
2. IlepeyeHbp IUIAHUpPYEMbIX Ppe3yJbTATOB O00y4YeHMsl 10 [JMCUMILVIMHE (MOAYJII0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHON MPOrPaMMbl

[Ipouiecc M3yuyeHHs] TUCHMILIMHBI HampaBieH Ha (OPMHUpPOBAHHE AJIEMEHTOB CIEIYIOIIMX
komneTeHIMi B coorsercTBur ¢ ®I'OC no jaHHOMY HanpaBiIEHUIO OATOTOBKH:

I'pynna xoMnereHuui Kareropusit koMmnereHuuii Kon
YK-1: Cnocoben
OCYILIECTBIATD
MeXKyIbTypHOE KPUTUYECKMH  aHau3
YHuBepcanbHbIe . o
B3aMMOJIENCTBIE MPOOJEMHBIX CHUTYaIHi
Ha OCHOBE CHCTEMHOTO
M0JIX0/1a,
BbIpabaThIBaTh

CTpAaTeTruro JeUCcTBUS

IIK (p)-1: Cnocoben
IUIAaHUPOBATh paboTy U
BBIOMpATH a/IeKBaTHBIE
METO/bI peIIeHUs

CucTeMHOe U KpuTHdeckoe | HaYTHO-
[IpodeccruonabHbIe MCCIIEIOBATENBCKHX
MBIILIEHHE
337184 B

HEOPraHWYECKOW XUMUU
WJTU CMEXHBIX C
HEOPraHuYeCKOon
XUMHEH HayKax

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI 00YYaOUIUICs TOJIKEH:

HanmenoBanue nHaukaTopa
KOMIIETEHIINH

VK-1.3: Kputnuecku 3HaTh: OCHOBHBIE METOAbI cOOpa W  aHaIW3a
OIICHUBACT HAACKHOCTh nHpopMaluu, crmocodsl popMamTu3ay eI U METObI
HCTOYHUKOB I/IH(i)OpMaHI/II/I, €€ ITOCTHKECHMUA.

paboTaeT ¢ MPOTHBOPEIHBOIL YMeTh: aHaNM3WPOBaTh, 0000HmIATH W BOCIPUHUMATH
MH(OpMAIIHEH U3 PasHBIX MHPOPMALIMIO; CTaBUTh Liedb U (POpMyIUpOBaTh 3a7auu
HUCTOYHUKOB. 0 €€ JOCTHKEHUIO.

Baaaers: KyJabTypOil MBILIJICHHUS.




ITK(p)-1.1: CocraBnsier oOmmit 3HaTh:

IUTAH MCCIICIOBAHMS M JIETAJbHbIC | = OCHOBHBIE HANpPaBJIEHUS DPa3BUTUS COBPEMEHHOM
HaHOXMMUH, MECTOAbl IIOJTYYCHHA, CTa6I/IJ'II/I3aIII/II/I nu
UCCIIEIOBAaHUSI  CBOWCTB ~ HAHOYACTHUI], MPUMEHEHUS
HAaHOYAaCTHUIl B HAYKC 1 TEXHOJIOTHH.

IIJTaHbI OTACJIBHBIX CTaI[I/If/'I.

Ymers:
[TIK(p)-1.3: Beibupaer u - MOJy4YaTh BEHIECTBO B HAHOPA3MEPHOM COCTOSIHUH U
MIPUMEHSIET COBPEMEHHBIC WCIONB30BaTh  HAHOYACTHUIBI Uil JajdbHEHIINX
METOJBI HCCIICIOBAHUS COCTaBa, | YKCIEPUMEHTOB.
CTPYKTYpPBI Y CBOWCTB Baanern:
HEOPTraHMYECKUX BEIIECTB U - OCHOBHBIMHU METO/IaMHU CHHTE3a HAHOUYACTHII U
MaTepHaJioB W3YYEHHSI UX CBOWCTB.

3. Mecro nucuumiaabl B cTpykrype OIIOII

Hucuunnuna «Hanotexnonoruu. Hayunsie ocHoBb (PT/.01) oTHOCUTCS K AUCHUIUIMHAM
¢daxynpratuBHoi 9actu OITOIT BO no nanpasnenuro moarotoBku 04.04.01 «Xumus.

JlaHHBI Kypc 3aKkiajgbplBacT 3HAHUS M HAy4YHO-HCCIENOBATENIbCKOM IPAKTUKUA U
BBIIIOJIHEHMSI ~MAaruCTepCKMX  Jucceprauvii. JlucouminmHa  HENMOCPEICTBEHHO  CBs3aHa €
HEOpraHMYecKoi Xxumuen, pusnyeckoit XuMUeH 1 aHATUTUYECKON XUMHUEH.

4. Conep:kanue JMCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jiesaM) ¢ yKa3aHueM
OTBEJCHHOI'0 HA HUX KOJIMYeCTBA AKAIeMHUYEeCKUX HJIH ACTPOHOMHYECKHX YaCOB M BH/I0B
Y4eOHBIX 3aHATHH

4.1 CTpyKTypa TUCHUNIHHBI

OO61mas TpyA0eMKOCTh AUCHUIUIMHEI TI0 JaHHOU opMe 00yUeHUs COCTABISET 2 3a4EeTHhIC
eauHUIbI (72 yaca)

TpynoemMKocTh, 4acoB
®opma paboTsl 00yyarommxcs/Buasl yaeOHbIX 3aHATHI Cemectp Beero
2 3
KourakTHas ayuTopHas pabora 00ydJarommxcs ¢ IPENnoaBaTesIeM: - 17 17
Jlexumu (JI) - 17 17
[IpakTnueckue 3ansatus (113) -
JlaGopatopusie padotsl (JIP) -
CamocrosrtenbHas padora (CPC) - 55 55
Kypcosoii poexT (KII), kypcoBas pabota (KP)
oknaz (/1)
Occr (D)
Pedepar (P)
CamocTosiTeIbHOE M3YUEHHE Pa3IesioB - 55 55
By uTOroBoro KOHTpOJIS - 3a4eT




4.2 Conepxxanue pa3iesioB IUCHUIITHHbBI

No |HammenoBanue ®opma
- Conepxanue paszuena
TEKYIIETO
KOHTPOJIA
[lonmydyeHue ¥ cra0winM3anus HaHOYACTHUIL
TMonyuenue u METOZIaMH  XMMUYECKOIO  BOCCTAHOBIICHMUS, Koo omeras
1 CTaGMIM3AIIS peakuuii B MHLEUIaX, OMYJIbCHUIX U ap60Ta
HAHOYACTHIL neHapumepax, (Horo- ©W  paguanuoHHo-| P
XUMUYECKOTO BOCCTaHOBJICHUS,
KPUOXHUMHYECKOTO CUHTE3A.
[ IpocBeunBaromas 3JIEKTPOHHAS
MUKpockorusg. CKaHupyrolas 3JeKTpOHHAas
MeTo MUKPOCKOIIHAA.  30HAOBAasT ~ MHUKPOCKOIUSI.
TOBI
5 o Jludpakironnsie MeTonbl. PeHTrenorpadwus. KonrponbHas
HCCIIEA0BAHUS v
[udpaxius HEHTPOHOB.|  paGota
HaHOYaCTHL. PeHTreHo(hII00pecieHTHasT  CIIEKTPOCKOIIHSI.
Macc-CneKTpoMeTpHs.
DOTOINEKTPOHHAS CIIEKTPOCKOTHSI.
CpaBHEHHE BO3MOKHOCTEW METOOB.
Peakuun yactun marnuda. Peakuuu ['punbspa.
AKTUBallUs MajblX MOJEKyJd. B3pbiBHbIE
peakiuu. Cepebpo W Apyrue MeETaJLIbI.
KpPHOXHMHS aTOMOB 1 Crabwin3anusi MoJuMepaM M Me30T€HaMHU. KomTponbHas
3 Peaxiuun peaKO3eMeNbHBIX AJIEMEHTOB.
HAaHOYACTHI] METAJJIOB. [AKTUBHOCTb, CEJIEKTUBHOCTh U pPa3MepHbIC pabota
bpdekTpl.  Peaknum  nOpu CBEPXHHU3KUX
Temreparypax. Peakuuum wacTtui cepeOpa
pa3Horo pasmepa u popMsl.
[[{enounble u LIEJI0YHO-3EMENbHBIE
bnemeHThl. [lepexomnbie Mertamnsl  [I-VII
4 XUMHYECKHe rpYII TEPHOJUYECKON CHCTEMBI. DieMeHThI| KoHTpobHast
HAHOPEAKTOPBI. VIII rpynmbsl  NEepHOIWYECKON  CHUCTEMBI. pabota
[Tonrpynmsl menu u nuHka. [loarpymma Gopa
1 MBIIIBSIKA.
AHCaMOIIM C y4yacTHeM HAaHOYACTHII.
Hanoxumus yriepoaa YrﬂepOI[HbIe HaHOTPY6KI/I. 3amnoiaHeHue
Marenbkue yactuipl  (BHYTPEHHAX TOJIOCTCH. TIpHBUBKA K oyrponsHas
5 (GYHKUMOHANBHBIX  rpynm.  TpyOkm — Kak
yriaepoaa U KpeMHUsl. pabora
o MaTpulpl. BHeApeHne aTtoMOB M MOJEKYJ1 B
YIUICPCHBL. MHOTOCJIONHbBIE TPYOKH.
Mogenu peakiud aTOMOB METAJIOB B
6 Pazmepnbie 3¢ (dexThI B MaTpHUIIax. Temnepatypa miasJieHus.| KonrponsHas
HAHOXHUMUH Onruyeckue CIIEKTPHI. Kunernieckue|  pagora

0COOEHHOCTH XHUMHMYECKHX nponeccoB Ha

IMOBCPXHOCTH HAHOYACTHUII. 0] HEKOTOPLBIX|




HaHOuACTHI B Karanu3 Ha HaHouacTuiax. Peakium okcumos.
N [TonynpoBonnuku u ceHcopbl. Poroxumus u|KoHTposbHAS
7 COBPCMCHHOM - HAYKE W prodoronmka. YriepoaHble HAHOTPYOKH. pa6ora
TEXHHUKE HanouacTunsl B OMOJIOTHHA U MEIULIAHE.
HaHOOOBEKTHI KaK OCHOBA HOBBIX JICKAPCTB U
CHCTEM HMX HANpaBJICHHON AOCTaBKU. MOHHBII
CHHTE3 HAHOCTPYKTYp Ha MOBEPXHOCTH U B
HaHooBHeKTh KaK 00BEME MOITYNPOBOAHUKOB. POpMHUpPOBaHKE
OCHOBA HOBLIX HAHOKPUCTA/VIOB KPEMHHSI M TEepMaHUs B
THOKCUIS KPEeMHHS " MOJIMMEPHBIX| KOHTpOJIbHAS
8 JIEKapCTB M CUCTEM UX |MATEpHanax IIpd HOHHOH OoMOapaMpoOBKe. pabota
HaInpaBICHHON [Ipouecchl caMOOPraHU3alMUd HAHOCTPYKTYP
JOCTaBKH. py  HMOHHOM  CHHTe3€. AHHU30TPOITHOE
pacIbUICHHE MMOBEPXHOCTHU
[OJIYITPOBOIHUKOBBIX MaTepHuaioB npu
BO3/ICHCTBUH MOHHBIX MTYyYKOB.
Hanoauarnocruka. JIHK-uumel ¥ OMOYHMIIBL.
Jlutorpaduyecku-uH Iy IupOBaHHAS
HaHOMATHOCTHKA. camocOopka  HaHOCTPYKTyp. [loHsitTHe o K
9 JIHK-4umst u muTOrpadUuECKU-UH Ty TUPOBAHHOM OHTPOJIbHA
GUOYMIILL camocOopke HaHOCTPYKTYyp. KpemHuenbie pabora
MMO/IJIOKKH, TOMOIIOJIUMED,  TPEOOBaHUSAK
Macke.

OYHASA ®OPMA OBYYEHUA

4.3 Pa3ennbl AuCHUIIMHBI, H3y4YaeMble B 3 cemecTpe

No KosimuectBo yacoB
a:_; HaumenoBanue paszzaenos AyJuTOpHaA
zI[)ena pasit Bcero abota CP
JI I3 | JIP
1 Monyuenue u crabunu3sanus HaHOUACTHIT 8 1 - - 7
2 |Meroapl UCCIEIOBAHMS HAHOYACTHIL. 8 2 - - 6
3 |Kpnoxumusi aTOMOB U HAHOYACTHI] METAJLJIOB. 8 2 - - 6
4 | XuMHYECKHE HAHOPCAKTOPKI. 8 2 - - 6
5 Hanoxumus yriepoga ManeHbKr€e 4aCTHIIbI 3 ) 6
yriieposa u kpeMHust. OyiiepeHsl.
6 |Pa3smepnbie 3G (HEKTh B HAHOXUMUHU 8 2 6
7 |HaHOYacTHLIBI B COBPEMEHHOM HAyKE U TEXHUKE 8 2 6
3 HaHO0OOBEKTHI KaKk OCHOBA HOBBIX g 5 6
JIEKapCTB U CUCTEM MX HAIPABJICHHOU JTOCTABKH.
9 |Hamomumarnoctuka. JJHK-uumbl 1 OMOYHUIIBL. 8 2 6




| | Hroro: | 72 | 17 | | 55 |
4.4 CamocTtosiTeibHasA padoTa CTY/IeHTOB
HanmenoBanue Temsl Bun camocrostensHOM
. OuenouHnoe Kon-Bo Kon
JUCLUIUINHBI MU BHEAYJUTOPHON pabOTHI
CPEJIICTBO 4acoB | KOMIETEHLIUU
paznena obyuaromuxcs, B T.4. KCP
[lonydenue n M3y4YEHUE HAy4YHOU Vi
cradunn3anus JIMTEPATyphI IO TEME Kontp. pabota 7 TTK( _) 1
HaHOYaCTHIL P
Metoas! ucciienopanus | 13y1CHUC Hay4HOH VK-1
JIUTEPATYPHI [0 TEME Konrp. pabora 6
HaHOYACTHIL. paTyp [TK(p)-1
U3y4YEHUE HAy4YHOU
Kpuoxumus atomoB u JINTEPATYPHI 110 TeMe Komtp. pabota 6 YK-1
HAaHOYACTHI] METAJLJIOB. [TK(p)-1
DOV p—. W3y4YEHHE HAy4YHOU Kosro. caSora ; VK-1
HaHOPEAKTOPHI. JTATCPATYpBI 1O TCME p-b ITK(p)-1
Hanoxumus yrnepona | M3ydyeHue Hay4dHOU
MaiieHbK1E YaCTHIIBI JUTEPaATYpBI 10 TEME YK-1
H patyp Kontp. pabota 6
yIJIepOJia U KPEMHHSI. [TK(p)-1
DynnepeHsl.
PasmepHbie s¢dexrsr g | 1Y TCHAC HAYTHOU KoHTh. babora 6 YK-1
HAHOXVMUH JINTEpaTyphl 110 TEME p.-p TK(p)-1
HanowacTuis! B U3y4YeHUE HAy4YHOU VK-1
COBPEMEHHOW HayKe U | JINTEPATYPHI 110 TEME Kontp. pabora 6 MK (p)-1
TEXHUKE P
HanooOBexTsI Kak U3y4YEHHE HAy4yHOU
OCHOBA HOBBIX JUTEpaTyphl [0 TEME
YK-1
JIEKApCTB U CUCTEM UX KonTtp. pabota 6 MK (p)-1
HaIpaBJICHHOMN p
JIOCTaBKH.
Hanoauarnocrtuka. M3y4YEHUE HAy4YHOU
YK-1
JHK-uumel u JIUTEPATYPBI 110 TEME Kontp. pabora 6
ITK(p)-1
OMOYHIIBI.
Bcero 4acon S5

4.5 JlabopaTopHbie padoThl — He MPEeAYCMOTPEHbI Y4eOHBbIM IVIAHOM
4.6 IlpakTHyeckue (CEMHUHAPCKHUE) 3aHITHS — HE TIPETyCMOTPEHBI Y4COHBIM TIAHOM

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He MpeTyCMOTPEHbI YUSOHBIM IJIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA



OO61mas TpyA0eMKOCTh IUCIUIUIMHEI TI0 JaHHOU opMe 00yUeHUs COCTABISET 2 3a4EeTHhIC
eauHuIBI (72 yaca)

TpynoeMKocTb, 4acoB

®dopma paboThl oOyJaronuxcs/Buibl yaeOHBIX 3aHITHI Cemectp Beero
2 3

KonrtakTHas aynuropHas paboTa o0yqaroIuxcs ¢ MpenoaaBaTesieM: - 17 17
Jlexuunu (JI) - 17 17
[IpakTnueckue 3anstus (113)
JlaGopatopusie padotsl (JIP) -
CamocrosiTenbHas pabora - 55 55
Kypcosotii npoekr (KII), kypcosas pabdota (KP)

oknaz (/1)
Occr (D)
Pedepar (P)
CaMOCTOSITEIbHOE U3YUCHHUE Pa3JIeIOB - 55 55
By UTOroBOro KOHTPOJIA - 3a4eT

4.3 Pa3enbl AUCHUIIMHBI, H3y4YaeMble B 3 cemecTpe

KonuuectBo yacoB

No
a3 HanmenoBanue pasneno AyauTOpHas
- UMEHOBAHH JIOB
IF: ena pasit Bcero abota CP
JI I3 | JIP
I Momyuenne u crabunmsanus HaHOYACTHIT 8 1 - - 7
2 |MeTtonnl HCCIIEAOBAHUS HAHOYACTHIL. 8 2 - - 6
3  [Kpuoxumus aTOMOB U HAHOYACTHIl METAJJIOB. 8 2 - - 6
4 | XuMHYECKHE HAHOPEAKTOPHI. 8 2 - - 6
5 Hanoxumus yriepona MaleHbKH€E YaCTHIIBI 2 5 6
yriieposa u KpeMHust. QyjuiepeHsl.
6 |Pasmepnbie 3h(HEKThI B HAHOXUMUHU 8 2 6
7 |HaHO4YacTHLIBI B COBPEMEHHOM HAayKe M TEXHUKE 8 2 6
3 HaHO00OBEKTH KaKk OCHOBA HOBBIX g 5 6
JICKApPCTB M CHCTEM WX HAlpPaBJICHHOW JOCTaBKH.
9 |Hamomumarnoctuka. JJHK-uumbl 1 OMOYHUIIBL. 8 2 6
Hroro: 72 17 55

4.4 CamocTtosiTeibHAsA padoTa CTY/JeHTOB




HanmenoBanue Temsl Bun camocrostensHOM
. OuenouHnoe Kon-Bo Kon
JUCLUIUINHBI MU BHEAYJUTOPHON pabOTHI
CPENCTBO 4acoB | KOMIETEHLIUU
paznena obyuaromuxcs, B T.4. KCP
[lonydenue n M3y4YEHUE HAy4YHOU Vi
cradunn3anus JIMTEPATyphI IO TEME Kontp. pabota 7 MK (p)-1
HaHOYaCTHIL P
Metoas! ucciienopanus | 13y1CHUC Hay4HOH VK-1
KonTp. pabota 6
HaHOYACTHIL. JUTEPATYPEI 11O TEME [TK(p)-1
U3y4YEHUE HAy4YHOU
Kpunoxumus atomoB u JINTEPATYPHI 110 TeMe Komtp. pabota 6 VK-1
HaHOYACTHIL] METAJJIOB. [TK(p)-1
Y ——. W3y4YECHHE HAy4YHOU Kosro. caSora ; VK-1
HaHOPEAKTOPHI. JTATCPATYpBI 1O TCME p-b ITK(p)-1
Hanoxumus yrnepona | M3ydyeHue Hay4dHOU
MaiieHbK1E YaCTHIIBI JUTEPaATYpBI 10 TEME YK-1
H patyp KonTtp. pabota 6
yIJIepOJia U KPEMHHSI. [TK(p)-1
DynnepeHsl.
PasmepHbie s¢dexrsr g | 1Y TCHAC HAYTHOU KoHTh. babora 6 YK-1
HAHOXVMUH JINTEpaTyphl 110 TEME p.-p TK(p)-1
HanowacTuis! B U3y4YeHUE HAy4YHOU VK-1
COBPEMEHHOW HayKe U | JINTEPATYPHI 110 TEME Kontp. pabora 6 MK (p)-1
TEXHUKE P
HanooOBexThI Kak U3y4YEHHE HAy4yHOU
OCHOBA HOBBIX JUTEpaTyphl [0 TEME VK-1
JIEKapCTB U CUCTEM HUX Kontp. pabota 6 MK (p)-1
HaIlpaBJICHHOU P
JIOCTaBKH.
Hanoauarnocrtuka. M3y4YEHUE HAy4YHOU VK-1
JHK-uumel u JIUTEPATYPBI 110 TEME Kontp. pabora 6
ITK(p)-1
OMOYHIIBI.
Bcero yacos S5

4.5 JlabopaTopHbie padoThl — He MPEeAYCMOTPEHbI Y4eOHBbIM IVIAHOM
4.6 IlpakTHyeckue (CEMHUHAPCKHUE) 3aHITHS — HE TIPETyCMOTPEHBI Y4COHBIM TIAHOM

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He MPeTyCMOTPEHbI YUSOHBIM IJIAHOM

5. IlepeyeHb Y4eOHO-MeTOAUYECKOr0 o0ecmeYeHUsi IJs1 CaMOCTOSTEIbHOM

padoThI 00y4aOIIMXCS 10 AUCHUIIMHE (MOAYJIIO0).

JUis opraHu3alnuMy CaMOCTOSITETIbHONH paboThl 0OydYaloOUIMXCsl B COCTaBe y4eOHO-METOIUYECKOTO
KOMILIEKCa JUCLUIUIMHBI UMEIOTCS HAaOOphl MHIMBUAYAIbHBIX 33JaHMHA M TecTaM IO OTAEIbHBIM
TeMaM JUCHUIUIMHBL. YUYEeT pe3yJIbTaTOB CaMOCTOSATEIbHON pabOThl BEAETCS B paMKaxX pEeHTHHIOBOM
CUCTEMBl IUCHMILIMHBL. Ha camMocToATenpHY0 NOArOTOBKY IucuuIuIMHBL «HaHoTexHOomoruu.
Hay4nsle OCHOBBI) IIPEyCMOTPEHO 55 4yacoB. B kadecTBe NMPOMEKYTOYHON OLIEHKH YCIIEBAEMOCTHU
CTYJIEHTOB HCIIOJIB3YIOTCS YCTHBIE ONPOCHI BO BPEMS IPOBEACHUS MPAKTUIECKUX 3aHATUHN. C LENBIO
YCIELIHOIO  YCBOEHHs Marepuajga JAWCLHUIUIMHBL CTYJEHTaM IIPEUIaracTcs  BbIIIOJIHEHUE

WHIUBUYTbHBIX 3aJaHui. JIJI1 KOHTPOJS YCBOEHHWS JaHHOW JUCIMIUIMHBI YYEOHBIM TUIAHOM
10



(98]

9]

10.
11.

12.
13.
14.
15.
16.

MpelycCMOTpPEeHa clada dK3aMmeHa. Ha osk3ameHe cTyneHTaMm MpenjiaraeTcss pemuTh 3aaady |
OTBCTHTh Ha J[BA TEOPETHUYECKHX BOIpOCa IO MarepualiaM y4eOHOW JUCIUIUIAHBL. CTyJIeHT
CUMTAETCS JOMYIIEHHBIM K c/Iaue SK3aMeHa MPHU YCIOBHUH BBITIOIHEHUS UM TIJIaHA YUEOHBIX 3aHITHIA
W BBIITOJIHCHUU BCEX 3aJaHW W TECTOB B TEYCHHWE CEMECTpa, B COOTBETCTBHUH C PEUTHHTOBOM
cucremoii. [Ipu mpoBeeHNN YK3aMEeHa OTBET CUMTACTCS yIOBJICTBOPUTEIBHBIM B ciaydae 50-60 %
MPABWJIBHBIX OTBETOB Ha TEOPETHUYECKHE BOMPOCHI W pernieHuH 3amaud. OTBET cuyuTaeTcs He
YAOBIETBOPUTENBLHBIM, €CIIM MaTepHall YCBOSH CTyJIeHTOM MeHee, ueM Ha 50% u 3amaua He
peureHa. Jlnsg monydeHus Ooyiee TIYOOKHX W YCTOWYHMBBIX 3HAHUH CTYJEHTaAM PEKOMEHIYeTCs
M3y4aTh JOMOIHUTEIBHYIO JIUTEPATYPY, CIIUCOK KOTOPOU MpUBEICH B 1.8 paboueil mporpaMMel 1Mo
JUCITUIUTAHE, a TaKXKe JUI PacIIUpEeHHs 3HAHWHM 10 JUCIUIUIMHE W JUIS BBITOJIHEHUS pedepara
PEKOMEHIyeTC s UCTONIb30BaTh MHTepHET-pecypChl: MOMCKOBBIE CAMTHI, 0a3bl JaHHBIX XUMHYECKUX
COCIMHECHHM, dJICKTPOHHBIC OMOIMOTeKH (I1.7).

6. (I)OHJI OLCHOYHBIX CPEACTB IJHA NMPOBECACHUSA aTTECTAlUH oﬁyqaloumxcn mo JIUClHUIIJINHE
(MmoayJ110)

[IpexycMOTpeHBI Caeayromuye BUAbl KOHTPOJIA Ka4eCTBa OCBOECHUSI KOHKPETHOM JUCUUILINHBL:
- TEKyIIUHA KOHTPOJIb YCIIE€BAEMOCTH

@DOoH/1 OLIEHOYHBIX CPEJICTB AJIsI TPOBEICHUS POMEKYTOUYHOM aTTECTAIIMKA O0YYArOIIUXCS TI0
JUCIUILTMHE 0(OpPMIIEH B IPUIIOKEHUH K paboueil mporpaMme AUCHUTUIHHEI.

TumoBslie KOHTPOJIBHBIC 3aaHUs UM UHBIC MAaTCPUAIbI, HGO6XO}II/IMBIG JJIs1 OICHKHU 3HaHHI>'I,
yMeHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTH B IIPOLCCCC TCKYIICTO KOHTPOJIA

IIpumepHbIe BONPOCHI I KOHTPOJIbHBIX padoT:

Cohopmynupyiite 0cOOEHHOCTH XMMUYECKOTO BOCCTAHOBJICHUS P MOJTYYEHUH HAHOYACTHUI]
METAJUIOB.

ITpuBenuTe npUMeEpHI MOTyYEHUS HAHOYACTHI] METAJINIOB XUMUYECKUM U pPaUallMOHHO-
XUMHUYECKHM BOCCTaHOBIJICHUEM.

KakoBbl (hyHKIIMM OpraHUYECKUX pacTBOPUTENCH B CHHTE3€ HAHOYACTHUI]?

OO0bscHUTE, TOYEMY MULIEIIIBI U ICHIPUMEPBI MOXKHO MCIOIb30BaTh JIJIsl CTA0MIIN3alMN
HAHOYACTHII.

[TpuBeauTe npuMepsl MPUMEHEHHUS MOPUCTHIX CTPYKTYP AJIs CTAOMIM3aUN HAHOYACTHUIL.
CpaBHUTE (POTOXMMHUYECKOE U paIuallMOHHO-XUMHUECKOE BOCCTAHOBIICHHE JJIsi CHHTE3a
HaHOYaCTHIl MeTasuioB. [IpuBenuTe npumepsl.

OOBsicHUTE TPUHIIMITBI 30J1b-T€JIb-METOJa U 0COOEHHOCTH UCIOJIB30BAHUS CBEPXKPUTHUECKUX
pPacTBOPOB JIJIsl CHHTE3a HAHOYACTHII.

OxapakTepu3yiTe CXOACTBO U pa3Inyle METOI0B MAaTPUYHON U30JISILIMU U
MpenapaTUBHOUKPUOXUMHUHU.

Ha3zoBuTte 0cOOEHHOCTH KOH/IEHCAIIMY BEIIECTB HA XOJIOAHbIE TOBEPXHOCTH.

Onumure (akTopbl, BIUSAIONIUE A peaKUu IpYU HU3KUX TeMIlepaTypax.

ITpuBenuTe npUMepsl yCTAaHOBOK JJIS IIOJYyUEHUS] HAHOYACTHUL] C IPUMEHEHUEM Pa3IN4HbIX
XUMHUYECKHX METOJIOB.

[TpuBenuTe MpUMEPHI UCIOIH30BAHUS TOJIMMEPOB IS yIpaBieHus (opMOoi HAHOYACTHIL.
HazoBute n3BectHbie BaM (hopmbl HaHovacTull. [IpuBenure npumep

Oxapakrepu3yiTe 0COOCHHOCTHU U CIIEIU(PHUKY MPOCBEUNBAIOIICH 3JIEKTPOHHON MHKPOCKOITHHL.
Onumure TPUHIUIBL pabOThl 30HAOBBIX MUKPOCKOIIOB PA3IMYHBIX THIIOB.
Oxapakrepu3yiTe 0COOEHHOCTH AUPPAKIIMOHHBIX METOJIOB aHAIIN3A.
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ComocraBbTe crielupUKy U UyBCTBUTEIBHOCTD PA3IUYHBIX CIIEKTPAIBHBIX METOIOB.

OObscHNUTE KOHKYPEHTHbIE MEXaHU3MbI PEAKIIMI YaCTHUI] MarHUS C TaJIOreHYTJIEBOI0POAaMH.
Oxapakrepu3yiTe 0COOCHHOCTH KPHOPEAKLMI YaCTULl PA3TUYHBIX METAIJIOB C TUOKCHIOM
yriaepoja.

OOBsicHuTe 0COOCHHOCTH U MPUYMHBI B3PBIBHBIX KPHOPEAKIIUIL.

[IpuBeauTe npuMepsl IPUMEHEHHUS TOJMMEPOB ISl CTAOMIN3alud MOHO- U OMMETAJUTMYECKUX
HAHOYACTHII.

OnummuTe 1 00BICHUTE 0COOEHHOCTH CIIEKTPOB CEPeOPO—CBHUHEII.

Oxapakrepusyi Te 0COOEHHOCTH U3MEHEHUS POBOAMMOCTH MOHO- M OMHAHOYACTHIL PA3IMYHBIX
METAJUIOB.

OOBsicHUTE U3MEHEHUS, Ha0JI0JaeMble B JJIEKTPOHHBIX crekTpax u crnekrpax JIIP B cucteme
cepeOpo-1maHoOueHUI.

[TpuBeauTe IPUMEPHI HCIIOIH30BAHUS METACTAOMIIBHBIX KOMITJIEKCOB JJISl U3yYeHUsI aKTUBHOCTH
YacTUIl METAJIJIOB.

Oxapakrepu3yiTe 0COOEHHOCTHU 3IIEKTPOHHOTO cTpoeHus P33.

OxapakTepu3yiiTe 0COOEHHOCTH peakliii YacTUIl camapus CO CIUPTAMU U YTIIEBOJIOPOJIAMHU.
Hazosure cnennguueckre 0coOOCHHOCTH PeaKkIUii YacTHIl METaJUIOB B HU3KOTEMIIEpaTyPHBIX
COKOHJIEHCaTax.

ITpoananusupyiiTe peakMOHHbIE BO3MOKHOCTH METO/1a KPUOKOHIECHCALINH.

Ha npumepe camapust 1 ronbMusi 00bsICHUTE OCOOEHHOCTH UX CIIEKTPOB B MAaTPUIIE aproHa.
CpaBHUTE peaklMy 4acTULl MarHus U camapus B JBOMHBIX U TPOHHBIX CHCTEMAX.
Oxapakrepu3yiite 0COOEHHOCTH peaklUii YacTULl MarHUs C YEThIPEXXIJIOPUCTBIM YTIIEPOIOM.
CdhopmynupyiiTe BO3SMOXKHBII MEXaHU3M PEaKLIUH.

[Tosicuute Ha MpUMepax MOHATHS AKTUBHOCTH U CEJIEKTUBHOCTH HAHOYACTHIl METAJIJIOB.
OOBsicHUTE Ha TPUMEpPE YaCTHIL cepedpa, KaK MOXKHO YIIPABIATh UX pa3MepoM U (HOpMOH.
Oxapakrepu3yiTe NpeuMyIIecTBa HU3KUX TEMIEpaTyp MpU U3YUEHUH PeaKuil ¢ yd4acTHeM YacTHIl
METAJIJIOB.

Uto Takoe HaHOPEaKTOPbI?

[Touemy yacTHIIbI MarHUs MOJB3YIOTCA 0COOBIM BHUMaHHeM uccienoBareneit? [Ipusenure
MIPUMEPBI.

OOBsicHuTe 0COOCHHOCTH PEaKIMi U AKTUBHOCTU YaCTHIl MAarHUS M KaJIbIHS C
MOHOTaJIOTeHMETaHAMH.

IIpuBenuTe npUMepsl peakuil ¢ y4acTUEM HAaHOKPUCTAJIJIOB OKCHJIA MarHusl.

OxapakTepu3yiite 0COOEHHOCTH peaklUii YacTULl HUOOUS C pa3InYHBIMU MOJIEKYJIaMHU.
OOBsicHuTe 0COOEHHOCTH pa3MepHOro 3PQeKTa B KHHETUKE PeaKIUii YacTHIl HUOOUS ¢ JAedTepruemM
U a30TOM.

[TpuBeauTe npuMepsl pa3mMepHbIX 3()(HEKTOB ¢ yuaCcTHEM YacTHIl BOJIb()pama U BaHAHsL.
[IpuBenuTe npuMepsl peakuii HEMOHOTOHHOM 3aBUCUMOCTH OT YHMCJIa aTOMOB KeJle3a.
Oxapakrepu3yiTe 0COOEHHOCTH MpoIiecca MOIy4YEeHHUs COIbBATUPOBAHHBIX YaCTHI] METAJLIOB.
[IpuBeauTe mpuMepsl peakiyii ¢ yuacTueM HaHOYACTUIl KOOasbTa.

Oxapakrepu3yiTe 0COOCHHOCTH MOTy4YeHUs: OuMeTauindeckux yactui FePt.

OxapakTepusyiite cielupUKy peakluil 3apsHKeHHbBIX U HEUTpaIbHBIX YACTHI] METH.

UYro Takoe nepeconbBaTanys yacTuil Meramia? [lpusenurte npumepsl.

[IpuBeauTe npuMepsl MOTyUYEHUS YaCTULL Pa3HOU (HOPMBI.

[TpuBenuTe NpUMEPHI U MPOAHATU3UPYHUTE OCOOCHHOCTH PEAKLIUI C yYaCTHEM YaCTHIl aTFOMHHUS.
[IpuBeauTe npuMepsl peakiyii ¢ ydaacTUEM YETHBIX U HEUETHBIX YACTHII.

OxapakTepu3yiTe caMOOpraHU3alMIo YaCTHUI] U CTAOMIIM3UPYIOIIMX JIMTanaoB. [IpuBeau te
MIPUMEPBI.
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[TpuBeauTe mpuMepsl U OOBICHUTE MPOLIECCHI CAMOOPTaHU3AINH CHEPUIESCKUX U
CTEP>)KHEOOPa3HBIX YACTHII.

Cdhopmynupyiite ycrioBus, BIUSIONIAE HA CAMOOPTaHU3AINIO HAHOYACTHIL.

[lepeuncnure U oxapakTepu3yiTe METO/IbI HCCIEA0BaHUS CAMOOPraHU3allii HAHOYACTHII.
OxapakTepu3yiiTe 0COOCHHOCTH XUMUYECKUX PEAKINi ¢ ydacTueM QyJIepeHOB.
OxapakTepu3yil Te MPOIECChI 3aN0JHEHUS HAHOTPYOOK.

Kak ocymiecTBasifoT NpuBUBKY (PYHKIIMOHAIBHBIX TPYTI K HAHOTPYyOKam?

[IpuBenuTe MpUMEpPHI BHEIPEHUSI aTOMOB Ml MOJIEKYJI B MHOTOCJIOWHBIE TPYOKH.

Kakwue pazmepnbie 3¢ hekThl HAOMIOAAI0TCS B HAHOXUMUU ?

Kakne Moaenu ucionb30BaHEl I aHaIn3a B3auMOJICUCTBUI MeTalI—JIUragy?
OxapakTepu3yiTe MoJIe]IH, UCIIOIb30BAHHBIE JJIsl ONIMUCAHUS 3AaBUCUMOCTH TEMIIEPATypPhl
IUTaBJICHUS OT pazMepa YacTHIl MeTaa.

OxapakTepu3yilTe 3aBUCUMOCTb ONTHYECKUX CIEKTPOB OT pa3Mepa YacTHII.

Kax cBs3aHa MOCTOSIHHAS PEIIETKH C pa3MEPOM YaCTHUILIbI?

OxapakTepu3yiiTe 0COOCHHOCTH KUHETHKH PEaKIUi ¢ y4aCTHEeM Majioro Yhclia YacTHIl.
OxapakTepu3yiTe 0COOCHHOCTH TEPMOJIMHAMUKYA HAHOYACTHII.

Oxapakrepusyiite Biusinue pH Ha TepMOAMHAMUKY HAaHOYACTHII.

OxapakTepu3yiTe OTJeNbHbIE CTaAUU (OTOKATATUTUYECKOTO BOCCTAHOBIICHUS AUCYIb(PHUI0B Ha
JTUOKCHJIC TUTAHA C HAHECEHHBIMU HAaHOYACTUIIAMU cepedpa.

[TpuBeaute npumMepsl pazmepHbIX 3((HeKToB B (hoTOKaTATH3E.

OxapakTepu3yiiTe BO3MOXHOCTH 30H/I0BOM MUKPOCKOIUHU B OCYIIECTBIEHUH XUMUYECKHUX
peaKuid.

OxapakTepu3yiiTe 0COOCHHOCTH OKHCIEHHS OKCH/IA YTIIepo/ia YacTUIIAMHU Pa3HOTO pa3Mepa
Pa3IMYHBIX METAJIJIOB.

[TpuBeauTe mpUMeEpsl U OTMETHTE OCOOCHHOCTH KaTaTUTHYECKUX PEaKIMi ¢ y4aCTHEM HaHOYACTHI]
naIaaus.

[IpuBenuTe mpuUMepsl peakliii HAHOKPUCTATUIMUECKUX OKCHJIOB.

[TpuBenuTe MpUMEPHI TTOJIYICHHS U UCTIOIB30BaHUS MTOJIYITPOBOIHUKOBBIX HAHOYACTHII.
OOBsCHUTE BIMSIHUE pa3Mepa YacTHII MOJIYIPOBOIHUKOB Ha IIUPUHY 3aMpEIIeHHOMN 30HbI.
OO0bscHUTE TPUHIUI PabOThl HAHOPA3MEPHOTO 3JIEKTPOHHOTO BBIKJIIOUATEIS.

[IpuBenuTe MpUMEpPHI CEHCOPHBIX MaTepUaIOB HA OCHOBE MOJIYNPOBOAHUKOBBIX OKCHJIOB U
reTepOCTPYKTYP.

Kaxue BO3MOKHOCTH OTKPBIBAET ISl IOJYUYEHUSI CEHCOPOB UCIOJIb30BAaHUE HAHOMATEPUATIOB?
[TpuBenuTe mpuMeps! HOTOXUMHUUECKHUX MPEBPAIICHUI C YYaCTHEM HAHOYACTHII.

[TpuBeauTe mpUMeEpHl UCTIOIB30BAHUS YTIEPOIHBIX HAHOTPYOOK.

OxapakTepu3yiTe METO/Ibl HCIOJIb30BaHNSI HAHOYACTHI] B OMOJIOTUN U MEIULIUHE.

HazoBute MeTop! BBeIeHUS] OMOMATepUAIOB B )KUBbIE KIIETKA U OPTaHU3MBI.

OxapakTepu3yiTe Ipoecchl paclo3HaBaHus OMOMOJIEKYJIaMH HEOpraHMUYeCKUX MaTepUaoB.
OxapakTepu3yiiTe 3Ha4YeHIEe KBAaHTOBO-XUMHUYECKUX METO/IOB aHAJIM3a U PEaKINil B ra30BO# (a3ze.
Cdhopmynupyiite BO3MOKHOCTH HCIIONIb30BAHMSI HU3KUX TEM NEepaTyp Ui pa3BUTUSI HAHOXUMHUH.
[TosicuuTe, Kak B HAHOXUMUU TIEPECEKAIOTCS HAYYHBIE U MPAKTHYECKHE MPOOIEMBI.
Oxapakrepusyite mpobieMbl MacITaOMPOBAHUS U BOCIIPOU3BOJAUMOCTH U UX CBSI3b C pa3MEpOM
M3y4aeMbIX YacTHII.

OOBbscHUTE 3HAYCHHE 11 HAHOXMMUU MCCIIEIOBAHNIN B IIIMPOKOM MHTEpBaJie TeMIepaTyp.
Cdhopmynupyiite BO3MOXKHBIE TIEPCIIEKTUBHBIC HAIIPABJICHUS UCCIIEIOBAaHUI B HAHOXUMUHU.

MeTtoanyeckre MaTepUabl, ONPEAEIIAIONHE IPOLEAYPhI OLIEHUBAHKS 3HAHUM, YMEHHUH,
HABBIKOB U (MJIM) OTbITA IEATEIbHOCTH
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KonTpoabnast padora

OneHuBaeTcss HE TOJNBKO TINyOMHA 3HAHUM TOCTaBJICHHBIX BOIIPOCOB, HO U YMEHHUE
W3JI0KUTh TMCbMEHHO.

Kpumepuu oyenusanus: TOCIENOBATEIBHOCTD, MOJHOTA, JIOTUYHOCTh W3JIOKEHUS, aHAIU3
Pa3IMYHBIX TOUYEK 3PEHHs], CaMOCTOsITEeIbHOE 0000IIeHe MaTepuaia. M3noxkenne marepuana 0e3
(bakTHYeCKuX OMMOOK.

O1eHKa «omauunoy» CTaBUTCA B CIIydae, KOT/ia COOJIIOJICHbI BCE KPUTEPHH.

OreHka «xopouio» CTaBUTCS, €CIH OOyUaIOIIUIiCs TBEPIO 3HAET MaTepHall, IPaMOTHO H, 110
CYWIECTBY U3JaraeT €ro, 3HaeT IMpakTU4ecKylo 0a3y, HO JOIyCKaeT HECYUIeCTBEHHbIE
MOTPEUTHOCTH.

Ouenka «ydoeremseopumenbHo» CTaBUTCA, €CIM OOyYaIOLIUIICS OCBOMJI TOJIBKO OCHOBHOM
Marepual, HO He 3HAeT OTJAENbHBIX JETajied, JOIMyCKaeT HETOYHOCTH, HEAOCTATOYHO NMPABUIIbHBIE
(GOpPMYITUPOBKH, HApPYIIAET TOCIEIOBATEIHLHOCTh B W3JIOKCHHH MaTepHaia, 3aTpyJHSETCS C
OTBETaMH, IIOKA3bIBAE€T OTCYTCTBHE JOJKHOM CBSI3M MEXKIY aHaJIU30M, apryMeHTanued u
BBIBOJIAMH.

OneHka «HeyoogremgopumenvHoy CTaBUTCA, €CIU OOydarouuiics He OTBeYaeT Ha
MTOCTAaBJICHHBIC BOMIPOCHI.

ranbl (GOPMUPOBAHUS U OLIEHUBAHUA KOMIIETEHIUIA

No KonTtponupyemsie pa3aensl (TEMBbI) Kon xomnierenimm HaumenoBanue

n/m JUCLUIUINHBI (w1u ee yacTH) OLIEHOYHOT'O CPEACTBA

1 [Tonyuenue u cTabunuzanus VK-1, TIK(p)-1 VO, T, Kp
HaHOYACTHII

2 MeTo bl ucCaeIOBaHMs] HAHOYACTHIL. YK-1, ITIK(p)-1 YO, T, Kp

3 Kpuoxumust aToMOB 1 HAHOYACTHI] VK-1, TK(p)-1 VO, T, Kp
METaJIOB.

4 XHMMHYECKHE HAHOPEAKTOPBL. YK-1, [TIK(p)-1 YO, T, Kp

5 Hanoxumus yranepoga Manenbkue
YaCTHUILBI YIVIEPOIA U KPEMHHUS. YK-1, [IK(p)-1 YO, T, Kp
QDyIuIepEHBI.

6 Pa3mepnbie 2D PeKTh B HAHOXUMHH YK-1, TTIK(p)-1 YO, T, Kp

7 HanoyacTuiisl B COBpeMEHHOM HayKe U VK-1, TIK(p)-1 VO, T, Kp
TEXHUKE

8 HaH00OBEKTHI KaKk OCHOBA HOBBIX
JIEKapCTB U CUCTEM UX HAIpaBJICHHOU VK-1, ITIK(p)-1 YO, T, Kp
JTIOCTaBKH.

9 Hanogunarsoctuka. JJHK-unmer u VK-1, TIK(p)-1 VO, T, Kp
OMOYUIIBI.

Ilxana u KPUTEPUH ONCHUBAHUSA IIUCbMEHHBIX U TBOPYECCKHUX pa60T

BaJjuibl Kpurepun

['mybokoe ® TpOYHOE YCBOEHHE MpOrpaMMHOro  Martepuana. llomHele,
[OCJIEI0BATENIbHbIE, TIPAMOTHbIE M  JIOTMYECKM HM3JaraeéMble  OTBEThl  IpHU
5 BUZOM3MEHEHNN 3aiaHus. CBOOOJHO CIPaBISETCS C IMOCTaBJICHHBIMU 3a/1a4aMH,
MOXET  OOOCHOBaTb  NPUHATBHIE  pEIeHHs,  JEMOHCTPUPYET  BIIAJCHUE
Pa3sHOCTOPOHHHMHM HaBBIKAMU M IIPHEMAMH BBITIOJHEHUS IIPAKTHUECKUX paloT.
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3HaHWE MPOTPAMMHOTO MaTepHalia, T'PaMOTHOE H3IIOKEHHE, 0e3 CyIIEeCTBEHHBIX
4 HETOYHOCTEN B OTBETE Ha BOINPOC, MPABUILHOE MPUMEHEHNE TEOPETUUECKUX 3HAHUM,
BJIaACHUC HCOGXOI[I/IMI:IMI/I HAaBbIKaMM IIPHU BBIIIOJITHCHUHA IIPAKTHYCCKHX 3a1a4.

JleMOHCTpHUpYEeT YCBOGHHE OCHOBHOIO Marepualia, IpU OTBETE JOIYCKAIOTCs
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPABHIbHBIC (OPMYIUPOBKH, HAPYIICHUE

3 [IOCJIEIOBATEIbHOCTY B M3JI0KEHHHM IIPOTPaMMHOIO Marepuala, 3aTpyAHEHHUS B
BBIIIOJIHCHUM NIPAKTUYECKUX 3aJaHUN.
2.1 Cnaboe 3HaHME NOPOrPaMMHOIO MaTepuana, IMpPH OTBETe BO3HUKAIOT OIINOKH,
3aTpyAHEHUs! IPH BBITIOJTHEHUH MPAKTHYECKUX PadOT.
0 He Ob110 NONBITKY BBINOJIHUT 3a/1aHHE.

IITkana u KpUTEPHH OLIECHNBAHUS TECTOBBIX 3aaAHUI

Ouenka Kpurtepun
«OTnuuHO» 3amanue BeinogaHeHo Ha 91 - 100%
«XO0poIIo» 3aganue BeIoHEHO Ha 81 - 90%

«Y 10BJIETBOPUTEIHHOY 3ananue BoInosHeHo Ha 51 - 80%
«HeynosnerBopurenbHo» | 3aganue BeinoaHeHo Ha 10 - 50%

7. Oco0eHHOCTH peau3anuM JAUCHMUIVIMHBI JJIsi MHBAJIHMIOB M JIMI C OrPAHMYEHHBIMU
BO3MOKHOCTSIMH 310POBbSA

[Ipu oOydeHWUW IUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 3]I0POBBSI YUHUTHIBAIOTCS WX
WHIUBUyJTbHBIC TIcuXodu3ndeckne ocoOeHHOCTH. OOydeHnEe HHBAIHMIOB OCYIIECTBIISIETCS TaKKe
B COOTBETCTBUU C MHIAUBUIYAIILHON MTPOTrpaMMOil peaOuinTaliui nHBamuaa (Mpyu HaJTUdun).

s auy ¢ Hapywenuem ciyxa BO3MOXHO TIIpeOCTaBiIeHHE ydeOHOW wuHpopMamuu B
BU3YyaJIbHOU (opMe (KpaTKuii KOHCIEKT JIEKIWH; TEKCThl 3aJaHWii, HarleuaTaHHbIC YBEIUYCHHBIM
mpuPTOM), HA AYJUTOPHBIX 3aHATHAX JOMYCKAETCS TPUCYTCTBHE AaCCUCTEHTAa, a TaKxkKe
CYpIONIEPEBOJUMKOB U TH(IOCYpIONEPEBOAYMKOB.  TEeKymMii  KOHTPOJIb  yCIIEBAEMOCTH
OCYLIECTBIISIETCS B MNUCbMEHHOW (opme: oOydaromuiics MNUCBMEHHO OTBEYAaeT Ha BOIPOCHI,
MUCHMEHHO BBITIOJIHSACT TpakTHYeckue 3amaHus. Jlokmanm (pedepaT) Takke MOXKET OBITh
MIpEJICTaBJIeH B MUCbMEHHOI (opMe, MpU ITOM TpeOOBaHHS K COJIEPIKAHUIO OCTAIOTCS TEMHU Ke, a
TpeOOBaHUS K KayeCTBY HM3JI0KEHMsI MaTepuana (MOHATHOCTh, KaueCTBO PEUH, B3aUMOJEHCTBHE C
aymquTOpHel W T. [A.) 3aMEHSIOTCS Ha COOTBETCTBYIOLIUE TpPeOOBAaHUSA, MpPEIbsABISEMbIE K
MUCbMEHHBIM paboTaMm (KauecTBO OQOPMIIEHHS TEKCTa U CIUCKa JIUTEpaTyphl, IPaMOTHOCTH,
HAJIMYUE WUIIOCTPALMOHHBIX MaTepuanoB M T.A.). lIpomexxyTouHas arrecTamust Ais JIMIL C
HapyLICHUSMH CJIyXa HPOBOAMTCA B IMHUCbMEHHOW (opme, MpuU 3TOM HCIOJIB3YIOTCA OOIIHe
KpuTepuu oueHuBaHusa. [Ipu HeoOXoIMMOCTH BpeMsi TOJATOTOBKM K OTBETY MOXKET OBITh
YBEIINYEHO.

s nuy ¢ Hapyuwenuem 3peHusi TOITyCKAeTCsl ayAnalbHOE PEOCTaBlIeHEe HHPOPMAIIH, a
TaKXe MCIOJIh30BAHNE HA ayIUTOPHBIX 3aHATUSAX 3BYKO3AIHMCHIBAIOIINX YCTPOUCTB (IUKTO()OHOB U
T.1.). Jlomyckaercsi NpUCYTCTBHME Ha 3aHATHUAX aACCUCTEHTa (TMOMOIIHMKA), OKa3bIBAIOIIETO
oOy4JaromuMcsi HEOOXOJUMYI0 TEXHHUYECKYI0 IOMOIIb. TeKylmuil KOHTPOJb YCIIEBAEMOCTH
ocyIecTBisieTcsi B yctHoi (opme. [Ipu mpoBeseHUM NPOMEXKYTOYHOH aTTeCTAlMH JUIS JIMIL C
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HapyIICHHEM 3pPCHHUS TCECTUPOBAHHUE MOXXET OBbITh 3aMEHEHO Ha YCTHOE COOCCEOBaHUE I10
BOIIPOCAM.

Hna nuy ¢ 0epaHuyeHHbIMU B03MONCHOCHAMU 300POGbs, UMEIOWUX HAPYUEHUs ONOPHO-
08uUcamenbHo20 annapama, Ha ayIUTOPHBIX 3aHATHUSAX, a TaKkKe IMpHU IMPOBEACHUU MPOLETYp
TEKYILET0 KOHTPOJIS YCHEBAEMOCTH M MPOMEKYTOUHOM aTTECTallMd MOTYT OBITh MPEIOCTABJIECHBI
HE00XOIMMbIEe TEXHUYECKHE CpelICTBa (TIEPCOHABHBIA KOMIBIOTEP, HOYTOYK WIIM IPYTOil Ta/pKeT);
JIONTyCKAaeTCsl ~ NMPUCYTCTBUE  AaCCUCTEHTAa  (ACCHCTEHTOB),  OKa3bIBAIOLIETO  OOyYarOIIMMCS
HEOOXOIMMYI0 TEXHHYECKYI0 MOMOIIb (3aHATH pabodyee MECTO, MEPEIBUTATHCS MO ayIUTOPHUH,
[POYUTATh 3aJaHue, OPOPMUTH OTBET, OOIATHCS C MPENOoaBaTeIeM).

8. [lepevyeHb OCHOBHOIM M JONOJTHUTEIbHON YU4eOHOI JTUTEepaTypPhbl, HEO0XO0AUMOIi IS
OCBOCHHS THCHHUIINHBI

8.1 OcHoBHas uTEpaTypa:

1. [Tonyuenue U uccieaOBaHUE HAHOCTPYKTYp. JIaGopaTopHBIN MPAKTUKYM MO HAHOTEXHOJIOTUSIM
[DnexTponnsiii pecypc]/ A.A. EBmokmmoBa [M np.].— ODIEKTPOH.TEKCTOBBIE NaHHbIE.— M.:
BMHOM. JlaGopatopus 3HaHUH, 2011.— 147 c.— Pexum JOCTYyIIA:
http://www.iprbookshop.ru/4592.— 9BC «IPRbooks», no naposto

1. Ceprees I'.b. Hanoxumus. M.: KAV, 2009. 336 c.

2. Anppuesckuii P. A., Poryns A. B. Hanoctpykrypasle Mmatepuansl. M.: Akagemus, 2005.192 c.
3. Mancypu I'.A. [Ipuniuns! HaHoTeXHONOTMM. VccnenoBanue KOHAEHCUPOBAaHHBIX BEIIECTB
MaJlbIX CHUCTEM Ha MOJIEKYJIsipHOM ypoBHe. M.: Hayunsiit mup, 2008. 268 c.

8.2 /lonosiHMTEILHAS JIMTEPATYPaA

4. PamObuau H.I'. bepeskun A.B. ®usndeckue 1 XUMUYECKHE OCHOBBI HAHOTEXHOJIOTHH. M.:

®usmatiut, 2008. 454 c.

5. Cyznanes WN.II. HanorexHosorusi: (U3MKO-XUMHUSIHA HOKJIACTEPOB, HAHOCTPYKTYP
u HanoMatepuaino. M.: Komknura, 2006. 592 c.

6. Hoparumos .M., Koo A.H., Hazapos }0.®. OcHOBBI KOMIIBIOTEPHOT'O MOJICINPOBAHUS

HaHocucteM: Yueonoe nocodoue. — CII6: Jlans, 2010. 384 c.

7. HbsuxoB [1.H. YraeponHsie HaHOTpYOKH: CTpoeHUE, CBOMCTBA, mpuMeHeHue, M.. bunom, 2006.

293 c.

8. Ilyn Y., Oysnc ®@. Hanorexnonoruu — M.: Texnocdepa, 2004. — 328 c.

9. http://www.nanometer.ru/ — caiiT HaHOTE€XHOJIOIHUecKoro coobmectra «Hanomerp»

10. http://www.rusnanonet.ru/ - callT pocCUHCKONH HAaHOTEXHOJIOIMUYECKON CeTH

11. http://www.nanonewsnet.ru/ — caliT 0 HaHOTeXHOJIOTHsIX B Poccun

12. http://www.nanorf.ru/ - xypnan «Poccuiickie HaHOTEXHOJIOT I

13. http://www.nanojournal.ru/ - Poccuiickuii 31eKTpOHHBIN HAaHOXKYpHAJ

14. Kypuan «Poccuiickue HAaHOTEXHOJIOTUNY.

8.3 CoBpemennbie mpodeccnoHa bHbIe 02351 JAHHBIX U HH(POPMAIMOHHBIE CIPABOYHBIE
CHCTEMBI

http://www.portalnano.ru- ®enepanbusiii unTepHeT noprat HAHOTEXHOJIOI'MU 1

HAHOMATEPUAJIbBI

http://www.nanometer.ru- Hanomerp Hanorexnonoruueckoe coobmiectso http://www.iacnano.ru

— HanyonanbHbIi ”HPOPMAIMOHHO-aHATUTHYECKUN LIEHTP
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«HaHOTEeXHOIOTUN U HAHOMATEPHAIIBD»

http://www.nanojournal.ru — Poccuiickuii 21eKTpOHHBIN HaHOXKYpHAaI http://www.nanoportal.ru —
WNHpopMalmoOHHO aHATUTHYECKUH TTOpTal

1o HaHoTexHoJorusiM 1 HanoMaTtepuangam OI'VII BHUMHM um. A.A.bouBapa
http://www.nanorf.ru — Xypnan «Poccuiickue HaHOTeXHOIOTHI» http://popnano.ru —
«[lomynspHbIe HAHOTEXHOIOTUI

http://www.sci-innov.ru — @enepaibHbIi MOpTa MO HAYYHOW U MHHOBAIIMOHHOM 1A TeTbHOCTH
http://www.nanoforum.org — EBponelickuii HanoTexHoJgoru4ueckuii mopran http://www kiae.ru —
Poccuiickuit Hayunsrit Llentp «Kypuarosckuiit Uuctuty ™ http://Wwww.nanovip.com —
Mesx1yHapOIHbII KaTalor, HOCBSIIEHHBIH OU3HeCy B chepe HAHOTEXHOJIOT Ui
http://www.nanonewsnet.ru — «Caiit o HanHoTexHosorusix Ne 1 B Poccun» 15
http://www.nanometer.ru — Hanometp", caiiT ¢hakynpTera HayK o Matepuangax MI'Y um. M. B.
JlomoHocoBa

http://www.nsti.org — UncTuTyT HaHO Hayku U TexHojoruii NSTI http://elibrary.ru/defaultx.asp -
Hayunas snexktponHas 6ubaunorexa http:// www.nanowerk.com — MapopmaiioHHslil moprai
Nanowerk http://www.nsf.gov — National Science Foundation (NSF) — HanimoHanbHbIH HayIHBIN
¢donn CILIA

http://www.portalnano.ru - ®enepanbHbIii HHTEpHET - TopTan «HanoTexHomoruu u
HaHOMAaTepHaJIb»

http://www.nanoforum.org - EBponeiickuit Hanorexnonornueckumii [Toptan

9. Ilepeyenb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT" (1as1€€ -
cetb "UHTEpHET'), HEOOXOAUMBIX JJIAA OCBOCHMS JUCHMILIIHHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snekTponHas 6ubimnoreka, cucrema PUHIT
http://pedsovet.org/-uHTEpHET TIEICOBET

DOneKTpoHHO-OMOIMoTeYHass CcucTeMa wu3gaTenbcTBa «Jlamb» - Pexum moctyma: http:/
e.lanbook.com

A e

9.1 CocTaB nporpaMMHOro odecrne4eHus

1. Enwnas snextponHas oOpa3oBaTenbHas cuctema U-complex
AHTHIUIaruaT
Onepanmonnas cuctema Windows
KommnbrotepHas nporpamma aist XumukoB AcidBaselab
Komnerorepnas nmporpamma juist xumukoB Chemlab

ol

10. MeToanueckue ykazaHus 1Jisl 00y4a0IIMXCH M0 OCBOCHUIO M CHUIIMHBI (110
BU/JIaM Y4eOHBbIX 3aHATHI)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO mnpenonaBanue y4eOHON UCIUIUIMHBI
«HanorexHomornn. HayuHbple OCHOBBD» OCHOBBIBAE€TCS HAa HWHHOBALIMOHHBIX IICHXOJIOIO-
MEAarorn4ecKuX TEXHOJOTUSX, HAINpPaBICHHbIX Ha TMOBbIIeHHE A(P(EKTUBHOCTH M KadecTBa
¢dbopmupoBaHusl NMpodecCHOHANTBHBIX HaBBIKOB oOywaromuxcsd. OCHOBHBIMH (hopMamu 0O0yueHHs
SBIIIOTCS: JIEKLMH, JJAOOpaTOpHbIE 3aHATHUS, a TAK)KE CAaMOCTOsITeNIbHAs padoTa ydalerocs.

Jlekuus. Jlexkiuu uutaoT nmo Hambosiee BaKHBIM paszjenaM mporpammbl. OHH HOCST
poOJIeMHBIN XapakTep U (OPMUPYIOT Y CTYACHTOB CHCTEMHOE Ipe/CTaBiIeHHEe 00 H3y4yaeMbIX
paszzienax mpeamera, 0o0eCeYMBalOT YCBOCHUE UMM OCHOBHBIX MPHUHIUIIOB U TOJIOKEHUH JTaHHON
JUCHUIIMHBEL. KOHCIIEKTUpOBaHKE JIEKINN BEAETCS B CIIEHUAIBbHO OTBEACHHOM JUIsl 3TOTO TETPaaH,
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://www.pedagogika-rao.ru/
http://www.knigafond.ru/
http://www.iprbookshop.ru/

KaX/IbIi JIUCT KOTOPOW TOJDKEH UMETh mouis (4-5 cM) AJist JONOJHUTENbHBIX 3anuceil. Heo0xoanmo
3aMKChIBaTh TEMY M IUIAH JIEKIIMH, pEKOMEHAYEMYIO JUTEepaTypy K TeMe. 3amucH pa3iesioB JeKIUN
JIOJIKHBI UIMETh 3aroJIOBKH, MOJ3aroj0BKH, KpacHble CTPOKU. J[J1s BBIIENEHUS Pa3AeiioB, BHIBOJIOB,
OnpesieNieHu, OCHOBHBIX HJEH MOXKHO HCIOJNb30BaTh LBETHBIE KapaHAAd M (iromacTepsl.
Ha3BaHHble B JIGKIIMM CCBUIKM Ha IEPBOMCTOYHUKM HAJ0 TOMETHTh Ha TNOJSIX, YTOOBI IpH
CaMOCTOSITENIbHOM paboTe HaWTH W BOHUCAaTh HX. B KOHCHEKTE JOCIOBHO 3alMChIBAIOTCS
OIIpe/eNIeHUs] TOHATHM, KaTeropuit M 3akOHOB. OcTajbHOE JOJDKHO OBITh 3alHCaHO CBOUMH
cinoBamu. KaxaoMy cTyieHTy He0OX0IMMO BRIpaOb0TaTh M UCITOJIH30BATh JOITYCTUMBIE COKPAIIICHUSI
HanOoJiee pacnpoCTPaHEHHBIX TEPMUHOB M MOHATHHA. B KOHCHEKT clieayeT 3aHOCHUTh BCE, YTO
IpenoAaBaTeNb MUIIET Ha JOCKE, TaKKe PEKOMEHAYyeMbIe CXEMbl, TaOIHIbl, JUarpaMmbl U T.[.
Texymass pabora Hax wu3yuyeHHeM uHHpopManud 1O amOyJaTOPHOMY BEACHHUIO OOJBHBIX
MpeJCTaBIsieT CcOOOM TJaBHBIM BHJl CaMOCTOSTENbHOM paboThl cTyneHToB. OHa BKIIIOYAET
00pabOTKy KOHCIEKTOB JIEKLIUH IMyTeM CHCTEMaTH3allid MaTepuaia, 3alOoJHEHUs MPOIyIEHHBIX
MECT, YTOUYHEHHS CXEM U BbIAENICHUS TJIaBHBIX MBICIIEH OCHOBHOTO cOZepaHus JieKIuu. 11 3Toro
UCTIONIB3YIOTCS HMMEIOIIMECS y4eOHO-METOJUUECKUe MaTepualbl M Jpyras peKOMEHJOBaHHas
mutepaTtypa. C 1enplo yiIydllleHUs] YCBOEHUSI MaTepuasa TpeOyeTcs MPOCMOTPETh KOHCIEKT cpasy
1ocjie 3aHATHH, OTMETHTh MaTepual KOHCIEKTa JIEKIUil, KOTOPBIA BBI3BIBAET 3aTPyIHEHUS IS
MOHMMAHHUS, TIONBITaThCS HAWTH OTBETHl HA 3aTPyJHUTENbHBIE BOINPOCHI, HUCHOJIb3YS
PEKOMEHIYEMYIO JIUTEPATYPY.

CamocrosiTtesibHasi padora. CaMocTosITeNIbHAsT paboTa SIBISETCS OJHUM U3 BHJIOB YUEOHOM
JeSITeBbHOCTH 00yYaroIUXCs, CIOCOOCTBYET Pa3BUTHIO CaMOCTOSATENBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPUYECKOTO MOAX0/a K pPEeUIeHHIO MpolieM yueOHOro U npodeccruoHalbHOTO
ypoBHs. BHeayuTopHas caMocTosTeNIbHasE paboTa BBHIIOIHAETCS MO 33JaHUIO MPEeroiaBaTensi, HO
0e3 ero HemocpencTBeHHOro ydactus. [Ipu mpenbsBieHHMH BHUIOB 3a/laHUNl HAa BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYI0 Pa0OTy pPEKOMEHIYyeTCs HCIONb30BaTh Au(depeHInpoBaHHbI MMOAX0] K
YPOBHIO  TOATOTOBIEHHOCTH  oOywaromierocs. llepeq — BbIMoiaHEHMEM — BHeayJUTOPHOM
CaMOCTOSITENIbHON paboThl MpernojaBaTelb MPOBOAUT KOHCYJIBTAIMIO C OINpPENEICHUEM LEIH
3aJjaHusl, €ro COoJAEpKaHMsI, CPOKOB BBIIIOJIHEHUS, OPUEHTUPOBOUYHOTO 00beMa paboOThl, OCHOBHBIX
TpeOoBaHUH K pe3yJbTataM paboTbl, KpUTEPUEB OLIEHKU, (POPM KOHTPOJIS U MEPEUHs JTUTEPATYpPHI.
Conep:xaHne CaMOCTOSITEJIbHOM palOOThI: YTEHHWE OCHOBHOM M PEKOMEHAYEeMOW OMOIHUTEIbHON
JUTEpaTyphl, pEIICHHE CHUTYallMOHHBIX 3aJad, 4YTO CHOCOOCTBYET pPAa3BUTHUIO ITO3HABATEIbHON
aKTUBHOCTH, TBOPUECKOI'O MBIIUIECHUS CTY/IEHTOB, IPUBHUBAET HABBIKM CAMOCTOSITEILHOTO MOMCKA
uHpOpMaLIUK, a TaKkKe (OPMHUPYET CIIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIIEHCTBOBAHMUIO,
camMopealM3allud M TBopueckod amantauuud. CamocrositenbHas paboTa C OCHOBHOM U
JIOTIONTHUTEIBHOM UTEepaTypoil popMupyer cnocoOHOCTh aHATM3UPOBATH COLHANIBHBIC MPOOIIEMBI,
YMEHHE HCII0JIb30BaTh HAa MPAKTUKE B Pa3IMYHBIX BUAAX MNPOPECCHOHATBHOM M COIUAIbHOMN
JIESATEIIBHOCTH.

Crienmanu3upoBaHHbIE XUMHUECKHE TPOrpaMMBbl U 1p. [ IpOBEPKU TEKCTOB Ha OPUTHMHAIIBHOCTD
nporpaMMa AHTHUILIaruat

st mpoBeieHust IPOMEXKYTOYHOM aTTecTaluu (3K3aMeHa) KOMIbIoTepHas (hopMa IpOBEPKU
MUCbMEHHBIX paboT

11. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YEMbIX IIPH OCYIIECTBJICHHHU
o0pa3oBaTe/IbHOIO Npouecca N0 AMCHMILIMHE (MOAYJ/II0), BKJIKYAs NepeYyeHb NPOrpaMMHOI0
ol0ecrieyeHnsi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)

HpI/I HU3YUYCHUU CTYACHTAMH JUCHUILIIMHBL «Hanorexnonorum. HaquBIe OCHOBBI» HUCITIOJIB3YIOTCSA

CJICaAyromunue TCXHOJOI'nu:
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- TEXHOJIOTHMH TMpoOsieMHOro oOyueHHs (ImpoOJjeMHbIe JEeKIMH, MpPOBOJAMMBIE B (opme
Jiasora, pemeHrne yaeOHo-ipo(ecCHOHaTbHBIX 3a/1a4 Ha JIEKINAX);

- UIHTEPAaKTUBHBIE TEXHOJIOTUHU (IIPOBE/ICHHUE JIEKIIUI TUAOTOB, KOJUIEKTUBHOE 00CYXICHHUE
Pa3IMYHBIX MOJIXOJ0B K PEUICHUIO TOM WK HHOU yueOHO-ITpodeccnoHanbHOM 3a1a4un);

- uHGOPMAIIMOHHO-KOMMYHHUKATUBHBIE 00pa3oBaTebHBIE TEXHOJOTUU (MOACTUPOBAHUE
W3yYaeMbIX SIBIICHH, TPE3CHTAIMs YYeOHBIX MaTepHalioB (C TMAKETOM NPHUKIATHBIX IMPOrpaMM
Microsoft Office Point)) 1 371eMEeHTHI TEXHOJIOTHI MPOEKTHOTO OOYYEHHUS.

12. MaTepuanbHO-TeXHUYecKas 0a3a, HEOOXO0AUMAS VIS OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO NpoLecca Mo JAUCHHUIINHE
VYyebHas AuCHUIUIMHA o0ecredeHa y4eOHO-METOANYECKON JOKyMeHTalue (KOMIOHEHT
y4eOHO- METOAMYECKOTOo KOMIUIeKca mo auciumiuHe). ObecriedeH A0cTyn K (QoHIaM y4eOHBIX
nocoOuii, OMOGIMOTEUHBIM (POHIAM C MEPHUOAMUYECKUMH M3/IaHUSIMH 110 COOTBETCTBYIOUIMM TEMaM.
VY4eOHble 3aHATHS 1O TMpEeAMETY MPOBOAATCS B CHEIHATU3UPOBAHHOW ayAUTOPUU
(unTepaktuBHas jgockatlIK+Bungeonpoektop). B mpouecce ureHHMs JIeKUUi, HCIOIB3YIOTCS
HarJsHbIe TOCOOUSI, KOMIUIEKT CJIaiiI0B, BUICO-JIEKIIUH.
Nmeercs u ucnonsdyercs YMK no aqucuuninuze «BogHbie pacTBOPHI 2JIEKTPOIUTOB» Ha

AIIEKTPOHHOM U OyMa>KHOM HOCHUTEIIE.
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MHWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHNS
POCCHUICKOU ®EJEPALIUN
@ez[epanLHoe ToCyd1apCTBCHHOC 6IOI[)K€TH06 06p8.30BaTCJ'IBHOC
YUPEKIECHUE BBICIIETO 00pa30BaHUS
«YEYEHCKUU I'OCYJIAPCTBEHHbBIN YHUBEPCUTET
UMEHU AXMATA ABJIYJIXAMHOBUYA KAJIBIPOBA»

BUOJIOI' O-XUMUYECKUI ®AKYJIBTET
Kadenpa «Xumus»

PABOYAA ITIPOI'PAMMA
YYEBHOU JUCHUIIJINHBI

«IIpoOupHbBIii aHAIU3»

HanpapneHne noaroToBku XuMus

Ko nHampaBieHust moArOTOBKH 04.04.01

[Tpoduibs NOATOTOBKH Heoprannueckas xumus
KBanudukamus BeITyCKHUKA Marwuctp

dopma 00yueHus OuHas, OYHO-3a09HAs
Koxa nucrimminabl dT/I.02

I'po3nsiii, 2023 1.
PaGouas mporpamma muctuminuusl «IIpobupnsiii ananus» /coct. K.A-B. HlyaunmnoB —



I'posnsii: ®I'OY BO UI'Y, 2023 .

Pabouas mporpamMMa y4eOHON IMCIMIUIMHBI pacCMOTpeHa M 0100peHa Ha 3acelaHuH
Kagenpsl «XUMHD», PEKOMEHIOBaHa K MCIIOIb30BaHHUIO B ydeOHOM mporecce (mporokos Nel ot
03.09. 2023 1.), cocraBnena B coorBercTBuU ¢ TpeboBanusmu GI'OC BO mno HampaBieHHio
moarotoBku 04.04.01 — «Xumus» (ypoBeHb MAarucTpaTypbl), YTBEPKICHHOTO TMPUKA30M
MunucrepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanun ot 13 utons 2017 r. Ne 655, ¢
ydaetom npoduist «Heopranndeckass XuMus», a Takke padoYnM y4eOHBIM IIJIAHOM TI0 JTAHHOMY
HaINpaBJICHUIO TIOJTOTOBKH.

Olllyaunos K.A-B., 2023 r.
©®I'bOY BO «Yeuenckuit rocyrapctBeHHblil yauBepcuteT uM. A.A. KagpipoBay, 2023 1.



10.

11.

12.

Conepxanne

Lenu 1 3a7a4u OCBOCHUS TUCIUILTUHBI

[lepeyeHp mMIaHUPYEMBIX PE3YJITATOB OOYYEHHUS MO UCIMIUIMHE
(MOZyJI0), COOTHECEHHBIX C IUIAHUPYEMBbIMU pE3yJIbTaTaMU OCBOCHUS
00pa3oBaTeNbHON POTPAMMBI

Mecro nucumminabl (Moayisi) B ctpykrype OITOIT

ConepxaHue NTUCUUIUIMHBI (MOAYJsS), CTPYKTYPUPOBAHHOE 110 TEMaM
(pazmenam) C¢  ykazaHHMeM  OTBEJEHHOIO Ha  HHUX  KOJHMYECTBa
aKaJIeMUYECKUX YacOB M BUJOB yUEOHBIX 3aHATHI

[lepeuenn y4e0HO-METOIUYECKOTO obecrnieueHus TUISE
CaMOCTOSITENIbHON PabOThl 00YUYAIOMIUXCS 110 TUCIUIUTMHE (MO/YIIIO)

@OHJT OLEHOYHBIX CPEACTB [UIsl TPOBEACHUS MPOMEKYTOUHOM
aTTecTaluu 00yJYaroUXCs MO TUCIUTLINHE (MOTYITIO)

Oco0eHHOCTH peanu3ali AUCUUIUIMHBL JUJISI WHBAJIUAOB W JIUI[ C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI

[lepeyeHr OCHOBHOW H JONMOJIHUTEIBLHON Yy4eOHOH JHMTEpaTyphl,
HEO0OXOAMMOM JIJIs1 OCBOCHMSI TUCIUILTAHBI (MOJTYJISI)

[lepeuens pecypcoB MHPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW CEeTH
"UntepHet", HEOOXOIUMBIX ISl OCBOCHUSI TUCIUILTAHBI (MOJTYJISI)

Metoauueckre ykazaHus i1 OOy4aromIMXCs IO  OCBOCHHIO
JTUCHUTLTUHBL (MOYJIs1)

[lepeuenr WHGPOPMAIMOHHBIX TEXHOJOTHM, HWCHOJIB3YEMBIX IIpU
OCYILECTBIICHIMH 00pa30BaTeNLHOIO MpoIecca Mo AUCUUILUINHE (MOIYJIIO),
BKJIIOYasi TEepEYeHb MPOrpaMMHOr0 obOecrieueHus: U UHGOPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM (IIPU HEOOXOTUMOCTH)

Onucanve MarepHaTbHO-TEXHUUYECKON ©0a3bl, HEOOXOTUMOW IS
OCYILIECTBIICHHSI 00pa30BaTEIBHOTO MPOIECCa MO AUCUUIUINHE (MOJTYITIO)

CTp.

10

10

13

13
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Ienu v 321244 0CBOEHHS IMCUHUILIHHBI.

eab ocBOEHUS TMCUHMIINHBL:

OBnazneHue CTyeHTaMU 3HaHUSAMHU TEOPETHUECKUX OCHOB IPOLECCOB METAJLITypPrHUECKOTr0
IIPOM3BOJICTBA OJArOpOAHBIX METANIOB U3 PYAHOIO ChIPhS, 03HAKOMJIEHUE C UCTOpUEH,
COBPEMEHHBIM COCTOSIHUEM MPOU3BOICTBA 30J10TA M cepedpa NepCreKTUBAMHU PAa3BUTHUS ITOM
oTpaciu

3apaum:

- 00y4eHHe CTYJIEHTOB (PYHJaMEHTAJIbHBIM [TOJIOKEHUSM, JIEKAIIUM B

OCHOBE TEXHOJIOTMH METAJLTYPru4eCKUX IPOLECCOB

- pacCCMOTPEHHE TEXHOJIOIMUECKUX, IKOHOMUYECKHUX M IKOJIOTUYECKUX MTPOOJIEM METaJlITypruu
Ha YPOBHE JOCTHKEHUI MUPOBOW HAyKH B 3TUX 00JIACTSIX;

2. IlepeyeHb NUIAHUPYEMbIX Pe3yJbTATOB OOy4YeHUS MO JAUCHUILUIMHE (MOIYJIIO),
COOTHECEHHBIX C IJIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pa30BaTeJIbHOI NMPOrpaMMbl
[Ipotiecc n3yueHus AUCIUIUIMHBI HATIPaBjIeH Ha (JOPMHUPOBAHKE DIIEMEHTOB CIICTYIOIINX
koMmrieteHuit B cootBerctBur ¢ ®I'OC no gaHHOMY HaNpaBiICHUIO MOATOTOBKHU:

I'pynna komnereHumit Karteropusi komnereHumi Kon

ITK (p)-1: Cnocoben
IUTAHUPOBATh paboTy U
BbIOMpATh a/IeKBaTHbIE
METO/Ibl PEIICHHUS

CucTteMHOE U KpUTHYECKOE Hay1HO-
IIpodeccuonanbHble HCCJIEIOBATEIbCKUX
MBIILICHHE
3aJa4 B

HEOPraHUYECKON XUMUU
WM CMEXKHBIX C
HEOPraHU4eCKON
XUMHUEN HayKax

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI 00YUYaIOUIUICS TOJIKEH:
HanmMenoBanue unaukarTopa

KOMITETCHITNH
[IK(p)-1.1: CocraBnsier | 3HaTh:
o0uMii miuaH HccIeAoBaHUsA U - TEOPETUYECKHE OCHOBBI XUMUYECKHX U OTAEIBHBIX

ACTAJIBHBIC ILIAHBI  OTACJIBHBIX | YHCTPYMEHTAIBHBIX METOAOB aHAIN3A,

cranuy. - 00myMe 3aKOHOMEPHOCTH MPOTEKAHUS XMMHYECKHX

€aKIni, UCTIOJIb3YEMBIX B AHAJTMTHUECKOM
IIK(p)-1.3: BeiOupaer wu P ’ y

IPUMCHSCT COBPCMCHHBIC XHMHH,
METO/Ibl MCCIEIOBAaHUS cocTraBa, | -~ METOIOJIOTHIO BbIOOpA METOJIOB aHAJIM3a JJIS peIICHHS
CTPYKTYPHI H cBoiictp | KOHKPETHBIX ITPAKTUYCCKUX 3a]a4.

HEOPTaHUYCCKUX BCIICCTB n

MaTepuasos Ymern:
- TPUMEHATH OCHOBHBIE 3aKOHBI AHATUTUYECKOM

XUMHHU 11PN O6CY>I(I[CHI/II/I PE3YJIbTATOB AHAJIN3A,
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- OPUCHTHUPOBATHCA B OCHOBHBLIX AHAJIUTHYCCKHUX U
MCTPOJIOTHYCCKUX XAPaKTECPHUCTHUKAX MCTOJ0B aHAJIN3a.

Baagern:
- TEOPETUYECKUMH  3HAHUAMHM O  METOJax

O6H3.py>K6HI/I}I, pa3aciiCHUuA U KOJIMYCCTBECHHOT'O
OIIPCACIICHUSA BCIICCTB,
METOdJaMH 06pa60TKI/I PE3YJIbTATOB XHUMHUYCCKHUX
OKCIICPUMCHTOB;

3.Mecto aucuuMiinHbl B cTpykrype OIIOIL:

JMuctunmHa «[IpoOupHBIN aHaIu3» OTHOCUTCS K IUCHUILIMHAM (aKyJIbTaTUBHOM YacTH
OIIOIT BO mno nanpasnenuto noarotoBku 04.04.01 «Xumusi» u usydaercss B 3 cemecTpe Ha
OYHOM OTJIEJICHUU U B 4 HA OYHO-3a0YHOM.

JlaHHBIA KypC 3aKJIaAbIBAa€T 3HAHMS I HAy4YHO-HCCIIENOBATEINBCKOW MPAKTUKU U
BBIIIOJIHEHHUSI MArucTepCKUX JAMcceprauuid. JIMCIMIUIMHA HENOCPENCTBEHHO CBsI3aHA C
HEOpPraHMYECKOW XUMueH, pru3ndeckoit XuMue 1 aHaTUTUIECKOH XUMHEH.

4.CTpyKTYypa TUCUMILIUHBI

OOmast TpyJOEMKOCTh JAUCHMUIUIMHBI IO JaHHOM (opme oOyueHHs cocTaBiseT 2

3a4eTHbIe eAMHUIIBI (72 yaca)

Tpy10eMKOCTbh, 4acoB
®opma paboTsl 00ydarommxcs/Buisl yaeOHbIX 3aHATHI Cemectp Beero
2 3
KoHnTakTHas ayJIUTOpHAs pabota o0yJaromuxcs c i 17 17
[peroiaBaTesieM:
Jlexumm (JI) - 17 17
[TpakTueckue 3ansatus (113) -
JlabopaTtopusie pabots (JIP) -
CamocrositensHas padbora (CPC) - 38 38
Kypcogoii mpoekt (KII), kypcoBas pabota (KP)
Hoxman (JI)
Ocer (D)
Pedepar (P)
CaMOCTOsITEIbHOS U3YUCHHE Pa3/IeIOB - 38 38
Bu HTOrOBOTO KOHTPOJIA - 3a4€T




4.2 Conepxxanue pa3aesioB AUCHUIITHHBI

PasBapuBaHue KopoJibka
OIaropoHBIX METAJIIOB U
MMOATOTOBKA 30JI0TOM

KOPTOYKH K B3BCIHIMBAHHWIO.

0JIarOpPOTHBIX METAJLIOB

Ne HaumeHnoBaHnue pasaeina Copneprxanue pasnena ®opma
pasaeJa TeKyliero
KOHTPOJIA
1 Pazpen 1. TeopeTnueckue OCHOBBI 3, P
OT60p npo0 U3 TBEPABIX pobooTdopa
CBIIIyYHX MaTEPHAJIOB [Ipumep pacuera cxembl
COKpalIeHUS
Crioco0bI epeMenuBaHus
Marepuana npoo. [IpakTuaeckue
CHOCOOBI COKpaIeHus mpood
2 Paznen 2. PeakTuBbl, npuMeHsIeMbIEC B 3, JIP, P,
[[IuxTOBaHNE HABECKU npobupHoM aHanuze. llIuxToBka PI'3
Marepuaa nepej mpoo
IUIABJIEHUEM
3 Pasnmen 3. CyuHocTtb turensHoro | /13, JIP, P
TurenpHOE IJIaBIICHUE maBiieHus. [IpoayKThl THUreabHOU
30JI0TOCOAEPKAILUX Py I1aBKu. PacyeTsl cocTaBa MMXT 11
TUTEJILHOTO IUTaBJICHUS.
Knaccudukanus
30JI0TOCO/ICPXKAILUX  MaTepUaloB,
MOCTyNAlOIIMX  HAa  IPOOMPHBIN
aHanu3. TureiapbHOe  IUIaBJICHUE
MaTepuajoB  pPa3HbBIX  KIIACCOB.
Turnu st 1a00paTOPHBIX IUIABOK.
MeToauka TUTENbHOTO IJIABICHHUS.
[IpuMeHeHre MEeAHOro KOJUIEKTOpa
B NpOOMPHOM aHalu3e U OLEHKa
Pa3IMYHBIX CIOCOOOB TIABJICHUS
4 Pasnen 4. HaznaueHue onepauuu, | A3, JIP, P
[llepbepHoe 1aBIIeHUE U MpaKkTHUKa MIPOBEACHMUS.
KyTeJIupoBaHue CBUHIIOBOro | KBaproBanue  30510TOCEpEOpSIHOTO
CcILIaBa KOpOJIbKa
5 Pasznen 5. CniocoOb1 pa3zBapuBanus kopoiska | 13, JIP, P




4.3 Paznesbl JMCHUILIHHBI M BU/bI 3aHATHH, H3y4YaeMble B 3 cemecTpe

OYHASA ®OPMA OBYYEHUA

Ne HaumeHoBaHue pa3jaesia JUCUMILTHHBI KoJsnyecTBo 4acoB
L. AynutopHa Bcero
n s paboTa yac.
J JIP CP
1 | OT6op pob6 U3 TBEPIBIX CHIMYYUX MATEPUATIOB 2 2 8 12
2 | llnxToBaHME HABECKU MaTepuaia nepes 2 2 8 12
IJIaBJIEHUEM
3 | TurenbHOE TJIaBICHUE 30JI0TOCOIEPIKAIIUX PY/IT 4 4 8 16
4 | lllepOepHoe maBieHNE U KyTEIUPOBAHNE 4 4 12 20
CBHHIIOBOTO CIIJIaBa
5 | Pa3BapuBanme KOpoOJbKa OJIATOPOTHBIX METAJUIOB U 5 5 12 22
MOATOTOBKA 30JI0TOM KOPTOUKH K B3BEITMBAHUIO
Hroro 17 17 38 72
4.4 CamocTosiTeJIbHAsA pad0Ta CTYJAEHTOB
HaumeHoBanme Bun
TEMBI TUCLUILINHEI WIH CaMOCTOSITEIILHON OLEeHOYHO Kon- Kon
paszznena BHEAYJUTOPHOU PabOTHI € CpeICTBO BO YaCOB | KOMIIETEHIIUU
oOyyvaronuxcsi, B T.4. KCP
Ot6op mpobd w3 U3yuyeHHe  HAyYHOUH
TBEPABIX CBIIIYYHX | JIUTEPATypHhl II0 TEME I[B, JIP, P 6 HK(p)-l
MaTepuasoB
[[IlnxToBaHME HABECKU W3yUYCHHE  HAy4YHOU
Marepuana nepej JIUTEPATYPHI 110 TEME A3, JIP, P 8 ITK(p)-1
IJIaBJICHUEM
TurenbHOE MIaBICHUE U3yYEHUE  HAy4YHOU
30J10TOCOAEPKAIINX JUTEPATYPHI 110 TEME 13, JIP, P 8 TIK(p)-1
pya
[IlepOepHoe u1aBiieHne U3y4YE€HHE  Hay4dHOU
U KyIIeJIMPOBaHUE JIUTEPATYPBI 110 TEME A3, JIP, P 8 [IK(p)-1
CBUHIIOBOI'O CILIaBa
PasBapuBanue U3y4YeHUE  HAY4YHOU
KOpOJIbKa JUTEPATYPHI 110 TEME
OI1aropoIHBIX
METaJUIOB U A3, JIP, P 8 [TK(p)-1
MOATOTOBKA 30JI0TOM
KOPTOYKH K
B3BEILLIMBAHUIO
Bcero yacos 38




4.5 JlabopaTtopHbie padoThI

Ne Ne paznena HanmenoBanue cemuHapoB Tpyno-
/1 JUCHUITIIMHBI €MKOCTb
(dac.)

HaumMeHoOBaHUE CeMHHAPOB

l. 3 TurensHOE 11aBIICHUE MaTepualnos | kiracca 3
2. 3 TurensHoe mnasiienre marepuanos Il knacca 3
3 4 TurensHoe nnasnenue marepuana Il kmacca 3
4 4 TurenpHOE MaBieHne Marepuana [V knacca 4
5 4 KynenupoBanue CBUHLIOBOTO CILIaBa 4
Hroro 17

4.6 IIpakTHyeckHe (ceMHHAPCKHE) 3aHATHS — HE TIPEyCMOTPEHbI yUeOHBIM [LIaHOM
4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPeyCMOTPEHBI YUeOHBIM IJIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

OO0masi TpyIOEeMKOCTh AMCUUIUIMHBI 1O JaHHOW ¢opMe O0OydeHHs COCTaBIseT 2
3a4eTHbIe eAMHUITBI (72 Jaca)

TpynoeMKOCTb,
dopma paboThl 00ydaroIuXcst/Buapl yaeOHBIX 3aHATHIA Cemectp Bce
ro
3 4
KonTakTHas ayaquTopHasi paboTa o0ydaronmxcs ¢ IpernoiaBaTeem: - 34 34
Jlexumm (JI) - 17 17
[Tpaktuueckue 3ausatus (I13)
JlabopaTtopusie pabots (JIP) - 17 17
CamocrosiTenpHas pabora - 38 55
Kypcogoii mpoekt (KII), kypcoBas pabota (KP)
Hoxnan (1)
Ocer (9)
Pedepar (P)
CaMOCTOSITEIbHOS N3YUCHHUE Pa3/ICIIOB - 38 38
Bug uTOroBoro KOHTpoJIs - 3a4eT

4.3 Pa3znennl TUCHUNJIMHBI 1 BUAbI SaHﬂTHﬁ, u3yvdyaembic B 4 ceMecTpe

Ne HaumeHoBaHMe pa3jaesia JUCUMILTHHBI KoJsn4yecTBo 4acoB
1. AynuropHa Bcero
n s pabora yac.
J JIP CP
1 | OT6op npoO U3 TBEPABIX CHITYYNX MaTepPHAIOB 2 2 8 12
2 | [lluxToBaHKE HABECKU MaTepuaia nepes 2 2 8 12




IJIaBJICHUEM
3 | TurenbHOE TUIABICHUE 30JI0TOCOIEPIKAIIUX PY/I 4 4 8 16
4 | lllepGepHoe maBiIeHUE U KyNEIUPOBAHNE 4 4 12 20
CBUHIIOBOTO CIIJIaBa
5 | Pa3BapuBaHue KOpoJibKa OJaropoIHBIX METAJIJIOB U 5 5 12 22
MOJITOTOBKA 30JI0TOM KOPTOUYKHU K B3BEIINBAHUIO
Hroro 17 17 38 72
4.4 CamocTosiTe/IbHAsA pad0Ta CTYAEHTOB
HaunMmenoBanue Bun
TEMbI TUCLUIUTUHBI WX CaMOCTOATEIbHON OueHo4Ho Kou- Kon
paszznena BHEAyIUTOPHOU pabOTHhI € CpeICTBO BO YacCOB | KOMIIETEHIIUU
oOyuatonuxcs, B T.4. KCP
Otb6op mpod w3 U3y4YeHHE  Hay4dHOI
TBEPAbIX CBIIYYHUX | JUTCPATYPhI IO TEME 13, JIP, P 6 [TK(p)-1
MaTepHasoB
[IuxToBaHNE HABECKU U3y4YeHHE  Hay4dHOU
Marepuana nepes JINTEPATYPHI IO TEME A3, JIP, P 8 [TK(p)-1
TJIaBJICHUEM
TurenpHOE MIaBICHUE W3yUYCHHE  HAy4YHOU
30J10TOCOACPKAIIUX JTUTEpaTypPHI 110 TEMe 113, JIP, P 8 TIK(p)-1
pyR
[IlepbepHoe m1aBeHUE U3yYEHUE  HAy4YHOU
U KyTIEJIUPOBaHUE JINTEPATYPHI IO TEME 3, JIP, P 8 [TK(p)-1
CBHHIIOBOT'O CILJIABA
PasBapuBanue W3y4yeHUE  Hay4dHOU
KOpOJIbKa JUTEPATYPHI 110 TEME
0JIarOpOTHBIX
METaJUIOB U A3, JIP, P 8 IK(p)-1
MOJATOTOBKA 30J0TOH
KOPTOUYKH K
B3BCIITMBAHUIO
Bcero yacos 38
4.5 JIabopaTtopHbie padoThI
Ne Ne paznena HaumenoBanue cemuHapoB Tpyno-
/0 | JTUCHUTUIMHBI €MKOCTh
(dac.)
HaumeHoBaHMe ceMMHApPOB
1. 3 TurensHoe m1aBiaeHue MaTepuainos I kinacca 3
2. 3 TurensHoe nmnasnenue marepuanos II knacca 3
3 4 TurenbHoe mnaBnenue matepuana Il kmacca 3
4 4 TurenbHoe maBiaeHue mMatepuana [V kimacca 4
5 4 KynenupoBanue cBUHIIOBOTO CIlJIaBa 4
Hroro 17




4.6 IlpakTHyeckne (CeMMHAPCKHUE) 3aHATHS — HE NPEyCMOTPEHBI YYECOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPelyCMOTPEHbI YUeOHBIM IJIAHOM

5. IlepeyeHb Y4eOHO-METOAMYECKOTr0 oOecmedeHUs] IS CAMOCTOAATEJIbHOM
padoThI 00y4aIIMXCS M0 AUCHUIIMHE (MOAYJIIO0).

JUiss  opraHu3alii  CaMOCTOSITEIbHOH paboThl 0O0ydarommMxcst B COCTaBe Yy4eOHO-
METOJIMYECKOTO0 KOMIUIEKCa TUCIUIUIMHBI HUMEIOTCS HaOOpbl MHIWBUAYaJIbHBIX 3aJaHUN U
TECTaM IO OTJENbHBIM TeMaM JUCIMIUIMHBL. YUeT pe3yibTaTOB CaMOCTOSTENbHOW paboOTHI
BEJIETCA B paMKax PEWTHHIOBOM CHCTEMBI NUCHUILIMHBL. Ha camocTosTenpHyr MOATOTOBKY
mucuuIuinHbl «IIpoOupHBIA aHamM3» MpeaycMoTpeHo 38 yacoB. B kadecTBe MpoMexyTOYHOMH
OLICHKM YCIIEBAEMOCTH CTYJEHTOB HCIOJIB3YIOTCS YCTHBIE OIIPOCHI BO BpeMs NPOBEICHUS
IIPaKTHUECKUX 3aHATUH. C Lenblo YCNENIHOIO0 YCBOCHMs MarepHuaja AUCLMILIMHBI CTyJIEHTam
MIPEAJIaraeTCsl BBINOJHEHUE WHIWBHUAYAIbHBIX 3aJaHUi. JIIsl KOHTpOJS YCBOEHHMsI [TaHHOM
JIUCUMIUIMHBL y4eOHBIM IUIAHOM IIpeIyCMOTpEeHa chada dKk3aMeHa. Ha sk3aMeHe cTyJeHTam
MpEeAJIaraeTcsl PEelnTh 33Jady W OTBETUTh Ha JiBa TEOPETHMYECKUX BOMNpPOCAa IO Marepuagam
yueOHoll nuctuiinHbl. CTyAEHT CUUTAeTCsl JNOMYIIEHHBIM K CAade SK3aMeHa Ipu YCIOBUHU
BBITIOJTHEHHSI UM IUIaHA Y4YeOHBIX 3aHATUN U BBIMIOJIHEHUHM BCEX 3aJaHUM U TECTOB B TEUCHHE
ceMecTpa, B COOTBETCTBHM C PEUTUHIOBOM cucTeMOil. IIpu mpoBeaeHMM >K3aMeHa OTBET
CUMTAETCSI YAOBJIETBOPUTEIbHBIM B ciiydae 50-60 % mnpaBWIBHBIX OTBETOB HAa TEOPETUUYECKHE
BOIPOCHI M peleHu 3anadv. OTBET cUMTaeTcss HE YJOBJIETBOPUTENBHBIM, €CIM MaTepuall
YCBOEH CTY/I€HTOM MeHee, yeM Ha 50% u 3agaua He pemieHa. Jliis moiydenus 6osee riyOoKuX U
YCTOWYMBBIX 3HAaHMM CTyJEHTaM PEKOMEHIYETCS H3ydaTb JOIOJIHUTENIBHYIO JIMTEpaTypy,
CIIUCOK KOTOpPOW TMpuBeAeH B M.8 pabodeil mporpamMmbl IO JUCIUIUIMHE, a TaKXKe A
pacmpeHuss 3HaHMKW 1O JUCHUIUIMHE U JJs BBINOJHEHUs pedepara peKoMeHIyeTcs
UCIOJNIb30BaTh MIHTEpHET-pecypChl: MOMCKOBbIE CalThl, 0a3bl JaHHBIX XUMHUYECKUX COEIUHEHUH,
ANIEKTPOHHBIE OMOMHOTEKH (T1.7).

6. OueHo4Hble cpeacTBa VIS TEKYILIEro KOHTPOJISA YCIEBAEMOCTH M IPOMEKYTOYHOM
aTTecTanuu

IIpumepbI TECTOBBIX BONPOCOB
1. B xakoM Bue 30JI0TO MPEUMYIIECTBEHHO HAXOUTCS B 3¢MHOU Kope?
2. Ha3zoBuTe OCHOBHO¥ MOKa3aTelb, ONpeAeIstonui (opMUpPOBaHUE
TOHKOJIUCIIEPCHOTO 30JI0Ta
VYkaxuTe OCHOBHOW METOJ IepepabOTKH Py POCCHIIMHBIX MECTOPOKICHUI
B kakom npubope oTnenseTcst KpymHOKYCKOBas opoja B aparax?
KaxoBbl pUYMHBI JOPOTOBU3HBI MIEPEPAOOTKH «IIOTPeOSHHOTOY» 30510Ta?

b=

Kaxkoit MmeTo mpuMEHSIOT JIJIsl TPEeIBAPUTEILHOTO 000TaIeHHs] KPYITHOKYCKOBOM
KOPEHHOH MOopo/ib1?

YxkaxuTe HanOoJee ONTUMAIBHBIN TUIT METBHHMIL JUIS IePepad0TKH KOPSHHBIX Py
K kakoli kareropuu cUCTeéM OTHOCUTCSI aMajbrama 30J10Ta’?

B kaxoro Tuma anmnapaTtax MpoBOIUTCS dJIEKTpoamMalibramarus?

[Touemy kuciIOpO BO3AyXa OKHUCISET 30JI0TO B IMAHUCTBIX PacTBOpax?

LN W

Uro siBiisieTcst TOOOYHBIM MTPOIYKTOM PEAKIIMK PACTBOPEHHUSI 30JI0TA B IIMAHUCTHIX
pactBopax?

10.  Kakoii U3 3TanoB MaHUpOBaHM MIPOTeKaeT Harnbosee ObICTPO?
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11.

H3MeHeHneM KaKoro (baKTopa MOKHO JOCTUYb PE3KOI'0 MOBLINICHUA CKOPOCTU

MUAaHUPOBAHUA 30J10TA, €CJIU NPOUCCC MPOTECKACT B KWHCTUICCKOM pemHMe?

12.
13.
14.
15.
16.

[TouemMy 17151 IMAaHUPOBAHUSA 30J10TA PEKO MCTIOIB3YIOTCS AaBTOKJIABbI?

OT yero 3alMINaeT «3aluTHas EeI0Yb IPU IMaHUPOBAHUN?

[Touemy kpemMHeE3€M HE B3aUMOJCHCTBYET C IMAHUCTHIMU PACTBOPAMHU?

B kakux cioyyasx 1enecoo0pa3Ho HCIOIb30BaTh HUAHUPOBAHUE TTEPKOJISAIIHEH?

ITo xakuM 1IOKa3aTeIsIM KYYHOC BBIIICJIAYMBAHUC 3HAYUTCIIBHO YCTYIIACT APYTUM

croco0aM UaHUPOBAHUS?

17.

ITo xakuM ToKa3aTensM aruTallMOHHOE BHIIIEIaYMBaHUE 3HAUUTEIIHLHO

MPEBOCXOUT JIPYTHE CIIOCOOBI IIHAHUPOBAHMS?

18.

ITo xakuM 1OKa3aTeIsIM COp6III/IOHHO€ BBINICTIAaYMBAHUEC 3HAYUTCIIBHO

MPEBOCXOJUT JIPYTHE CIIOCOOBI IIHAHUPOBAHMS?

IlepeyeHb BONpPOCOB, BBIHOCUMBIX HA 3a4eT

1.CymHoCTs TpOOUPHOTO aHAIH3a.
2. llluxtoBanue.
3. [Tomyuenue BepkOes.

4. KBaproBaHue.
5. IlllepGepoBaHue — OCYILIECTBIEHUE IIPOLIECCA.

6. KynenuroBanue.
7. [lonroToBKa KOpojiabKa K KBAPTOBAHHIO.
8. KucnotHoe pasnenenue cyMMbl 0J1aropoJHBIX METAJUIOB, COIEPKAIINXCS B KOPOJIbKE, TIOCIIe

KBapTOBAHMSL.

9. HpOMLIBKa, CylIKa, IMPpOKaAJIMBAHUEC TBEPAOI'0 30JI0TOIr0 OCTaTKa, HA36IBACMOI'0 B KOMIIAKTHOM

BHJIE 30JI0TOM KapTOUKOM.

10.
1.
12.
13.
14.
15.

16

18

19.
20.
21.
22.
23.
24.
25.
26.
27.

Kanpuunupyronuii 06xur Uiy npokaika.

OKHUCIUTENLHBIA 00KUT.

BoccTaHOBUTEIBLHBIA 00XKUT.

OKHCIIMTEILHOE TIaBIICHUE.

BoccranoBuTenbHOE MIaBICHHUE.

PaCTBOpI/ITeJ'IBHOG WJIN ITaKYIOIICC IIaBJICHUC

. OcagurenbHOE TUIABICHUE.
17.

Teopernueckre 0OCHOBBI TPOOOOTOOPA.

Ilpumep pacuera cxeMbl COKpaIeHusl.

Crioco0bl IepemMenmBaHus MaTepuaia mpoo

[TpakTyeckue criocoObl COKpaIieHus npoo.

PeaKTI/IBBI, IIPUMCHSACMBIC B Hp06I/IpHOM aHaJIn3cC.

[uxToBKa MpoO.

CyIIHOCTb TUTE€JIBHOTO TUIABJICHUS.

IIpoyKThI TUTEIIBHOM IUIABKH.

Knaccugukarus 3010T0ocoiepKaIUX MaTEPUAIOB, MOCTYNAIOLINX Ha TPOOUPHBIN aHAIN3.

Turnm s 1abopaTOPHBIX TIIABOK
Meroavka TUT€IIbHOTO IIJIaBICHUS
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28. IlpuMeHeHue MeTHOTO KOJIJIEKTOpa B MPOOUPHOM aHAIH3€ U OI[CHKA Pa3IMYHBIX CIIOCOOOB
TUTABJICHUS

29. lllepOepHOoe TIIaBIEHHE

30. KynenupoBaHue CBUHIIOBOTO CIUIaBa

Jrtanbl GopMUPOBAHMSA M OLICHUBAHUS KOMIIeTEHLMI.

KonTponupyemsbie pazaensl (TeMbI) Kon xomnerenmm HanmenoBanue
JUCLUILINHBI (umM ee yacTH) OLICHOYHOT'O CPEJICTBA
Otbop mpoO ™3 TBEPHBIX  CHIMYYHX ITK(p)-1.1 Texymuii koHTpOIB: /13,
MaTEepHUAJIOB [IK(p)-1.3 JIP, ,P.

[[luxToBaHME HABECKU MaTepuaia Iepen Texymuii koHTpOIB: /13,
MJ1aBJICHUEM JIP, ,P.

TurenpHOE IJIABJICHUE 30J0TOCOJEPHKAIIUX Tekymmii koHTpOJb: /13,
pyna JIP, ,P.

[lepGepHoe TMIIaBleHHE H KYIEIUPOBAaHUE Texymuii koHTpOIB: /13,
CBHHIIOBOT'O CIIJIaBa JIP, ,P.

PaspapuBanue  Koposibka  OIAropoJHBIX Texymuii koHTpOIB: /13,
METAJJIOB U MOATOTOBKA 30JI0TOM KOPTOYKH JIP, ,P.

K B3BCILIUBAHUIO

IIxana u KPUTECPUHU OCHUBAHUSA IIUCbMEHHBIX U TBOPYECKHUX paﬁoT.

banne Kpurepun

5 ['myObokoe ¥ TpoYHOE YCBOEGHHWE MpOrpaMMHOro Marepuana. IlomHbie,
MOCJIEIOBATEIbHbBIE, TIPAaMOTHBIE M  JIOTMYECKM  H3JIaraéMble  OTBETHl  IpH
BUJOU3MEHEHUN 3aiaHus. CBOOOTHO cIpaBisieTcs C IOCTAaBIEHHBIMH 3a/1ayaMH,
MOXXET  00OCHOBaTh  TPUHATHIE  pELICHUS,  JCMOHCTPUPYET  BIIaJCHHE
Pa3HOCTOPOHHUMH HABBIKAMU U TIPUEMaMU BBITIOJTHEHHS MMPAKTUYECKUX PadoT.

4 3HaHHe IporpaMMHOTO Marepualia, rpaMOTHOC H3JIOKCHUC, oe3 CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MPABUIBHOC MPUMCHCHUC TCOPECTUICCKUX 3HaHHfI,
BJIaACHUC HCO6XO,ZLI/IMBIMI/I HaBbIKaMU IMPU BBIITOJHCHUHU ITPAKTUYCCKUX 3a1aY

3 JleMoHCTpHUpYyET yCBOEHHE OCHOBHOT'O MaTepuaila, Ipu OTBETE

JIOTIYCKAIOTCS ~ HETOYHOCTH, TPU  OTBETE  HEJOCTAaTOYHO  IPaBHIbHBIC
GbopMyIUPOBKH, HapyILIEHHE MOCIEAOBATEIbHOCTH B H3JI0KEHUU MPOTPaAaMMHOIO
MaTepHaia, 3aTpyAHCHHS B BBHITIOJIHCHUH MPAKTHYECKUX 3aaHUI

2-1 Cnaboe 3HaHME MPOTPAaMMHOIO MaTepHaa, MpU OTBET€ BO3HMUKAIOT OILIMOKH,
3aTpyIHEHUS TPU BHITIOJTHEHUH MTPAKTUYECKUX PabOT

0 He Ob110 HOIBITKY BBEITIOJIHUTE 3aaHUE

IIIxana ¥ KpUTEPUH OLIECHMBAHUA TECTOBBIX 3aJaHHI.
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Onenka Kpurepun

«OTIAYHO» 3aganue BeIoaHeHO HA 91-100%
«Xopouio» 3ananue BeinoiHeHo Ha 81-90%
«Y IOBJIIETBOPUTEIBLHO» 3aganue BeIoaHeHO Ha 51-80%
«HeynoBneTBopuTenbHO» 3ananue BeinonHeHo Ha 10-50%

7. Oco0eHHOCTH peau3alii JMCHUIINHBI 1JIs HHBAJIUAO0B M JIHI] ¢ OTPAaHNYCHHbIMH
BO3MOKHOCTSIMHU 3/10POBbSI

IIpu oOyueHMM JMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI YUHUTBIBAIOTCS HX
UHAMBUAYyalbHbIE TcuXxopuznyeckue ocoOeHHocTH. OOydyeHHe HHBAJIHWJOB OCYIIECTBISETCS
TaKKe B COOTBETCTBUM C HHIMBHIYaJbHOM NpOrpaMMoi peabmiuTanvyd WHBanuAa (Tpu
HaJTUYHH).

Hna nuy ¢ Hapywenuem ciyxa BO3MOXHO TpeAOCTaBICHHE yueOHOW uHpopmanuu B
BH3yaJIbHOU (popme (KpaTKHii KOHCTIEKT JISKIIMI; TEKCThI 3a/JaHW/, HalleYaTaHHBIC YBEJIMUEHHBIM
mpUPTOM), Ha ayIUTOPHBIX 3aHATUSAX JOIMYCKaeTcs NPUCYTCTBHE AaCCHCTEHTa, a TaKke
CYpAONEPEBOUUKOB U THQIIOCYpPAONEPEBOJUUKOB. TeKymHUid KOHTPOJb YCIIEBAEMOCTH
OCYILIECTBIISICTCS B MHCbMEHHON (hopMme: oOyyaromuiicsi MUCbMEHHO OTBEYaeT Ha BOIPOCHI,
MMCbMEHHO BBINOJIHAET MpakTudeckue 3amanus. Jloknmax (pedepar) Takke MOXKET OBbITh
IpeJICTaBJIeH B MUCbMEHHOU (hopMe, ITPU ITOM TpeOOBaHUS K COJICPKAHUIO OCTAIOTCS TEMU XK€, a
TpeOOBaHUS K KaUECTBY M3JI0)KEHUS MaTepHaia (MOHATHOCTh, KaYeCTBO PeuH, B3aUMOJCHCTBHE C
ayIuToOpuel M T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMS, IMpPEIbsBIIEMbIE K
MUCbMEHHBIM paboTaM (KauecTBO OQOPMIICHHS TEKCTa W CIHCKA JIUTEPATypbl, TPaMOTHOCTb,
HaJIMYUE WUIIOCTPAIMOHHBIX MarepuanoB M T.n1.). [IpomexxyTrouHas arrecranus [Uisl JIMIL C
HapyLIeHUSIMH cIyXa MPOBOAMTCA B MHCbMEHHON (opmMe, MpH 3TOM HCHOIB3YIOTCS OOIIHe
KpuTepuu oneHuBaHus. Ilpu HeoOXOAMMOCTH BpeMsi MOATOTOBKH K OTBETY MOXET OBITh
YBEJIHUYEHO.

s auy ¢ napywenuem 3penus NOIMyCKaeTCs ayIuallbHOE MPeJoCTaBlIeHne HHOpMAIIH,
a TakXKe WCIOJb30BaHWE HA AayJUTOPHBIX 3aHATHUAX  3BYKO3AMHUCBIBAIOIIMX YCTPOMCTB
(muktopoHOB M T.1.). JlomyckaeTcs NMPHCYTCTBHE Ha 3aHATHUSAX ACCUCTEHTa (TIOMOIIHHUKA),
OKa3bIBAIOIIETO O0YyYaroIIMMCS HEOOXOJMMYIO0 TEXHHYECKYI0 MOMOIIb. TeKymuid KOHTpPOJb
YCIIEBaEMOCTH OCYIIeCTBIsieTcss B ycTHOM Qopme. Ilpu mnpoBesaeHUM NpPOMEKYTOUYHOH
aTTecTalluy JUIsl JIUIl C HAapyLIEHUEM 3pPEHHsS TEeCTHUPOBAHHME MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobecesi0BaHUE 110 BOIPOCAM.

Jna nuy ¢ oepanuyeHHbIMU 803MONCHOCMAMU 300P06bS, UMEIOWUX HAPYUIeHUS ONOPHO-
0guecamenbHo20 annapama, Ha ayJAUTOPHBIX 3aHATHSX, a TAKXKe IMPH MPOBEAECHUH MPOIEIyp
TEKYIIET0 KOHTPOJISl YCIEBAEMOCTH U MPOMEKYTOUHOM aTTecTalliil MOTYT OBbITh MPEAOCTaBICHbI
HEOOXO/IMMBbIE TEXHUYECKHE CpeAcTBa (MEPCOHAIBbHBIN KOMIbBIOTEp, HOYTOYK WM JApYroi
Ta/KET); AOMYCKAETCsl MPUCYTCTBHUE ACCUCTEHTA (aCCHCTEHTOB), OKA3bIBAIOIIETO OO0YJAFOIITIMCS
HEOOXOIMMYIO TEXHMUYECKYIO MOMOIIb (3aHATh pabodee MECTO, NepeABUraThes 10 ayIUTOPHUH,
MPOYUTATh 3a/1aHne, 0OPMHUTH OTBET, OOIIATHCS C MPEMIOAABATEIIEM).

8. IlepeyeHb OCHOBHOM M ONOJHHUTEJLHOH y4eOHON JUTEPATypbl, HEOOXOAMMOM A5
OCBOEHUS TUCHUIJIMHBI (MOAYJIs).

8.1 OcHoBHas quTeparTypa:

1. B.s1.MoctoBuu. IIpodupnoe uckyccrso. - M.: OHTU HKTII CCCP, 1934.-147c.
2. N.H.IInakcun. OnpoboBanue u NpoOUpHBIN aHanu3. ~ M.: Metan-nyprusnart, 1947. - 267 c.
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3. 3.1.bar6wu. [Ipobupnoe uckycctro. - M.: OHTHU HKTIT CCCP, 1939.-291c.
4. E.A . MapenkoB. CripaBouHuk mpodupepa. - M.: l'ocpunuznar, 1953.-230c.

8.2 JlonosiHuTeAbHAS JIUTEpPATypa

1. Aranu3 61aropoIHbIX MeTailIoB. - M.: [[BetmeTnrdopmanus, 1965.- 260 c.

2. Ananu3 6naropoubix Metaiuios. - K/I.: AH CCCP, 1959. - 195 c.

3. MeTozp! aHanM3a IIIATHHOBBIX METAJUIOB, 30J10Ta U cepedpa. - M.: Meramnyprusnat, 1960. —
230 c.

4. N.® . bapeiunukos, H.H.ITonosa, B.A.Opobunckas u ap. IIpobooT-Oupanue u aHamu3
6maropoHbIx MeTayuioB. / CipaBounuk (mox penakuuei M.M.bapeimnukosa). - M.:
Meramnyprus, 1978. - 431 c.

5. A.A.Kpacuos. Teoperudeckre OCHOBBI U pacueTHbIC (DOPMYIIBI ONPEIeNIeHUs Beca poo. - M.:
Henpa, 1969. - 126 c.

8.3 Ilepuoagnueckue U3TaAHUSA
1.XKypHan HeopraHM4eCcKo XUMUHU

8.4 UnTtepHeT-pecypcsbl
1.twirpx.com)Daiiasl XuMusi»
maps.vandex.ru>org/1085709280/
BiblioFond.ru>view.aspx?id=116155

2.
3.
3. xumuk.ru XuMudecKkas SHIIUKIIOICIAS

4. opac.mpei.rwnotices/index/IdNotice:140542/Source...
5.

6.

7

dic.academic.ruydic.nsf/enc...900/

chem.msu.swrus/jlib/cyr/57/welcome.html

chemport.ru> IeKTPOHHBIN COPaBOYHUK).../article 701.html

9. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHKAMOHHOM ceTH Internet
Site:

a) mporpaMMHoe obecrieueHne u MIHTepHeT-pecypcChI:

CuctemHble mporpammMmHsle cpefctsa: Microsoft Windows 10

[Tpuknagasie mporpamMmMHublie cpenctBa: Microsoft Office 2010 Pro, FireFox.
Crieunanu3upoBaHHbIE XUMHUYECKHUE ITPOTPAMMBI U JIp.

0) 6a3bl JaHHBIX, HH(OOPMAITMOHHO-CITPABOYHBIC U MOMCKOBBIE CUCTEMBI: 00pa30BaTeIbHbIE
pecypcet  UuTepHera —  Xumus, KaTajgor  00pa3oBaTelIbHBIX  HHTEPHET-PECYPCOB
http://www.edu.ru/

XUMHUYECKUH KaTajaor: XuMU4Yeckue pecypcebl Pynera http:// www.ximicat.com/

[Topran QyHnameHtampHOr0 XuUMHYeckoro obOpasoBanus Poccum http://www.chemnet.ru
XuMuK: caiiT o xumuu U1t XUMHKOB http://www.xumuk.ru/

Xumuueckue ceppepsl http://www.Himhelp.ru, ChemWeb, Chem

Express Online, Chem Net.com www.urait.ru 9bC FOpaiir:

www.biblio-online.ru www.chem.msu.ru
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http://www.chemport.ru/data/chemipedia/article_701.html
http://www.chemport.ru/data
http://www.chemport.ru/
http://www.chem.msu.su/rus/jlib/cyr/57/welcome.html
http://www.chem.msu.su/
http://dic.academic.ru/
http://opac.mpei.ru/notices/index/IdNotice:140542/Source:default
http://opac.mpei.ru/
http://www.xumuk.ru/encyklopedia/844.html
http://www.xumuk.ru/
http://www.bibliofond.ru/view.aspx?id=116155
http://www.bibliofond.ru/
http://maps.yandex.ru/org/1085709280/
http://maps.yandex.ru/
http://www.twirpx.com/files/chidnustry
http://www.twirpx.com/files
http://www.twirpx.com/

10. MeToguyeckne yKazaHus s 00y4AOIIUXCS M0 OCBOEHMIO TUCHHUILIMHBI (MOAYJIs).
10.1. MeTonnuyeckne peKOMEHIAI UM MPeENoAaBATEI0
1. N3yuuB riy0oko coniepkaHue yueOHOM TUCUHUILTUHEI, 11eJIeco00pa3Ho pa3padboTaTh

MaTpully Haumboiee MPEAIOYTUTEEHBIX METOIOB o0yueHus u bopm
CaMOCTOSITENIbHOW Pa0OThl CTYACHTOB, AJEKBATHBIX BHUJAAM JIEKIMOHHBIX H
CEMHHAPCKHUX 3aHSATHIA.
2. HeobxomuMo mpenycMOTpeTh pa3BUTHE (OPM CaMOCTOSATEIBHONW pPaOOThI, BBIBOJS
CTYZICHTOB K 3aBEpIICHUIO N3yYeHHs yUeOHON TUCIUIUIMHBI HA €€ BBICIINI YPOBEHb.
3. [TakeT 3amanuii U1 CaMOCTOSATENILHON PabOTHI ClieAyeT BbIAABATh B Hayalle CEMECTpa,
ONpEENnB MpeleibHble CPOKH HX BBIIOJHEHUS M ClIaud. 3aJaHus A1 CaMOCTOSITENIbHOM
paloThI JKeNaTeNIbHO COCTABIATh U3 0053aTeNbHON U (PaKyIbTaTUBHOM YacTew.
4. Opranusysi caMOCTOSTENbHYI0 paboTy, HEOOXOJMMO TOCTOSHHO O0y4aThb CTY/AEHTOB
METO/IaM TaKO# pabOoTHI.
3. By3oBckast nekiusi - TIaBHOE 3BEHO AMJAKTHUYECKOro Iukia oOyuenus. EE umenp -
dbopMHpOBaHHE Y CTYIEHTOB OPHEHTUPOBOYHOM OCHOBBI Ui TOCJEIYIOLIET0 YCBOCHHS
MaTepuaja METOJIOM CaMOCTOSATENbHOW paboTel. CopaepikaHUE JEKIMH JODKHO OTBEYaTh
CJIEIYIOUINM JUIAKTUYECKUM TPEOOBAHHSIM:

-M3JI0)KEHHE MaTepuaisa  OT  HPOCTOr0 K CIOXKHOMY, OT  HM3BECTHOTO K
HEU3BECTHOMY; -JIOTHYHOCTh, YETKOCTh U SICHOCTh B M3JI0’KEHUH MaTepHaa;
-BO3MOXKHOCTh TPOOJIEMHOTO H3IIOKEHHUS, AMCKYCCHHU, [Uanora ¢ Ielbl0 aKTUBHU3AINH
NesITeIbHOCTH CTYCHTOB;
-0II0pa CMBICJIOBOM YacTH JIEKIIMU Ha MOJUTMHHBIE (PAKTbI, COOBITHS, SBICHHS, CTATUCTUYECKUE
JaHHbBIE;
-TeCHasi CBSI3b TEOPETHMYECKHX TIOJOKEHUH M BBIBOJIOB C TMPAKTHUKOM u  Oymymieit
npodecCHOHATIBHOMN 1eATENbHOCTBIO CTY/IEHTOB.
[IpenonaBaTenb, YUTAIOIIMN JIEKIIMOHHBIE KypChl B By3€, JOJDKEH 3HATh CYIIECTBYIOIIUE B
Mearorn4eckoil HayKe M UCIOJIb3yeMble Ha MPAaKTUKE BApUAHTHI JICKIUH, X TUAAKTHUECKHE
¥ BOCIUTHIBAIOILIME BO3MOXHOCTH, a TaKKe MX METOJUYECKOE MECTO B CTPYKType mpoliecca
00y4eHus.

6. CeMHuHap MPOBOJUTCS MO y3JIOBBIM M HauboJjee CI0KHBIM BOIIPOCaM
(Temam, pazzaenam) yuebHol nporpamMmbl. OH MOKET ObITh IIOCTPOEH Kak Ha MaTepHualie OJHOMI
JIEKIMHU, TaK ¥ Ha COJepKaHUU 0030pHOM JIEKIIMH, a TAKXKe 10 ONpeIesIEHHON TeMe 0e3 UTeHHS
MpeIBapUTEeNbHON JIeKIMHU. [ 7aBHas W ompenensomas OCOOCHHOCTh JI0OOro ceMuHapa -
HaJIMYMe JJIEMEHTOB JHCKYCCHM, MpPOOJEMHOCTH, JHajora MeXAy MpernojaBaTeieM M|
CTYJEHTaMH U CAMUMU
[Ipy MOATOTOBKE KIIACCHUECKOTO CEMHUHapa JKeJaTelIbHO NPUACPKUBATHCS CIIEAYIOLIETO
aJropuTMa:
a) pa3paboTka yueOHO-METOJUIECKOT0 MaTepuana;
-popMyITUpOBKa TEMbI, COOTBETCTBYIOIEH MpOTrpaMMe€ M TOCCTaHIAPTy; -ONpeielieHUe
JUJIAKTUYECKUX, BOCIUTHIBAIOLIIMX M (HOPMUPYIOIIMX LEJNed 3aHATHS; -BBIOOP METOOB,
MPUEMOB M CPEICTB ISl IPOBEACHHS CEMUHapa; MoA00p JIUTEpaTyphl IJs MpernojaBaTens H
CTYACHTOB; -IIPU HEOOXOIUMOCTH MPOBEJCHNE KOHCYIbTAlUN JJISl CTY/IEHTOB;

6) IOATOTOBKA 06yqaeMHx n npenoaaBaTeiIs:

15



-COCTaBJICHUE IUIaHa cEMUHapa u3 3-4 BOIIPOCOB;
-IpEAOCTaBICHHUE CTyIeHTaM 4-5 THEH U1 OATOTOBKHU K CEMHUHAPY;
-IIPeJI0CTaBICHNE PEKOMEHAALUI O MOCIeI0BATEeNbHOCTH M3YUYEeHHUs JINTepaTypbl (yueOHUKH,
yueOHble TOocoOus, 3aKOHBl M TIOCTAHOBJIEHUS, PYKOBOJCTBA M TMOJOXEHMS, KOHCIEKTHI
JIEKIUH, CTaThH, CIPABOYHUKHU, HH()OPMAIIIOHHBIE
COOpHUKHU M OIOJIJICTEHHU, CTAaTUCTUUECKUE JTaHHbBIE U JIp.); -CO37aHue Habopa
HaTJISIIHBIX TIOCOOHIA.
[ToxBO/I UTOTM CEMHHAPA, MOKHO UCIOJIB30BATh CIEAYIONINE KpUTEPUH (ITOKa3aTeH) OLIEHKU
OTBETOB:
-II0JIHOTA U KOHKPETHOCTh OTBETA;
-[10CJIE10BATEIbHOCTD U JIOTUKA U3JI0KECHUS;
-CBSA3b TEOPETUYECKUX MOJIOKEHHI C TPaAKTUKOM;
-000CHOBaHHOCTH U JI0Ka3aTeIbHOCTh U3JIaraéMbIX MOJIOKEHUH;
-HaJIM4YKMEe KaYeCTBEHHBIX U KOJMYECTBEHHBIX IIOKa3aTeei;
-HaJIM4YHe WLUTIOCTPAIMA K OTBETaM B BHJIE HCTOPHUUECKUX (DAKTOB, MPUMEPOB U TIP.;
-YPOBEHb KYJIbTYpPBbI PEUH;
-MCIIOJIb30BAHNE HATJIATHBIX TOCOOUH U T.11.
B koHLe cemMumHapa peKOMEHAyeTCsl JaTh OLEHKY BCEro CEMHHAPCKOIO 3aHATHSA, 0OpaTHB
0c000€ BHUMaHUE Ha CJIEYIOUINE aCIIEKThI:
-Ka4yeCTBO MOJTrOTOBKH;
-CTENEHb YCBOEHUS 3HAHUI;
-aKTUBHOCTB;
-[10JIO’KUTENIbHBIE CTOPOHBI B paboTe CTYACHTOB;
-LIEHHblE M KOHCTPYKTHBHBIE TPEAJIOKEHUS; -HEJOCTaTKH B
paboTe CTy/IEeHTOB;
-33/1a4y U IyTH YCTPAHEHUS HEJTOCTATKOB.
[Tocne mnpoBeneHUs MEPBOrO CEMHHAPCKOIO Kypca, HAaYMHAIOLIEMY IPeroaaBaTellto
1enecoo0pa3Ho OCYIIECTBUTh OOLIMH aHaIM3 MPOAETaHHON palboThl, M3BJIEKas NPU STOM
II0JIE3HBIE YPOKH.
7. [Tpu u3noxeHNMH Matepuaiga BaXXHO IMOMHUTh, YTO MOYTH MOJOBHHA MH(pOpPMALUU HA
JIKIMU TIepeIaeTCsl Yepe3 MHTOHAILUIO. YYUTHIBATh TOT (DAaKT, YTO MEPBBIA KPU3UC BHUMAHUS
CTYyJEHTOB HacTymaer Ha 15-20-i MuHytax, BTOpoM - Ha 30-35-1 wmunHyTax. B
npoeCCHOHATBHOM OOIIEHHUH HCXOAWTh W3 TOTO, YTO BOCIPHUATHE JIEKIUH CTYyACHTaMH
MJIaIIINX U CTApIIUX KypCOB CYLIECTBEHHO OTINYAETCS 110 TOTOBHOCTU U YMEHHUIO.
8. [Ipu npoBeneHnu aTTecTaluy CTYJAEHTOB BaKHO BCET/1a IOMHUTD, YTO
CHUCTEMaTHYHOCTh, 0OBEKTUBHOCTD, APTYMEHTHPOBAHHOCTS - IJIABHBIC IPUHIIHIIBI, HA KOTOPBIX
OCHOBaHbl KOHTPOJIb U OLICHKA 3HAHUI CTyAEHTOB. [IpoBepka, KOHTPOJIb U OLIEHKA 3HAHUI
CTyZACHTA, TPEOYIOT yueTa ero HHAUBHUIyaJTbHOTO CTHUJISI B OCYIIIECTBICHUH Y4eOHOMH
JESTEIIBHOCTH.

10.2 MeToanuyeckne yKa3aHus CTyleHTaM

Teoperndeckre 3HaHHSA, OTYYCHHBIC U3 Kypca JICKIUH, 3aKpEIUIIIOTCS. Ha Jab0paTOpPHBIX
3aHATHAX. JIabopaTopHbIE 3aHATHS MPOBOIATCS B CIICIMAIBHO 000PYJOBAaHHBIX J1a00PAaTOPHIX
(428, 430 «Jlaboparopusi OpraHudecko M OHOOPraHUYECKOW XHMHUN»)C TNPUMEHEHHEM
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HEOOXOIMMBIX CpeIcTB 00yueHHs (J1abopaTopHOro 000pyAOBaHMs, 00pPa3I0B, HOPMATUBHBIX U
TEXHUYECKUX JIOKYMEHTOB U T.I1.).

[Tpu BIMOTHEHNHU Ta00PATOPHBIX pabOT MPOBOJATCA: OATOTOBKA 000PYI0BAHHS
U puOOpOB K padoTe, U3ydeHHE METOAUKU PabOThl, BOCIIPOM3BEACHUE M3YYaeMOro SBJICHHUS,
U3MEpPEHHE BEIIMYMH, OIPEIEICHUE COOTBETCTBYIOIIMX XapaKTEPUCTHK U IOKa3aTeseH,
00paboTKa JaHHBIX W MX aHalM3, 00OOIIeHHe pe3yibTaToB. B Xome mpoBeneHus padoT
UCTIONB3YIOTCSl TIaH pa0OThl W TAaONMIBI s 3amuceld HaOmroxeHuid. [lpu BBITOIHEHUU
n1abopaTopHOI pabOTHI CTYACHT BEIET pabouure 3aucy pe3yIbTaTOB U3MEPEHUH (MCTIBITAaHH ),
oQopMIISIET pacyeThl, AaHAJU3UPYET I[IOJyYEHHBIE JlaHHBIE IIyTE€M YCTAHOBJIEHHS HX
COOTBETCTBUSI HOpPMaM W/WJIM CpPaBHEHHS C W3BECTHBIMH B JIUTEpaType NaHHBIMH W/WIN
JaHHBIMU JIpYyruX CcTyAeHTOB. OKOHUYaTeNbHbIE pe3ylbTaThl odopmisitorcs B (dopMme
3aKIo4YeHus. B yueOHO- MeToAWYecKoM T1ocoOMH TO JIabOpaTOPHOMY NPAKTUKYyMY
YKa3bIBAETCs MEPEUeHb CPEICTB 00ydeHUs, (HOpMyIUpPYyeTCs LeIb NPOBEICHUS U COJIEpKaHHUE
Kaxaol JjaboparopHoit pabotbl. Ilo pe3ynbraraM, MOJy4EHHBIM TPU  BBIIOJHEHUU
1a0opaTopHbIX paboT, odopMIAOT JabopaTopHbli order. OTuYeT OLEHUBAETCs 10
COJICPKAHUIO TEOPETUYECKOW WH(GOPMAIMH, TMPABUIBHOCTH O0pabOTKH  TMOJYYCHHBIX
HKCIEPUMEHTAIbHBIX TaHHBIX U BEPHOCTH UX UHTEPIPETALNH.

10.3. MeToanyeckue ykazaHusi o 0(popMIIEHHIO 0TUYETA 110 J1a00paTOPHbIM padoTaM.
Odopmienne oTyeTa BBINONHSETCA B nedaTHoW (opme. B oTuere MOMKHBI OBITH
NpPUBEACHBI: 1eidb pabOThl, KpaTKOE W3JIOXKEHHE TEOPETUUYECKUX OCHOB, METOJUKA
MIPOBEICHHS pabOTHI; 00padOTKa U 00CYX ACHHUE TIOTYUYCHHBIX PE3yJIbTAaTOB, BHIBOIBI.
HaGop Tekcra moipkeH OBITH CAeNaH B TEKCTOBOM peaakTope Microsoft Word mis
Windows mro00it Bepcumu.
ITpu Habope TekcTa ciaeayeT BhIACPKUBATH CICAYIOITHE 00s3aTeNIbHbIC TPEOOBAHMS:
1. Otctynsl cneBa — 30 mm u cipasa - 10 MM, cBepxy, cHU3Y — 20 MM.
2. [pudt ocHoBHOTO TekcTa - Times New Roman; pasmep 14 myHkTOB
(kernb), 1,5 unrepnal.
3. AO03a1HbIi OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.
Hywmeparus ctpanuil — BHH3Y.
5. 3aroyioBKH, MOA3ar0JIOBKH, PUCYHKH, TaOJIULbI, (POPMYIIbI OTAEISIOTCS OT OCHOBHOTO
TEKCTa MEXCTPOUHBIM PACCTOSIHUEM.

11. IlepeyeHb HWHPOPMAUMOHHBIX TEXHOJOIWid, HCHOJb3yeMbIX NPH OCYILIECTBJIECHUH
o0pa3oBaTe/IbHOTO T@poLecca MO JAUCHUIVIMHE (MOAYJII0), BKJIKYasi IepevyeHb
NPOrpaMMHOI0 olecrneyeHUus] M  HMHMOPMAIMOHHBIX CHPABOYHBIX cuUcTeM (mpu
He00XO0IMMOCTH).

B nmaHHOM paznene npUBOAWUTCA IEPEYEHb IPOTPAMMHBIX IIPOAYKTOB, HCIIOIB3YEMBIX IIpU
IMPOBCACHNH pa3JINYHbIX BUI0B 3aHSTHH.

12. MarepuaJbHO-TeXHHYEeCKAasl 0a3a, Heo0XoauMas hifi f: OCYILIEeCTBJICHUS
o0pa3oBaTeILHOIO Npolecca Mo TUCHUIINHE (MOIYJIIO).
B ydeOHoM mporecce s OCBOSHUS AWCIHIUIMHBI HCIOJB3YIOTCS — CICAYIOIIHE
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TEXHUUYECKUE CPEJICTBA!

XUMHUEcKas JabopaTtopus, XMMUYECKUE PEAKTUBBI;

KOMITBIOTEPHOE U MYJIbTHUMENIHOE 000pyI0BaHKE (HA JIEKLIUAX, A1 CAMOKOHTPOJIS 3HAHUH
CTYJEHTOB, JJi1 00€CIIEUYEHHUs CTYIEHTOB METOANYECKUMHU PEKOMEHAIMSIMH B 3JIEKTPOHHOM
hopme);

puOOpbI 1 000py0BaHNE YUeOHOr0 Ha3HaYeHUs (TIPU BBIOJIHEHUH J1a0OpaTOPHBIX padboT);
MaKeT NPUKIIAJHBIX 00YYaIOUIMX IporpaMM (/11 CaMOIIOATOTOBKU U CAMOTECTUPOBAHUA);
BUJICO- ayTMOBU3YyaJIbHBIE Cpe/icTBa 00yUeHUs (MHTEPAaKTUBHBIE IOCKH, BUIEOIPOEKTOPHI).
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