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1. I_Ie.]'ll/l U 321a44 OCBOCHUSA JUCHHUIIJIUHBI

Llesim OCBOEHUS TUCIMIUIMHBI (MOTYJIS):

- JalbHeiIIee pa3BUTHE MHOS3BIYHON KOMITETEHIIMH, HEOOXOJUMON I KOPPEKTHOTO
peleHnss KOMMYHUKAaTHUBHBIX 3a/lad B pa3IMYHBIX CUTYalUsX MpodecCHOHATBLHOIO
obmenus, popMupoBaHUEe KOMIETEHITUH;
- JanpHeiee GopMHUPOBaHUE Y MaruCTPaHTOB YMEHHSI CAaMOCTOSITEIbHO MpUoOpeTaTh
3HAaHUS JUIsl OCYILIECTBJICHHS MpOo(eccCHOHATbHOM KOMMYHHUKAllMM Ha WHOCTPAaHHOM
A3BIKE;

- BOCIIUTAHHUE TOJICPAHTHOCTH M YBAXKEHUS K JYXOBHBIM LIECHHOCTSAM Pa3HbIX CTpaH
Y HapOJIOB.

3apauu:
- TIOJUIEp)KaHUEe paHee MPUOOPETEHHBIX HABBIKOB M YMEHHMH HMHOSI3BIYHOTO OOLICHUS U MX
UCTIONB30BaHUsl Kak 0as3bl Uil Pa3BUTHS KOMMYHUKAaTHMBHOM KOMIIETEHIMU B cdepe
pOQeCCHOHATEHOM JIeSTeTbHOCTH;
- pacIMpeHue 1 aKTUBU3ALHS JIEKCHYECKOTO M TEPMHHOJIOTMYECKOrO BOKaOyJIsIpa;
- abHeMIIIee pa3BUTHE U 3aKpEeIIeHHE HaBBIKOB pabOThI € MPO(ECCHOHATIBHBIM TEKCTOM;
- JanbHediee pa3BUTHE M 3aKPEIUIEHHME HAaBBIKOB ayJUpOBaHUS (YMEHHE ITOHHUMAaTh
MOHOJIOTUYECKUE U TUATIOTUUECKUE BBICKA3bIBAHUA 110 TEMaM, CBSI3AHHBIM CO CIICLIUATIBHOCTBIO
MarvCTpaHTOB H JIp.).

2. TlepeyeHb TMUIAHHPYEMBIX Ppe3yJbTaTOB OO0y4YeHHMsl MO JUCHHUIIMHE
(MoayJII0), COOTHECEHHBIX ¢ IUIAHMPYeMBIMHM  pe3yJbTaTaMH  OCBOEHMS
o0pa3oBaTe/IbHOI NPOrpaMMblI

IIpouecc wm3ydeHuss aucHMILUIMHBL «VHOCTpaHHBIM  A3BIK» HANpaBIECH Ha
dbopMHupoBaHHE CIEAYIOMMX KomrmeTreHnui B cooTBercTBHM ¢ PI'OC mo maHHOMY
HanpasiieHuto noarotoBku 04.04.01 «Heopranuueckast XuMusi»:

Kareropust komnereHumu
I'pynna komnereHuuin Kon

YHuBepcanbHbIe KommyHukanus YK-4:

CriocobeH mMpuMeHsITh
COBpPEMECHHBIC
KOMMYHHUKATHBHBIC TEXHOJIOTHH,
B TOM YHCJIC HA MHOCTPAHHOM
(b1X) s13bIKE (Kax), AJs
aKaJeMUYECKOro 1
npo¢ecCHOHaTBHOTO
B3aWMOJICUCTBHUS

B pesynbpraTe 0cCBOCHHS AUCIHMUILUIMHBL 00YUYAIOUIUNCS JTOJIKEH:

Kon u HaumeHoBaHMe Pesynbrarsl 00ydeHus
MHAMKATOpa KOMIIETEHIIUU 110 TUCIUILINHE
YK-4.4 ApryMeHTUpOBaHHO | 3HATh:  OCHOBHBIE  COBPEMEHHBIE  KOMMYHHKaTHUBHbBIE
1 KOHCTPYKTHBHO TEXHOJIOTMM, B TOM 4YHUCIIE HAa HWHOCTPAaHHOM S3BIKE,
OTCTaMBAET CBOU MO3ULUHN U | UCTHOJb3YyEeMble B aKaJEeMHUYECKOM M TPo(ecCHOHATBHOM
UJEH B aKaJIEMUYECKUX U B3aUMOJICHCTBUHU; (PaKTOPHl YIIYUIICHUS KOMMYHHKALUH,




npo¢eCCUOHATIBHBIX COBPEMEHHBIE CpelcTBa UHPOPMALMOHHO-

JIUCKYCCHAX Ha KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

rOCYJapCTBEHHOM si3blke PO | YMeTh: rpaMOTHO, AOCTYIHO H3JaraTh NMpo(ecCHOHAIBHYIO

1 MHOCTPAHHOM SI3bIKE UHQOPMALIMIO, NPEACTABIATh pe3yJbTaThl aKaJeMUYeCKON U
npodeccuoHanbHON JIEeATEIIbHOCTH Ha pa3INYHBIX

NyOJIMYHBIX MEpOMNpPHTUAX; MCIOIb30BaTh COBPEMEHHBIE
CHOCOOBI OOIIEHNsI Ha PYCCKOM M MHOCTPAHHOM SI3bIKaX JUIS
OCYILECTBJICHHUs] YCHEIIHOM KOMMYHHMKAallMd Ha OO0IeM H
npoQecCHOHATBHOM YPOBHSIX.

Buiajgerb: HaBBIKAMH apryMEHTUPOBAHHO M KOHCTPYKTHBHO
OTCTauBaTh CBOM MO3MIMHM U HUAEH B AaKaJEMHUUYECKUX M
npoQecCHOHANbHBIX AUCKYCCUAX HA FOCYIapCTBEHHOM SI3BIKE
P® u B TOM uMcie Ha MHOCTPAHHOM S3BIKE; TEXHOJIOTMEHN
nocTpoeHus: 3PPEeKTUBHOM KOMMYHHUKAIMM B OpraHU3allH;
nepegavei npohecCuoHaTBLHOU uHpOpMaIUU B
MH(POPMALMOHHO-TEIEKOMMYHHUKAIIHOHHBIX CeTSIX;
UCTIOJIb30BaHUEM COBPEMEHHBIX CpEACTB WH(POPMAIMOHHO-

KOMMYHHKAITHOHHBIX TEXHOJIOTHIA.

3. Mecro gucuuminnel B crpykrype OITOIT

JucuunnuHa « THOCTpaHHBIN S3bIK» U3y4yaeTcsl B paMkax 06a30Boi yactu bioka 1 no
HanpasieHuto noAarotoBku 04.04.01 Xumus npodpmts «Heopranudeckass XuMus».
B cucreme o6yuenus no Hanpasnenuto noarorosku 04.04.01 «Heopranuueckast XuMus»
mucuuinHa « MHOCTpaHHBIN S3bIK» TECHO CBSI3aHA C MOCIEIYIOIIUMU JUCIUITIMHAMMU:
1. TloaroroBka K ciade M ciada rocyJapCTBEHHOTO SK3aMEHa.
2. TloaroroBka K 3aIIWTe U 3aIIUTa BEITYCKHON KBATU(UKAIIMOHHON PaOOTEHI.

4. Conep:kanve IMCHUIUIMHBI (MOAYJIsI), CTPYKTYPMPOBAHHOE IO TeMaM
(pa3aenam) ¢ ykazaHueM OTBe€HHOI0 HA HUX KOJHMYeCTBA aKaJleMHUYeCKHX
WM ACTPOHOMHUYECKHX YaCOB M BU/I0B Y4eOHBIX 3aHATHI

4.1 CTpyKkTypa IMCHUIIIHHBI
OO6miast Tpy1I0EMKOCTh AUCIUIUIMHBI 10 JaHHOW (hopme 0OydeHHus COCTaBiIseT 6
3a4eTHBIX euHULl (216 akaJeMHUYECKUX YacoB).

®opma paboTsl 00yuaromuxcs/Buibl yueOHBIX 3aHATUI TpynoeMKocTh, 4acoB
Cemectpa | Cemectpa Beero
1 2
KonrakTHas ayauropHas paboTa o0yJaronuxcs ¢ 32 30 62
npenogaBaTeseM
Jlexuunm (JI)
[Ipaktnueckue 3anstus (I13) 32 30 62
Jlaboparopusie paboTsl (JIP)
CamocrosiTenpHas paboTa: 76 24 100
Kypcosoii mpoekT (KII), kypcoast pabota(KP)
Pacuetno-rpaduueckoe 3ananue (PI°3)
Cobecenopanue (C)
Occe (D)
CamocTosTeIbHO U3yUYEeHUE Pa3IeIOB 76 24 100
By uroroporo KOHTposIsi — 3a4eT/3K3aMeH 54 54




4.2 Conepxxanue pas3/ieioB M CHUILIHHBI

Ne HanmenoBanue Popma
pasfena | pasfena AMCIHIITAHGI Coneprxanue paszena TEKYIIETO
KOHTPOJISI
PaboTa ¢ HAy4YHBIM TEKCTOM TI0 C
Hypotheses, Theories | cnenuansaoctu. Review  of
1 and Laws. grammar:  BpEMEHa TPy
Simple, Continuous Active
Voice.
OcobenHocTn HATTUCAHMS
Dalton’s Atomic Hay4YHOU CTaTbu 1o
2 Theory. OIPENICIIEHHON TEMATHUKE. C
Review of grammar: Simple,
Continuous Passive Voice.
OcCOOCHHOCTH HANHWCAHUSA W C
The history of nepeBoaa AHHOTALU K
3 periodic table. HaydHOU cTatee. Review of
grammar:  Perfect, Perfect
Continuous Active Voice.
The World’s greatest | Pabora ¢ Hay4HBIM TEKCTOM 110
4 chemist. cnenuanpHoctd.  Review  of C
grammar: Passive Voice.
[Touck wu o0030p Hay4YHBIX C
5 ~ Oxygen: ny6nukamuii.  Review — of
History&Occurrence. | grammar:  Infinitive,  ero
dbopMbl 1 ynoTpeOieHue.
Hydrogen. Crnermmduxa paboTHI co
6 CJIOBapsIMH. Review of C
grammar: Complex Subject.
OYHASA ®OPMA OBYUYEHUSA
4.3 Pa3nesibl JUCUMILIMHBI, M3y4aemble B I cemecTpe
KosuecTBo yacoB
No HauMmeHoOBaHHE pa3enoB AynuropHas
pas- Bcero pabora CP
nena J | 113 | JIP
1 2 3 4|5 6| 7
1 Hypotheses, Theories and Laws. 37 12 5
) Dalton’s Atomic Theory. 35 10 5
3 The history of periodic table. 36 10 26
Uroro: 108 32 76
Pazgean! nucuuninHebl, usydyaemoie B Il cemecrpe.
Ne HaumenoBanue pa3aenon KonmvectBo yacoB




KonTakTHas pabora oOydaromuxcs
pas- AynuropHas
nena Bcero paboTa CP
J | 113 | JIP
1 2 3 | 4|5 |6 7
The World’s greatest
4 | chemist. 18 10 8
Oxygen:
5 | History&Occurrence. 18 10 8
¢ | Hydrogen. 18 10 8
Hroro: 54 30 24

4.4 CamocTtosiTeibHasA padoTa MAarMCTPAHTOB

HaumeHoBaHue TeMBI Bug camocTtosTenpHOM Kon
o Onenounoe | Koi-Bo
IUCHMITINHEI WIIH BHEAYUTOPHOUN pabOTHI KOMIIETEHIIU
CPECTBO JacoB N
pasnena oOyuatomuxcs, B T.u. KCP u(in)
IlogroroBka  Oerjioro  4YTEHHS
0 b Theori HEOOIBIIIOTO TEKCTa Ha
ypotheses, Theories AHTIIMACKOM  SI3BIKE,  oOparmas C 25 VYK-4.4
and Laws. BHUMaHUE Ha Il
paBWJia YTEHUS,
MHTOHAIHIO 51 PUTMUKY
MPEJI0KECHU M.
Dalton’s Atomi dopMupoBaHue crioBaps
alton’s Atomic po(hecCHOHANBHBIX W HAYYHBIX C 25 VK-4.4
Theory. Te Pa6
pMuHOB. PaGoTta ¢ Tekcramu u
BOIIPOCAMH JIJISI CAMOTIPOBEPKH.
Yreune JUTEpaTyphl
The history of npodecCHoHATBLHOM VK44
periodic table. HaIlpaBJIEHHOCTH U COCTaBJICHUE C 26 :
pe3rome po(hecCHOHATLHOTO
TEKCTA.
dopMupoBaHue
The World’s greatest CrnoBaps HpO(I)eCCI/IOHaJ'IBHLIX Hu
chemist. Hay4YHbIX C 8 YK-4.4
TepMHHOB. PaboTa ¢ TekctaMu 1o
3aJJaHHOM TeMaTHKe.
0 becena mo JjiekcMYecKMM TeMaM.
) Xygen. IloagroroBka K MOHOJIOTHYECKUM C g VK-4.4
History&Occurrence. | MATOrNIECKAM
BBLICKA3LIBAHHUSM.
Hydrogen. dopMupoBaHue cioBaps
MPOeCCHOHAIBHBIX M HAYYHBIX C g VK-4.4
TepMHHOB. PaboTa ¢ TekcTtamu 1mo
3aJaHHOU TEMAaTHKE.
Bcero uacos: 100




4.5 JlaGopaTopHble padoThl — HE IIPETYCMOTPEHBI YUEOHBIM TUIAHOM

4.6 IlpakTHyeckue (ceMUHAPCKUE) 3aHATHS

Ne Ne

KoanuectBo
HanMenoBaH#e MpakTUYECKOTO 3aHITUS
3aHATHS

paszzgena 9acoB
1 cemecTp

PabGota ¢ HaydHBIM TEKCTOM II0 CHEIMAIbHOCTH.
becena mo teme: “Chemistry in everyday life”.
Grammar: Participle I u II #m ocobeHHOCTH WHX 12
ynotpebnenus. Bpemena rpynm Simple, Continuous
Active Voice.

OcCoOeHHOCTH ~ HamKMCaHWS HAYYHOW CTaTbU  TIO
ONpeNieNIeHHOW  Tematuke. becema mo  Teme:
“Difference Between Organic and Inorganic Chemistry 10
Electric current”. Grammar: Bpemena rpynn Simple,
Continuous Passive Voice.

OcoOeHHOCTH HamKMCaHWsS W TEepeBoJia aHHOTALUH K
HayyHoil cratbe. Topic: “Half Life in Nuclear
Chemistry™. 10
Grammar: Bpemena rpynn Perfect, Perfect Continuous
Active Voice.

2 cemecTp
PaGora ¢ Hay4HBIM TEKCTOM IO CIEUUATHHOCTH.
becena mo Teme: “Chemical Reactions in Everyday
Life”. Grammar: Bpemena rpymmsl Perfect Passive
Voice.
[Touck m 0030p HayuHbelx myOnukauuid. becema mo
5 5 teme: “Soy Biodiesel”. Grammar: Infinitive, ero 10
dbopMBbI 1 ynoTpeOIeHue.
Cnenmnduka  pabOTBI  CO  CIOBapsMHU.
“Adsorption”. Grammar: Complex Subject.
HToro B 2 cemecTpax:

10

Topic:

6 6 10

62

OYHO-3A0YHASA ®OPMA OBYYEHUA

OOm1ast TpyJ0EMKOCTh TUCHUIUIMHBI 110 JaHHOU (opMe 00yueHHs COCTaBIsAET 6 3a4eTHBIX
equHUI] (216 akaeMHUYEeCKUX 4acoB).

®opma paboTsl 00yyarommxcs/Busl TpyaoeMkocTh 4acoB
y4eOHBIX 3aHATHHA
Cemectpa Cemectpa Bcero
1 2
KonraktHas ayauropHas paboTa 17 17 34
oOyuaroluxcs ¢ IpernoaaBaTeaeM
Jlexuuu (JI)
[Ipaktuueckue 3austus (113) 17 17 34
JlabopaTopHbie paboTsl (JIP)
CamocrosiTenbHasi padbora: 91 37 128




pabota(KP)

Kypcogoii npoekr (KII), kypcoBas

PacuetHo-rpaduyeckoe 3amanue (PI'3)

Cobecenoanue (C)

Occe (D)
CamMOoCTOSITEIFHO U3YUEHHE PA3ETIOB 91 37 128
By uTOroBoro KOHTpoJIst — 3a4eT/3K3aMeH 54 54

4.3 Pa3nesibl JUCUMILIMHBI, M3y4aemble B I cemecTpe

KosimuectBo yacos
No q KoHTtakTHas paboTta oOyJarommxcs
pas- aMMCHOBaHHUE pa3jielia AyuTopHAs
nena Bcero padoTa CP
J | 113 | JIP
1 2 3 14|56 7
Hypotheses, Theories and
1 Laws. 37 6 31
) Dalton’s Atomic Theory. 36 6 30
The history of periodic
3 table. 35 5 30
HUroro: 108 17 91
Pazgean! nucuuiuinebl, usydyaemoie B Il cemecrpe
KonuyecTtBo uacoB
No KonTakTHas pabota 00y4aromuxcs
pa3- | HaumeHnoBanwue pasnena A
ona YAUTOpHAS
8 Beero paora CP
Jq | 113 | JIP
1 2 3 | a5 |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 CamocTtosiTe1bHasA padoTa MATHCTPAHTOB
HaumenoBanue teMbl | Bua camocTtositensHON Kox
IUCHUIUINHEBI WIN BHEAYIUTOPHON PabOTHI Ouenounoe Koi-Bo KOMIICTEHIIA
paszena oOyyaromuxcs, B T.4. KCP CpEACTBO 1acoB u(i)
Hypotheses, Theories | [logrotoBka 0erjaoro  4dTeHUs C 31 YK-4.4




and Laws.

HEOO0IBIIOTO TEKCTa Ha
AHTJIMACKOM  sI3bIKE, oOOparmas
BHUMaHWE Ha TpaBWIa YTEHUS,
HWHTOHAITHIO u PUTMUKY
MPEJIOKEHUN.

Dalton’s Atomic
Theory.

dopmupoBaHue cioBaps
npoecCHOHANBHBIX U HAYYHBIX
TepMHHOB. PaboTta ¢ Tekcramu u
BOIIPOCAMHM ISl CAMOIIPOBEPKHU.

30

VK-4.4

The history of
periodic table.

Yrenue JIMTEPaTyPhI
npodeccCHoHATBLHOM
HAIMpPaBJICHHOCTH U COCTABJICHHUEC
pesrome po(hecCHOHATLHOTO
TEKCTa.

30

YK-4.4

The World’s greatest
chemist.

dopmMupOBaHHE cioBaps
npodeCCUOHATBHBIX  TEPMUHOB.
PaGora ¢ TekcTaMu 110 3aMaHHOU
TEMAaTHKE.

13

YK-4.4

Oxygen:
History&Occurrence.

becena mo nekcMyecKHMM TeMaM.
IToaroroBka K MOHOJOTMYECKHUM
n AUAJIOTUYCCKUM
BBICKA3bIBAHHUSM.

12

YK-4.4

Hydrogen.

dopmMUpOBaHHE croBaps
poecCHOHANBEHBIX U HAYYHBIX
TepmMuHOB. PaGota ¢ Tekcramu
110 33JJaHHOM TeMaTHKeE.

12

YK-4.4

Bcero yacos:

128

4.5. JIabopaTopHbIe 3aHATHS — HE NIPEIYCMOTPEHBI YUCOHBIM IIJITAHOM

4.6. lIpakTHyeckue (ceMMHAPCKHeE) 3aHATHSA.

Ne
3aHATUSA

Ne
paznena

HanmenoBanmne MPAKTUYCCKOI'0 3aHATHA

KonnuectBo
4acoB

1 cemecTp

PabGota ¢ Hay4YHBIM TEKCTOM II0 CIIEIHAJIBHOCTH.
becena mo teme: “Chemistry in everyday life”.
Grammar: Participle I u II u ocobeHHocTHn wuX
ynotpebnenus. Bpemena rpynn Simple, Continuous
Active Voice.

OCOOCHHOCTH  HANMCAaHWS HAYYHOW CTaTbU IO
ompeAeseHHONM — TeMmartwke. becema mo  Teme:
“Difference Between Organic and Inorganic Chemistry
Electric current”. Grammar: Bpemena rpynn Simple,
Continuous Passive Voice.

Oco0OeHHOCTH HamMCaHWs W TEPEeBO/la AHHOTAUH K
HayyHoil crarbe. Topic: “Half Life in Nuclear
Chemistry”.

Grammar: Bpemena rpymn Perfect, Perfect Continuous
Active Voice.

2 cemecTp




PaGora ¢ Hay4yHBIM TEKCTOM IO CHENHUATHLHOCTH.
becena mo Teme: “Chemical Reactions in Everyday
Life”. Grammar: Bpemena rpymmer Perfect Passive

Voice.

IMouck m 00630p HayuHbIX myOnukanmid. becema mo
teme: “Soy Biodiesel”. Grammar: Infinitive, ero 6

dbopMBbI U yioTpeOJICHHE.

6 6

Cnemmduka  paboThl  CO

CJIOBapsAMHU.

“Adsorption”. Grammar: Complex Subject.

Topic:

Hroro B 2 cemecTpax:

34

4.7. KypcoBas npoekt (KypcoBasi pa6oTa) — He IpelyCMOTPEH y4eOHBIM ITIIIaHOM

5. TlepeyeHb Y4eOHO-METOAUYECKOTO OOecHeYeHUs I CaAMOCTOSATEIbLHOI
padoThI 00y4AKOIIUXCS N0 JUCHUILIHHE (MOAYJIIO0).

Bo3spacraer
MEXCECCUOHHBIN

3HAYNMOCTH
nepUo.

CaMOCTOSITETLHON
[TosTomy wu3yuyeHue

Kypca

paboTsl

MarucTpaHTOB B
«HOCTpaHHBIN

SA3BIK»

npeaycMaTpuBaeT paboTy ¢ OCHOBHOM CIEIUAIBHON JUTEPaTypOM, JOMOTHUTEIHHOU
0030pHOT0 XapakTepa, a TAaK)Ke BBHIITOJHEHUE TOMAIIIHUX 33JaHUH.

CaMocTtosiTennbHass paboTa MarucTpaHTOB JIOJDKHA CHOCOOCTBOBaTh Ooliee
rITyOOKOMY YCBOGHHMIO M3y4aeMoOro Kypca, (popMHpOBaTh HABBIKH HCCIEI0BATEIbCKON
pa60TI)I nu OpI/IeHTI/IPOBaTI) MaFI/ICTpaHTOB Ha YMCHI/IG HpI/IMeHﬂTB TGOpeTI/I‘-ICCKI/Ie 3HAHUA

Ha IIPAKTUKE.

Ne Bonpocel, BBIHOCHMBIE HA dopma Y4eOHO-MEeTOANIECKASA
pazjiena CaMOCTOsITeJIbHOE H3YYeHHe | KOHTPOJIsi JuTepaTrypa
1 Crnermduxa paboThI co C JIbruko JLAL.
CIOBApsIMH W  COCTaBJICHHE AHTTTUACKHANA  SI3BIK IS
riioccapus 1o acriupanToB. English for
npodeccuoHaIbHO Post-Graduate  Students
OpPUEHTHPOBAHHOU [OneKTpOoHHBIN pecype] :
TEPMHUHOJIOTHH. y4e0HO-METOINYECKOE
ITouck u 0030p Hay4yHBIX nocobue 1o
nyOauKanuil U 3JIEKTPOHHBIX AHTJIUICKOMY SI3BIKY JJIS
HUCTOYHUKOB uHpOpMaLnH, acnupantos  /  JLSL
MNOArOTOBKA 3aKJIIOYECHHS I10 JIpIIKo, H.A.
0030py. Hosorpanckas-
Mopckas.—1eKTpoH.
TEKCTOBBIE JTaHHBIC.—
JloHenk: Jlonenkui
roCyapCTBEHHBIN
YHUBEPCUTET
ynpasnenus, 2016.—158
c.—2227-8397 —Pexum
JIOCTyTa:
http://www.iprbookshop.
ru/62358.html
2 Odopmnenue 3asBKU Ha C Munssp-benopyuesa,
KOH(epeHuo. ATl
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[TpopaboTka y4eOHOTOo
Marepuana (O  HAy4YHOM
JUTEpaType) U IOJArOTOBKA
JIOKJIaJIOB HAa CEMHMHapax H
NPAaKTUYECKUX  3aHATHUAX, K
y4acTMIO B  TEMaTHYECKUX
JIICKYCCHSIX.

AHTII0-pyCcCKHe
000pOTHI HAYYHOU peuHu:
METO/I. mocodue M.:
®nunta: Hayka, 2010.

Cnermduxa JICKCHYECKUX
CpeAcTB

poeCCHOHATHLHOTO
JCKypca: MHOTO3HAYHBIE
CITy)KE€OHBIC U

OOIICHAYYHBIE CJIOBA,
TEPMUHBI,
WHTEPHAIMOHAIIU3MEI.
®pazeoaoru3Mbl,

XapaKTepHbIE /ISl TUCHbMEHHON
U YCTHOW peYH B CHUTYaIHsIX
po(hecCHOHATLHOTO OOIIEHUSI.
CpenctBa mpohecCHOHATLHOTO
JIICKYpca.

Munbsip-benopyuena,
A TL

AHTII0-pyCcCKUE
000pOTHI HAYYHOH peyu:
MeTo[. mocodue M.:
®nunra: Hayka, 2010.

Yrenue JUTEPATYPBI
poecCHOHATLHOM

HAIMpaBJICHHOCTH u
COCTaBJICHUE pe3rome

HpO(l)eCCI/IOHaJ'IBHOl"O TCKCTA.

Jlykuna  JIL.LB.  Kypc
AHTJIMHCKOrO SI3bIKA IS
MaructpantoB. English
Masters Course
[DnexkTpoHHBIN pecypc]:
ydyeOHOe Tmocobue s

MarucCTpaHTOB 1o
Pa3BUTHIO u
COBEPILEHCTBOBAHUIO

00X W MPEeAMETHBIX
(memoBoit  aHTIIMHCKUI
S3bIK) KOMIETEHIHH /
JL.B. JlykuHa. -
DNEeKTPOH.  TEKCTOBBIE
naHHble.—Boponex:
Boponexckuii
roCyAapCTBEHHBIN
APXUTEKTYPHO-
CTPOUTENBHBIN
YHUBEPCUTET, 9BbC
ACB, 2014.-136 c.-978-
5-89040-515-9.—Pexum
JOCTyma:
http://www.iprbookshop.
ru/55003.html



http://www.iprbookshop.ru/55003.html
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[TpopaboTka y4eOHOTOo
Marepuana (O  HAy4YHOM
JUTEpaType) U IOJArOTOBKA
JIOKJIaJIOB Ha IPAKTUYECKUX
3aHATHSX, K  Y4YacTUIO B
TEMaTUYECKHUX JUCKYCCHSX.

ITerposckas T.C.
AHTIIMACKUHN A3BIK UL
WHXEHEPOB-XUMHUKOB
[DnexkTpoHHBIN pecypc] :
yuebnoe nocodue / T.C.
ITerposckas, 1.E.
PrimanoBa, A.B.
MaxkapoBCKuXx.—
DJNIEKTPOH. TEKCTOBBIE
naHHbIle.— T OMCK:
Tomckuit
MOJINTEXHUYECKUN
yHuBepcureT, 2014.-163
c.—978-5-4387-0363-1.—
Pexum nocryna:
http://www.iprbookshop.
ru/34649.html

dopmupoBaHue

cyoBaps MpoQeCCHOHATIBHBIX U
Hay4HbIX

TepMuHOB. Paborta ¢ Tekcrammu
u BOITPOCAMHU JUTSt
CaMOITPOBEPKH.

I'ymosckas, I'. H. LSP:
English of Professional
Communication:
AHTTIMICKUN A3BIK
npogeccuoHaIbHOTO
oOuIeHus: [y4eOHUK AJis
BY30B]|

M.: Acnekt Ipecc,
2013.- 349c.
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6. @oHA OLEHOYHBIX CPEACTB /ISl TEKYIIero KOHTPOJS YCIEeBAeMOCTH M
NMPOMEKYTOYHOH aTTecTalluu.

Bomnpocsl 1151 yCcTHOTO
onpoca no temam: Pa3znen nucuumiaunbl: Hypotheses,
Theories and Laws.

Bompocsr:
1. What is a hypothesis?

2. Do you know what a low is?

3. Do you know any law?

4. What is theory?

5. What theories do chemists use in their work?
6. What do we mean by the

atomic theory? Pa3nen
aucuumianael: Dalton’s Atomic
Theory. BonpochI:



1. What is the difference between a theory, a law and hypothesis?
2. What are the two meanings of the word “theory”?
3. What laws in chemistry do you know?
4. How did Dalton’s atomic hypothesis gain the status of a theory?
Paszgen pucumnaumubl: The history of periodic table.
Bomnpocsr:
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 “0?

How are elements arranged in the system?

le/lMeprIe 3alaHusA JISl TEKYIIEro KOHTPOJIA:

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 PbCrOs , 45.6 g of
lead(IT)chromate is obtained as a precipitate. How many moles of PbCrO4
is this?
The molar mass of PbCrO4 is 323 g/mol (i.e) 1 mol PbCrO 4 =323 g
PbCrO,
Therefore,
45.6 g PbCrO4 x 1 mol.PbCrO4

323 g PbCrO;

=0.141 mol PbCrO,

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.76g C4H 10d. 35.4 g Li, COs

e.2.57gAsf. 7.83 g P,

g.41.4 g N, Hy h. 153 g AL, (SO4);

15



IIIkxaja 1 KpUTEPHH OLICHUBAHMSA COOeceJOBAHMS.

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

Kpurepuu

«OTIAYHO»

OneHka «OTIMYHO» BBICTABISAETCS MArUCTPAHTy, €CJIH OH
rmyO0OKO ¥ TPOYHO  YCBOWJI ~ HPOTPaMMHBIA  Marepuad,
MCYEPIBIBAOILE, MOCIEA0BATENBHO, YETKO U JOTMYECKH CTPOWHO
€ro H3JIaraeT, yMeeT TECHO YBS3bIBaTb TEOPUIO C IPaKTUKOM,
CcBOOOJIHO CHpaBisIeTCs C 3aJadaMy, BONPOCAMM U APYTUMH
BUJAaMU IIPUMEHEHUs 3HAHUM, IpPUYEM HE 3aTPyAHSETCA C
OTBETOM IIpU BHUJOU3MEHEHUH 3allaHUM, HCIOJIB3YEeT B OTBETE
MaTepuaig pasHOOOPa3HBIX JTUTEPATYPHBIX MCTOYHUKOB, BIIAJEET
Pa3HOCTODOHHUMHM  HaBbIKAMM M  IIPUEMAMM  BBIIIOJIHEHUS
IIPAKTUYECKUX 3ajad.

«Xopo1Io»

OI.[CHKa «XOpOoHIO» BBICTABIACTCA MAaruCTpaHTy, €CJIM OH TBEPIO
3HACT Marcpuajl, IpaMOTHO M IO CYHICCTBY MH3Jara€t €ro, HC
JOIIYCKA€T CYHMIECCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIpPOC,
MMpaBUJIBHO MPHUMCHACT TCOPCTUUCCKHUEC ITOJIOXKCHUSA IMMPU PCUHICHUN
MMPAKTUYCCKUX BOIIPOCOB MW 3adad, BJIAACCT HGO6XO,I[I/IMBIMI/I
HaBbIKaMHU U IIPUCMAaMH UX BBINIOJIHCHUA.

«Y IOBJIETB OpHUTCIIBHO»

OrneHka «yIOBIETBOPUTEIBHO» BBICTABIIAECTCS MATUCTPAHTY, €CIIU
OH MMEET 3HaHUsA TOJIBKO OCHOBHOI'O Marepuasa, HO HE YCBOWII
€ro JeTajiel, JOIyCKAaeT HETOYHOCTH, HEJOCTaTOUYHO IIPABUIIBHBIC
(GOopMyJIMPOBKH, HAPYIIEHUS JJOTUYECKON IOCIIE0BATEILHOCTU B
U3JI0)KEHUU IIPOrPaMMHOTO MaTepuaia, UCIIBITBIBACT
3aTpyAHEHUS MPH BHITIOJTHEHUH MPAKTHYECKUX PadOoT.
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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.

CHuCOK TeM /ISl MPOBEPKH HABBIKOB YCTHO-PEY€BOT0 BbICKA3bIBAHMSI.

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. HayuHbIii TEKCT IO CIIEUaJIbHOCTH HA IPOBEPKY HABBIKOB YTEHMSI U IIEPEBOJA.
2. IIpoBepka HaBBIKOB YCTHO-PEUYEBOIO BBICKA3bIBAHUS.
3. IloaroroBieHHas peub NPOPeCcCHOHATBHOTO XapaKTepa B PAMKax MPOUICHHON TEMaTHUKH.

7. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOM JTUTEPATypPhI, HEOOXOTUMOM 1JIAA
OCBOCHUS THCUHILIMHBI

7.1 OcHoBHAas1 IUTEpaTypa:

1. Jlykuna JI.B. Kypc anrmwmiickoro s3bika nansi maructpantoB. English Masters Course
[DnexkTpoHHBI  pecypc]: ydeOHOe moOcoOWe UIi  MAarucTpaHTOB 1O  PAa3BUTHIO W
COBEpIIIEHCTBOBAHUIO OOIIMX M MPEIMETHBIX (JEI0BOM aHTTIMUCKUN S3bIK) KoMrieTeHImit / JI.B.
Jlykuna. — DneKTpOH. TEKCTOBbIE JaHHbBIE. — Boponex: BopoHexckuil rocynapcTBeHHbIN
apXUTEKTYpHO-cTpouTeNbHbl yHUBepcuteT, ObC ACB, 2014.-136 ¢.—978-5-89040-515-9.—
Pexum nocryna: http://www.iprbookshop.ru/55003.html.

2. JIpruko JI.A. Axrnwmiickmii s3bik ans acnupantoB. English for Post-Graduate Students
[DnekTpoHHBIN pecypc|: yueOHO-METOAUYECKOE IMOCOOMEe 110 AHTJIMUCKOMY SI3BIKY IS
acnimpanToB / JL.S. JIeruko, H.A. HoBorpaackas-Mopckasi. — DNEeKTPOH. TEKCTOBbIE JaHHBIC. —
JHonenk: JloHenkuil rocyaapcTBEHHbIM YHUBEpCUTET yrpasieHus, 2016.—158 c¢.—2227-8397.—
Pexxum noctyna: http://www.iprbookshop.ru/62358.html.
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3. IlerpoBckas T.C. AHraudckuil s3bIK JJIs MHXKEHEPOB-XMMHKOB [DJIEKTPOHHBIN pecypc]:
yueOHoe mnocobue / T.C. IlerpoBckas, N.E. PrimanoBa, A.B.MakapoBckux.— DIJIEKTpOH.
TEKCTOBBIE JaHHbIE. — ToMck: ToMCKUI moauTEXHUYECKUM yHuBepcuret, 2014. — 163 ¢.—978-5-
4387-0363-1.— Pexxum nocrtymna: http://www.iprbookshop.ru/34649.html.

4. CrenanoBa T.A., CryntHa W.}O. English for Chemists: A Practical Course: AHrauiickuii
SI3BIK JUIST XUMHUYECKUX CIEIUaTbHOCTeH (TpakTUdeckuid kypc). M.: M3gaTenbckuii 1EeHTp
«Axagemus», 2016.-288c.

7.2 JlonoJIHUTeIbHAS JIUTEPaTypa

1. T'ymoBckas, I'. H. LSP: English of Professional Communication: AHIMIHIACKHN S3BIK
npodeccuoHaabHOro oduieHus: [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. Meronuueckue ykasaHus Aiisi CTyJIEHTOB
cnenuanbHocTe 240100.62 «Xumunueckas texHonorus» u 020201.65 «DyHnameHTanbHas U
npuknaanas xumus» / Kypek, 2015. — 63 c¢. — Pexxum goctyna: https://elibrary.ru/item.asp?
1d=26520594.

3.Munbsap-benopyueBa A. Il. AHrno-pycckue o60pOTHl Hay4HOW peuy: 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 crygeHtoB  [-II kypcoB  xumuyeckoro  ¢axyiabTera
bamrocynusepcutera. /  VYda, 2007. — Pexum goctyma: https://elibrary.ru/item.asp?
1d=27406362.

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

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

8. Ilepeuenn pecypcoB HHPOPMAUMOHHO-TEJICEKOMMYHUKANMOHHOH  CeTH
«uTepuer» (najee — cerb «UHTEpHET»), HEOOXOAUMMBIX JJIsi OCBOCHHSI IMCUMILINHBI
(Mmony.Jsi).

CoBpemenHbIe MTpoecCHOHATTbHBIE 0a3bl TAaHHBIX U HH()OPMAIIMOHHBIE CTIPABOYHBIE CHCTEMBI:
1. DnexTtpoHHast oOpa3oBarenbHas cpena yHuBepeuteta (http:/www.chgu.org)
2. DnexrtpoHHO-6MOMMOTeuyHast cuctema [PRBooks(http:/www.iprbookshop.ru)
3. DnexrponHo-6ubnmnoteunas cuctema « MUBUCy (http://ivis.ru)
OdunmanpHble  CalTBI  TOCYAapCTBEHHBIX W OOIIECTBEHHBIX  JKOJIOTHYECKHX
OpraHu3aLun.

9. MeTtogu4yeckue yKasaHusi A1 00y4aroIuXcs M0 OCBOCHUIO THCHUILINHBI (MOLYJIst).

W3ydyeHue pekoMeHIyeTcss HadaTh C O3HAaKOMJIEHHS C paboueil mporpamMmoit
TUCHUIUTUHBI, €€ CTPYKTypOoil U colepkaHueM pas3aenoB (Moaynei), (GoHIOM OIEHOYHBIX
CPEICTB, O3HAKOMHTHCS C Yy4eOHO-METOAUYECKHM U HWH(GOPMAIMOHHBIM O0OecredeHHneM
JUCIUILTUHBIL.
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OOyueHnue 1Mo JUCHUIUIMHE OCYIIECTBISETCS B CICAYIONIMX (popMax:

1. AyauTtopHble 3aHATUS (IPAKTUYECKHUE 3aHATHUSA).

2. CamocTtosiTenpHas pabora CTyJeHTa (MOArOTOBKA K MPAKTUYECKUM 3aHATUSAM U Pa3IMYHBIM
(dbopMaM MUCHbMEHHBIX paboT, MHANBUAYAIbHAS KOHCYJBTAINS C TIPETIOAABATEIIEM).

Y4eOHbIII MaTepual CTPYKTYPHPOBAaH M H3y4YCHHE IUCIMIUIMHBI TPOW3BOIUTCS B
TEMaTHUYECKON MOce10BaTeIbHOCTH. Kax10My MpakTHUeCKOMY 3aHSTHIO U CAMOCTOSITEIbHOMY
M3YYEHUIO MaTepuaia MpeIIIecTBYeT MPAaKTUYECKOe 3aHATHE MO JaHHOW TeMe. OOyuarouuecs
CaMOCTOSITENIHO MPOBOJAT MPEABAPUTENBHYIO MOArOTOBKY K 3aHATHUIO IO OIpPEIeNeHHON
TeMaTWKe, NPUHUMAIOT AKTUBHOE U TBOPUYECKOE Y4YacTHE€ B OOCYKIEHHUH JIEKCHYECKHX
Pa3srOBOPHBIX TEM.

JUis TMOHMMaHUST M KAayeCTBEHHOI'O YCBOGHMS Kypca PEKOMEHIyeTCs Cieayromas
MI0CJIEI0BATEIbHOCTD ACHCTBUI 00yYarolerocs:

1. ITocne oxoHuaHHMs Y4eOHBIX 3aHATUH AN 3aKpeIJICHUs MaTepuayia MPOCMOTPETh U
o0xymarh Marepuan, pa3oOpaHHBIA CErofHS Ha TNPAKTUUYECKOM 3aHATHH, pa3o0paTh
paccmoTrpenHblie npuMepsl (10-15 MunyT).

2. Ilpm moOAroTOBKE K CIENYIOUIEMY 3aHITHIO MOBTOPUTH MpEIbIAyLIeH MaTepual,
MOJyMaTh O TOM, KaKast MOJKeT ObITh crieaytomias tema (10-15 MmunyT).

3. B teuenue Henenu BeIOpaTh BpeMs Ul paboOThI ¢ JUTepaTypoit B Oubauoreke (1o 1
qacy).

4. Ilpu NoAroTOBKE K MPAKTUYECKOMY 3aHATHIO IIOBTOPUTH OCHOBHBIE TIOHATHS IO TEME,
U3y4uTh IpuMepbl. Pemas KOHKPETHYIO CHUTyalMi0, IPeJBapUTENbHO IOHATh, KaKoOH
TEOpPETUYECKUI MaTeprall Hy’KHO MCII0JIb30BaTh. HamMeTnuTh miaH pemeHus, monpoooBaTh Ha €ro
OCHOBE PELINUTh 1-2 MpaKTUYECKUE CUTYAIUH.

MeTtonnyeckue Yyka3aHusi oOOy4YalOIIUMCS MO TOATOTOBKE K MNPAKTHYECKHM
3aHATHSIM.

Ha mnpakTuueckux 3aHITHUSX TPUBETCTBYETCS AaKTUBHOE Y4YacTHE B OOCYXICHUH
KOHKPETHBIX CHUTYalllil, I'paMMaTHYeCKHX M JICKCHYECKUM TEM; CHOCOOHOCTh Ha OCHOBE
MOJTYYCHHBIX 3HAHWW HAaXOIUTh HaunOoliee A((HEKTUBHBIC PEIICHUS IMOCTABICHHBIX MPOOIIEM,
YMETh HAXOJUTh MOJIC3HBIN JOTIOTHUTEIILHBIA MaTepPHal M0 TEMATHKE MPAKTHYSCKUX 3aHATHIA.

B mpornecce moAroToBKM K NMPaKTHUYECKUM 3aHATHAM, HEO00XOAUMO OOpaTuTh 0coboe
BHHUMaHHUE HA CAaMOCTOSITENIbHOE M3YUYeHHE PEKOMEHIOBAaHHOM JuTepaTypsl. [Ipu Bcelt monHoTe,
MOJTyYEHHBIX HA MPAKTHYECKOM 3aHSTUHU 3HAHHA, B HEW HEBO3MOXKHO HM3JIOKHTH BECh MaTepHal
u3-32 JIMMUTAa ayauTOpPHBIX dYacoB. IloaTomy camocTosiTenpHas paboTa ¢ ydeOHHKaMH,
Y4eOHBIMH TOCOOMSIMH, HAY4YHOH, CIPAaBOYHON JIMTEPAaTypoOd, MaTepHallaMH TEePHOIMYECKUX
m3nannii W VHTepHera  sBisiercss  HamOonee  D(PQPEKTHBHBIM ~ METOJOM  TTOJYYEHUS
JOTIOJTHUTENNBHBIX 3HAHWH, MO3BOJSIET 3HAYMTEIHHO AaKTHBH3HPOBATH IIPOLECC OBIAJICHUS
nH(popmarmei, crmocodcTByeT 6oJiee rITy00KOMY YCBOCHHIO U3y4aeMOTo MaTtepuaia, GopMHUpyeT
y 00y4Jaroniuxcsi OTHOIICHHE K KOHKPETHOM TIpodieme.

Maructpanty peKOMEHAyeTCs CIenyrmas cxXema IMOJIrOTOBKH K CEMHHAPCKOMY
3aHSTHIO:

1. O3HaKOMIIEHHE C TUTAHOM MPAKTHYECKOTO 3aHSATHUS, KOTOPBIM OTpakaeT coieprKaHHe
MPEIOKEHHON TEMBL;

2. [IpopaboTath TEOPETUUECCKHUI 1 MPAKTUUESCKHUI MaTepHal;

3. IIpounrars nuTepaTypy;
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4. Bce HOBbIE MOHATHA W JISKCMUECKUH MaTepuan Mo U3ydyaeMoil Teme HeoOXOaMMO
BBIYYUTh HAW3YCThb U BHECTU B TJIOCCApHUil, KOTOPHIN 1e1eco00pa3HO BECTH C CaMOro Hayasia
H3yYEHHUS Kypca,

5. OTBETUTH Ha BOIIPOCHI IJIaHA MMPAKTUYCCKOI'0 3aHATUSA

6. BLITOJHUTE JOMAIIHEE 3a1aHuE;

7. IlpopaboTaTh TECTOBBIE, KOHTPOJIbHBIE 3aJaHUS U YIPAKHEHUS;

8. Ilpu 3arpyaHeHusX chopMyIHpPOBaTh BOIIPOCHI K MPENO/IaBaTeNo.

Pesynbrar Takoi paGoThl JOJKEH MPOSBHUTHCSA B CIOCOOHOCTH MAarucTpaHTa CBOOOIHO
OTBETUTh Ha TEOPETUYECKHUE BOIPOCH! MPAKTUKYMa, IPUMEHUTH I10JIy4YE€HHbIC 3HAHUS U YMEHUS
Ha IPAKTHUKE, BBICTYNATh M y4acTBOBATh B KOJJICKTMBHOM OOCY)KJIEHHMH BOIIPOCOB H3ydyaeMoi
TEMBI, MPABUIBHO BBINOJIHATH MPAKTUUECKUE 3a/JaHMsl W WMHBIE 3a/1aHUs, KOTOpbIE NaroTcsi B
(oHJIe OLICHOUHBIX CPE/ICTB AUCLUIINHBI.

Metoauyeckne yka3aHusi O0y4alOIIMMCH 110 OPraHM3aLMH CAMOCTOSITEJbHOM
padoThI.

CamocrosTelbHas pa60Ta MaruCTpaHToB SBJISICTCA HCOTBCMJICMBIM KOMIIOHCHTOM
y4eOHOI AeqTeNbHOCTH, KOTOPBII BBICTYNAaeT KaK BaKHbIM pe3epB yueOHOro BpeMeHH. Takke
CP sgBusgercs CpCACTBOM pa3BUTUA MNOTCHOHAJIA JIMYHOCTH, MOTHBAOMM B HU3YUYCHHUU
MHOCTPAHHOTI'O S3bIKa U Pa3BUTUSA MHIUBUAYAIBHBIX CIOCOOHOCTEH.

JlononHsist ayAMTOpHYI0 paboTy MarucTpaHTOB, CaMOCTOsITeNbHas paboTa Npu3BaHa
pelaThb Cieayolue 3a1auu:

- COBCPHICHCTBOBATb HABBIKU U YMCHUS HHOA3BIYHOI'O HpO(bGCCI/IOHaJILHOI‘O O6IJ_[€HI/ISI,
KOTOpbIE ObLIIM IPUOOPETEHBI B ay IUTOPUU T10J] pyKOBOJICTBOM IIPEIO1aBaTels.

- HpI/IOGpGCTI/I HOBBIC 3HaHUS, YMCHHA MW HAaBbBIKU, KOTOPBLIC OaAYT BO3MOXHOCTDH
OCYILECTBIIATh NPO(ECCHOHAIbHOE OOLIEHNE Ha U3y4aeMOM SI3bIKE.

- Pa3BUTb YMEHMsI MCCIEAOBATEIbCKON AESITEIbHOCTU C MCIIOJIIB30BAHMEM H3y4aeMoOro
A3bIKA.

- pa3BUTHh YMEHHUS CAaMOCTOSATENILHON yueOHOM paboThI.

IIpu moAroTroBke K MPaKTUYECKUM 3aHATHUSAM IOOLIPSETCS HCIOJIb30BaHHE HMCTOUYHUKOB
Ha HWHOCTPAHHBIX A3bIKAX, CTATUCTHYCCKHUX MATCpHAJIOB, COBPCMCHHLIX I/IH(I)OpMaL[I/IOHHLIX
pECypCOB U TEXHOJIOTUH, a TaKKe NPEeJI0KEHHAs JIUTepaTypa:

- pa60Ta Haag TCKCTaMU I10 CIICHHUAJIBHOCTHU JJIA AOIIOJIHUTCIIbHOI'O UYTCHHUA,

- METOJIMKa paboThI CO CIOBAPEM;

- BBIIIOJIHCHHUEC IICPEBOAOB;

- pa0oTa HaJl JIEKCHYECKMMHU TEMaMU;

- OCBOEHHME JIEKCUKO-TPaMMaTHUYECKOT0 MaTepHualla.

10. Ilepeyenr HHGPOPMANUOHHBIX TEXHOJOTUH, HCIOJb3yeMbIX IPH OCYIIECTBJIECHUU
00pa30BaTeJILHOIO0 Ipouecca M0 JUCHUILVIMHE (MOAYJII0), BKJKYasA Iepe4vyeHb
NMPOrpamMMHOro odecriedyeHnsi 1 ”HGOPMAIMOHHBIX CIPABOYHBIX CHCTEM.

IIpy dreHMm JIeKIMHA  HMCNONB3YEeTCd  KOMIBIOTEpPHAas TEXHUKA I JIEMOHCTpAlVH
MPE3CHTAIIMOHHBIX MYJbTUMEIUHHBIX MaTepuanoB. Ha mpakTudeckux 3aHATHIX 00ydarommecs
IPEJCTABIIAIOT IPE3EHTALMH, IOJTOTOBICHHBIE UMH B 4aChl CAMOCTOSATEILHON padoThI.

1. TexHuueckue CpeacTBA: KOMIUIEKT MPOEKIMOHHOTO MYJIbTHMEIUHHOTO 000PYHZOBAHMUS:
9KpaH, IPOEKTOP, HOYTOYK;

2. Meronpl 00ydeHHUS C HCHOJB30BAHHMEM HMH(MOPMAIIMOHHBIX TEXHOJOTHH (KOMIBIOTEPHOE
TECTUPOBAHUE, IEMOHCTPALUs MYJbTUMEUHHBIX MaTepPHUAJIOB);

3. IlepeueHb HMHTEPHET-CEPBUCOB U JJIEKTPOHHBIX PECYPCOB  (IIOMCKOBBIE CHCTEMBI
«KOHCYIBTaHT MIIIOCY, BJIEKTPOHHAS 1I0YTA);

4. TIlepeuenp WH(POPMAMOHHBIX crpaBouyHblXx cucteM (MupopmanumonHas cucrema
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aBToMatu3anuu ydyebHoro mporecca «UComplex», ABTOMaTH3UPOBAaHHBIE OHOIMOTEYHO-
nHpopmarnmonnsie cucteMbl — «IPRbooksy, «Koncynbrant cryaearay, OO0 «MBUCY).

11. MartepuajJbHO-TEXHHYECKas 0a3a, HeoOXoaAuMas I OCYIIEeCTBJICHUSA
00pa30BaTeIbHOIO NMpoLecca Mo AUCHUIINHE.

B coorBerctBun c Ilpukazom MunucrepctBa oOpa3oBaHus U Hayku Poccuiickoit
@enepanu ot 4 okTs0pst 2010 roma Ne 986 «OO6 yTBepkaeHUN (elepanbHbIX TpeOOBaHUN K
00pa30BaTeIbHBIM YUPEXKIECHUSM B YaCTU MUHHMAaJIbHOM OCHAILIEHHOCTH y4eOHOro Ipolecca u
000pyI0BaHUS yueOHBIX MOMEIIeHU» YeueHCKH rocy1apcTBeHHBIH YHUBEPCUTET UMEHH A.A.
KanpipoBa pacnonaraer HeoOXoauMoil MaTepualbHO-TEXHUYECKOW 0a3oi, obecreunBarouieit
IIPOBEJIEHUE BCEX BHUJIOB JUCLUIUIMHAPHONW U MEXAMCLUIIMHAPHON MMOATOTOBKH, BKIIIOYAIOLIEH
COBPEMEHHYIO BBIYHMCIUTENbHYI0 TEXHUKY, OOBEIMHEHHYIO B JIOKAJIbHYIO BBIUHCIUTEIHHYIO
CeTb, MMEET BBIXOJ B TJO0albHBIE CETH 3JEKTPOHHOM KoMMyHHKamu. OOpa3oBaTesbHBIN
MIPOLIECC MPOUCXOAUT B YUEOHBIX ayJUTOPHUAX JI NMPOBEACHUS JIEKIMOHHBIX, MPAKTUYECKUX
3aHATHH, J7a00OpaTOpPHBIX MpPakTUKyMOB. [loMelneHuss Juis MPOBEACHUS  JIEKIIMOHHBIX,
MPAKTHUECKUX 3aHATHI COTJacHO TpeOOBAaHUSAM, K MAaTePHATbHO-TEXHUYECKOMY 00€CIeYeHHIO
ydebHoro mporecca 1o HampasineHuto mnoarotoBku 04.04.01 «Heopranmdeckas XuMUS
YKOMIUIEKTOBaHbl CHEIMATM3UPOBAHHON y4eOHOM MeOenplo, TEeXHUYECKHUMH CpelICTBaMH,
CITy’KaIllUMU JUTs TIPEJICTaBIeHUs yueOHOM nH(pOpMaIK CTYACHTaM.

21



MUWUHUCTEPCTBO HAYKHM U BBICIIEI'O OBPA3OBAHUA
POCCHICKOM ®EJEPAIIUN
dDe;[epaanoe rocy1apCTBCHHOC GIO,Z[)KCTHOG 06p8.30BaTCJ'ILHOC
yupeK/IeHHe BhICILIEro 00pa3oBaHUs
«YEUYEHCKUI FOCYI[APCTBEHHBIPI YHUBEPCUTET
NMEHU AXMATA ABAVJIXAMUJIOBHUYA KAJIBIPOBA»

MHCTUTYT MATEMATUKU, ®DU3UKU U UTHOOPMAILIMOHHbBIX TEXHOJIOT U
Kadenpa «ITporpammupoBanue 1 ”HPOKOMMYHHUKAIIMOHHBIC TEXHOJIOTUI

PABOYA ITPOI'PAMMA
YYEBHOU JUCHUIIJINHBI

«KOM]’[I)IOTepHBIe TEXHOJIOTMH B XUMHYECKOH
HayKe U IPOU3BOJACTBE»

HanpapneHne noaroToBKu Xumus

Ko nHanmpasieHust moArOTOBKH 04.04.01

[Tpoduias NOArOTOBKH Heoprannueckas xumus
Kpanudukarus BEITyCKHUKA Maructp

dopma 00yueHus OuHas1, 0YHO-3209HAas
Koxa nucrmminHel b51.0.02

I'po3usbiid, 2022 r.




Baxaxu X-M.M. Pabouas nporpamMma y4eOHON TUCHUIUIMHBI « KOMITBIOTEpHBIE TEXHOJIOTUU
B XMMHYECKON Hayke M mpousBoactBe» / Cocr. Baxaxu X-M.M. - I'posssiii: ®I'BOY BO
«YeueHckuii rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. KanpipoBay, 2022 1.

Pabouas mporpamma paccMoTpeHa u 0100peHa Ha 3acedaHuu Kadeapbl IporpaMMUpPOBAHHS
1 MTHPOKOMMYHUKAIIMOHHBIX TEXHOJOTHM, PEKOMEHJ0BaHa K HMCIIOJIb30BAHUIO B Y4eOHOM IIpoliecce
(mporoxon Ne 8 ot 20 centsiOpst 2022r.), coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO
no HampasiaeHuto noaroroBku 04.04.01 — «Xumwus» (ypoBEeHb MarucTparyphl), YTBEPKICHHOTO
npukazoM MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepauuu ot 13 mrons 2017 r. Ne
655, ¢ yuerom mpoduns «Heopranuueckas Xumus», a Takke padOUYUM Y4YEOHBIM IIJIAHOM IO
JTAHHOMY HAIIPaBJIEHUIO ITOATOTOBKH.

© Baxaxu X-M.M., 2022 r.
©®I'bOY BO «YeueHnckuit rocy1apcTBeHHbINM yHUBEpcUTET UM. A.A. KanbipoBay, 2022 1.
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10.

1.

Conep:xanue

[{enu u 3a1a4n OCBOCHUS JUCLUILIIMHBI

[lepeyenp mIaHUPyEeMbIX Pe3yIbTaTOB 00yUEHHS 10 TUCLUIUIMHE
(MOZYJI0), COOTHECEHHBIX C IJIAHUPYEMbIMU PE3YJIbTaTaAMU OCBOCHHUS
00pa3oBaTeNbHON IPOTrPAMMBI

Mecto aucummiauasl (Monyiis) B ctpykType OITOIT

Copneprxanue JUCUUILUIMHBI (MOAYIISA), CTPYKTYPUPOBAaHHOE 110 TeMaM
(paznmenaM) ¢ yKa3aHMEM OTBEJICHHOTO Ha HUX KOJIMYECTBA
aKaJeMHYECKHUX YacOB U BUIOB yUCOHBIX 3aHITHIA

[lepeueHpb yueOHO-METOANUECKOTO 00ECIIEUEHHUS ISl CAMOCTOSITEIIbHON
paboThl 00ydaromuXcs Mo AUCHUIUTHHE (MOTYIIIO)

@DOH/J| OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUS IPOMEKYTOUHOMN aTTeCTallul
o0yyaromuxcs no AUCUUIUINHE (MOTYJIIO)

[TepeueHb OCHOBHOM U JOMOJHUTENIBHON Y4eOHOH TUTepaTyphl,
HEOOXOIMMOM /17151 OCBOCHUS TUCIUITIIMHBI (MOJTYJIs)

[lepedens pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHON CETH
"UuTepHeT", HeOOXOTUMBIX /I OCBOSHUS JUCUUIUIHHBI (MOIYJIs)
MeTtonuueckue yka3zaHust sl 00y4aronuxcsi 0 OCBOCHUIO TUCIUILINHBI
(Momys)

[lepeueHb MHPOPMALTMOHHBIX TEXHOJIOTHHA, UCTIOIB3YEMBIX MPU
OCYILIECTBIICHMH 00pa30BaTEILHOTO MIpoLiecca MO AUCHUILIUHE (MOIYJIIO),
BKJIIOYAs IEpEeYeHb MPOrpaMMHOI0 o0ecredeHus U HH(POPMaLlMOHHbBIX
CIPABOYHBIX CUCTEM (IIPU HEOOXOUMOCTH)

Ornrcanne MaTepuaabHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYILECTBIICHHS 00pa30BaATEIBHOTO MpoLecca MO AUCHUILIUHE (MOIYJIIO)

cTp.

9]
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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
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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 XUMHUYECKUX COCTMHEHHM, dJICKTPOHHBIC OnOmoTekH (11.8).

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,
MOXXEeT  OOOCHOBaTh  MPHHATHIC  PEIICHHS, JEMOHCTPUPYET  BIIAJCHHE
Pa3HOCTOPOHHUMH HAaBBIKAMH U IPUEMaMHU BBITIOJHEHHSI IPAKTUUYECKUX PaloT.

3HaHKME MPOTPaMMHOTO Marepualia, TPaMOTHOE H3JIOKEHHUE, 03 CYIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABHILHOE MPUMEHEHHE TEOPETUYCCKHX

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. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOH JTUTEpPaTypPhl, HEOOXOAUMOI ISl
OCBOCHMS TUCHMILIUHBI

7.1 OcHoBHas1 IUTEpaTypa:

1. Opnos B.1O., PycakoB A.U., Tuxonos C.B. KomnbrorepHbie TEXHOJIOTHH B
00pa3oBaTenbHON W HAy4YHOU AesTenbHoCTH. — Spociasib: Spl'Y, 2005. - 124 c.

2. Ownokoit JI. C., TutroB B.M. KoMmstoTepHbIe TEXHOJIOTUY B HAyKe B 0O0pazoBanuu. 13-
Bo: ]I ®opym. —2019. — 224 c.

3. KommbroTepHbie TEXHOJIOTHH B HAyKe, 00pa30BaHUU U MPOU3BOICTBE AIEKTPOHHON
TexHukn: YueoHoe nocooue / Kpyunnun B. B., Tanosunxkuii 1O. H., Xomuu C. JI. —
2012. 155 c.

7.2 lonoiHUTEIbHAS JIUTEPaTypa:
1. KowmmbroTepHble TEXHOJIOTHH B HayKe M 00pa3oBaHuu: MeToanueckue yKa3aHus K
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npaktuyeckuM padoram / Konecnukosa C. M. — 2012. 22 c.
2. KomnbroTepHbIe TEXHOJIOTUHU B HayKe U 00pa30BaHUM: MeToueCKue yKa3aHus K
camocrosTenbHoi padore / Konecnukosa C. 1. — 2012. 18 c.
8. [lepeyenns pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""HTepHeT
(nasee - cerpb "UHTEpHET"), HEOOXOAMMBIX /1JI51 OCBOCHHS M CUMILIUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snektponHas 6ubanoreka, cucrema PUHIT
http://pedsovet.org/-uHTEpHET TIEACOBET

DneKTpoHHO-OMbMMoTeyHass cucreMa wu3aarenbcTBa «Jlanb» - Pexum nocrtyma: http:/
e.lanbook.com

AN ol i

8.1 CocTaB nporpaMMHOro odecrne4eHust
Enunas snexTpoHHas obpazoBarenbHas cuctemMa U-complex
AHTHIITarMaT
Omnepannonnas cucreMa Windows
Komnrerorepnast nmporpamma uist xumukoB AcidBaselab
Kommerotepnas nporpamma st xumukoB Chemlab

kL=

9. MeToauyecKkue yKazaHusi JAJs 00y4aroIHXcs 10 0CBOCHUIO TMCHUILINHBI (110
BH/IAaM Y4eOHBIX 3aHATH)

B cootrBerctBun ¢ tpeboBanmsmu PI'OC BO mnpenonaBanune ydeOHOW TUCIIMIUTMHEI
«KoMIploTepHBIE TEXHOJOTMM B XUMHYECKONM HAyKe W IIPOMBOJACTBE» OCHOBBIBAETCS Ha
MHHOBAIIMOHHBIX IICUXO0JIOTO-TIEIarOTMUYECKUX TEXHOJIOTHUSAX, HAlpaBICHHBIX HA IOBBILICHUE
3QPEKTUBHOCTH M KadecTBa (HOPMHUpPOBaHMS NPO(PECCHOHANBHBIX HABBIKOB OO0YYarOIIUXCS.
OcHoBHBIMU (hopMamu OOy4YEeHHs SIBIISIIOTCS: JIGKIMH, JTaOOpaTOpHBIE 3aHATHSA, a TaKKe
caMoCTosITeNIbHas paboTa yyalerocs.

Jlekuus. Jleknuu 4yuTaOT 10 HamOojee BaKHBIM paszzienaM mnporpammbl. OHM HOCAT
poOJIeMHbIN XapakTep U (GOPMUPYIOT Y CTYACHTOB CUCTEMHOE IMpE/CTaBlIeHHe 00 M3ydaeMbIX
paszenax mpenMera, 0o0eCleuYMBalOT YCBOGHHE MMM OCHOBHBIX IPHUHIMIIOB M MOJIOKEHUMN
JAHHOM AMCUMIIIMHBL. KOHCIEKTUpOBAaHWE JIEKIMM BEAETCS B CIELUAIBbHO OTBEIECHHOM I
3TOr0 TETPaju, KaXAbId JUCT KOTOPOH AOKEH MMeTh Mo (4-5 cM) s JOIMOJIHUTENbHBIX
3anuceid. HeoOxoauMo 3anmuchiBaTh TEMY U IUIaH JICKIUH, pEKOMEHIYEMYIO JINTepaTypy K TeMe.
3anucu pa3zienoB JEKIUH JOJDKHBl MMETh 3arojOBKH, IMOJ3ar0JIOBKH, KPAacHble CTPOKH. Jlis
BBIJICJICHUS PA3/JE€JIOB, BBIBOJOB, ONPENEICHUM, OCHOBHBIX M€ MOYKHO MCIOJIb30BaTh LIBETHHIE
KapaHgamu u guomactepsl. Ha3BaHHbBIE B JEKIIMH CCBUIKH Ha TIEPBOMCTOYHUKH HA/I0 MOMETHUTH
Ha MOJIAX, YTOOBI MIPU CaMOCTOATENBbHOM paboTe HalWTH M BNHCATh MX. B KOHCHEKTe JA0CIOBHO
3aMKCHIBAIOTCS OIpENETeHHs] TMOHATHH, Kareropuil W 3akoHOB. OcTanbHOE JODKHO OBIThH
3allUCaHO CBOMMHM cjoBaMu. Kaxkaomy CTyAeHTYy HEoOXOAMMO BbIpabOTaTh M HCIIOJIb30BATh
JONyCTUMBbIE COKpallleHusi HauboJiee pacnpOCTPAHEHHBIX TEPMHHOB M MOHATUN. B KOHCHEkT
ClIeqyeT 3aHOCUTh BCE€, YTO IPENOAaBaTellb MUILIET Ha JOCKE, TAaKKE PEKOMEHAYEMBIE CXEMBI,
TabJIMLBI, TUarpaMmel U T.4. Tekymias padota HaJ U3ydyeHueM HHPOopMauy o aMOyJIaTOPHOMY
BEJICHUIO OOJBHBIX NpEACTaBiIseT cOOOW INIaBHBIA BUJ CaMOCTOSATENBHOW pabOThI CTYJIEHTOB.
Ona BrutoyaetT 00pabOTKy KOHCIIEKTOB JIEKITUH ITyTeM CHCTEMaTH3aIlMHA MaTeprasia, 3aroTHEHUS
IIPOITYIEHHBIX MECT, YTOUHEHHUS CXEM M BBIJCIICHUS TJIaBHBIX MBICIIEH OCHOBHOT'O COACPIKAHMS
Jexuuu. J{ias 3TOro MCHoJib3yIOTCS HMMEIoLUecs yu4eOHO-METOIUUECKHEe MaTephalibl U Apyras
pekoMeHoBaHHasg JuTepaTypa. C 1enplo YIydlleHHs YCBOGHMs Marepuana Tpelyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCJe 3aHATHI, OTMETUTh MaTepHal KOHCIEKTAa JICKUW, KOTOPBIN
BBI3BIBACT 3aTPYJHEHMs U1 IOHUMAaHMs, IOMNBITATbCS HANTH OTBETHI HAa 3aTPyJHUTEIIBHBIC
BOIPOCHI, UCTIOJIb3Ys] PEKOMEHAYEMYIO JINTEPATYPY.
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CamocrosiTeabHasi padora. CamocrosiTenbHas paboTa SBISETCS OJHUM U3 BHJIOB
y4eOHOW NEATEIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOIO MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
U TpoQeCcCHOHANTBHOTO YPOBHS. BHeayauTopHas caMocTosITelnbHass paboTa BBHITONHSIETCS I10
3aJJaHUIO TIperojiaBaTensi, HO 06e3 ero HermocpeAcTBeHHOro yvyactus. llpu npenbsBieHnu BUI0OB
3aJaHuil Ha BHEAyAMTOPHYIO CAMOCTOATEIbHYIO pPabOTy pEKOMEHIYEeTCsl HCIOIb30BaTh
middepeHIMpOBaHHBIA MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBHITIOJIHEHHEM  BHEAYJAMTOPHOW  CAaMOCTOSITETIHHOH  pa®OTBI  IMperojaBaTellb  MPOBOIUT
KOHCYJIBTAIlMIO C ONpeAeJeHHEM IeNd 33JaHusl, €ro COoJep>KaHHs, CPOKOB BBIIIOJHEHHS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIi U mepedyHs juteparypbl. CojepkaHue CaMOCTOSTENBHONW palOOTHI:
YTEHHUE OCHOBHON M PEKOMEHIYEMOU JOMOJHHUTEIBHON JIUTEPaTyphl, PEIICHHE CUTYaIMOHHBIX
3ajjay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHOM AKTHMBHOCTH, TBOPUYECKOTO MBIIUICHUS
CTY/ICHTOB, NPUBHUBAET HABBIKK CAMOCTOSITEIBHOTO MOWCKa WH(POpPMAIHH, a TaKkke GopMupyeT
CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEpPIICHCTBOBAHMIO, CaMOpEaM3allil U TBOPYECKOMH
ananrtanuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyet
CMOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
Pa3NIUYHBIX BUAAX MPO(HECCHOHATLHON U COIMATBHOMN e TEITHHOCTH.

3aver. 3aBepIIalOUIMM 3TallOM HW3YyYEHHs JUCLUIUIMHBI SBJISIETCS NPOMEXKYTOUHAs
aTTecTanus B BUJIEC YCTHOTO 3a4eTa. [Ipy 5TOM CTy/IEHT TOJKEH TIOKa3aTh BCE T€ 3HAHMS, YMEHUS
U HaBBbIKH, KOTOpble OH MpUOOpeN B Ipolecce TeKylled paboThl MO M3YYCHUIO JAUCHUILIUHBI.
JlucuuIianHa CYMTaeTCsi OCBOCHHOM CTYJIEHTOM, €CIM OH B IOJHOM o0beMe cpopMHpoBal
YCTAQHOBJICHHbIE KOMIIETEHLIMM W CHOCOOEH BBINMOJHATH yKa3aHHbIE B JaHHOM Mporpamme
OCHOBHBIC BHIBI MPOGECCHOHATBHON aeaTenbHOCTH. (OCBOEHHWE IUCHUIUIMHBI  JTOJDKHO
MO3BOJIMUTh CTYJCHTY OCYLIECTBIATh KaK AaHAJIUTHUYECKYIO, TaK U HAYYHO-HCCIIEJOBATEIbCKYIO
IESTeNBHOCTD, YTO MPE/IoiaraeT riTy0oKoe 3HaHHE TEOPHUU U MPAKTHKH JAHHOTO Kypca.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOIMH, HCIOJb3YEeMbIX IIPH OCYLECTBJICHUHN
o0pa3oBaTe/IbHOIO Npouecca no JMCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOro odecriedeHusi 1 THGOPMALMOHHBIX CIIPABOYHBIX cCHCTeM (NP

HEO0XO0AUMOCTH)
[Ipu u3yyeHun cTyi€HTaMu AUCUUIUINHBI «KOMIbIOTEpHBIE TEXHOJIOTHMH B XUMUYECKON HayKe U
IIPOU3BOJCTBE» UCIOJIB3YIOTCS CIIEIYIOIINE TEXHOIOIHH:

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

- UHTEPAaKTUBHbIE TEXHOJOTMM (TPOBEJCHHE JIEKUMH JTUAJIOrOB, KOJUIEKTHUBHOE
00CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHIO TOW WM WMHOM y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH(QOPMAIMOHHO-KOMMYHHKATHBHbIE 00pa3oBaTeIbHbIC TEXHOJIOTHU (MOJIEIUPOBAaHUE
M3y4aeMbIX SIBJICHH, Mpe3eHTalusl y4eOHbIX MaTepHalioB (C MAaKeTOM MPUKIAJHBIX MPOrpaMm
Microsoft Office Point)) u aeMeHTbI TEXHOIOTHI TPOEKTHOTO O0YUYCHHUS.

11. MaTepuanbHO-TeXHU4YeCKas 0a3a, HeO0OX0AUMAS VISl OCYLIeCTBJIECHUS

o0pa3oBaTe/IbHOIO NMpouecca Mo AUCHUIINHE

VYuyebHas qucuUIUIMHA oOecredeHa yuyeOHO-MeTOIMYECKON JOKYMEHTAe (KOMIIOHEHT
y4eOHO- METOJIMYECKOro KoMIuiekca o aucuuiuinae). ObecriedeH noctyn K GoHaaM ydeOHBIX
nocoOuii, OUOIMOTEYHBIM (OHIAAM C MEPHOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. Y4yeOHble 3aHATHS [0 NpeaMeTy MPOBOJATCS B CHEHMATU3UPOBAHHON ayaUTOPUU
(uatepakTuBHas nockatlIK+Buneonpoekrop). Takke wuMeeTcs KOMIBIOTEPHBIM Klacc C
MYJIbTUMEAUMHBIM 000py0BaHUEM U AOCTYNIOM K ceTu MHTepHeT.
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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 (11.8).

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. VYpasuenue Illpenunrepa. Buasl pemenuit ypaBHenus Illpenunrepa 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. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOH JTUTEepPaTypPhl, HEOOXOTUMOI IS
OCBOCHMS TUCHMILIUHBI

7.1 OcHoBHas1 IUTEpaTypa:

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

2. Huxonsckuii, A. b. O6mas u Heopranuueckast Xumus B 2 T. Tom 2 : yueOHUK 115
akazemuueckoro 6akanaspuara / A. b. Hukonbckuii, A. B. CyBopoB. — 6-€ u3j., ucnp. u
norn.Mockga : MznatensctBo FOpaiit, 2019. 378 c. (bakamaBp. AkageMHUYecKHil Kypc).
— ISBN  978-5-534-09096-3. Pexum pmoctyma @  urait.ru/book/obschaya-i-
neorganicheskaya- himiya-v-2-t-tom-2-427130

3. Hukonbckuif, A. b. Xumus : y4eOHUK M MPaKTHUKyM U1 aKaJeMHUECKOIo
6akanaBpuata / A. b. Hukonsckuii, A. B. CyBopoB. 2-e uzf., nepepad. u gon. Mocksa:
WznarensctBO Opaiit, 2019. 507 c. (bakanaBp. Axagemuyeckuii kypce). ISBN 978-5-
534-03930-6. Pexxum moctyna : urait.ru/book/himiya-432953

4. CysBopos, A. B. O6mas u Heopranndeckast xumus B 2 T. Tom 1 : yueOHuK
s akajemuueckoro OakanaBpuara / A. B. Cysopos, A. b. Hukonsckuil. 6-¢ u3n.,
ucnp. u gon. MockBa: HspatensctBo FOpaiit, 2019. 343 c. (BakanaBp. AkajieMHYECKHUi

kypc). — ISBN 978- 5-534-09094-9. Pexum moctyma :  urait.ru/book/obschaya-i-
neorganicheskaya-himiya-v-2- t-tom-1-427129
5. 3aitnes, O. C. Xumus : y4eOHUK A1 akageMudeckoro Oakanaspuata / O.

C. 3aiiueB. Mocksa : M3narensctBo FOpaiit, 2019. 470 c. (bakanaBp. AkageMuuyeckui
Kkypc). — ISBN 978-5-9916-8073-8. Pexum noctyma : urait.ru/book/himiya-432905

7.2 JlonotHUTEJIbHAS y4eOHas JUTEepaTypa

1. I'muaka, H. JI. 3amaum w ympaxkHeHHs Mo oOmed xXumud :@ y4deOHO-
npakTrueckoe nmocobue / H. JI. ['munka ; mox penakuueii B. A. ITonkosa, A. B. baGkoBa.
14-e u3n. Mocksa : U3gatensctBo FOpaiit, 2019. 236 ¢. (bakamaBp. AxageMuyeckuii
kypc). ISBN 978- 5-9916-8914-4.  Pexxum poctyma : urait.ru/book/zadachi-i-
uprazhneniya-po-obschey- himii-431810

2. Pocun, U. B. O0mas u nHeopranudeckass xumus B 3 1. T. 1. OOmmast xumus :
y4eOHHK IS akajeMudeckoro OakanmaBpuata / M. B. Pocun, JI. JI. Tomuna. Mocksa :
WznarensctBo KOpaiit, 2019. 426 c. (bakanaBp. Axanemuueckuit 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. Ob6mas u Heopranuveckast xumus B 3 T. T. 2. Xumus s-, d- u f-
AJIEMEHTOB : YU4eOHHK TS akageMudeckoro OakanaBpuara / M. B. Pocun, JI. JI. TomuHa.
Mocksa : U3narensctBo FOpaiit, 2019. 492 c. (bakanaBp. Axkagemudeckuit 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
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4. 11.Pocun, U. B. O6mas u Heopranmueckas xumust B 3 1. T. 3. Xumus p-
AJIEMEHTOB : y4eOHUK 151 akajgemudeckoro OakanaBpuata / M. B. Pocun, JI. JI. Tomuna.
Mocksa : U3narensctBo FOpaiit, 2019. 436 c. (bakanaBp. Axkagemuueckuii kypce). ISBN
978-5-534-02294-0. Pexxum noctyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-
t-3-himiya-p- elementov-432986

5. BBICOKOMOJIEKYJISIpDHbIE ~ COEAMHEHUs:  y4eOHMK M TNPAKTUKYyM  JJIs
akamemuueckoro OakanmaBpuara / M. C. ApxakoB [u ap.] ; moa pemakiueit A. b. 3e3una.
Mockaa : U3natensctBo FOpaiit, 2019. 340 c. (bakanaBp. Akagemuyeckuit kype). ISBN
978- 5-534-01322-1. Pexum nmoctyma : urait.ru/book/vysokomolekulyarnye-soedineniya-
432874

6. Cxuisap, C. U. Obuas, Heopranudeckasi 1 OMOHEeOpraHuyecKas XuMus : yueOHoe
nocobue s akagemuyeckoro OakanmaBpuata / C. WU. Cxmsap, B. I'. [prok, B. O.
[ynbrun. 3-e usn., nepepad. u gon. Mocksa : U3parensctBo FOpaiit, 2019. 263 c.
(bakanaBp. Axanemuueckuit kypc). ISBN  978-5-534-08661-4. Pexum nocrymna:
urait.ru/book/obschaya-neorganicheskaya-i-bioneorganicheskaya-himiya-426003

7. bexman, W. H. Heopranuueckas xumus. PagnoakTuBHbIE 3JI€MEHTHI | y4eOHUK
g OakanaBpuata u maructparypel / M. H. bekman. 2-e u3n., ucnp. u gomn. Mocksa :
WznarensctBo FOpaiit, 2019. 399 c. (Yuuepcurets! Poccun). ISBN 978-5-534- 00978-1.
Pexxum moctyma: urait.ru/book/neorganicheskaya-himiya-radioaktivnye- elementy-437298

7.3 llepuoauyeckne u3IaHus
1. «KypHais o0mieit 1 HeOpraHMIECKON XUMU)
2. «OKypHasl CTpyKTYpHOW XUMHI

8. Ilepeuenns pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"
(nasee - ceTb "UHTepHeT'), HEOOXOAUMBIX /IJIsl OCBOCHUS U CIIUTIIUHbBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunag snekrponnas o6ubanoreka, cuctema PUHIT
http://pedsovet.org/-uHTEpHET TIEICOBET

ANl e

e.lanbook.com

8.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enunas snexktpoHHas oOpa3oBatenbHas cuctema U-complex
AHTHIUIarHaT
Omneparmonnas cuctema Windows
Komnerorepnast nporpamma uist xumukoB AcidBaselab
Komnerorepnas nporpamma jist xumukoB Chemlab

Al ol

9. Meroauyeckue yKa3aHus sl 00y4al0IIUXCHA 110 OCBOCHUIO JUCUMILIHHBI (110
BH/IaM Y4eOHBIX 3aHATHI)

DNIeKTpOHHO-OMONMMOTEeYHasl cUcTeMa u3JaTenbcTBa «JlaHb» - Pexxum moctyma: http://

B cootBerctBum ¢ TpeboBaHusmu DPI'OC BO mpenonaBanuwe ydeOHOW AUCITUTUTHHBI

«Teopernveckrie OCHOBBI HEOPraHMYECKOW XWUMHUW» OCHOBBIBACTCS HAa HWHHOBAIMOHHBIX
MICHXOJIOTO-TIEIaTOTMIECKUX TEXHOJIOTHSIX, HAIPABJICHHBIX Ha TOBBIMICHHE 3()(HEKTUBHOCTH U
KauecTBa (POPMUPOBAHUS MPO(EeCCHOHATLHBIX HABBIKOB oOydaromuxcs. OCHOBHbIME (popMamu
OOy4YeHHsI SIBIISIFOTCS: JICKIMH, J1a0OpaTOpHBIC 3aHATHS, a TaKKe CaMOCTOsTeNbHas padoTa
y4armierocs.

Jexknusa. Jleknuy 4MTaOT 10 HauoOoJiee BaKHBIM pasaciiaM IporpamMmel. Onu HOCAT
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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/

poOJIeMHBIN XapakTep U (OPMHUPYIOT Y CTYAEHTOB CUCTEMHOE IPEJICTaBICHHE 00 M3ydaeMbIX
pasnenax mpenMera, 0o0eclevyMBalOT YCBOCHHE HMHM OCHOBHBIX TPHUHIMIIOB M MOJIOKEHUMN
JAaHHOM AMCUMIIMHBL. KOHCIEKTUpOBaHUE JIEKIUI BEAETCA B CIELUAIbHO OTBEACHHOM MIis
ATOTO TETPAJU, KAXKIBIA JUCT KOTOPOU JIOJDKEH MMETh oSl (4-5 cM) ISl AOTIOTHHUTEIbHBIX
3anuceil. HeoOXxoauMo 3amuchiBaTh TEMY U IUIaH JICKIUH, pEKOMEHIYEMYIO JINTepaTypy K TeMe.
3anucu pa3zienoB JEKIUH JOJKHBl MMETh 3arojOBKH, IMOJ3arojIOBKH, KpAacHble CTPOKH. Jlis
BBIJIEJICHUS Pa3/I€NIOB, BHIBOAOB, ONPENEICHUM, OCHOBHBIX MJIEH MOXHO MCIOJIb30BaTh LIBETHBIE
Kapanaamu u ¢iomMactepbl. Ha3zBaHHbIE B JIEKIIMH CCHUIKA Ha NMEPBOUCTOYHUKU HA/I0 MTOMETHUTH
Ha MOJIAX, YTOOBI MIPU CaMOCTOATENBbHOM paboTe HalTH M BNHCaTh MX. B KOHCIEKTEe JOCIOBHO
3aMKCHIBAIOTCS OIpeNeeHHs] TMOHATHH, Kareropuil u 3akoHOB. OcTambHOE JOKHO OBIThH
3allUCaHO CBOMMH cjoBaMHU. Kaxkaomy CTyAeHTYy HE0OXOAMMO BbIpa0OTaTh M HCIOJIb30BATh
JOMyCTUMBIE COKpAIlleHUs] HanboJjiee paclpoCTpaHEHHbIX TEPMUHOB U MOHATHI. B KoHcmekT
ClIeqyeT 3aHOCHTh BCE€, YTO IPENoAaBaTellb NMUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMBIE CXEMBI,
TabJIMLBI, TUarpaMmel U T.4. Tekymias pabota HajJ U3yuyeHueM HHPopMaui o aMOyJIaTOPHOMY
BEJICHUIO OOJBHBIX NPEACTaBiIsieT COOOW TNaBHBIA BUJ CAMOCTOSATENIBHOW pabOThI CTYJIEHTOB.
Omna BKJITIOYaeT 00pabOTKy KOHCIIEKTOB JIEKIIMIA ITyTeM CHCTEMaTU3alluu MaTepuaa, 3aloIHeHUS
IIPOIYIEHHBIX MECT, YTOUHEHHUS CXEM M BBIJCIICHUS TJIaBHBIX MBICIEH OCHOBHOTO COACPKAHMS
nekuuu. J{is 3TOro MCHoJb3yIOTCS HMMEIoLuecs yueOHO-MEeTOUYECKHe MaTephalibl U Apyras
pekoMeHoBaHHas JsuTepaTypa. C 1enplo YIydlleHHs YCBOGHMs Marepuana Tpelyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCie 3aHATHI, OTMETUTh MaTepHal KOHCIIEKTA JICKIU, KOTOPBIN
BBI3BIBACT 3aTPYJHEHMs U1 TOHUMAaHMs, IOMBITATbCS HAWTH OTBETHI HAa 3aTPyIHUTEIIBHBIC
BOIPOCHI, UCTIOJIb3Ys PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTeabHasi padora. CamocrosiTenbHas paboTa SBISETCS OJHUM U3 BHJIOB
y4eOHOW NEATEIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOI'O MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
u mpodeccuoHanbHOrO YpoBHs. BHeayauTtopHast camocrosiTenbHasi pa®oTa BBINNOJHSETCS IO
3aJJaHUIO TIperojiaBaTensi, HO 06e3 ero HermocpeAcTBeHHOro yvyactus. Ilpu npeabsiBieHuu BUA0OB
3aJaHUil Ha BHEAayJAUTOPHYI0 CaMOCTOSITEIbHYIO paboTy pPEKOMEHIYeTCs HCIOIb30BaTh
middepeHIpOBaHHBIA MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBITIOJTHEHHEM  BHEAyAMTOPHON  CaMOCTOATENbHOW paboThl  NIpernojaaBaTeiab  MPOBOJIUT
KOHCYJIbTAllUI0 C ONpEACICHUEM LENM 3a/JaHus, €ro COJAEP)KAHHSA, CPOKOB BBIIIOJIHEHUS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIi U mepedyHs nuteparypbl. ColepKaHue CaMOCTOSTENbHONW palOOTHI:
YTEHHE OCHOBHOW M PEKOMEHIYEMOH JOMOJIHUTEIbHOU JINTEPATYpPhl, PEIICHUE CUTYalMOHHBIX
3aj]ay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHON AKTHMBHOCTH, TBOPYECKOTO MBIIUICHUS
CTYJCHTOB, NIPUBUBAET HABBIKM CaMOCTOSITEJILHOTO MOMCKa MH(pOpMaluy, a Takxke GopMupyer
CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEpIICHCTBOBAHMIO, CaMOpEaM3allil U TBOPYECKOMH
ananrtanuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyeT
CMOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAX MPO(eCcCHOHATBLHON U COLIMAIbHON JesITENbHOCTH.

JlaGopaTopHble 3aHsaTusl. JlaGopaTopHble 3aHATHS — 3TO OJHA M3 PAa3HOBUIHOCTEH
MPAKTUUECKOT0 3aHATHS, ABJstomascs 3¢ dekTuBHON (HOpMOI yueOHBIX 3aHATHI B OpraHU3aluu
BbIciiero obpasoBanus. [lopsnok mpoBeaeHust nabopatopHoro 3aHsTus: 1. BBoaHas uyacTb: —
BXOJIHOM KOHTPOJIb MOATOTOBKH CTYJEHTa; — BBOAHBIA MHCTPYKTaX (3HAKOMCTBO CTYJEHTOB C
COJZIepKaHUEM TpEACTOoAlIeH paboThl, aHAIW3 MHCTPYKIMOHHBIX KapT, TEXHOJIOTHYECKOM
JOKYMEHTAINH, TI0Ka3 CIIOCOOOB BBIMOJIHEHHSI OTJENIbHBIX ONepalyii, HAIOMUHAHUE OTIEIbHbIX
MOJIOKEHUH 10 TEXHUKE Oe30MacHOCTH, MPEayNpekKACHUE O BO3MOXHBIX OIIMOKax). 2.
OcHOBHasl 4acTb: — MPOBEJIEHUE CTYJEHTOM JabopaTOpHOl paboOThl; — TEKYIIUH MHCTPYKTAX,
MOBTOPHBIA  TOKa3 WM pa3bsCHEHUs (B cioyyae HEOOXOIMMOCTH IIperojaBaTeseM
UCIIOJTHUTENbCKUX  JIEHCTBUM,  SBISAIOUMXCA  NPEAMETOM  HMHCTPYKTHpOBaHus). 3.
3aKIoYnTeNbHAs 4acTh: — O(OPMIIEHHE OTYETa O BBINOJIHEHUH 3a/laHMs; — 3aKIIOYUTEIbHBIN
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MHCTPYKTaX (IIOJIBEJICHUE UTOTOB BHITIOJIHEHUS YUeOHBIX 3a/1a4, pa30op JOMyIIEHHBIX OINOO0K 1
BBISIBJICHHE HMX IPHYMH, COOOIICHHE pe3yNbTaToB pabOThl KaXJIOro CTYJEHTA, OObBSIBICHUE O
TOM, 4YTO HEOOXOAMMO TMOBTOPUTH K CleAylomeMy 3aHsATHIO). DopMmbl OpraHu3aluu
71a00PaTOPHOTO 3aHATHS 3aBUCIT OT YMCJAa CTYJIEHTOB, COJEp’KaHUS U 00beMa MPOrPaMMHOTO
MaTepHala, yucia jJabopaTopHbIX paldoT, a Takke OT BMECTUMOCTH Y4YeOHBIX MOMEIIEHUH M
Hanu4yusi 000py0BaHUSI.

3ayer. 3aBeplIAOIIMM JTAlOM HM3Y4YEHUS JIUCHUIUIMHBL SBISETCA NPOMEKYTOUYHAs
aTTecTalys B BUJAE YCTHOro 3a4era.llpy 5TOM CTyIeHT NOJKEH MOKa3aTh BCE TC 3HAHMS, YMECHUS
U HaBBIKHM, KOTOpBIE OH MPHOOpeN B Mpoliecce TeKylled padoThl M0 M3YUYEHHUIO JUCLUUIUIMHBIL.
JIMCLUIIMHA CUMTAETCS OCBOCHHOM CTYAEHTOM, €ClIM OH B IOJIHOM 00beMe chOopMHpOBAI
YCTaHOBJICHHbIE KOMIIETEHIIMM W CIIOCOOEH BBIMOJHATH YKa3aHHbIE B JIaHHOM Mporpamme
OCHOBHbBIE BHJbI IpO(pecCHOHANBHON aedaTenbHOCTH. (OCBOEHHE JUCHUIUIMHBI  JJOJDKHO
MTO3BOJIUTh CTYACHTY OCYIIECTBIIATh KAK AHAJUTUYECKYIO, TaK M HAy4YHO-HCCIEAO0BATEIBCKYIO
JeSTeNbHOCTD, YTO MpEeroiaraeT riy0oKkoe 3HaHUE TEOPUU U MIPAKTUKH JaHHOTO Kypca.

1 0. ITepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX IIPH OCYLECTBICHHH
o0pa3oBaTe/IbHOIO Mpolecca Mo AUCHUILIMHE (MOAYJII0), BKJIIOYasi lepevyeHb
NPOrpaMMHOro odecrie4eHusi 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (NPH

He00X0IMMOCTH)
IIpu u3yueHun cTyIeHTaMu AUCLHUIUIMHBI « TeopeTnuecKkrue OCHOBBI HEOPTaHUYECKON XUMUM
HCIOJIB3YIOTCS CJIEIYIOIINE TEXHOIOTUHU:

- TEXHOJOTMH MpoOJIeMHOro oOydeHus (MpoOieMHbIe JEKIMH, NMPOBOAUMBIE B (opme
JUanora, pemeHue yaeOHo-nmpodhecCHOHATBHBIX 33/1a4 Ha JICKITUSX ),

- MHTEpaKTUBHBIE TEXHOJOTHUHM (IIPOBEACHUE JIEKUUH JMAJOroB, KOJUIEKTHBHOE
00CYXJIEeHHE Ppa3IUYHbIX IMOAXOJ0B K PEIICHUI0 TOM WM WHOW ydeOHO-NpodeccHoHaIbHOM
3a/1aumn);

- “HGOPMAIMOHHO-KOMMYHHKATHBHbBIE 00pa3oBaTeNlbHbIE TEXHOJIIOTUU (MOAETUPOBAHUE
U3y4YaeMbIX SIBJICHUI, Mpe3eHTalusi y4eOHbIX MaTepUaoB (C MaKeTOM IMPHKIAIHBIX MPOrpaMMm
Microsoft Office Point)) u 31eMeHTBI TEXHOJIOTHI MPOEKTHOTO 00YyUEHHS.

11. MaTepuajibHO-TeXHUYecKasi 0a3a, HeoOXoAMMAast /151 OCYLIECTBICHHUS

o0pa30BaTe/IbHOIO NMpouecca no AUCHUIINHE

VYyeOHast qucuMIinHa o0ecreueHa yueOHO-METOJUUECKON JOKYMEHTaIe (KOMIIOHEHT
yueOHO- METOAMYECKOr0 KOMIUIeKca Mo auctuminie). ObecneueH n1octyn K GoHmaM yyeOHBIX
nocobuif, OubnMMoTeuHbIM (OHAAM C NEPUOAUYECKUMHU H3JIaHUSMU IO COOTBETCTBYIOIIMM
TeMaM. Y4ueOHbIe 3aHATHS 10 MpeaMeTy NpPOBOIITCA B CIELUAIN3UPOBAHHON ayJIUTOPUU
(unrepaktuBHas nocka+lIK+Buneonpoexkrop). B mpouecce uTeHHs JNEKIM, HCIONB3YIOTCS
HarJsiIHble TOCOOUS, KOMIUIEKT CJIaii/I0B, BUJICO-JIEKIINH.
Nmeerca n ucnonsizyercs Y MK no qucnumnae «TeopeTnueckue 0CHOBBI HEOPraHUYECKON
XMMHUU» Ha 3JEKTPOHHOM U OyMa>KHOM HOCHUTEJIE.
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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'po3nsbiid, 2022 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, 2022 r.

PabGouast mporpamma y4eOHOW AWCIUIUIMHBI PAacCMOTpPeHa W OJ00peHa Ha 3aceIaHHH
Kadeapel «XUMUS», PEKOMEHJIOBaHA K HCIOJIb30BAHUIO B yueOHOM mporecce (mporokona Nel ot
03.09. 2022 r.), coctaBieHa B coorBercTBUU ¢ TpedoBaHusMu 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.

©baiicanrypoBa A.A., 2022 T.
O©®I'bOY BO «YeueHckuii rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. Kanbsiposay, 2022 r.
Conep:xkanue



CcTp.
Lenw u 3a1a4n OCBOCHHS JUCIIUTUTNHBI 4
[lepedeHp IaHUPYEMBIX PE3YJIbTATOB O0YUEHHS 10 JUCIUTUINHE
(MOJyJTI0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS
o0pa3oBaTeNbHON MPOTrPAMMBI 4

N —

3. Mecto aucuumiauHsl (Moxyns) B ctpykrype OITOIT 6
4. CojaepkaHue IUCLHUIUIMHBI (MOAYJIS), CTPYKTYPUPOBAHHOE 110 TEMAM

(pa3nenamM) ¢ yKa3aHHEM OTBEJICHHOTO Ha HUX KOJUYECTBA

aKaJeMHYeCKHUX YacOB U BUIOB yUCOHBIX 3aHATHIMA 6
5. IlepeueHb yueOHO-METOAMUYECKOTO OOECIICUEHHUS ISl CAMOCTOSITEIbHOMN

paboThl 00YYAOIIUXCS IO AUCIUTUIHHE (MOIYIIIO) 10
6. @DOHJ OLIEHOYHBIX CPEJICTB AJIs IPOBEACHUS MPOMEKYTOUYHON aTTeCTalluu

o0ydaromuxcs Mo AUCHUTUTHHE (MOJIYIIIO) 11
7. IlepeueHb OCHOBHOM U JAOIMOJHUTEIBHON YUEOHOM JINTEPATYPHI,

HEO0OXOTUMOM JIsI OCBOCHUS TUCITUTLTAHBI (MOJTYJIS) 13
8. Ilepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH

"NHTepHeT", HeOOXOIUMBIX AJISI OCBOCHUS JUCIUILTUHBI (MOTYIs) 13
9. Metoaudeckue yka3aHus JUisi 00yUJarOIIUXCs 0 OCBOCHHIO JUCIIUTUTHHBI

(Momyms) 14
10. Tlepeuens nHDOPMAITMOHHBIX TEXHOJIOTUMN, UCTIOJIB3yEMBIX TIPH

OCYIIECTBICHHH 00pa30BaTEILHOTO Mpoliecca MO0 AUCHUILTHHE (MOYJIIO),

BKJIIOYasi IEpeYeHb MPOrpaMMHOI0O obecredeHns U HH(GOPMalMOHHbIX

CIPABOYHBIX CUCTEM (TIPU HEOOXOJUMOCTH) 15
11. Omnwucanue MaTepUaTbHO-TEXHUUECKOU 0a3bl, HEOOXOIUMOM IS

OCYIIECTBIIECHHs 00pa30BaTEIBLHOTO Mpolecca MO AUCHUILTUHE (MOTYJIIO) 15

1. He.]'ll/l H 3aJJa4Y1 OCBOCHUS JUCIUIIJIMHBI



esn ocBOeHMSI TUCITATIJIMHBI
- MOJTYYCHHUE 3HAHUN TI0 TEOPETUICCKIM OCHOBAM XHMHUH TBEPJIOTO TEJa, MO SKCIIEPUMEHTATLHBIM
METOJIaM U3Y4EHHUS TBEPJAOTO COCTOSHHUS;
- OBJIQJICHUC HaBBIKAMH PEIICHUS MMPAKTUYCCKHUX 337a9 B JaHHOW 00JIaCTH HAYKH; TTOJATOTOBUTH
MarucTpoB K TOHUMAaHUIO MIPEBPAIIEHUI 1 B3aUMOJICHCTBUH, MPOUCXOISAIINX BHYTPU TBEPIOTO
TEeJIa U MEXK]Ty TBEPJBIMH TEIIAMH TTPH Pa3IMYHBIX BHEITHUX BO3JCHCTBHSX (TeMIiepaTypa,
o0myueHue, TaBJICHHUE U T.1I.).

3aga4yu ocBOEHMS IMCUHUIIIUHBI:
- JaTh TPEACTaBJIECHUS O creuu(uKe XUMHUHM TBEPAOrO Tesla, OCHOBHBIX MPUHLMIAX U
MeTOZax Mcciael0BaHus TBEpA0(a3HBIX MPOLECCOB U (PU3NKO-XUMHUYECKUX CBOWCTB pealIbHBIX
KpPHUCTaJJIOB;
- 03HAKOMHUTb C COBPEMEHHBIM COCTOSIHEM HEOPraHMYECKOI0 MaTEpHUaIOBEIECHUS,
Kiaccudukanuei TBepAo(da3HbIX MaTepuanoB, MpodiieMaMu MOyUYeHHUs BELUIECTB U
MaTepHalioB ¢ HEOOXOUMBIM KOMILJIEKCOM CBOMCTB;
- COCPCAOTOYHNTE BHUMAHHWEC MAruCTpoB Ha 0COOEHHOCTAX MOBEACHUA CJIOKHBIX T'€TCPOTCHHBIX
cucTeM, HEOOXOAMMOCTH TpOBeNeHUs (PyHAaMEHTAJIbHBIX HCCIEIOBAHUNH MHOTOCTAAMUHBIX
TBepA0(a3HBIX NMPOIIECCOB.

2. IlepeyeHbp IUIAHUpPYEMbIX Ppe3yJbTATOB O00y4YeHMsl MO0 JMCUMILVIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHON MPOrPaMMbl

[Ipouiecc u3yuyeHHs] TUCHMILIMHBI HampaBieH Ha (OPMHUpPOBAHHE AJIEMEHTOB CIEIYHOIIMX
komneTeHIMi B coorsercTBur ¢ ®I'OC no jaHHOMY HanpaBIEHUIO OATOTOBKH:

. Kareropus
I'pynna komnereHumi pust Koa naumenoBanme
KOMIIeTeHIIUit
Oo6menpodeccnoHanbHbIC OIIK-1: Crniocoben BBITIOJIHSTH
KOMIUIEKCHBIE ~ DKCHEPUMEHTAJIbHbIE U
ACYETHO-TEOPETUYECKHE HCCIICIOBAHUS B
Oo6menpodeccu P reop
M30paHHOI 00MacTH XMUMHHM WM CMEXKHBIX
OHAJIbHBIC
HAyK C MCIOJb30BAaHUEM COBPEMEHHBIX
HABBIKU
npuOOpOB, MPOrpaMMHOIO oOecredyeHus u
0a3 JAHHBIX pohecCHOHATBLHOTO
HA3HAYCHMSL.
MK(0)-1: CrocoOeH  HUCIOJIb30BaTh
3anauu (dbyHIaMeHTallbHbIE 3HAHUA CTPYKTYphl U
[Tpodeccuonanbubie XAMHUYECKOH CBOWCTB HEOPraHMYECKHUX BEIIECTB U
HAMPaBJICHHOCTH | MAaTEPHAJIOB B pereHnn 3a/1a4
XUMHUYECKON HAIIPABICHHOCTH.

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI 00YYaOUIHICs TOJIKEH:



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 (11.8).

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. IlepeyeHb OCHOBHOIM M ONOJHUTEIbLHON YUeOHOI JTUTepaTyphbl, HE00XO0AUMOIi 115
OCBOCHHS TUCHUIINHBI

7.1 OcHOoBHas JquTEpaTypa:

1.  Apramonosa O.B. Xumus TBepmoro tena [DneKTpOHHBIN pecypc]: yueOHoe
nocobue/ ApramoHoBa O.B.— DieKTpoH. TEKCTOBbIE JaHHbIe.— BopoHex:
Boponexckuil rocyjapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEpcHUTET, DBC
ACB, 2015.— 168 c.— Pexxum noctymna: http://www.iprbookshop.ru/55066.html.—
OBC «IPRbooks»

2. AmngapeeB JI.A. ®usuka u Xxumus TBepAOro Tena. Toyeunblie 1eeKThl B HOHHBIX
KpucTalliax [DaIeKTpoHHbIN pecypc]: MeTonndeckue ykasanus/ Aunpees JI.A., HoBukos
A.B., HoBukoBa E.A.— DnektpoH. TekcToBble faHHble.— M.: U3natensckuii Jom
MUCuC, 2003.— 82 c.— Pexum nocryna: http://www.iprbookshop.ru/56747.html.—
3BC «IPRbooks»

7.2 lonoiHUTEIbLHAS JIUTEpPaTypa:

1. Kosanes U.H. ®usnueckne METObl B XUMHUH TBEPAOIO TeNa [ DIEKTPOHHBIN
pecypc]: yauedno-metonuueckoe nmocoodue/ Kosanes 1.H., benas E.A., Buktopos B.B.
— DIEeKTPOH. TeKCTOBbIE AaHHble.— YensOounck: KOxHo-Ypanbckuit
roCy/1apCTBEHHBIN T'yMaHUTApHO- Nefarornyeckuii yuusepcuret, 2017.— 148 c.—
Pexxum noctyna: http://www.iprbookshop.ru/83884.html.— 3bC «IPRbooks»

2. Kamenko A.Il. ®usuka tBepaoro tena. Ousuka sapa. SnepHsle peakuuu
[DNEeKTPOHHBIN pecypc]: METOAMYECKNE YKa3aHUS K IPAKTUUYECKUM 3aHATHIM U
JIOMAalTHUM 33/IaHUSM I10 TUCUUIUIMHAM: «B3anmozeiicTBie u3inydeHus ¢ BEECTBOMY,
«Teopernueckas puznkay,

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

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

3. Koznos B.B. MeTo/1bl Ka4eCTBEHHOTO aHAIN3a B IMHAMUKE TBEPJIOTO Teja
[DnexTponnsiit pecypc]/ Koznor B.B.— DiekTpoH. TekcToBbIe JaHHBIE.— MOCKBa-
WNxesck: Perynspnas u xaotuueckas nuHamuka, 2000.— 248 c.— Pexum noctyna

8. [lepeyeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT" (1aJ1€€ -
ceTh ""UHTepHeT'"), HEOOXOAMMBIX /IJISl OCBOEHUS TUCHHUILIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

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

OnexkTpoHHO-0MONMMOTeYHast cucrteMa wu3garensctBa «Jlamb» - Pexum pocryma: http://
e.lanbook.com

S e

8.1 CocraB nporpaMMHOro odecrne4eHust

1. Enunas anexktpoHHas oOpa3oBaTenbHas cuctema U-complex
AHTHIUTaruaT
Onepanunonnas cuctema Windows
KommprorepHas nporpamma ajist xumukoB AcidBaselab
Komnrerorepnas nporpamma uist xumukoB Chemlab

i
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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/

9. MeroauyecKkue yKazaHus 1Jisl 00y4al0UIMXCH 110 OCBOCHUIO JUCUMILIUHBI (110 BUAAM
Y4eOHbIX 3aHATHI)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO mnpenonaBanue y4eOHON UCHUIUIMHBI
«XUMHA TBEPAOrO TEJa» OCHOBBIBAETCSI HA HHHOBALMOHHBIX IICHXOJIOTO-NEJAarOrHueCKuX
TEXHOJIOTHSX, HaNpaBleHHBIX Ha MOBBIIEHHE 3(PPEKTUBHOCTH U KadecTBa (OpMHpPOBAHUS
npodeCCHOHATIBHBIX HAaBBIKOB oOydarommxcsi. OCHOBHBIMU (opMamMu OOYYEHHUS SBISIOTCS:
JIEKIMH, JTaODOpaTOpHbIE 3aHATHUS, a TAK)KE CaMOCTOsITeNIbHAs paboTa ydalierocs.

Jlekuus. Jlexkinuu uutaoT nmo Hambosiee BaKHBIM paszjenaM mporpammbl. OHH HOCST
poOJIeMHBIN XapakTep U (OPMUPYIOT Y CTYACHTOB CHCTEMHOE Ipe/ICTaBiIeHHEe 00 H3y4yaeMbIX
paszzienax mpeamera, 0o0eCleYMBalOT YCBOCHUE UMM OCHOBHBIX MPHUHIUIIOB U TOJIOKEHUH JTaHHON
JuciuIinHbel. KoHcniekTupoBaHue JIeKIUil BeeTCs B ClIenaibHO OTBEACHHOMN ISl TOrO TeTPaiu,
KaX/IbIi JTUCT KOTOPOH TOJDKEH UMETh mouis (4-5 cM) AJst JONOJHUTENbHBIX 3anuceil. Heo0xoanmo
3aMyChIBaTh TEMY M IUIAH JIEKIIMHA, pEKOMEHAYEMYIO JUTEepaTypy K TeMe. 3amicH pa3/iesioB JEKIUN
JIOJIKHBI UMETh 3aroJIOBKH, MOJ3aroj0BKH, KpacHble CTPOKU. J[J1s BBIENEHUS Pa3AeiioB, BHIBOJIOB,
onpezeNieHu, OCHOBHBIX HJEH MOXKHO HCIONb30BaTh LBETHBIE KapaHAAd M (romacTepsl.
Ha3BanHble B JIGKIIMM CCBUIKM Ha MEPBOMCTOYHMKM HAJA0 TOMETHTh Ha TNOJSIX, YTOOBI IpH
CaMOCTOSITENIbHOM paboTe HaWTH W BIOHUCAaTh HX. B  KOHCHEKTE JOCIOBHO 3alMChIBAIOTCS
OTIpeJIeNIeHUs] TOHATHM, KaTeropuit M 3akoHOB. OcTajbHOE JOJKHO OBITH 3alHCaHO CBOUMH
cinoBamu. KaxaoMy cTyneHTy He0OX0IMMO BRIpaObOTaTh 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
MpeJICTaBIsieT CcOOOM TJaBHBIM BHJ CaMOCTOSITENbHOM paboThl cTyneHToB. OHa BKIIIOYAET
00pabOTKy KOHCIEKTOB JIEKLIMH MyTeM CHCTEMaTH3allid MaTepuaia, 3aloJHEHUs MPOIyIIEHHBIX
MECT, YTOUYHEHHS CXEM U BbIAENICHUS TJIaBHBIX MBICIIEH OCHOBHOTO cOfepaHus JieKiuu. [1jis aToro
UCTIONIB3YIOTCS HMMEIOIIMECS y4eOHO-METOJUUECKUe MaTepualbl M Jpyras peKOMEHJOBaHHas
mutepaTtypa. C 1enplo yiIydllleHUs] YCBOEHUSI MaTepuasa TpeOyeTcs MPOCMOTPETh KOHCIEKT cpasy
1ocjie 3aHATHH, OTMETHTh MaTepual KOHCIEKTa JIEKIUil, KOTOPBIH BBI3BIBAET 3aTPyJHEHUS IS
MOHMMAHHUS, TIONBITaThCS HAWTH OTBETHl HA 3aTPyJHUTENbHBIE BOINPOCHI, HUCHOJIb3YS
PEKOMEHIYEMYIO JIUTEPATYPY.

CamocrosiTtesibHasi padora. CaMocTosITeNIbHAsT paboTa SIBISETCS OJHUM U3 BHIIOB YUEOHOU
JeSITeBbHOCTH 00yYaroIUXCs, CIOCOOCTBYET Pa3BUTHIO CaMOCTOSATENBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BAaHHOCTH, TBOPUYECKOTO MOAX0/a K PEeUIeHHIO MPpo0ieM yueOHOro U npodeccruoHalIbHOTO
ypoBHs. BHeayuTopHas caMocTosTeNIbHasE paboTa BBHIIOIHAETCS MO 33JaHUIO MPEeroiaBaTensi, HO
0e3 ero HemocpencTBeHHOro ydactus. [Ipu mpenbsBieHHMH BHUIOB 3a/laHUil HAa BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYI0 Pa0OTy pPEKOMEHIYyeTCs HCIONb30BaTh Au(depeHInpoBaHHbI MMOAX0] K
YPOBHIO  TOATOTOBIEHHOCTH  oOywaromierocs. llepeq — BbIMoiaHEHMEM — BHeayJUTOPHOM
CaMOCTOSITENIbHOM paboThl MpernojaBaTelb MPOBOAUT KOHCYJIBTAIMIO C OINpPENEICHUEM LEIH
3aJjaHusl, €ro COoAEpKaHMsI, CPOKOB BBIIIOJIHEHUS, OPUEHTUPOBOYHOTO 00beMa paboOThl, OCHOBHBIX
TpeOoBaHUH K pe3ysbTataM paboTbl, KpUTEPUEB OLIEHKU, (POPM KOHTPOJIS U MEPEUHs JTUTEPATYpPHI.
Conep:xaHne CaMOCTOSITEIbHOM paOOThI: YTEHHWE OCHOBHOM M PEKOMEHAYeMOW TOMOIHUTEIbHOU
JUTEpaTyphl, pEIICHHE CHUTYallMOHHBIX 3aJad, 4YTO CHOCOOCTBYET pPAa3BUTHUIO ITO3HABATEIbHON
aKTUBHOCTH, TBOPUECKOI'O MBIIUICHUS CTY/IEHTOB, IPUBUBAET HABBIKM CAMOCTOSITEILHOTO MOMCKA
uHpOpMaLIUK, a TaKkKe (OPMHUPYET CIIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIIEHCTBOBAHMUIO,
camMopealM3allud M TBopueckod amantauuu. CamocrositenbHas paboTa C OCHOBHOM U
JIOTIONTHUTEIBHOM UTEepaTypoil popMupyer cnocoOHOCTh aHATM3UPOBATH COLHANIBHBIC MPOOIIEMBI,
YMEHHE HCIIOJIb30BATh HAa MPAKTUKE B Pa3IMYHBIX BUAAX MNPOPECCHOHATBHOM M COIHUAIBHOMN
JIESATEIIBHOCTH.

JlabopaTropusbie 3aHsiTusi. JlabopaTopHble 3aHATHS — 3TO OJHA W3 PA3HOBUIHOCTEH
MPAaKTUYECKOTO 3aHATHUS, ABIstomascs >pQPekTuBHON (HopMoil yuyeOHBIX 3aHATUI B OpraHU3AIUH
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BbIciiero obOpasoBanus. [lopsaok mpoBeneHus nabopatopHoro 3ansTus: 1. BBoanas wacte: —
BXOJIHOM KOHTpPOJb TMOATOTOBKH CTYJEHTAa; — BBOJHBIH MHCTPYKTaXX (3HAKOMCTBO CTYAEHTOB C
COZiep)KaHUEM TpeAcTosmel paboThl, aHadM3 WHCTPYKLUMOHHBIX KapT, TEXHOJIOTHYECKOM
JIOKYMEHTAIlMH, M0Ka3 CIIOCOOOB BBIMOJIHEHUS OTIENIBbHBIX OINEpaluid, HallOMHUHAHHUE OTAEIbHBIX
MOJIOKEHUH MO0 TEXHUKE OE30MacHOCTH, MPEIYIPEkKACHUE O BO3MOXKHBIX OImNOKax). 2. OCHOBHas
4acTb: — MPOBEACHHUE CTYACHTOM JabopaTOpHOIl paboThl; — TEKYLIMH HMHCTPYKTaXX, MOBTOPHBII
MI0Ka3 WK pa3bsCHEHUs (B cllydyae HEOOXOIMMOCTH IpernoaBaTeaeM HCIOJHUTEIbCKUX IeHCTBUH,
SBIIAIOIIMXCS IPEMETOM HHCTPYKTUPOBaHUs). 3. 3aK/IIOUNTENbHAS YaCTh: — 0()OpMIICHHE OTYETa O
BBIMOJIHEHUM 33/1aHUS; — 3aKJIIOUUTENIbHBIA MHCTPYKTaX (TOABEIEHHE HTOTOB BBIMOJIHEHHS
y4eOHBIX 3a/1a4, pa300p AOMYIIEHHBIX OMNOOK U BBISBIEHUE WX MPUYUH, COOOIIEHUE PE3YJIbTaTOB
paboThl KaXXJOro CTYAEHTAa, OOBSBICHHWE O TOM, YTO HEOOXOAMMO MOBTOPUTH K CIEAYIOIIEMY
3aHATHI0). DopMbl OpraHmzanuy J1a0OpaTOPHOTO 3aHATHUSA 3aBUCIT OT 4YHCIA CTYACHTOB,
cofiepKaHusi U oObeMa MPOrpaMMHOrO MarepHaja, uyuciia JabopaTOpHBIX paboT, a TaKkke OT
BMECTUMOCTH yU€OHBIX MOMEIICHUN U HAINYHS 000pYI0BaHMUSL.

10. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOI Ui, HCIOJIb3YEMBbIX IPH OCYLIECTBJICHUH
o0pa30BaTe/IbHOIO NMpouecca no JMCHUIVINHE (MOAYJII0), BKJIIOYasi epe4eHb NPOrpaMMHOI0
o0ecrnieyeHNs] M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)
ITpu n3yyeHnn cTyi€HTaMu AUCHUIUIMHBI «XHUMHUSI TBEPAOIO TENIAa» UCIONb3YOTCS CIEAYIOIINE
TEXHOJIOTHH:

- TEXHOJIOTHMH TMpoOsieMHOro oOyueHHs (IpoOJjeMHbIe JEeKIMH, MpPOBOJAMMBIE B (opme
Jiasora, pemeHrne yaeOHo-npo(ecCHOHaTbHBIX 3a/1a49 Ha JCKIUAX);

- UIHTEPAKTHUBHBIE TEXHOJIOTUHU (IIPOBE/ICHHUE JIEKIIUI TUAOTOB, KOJUIEKTUBHOE 00CYXICHHE
Pa3IMYHBIX MOJIXOJ0B K PEUICHUIO TOM WK HHOW yueOHO-ITpodheccnoHanbHOM 3a1a4u);

- MH()OPMAIMOHHO-KOMMYHHUKATUBHbIE 00pa30BaTeNbHbIC TEXHOJIOTUH (MOJIETUPOBaHUE
M3y4YaeMbIX SIBJICHUHM, Npe3eHTalus y4eOHBIX MaTepuanoB (C MAaKeTOM MPUKIAAHBIX MPOTrpamMm
Microsoft Office Point)) 1 371eMEeHTHI TEXHOJIOTHI MPOEKTHOTO OOYYEHUS.

11. MaTepuanbHO-TeXHUYecKas 0a3a, HEOOXOAUMAS VIS OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIINHE
VYuyebHas AuCHUIUIIMHA o0ecredeHa y4eOHO-MEeTOANYECKON JOKyMeHTaluel (KOMIOHEHT
y4eOHO- METOAMYECKOTOo KOMIUIeKca mo auciumiuHe). ObecriedeH A0CTyn K (QoHIaM y4eOHBIX
nocoOuii, OMOGIMOTEUHBIM (POHIAM C MEPHUOAMUYECKUMH M3IaHUSIMH 110 COOTBETCTBYIOUIMM TEMaM.
VY4eOHble 3aHATHS 1O TMPEAMETY MPOBOAATCS B CHEIHATU3UPOBAHHOW ayJAUTOPUU
(unTepaktuBHas jgocka+tlIK+Bungeonpoektop). B mpoiecce ureHHMs JIeKUUi, HCIOIB3YIOTCS
HarJIsAHbIe TOCOOUSI, KOMIUIEKT CJIaiiI0B, BUIECO-JIEKIIUH.
Nmeercs u ucnonsdyercs YMK no qucuuminnse «BogHbie pacTBOPHI 2JIEKTPOIUTOB» Ha
AJIIEKTPOHHOM U OyMa>kHOM HOCHUTEIIE.
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PABOYASI IPOTPAMMA
YYEBHOI JUCHUILINHBI

«Xumus (l)yHKIII/IOHaJIbeIX HEOPraHu4€CKUX MaTepuaaoB»

Hanpasnenue noaroToBku (CrnenuanbHOCTH) Xumus

Kon nanpaBneHust moAroToBKU 04.04.01
(cienarbHOCTH)

[Tpodwiib TOATOTOBKH Xumus
KBanudukanuus BbITyCKHUKA Marwuctp

®dopma 00yueHust Ounast/O4H0-3209Has
Ko qucrmmmmHb! b1.0.06

I'posnsrii, 2022 1.




Baiicanryposa A.A. Pabouas nmporpaMma AUCHUIUTUHBI « XUMUS PYHKIMOHATBHBIX
HEOpraHW4YeCcKnX MarepuanoBy /cocT. A.A. bailicanrypoBa — ['posssiii: ®I'6OY BO
«YeueHcknil rocyiapcTBeHHbIN yHUBepcUTeT uM. A.A. KageipoBa», 2022 1.

PaGouass mporpamma paccMoTpeHa W 0JI00peHa Ha 3acenaHud Kadenpsl «XuMUs»,
pPEKOMEHI0BaHa K UCIOJIb30BaHUIO B yueOHOM mporiecce (mpotokon Nel ot 03 cenrsiops 2022
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.

©baiicanryposa A.A., 2022 r.
O©®I'bOY BO «YeueHckuil rocynapcTBeHHbINH yHUBEpcUTET UM. A.A. Kanbiposay, 2022 r.
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10.

11.

Conep:xanue

CTp.
Llenu v 3a1a4M OCBOSHUS JUCITUTIIUHBI 4
[TepeueHs TUIAHUPYEMBIX PE3YIBTATOB OOYUYECHHUS 10 TUCITUTUINHE
(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
aKaJeMUYECKNX YaCOB M BUOB YUEOHBIX 3aHATHUIA 6
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUEeHHUS Il CAMOCTOSITEIbHOM
paboThI OOYYAFOIITMXCS IO JUCITUTUIMHE (MOIYJIIO) 10
@DOH/| OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
00yJaronuXcst IO JUCITUTUTMHE (MOTYJITIO) 11
[lepeueHb OCHOBHOM U AOTMOIHUTENIBHON YUeOHOM TUTEpaTypHI,
HEOOXOAMMOM ISl OCBOCHHMSI TUCIIMILTAHBI (MOTYJISI ) 13
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON CETH
"UHTepHeT", HEOOXOIUMBIX 11 OCBOCHHMSI TUCIIMILIAHBI (MOJTYJISI ) 14
MeTtoaudeckre yka3aHus JJisl 00Y4aroIuXcsi 0 OCBOCHUIO TUCITUTLINHBI
(Motyst) 14
[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIONB3YEMBIX TPU
OCYIIECTBICHUH 00pa30BaTEIbHOTO MpoIecca Mo AUCUUTUIHHE (MOIYIIIO),
BKIIIOYAsi IEPEUYCHb MPOTPAMMHOT0 00ecriedeHrs U HHPOPMAITMOHHBIX
CIPABOYHBIX CUCTEM (TIPU HEOOXOJAUMOCTH) 15

Onucanne MaTepUaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM st
OCYIIECTBICHHS 00pa30BaTEIHHOIO MpoIlecca MO AUCIUTUIHHE (MOIYIIIO) 15



1. Ileau u 3aga4u OCBOEHUS AU CIIUILINHbBI
Henw:
- O3HAaKOMJICHHE CTYJIEHTOB C COBPEMEHHBIMHU IMOAXOJaMHU U WHHOBAIIMOHHBIMH HJCSMHU B
obnacti co3faHusl (PYHKIIMOHAIBHBIX HEOPraHUYECKHX MAaTEPHAJIOB, COCTABJISIONIUX OCHOBY
COBPEMEHHOM YHEPTETHKH, YIEKTPOHUKH, (DOTOHUKH, CEHCOPUKHU U APYTUX BAXKHBIX HAYKOEMKHUX
oOJacTeit HapOTHOTO XO3s5HCTBA
3aoauu:
- 00€CIIeYHTh IMOTHOE YCBOCHUE TEOPETUICCKUX OCHOB
MCCIIETOBaHMsI HEOPTaHUYECKHUX BEIIECTB U (DYHKIIMOHAIBLHBIX MaTePUATIOB,
BHYTpPEHHEH JIOTHKe XUMUYECKON HAYKH M TCHACHIIUAX Pa3BUTHs HEOPTaHUIESCKON
XUMHH U MaTepUaJIOBEICHUSI.

2. [lepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00YUYEeHUs M0 JUCHUILJIMHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHOM MPOrpaMMbl.

[Iporiecc  m3yuyeHHMs  AUCIUIUIUHBI  «XUMHS  (YHKIMOHAJIBHBIX  HEOPTaHHMYECKUX
MaTepHajoB»» HampaBlieH Ha (OpPMUPOBAHME 3JEMEHTOB CIEAYIONIMX KOMIETEHIMH B
cootBeTcTBUM ¢ PI'OC N0 JaHHOMY HaIPABJIEHUIO MTOATOTOBKHU:

. Kareropus
I'pynna komneTeHuii . Kon naumenoBanue
KOMIeTeHI Ui
OIIK-1: CrniocoOeH BBITIOJHSTH
KOMIUIEKCHBIE KCTIEPUMEHTAIIbHBIC U
PacYeTHO-TEOPETHUYECKHIE NCCIICAOBAHMS B
Obmenpogeccronanbrbie Yuér (baKTOvaB M30paHHOM 00JIACTH XUMUU WITH CMEKHBIX
(OIIK) BHEIIHEH
cpethi HayK C UCIOJIb30BAHUEM COBPEMEHHBIX
prOOPOB, MPOTPAMMHOTO OOECTICUCHHUS U
0a3 JaHHBIX TPO(PECCHOHATILHOTO
Ha3HAYCHMUS.
CroenuannHble
3HaHUA U YMEHMUS, ITK-1: CriocobeH ucronp30BaTh
HE0OXO0IUMBIE IS HIaMEHTaJbHbIe 3HAHUS CTPYKTYPHI U
[Tpodeccuonanbubie A g by na TPYRIYP
(TTK) 3P PEKTHBHOTO CBOICTB HEOPraHUYECKHUX BELIECTB U
pellIeHus 3a/1a4 B | MaTepHalioB B PELICHUH 33/1a4 XUMUYECKOM
NPOM3BOJICTBEHHOM HaNpaBJICHHOCTH
JeSITeNbHOCTU

B PE3YJILTATE OCBOCHU A JUCHUTIIIMHBI 06yqa}0nmix’1c51 JIOJIDKCH

HaumenoBanue nnaukaTopa
KOMIIETCHLIUH

OIIK-1.2: Ucnonwzyer | 3naThb:

COBPEMEHHOE 000py JIOBaHHE, | - OCHOBHBIE €CTECTBEHHOHAYYHBIC JWCIMIUIMHBI B PaMKax
nporpaMMHOe — oOecriedyeHne U | 00pa3oBaTeIbHOH MPOrpaMMBL;

npodeccroHanbHbIC 0a3pl | - W3y4YCHWE MAWCIMIUINH JaHHOTO MOJIYJS OIHPAeTCs,
JAHHBIX JUIS pEIIeHUs 3a1ad B | TJIaBHBIM 00pa3oM, Ha TEOPETUYECKHUX 3HAHUSX B OOJIACTH
M30paHHON O00JIaCTH XMMHUHM WM | HEOPraHMYECKOH XUMHHU, KPUCTALIOXUMHH, KOJUTOUIHON 1
CME)XHBIX HayK; ¢usnveckoil xumuu, oOmeld (U3NKK, MaTEeMaTHYECKOTO
TaK)Ke pe3yJIbTaThl PacyeTOB aHaIM3a, a TaKKe Ha NMPAKTHMYECKUX HaBBIKaX B 00JIACTH

4



CBOMCTB BEIIECTB U MAaTEPHAJIOB HEOPraHUYECKON XHUMUMU.

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

CTPYKTYPBI u CBOMCTB | - IO OpMyJIe BEIIECTBA CYIUTh HE TOJIBKO O COCTaBe, HO U
HCOPraHWYCCKUX  BCINECTB W | O CTPYKTYpe, CBOWCTBaX M PEAKLHMOHHON CIOCOOHOCTH
MaTepHUaJIOB, COCTaBJISIIOIMX | BEIIECTBA;

OCHOBY  HayKOEMKHX o00JjacTeil | - MOJIy4yaTh NPAaBWIbHYI0 HH(OPMAIMIO O XUMHUYECKOM
HapOJIHOT'O XO35IMCTBA MPOLECCE U €T0 MapaMeTpax U3 YPaBHEHUS PEAKLINH;
IIK(0)-1.2: Braneer | - ONHUCBHIBaTh, OOBSACHATH, TNPEACKA3bIBATH XUMUUYECKHE
COBPEMEHHBIMU  IOAXOJAMHU M | IPOLECCHI, HCXOJA M3 OCHOBHBIX TEOpMH o0Ommel u
WHHOBAallMOHHBIMM  WJE€IMHM B | HEOPraHUYECKON XUMUH;

obnactu CO37aHus | - PEIIATh PACYETHBIC 3a7a4y I10 BCEM U3y4aeMbIM TEMaM; B
(GYHKLIHNOHAIBHBIX YIpaKHEHUAX o COCTaBJICHUIO OKHUCIHUTENIBHO-
HEOPTaHUYECKUX MATECPHAJIOB; BOCCTAHOBUTEJIbHBIX PEAKIIN;

- CaMOCTOSITEeNIbHO OILIEHWBAaTh Hambojee BEpOSTHBIC
MPOAYKTHI PEAKIINH.

Baapers:

- METOOUKOW  TMPOBEACHUS  JKCIEPHUMEHTAIbHBIX
HCCIICJOBAHMIA;

- BJaIeTh HaBBIKAaMH  paboTapl ¢  Opubopamu,
aHAIMTHYECKHMU Becamu, pH-meTpamu, HoHOMepamu;

3. Mecto nucunniannbl B ctpykrype OITOII.

Juctummuaa b1.0.06 «Xumust pyHKIIMOHATBHBIX HEOPTaHUIECKUX MAaTEPUATIOB)
OTHOCUTCS K oOs3arenbHO yacTu Onoka b1.0. M3ywaercs B 3 cemectpe OHa 3akiaapiBaeT
3HAHUS JJI1 HAYYHO- UCCIIEA0BATEIbCKOM MPAKTUKU U BBIITOJIHEHHS] MAarCTEPCKUX JIUCCEpTAIUi.
JlucuuIianHa HErmoCpeICTBEHHO CBs3aHAa C HEOPraHM4ecKoW XuMueH, (GU3MYecKoil XuMHen u
AHAJIMTUYECKON XUMUEH.

OcoOeHHOCTBIO Kypca SIBISETCS TO, YTO OH COCTaBl€H W3 Pa3/ejioB, MOCBAIICHHBIX
OTJIETIbHBIM I'PYIIIIaM MaTEPHAJIOB: MOJYIIPOBOIHUKH, CBEPXIPOBOAHUKH, TEPMOICKTPUUECKHE,
MarHuTHele Matepuaibl. Kaxkaplil pa3ien npeacTraBiieH dKCepTaMu B JaHHOM 001acTu.

[TporpaMma KaXoro paszzienia CTPOUTCS Ha OOIIMX MPUHIIUIIAX PACCMOTPEHHUS B3aMMOCBSI3U
«CoCTaB-CTpYKTypa-CBOMCTBO»  JUIsI ~ pPa3HbIX  TUIIOB  HEOPTaHWYECKUX  MaTEPHUAJIOB.
[TocnenoBarenbHO paccMaTpPUBAIOTCS KPUTEPUU BBIOOpa MaTepUaioB, OCOOEHHOCTH WX
KPUCTAJUIMUECKON U J1e(heKTHOM CTPYKTyphl, cooTBeTcTBYIomue P-T-X (azoBble nuarpammsl u
(GU3UKO-XMMHYECKHUE YCIOBHSI TOJYYEHHS MaTepuanoB C  33JaHHBIMH  CBOWCTBaMH.
3HAUYUTENbHOE BHUMAHUE YJICISAETCS paCCMOTPEHUIO BIUSHUS MUKPOCTPYKTYPbl MaTEpHAJIOB Ha
(GyHKIIMOHAIBHBIC CBOMCTBA. J{JI1 HAHOMATEpUAIOB aHATH3UPYETCs PoJib pazMepHOro dddekra,
MIPOIIECCHI CAMOOPTAHU3AINY U CTA0WIIH3AINH HAHOKPUCTAJUTMYECKON CTPYKTYPBHI.

4. CopepxaHue TUCUMILIMHBI (MO1YJI51), CTPYKTYPHPOBaHHOE IO TeMaM (pa3jesam) ¢
YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBA aKaJeMHYeCKUX HJIN
ACTPOHOMHUYECKHX YACOB ¥ BUAOB Y4eOHBIX 3aHATHH

4.1 CtpykTypa AMCHHMILIMHBI
OO0wast TpyA0E€MKOCTh AMCLUUIUIMHBI IO OYHOU (hopMe 0Oy4EHUsI COCTaBIIsAET 6 3a4ETHBIX
enuHull (216 akageMHIeCKUX Jaca).

TpynoeMKOCTb, 4aCOB

dopma paboTsl o0yyaromuxcs/Buipl yueOHbIX 3aHATHIA Cemectp
3

Bcero




KonTakTHas ayauTopHasi paboTa 00yJaroumxcs ¢ IpernoIaBaTesem: 51 51
Jlextmm (JI) 34 34
[Ipaktuueckue 3ansarus (I13) 17 17
JlaboparopHsie paboTsl (JIP) - -
CamocrosiTenpHast paboTta 111 111
Kypcosoii mpoekT (KII), kypcoBasi pabota (KP)
Hoxnaz (J1)
Ocer ()
Pedepar (P)
CaMocCTOoSITeTbHOE N3YUYCHHUE DPa3esioB 111 111
Bu1 n'TOro KOHTPOIS - 3K3aMEH 54 54
4.2  Copep:xxaHue pa3iesoB AUCHHUILIMH
Howmep ®opmMma
HaumenoBanue paszzaena,
paszena, TeMLL Copep:xanue pazzaena TEKYIIETo
TEMBI KOHTPOJIS
1. Knaccudukarus MaTepHaioB
Knacenpukamms 2. [TomynpoBOTHUKH
3. Ha"nokpucTaminueckue MOJTyTPOBOIHUKH,
L MATCpHaIIOB. KBAHTOBBIC TOUYKH T, PK, YO
1lomynposoamxu 4. IITupoKo30HHBIE OKCHJIBI, CEHCOpHBIC
MaTepuabl
1. Marepwuasl 17151 JOTOHUKH
2. KoopanHalMoOHHbIE COEIUHEHUS Kak
MaTepuaibl 1uid GOTOHUKH
2. Tepmoanexrpuku. HoBeie | 3. HoBble yriepoaHbie MaTepuaibl
YIJICPOJHBIC MaTCPpHAIIBL. | 4. TepMOl3JIEKTPUUECKHUE MaTepHUaIbl
[1be30271eKTPHUKH. 5. TTIbe303¢d ekt B Hayke U TEXHHKE. T, PK, YO
DOTOHHKH. 6. CoBpeMeHHBIE TOAXOBI K IOUCKY, CUHTE3Y H
MIPUMEHEHHUIO MIbE303JIEKTPUUECKHUX u
POJICTBEHHBIX MaTEpUAJIOB.
7. KontponpHas paboTa B paMKaX CEeMHHAPCKUX
3aHATUH.
3 1. MarHuTHBIE CBOMCTBA MaTEPUATIOB
’ Kiaccuaeckue 2. Knaccuueckrie MarHUTHBIE MaTepUalIbl. T. PK. VO
MarHuTHbIE MaTepPHAIIbI 3. MaruuTHbIe MaTepuabl CO CIEIUATbHBIMU Y
GyHKIMSIMEU
1. CBepXIIpOBOJHUKHI
2. Keneszocoepxaiye CBEpXIPOBOIHUKA
CBepXITPOBOIHUKH. 3. CBepXnpoBOJTHUKK ~ —  Marepuayibl 4.
4 DneKTpoaHbIE CBepXNnpOBOJHUKHU — YCTPOICTBA.
’ MaTepHaibl U MaTepuaibl | 5. DNEeKTpoJHble  MaTepuaiabl  JUId  JIUTHIA- T. PK. VO
JUTS. TOTLTUBHBIX HMOHHBIX aKKyMYJISTOPOB T
3JIEMEHTOB. 6.OkcuaHble MaTepuanbl NI TOIUTUBHBIX

3JIEMEHTOB.
7. KontponbHas paboTa B paMKax CEMHUHAPCKUX
3aHATHH.




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 CamocrositenpHas paboTa CTYCHTOB
Bun camocrosTensHOM Onuenoun | Koi- Kon
HaumeHnoBanue Tembl o
BHEAyIUTOPHOU pabOTHI oe BO KOMIIETEH-
JUCUUIUIMHBI WU pa3zenna
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. .
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
HanmeHnoBaHMe NpakTUYECKOTO 3aHATHS
n/n | paszmena 9acoB
1. 1 [TonynpoBoaHuku 8
2 ) Tepmosnexktpuku. HoBble yriepoaHsie MaTepuasibl. g
[Ibe303mekTpuku. DOTOHUKH.
3. 3 Kitaccnueckune MarHuTHbIE MaTepUabl {
4. 4 CBepXIIpOBOIHUKH. DJIEKTPOIHBIE MATEPUAIIBI U MATEPHUAIIbI 4
JUTSI TOTJTUBHBIX 3JIEMEHTOB.
5 4 Jln3aiiH 1 cMHTe3 HaHOYacTUIl. buocoBMecTnMEbIe 6
MaTrepHuabl.
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. TokoHecyiue

JICHTBI

BTOpPOTO TIIOKOJICHHMA Ha OCHOBC

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. 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. CJA. Ucromun, E.B. AntunoB "KaToanesie Marepuayibl g CpPeAHETEMIIEPATYPHBIX
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. O.M. TlommaBko, IlepeBepzeBa FO.I1., PaeBckmit M.II. ®wusmka akTHUBHBIX
nuanekTpukoB. PoctoB-Ha-Jlony. 3a-Bo FOxxHOro ®denepansuoro yuusepcutera, 2009.

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

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

13. M.Jlaiinc, A.I'macc. CerHeTo3JeKTpUKM M POACTBEHHbIE MM Marepuaibl. M.,
«Mupy, 1981

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

OCHOBBI CO3/1aHUSI HOBBIX IOKOJIEHUHM (YHKIMOHAJIBHBIX MarepuaioB. // Te3uchl AOKIalOB
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'epzannuy E.M., ®punkun B.M. Cernerosnekrpuku tuna AVBVI CVIL. M.,
Hayxka, 1982.

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

18. JUx. Ban Besep. @ochop u ero coequnenusi, M.: M3natunnur, 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/IMLI€ JJIs1 OLICHKH 3H21HPII>1,
yMeHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITA AEATCIbHOCTHU B IPOLECCE TEKYIIETO KOHTPOJIA
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KonTposibHBIe BOmpochl W 3aAaHus IS TNPOBeJeHUS] TeKyLIero KOHTPOJIs H
NPOMEKYTOYHOH  arrecTallid 1O  MeTodaM  OOHapy:KeHHsl, pa3iej]eHUus H
KOHLICHTPMPOBAaHMS

1 .Pu3nyeckue NpUUMHbI BOZHUKHOBEHUS pa3MepHOro 3¢ ¢exra B MoJIyNpOBOAHUKAX.

2 TUNWYHBINA CIIEKTP MOIVIOIIEHNSI KBAHTOBBIX TOUEK, OCHOBHBIE THUIIBI IIEPEXO/I0B.

3. OcHOBHBIE THITbI CTAOMIIN3aTOPOB JUISI KOJUIOUHBIX KBAHTOBBIX TOYEK A,Bg.

4. B xakue MOMEHTHI BpeMEHHU IPOUCXOAUT HAYaJl0o U OKOHUYAHUE HYKJICAllMU Ha luarpaMmme

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

5. Kakwe THIBI TOJIYNPOBOJHUKOBBIX TETEPOINEPEXOJIOB CYMIECTBYIOT. Jlis
UCTIONB3YeTCsl JOPMUPOBAHUE TETEPONIEPEXO0IOB B KBAHTOBBIX TOUKAX.

6.  Uto Takoe xumudeckuii cencop. Kak kmaccuuuupyroT XuMH4eCKue CEHCOPHI?

7. Kakue cBolicTBa Marepuasia BO3MOXKHOCTb MCIOJIb30BAHUS €TI0 B CEHCOPaxX?

8. KakoBbl OCHOBHBIC OCHOBHBIE TAPAMETPhI CEHCOPOB, KaK X OMPEIEISIOT?

qero

9. Kakue ocHOBHBIE CBOMCTBa MOJIYIPOBOJHUKOB IPEJACTABISIOT MHTEPEC ISl CO3JAaHMS

XUMHNYCCKHX CCHCOpOB?

10. Yewm BbI3BaHA HeO6XO,Z[I/IMOCTI) IMPUMCHCHHUA HAHOKPUCTATITIHYCCKHUX HOJ'IyrIpOBO,Z[HI/IKOB?

11. Ha3zoBuTe OCHOBHBIE AaKTUBHBIE IEHTPHI HA TOBEPXHOCTHU MATEPHUAIIOB.
12. Kak MOXHO IOBJIUATH Ha IPUPOAY AKTUBHBIX LIEHTPOB?

13. HazoBuTe OCHOBHEBIC MMpUEMBbl CO3JaHHA CCHCOPHBIX MATCPpHUAJIOB UL ACTCKTUPOBAHUA

TOKCUYHBIX MPUMECEN B BO3TyXE.
14. Yro Takoe KpUTUYECKUH TOK, IJIOTHOCTh KPUTUUYECKOIO TOKA?
15. Yro takoe 3¢dext Meiiccuepa?

16. KakoBbl OCHOBHBIEC MapaMeTPhl CBEPXIIPOBOIAIINX MATEPUATIOB, KaK UX ONPEACIISIOT?

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 2022 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. IlepevyeHb OCHOBHOM M IONOJTHUTEJIbHON Y4eOHOM JTUTEPATYPbI, HEO0OX0AUMOM 1151
OCBOCHHS TUCHHUIINHBI

7.1 OcHOBHas quTeEpaTypa:

1.
2.

3.

b

10.

11.

A. Bect. Xumus tBepaoro tena, 1.2. M.: Mup, 1988.

Cyznanes W.II. ®usukoxumus HaHOKJIACTEPOB, HAHOCTPYKTYp U HaHOMaTepUaJOB.
Mocksa. KomKnura, 2006.

VYxanoB F0.U. OnTuyeckue cBoiicTBa MOIYNPOBOIHUKOB, MockBa, Hayka, 1977.
Semiconductor and metal nanocrystals. Edited by V.Klimov. New York, Marcel Dekker
Inc. 2004.

MsicoenoB b.®. [laBbinoB A.B. Xumuueckue ceHCOPbI, BOBMOXXHOCTU U NEPCIEKTUBBI.
/IKAX 1990. Tom 45. 7. C 1259-1278.

Binacos 1O.I'. TBepnorenbHbie ceHCOPBI B XuMu4eckoMm ananuze.// JKAX. 1990, Ttom 45, 7
c.1279-1289

7.2 JlonoTHUTEIbHAS JTUTEepaTypa

. TOKOHGCYHII/IG JICHTBI BTOpOIo ITOKOJICHU S Ha OCHOBC BBICOKOTEMIICPATYPHBIX

cBepxnpoBoguukoB/ Ilon pen. A. Tosuma; Ilep. ¢ anrn.; pen. mep. A.P.Kayns. M.: JIKU,
2009.
R.A. Huggins “Advanced batteries” Springer (2009).

. M. Winter & R.J. Brodd ‘“What are batteries, fuel cells, and supercapacitors?” Chem.

Reviews 104 (2004) 4245-4269.
J.B. Goodenough, Y. Kim “Challenges for Rechargeable Li Batteries” Chemistry of
materials 22 (2010) 587-603.

. M. Stanley Whittingham, Lithium batteries and cathode materials / Chem. Rev., 2004, 104,

4271-4301.

. 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.

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

. CA. Ucromun, E.B. AntunoB "Karonnele maTepuansl 1uist cpegHeremmnepatypasix TOTO

Ha OCHOBE TEPOBCKUTOMOJOOHBIX OKCHIOB TEPEXOJHBIX MeTawioB", Vcnexu xumuu 82,
2013, c. 686-700.

. S.B. Adler “Factors Governing Oxygen Reduction in Solid Oxide Fuel Cell Cathodes”

Chem. Reviews 104 (2004) 4791-4844.
IO.M. [IlomnaBko, IlepeBepszeBa IO.I1., PaeBckmit W.II. ®dusuka aKTHUBHBIX
nunekTpukoB. Poctos-Ha-/lony. U3n-Bo KOxunoro denepanbHoro ynusepcurera, 2009.
Konn V. [Ibe30351€eKTpUYECTBO U €ro npakThudeckoe npuMenenue. llep. ¢ anrn. M., U3-Bo
HH. JT., 1949.
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8.Ilepeyensn pecypcoB UH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH
“UntepHer” (manee - cerb “HUHTepHeT”), HEO0XOAMMBIX /I OCBOCHHS
AUCHHUILIMHBI
1. OBC IPRbooks
2. Cucrema 'APAHT: 31eKTpOHHBIN EPUOIUYECKHUM CIPABOYHUK [ DIIEKTPOHHBIHN pecypc].
3. KoncynpranT [lnroc: cipaBOYHO - MOUCKOBAsi cUcTeMa [ DNEKTPOHHBIN pecypc]. —
4. OO0 Hayunas s>nextpoHHas Oubnuorexa. HTerpupoBaHHBIN HAayYHBIH WH(GOPMAIIMOHHBIH
MopTall B poccHiicKoi 30He ceTH MHTepHeT, BKItoYaromuid 0a3bl JaHHBIX HAyYHBIX W3JIaHUN
U CepBHCHI s HMH(OPMAIIMOHHOTO 00ecreueHus] HayKH U BbICIIETO 00pa3oBaHUS.
http://elibrary.ru/
5. Undopmarnmonnas cuctema «EanHoe OKHO jgoctynma K 00pa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru/).

8.1 CocTaB nporpaMMHOro odecrne4eHust
1. Enunas snextpoHHast oOpazoBarenbHas cuctema U-complex
2. AHTHUIUTaruaT
3. Omnepanunonnas cuctema Windows
4. KommbrotepHas nporpamma s XuMukoB AcidBaselab
5. KowmmproTepHas mporpamma amnst xumukoB Cheml.ab

9. MeTtoan4yeckue yKazaHusi i 00y4aroIUXcs M0 OCBOCHUIO THCIUTIIHHBI

Teopernueckue 3HaHUS, TIOJY4YEHHbIE U3 Kypca JIEKUUH, 3aKpeIuiaioTcs Ha
nabopaTopHbIX 3aHATUsIX. JIabopaTOpHBIE 3aHIATHS MPOBOSATCS B CIEIUAIBHO 000PYA0BAHHBIX
nabopatopusx (2-16 «Jlabopatopusi anamutuyeckord xumum Nely, 2-25 «JlaGoparopwust
aHamuTH4Yeckod XxuMuu Ne2)» ¢ TNpUMEHEHHMEM HEOOXOJUMBIX CpeAcTB OOydeHus
(;mabopaTopHOro 000pya0BaHus, 00pPa30B, HOPMATUBHBIX U TEXHHYECKUX JOKYMEHTOB U T.II.).

[Tpu BbIMOTHEHHM 1a0OPATOPHBIX PabOT MPOBOAATCA: MOJATOTOBKAa OOOpPYHOBAaHUS U
npuboOpoB K paboTe, M3y4eHHE METOAWKH PabOThI, BOCTIPOM3BEICHHE M3y4aeMOro SIBJICHUS,
U3MEpPEHHE BEJIMYMH, OIPEIECICHNE COOTBETCTBYIOIIMX XapaKTEPUCTUK M IOKa3aTenei,
00paboTKa MaHHBIX M WX aHajau3, 0000IIeHHWE pe3yiabTaToB. B Xone mpoBemeHus padoT
WCIIONIB3YIOTCS TUIaH pabOThl M TaONMIBl JJis 3amucedl HaOmroneHui. [lpu BeIMONHEHUH
nabopaTopHOI pabOTHI CTYACHT BEJIET pabouure 3aliCu Pe3yIbTaTOB U3MEPEHUH (MCIIBITAHUIA),
opopMIIsIeT pacueThl, aHAJIM3UPYyeT TONyuYeHHBbIC JaHHBIE MyTeM YCTAaHOBICHHUS WX
COOTBETCTBUS HOpPMaM W/WJIM CpPaBHEHHUS C HM3BECTHBIMU B IJIUTEpaType NaHHBIMU W/WIH
JAaHHBIMU  JIpyrux cTyneHToB. OKOHUaTeNlbHbIE pe3yibTaThl OQopMISIIOTCS B (opme
3aKkIo4YeHus. B yueOHO- MeToAMYecKoM T1ocoOuM TOo JabopaTOPHOMY NPAKTUKYyMY
yKa3bIBa€TCs MEpeUeHb CPEACTB 00yueHUs, (POpMYIHPYETCs LeIb MPOBEACHUS U COJepKAHNE
Kaxaoh maboparopHoil pabotel. Ilo pesynbraram, TOJYyYEeHHBIM TPU  BBHITOJHEHUH
nmabopaTopHbIX pabotr, odopmisior sabopatopHblid  oTdeT. OTYET OICHWBAETCA IO
COJICPKAHUIO TEOpEeTUYECKOW MHGPOpMAIMK, TMPaBUILHOCTH OOpaOOTKM  MOJYYEHHBIX
AKCIIEPUMEHTATBHBIX TAHHBIX M BEPHOCTHU WX MHTEPIPETAITIH.

MeToanyeckne ykazaHus 1o opopMJIEHHIO 0TYETA MO MPAKTHYECKUM PadoTaM.

OdopmiieHre oTyeTa BINOJIHACTCS B IeyaTHOM ¢opme. B ordyere 10KHbBI OBITH
NPUBEICHBI: LIeJIb PaOOTHI; KPATKOE N3JI0KEHHE TEOPETUIECKUX OCHOB, METOJIMKA
MPOBEICHUS pabOThI; 00padOTKa U 00CYXACHHUE MOTYUYECHHBIX PE3yJIbTAaTOB, BHIBOIBI.

Habop Texcra nomkeH ObITH ClienaH B TEKCTOBOM pefakTope Microsoft Word s
Windows m060ii Bepcum.

[Ipu Habope TekcTa clieAyeT BBIACPKUBATH CIEIYIONINE 00sI3aTesIbHbIC TPEOOBAHMUS:
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/

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

2. Hpudt ocHoBHOro TekcTa - Times New Roman; pazmep 14 myHKTOB

(kernb), 1,5 untepna.

3. AO3auHblil OTCTYI paBeH 5 MeYaTHBIM 3HaKaM.

4. Hywmepanus cTpaHul] — BHU3Y.

5. 3arojoBKH, MOJ3arojIOBKH, PUCYHKH, TaOMUIbl, (QOPMYJIbl OTHENAIOTCS OT OCHOBHOTO
TEKCTa MEXCTPOUHBIM PACCTOSHUEM.

10. ITepeyens UHGPOPMANMOHHBIX TEXHOJOIHiA, UCMOJIb3yeMbIX MPH OCYILIECTBJIEHUH
00pa3oBaTeILHOIO MpoLecca MO0 JUCHUIIMHE (MOAYJII0), BKJIKYAs IepedyeHb
NpPOrpaMMHOro odecnevyeHusi U HHGPOPMAIUMOHHBIX CHPABOYHBIX CHCTeM (NMPH
He00XO0AMMOCTH).

Enunas snextpoHHast oOpazoBatenbHas cuctema U-complex
AHTHIIIarnar

Buneo-nexkuun

DJEeKTpOHHbIE YUEOHUKHU

DNeKTpOHHbBIE MPE3CHTALUU

KommnberorepHoe tectupoBaHue

11. MarepuaabHO-TeXHHMYECKas 0a3a, He0OXOAUMAsA Il OCYLeCTBJICHUS
00pa30BaTEJILHOIO Mpouecca Mo AMCHUIINHE (MOYJII0).

JlekimoHHbIE 3aHATHS MPOBOJATCS B ayIUTOpHH 3-20 JIEKIIMOHHOTO KopIyca (KopIyc
KamIryca) YeueHCKOro rocyJapcTBEHHOro yHusepcurera uM. A.A.KaaplpoBa, oCHaIlleHHOM
TaK)Ke U NMPE3CHTALMOHHON TEXHUKOM.

[TpakTuyeckue pabOTHI MPOBOJATCA B YUeOHBIX JlabopaTtopusix kadenpsl 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 ewecms — HKCUKATOPbI, Yamku Iletpu, dapdhopossie
YaIlIK, TUTIIH, COUPTOBKH, CYIIMIbHBIE IKa(bI, MyQeTbHbIe TTeUH;

01 NpUeOMosieHUs pacmeopog — CTAKaHbl, MEpHbIE KOJObI, MEpHbIE LMIMHIPHI,
MUMNETKH, HA0OpBI ApEOMETPOB;

0713 NpOGeOeHUs. PA3TUYHBIX ONBINOE NO NOTYYEHUIO 6EUJeCE U GbIAGIEHUIO UX XUMUYECKUX
c6oticme — CTEKIITHHbIE IPOOUPKHU, CTaKaHbl, KOJIOBI M peTOpThI; KosIOb! Bropiia;

BOPOHKH KarlleJbHbIe, CKISTHKH Jlpekcerns, TUIIEHKO U IpyTrue IpOMBIBHBIE CKIISTHKH;

daphopoBble dYalIKu, CTakaHbl, THIVIM, CTYNKM C @ecTUKaMu; amnmapaTsl Kumnma,
ra30MeTphl, 030HATOPbI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJIsSIHbIE, MACJISIHBIE U IIecyaHble OaHM;

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

nepeMenInBaroIiee yCTpOHCTBO, IeHTpU(yTa, KOJIOOHATPEBATEIH;

CTOJIBI JIAOOPATOPHBIC U MIPUCTCHHBIC C MOABEACHHBIMHE - BOJIOW U IMepeMeHHBIM TokoM 220 B;
XUMHYECKHE MIKa]bI 17151 XpaHEHHS: PEaKTUBOB; TIOCY/IbI; MPUOOPOB; XaJaToB, BEpXHEH
OJIC)KIbI, BBITSDKHBIC MKadbl, HA00P apeoMeTpoB, KastiopumeTp, pH-meTp, criektpodoTomMeTp,
(boTOKOTIOPUMETD, TAO0OPATOPHBIA MUKPOCKOTI.
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MUHUNCTEPCTBO HAYKHW U BHICIHIEI'O OBPA3OBAHU A
POCCHICKOM ®EJEPALIUN
d)enepaanoe ToCyaapCTBCHHOC 6IOI[)K€THO€ 06p2130BaTeJ'ILHOC
yUpeKJIeHUE BBICILIET0 00pa30BaHUs
«YEUYEHCKUI FOCYI[APCTBEHHBIPI YHUBEPCUTET
NMEHU AXMATA ABIVJIXAMUJIOBHUYA KAJIbIPOBA»

BUOJIOI O-XUMWYECKUI ®AKYIBTET
Kadenpa «Xumusi»

PABOYASA IPOI'PAMMA
YYEBHOU JUCIIUITJINHbI

«MosekynsipHasi CIEKTPOCKONMHUSI KOOPAMHANMOHHBIX COeIHHEHHII»

Hanpasnenne noarotoBku Xumus

Kon nanmpasieHust noAroTOBKU 04.04.01

Hpoduis HOAroToBKH Heopranunyeckas xumus
KBanudukamus BeITyCKHUKA Maructp

dopma 00yueHus Ounas/04HO-3a09HAs

Kox nucuuminael b1.0.06

I'po3usbiid, 2022 r.




MaromanoBa M.A. Pabouas mporpamMma JUCHUIUIMHBI «MOJIEKYJIIpHAs CHEKTPOCKOIHUS
KOOPJIMHAIIMOHHBIX COeMHEHU» /cocT. MaromanoBa M.A. — I'posnsriit: ®I'BOY BO «YeueHckuii
rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. KanpeipoBay, 2022 1.

PaGouass mporpamma ydeOHOW AMCHMIUIMHBI PAacCMOTPEHa W OJ00peHa Ha 3aceIaHuu
Kadeapel «XuMUs», PEKOMEH/IOBaHAa K MCIOJIb30BaHUIO B yuyeOHOM mporecce (mpotokon Nel ot
03.09. 2022 r.), cocraBieHa B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC BO mno HampaBieHHIO
noarotoBku  04.04.01 — «Xumus» (ypoBEeHb MarucTparypbl), YTBEPXKAEHHOTO MPUKA30M
MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepanuu ot 13 umrons 2017 r. Ne 655, ¢
yueToM npopuis «Heopranudeckas XuUMuUs», a Takke pabOYMM y4eOHBIM IUIAHOM MO JaHHOMY
HaIPAaBIICHUIO MTOJITOTOBKH.

© MaromagoBa M.A., 2022 1.
© OI'bOY BO «YeueHnckuit rocyiapctBeHHbIN yHUBEpCcUTET M. A.A. KangsipoBay, 2022 r.



10.

11.

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
[lepeueHb OCHOBHOM U JOTIOJIHUTENHHON yUeOHOMN JIUTEPATYPHI,
HEOOXOAMMOM Il OCBOCHHMS TUCIIMIUIMHBI (MOJTYIIS) 13
[lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM CETH
"NHTepHeT", HeOOXOIUMBIX AJII OCBOCHUS JUCIMIIUHBI (MO IIs) 14
MeToaudeckue yKa3aHus sl 00YYaroIIUXCsl IO OCBOCHUIO TUCITUTLTAHBI
(Motyst) 14
[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX TIPU
OCYIIECTBICHUH 00pa30BaTEIHHOTO MPoIlecca Mo AUCIUTUIHHE (MOIYIIIO),
BKJIIOYAs IEPEUEHb MPOTPAMMHOI0 00eCTIeUeHUsI 1 HH(POPMAIIMOHHBIX
CIPaBOYHBIX CUCTEM (TIPU HEOOXOJMMOCTH) 15
Ornucanre MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBJIEHUSI 00pa30BaTEILHOIO MPOIIEcca MO JUCHHUILTUHE (MOIYIIIO) 15



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.

Jucnunnmaa «MonekymnspHas CHEKTPOCKONUS KOOPAMHALMOHHBIX coennHeHnin» b1.0..07
OTHOCHTCA K JAUCHUIUIMHAM Oa3oBod dactu Onokabl «/luctummuaer (Moxynu)» OITOIT BO- mo
nanpasnenuto noarorosku 04.04.01.

JlaHHBI KypC 3aKjiaJblBa€T 3HAHUA I HAyYHO-HUCCIEIOBATEIIbCKOW MPAKTUKU U
BBITIOJIHEHUSI MAarucTepCKux Jucceprauuil. JlucuurniamHa HENOCPENCTBEHHO CBsf3aHA C C
HEOPraHWYECKOM XUMUEHN, C XUMUEH KOOPJIUHAIMOHHON COEIUHEHHMIA.

1. Conep:kanme JMCHUILIMHBI (MOAYJSA), CTPYKTYpPHPOBaHHOe 10 TeMaM
(pasaenaM) ¢ ykazaHHeM OTBEJECHHOI0 HA HHX KOJIHYeCTBA aKaJeMHYeCKHX
WIN aCTPOHOMHUYECKHX YACOB ¥ BUAOB Y4eOHBIX 3aHATHH.

4.1 CTpyKTypa TUCHUINJINHBI.
OO6m1ast Tpy10€MKOCTb JUCIUIUIMHBI TT0 OYHOUW opme 0OydeHHs coCcTaBisieT 6
3aueTHbIX equHull (180 akagemMuyeckux yaca).

TpyaoeMKoCTh, 4acoB

Bu paboet CemecTpsl Bcero
3 _ 2

OO01mas TpyA0€MKOCTh 180/5 - 180/5
AynutopHas pabora: 34 - 34
Jexyuu (JI) 17 - 17
Ilpakxmuueckue sanamus (113) 17 B, 17

Jlabopamopnwvie pabomut (JIP) - - -

CamocrosiTenpHas padbora 92 - 92
CamocrosiTenbHOE U3yUYEHUE Pa3IeIOB 92 - 92
By uToroBoro KOHTpOJIS — SK3aMeH 36 _ 36

4.2 ConepxxaHue JeKIIMOHHOTO Kypca

Ne | HaumeHnoBanme Conepxanue JeKIIUOHHBIX 3aAHATHI (TeMbI)

n/n | pa3aena TMCUUIIMHBI

1. | DnekTpoHHO- CBs13b BEpOATHOCTH TIOTJIOMIEHHS KBaHTa ¢ MonsipHbiM | [, PK
Kosie0aTeNbHO- koa¢pdunmenToM. 2. CpaBHEHHUE CIIEKTPOB JJIsl Pa3HBIX
BpalaTeabHbIe THUIIOB MOTJIOMIAIOIINX BEIECTB: aKBa- U
CHEKTPHI TIOTJIOIIEHHS | alliJOKOMIUIEKCOB, OPTAaHUYECKHX BEIIECTB C
MOJICKYJI. XpOMOGOPHBIMH IPYIIIAMHU; UX KOMILJIEKCOB C

MeTaJlJIaMH, KOMITJICKCOB TIEpEHOCA 3apsya U JIp.
Bo3moxHOCTH ompeienieHus BEMIEeCTB Ha OCHOBE
CIICKTPOB KaXKJOTO THUTIA.

[IpoucxoxaeHne CeKTPOB MOTIIONICHUS aKBa - U
aryI0KOMILIEKCOB d- U f-

JJIEMEHTOB.

Teopus KpUCTAUTHYECKOTO TOJIS. 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 nocryna: 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" Ku — 3apsiz1 571eKTpoHa;

eo = 8,85:107'"* ®/M — dnekTpHUECKas OCTOSHHAS;

h=hl2r=6,63-10* JI:x/c - nocrosgunas [lnanka;

a TaK)K€ PacCYNTaTh PAJHUYC 1-OH OPOUTHI IEKTPOHA I BOIOPOIONOIOOHBIX CHCTEM (COCTOSIINX
W3 S7pa ¢ 3apsIoM Ze W OJTHOTO 2JIEKTPOHA)

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. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOH JTUTEpPaTypPhl, HEOOXOAUMOI 1JIsA
OCBOEHMSI TUCUMIITIMHBI (MOXYJIs)

7.1 OcHoBHas1 JUTEpaTypa
1. I'pxeropxesckuii K.B. OcHOBBI MoJIeKyIsIpHO# criekTpockonuu. CreKTpbl ONTHYECKOTO
MOTJIOUICHUS] ¥ IFOMUHECIICHIINY, TPUMEHEHNE B U3yUYE€HUHU MOJTMOKCOMETaNIATHBIX
HaHOKJIAcTepoB [DNEeKTPOHHBIHN pecypce]: yueOHoe nocodue/ I'pxeropkesckuii K.B.,
Octpoymiko A.A.— DIeKTpoH. TEKCTOBBIEC TaHHbIe.— ExarepuHOypr: Ypanbckuit
¢benepanbubiii yauepcuret, ObC ACB, 2015.— 212 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/66564.html.— DbC «IPRbooks»
2. Heynauuna JI.K. ®u3nko-xuMu4eckre OCHOBbI IPUMEHEHUSI KOOPAMHALMOHHBIX COEAMHEHNI
[DnexTpoHHBIH pecypc]: yuebHoe nocobue/ Heynaunna JI.K., Jlakuza H.B.— DnexTtpoH.
TEKCTOBBIE JaHHble.— ExarepunOypr: Ypanbckuii ¢penepansublii yausepcuter, ObC ACB,
2014.— 124 c.— Pexum poctymna: http://www.iprbookshop.ru/68499.html.— 3BC «IPRbooks»
7.2 JlonoTHUTeIbHAS JTUTEPATypa
1. KyapsimoBa, A. A. XMMUYECKUE PeaklMi B AHAUTUTHYECKOW XUMHH C TPUMEpPaMHU U 3aJ1a4aMu
JUTSL CAMOCTOSITENILHOTO pelieHusl [ DIeKTPOHHBIN pecypc] : yueOHoe mocodue / A. A. Kynpsimona.
— DIIeKTpOH. TeKCcTOBbIEe NaHHble. — Camapa : PEABU3, 2011. — 75 ¢. — 2227-8397. — Pexum
noctyna: http:// www.iprbookshop.ru/10157.html
2. (Kompinosa), B. JI. Ananutudeckast Xumusi 1 GU3MKO-XUMHUYECKUE METOIbI aHAIH3a
[DnexTpoHHBI pecypc] : mpakTukym / Banosa B. /1. (Kombsutosa), E. U. [Mapmmna. —
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http://www.iprbookshop.ru/10157.html

OneKxTpoH. TeKcToBble JaHHble. — M. : JlamkoB u K, 2015. — 199 ¢. — 978-5-394-01301-
0. — Pexwum nmoctyna: http:// www.iprbookshop.ru/10905.html

8. Ilepeyenr pecypcoB HMH(OPMANHOHHO-TEJIEKOMMYHHUKANUOHHOU ceTHn “WHTepHer”
(masee - cerb "HTEpHET”), HEOOXOAMMBIX /IJIS OCBOCHUS JUCIUIIJIMHBI.

www.iprbookshop.ru
www.knigafond.ru

http://www.pedagogika-rao.ru
http://elibrary.ru — Hayunas anekrponnas Oubaunoreka, cucrema PUHII
. http://www.newlibrary.ru/genre/nauka/himija/spektralnye_metody analiza

. http://www.inet-knigi.org/Knigi/Himiya/
http://pedsovet.org/-uHTEepHET NIEACOBET

DNeKTpOHHO-OMONMMOTeYHas cucTeMa u3narenbcTBa «Jlap» - Pexxum nmocryma: — http://
e.lanbook.com

8.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enunas snexktpoHHas oOpa3oBatenbHas cuctema U-complex

AHTHIUIarHaT

Omneparmonnas cuctema Windows

Kommnerotrepnas nporpamma aist xumukoB AcidBasel ab

Kommprorepnas nporpamma s xumukoB Cheml ab

N R

PN

9. MeToanuyeckune yKazaHus JJis1 00y4AIOIUXCS M0 OCBOEHHUIO U CIATIIMHbBI

Teopernueckue 3HaHMsI, TOJyYEHHbIE U3 Kypca JIKLUH, 3aKpeIUIsIIoTCs Ha J1abopaTOpHBIX
3aHATUAX. JlabopaTopHble 3aHATHS MPOBOJATCSA B CHEIMATbHO OOOPYIOBaHHBIX J1AOOPATOPHSIX
(3-28 «Jlaboparopus ananutuueckoil xumuu Nelw», 3-18- «JlaGopatopuss xumum Ne2y» c
NPUMEHEHHEM HEOOXOAMMBIX CpPEeACTB 00ydeHus (J1abopatopHOro o06opyaoBaHHs, 00pa3loB,
HOPMATUBHBIX M TEXHUYECKUX TOKYMEHTOB U T.I1.).

[Ipu BeIMONHEHUM TAa0OPAaTOPHBIX pabOT MPOBOAATCS: MOATOTOBKAa OOOpPYIOBAaHUS U
npubopoB K paboTe, U3ydeHUE METOAMKH PabOThl, BOCIPOU3BEIACHHUE H3YyYaeMOIO SBIICHMS,
U3MEPEHUE BEJIMYMH, OIPEJCIEHNEe COOTBETCTBYIOIIMX XapaKTEPUCTUK M  IOKa3aTesei,
o0paboTKa JaHHBIX W MX aHaiu3, 0000lIeHue pe3ynbTaroB. B Xxome mnpoBeneHus padboT
UCTIONB3YIOTCSL IJIaH paboThl W TaOMUIBl 11 3amucedl HaOmoneHuil. [lpu BBITONHEHUU
71a00paTOpHOM paboOThl CTYJEHT BeAeT pabouue 3alucH pe3ysbTaTOB MU3MEPEHUN (UCIIBITaHuil),
oopMIIseT pacueTsl, aHAITM3UPYET MOJIyUYEHHbIE JaHHbIE ITyTEM YCTAHOBICHHS X COOTBETCTBUS
HOpMaM W/WJIM CpPaBHEHHUS C HM3BECTHBIMU B JIUTEpaType AAHHBIMU W/WINM JaHHBIMU JAPYTUX
ctyaeHtoB. OKOHUATENbHBIE pe3ynbTaThl opopMiLsitoTcs B (opme 3akmoueHus. B yueOHo-
METOAMYECKOM IOCOOMM M0 J1a0OpaTOpPHOMY MPAKTUKYMY YKa3bIBae€TCsl IEPEYEeHb CPENCTB
o0yueHus, GopMyIUpyeTcs 1eIb IPOBEJCHUS U COAEp KaHue Kaxkoi J1abopaTtopHoil paboTsl. 1o
pe3yJibTaTam, MOJIyYEHHBIM IIPH BBIIIOJIHEHUH J1a00paTOPHBIX padoT, 0(OPMIISIOT J1abOopaTOPHBIN
oryer. OTYET OICHMBACTCA IO COJNEPKAHHMIO TEOPETUYECKOW HH(POpPMAIUK, MNPaBUIBHOCTH
00pabOTKM MOJTYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX U BEPHOCTH UX UHTEPIPETAIHH.

MeTtoauueckue ykazaHus 1o o(hopMIICHHIO OTYETa MO TaOOPaTOPHBIM paboTaM.

OdopmiieHre oTyeTa BIMOJIHACTCS B IIe4aTHON Gopme. B oryere 10KHBI OBITH
IPUBECHBI: 11e1b Pa0OThI; KPATKOE U3JI0KEHNE TEOPETHUECKUX OCHOB, METOJIMKA IPOBEJICHUS
paboThl; 00paboTKa U 00CYXIEHHUE MOTYYSHHBIX PE3YJIbTATOB, BBIBOJIBI.

Habop Tekcra nomken ObITh C/iesIaH B TEKCTOBOM peaakTope Microsoft Word nist
Windows mto60ii Bepcuu.

[Tpu HaOope TekcTa cieayeT BbIIepKUBATh CIeAYIONe 00g3aTebHble TPeOOBaHUS:
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—

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

2. HIpudt ocHoBHOTO TekcTa - Times New Roman; pazmep 14 myHKTOB
(xermnp), 1,5 unTepnai.

3. AO03a1HbII OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.

4. Hymepanus ctpanui — BHU3Y.

5. 3arojoBKM, MOJ3aroJIOBKH, PUCYHKH, TaOJIUIbI, (OPMYJbl OTAEISAIOTCS OT OCHOBHOIO
TEKCTa MEXCTPOUYHBIM PACCTOSHUEM.

10. IlepeyeHb HMH(POPMALHMOHHBIX TEXHOJOIMii, MCIOJb3yeMbIX NPH OCYLIECTBJIEHHH
o0pa3oBaTe/IbHOT0 TMpolecca MO IHCHMIIMHE (MOAYJI0), BKJIWYas MepevyeHb
NpPOrpaMMHOT0 o0ecnieyeHuss W WHGPOPMANMOHHBIX CHPABOYHBIX cHCTeM (NpH
He00XO0AMMOCTH).

Enunas snexTpoHHas odpazoBarenbHas cucteMa U-complex
AHTUIUIaruaT

Buneo-nexknnn

DNEeKTpOHHBIE YUEOHUKHU
DJEKTPOHHBIE IPE3CHTALNN
KommnsrorepHoe tectupoBanue

11. MaTepunajibHO-TeXHHYecKasi fa3a, HeoOXoAUMAs /ISl OCYIIeCTBIEHUS
0o0pa3oBaTeIbHOIO Npouecca Mo TUCHUILINHE (MOIYJIIO).

JlekMOHHBIE 3aHATHUS NPOBOATCA B ayauTopuu 2-02 nexiuonHoro kopnyca (b) (kopmyc
Kamiyca) YeueHCKOTo TOCYAapCTBEHHOTO YHUBEPCUTETA, OCHAIIIEHHON TaK)Ke U MPE3CHTAIMOHHON
TEXHHUKOM.

JlaGopaTopHbie paOOTHI TPOBOATCSA B yUeOHBIX JabopaTopusax Kadenpsl 001mel XuMuu
(3-28, 3-18), koTOpBIC OCHAIIEHBI BBITSHKHBIMU IIKaGaMd M OCHOBHBIM J1aOOpPaTOPHBIM
00opyI0BaHUEM:

071 836eUUBaHUsL — BECHl TEXHOXUMHUYECKUE W aHATUTHYECKHE;

ona gunemposanusi — BOPOHKU CTEKIIAHHBIE, (apdopoBbie, KoiObl byH3eHa, Hacoch
KaMoBcKkoro, BakyyMHbIE HACOCHI;

Ol 8bICYWUBAHUS U NPOKANUBAHUSA Geujecm — OKCUKaTophl, damku Ilerpw,
dbapdopoBbIe YalIKH, TUTIIH, CIUPTOBKH, CYIIMWIbHBIE MKa(bl, MyenbHbIe MeYH;

01 NpUeOMosieHus pacmeopos — CTAaKaHbl, MEPHbBIE KOJIObI, MEPHBIC IHIHHIPEI,
MIUATIETKH, HA0OPHI aPEOMETPOB;

0151 NpoGedeHuUsi pAa3IUYHbIX ONbLIMOE NO MNOJNYYEHUIO Beuecms U 6GblAGIeHUI0 UX
XUMUYECKUX C80UCME — CTEKIISTHHBIE TPOOUPKH, CTaKaHbI, KOJIOBI U peTOPTHI; KoJ0bI Bropia;

BOPOHKH KarllelbHble, CKISTHKH J{pekcenst, TUIIEHKO U ApyTue IPOMBIBHBIE CKIISTHKH;

daphopoBble UalIKM, CTAaKaHbBl, THUIJIHM, CTYIIKA C MECTHKaMu; ammapaTtsl Kwumma,
ra3oMeTpbl, 030HATOPHI, KAIOPUMETPHI, TEPMOMETPHI, KOJIOOHArPEBATEH;

BOJISIHBIC, MACIISIHBIE U TIecUaHble OaHM;

XONOMMIbHUKH JIMOuxa, BO3AYIIHbIE XOMOAMIBHUKH, KPUCTAILTU3AaTOPhI; TPUOOPHI s
HAOJMIOACHUST  DJICKTPONPOBOAHOCTH, JJIS  DJEKTPOJU3a; TalbBAHUYECKUE DIIEMEHTHI,
BOJIETMETPBI, TEPMONAPHI, JIA0OPATOPHBIE aBTOTPAHCPOPMATOPHL;

nepeMenInBaroliee yCTpoicTBo, eHTpudyra, KoJIOoHarpeBaTesy;

CTOJIBI JTA0OpATOPHBIEC U PUCTEHHBIE C TIOJIBECHHBIMU - BOAOW U MiepeMeHHbIM TokoM 220 B;
XMUMUYECKHE MIKa(bl 1151 XpaHECHHS: PEaKTUBOB; MOCY/Ibl; IPUOOPOB; XaJIaToOB, BEPXHEH 01eXk/Ibl,
BBITSDKHBIE 1IKadbl, HA0Op apeoMeTpoB, Kanopumerp, pH-metp, cnektpodorometp,
(b oTOKOTIOPUMETD, Ta00PATOPHBIA MUKPOCKOII.
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10.

11.

Conepxanue

[enu 1 3324 OCBOCHHS TUCITUTLTAHBI

Lenu 1 3a1a9M OCBOCHHS TUCITUTUTAHBI

[TepeueHs TUTAHUPYEMBIX PE3YILTATOB OOYUCHHUS 110 TUCITUTUTHMHE
(MOyJTI0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHHUS
o0Opa30BaTeIbHON MPOrpPaMMbl

Mecro mucumminabl (Moayisi) B ctpykrype OITOIT

CopepxaHue JUCHUILTUHBI (MOJYJIf), CTPYKTYPHUPOBAHHOE 10 TEMaM
(pa3znenam) ¢ ykazaHHEM OTBEJECHHOI'O HA HUX KOJIMYECTBA
aKaJeMHUYCCKHUX YaCOB U BUJIOB YUCOHBIX 3aHATHIMA

[Tepeuenp yueOHO-METOAMUECKOTO 00ECTIeUeHUS ISl CAaMOCTOSI TEIbHON
paboThl 00YYAOITUXCSI TIO TUCITUTIIMHE (MOTYITIO)

@DOH/ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHS MPOMEKYTOYHON aTTeCTalluu
00yJaronumxcsi Mo JUCIUTUTMHE (MOTYJIIO)

[lepeueHb OCHOBHOM U JOMOIHUTENBHON YUEOHOM IUTEPATYPHI,
HEOOXOAUMOM JIJIs1 OCBOCHHMS TUCIIMIUIMHBI (MOJTYJISI)

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"NuTepHeT", HEOOXOIUMBIX AJII OCBOCHUS JUCIMUILIUHBI (MOTYIs)
MeTtoauieckre yKa3aHust isl 00YYaroIIMXCsl IO OCBOCHUIO TUCITUTLTAHBI
(Momyns)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX TPH
OCYIIECTBIICHUH 00pa30BaTEIHHOIO MpoIecca Mo AUCIUTUIHHE (MOIYIIIO),
BKJTFOUAs TIEPEUCHD MPOTPAMMHOTO 00ecrieYeHUs ¥ WH(POPMAITMOHHBIX
CIPAaBOYHBIX CUCTEM (TIPU HEOOXOIMMOCTH)

Onucanre MaTepHaTLHO-TEXHIYECKOM 0a3bl, HEOOXOIUMOM ISt
OCYILECTBIICHHUS 00Pa30BaTEIBLHOTO MpOIecca MO AUCHUIITHHE (MOTYJIIO)

CcTp.
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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;

- Hay4uTh HAONIOJaTh, BBIBIATH M OICHMBATH pPE3yJbTaThl CBOEH pabOTHI; 00ecmeduTh

¢dbopMHpOBaHUE y CTYACHTOB YMEHHMI U HAaBBIKOB OCYIIECTBICHHUS Y4eOHO-IIO3HABATEIbHOU U

pohecCHOHANBHOM e TENIbHOCTH

2. [lepevennb IIIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHHUILINHE, COOTHECEHHBIX C
IUVIAHUPYEMBIMH Pe3yJIbTATAMHU 0CBOCHHs 00pa30BaTeIbHON IPOrPaMMBbI.

[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
. Kareropusi komnereHuui
KOMIIeTeHIUH
[1K(0)-1,1: 3HaeT 0COOEHHOCTH
CTPYKTYpbl U CBOMICTB HEOPraHMYECKHX
CrienmanbHbIe 3HaHUS M YMEHMUS,
IIpodeccuona BEUIECTB U MAaTEpPUAIIOB, COCTABIIAIOIINX

HeoOxoauMbIe 15 9P (HEKTUBHOTO N
JIbHBIE OCHOBY HayKOEMKHX oOmacreit

peleHus 3a1a4 B .
(ITK) - HApOJIHOTO XO35HCTBA
MPONU3BOACTBECHHOU ACATCIbHOCTU

B pe3ynbrate 0CBOSHUS AUCIUIUIMHBI O0YUYAIONTHIICS JIOJDKEH:

Haumenosanue
HMHAUKATOpa
KOMIIETCHIINH

3Hamp:
I1K(0)-1,1: -OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX
3Haer IIPOLIECCOB M XAPAKTEPUCTUKU PABHOBECHOT'O COCTOSIHHUS;
0COOEHHOCTH -ypaBHEHUsI (OPMabHOW KUHETHKM WM KHUHETHKH CIOXHBIX, LEMHBIX,
CTPYKTYpHI U TeTepOreHHBIX U POTOXUMUYECKUX PEAKIIHII.
CBOWCTB ymembp:

HEOPraHUYEeCKU -BBIIOJIHATH OCHOBHBIE XUMHUYECKHUE OIepaluy,  ONpeaesaTh
X BEILECTB U TEPMOJUHAMUUYECKNAE XapAKTEPUCTUKN XUMUYECKUX PEAKLUN U
MaTepuaos, PAaBHOBECHBIE KOHIIEHTPALMX BELIECTB, UCII0JIB30BAaTh OCHOBHBIE

COCTaBJISAIOLIUX XUMHUYECKNE 3aKOHBI, TEPMOJMHAMUUYECKNE CIIPABOYHBIE JAHHBIE U

OCHOBY KOJIMYECTBEHHbIE COOTHOLIEHHSI HEOPraHUYECKONW XUMHHU ISl pEIIeHUs
HayKOEMKHX npodeccCHOHATIBHBIX 33a4;
oOmacreit -IIPOrHO3UPOBATH BIIUSIHHE pa3nuuHbIX  (HaKTOpOB Ha
HapOIHOIO paBHOBECHE B XMMHMUYECKUX PEaKLUsAX;
XO035HCTBA -COCTaBJISITh KUHETHMUECKHE YPAaBHEHUS JUIsI MPOCTHIX peakuuid u
IIPOrHO3UPOBATh BIIMSHUE TEMIIEPATYphl HA CKOPOCTH MpoLiecca.
61a0ems:




-METOAAMH IIPOBEICHUS XUMUUIECKOTO aHAIIN3a;
-HaBbIKAMH BBIYMCIIEHUS TEIUIOBBIX 3()()EKTOB XUMHUECKUX PEaKLUil
IIPY 3aJJaHHOM TEMIIEpAaType B YCIOBHAX IOCTOSHCTBA JABJICHUS MU

o0beMa; -HaBBIKAMU BBIYUCIEHHS KOHCTAHT CKOPOCTH pPeaKIUl
pa3sIMYHBIX ~ MOPSAAKOB IO  pe3yabTaraM  KUHETUYECKOI'O
JKCIIEpPUMEHTA.

3. Mecto aucunmiunsl (b1.B.JIB.4.1) B cTpykType 00pa3oBaTe/ibHOM NPOrpaMMBbl

Jucuunnuna b1.0.08 «KuHeTtnka M paBHOBECHE XMMHMUYECKHX PEAKIUiD» OTHOCUTCS K
obsi3arenpHON YacTu O1oka b1.0.08 ucuumimnel o Bei6opy. M3yuaetcs B 3 cemectpe
Ona 3akyagplBaeT 3HAHUA JUIS HAYYHO- MCCIIEOBATEIbCKON NMPAKTUKU U BBIIOIHEHUS
MarucTepcKux  auccepranuil.  /lucuuruiMHa ~ HENOCPEACTBEHHO — CBs3aHAa  C
HEOpraHUYeCcKOl XuMueH, GU3ndeckol XuMHeH U aHATUTUIECKOW XUMHEH.

[Iporpamma KakIoro pasjesa CTpOMTCS Ha OOMIMX MPHUHLUMNAX PAaCCMOTPEHHS
B3aUMOCBsA3U «COCTaB-CTPYyKTypa-CBOMCTBO» [UIsl pa3HbIX THUIIOB HEOPraHMYECKHX
MaTepuanoB. IlociemoBaTrenbHO paccMaTpPUBAIOTCS KPHUTEPUM BhIOOpAa MaTEpUAJIOB,
O0COOCHHOCTH HUX KPUCTAJNIMYECKON U e(EeKTHON CTPYKTYphl, cooTBeTCcTBYIOIME P-T-X
(dazoBble nuarpaMMbl U (U3UKO-XMMHYECKUE YCIOBUS TMOJyYEHUS MaTepHUajoB C
3a/IaHHBIMU CBOWCTBAMH. 3HAYUTEIbHOE BHUMAHUE YAENAETCS PACCMOTPEHUIO BIIUSHUS
MHUKPOCTPYKTYPBl MaTepHalloB Ha (YHKIMOHAJIbHBIE CBOICTBa. {7 HaHOMAaTepHalioB
aHATM3UPYeTCs poJib  pasMepHOro d¢d¢dekra, TMpoLecChl CcaMOOPraHU3aluu |
CTaOMIIN3aIMH HAHOKPUCTAIUTNIECKOH CTPYKTYPHI.

4. Cogepkanue TUCHHUILVINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 HA HUX KOJHYeCTBA aKaJeMHUYeCKUX 1N aCTPOHOMHYECKHX
4acoB M BU/JI0B Y4eOHBIX 3aHATHIA.

4.1 CTpykTypa IMCHUILIUHBI.

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

Bua pabotsl TpynoemMKocTh 4acoB
Cemectp
Bcero
3

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

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

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

PacuetHo-rpaduueckoe 3ananue (PI'3) - -




Pedepar (P)

Dcce (D)

CaMoCTOSTEIIFHOE HU3YUYCHHUC pa3aCIOB

38 38

3ayer/3K3aMeH

3auer 3auer

4.2 ConepxxaHue pa3ieioB IMCHUILTHHBI

Ne HaumenoBanue Conep:xaHue pa3jaesa IMCUUILUINHBI dopma
pasaesa| pasaeia TeKyIllIero
AUCHMILIMHBI KOHTPOJIsA
1 Pazgen 1. Beenenue| Pasnen 1. BeeneHue u OCHOBHBIE MOHATHS. XUMHUYECKAS
u KHHEeTUKAa Kak pasznen ¢usmueckoil xumun. CBs3b
OCHOBHBIC HOHATHA. | KyHETUKU C TEPMOJUHAMUKON
Xummyeckas CrnoxHble u npocThie peakuuu. [loHsTHEe 0 MexaHU3Me
KHHCTHKA KaK | peaknuu U sneMeHTapHO# cragui. CKOpPOCTh PEaKIUH.
pasnen OcHoBHBIE KUHETUYECKUE 3aKOHOMEPHOCTH
usmaeckoi JJIEMEHTApHBIX peakiuil. MOIEeKyIsIpHOCTb PEaKLUH.
XUMHH. CBs3b| OCHOBHOI IIOCTYJIAT XUMUYECKON KUHETHKH. [IpHHImII
KHMHETUKH C HE3aBUCUMOCTH.
TEPMOJMHAMUKOH | popmanphas kuHeTuka. KuHeTHUecKoe —ypaBHEHHE.
[Mopsmox peakuuu. Kunernyeckue oOpaTUMble W
HeoOpaTHMBbIE PeaKIIHH.
HeoOpaTtumMble peakiiuu HYJIEBOTO M IEPBOTO MOPSIKA. PK, JIB
[lepuoa monynpeBpallleHUsl U CpeHee BpEeMs KU3HHU B
peakuMsX MepBOro MopsaKa.
HeoOpaTtumMble peakiuu BTOPOTO U TPETHETO MOPSIIKA.
[Ipumepsl.  Peakuuum  n-oro  mopsaka.  Mertoasl
ompeNeleHUsT MOpsSAKa M KAKYIIMXCS  KOHCTaHT
CKOpPOCTE€H M3 DKCIEPUMEHTAIBHBIX JaHHBIX, €ro
JIOCTOUHCTBA u HEJIOCTATKHU. Mopaudukarum
uHTerpasibHoro Mmetrona. Juddepennuansueiii Meron
00pabOTKM  SKCIEepUMEHTANBHBIX  JaHHBIX.  J[Be
Moaudukanuu g hepeHIaTbEHOTO METOMA.
CpaBHeHHE WHTErpaibHOTO U JU(QepeHINaTBHOTO
METOJIOB.
2 Pasnen 2. | Pazgen 2. OO6paTumbie peakiuu 1-ro u 2-ro mopsiaka PK, JIb
ObpaTtumbie Kunernka napamuienpHbIx peakuuit 1-ro, 2-ro u
peakuuu 1-ro 1 2ro | CMEmaHHbIX MOPSAAKOB. OTHOCUTENbHAS peaKIIMOHHAS
nopsiKa CHoCcOOHOCTh coenuHeHnii. KuHernuyeckoe
HCCIIEI0BAHKE MIOCJIEIOBATEIbHBIX  PEaKLUM
1-ro nopsiaka.
3 Paznen 3. | Paznen 3. Kunernueckuil ananu3 cinoxsbix peakuuil | PK, K
Kunernueckuit CranMoHapHBI  PEXUM TPOTEKAHUS  pEaKIuu U
aHAJTN3 CIIOKHBIX TIPUHITATI KBa3UCTAIIMOHAPHOCTH. [Tonsitue 0
peakmii JUMUTUPYIOIIEN  CTaguu Iporecca W MPUHLHI
KBa3MpPaBHOBECHS.
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3aBUCUMOCTh CKOPOCTH PEAaKIHH OT TEeMIEpaTyphbl.
Temnepatypubiii ko dunuent. [lpasuno Baut-I'odda.
VYpaBHeHne AppeHuyca W €ro TepMOAMHAMHYECKUN
BBIBOJl. OHEPrus AaKTUBALUM U €€ ONpEelNeJICHUE U3
SKCIEPUMEHTAIBHBIX JaHHBIX. CTaTUCTUYECKUA CMBICI
SHEPTUH AKTUBALIUU.

Pa3nen 4.
Kuneruka
3JIEMEHTAPHBIX
peaxkuuii

Paznen 4. Kunetuka snemeHTapHbIX peakuuid Teopus
aktuBHBIX coynapeHuii (TAC). CedeHue coymapeHus.
@akTop coynmapeHusa. I'mnoresa AppeHuyca, €€
JIOCTOMHCTBA M Henoctarku. [loacuyér yucna IBOMHBIX
COYIapEHHIA. dopmyna Tpayrua-JIstouca.
[IpendkcrioHeHManbHbpIi  MHOXUTENb. HopMmainbHsle,
ObICTpble M MeJJICHHbIE OHMOJEKYJSPHbIE PEAKIIHH.
®opmyna XuHmenbByaa. CTepuuecKuil MHOKHUTEIb.

Mounomonekynsapubie peakuun B TAC. Teopus
Jlungemana, JaBJIEHUE  TMepexoja. CpaBHeHue
JKCIepuMeHTa ¢ Teopued. PDopmyna XUHIIEIbBYA.
OcHoBHbIE  HemocTaTku  Teopuil  Jlungemana u
XuHensByaa. Monomoinekymsipasie peakiuu B TAK.

IIonsiTHE O COBPEMEHHBIX TEOPHUSIX MOHOMOJIEKYJIIPHBIX
peakuuii. [Toustue o Teopunt PPKM (camocTosTensHo).

Tpumonekynspublie peakuuu B TAC.

PK, JIb

Paznen 5.
OcHoBHBIC
MpEACTABICHUS
TEOpUU
AKTUBUPOBAHHOTO
komiuiekca (TAK)

Pasnen 5. OcHOBHBIE TIPEACTABIEHUS  TEOPHUH
aktuBupoBanHoro  kommuiekca  (TAK)IToBepxHOCTh
MMOTEHIMAIBHOW DSHEPIMM B Cllydae B3aWMOJCHCTBHS
CBOOOJHOTO aromMa C JBYXaTOMHOH  MOJIEKYJIOM.
[TomysMnupudeckuid METO MOCTPOCHUS ITOBEPXHOCTEU
MoTeHIMaNbHOM dSHepruu Oipunra-lIlomsan  (I1119).
OHeprus akTUBAIMU U KOOPAUHATA PEAKLUU.

BriBog OCHOBHOTO YpaBHEHUSA TAK.
Tepmoaunamuueckass (GopmMa OCHOBHOTO YpaBHEHUS
TAK, tennora u 3HTponus aktuBauuu. CBs3b TEIUIOTHI
AKTUBALIUU c JKCHEPUMEHTAIBHON SHEprueu
axtuBanuu. CpaBaenne TAK u TAC.

PK, JIB

Pasnen 6. Peakmuu B
pacTBopax

Paznen 6. Peakuuu B pactBOpax.

[Ipumenenue teopuit TAC u TAK k peakuusim B
pactBopax. YpaBHenue bpencrena-breppyma. dakrop
aKTUBHOCTU. Peakuuy Mexa1y HOHAMU B pacTBOpPaXx.
DHTpONUIHOE MPABWIIO U €r0 00bICHEHUE Ha OCHOBE
addexra anexrponanpaBiaeHHOCTH. CosieBbie 3(HPEKTHI.

PK, (13)

Pasznen 7.
CrnoxHble peakuu

Paznen 7. Cnoxubie peakiuu OOmmMe 3aMedaHus.
Conpspxkénnble peakiuu. [Ipumepsl. AxTop, akuenrop,
nHaykrop. ®Pakrop wuHAYKUMHA. Poib XuMHUUeCKOU
MHAYKIUH B OMOJOTHYECKUX CUCPa3ien  X.

doroxumuyeckue peakuuu. 3akoH ['porryca-/Ipenepa.

PK, JIB, P
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3akon Banr-I'odda, 3axon Jlambepra-bepa, 3axoH
SKBUBAJICHTHOCTH OWHINTEeHHAa. KBaHTOBBIA BEBIXOX
peakimu. IlepBuuHble (QOTOXMMHUYECKHE IPOLECCHI.
Mexannsm ltepna-Donpmepa. ODKCIepUMEHTAIBHOE
ONpEICJIEHUE  KBAHTOBOIO  BBIXOJA  IEPBUYHOIO
nporecca. Bropuunsie poToxuMHuyecKe MPOLECCHI.

dorocencoOuMM3aus.

Paznen 8. Llennbie
peaKIuu

Paznen 8. llennbie peakiuu ClOXKHbBIE ILIETHBIE U HE
LIeMHbIe peaknuu. YacTtora, BEPOATHOCTh PEAKIIUH,
nuHa nenu. I[lpupopa akTuBHBIX wactuil. [IpuHumn
HEYHUUYTOKUMOCTU CBOOOIHOM BaneHTHOCTH. [Iprmepsl
LEMHbIX peakiuii. OCHOBHBIE CTAIUU IEMTHON PEaKIUu:
WHULIUUPOBAHUE, TMPOJOHKEHHE U  OOpBIB  IICTH.
[IpocTeie (Hepa3BETBIEHHBIE) U PAa3BETBIEHHBIE LIETIHbIE
peakuuu. Craaus pas3BerBiieHUs Lenu. DopmanbHas
KMHETHKA LEMHbIX PEeaKIIHii.

Peakuus  okucineHus ~ BojopoAa  Kak  IpUMEp
pa3BETBICHHOM LENHOM  peakuuu. MexaHusm u
KMHETUKAa peakuuu. [IpuHOHI KBa3sUCTalMOHAPHOCTH
H.H. Ceménona. Teopus npeaeinoB BOCIIAMEHEHUS

H.H. Ceménona. TemnnoBoi B3phIB.

PK, JIb

Pa3nen
Karamutuueckue
peaKIuu

Paznen 9. Kartanutnueckue peakuun OrnpeneneHue
MOHATUM  Karanu3a W Karanusatopa. OCHOBHBbIE
XapakTepHble OCOOCHHOCTH KAaTATHUTHUYECKUX PEaKIUil.
Knaccudukanus karanutuueckux peakiuil. [lpupona
JICUCTBUSL  KaTaJIU3aTOPOB B  CHUCPA3IEI X C
PaBHOBECHBIM pacpeieICHUEM SHEPTHUH.

@akTopbl, ONpPENESAIIINE KAaTaATUTHYECKUE CBOWCTBA.
Koppensuronnsie cootHomenust bpencrena-Ilonsau.
Karanutuueckas aKTUBHOCTD u SHEPrUs
MIPOMEKYTOUYHOT'O B3aUMOICHCTBUSI.

I'omorenHsIii kaTanu3 B pactBopax. KucioTHOOCHOBHOM
kartanu3. Krnaccudukamuss KHUCIOT W OCHOBaHUU IO
bpercreny u Jlptoncy. CooTHomeHue oOmero u
CHenu(pIecKOro KUCIOTHO-OCHOBHOTO KaTaau3a.
I'eTreporennsiit KaTaJus. [TIpomexyTouHoe
B3aUMOJICHICTBUE B TETEPOTCHHOM KaTaiause. AcopOnus
KaK CTaJusl TeTEePOreHHO-KATATUTHUYECKOW PEaKIIUH.
Teopun rereporeHHOro Karajiusza. MyJbTUILIETHAS
teopust A.A. banannuna. [IpuHIUI SHEPreTUYECKOro U
T€OMETPUUYECKOTO COOTBETCTBUA A.A. banannuHa.
@®epMeHTaTUBHBIM  KaTanu3. OOmue cBeAeHUA O
KMHETUKE M MeXaHHW3MaX (PepMEHTATHBHBIX PEaKI[Hil.

TemnepatypHas 3aBHCHMOCTb KHHETUYECKHUX
IIOCTOSIHHBIX. Y paBHeHUEe Muxasnuca-MeHToH
(caMOCTOSITENBHO).

Karanu3 KOMIUIEKCHBIMH COEAMHEHUSIMHU IE€PEXOIHBIX
METAUIOB. ['OMOTE€HHBIE peakIMu TUAPUPOBAHUA, MX

PK, P
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KMHETUKA U KaTanu3 (CaMOCTOSTENBHO).

OYHAS ®OPMA OBYYEHUA

4.3 Pa3jesbl AUCHUIIMH M BUABI 3aHATHI, H3y4Yaemble B 3 cemecTpe

Ne KomnmuectBo wacos
paszznen HaumenoBanwue pazaena JUCIHUITTUHBI Ayautopra
q Bcero| s pa6ora | CP
J | JIP
1 2 3 4 5 6
Pa3znen 1. BBeneHue u OCHOBHBIE ITOHATHS.
1. | Xumudeckas KMHETHKA KaK pa3aen Gu3ndecKon 6 1 1 4
xuMuH. CBSI3b KHHETUKU C TEPMOJAMHAMUKON
2. |Pasmen 2. OGparumeble peaknuu 1-ro u 2-ro mopsiaka 8 2 2 4
3. |Pazgen 3. Kunernueckuii aHanu3 CIOKHBIX PEAKIUN 8 2 2 4
4. (Pazgen 4. Kunetuka 3J1€MEHTApHbBIX PEaKIUil 8 2 2 4
5. |Pazgen 5. OcHOBHBIE IPEICTaBICHUS TEOPUN 2 5 ) 4
akTuBHpoBaHHOTO Komiuiekca (TAK)
6. |Pa3gen 6. Peakuuu B pacTBOpax 10 2 2 6
7. |Pazmen 7. CioxHBIE peaklu 8 2 2 4
8. |Pa3men 8. Llennble peakuuu 8 2 2 4
9. |Pazgen 9. Katanutuueckue peakuuu 8 2 2 4
Beero 72 [ 17|17 |38
4.4 CamocTosiTeqIbHAs padoTa CTY/IeHTOB
HanMeHOBAHME TEMLL Bun CaMOCTOHTeHLHOfI Ouenoun | Koin- Kon
JMCHMIUTHB] K pasjiena BHEAYIUTOPHOM PabOTHI oe BO KOMITIETCH-
oOyuaromuxcs, B T. 4. KCP | cpeactBo | gacoB 005071
Pasznen 1. BBenenue u
OCHOBHBI€ MTOHSATHS.
XUMHUYECKash KHHETHKA [IpopaboTka yueOHoit vO. PK 6 [TK(0)-1,1
Kak paszziein pu3nueckon JIUTEPATYpPBl, JTEKLIHUH ’
xuMuu. CBSI3b KHHETUKHU C
TEPMOJUHAMUKOU
Paznen 2. O6paTtumble
peakuun 1-ro u 2-ro IIpopaboTka yueOHOM IK(0)-1.1
nopsiAKa JIUTEPATYpPBl, JTCKIHM. 1, PK 8 ’
[ToaroroBka noknaza.
Pasznen 3. KI/IHeTI/I‘IGCKI/IfIU ITpopaGoTka yqe6H0v171 vO. PK g [1K(0)-1,1
aHaAJIN3 CJIOKHBIX PEAKINil | JIUTepaTyphl, JICKITUH ’
Paznen 4. Kunetuka [IpopaboTka yueOHO# I, PK 8 I1K(0)-1,1
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3JIEMEHTAPHBIX PeaKIUl JUTEPaTyphl, JTEKIUH.
IloaroroBka nokianua.
Pa3znen 5. OcHoBHBIE
TIpe/ICTaBIeH s TEOPUH IIpopaboTka yue6HOit VO. PK 2 11K (0)-1,1
AKTUBHPOBAHHOTO JUTEPATypPBl, JIEKIUH ’
xomiuiekca (TAK)
Pazgen 6. Peakuuu B [IpopaboTka yueOHoi MK (0)-1,1
pacTtBopax JINTEPATYPBI, JICKLUH. I, PK 10 ’
IloaroroBka nokiana.
Pasnen 7. CioxHble IIpopaboTka yuebHOit vO. PK 2 11K (0)-1,1
peaxkuuu JUTEPATypPHl, JEKINH ’
Pazpnen 8. Llenusie [IpopaboTka yueOHO# MK(0)-1.1
peakuuu JIUTEPATYPHI, JTCKIUH. I, PK 8 ’
[TogroroBka nokuaja.
Paznmen 9. [IpopaboTka yuebHoi MK(0)-1.1
KaranuTryeckue peakuuu | JUTEPATYPhI, JIEKIMM. I, PK 8 ’
[ToaroroBka qokiaja.
Bcero yacoB B 3 cemectpe: 38
4.5. JlabopaTopHbie padoThI
Ne Ne
n/n paszzaena HaumeHnoBaHue 1a00paToOpHBIX paboT Komunuecr
JTVCTIUTUTAHBI BO 4acoB
1 1 N3yuenune CKOPOCTH WHBEPCHH TPOCTHUKOBOTO 2
caxapa
2 2 N3ydeHune ckopocT MyTapOTalliH TITFOKO3bI. 2
3 4 Nzyuenue CKOpPOCTH pa3iIoxKeHUs 2
nepoKcuaa  BOAOPOJA ra3oMeTpUIeCKIM
METOJIOM.
4 5 N3ydyenne  CKOpOCTH  THAPOIU3a  YKCYCHOTO 2
AHTUAPHUIA METOAOM 3JIEKTPUUECKOM TPOBOAUMOCTH
5 7 N3yuenune KUHETUKU peaxkuuu OKHUCJICHUS 3
THOMOYEBUHBI u THOAlleTAaMUAA
rexcanuranodeppat(Ill) B memouynoM pactBope.
6 8 Uzyuenue KHUHETUKH (hOTOXMMHUYECKOTO 2
pa3I0XKEeHUs IEPOKCUAA BOAOPOA.
Uroro: 17

4.6 IlpakTuyeckue 3aHATHS (CEMHHAPBI) — HE IPETYCMOTPEHBI Y4EOHBIM IJIAHOM

4.7 KypcoBoii mpoekT (KypcoBasi padoTa) - He IPeyCMOTPEH yU4eOHBIM TUIAHOM
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OYHO-3A0YHASA ®OPMA OBYYEHUA

4.3 Pazgebl JMCHUILIMH ¥ BUABI 3aHATHI, n3y4aemble B (3) cemecTpe

KonuuectBo uacoB

Ne HaumenoBanue pasziena JUCIUTUIHHBI AyauTopra
m/n Bcero s pabora | CP
J | JIP
1 2 3 4 5 6
1. |Pasmen 1. BBemeHue M OCHOBHBIE MOHATHS. XUMHUYECKAs
KMHETHKa Kak pasnen gusudeckoi xumun. CBs3b 8 2 2 4
KMHETHKHU C TEPMOJIMHAMUKOM
2. |Paznen 2. O6patumeple peakiuu 1-ro u 2-ro mopsiaka 10 2 4 4
3. |Paznen 3. Kunernueckuii aHajnu3 CIOXKHBIX peaKIIUi 10 2 4 4
4. (Paznen 4. Kunetuka sieMEHTapHbIX Peakivi 4 2 2
5. |Pa3nen 5. OcHOBHBIE NMPEICTABICHUS TEOPUU
8 2 2 4
aktuBupoBaHHoOro Komiuiekca (TAK)
6. |Pa3nen 6. Peakuuu B pacTBOpax 8 4 )
7. |Paznmen 7. CnoxKHBIE peaKIuu 10 4 4
8. |Pazmen 8. llennbie peakuun 6 2 4
9. |Pazgen 9. Katanurnueckue peakuuu 8 2 4 4
Beero 72 | 14| 28 | 30

11




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 cranaaptHyto AH peakuuu: COg) + 2 Oz = COyqy

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»
YTBep:keH Ha 3acenanuu kadeapsl oT 3 ceHTsops 2022 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. IlepeyeHb OCHOBHOM W JIONMOJIHUTEJIbHON Y4eOHOU JMTEPATypPbl, HEOOXOAUMOM
JJISL OCBOEHM S JUCUMILIMHBI (MOXYJIs)

7.1 OcHoBHAas JUTEpaTypa
1. Pocun N.B., Tomuna JI.JI. O0miast u HeopraHuyeckasi XMMHsI. COBPEMEHHBIH Kypc.
YyeOHuK 11 akageMudeckoro 6akanaspuata. 2014 r.1338 c.
Cepus: bakanaBp. AkazeMu4ecKkuil Kypc
2. I'muaka H.JI. O6mas xumust 19-e uzn., nep. u gon. Y4UeOHUK I aKaJeMUYecKoro OakaiaBpuara.
20151.900 c. Cepus: bakanaBp. AkaneMuueckuii Kypc.
4. I'muaka H.JI. TIpaktukym mo o6mieit xumuu. Y4ebHoe mocodure i akaJeMUIeCcKOTO
OakanaBpuata.2015 r.248 c. Cepust: bakanaBp. AkageMUIeCKHil Kypc

7.2 lonotHUTEIBHAS JIUTEPATYpAa:
1.AxmeroB H.C. O0mias u Heopranudeckas xumus, M.: Beicias mkosa, 1998.
2. I'onb6paiix 3.E. Macnos I'.11. «COopHuK 33134 1 ynpaxxHeHui mo xumum» M.: Beicm. k.,
1997.
3. Hukepcon P., I'peit I'., Xeitt J>x. OcHOBHBIE 3aKOHBI XuMuK, M.: Mup, 1982.
4. Onenun C.C., ®aneeB ['.H. Heopranudeckast xumus, M.: Beiciias mkodna,
5. MaBnoB H.H. OOmiast u Heopranuyeckas Xumusi: Yueb. Ui By30B. - 2-€ U3l., mepepad. u J01. —
M.: Ipoda, 2002. — 448c.
6. I'muuka H.JI. 3AJTAYM U YITPAXXHEHUS ITO OBILEN XUMUWUH 14-¢ u3z.
VYuebHo-npakTrueckoe nmocodue.Cepusi: bakanasp. Akagemudeckuit kypc ['pud: YMO BO
Kon xauru: 383421 2015 . 236 c. ISBN: 978-5-9916-4780-9 Hena 339.00p.......
7. OBILIIASI U HEOPTAHUYECKA I XUMUS. TABOPATOPHBIM ITPAKTUKYM.
YyebOHoe mocobue ais By3oB Cepust: bakanaBp. AkageMUdecKuii Kypc
8. Pocun U.B., Tomuna JI.J1., Anukuna 1.b., babkuna C.C., benora JI.H., Endpumor B.1.,
MsicoenoB E.M., Spommnckuii A.W. I'pud: MO Kon xnuru: 378862 2014 r. 477 c. ISBN:
978-5-9916-1868-7 [ena 599.00p.
9. I'muuka H.JI. OBLIAA XUMUSA 19-e uzn., nep. u 1on. Y4eOHUK TSl aKaIeMUIECKOTO
OakanaBpuataCepus: bakanaBp. Akanemuueckuii kype I'pud: YMO BO Kox kauru: 384406 2015
T. 900 c. ISBN: 978-5-9916-5055-7 Lena 1 229.00p.
10. I'muuka H.JI. IPAKTHUKYM I10 OBILEN XUMHU. Cepusi: BakanaBp. AkageMHIecKHil Kype
I'pud: YMO BO Kox xauru: 381020 2015 1. 248 c. ISBN: 978-5-9916-4058-9

8. [lepeyeHns pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT”
(nanee - cerb "HTEpHET”), HEOOXOAMMBIX /IJISI OCBOECHUS JUCIUIJIMHBI.

3BC IPRbooks

Cucrema 'APAHT: 351eKTpOHHBIN EpUOANYECKUN CITPABOUYHUK [DJIEKTPOHHBIN pecypc].
KoncynbranT [1nroc: cipaBoYHO - MOMCKOBAs cUucTeMa [ DIeKTPOHHBIN pecypc]. —

OOO Hayunas snexkrponHast Oubnuoreka. UHTerpupoBaHHbINA HAYYHbIH HH(POPMAIIMOHHBIH
MOpTaJl B POCCUMCKOM 30HE ceTH MHTepHeT, BKIIFOYaronuii 0a3bl TaHHBIX HAYYHBIX W3aHUHA U
CEpPBHCHI /1711 THPOPMAITMOHHOTO O0EeCTIeueHUsI HAyKH U BBICIIETO 00pa30BaHUsI.
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http://elibrary.ru/
5. Uudopmanmonnas cucrema «EanHoe OKHO A0CTyMa K 00pa3oBaTeIbHBIM PECypcamy»
(http://window.edu.ru/).

8.1.CocTaB nporpaMMHOro odecrne4eHus

Enunas snextponHast o6paszoBarenbHas cucrema U-complex
AHTHUIUIaruaT

Onepanmonnas cuctema Windows

KommnbrotepHas nporpamma aist xumukoB AcidBaselab
Komnrerorepnas nporpamma juist xumukoB Chemlab

SNk W=

9.MeToauyecKkue yKa3aHus 1Jsl 00y4al0IIMXCH 110 0CBOCHUIO JUCUMIIIIHHbI

Teopetnueckue 3HaHUS, MOMyUYEHHBIE U3 Kypca JIEKIUH, 3aKpeIUIsIOTCS Ha JIabopaTOPHBIX
3aHATUAX. JlabopaTopHbIe 3aHATUS MPOBOASTCS B ClEMaIbHO 000PYAOBAaHHBIX Jaboparopusx (2-
16 «JIaboparopus ananutuueckoit xumuu Nely, 2-25 «JlabopaTopus aHamuTHUYECKONH XUMHUH Ne2y ¢
MPUMEHEHHEM HEOOXOIUMBIX CpelICcTB o00ydeHus (JaboparopHoro o0OopyaoBaHuUs, 00pa3IloB,
HOPMATUBHBIX ¥ TEXHUYECKHUX JOKYMEHTOB U T.IL.).

[Ipu BbIMOMTHEHMH J1TAOOPATOPHBIX PAOOT TMPOBOAATCS: TIOATOTOBKA OOOpPYIOBaHUSA W
npubopoB K paboTe, HM3ydeHHE METOIMKH pPaOOThl, BOCHPOM3BEACHUE H3Yy4aeMOIO SIBJICHUS,
M3MEpEeHHNe BEeJIMYHH, OMpEesIeHne COOTBETCTBYIOIIUX XapaKTEpUCTHK U TOKaszaTenel, oopadoTka
JTAHHBIX M WX aHajau3, 00oOIeHne pe3ysabTaToB. B xome mpoBeneHus paboT MCMOIB3YIOTCS TIIaH
paboThl U TabmuIBl 171 3anucei HaOroaenuil. [Ipu BeImomHEHNN Ta6OPaTOPHON pabOTHI CTYEHT
BeZIeT paboyue 3alucH pe3ysbTaTOB M3MEPEHUH (MCIBITaHUN), OPOPMIISET pacyeThbl, aHAIU3UPYET
MOJTyYE€HHBbIE JaHHBbIE IIyTeM YCTAHOBJEHHS HMX COOTBETCTBUS HOpMaM W/WIM CPaBHEHHS C
W3BECTHBIMH B JINTEpAaType IaHHBIMH W/WIM JaHHBIMH JAPYTHX CTyaeHTOB. OKOHYaTebHBIC
pe3ynbraThl  0QOpMISIOTCS B (opMe 3akioueHus. B ydeOHO- METOIMYecKOM MOCOOWH 110
71a00paTOPHOMY TMPAKTHUKYMY YKa3bIBae€TCsl MEpedYeHb CPeACTB OOy4eHus, (popmynupyercs Leib
MIPOBEJICHUS U COJEpKaHUe Kakaoi sabopatopHoil paboTel. [lo pe3ynbraTam, MONy4YEHHBIM MPU
BBITNIOJITHEHUH J1a00paTOpPHBIX padoT, opopmisaioT JiabopaTopHbli oT4eT. OTYET OLIEHUMBAETCS IO
COJICP)KAHUIO  TEOPETUYECKOW  WH(pOpMAaNWU, MPABWIBHOCTH  00pabOTKM  TOJTYYEHHBIX
HKCHEPUMEHTANIbHBIX TaHHBIX U BEPHOCTU X UHTEPIIPETALIUH.

MeTtoauueckue yka3zaHus o opopMICHUIO OTYETA 10 JJaGopaTOPHBIM paboTaM.

OdopmiieHre oTyeTa BHIMOJIHACTCS B IIe4aTHON ¢opme. B oTtyere 10KHBI OBITH
IIPUBEJICHBI: 11e€b PabO0Thl; KPATKOE U3JI0KEHUE TEOPETHUECKUX OCHOB, METO/IMKA ITPOBEICHUS
paboThl; 00paboTKa U 0OCYXKIEHHE MTOJTyUYEHHBIX PE3YJIbTaTOB, BBIBOBI.

Habop tekcTa nomkeH ObITh ciesiaH B TeKCTOBOM pefakTope Microsoft Word nist Windows
1006011 BepcHu.

ITpu HaOope TekcTa ciieayeT BbIIEPKUBATh CIeIyoNue 00s3aTelbHble TPeOOBaHUS:

1. Orctynsl cneBa — 30 MM u cripaBa - 10 MM, cBepxy, cHu3y — 20 MMm.

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

(xermp), 1,5 unTepnai.

3. AO3zanHbIi OTCTYHI paBeH 5 MeYaTHBIM 3HAKAM.

4. Hymepauus cTpaHull — BHU3Y.

5. 3arosioBKH, 110/13ar0J0BKH, PUCYHKH, TaOIHILIbI, (POPMYJIIbI OTAEISIOTCS OT OCHOBHOI'O TEKCTa
MEXCTPOUYHBIM PACCTOSIHUEM.

10. ITepeyens MHGOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX IPH OCYIECTBJIEHUMN
00pa30BaTEILHOIO MpoIecca Mo IMCHUIJINHE (MOAYJII0), BKJIKYAs NepeYeHb
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NPOrpamMMHOro odecriedeHnss U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIpH
HEO0X0IMMOCTH).

Enunas snextponHast oOpazoBarenbHas cuctema U-complex

AnTHIIIIaruat

Bupneo-nexmmn

DJeKTPOHHBIE YUCOHUKH

DNeKTpOHHbIE NMPE3EHTALINU

KommnsrorepHoe tectupoBanue

11. MaTepuanbHO-TeXHUYecKas 0a3a, HEOOX0AUMAS VIS OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO NMpouecca Mo AMCHHUILINHE (MOIYJIIO).

JleximoHHbIE 3aHATHS PoBOATCS B aynutopuu 4-01 nekuuronnoro xopmyca (b) (kopmyc
Kammyca) YeueHCKOro rocyJapcTBEHHOTO YHUBEPCUTETA, OCHAIIIEHHOW TaK)Ke U MPE3eHTAMOHHON
TEXHUKOU.

JlaGopatopHbie pabOTHI IPOBOJATCS B yUeOHBIX JlabopaTtopusx kadeapsl xumuu (3-23, 2-
18), KoTOpble OCHAILIEHBI BHITSKHBIMU IIKapaMi U OCHOBHBIM JIa0OpAaTOPHBIM 000pYAOBaHUEM:

0714 836eUUBAHUS — BECHl TEXHOXUMHUYECKUE U aHATTUTUYECKHE;

ons hunbmposanus — BOPOHKH CTEKISHHBIC, (dapdopoBbie, K00l byH3eHa, HacOCHI
KamoBckoro, BakyyMHbIE HACOCHI;

071 8bICYWUBAHUS U NPOKATUBAHUS 8eljecmE — SKCUKATophl, yamku [letpu, ¢apdopossie
YaIllKW, TATIIU, CIIUPTOBKH, CYIIMIbHBIC IKa(bI, MyQeITbHBIC ITeUH;

0/l NpU2SOMOGIeHUs. pacmeopog — CTaKaHbl, MEpHbIE KOJIObI, MEpHbIC IWJINHJPHI,
MUMETKH, Ha0OPBI apEOMETPOB;

0J1s1 NPOBeOeHUs. PA3TUYHBIX ONBIMOE NO NOLYYEHUI) 8eUeCME U BbIAGIIEHUIO UX XUMUUECKUX
c6oticme — CTEKIITHHbIE IPOOUPKH, CTaKaHbl, KOJIOBI U pETOPTHI; KOIOBI Bropiia;

BOPOHKH KarleJabHble, CKISIHKU J{pekcenst, TUIIeHKo U Apyrue IpOMBIBHbIE CKIISTHKY;

dapdopoBbie UaIIKW, CTaKaHbl, TUTIW, CTYNKH C TECTHKaMH; ammapartel Kwumma,
ra30MeTpBI, 030HATOPHI, KAJIOPUMETPBI, TEPMOMETPHI, KOJIOOHArpeBaTelNH;

BOJISIHBIE, MACJIsTHBIC U TIeCUaHble OaHw;

XOJMOAMIbHUKY JInOnxa, BO3AYIIHBIC XOJOAMIBHHUKH, KPUCTALTU3ATOPHI; MPUOOPHI s
HAOJII0/IEHUS 3JIEKTPOIIPOBOJHOCTH, JJISl DJIEKTPOJIN3a; TaJIbBAHUYECKUE DJIEMEHTBI; BOJIBTMETPBI,
TepMOIIapbl, IabopaTOpHbIE aBTOTPAHCPOPMATOPHL;

TepEMENINBAIOIIEE YCTPOUCTBO, IIEHTPpUdYTa, KOJTOOHArpeBaTENH;

CTOJIBI JTAOOPATOPHBIC U MIPUCTCHHBIC C MOABEACHHBIMHY - BOJIOW U TepeMeHHbIM TokoM 220 B;
XUMHUYecKHe mKadbl 7151 XpaHEHUS: PEaKTUBOB; TIOCY 1bl; IPUOOPOB; XanaToB, BEPXHEH OJEXKIbI,
BBITSDKHBIE 1IKa(bl, HA00p apeoMeTpoB, Kanopumerp, pH-meTp, ciektpodoTomeTp,
(dhoToKOIIOPUMETP, JTAOOPATOPHBII MUKPOCKOTI.
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11.

Coneprxanue

CTp.
Ilenu n 3a1a4u OCBOCHUS JUCIUILINHBI 4
[lepeueHs TIaHUPYEMBIX PE3yIBTATOB OOYUEHHUS 10 TUCIUTUINHE

(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTAMH OCBOCHMSI
00pa3zoBaTeIbHON IPOTrPAMMBI 4
Mecto qucuuniaussl (Moayiist) B ctpykrype OITOIT 6
ConepxaHue JUCHMILIUHBI (MOIyJIs), CTPYKTYPHUPOBAHHOE IO TEMaM

(pazznenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBa

aKaJIeMUYECKHX YacOB U BHJIOB YUEOHBIX 3aHATHH 6
[lepedyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS [UII CAMOCTOSTETbHON

paboThl 0OYYAOIIUXCS IO AUCIUTUIHHE (MOJIYIIIO) 11
@DOH/| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
oOydaromuxcs 1Mo JUCHUTUTHHE (MOJIYIIIO) 12
[lepeueHb OCHOBHOM U JOTIOJIHUTENBHON yU4eOHOMN JIUTEPaTyphl,

HEO0OXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOYJIS) 16
[lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"UnTepHet", HEOOXOIUMBIX JJIsl OCBOCHUSI TUCIUILTAHBI (MOTYJIS) 16

MeTtoauueckue yka3zaHus sl 00y4arouxcsi 0 OCBOCHUIO TUCIUILINHBI

(Mozyms) 17
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX TPU

OCYIIECTBICHUH 00pa30BaTEILHOTO MPOIiecca MO JUCIUTUIMHE (MOIYIIIO),

BKJIIOUasi IEpPEeYeHb MPOTrpaMMHOT0 obecriedeHus U HH(POPMALIMOHHBIX

CIIPABOYHBIX CHCTEM (ITPU HEOOXOIMMOCTH) 18
Onucanne MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBIEHUS 00pa30BaTEIHHOIO Mpoliecca MO AUCIUILTHHE (MOIYIIIO) 18



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 Cp
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.
. Ompenenute cranaaptHyto AH peakuuu: COg) + 72 Oz = COyqy

. 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.
. Onpenenute crannaptayo AH peakiuu:BaO ) + H,Ox = 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. Onpenenute crannaptayio AH peakmuu: CaCO;r) = CaOgy + 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 pasna 2,4:10™ 1/(Monb-¢), a mpu 85 °C = 2,410 11/(Monb*-C).

Bapuanr 4.
1. Onpenenure crannaptayto AH peakuuu: Cagy + 2H2Op0 = Ca(OH)on) + Hor

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%-Hoit cepHOU KucioThl (p =1,84r/Mi1) HeoOxoaum [t ipurotoBieHus 0,5 i
1,5M pactBopa?

3. BpluucanTe MPOLEHTHOE COAEPKAHUE CEPHOM 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/cm’).
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 xr/m?).
3. Kakoif 00beM COJSHOM KUCIOTHI ¢ MOJISIPHOM KOHIIEHTpaluel SKBUBAJIEHTA PaBHOW 4 MOJIb/I
TpeOyercs st Herrpanusanuu 10 T NaOH?
BAPUAHT 4
® CKoJIbKO IpaMMOB 5%-HOro pactBopa MokHO npurotoButs u3 KOH u 100r H.O?
e Kakyto maccy 30%-noro KOH nano npubasuts xk 200 r 90%-Horo pactBopa, 4ToObI MOJIyYUTh
50%-b111 pactBop KOH?
o Cxonbko M 0,41 H,SO4 MoxHO HeltTpanuzoBath npubasnenuem 800 mi 0,251 NaOH?

KonTtpoJsbnast padora 3.
Bapuanm Ne 1

1. Kakue u3 nepeuucieHHbIX coteit monsepratores runpoiansy: NaCN, KNO;, KCIO? s kaxoit

W3 THAPOIU3YIOMIMXCS COJIEN HANUCATh YPABHEHUS TUAPOIU3a B MIOHHOW U MOJIEKYJIIPHOU
bopmax.

2. Kakas u3 coseli nMeet B BOJHOM pactBope pH<7 Bcnenctsue ruaponusa? Hanummre
COOTBETCTBYIOIIME YPAaBHEHHS PEAKIIMU TUAPOSIU3a B MOJIEKYJIIPHON M HOHHBIX (pOopMax.

1) cynboun xanus 2) cynbdar kanus.3) cyaspun xpoma(lll).4) cynsdar xeneza(ll).

Bapuanm Ne 2

1. Kakue 13 nepeuncieHHbIX conei noasepratotcs ruaponnsy: NHyBr, NaClO4, HCOOK? [lns

KaXJ0#i U3 T HUAPOJIU3YHOIINXCA coJieil HalmucaTh YpaBHCHHA THAPOJI3a B HOHHOM U MOJ'IGKy.TISIpHOfI

¢dopmax u Haiiti pH ee 0,1 M BoaHOTO pacTBopa.



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.
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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

Baniabl

Kpurepun

I'mybokoe ¥ TPOYHOE YCBOGHHUE TporpaMMHOro  marepuana. llomHbie,
MOCJeA0BaTEIbHbIC, TIPAaMOTHbIE M JIOTHYECKM H3JIaraéMble  OTBETHl  IpHU
BUJOM3MECHEHNH 3aaHus. CBOOOJHO CHpaBiseTcss ¢ TOCTaBICHHBIMU 3a7adyaMu,
MOXKET 000CHOBAThL MIPUHSTHIC peleHus, JIEMOHCTPUPYET BJIaJICHUC
Pa3HOCTOPOHHUMH HaBBIKAMHU M IIPHEMAaMH BBINOJHEHHUS MPAKTHYSCKUX PaOoT.

3HaHne IporpaMMHOro marcpualjia, rpaMmOTHOC H3JI0KCHUC, 0e3 CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MPABUIIBHOC ITPUMCHCHHUE TCOPECTUICCKUX 3HaHI/II>'I,
BJIaACHHUC H€O6XOI[I/IMBIMI/I HAaBbIKAMM IIPU BBIIIOJITHCHUH ITPAKTHYCCKHX 3a1a4.

JleMOHCTpHpYeT YCBOEGHHE OCHOBHOTO MaTepHaja, ITpH OTBETE JOITyCKAIOTCS
HETOYHOCTH, IPU OTBETE HEJOCTATOYHO IpaBHIbHBIE (OPMYIMPOBKH, HAPYLICHUE
MIOCJIEIOBATEIbHOCTH B HW3JIOKEHWW TPOTPaMMHOTO Marepuana, 3aTpyJHEHUS B
BBINOJIHEHUH MTPAKTUYECKUX 3a/1aHUil.

Crnaboe 3HaHME MPOTPAMMHOIO MaTepuialia, TpPU OTBETE BO3HUKAIOT OIIMOKH,
3aTpyIHEHUS IPU BHIOJTHEHUH MPAKTUYECKUX PaboT.

He Ob110 HOMBITKA BBIMOIHUTE 3alaHuC.

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. IlepeyeHb OCHOBHOM U JONOJHHUTEILHON Y4eOHOM JJUTEPATYPbl, HEOOXOAUMOM I
OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

7.1 OcHOBHas TUTEpaTypa

1. AxmeroB H.C. O6mias u Heopranndeckas xumus. M. Beicm. mk. 2009. 743c.

2. I'muaka H.A. O6mas xumus. M.: «aTterpan-Ilpeccy. 2009. 727c¢.

3. I'apxkymun M.K., JlaBpentbeBa O.B., JlucoB H.U. u np. Heopranudeckas xumust s

TEXHUUYECKUX U TEXHOJIOTHUECKUX BY30B: yueOHoe nocodue. Camapa: Camap. roc. TexH. yH-T,
2008. 443 c.

7.2 lonoJTHUTEILHAS JIUTEPATypa

1.I'nnesnu M.U., ITokposckuii 1.1. Xumus tBepaoro tena. Munck, 1985.

2Ilyn. 4,

Oyanc ©. Hanotexnonoruu. M.: Texaocdepa, 2004.

3.JlxxoHcoH [I. TepmoamHaMHuuecKkue acieKThl HeopraHudeckoit 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.: Merannyprus, 1995.
6.Knaccugukarus XuMHUECKUX Peakluii 1 HEKOTOPbIe UX OCHOBHBIE THIIBI: yueOHOE mocodue. /
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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 - Jlunensuonnsiii gorosop Ne 157 —IT ot 01.08.2018

Hayka u Texnuka B Poccun JIunensnonnsiit gorosop Ne 157 —IT ot 01.08.2018

8.Ilepeyenb pecypcoB HHPOPMALMOHHO-TEJEKOMMYHUKAIMOHHONW ceTn “HHTepHer”
(nasee - cerb "UHTEPHET”’), HEOOXOAMMBIX /IJISl OCBOCHUS M CIUIJIMHBI.

3BC IPRbooks

Cucrema 'APAHT: 351eKTpOHHBIN NepUOANYECKUIN CITPABOUYHUK [ DIEKTPOHHBIN pecypc].
KoncynbranT [1ntoc: cripaBoYHO - MOMCKOBAs cucTeMa [ DIeKTPpOHHBIN pecypc]. —

OOO Hayunast snekTpoHHast oubinoreka. IHTerpupoBaHHbIN Hay4YHBIH HHPOPMALMOHHBIN
MmopTajl B POCCHICKON 30HE ceTh MHTepHeT, BKIIIOYANOMMK 0a3bl MaHHBIX HAyYHBIX
W3JJaHUN U CEPBUCHI JJIs1 HH(POPMAITMOHHOTO 00eCieueH sl HAyKH M BBICILIETO 00pa30BaHMS.
http://elibrary.ru/

5. Wndopmannonnas cuctema «EnmHoe OKHO nocTyma K 00pa3oBaTelbHBIM pecypcamy»
(http://window.edu.ru/).

b=

8.1 CoctraB nporpaMMHOro odecrne4eHus

1. Enunas snextponHas oOpazoBaTenbHast cuctema U-complex
AHTHIIIaruaT

Omnepanmonnas cucreMa Windows

Kommprorepnas nmporpamma s xumukoB AcidBasel ab
Komnerotrepnas nporpamma aist xumukoB ChemLab

AESECE

9. MeToanuyeckue yKazaHus JJis1 00y4AIOIUXCS M0 OCBOEHHMIO M CIATIIMHbBI

O0opynoBaHne M TeXHHYECKHE CPEACTBA 00y4eHUsI

1JIeximoHHbIE 3aHATHS TPOBOJATCA B ayauTopuu 2-02 nekimonHoro kopimyca (b) (kopmyc
Kammyca) YeuyeHCKOro rocyAapcTBEHHOTO0 YHUBEPCUTETA, OCHAIIIEHHON TaK)Ke U MPEe3eHTAMOHHON
TEXHUKOH.

2.JIaboparopHbie pabOThI MIPOBOAATCS B yueOHBIX Jaboparopusx kadeapsl odmeld xumuun (2-
31., 2-25), KOTOpBIE OCHAIIEHbl BBITSDKHBIMU IIKadaMH W OCHOBHBIM JIaOOPaTOPHBIM
00opyIOBaHUEM.

[Tpu BbIMONHEHNM Ja0OPATOPHBIX pPabOT MPOBOJAATCS: MOATOTOBKA OOOpPYIOBAaHUS U
npubopoB K paboTe, M3ydeHHE METOAMKH pabOTHI, BOCIPOU3BEIACHHE H3YyYaeMOIO SBICHHMS,
U3MEpPEHHE BEJIMYMH, OIPEACICHUE COOTBETCTBYIOUIMX XapaKTEPUCTUK M  IOKa3aTeseH,
00paboTKka JaHHBIX W WX aHanu3, o0oOIIeHue pe3ynbTaToB. B Xome mnposeneHus pabdoT
UCTIONB3YIOTCSL IJIaH paboThl W TaOMUIBl JUIsS 3amucedl HaOmroneHuil. [lpu BBITOIHEHUU
nabopaTOpHON pabOTHI CTYACHT BEIET paboure 3amucy pe3yJbTaTOB M3MEPEHUH (MCIBITaHHH),
0(OpMIISIET pacyeThl, aHAIM3UPYET MOITYUCHHbIE JaHHbBIE TyTeM YCTAaHOBJIEHHUS UX COOTBETCTBUS
HOpMaM W/WJIM CPaBHEHMsI C W3BECTHBIMHM B JIUTEpAaType AAHHBIMU /WU JAaHHBIMH JIPYTHX
cTyaeHToB. OKOHUaTeNIbHbIE pe3ynabTaThl opopMisitoTcs B (opme 3akmoueHus. B yueOHo-
METOAMYECKOM IOCOOMU M0 JIa0OpPaTOPHOMY NPAKTUKYMY YKa3bIBae€TCS MEPEYEeHb CPENCTB
o0yueHus, GopMyIUpyeTCs 1eTb POBEICHUS U COAep KaHue KakIoi 1abopatopHoit paboTsl. 1o
pe3yJbTaTam, IMOJIyYeHHBIM TPU BBITOJHEHUHN JTA00PATOPHBIX paboT, 0(OPMIISIOT JT1a00PaTOPHBIN
oryer. OTYET OICHMBACTCA IO COJEPKAHHMIO TEOPETUUECKOW HH(POpPMAIUH, MPABUILHOCTH
00pabOTKN NOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX U BEPHOCTH UX MHTEPIPETALNH.
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/

MeTtoauueckue YKa3aHHs 1o O(I)OpMJ'IeHI/IIO oT4ycTa 1o HaGOpaTOpHBIM pa60TaM.

OdopmiieHne oTyeTa BBITIOIHSAETCS B e4aTHOM dopme. B oTueTe M0mKHBI OBITH
MIPHUBEJICHBI: IIeTTh Pa0OTHI; KPAaTKOE U3JI0KEHUE TEOPETUICCKUX OCHOB, METOIUKA ITPOBEICHUS
paboThl; 00paboTKa U 00CYXICHHUE MOTYYSHHBIX PE3YJIbTATOB, BBIBOJIBI.

Habop TekcTa nomkeH ObITh C/IeNIaH B TEKCTOBOM peaakTope Microsoft Word mist
Windows mto60ii Bepcuu.

[Tpu HaOope TekcTa cieayeT BhIIEPKUBATh CIEeAYIONe 00a3aTeNbHble TPeOOBaHUS:

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

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

(xerunb), 1,5 untepsan.

3. AOG3amHbpIi OTCTYII paBEH 5 MEYaTHBIM 3HAKAM.

4. Hywmepanus cTpaHul] — BHHU3Y.

5. 3arosoBKH, MOJ3arojOBKH, PUCYHKH, TaOIHUIbI, (POPMYIIbI OTAENISIOTCS OT OCHOBHOTO TEKCTa
MEXCTPOYHBIM PACCTOSIHUEM.

10. Ilepeyenb HHGPOPMAUMOHHBIX TEXHOJOTMH, MCIOJb3yeMbIX MPH OCYUIECTBJIEHUHU
o0pa3oBaTe/IbHOIO TIpolecca MO JAUCHUIVIMHE (MOAYJI0), BKJIIOYAs IepevyeHb
NporpaMMHOro ooéecneyeHusi ¥ HHPOPMANUOHHBIX CIPABOYHBIX CHCTeM (MpH
HEO0XO0IUMOCTH).

Enunas snextponHast oopazoBarenbHas cuctema U-complex
AHTHIUIaTHAT

Buneo-nexknun

DNEeKTpOHHBIE YUEOHUKHU

DNEeKTpOHHBIE MTPE3CHTALNN

KommnsrorepHoe tectupoBanue

11. MaTepuanbHO-TeXHUYeCKas 6a3a, HEOOX0AUMAS VISl OCYIIeCTBJIEHUS
00pa3oBaTeIbLHOIO Npolecca Mo TUCHUILINHE (MOIYJIIO).

JlexuoHHBIE 3aHATUS POBOAATCS B ayautopun 2-02 nekuuonHoro kopmnyca (b) (kopmyc
Kamiyca) YeyeHCKOro TocyAapCTBEHHOTO0 YHUBEPCUTETA, OCHAIIIEHHON TaK)Ke U MPE3eHTAMOHHON
TEXHUKOMU.

JIaGopatopHbie pabOTHI POBOJATCA B Y4eOHBIX JabopaTopuax Kadenpsl oomei xumun (2-
31., 2-25), KOTOpBIE OCHALICHBI BBITSDKHBIMH IIKadaMH W OCHOBHBIM JIAOOPaTOPHBIM
000pyTIOBaHUEM:

01 636euiu8aHusi — BEChl TEXHOXUMHUYECKHE U AHATUTUYECKHE;. O QUIbMpPOSAHUs —
BOPOHKH CTEKJISHHBIE, (apdopoBsie, koia0bl byH3eHa, nacocel KamMoBCckoro, BakyyMHBIE
HACOCBI;

OJ1A BbICYWUBAHUA U NPOKANUBAHUS Geujecms — SKCUKaTopbl, yamku [letpu, dapdopossie
YaIllKy, TUTIHU, CIIMPTOBKH, CyIIUIbHBIC MKa(bI, MyQebHbIC TeYH;

0Jisl NPUSOMOBIIeHUsI pACMBOPO8 — CTaKaHbl, MEPHbIE KOJIObI, MEPHBIC IUJIUHAPHI, MHUIIETKHU,
HAaOOpBl APEOMETPOB; .0/11 NPOBEOeHUs. PA3IUYHBIX ONbIMOE NO NONYYEHUIO BeUjecms U
BbIABNICHUIO UX XUMUYECKUX CB0UCME — CTEKIITHHbIE POOUPKH, CTaKaHbI, KOJIOBI U PETOPTHI;
ko061 Bropia;

BOPOHKH KarleJbHble, CKISIHKU Jpekcensi, TUIIeHKO U Apyrre IPOMBIBHbBIE CKIISIHKY;
bapdopoBsle yamIky, CTakaHbl, THIJIH, CTYIIKA C TIECTUKaMU; amnmaparbl Kurma, razomMerpsl,
030HATOPBI, KAJIOPUMETPBI, TEPMOMETPHI, KOJIOOHATpEeBaTEIH;
BOJISIHBIE, MACTISTHBIC U TIeCUaHble OaHw,
xoJoaunbHUKM JInOuxa, BO3AYLIHBIE XOJIOAWIBHUKH, KpPUCTAIIU3AaTOPBI, MPHOOPHI IS
HAOMIO/IEHUST  AJIEKTPONPOBOIHOCTH, JUISI  DIEKTPOJM3a; TallbBAHUYECKUE  AJIEMEHTHI,
BOJIETMETPBI, TEPMOIIAPHI, 1a00paTOPHBIE aBTOTPAHCHOPMATOPHI,
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MEPEMEIINBAIOIICE YCTPONCTBO, IEHTPU(YTa, KOJIOOHArpEBATEIH;

CTOJIBI TaOOpaTOPHbIE U PUCTEHHBIE C MOIBEICHHBIMHU - BOJIOW U NepeMeHHbIM TokoM 220 B;
XMUMHYECKHE IKa(bl Ui XpaHEHUs: pEaKTHBOB; TOCY/Ibl; TPUOOPOB; XaIaTOB, BEPXHEU OJCKIbI,
BBITSDKHBIC — IIKadbl, HAOOp apeomMeTpoB, KamopumeTp, pH-merp, chektpodoromerp,
(dboToKOoTOpUMETD.
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©®I'bOY BO «Yeuenckuit rocyiapcTBeHHbIN yHUBEpCUTET M. A.A. KanpipoBay, 2022 1.
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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

aKaJeMHYECKHX 4acOB U BUIOB yUEOHBIX 3aHATHM 5
Ilepeyenp yueOHO-METOIMUECKOTO 00ECIeYeHHs Il CAaMOCTOSATEIbHON

paboThl 00YYAOITUXCSI TIO JUCITUTUIMHE (MOIYJIIO) 10
@DOH/| OLIEHOYHBIX CPEJCTB JJIs IPOBEACHUS IPOMEKYTOUHOMN aTTecTaluu
oOyyaromuxcs 1o AUCUUIUTMHE (MOJYJIIO) 12
[lepeyeHb OCHOBHOM U JONIOJHUTENBHOM yUeOHOH TUTEpaTyphl,

HEOOXOIUMOMN ISl OCBOCHUS TUCIIUILIMHBI (MOLYJIS) 14
Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"NuTepHer", HEOOXOIUMBIX JJI1 OCBOCHUS JUCLMILIMHBI (MOJTYJIs1) 14
Metoandeckue ykazaHus Ui 00y4yaroluxcs N0 OCBOSHHUIO TUCIUIUIUHBI

(Motyst) 15

[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU

OCYIIECTBIECHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJIIOYas [I€PEeYeHb MPOrpaMMHOr0 obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuabHO-TEXHUUECKOM 0a3bl, HEOOXOIUMON ISt

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIecca MO AUCUUILINHE (MOIYIIIO) 16



1. He.J'II/I H 321a4YH1 OCBOCHHSA TUCHHUIIJIMHBI

Ilesi ocBOeHHSI AMCHUILIMHBI: OCBOCHHUE U YIITyOJieHHE 00yJaeMbIX
(byHIaMeHTaJIbHBIX 3HAHUN O MPHUPO/IE€ BOAHBIX U HEBOJHBIX PACTBOPOB 3JIEKTPOIUTOB.
3agaum oCBOEHUS JUCHUIINHBI:
® T[OJYyYUTh MPEACTABICHHE O PA3HOBUIHOCTAX JKUJIKOCTEH, MOJENSAX BOJBI, THUIAX
CTPYKTYp €10 GOpMUPYEMBIX TMOJA BO3ACHCTBUEM pa3IUYHBIX MaKPOCKOMUYECKHX
(bakToOpoB, a Takke 00 IKCIEPHUMEHTAIBHBIX U TEOPETUYECKHX METOJaX HMCCIIEIOBAHUS
CTPYKTYpPBI BOJHBIX CpEJI.

®  W3JI0KEHHE COBPEMEHHBIX MPEACTaBIECHUI 0 IPUPOJIE PACTBOPOB M MPOTEKAIOLINX B HUX
nporeccax (THAPOIU3, KOMIUIEKCOOOpa3oBaHKe, 00pa3oBaHUE JBOWHBIX COJICH, SBIICHHE
MHUKPOTETEPOT€HHOCTH U MIPUUMHBI €€ PeaTnu3alum).

2. IlepeyeHb mIAHMPYEMBIX Ppe3yabTATOB OOYYEeHHUS] 10 JAUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/bHON MPOrpaMMbl

[Iponecc u3yyeHus AUCUUILIMHBI HAlIpaBieH Ha (POPMUPOBAHUE JIEMEHTOB CIIEAYIOIINX
koMmreteHmit B cootBerctBur ¢ ®I'OC no gaHHOMY HaImpaBJIEHHUIO MOATOTOBKHU:

Kareropus
I'pynna komnereHuuin KOMIETEHINH Kon naumenoBanue
INK(o0)-1: CnocoOeH  HCIIOJb30BaTh
Hpoq)eCCHOHaH],HLIe 3agaun (I)YHI[aMeHTaJIBHHe 3HAaHUS CTPYKTYphl U
XUMHUYECKON CBOWCTB HEOPraHWYECKUX BEIIECTB U
(IIK) HATPABJICHHOCTH | MATCPHATIOB B peleHun 3aja4
XUMHUYECKOHN HAIPaBJICHHOCTH.

B pe3ynbraTe 0cBOSHUS IUCHUILUIMHBI 00YYaIOUIUICS TOJIKEH:

HaumeHnoBaHue HHIAUKATOpa
KOMIICTCHIINH

IK(o)-1.1. 3HaTh: 0COOCHHOCTH CTPYKTYPBI U CBOWCTB
HEOPraHWYECKUX BEIECTB U MaTepPHAJIOB,
COCTaBJISIIOLIMX OCHOBY HAYKOEMKHX oOacTeit
HApOJHOTO XO3siCTBa

3HaeT 0COOEHHOCTH CTPYKTYpPHI U
CBOMCTB HEOPraHUYECKUX
BELIECTB U MaTE€PHAJIOB,

COCTaBJIAIOIIUX OCHOBY YMerb: NpUMEHATH 3HAHUS CTPYKTYpbl M CBOWCTB
HayKOeMKHUX oOnacreil HEOPraHWYeCKNX BEIECTB B HAYKOEMKHX 00JacTax
HapOIHOIO XO35MCTBA HAapOJIHOTO XO35MCTBA

Bnagers: 0coOEHHOCTAMHU CTPYKTYpPHI M CBOWCTB
HEOPraHWYEeCKUX BELIECTB U MAaTEPUAIIOB

3. Mecrto mucuunianebl B ctpykrype OITIOII



JucuuminHa «Boauble pactBopsl anekTponutoB» (b1.0.09) oTHOCHTCS K TUCHMIUIMHAM
6a3oBoit yactu 6soka b1 «/{uctumnuuer (Moaynu)» OIIOII BO no HampaBlieHHIO NMOATOTOBKH
04.04.01 «Xumus».

JlanHbIi Kypc 3aKjaJbIBae€T 3HAaHUS JUISl HAYYHO-UCCIIENOBATENbCKOM MPAKTHUKU U
BBIMOJIHEHUSI MAarucTepcKuX Jaucceprauuil. JIMCIMIIIMHA HENOCPEICTBEHHO CBsi3aHa C

HEOPraHWYECKON XUMHUeH, GU3NIeCKOr XUMHUEH U aHATUTHIECKON XHUMHEH.

4. Conep:kanyve JMCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEIeHHOI'0 HA HUX KOJIMYeCTBA aKA/IeMUYeCKUX UJIH ACTPOHOMHYECKHX YaCOB M BU/I0B
YUeOHbIX 3aHATHI

4.1 CTpyKTypa IMCHUILTHHBI
OO0mast TpyA0EMKOCTh AUCIUILTUHBI TI0 TaHHOW (hopMe 00ydeHUs COCTABISET 2
3a4eTHbIe eAMHUIIBI (72 yaca)

TpynoeMKkocTb, 4acoB
®opma paboTsl o0yyaromuxcs/Buapl yueOHbIX 3aHATHH Cemectp Bceero
1 2

KonTakTHas ayquTopHas pabota oOydaromuxcs ¢ mpernoaBaTenem: ) 45 45
Jlexiuu (JI) - 15 15
[Tpaktuueckue 3aastus (I13) - - -
JlaboparopHsie paboTs (JIP) - 30 30
CamocrositenbHast padota ( CPC) - 27 27
Kypcosoii npoekt (KII), kypcoas padota (KP)
Jlokman ()
Dcea (D)
Pedepar (P)
CaMOCTOSITEILbHOE U3YUCHHUE Pa3JIe]IOB - 27 27
By UTOroBOro KOHTPOJIA - 3a4eT

3ayeT M 3a4eT C OLEHKOW MO OYHOH W OYHO-3204YHOH hopmMaM OOyHeHHs MPOBOAUTCS B paMKax 3aHsITHIl
CCMHHApPCKOro TuIiia, B y‘le6HOM IJIaHC YacChl HEC BBIJICIICHBI. qaCbI, BBIACJICHHBIC HAa IPOMEXKYTOUYHYIO aTTCCTAllUIO B
rpade «KOHTPONB» YYeOHOTO IUIaHA, BKIIOYAIOT B ce0sA: KOHTAKTHYIO ayauTOpHYIO paboty (e€ oObem
ycraHaBnmmuBaeTcss npukazomM «O  HopMmaTthBaX pacueTa o0beMa TOHOBOW Harpy3Kd MpodeccopcKo-
IpenoaBaTesIbCKOro cocrapa 1o nporpamma BO») u camoctostensuyto padory.

4.2 Conepxxanue pa3iesioB AUCHUNTHHBI



No
paszaena

HaunmenoBaunue

pasnena

Coneprxanue pasuena

dopma
TEKYILEro
KOHTPOJIA

Paznen 1. Ctpykrypa
BOJIbl U PACTBOPOB
DIICKTPOJIUTOB
YMEpPEHHBIX
KOHIIEHTpaLUii

1. PaboTs1 Appenuyca. YueHnue
MeneneeBa 0 pacTBOpax.

2. Cnop MeHnaeneeBa u Appenuyca.
PaboTsr KabmykoBa. Tepmoannamuka
[poliecca pacTBOPEHHUS.

3. Ssnenne runparanuu. [IpaBuia
bepnana u @oyiepa.

4.1TonbITKH ONpeeeHUs] SHEPT U
CHIpATAliN OT/ICTHHBIX HOHOB.
KuHeTnueckmne 1 SHEPreTHUeCKUe acleKThI
CHIpaTalHH.

5. Pa6otsr Kebapne u Camoitnosa.
[TonoxxurenbHast, OTpUIIATENIbHAS U
ruapodoOHas THIpaTAITHSI.

6. [Ipupona Bogopoanou cesizu. CTpykTypa
NIbIA U JKUIKOHU BOJIBI.

7.CBoiicTBa BoAbl. CUCTEMHBIN MOAXOI K
n3ydeHuto pactBopoB. Ilpencrasienue o

K,T,P

Pasnen2. CtpykrypHO-
BBIHY KJICHHbIC
POLIECCHI B
KOHILIEHTPUPOBAHHBIX
pacTBOpax

1. B3anmonencTBre KOMIIOHEHTOB B
KOHLIEHTPUPOBAHHBIX PacTBOpax.

2. KoHnenmus cTpyKTypHO-BBIHYXICHHBIX
[IPOLIECCOB.

3.MexaHu3mbl 00pa30BaHMsI IBOMHBIX
coJien.

4. CTpyKTYpHO-BBIHYKJICHHbIE MPOIIECCHI B
KOHLIECHTPUPOBAHHBIX PacTBOpax.
5.B3anMoielicTBe KOMIIOHEHTOB B
KOHLIECHTPUPOBAHHBIX PacTBOpax.

6. Konnenuust crpyKTypHO-BBIHY kK I€HHBIX
[IPOLIECCOB.

7. MexaHu3Mbl 00pa30BaHUs TBOMHBIX
coJien.

K,T,P

Pasnen 3.
MUKpOHEOTHOPOTHOCTh
U SIBJICHHE
MHUKpPOTI'€TEPOr€HHOCTH

1. MUKpOHEOJHOPOIHOCTD
KOHLIEHTPUPOBAHHBIX PACTBOPOB.

2. MeTobl 30HAUPOBAHUS

CTPYKTYpPBI paCTBOPOB.

3.5IBJIeHNE MUKPOTETEPOre€HHOCTH B
pacTBopax.

4.1ToHsiTHE O CTPYKTYPHOH COBMECTUMOCTHU
1 HECOBMECTUMOCTHU CHOOTAKTUTYECKUX
rpyni 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.
) Tema 3. MUKPOHEOTHOPOTHOCTH U SIBIICHUE 4
3. MHUKPOT'€TePOreHHOCTH
4. 2 Tewma 4. CMmelieHre XUMHIYECKOTO PAaBHOBECHSL. 4
5 3 4
: Tema 5. [IpoTOHHBIE PACTBOPUTENH.
3 Tewma 6. KommraTuBHbIE CBOKWCTBA pacTBOPOB. Teopus pacTBOpPOB 6
6. CWJIBHBIX U CIIa0bIX 3IIEKTPOJIUTOB.
7. 2 Tema 7. KomriekcooOpa3oBaHue U THIPOIIU3. 4
Bcero: 30

4.6 IlpakTHyeckue (ceMUHAPCKNE) 3aHATHS — HE NIPEAYCMOTPEHBI YICOHBIM IIJITAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — HE IIPelyCMOTPEHBI yUeOHBIM TUIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

OO6m1ast Tpy10eMKOCTh TUCIUILIAHBI TI0 JTaHHOUM (hopMe 00yUeHHUs COCTABIISAET 2 3a4ETHHIC

enuHuIIbl (72 akaJeMHUYeCKUX 4acoB)

Tpy10eMKOCTb, 4acoB

®dopma paboThl 00yJaromuXxcst/Buabl yaeOHBIX 3aHITHIA Cemectp Beero
2 3

KonTtakTHas aynuropHas paboTa 00yJaroIuxcs ¢ MPenoaBaTesieM: - 51 51
Jlextmm (JI) - 17 17
[Ipaktrueckue 3ansatus (113)
JlaGopaTopHbie paboTsI (JIP) - 34 34
CamocrosiTenpHas pabora - 21 21
Kypcosoii nmpoekt (KII), kypcoBas pabora (KP)
Jlokman (J)
Dcer (D)
Pedepar (P)
CaMOCTOSTEIIbHOE N3yUYCHUE PA3JICIIOB - 21 21
Byt ”TOrOBOro 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
rajoreHUIHBIX
KOMIUIEKCOB.
Bcero yacos 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.
5 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.

. YueOHo-
HaumenoBanue Copepxanne caMOCTOSITEILHOM dopma
MeToAu4YecKasi
TeM padoThI KOHTPOJIS
JUTepaTypa
1. Crpyktypa Bossl | mpopaOoTka y4eOHOro MaTepuala K, T,P DNEeKTPOXUMHUYECKU
U PacTBOPOB (0 KOHCTIEKTaM JIEKIIUHA YIYeOHOU U € TIPOLIECCHI B
3IIEKTPOITHTOB HAay4YyHOM JMTEpaType) M TMOAro- pacTBopax. 3agaun
YMEPEHHBIX TOBKa JOKJAJOB, K Y4YacTHIO B JUIS 3a1UTHl MOJTYJIS
KOHIIEHTpAIHH TEMATUYECKUX JHUCKYyCCUAX Hu 3 1o Kypcy XuMUHU
JIETIOBBIX UTPaXx; [DnexTpoHHbIN
TTOMCK u 0030p Hay4YHBIX pecypc]:
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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 = 1,77 107 K;[HC = 1,36 107 Km/]c= 1,75 107 KI[I/IC =6,3‘ 1079
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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 qucconmanyuu HNO, pasna 5,1-10*; koncranTa mucconmamuu 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. IlepeyeHb OCHOBHOM M JONOJTHHUTEIbHOH YU4eOHOM JTUTEPATyPhI, HEOOXOIUMOI IS
OCBOCHMSA NUCHUIIJINHBI

7.1 OcHoBHAas1 UTEpaTypa:

1. bymunoposa I'.B. PacTBOpsI 251eKTpOINTOB. XapaKTEPUCTUKH, CBOMCTBA, 3aKOHBI
[DnexTpoHHBIN pecypc]: yueOHo-MeToauueckoe nocooue/ bynunoposa I'.B., Pomanosa
K.A., 'anameraunoB FO.I'.— DnekTpoH. TekcToBbie NanHble.— Ka3anb: KazaHckuii
HAIIMOHAJIbHBIN UCCIEN0BATEIbCKUNA TEXHOJIOTHYECKU YHUBEpCUTET, 2017.— 84 ¢.—
Pesxxum noctyna: http://www.iprbookshop.ru/79493 . html.— 5bC «IPRbooks»

2. Mengenes HO.H. IIpoTonutnueckrue paBHOBECHS B BOAHBIX pacTBOpax [ DJIEKTPOHHBIN
pecypc]: yue6Hoe mocobue/ MenseneB FO.H.— DekTpoH. TeKCTOBbIE JaHHBIE.— M.:
[Tpomereit, 2011.— 130 c.— Pexxum goctyma: http://www.iprbookshop.ru/58187.html.—
3BC «IPRbooks»

7.2 lonoiHUTEILHAS JIMTEPATYypa:

1. bepesun H.b. DnexTpoocaxaeHne METalJIOB U3 BOJHBIX PACTBOPOB KOMIUIEKCHBIX
COETMHEHMH [ DIIeKTpOoHHBIN pecypc]: moHorpadus/ bepesun H.b., Mexepuu K.B.—
DneKTpOH. TeKCTOBBIC MaHHble.— Kazanb: KazaHnckuil HaIlmoHambHbIN
MCCIIEI0BATENbCKUN TEXHOJIOTHYECKU yHUBEepcuTeT, 2015.— 168 ¢.— Pexxum noctymna:
http://www.iprbookshop.ru/64044.html.— DBC «IPRbooks»

2. Koctenko A.JL. 550 OBP. OkucnurenbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHue
YpaBHEHUI U pacCTaHOBKA KO3(PPUIMEHTOB. XMMUUECKHUN SKBUBAJICHT BemiecTBa B OBP.
HopmanpHast KOHIIEHTpalys pacTBOPOB [ DIEKTPOHHBIN pecypc]: yuedHoe nmocodue/
Kocrenko A.JI., Oppepo-Ilanencyana B.E.— DnekTpoH. TekcToBble JaHHBIE.— M.:
MockoBckui ropoJcKoi negarornyeckuii yaupepcuret, 2010.— 180 c.— Pexxum
nocryma: http://www.iprbookshop.ru/26424.html.— 9bC «IPRbooks»

3. DJEeKTPOIUTHI [ DNEKTPOHHBIN pecypc]: yaeoHoe mocooue/ I'.B. Bymunoposa [u ap.].—
OneKTpoH. TeKcToBble NaHHble.— Ka3zanb: KazaHckuii HalmoHaIbHBIN
HCCIIEA0BATENbCKUIN TEXHOJIOTHYeCKUd yHuBepceureT, 2014.— 117 c.— Pexum nocryna:
http://www.iprbookshop.ru/63560.html.— DbC «IPRbooks»

8. [lepeyeHnb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"
(nanee - cers ""UHTEpHET'"), HEOOXOAMMBIX /IVISl OCBOCHUS TUCIHILIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snekTponHas 6ubnuoreka, cucrema PUHIL
http://pedsovet.org/-uHTEpHET MTECOBET

OneKTpoHHO-0MOMMoTeyHast cucreMa u3natenbcTBa «Jlanb» - Pexum poctynma: http://
e.lanbook.com

AN e

8.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enunas snexktpoHHas oOpa3oBatenbHas cuctema U-complex
AHTHIUIaTHAT
Onepanunonnas cuctema Windows
Komnrerorepnast nporpamma 1uist xumukoB AcidBaselab
Kommerorepnast mporpamma st xumukoB ChemlLab

ol
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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/

9. MeToauyeckne yKa3aHus JJs 00y4YAHOIIUXCS 10 0CBOEHMI0 TUCHUILIMHBI (110
BU/IaM Y4eOHBIX 3aHATHI)

B cootBerctBun ¢ TpeboBanusimu ®I'OC BO mnpenomaBanue y4eOHON AUCIUTUTMHBI
«BonHble pacTBOpPBI  AJEKTPOJIUTOB» OCHOBBIBAETCSI HA HWHHOBAIIMOHHBIX ICHXOJIOTO-
MEAArorTHYeCKUX TEXHOJOTUSAX, HAMpPaBICHHBIX HAa MOBBIMICHHE Y(PPEKTUBHOCTH M KayecTBa
dhopmupoBaHus TPOPECCUOHATBHBIX HaBBIKOB 00ydaromuxcsi. OCHOBHBIMH (popMaMu 00ydEeHHS
SBIISIIOTCS: JICKIMH, JJaDOpaTOPHBIE 3aHATHSA, @ TAKXKE CaMOCTOATENbHAs padoTa yJalerocs.

Jlekuus. Jlekiuu 4uTaOT 1Mo Hambosee BaXKHBIM paszenaMm MporpaMMbl. OHU HOCST
poOJIeMHbIN XapakTep U (OPMHUPYIOT Y CTYAEHTOB CUCTEMHOE IPEJICTaBICHHE 00 M3ydaeMbIX
pasnenax mpenMera, 0o0eclevyMBalOT YCBOCHHE MMM OCHOBHBIX MPHUHIMIIOB M MOJIOKEHUMN
JAaHHOM AMCUMIIMHBL. KOHCIEKTUpOBaHWE JIEKIUI BEAETCA B CIELUAIBHO OTBEACHHOM MIiIs
ATOTO TETPAJU, KAXKIBIA JUCT KOTOPOU JOJDKEH MMETh oSl (4-5 cM) ISl JOTIOTHHUTEIbHBIX
3anuceil. HeoOXxoauMo 3amuchiBaTh TEMY U IUIaH JICKIUH, pEKOMEHIYEMYIO JINTepaTypy K TeMe.
3anucu pa3zenoB JEKIUH JOJKHBI MMETh 3arojOBKH, IMOJ3arojIOBKH, KpacHble CTPOKH. Jlis
BBIJIEJICHUS PA3/I€NIOB, BBIBOAOB, ONPENEICHUM, OCHOBHBIX MJIEH MOXHO MCIOJIb30BaTh LIBETHHIE
Kapanaamu u ¢iomMactepbl. Ha3zBaHHbIE B JIEKIIMH CCHUIKA Ha MEPBOUCTOYHUKU HA/I0 MTOMETHUTH
Ha MOJIAX, YTOOBI MIPU CaMOCTOATENBbHOM paboTe HalTH M BNHcaTh MX. B KOHCIEKTEe JOCIOBHO
3aMKCHIBAIOTCS OIpeNeeHUs] TMOHATHM, Kareropuil u 3akoHOB. OcTanbHOE JOHKHO OBIThH
3allUCaHO CBOMMHM cjoBaMHU. Kaxkaomy CTyAeHTYy HE0OXOAMMO BbIpa0OTaTh M HCIOJIb30BATh
JOMyCTUMBIE COKpAIlleHUs] HanboJjiee paclpoCTpaHEHHbIX TEPMUHOB U MOHATHI. B koHcmekT
ClIeqyeT 3aHOCHTh BCE€, YTO IPENoAaBaTellb NMUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMBIE CXEMBI,
TabJIMLBI, TUarpaMmel U T.4. Tekymias padota HaJ U3ydyeHHeM HHPOopMaI o0 aMOyJIaTOPHOMY
BEJICHUIO OOJBHBIX NPEACTaBiIseT COOOW TNaBHBIA BUJI CAMOCTOSATEIBHOW pabOThI CTYJIEHTOB.
Omna BKJII0YaeT 00pabOTKy KOHCIEKTOB JIEKIIMIA ITyTeM CHCTeMaTU3alluu MaTepuaa, 3aloIHeHUS
IIPOIYIEHHBIX MECT, YTOUHEHHUS CXEM M BBIJEIICHUS TJIaBHBIX MBICIIEH OCHOBHOT'O COACPKAHMS
nexuuu. J{is 3TOro MCHoyib3yIOTCs HMMEIoLIuecs: yueOHO-MEeTOIUYECKHe MaTepualibl U Apyras
pexoMeHoBaHHas JsuTepaTypa. C 1enplo  YIydleHHs YCBOGHMs Marepuana Tpelyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOcie 3aHATHI, OTMETUTh MaTepHal KOHCIIEKTa JICKIN, KOTOPBIA
BBI3BIBAECT 3aTPYJHEHUS JUIsl NMOHUMAHUs, TOMbBITAThCS HANUTH OTBETHl HA 3aTPYIHUTEIbHBIC
BOIPOCHI, UCTIOJIb3Ys PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTeabHasi padora. CamocrosiTenbHas paboTa SBISETCS OJHUM U3 BHJIOB
y4eOHOW NIEeATEIbHOCTH OO0YyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOI'O MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
u mnpodeccuoHanbHOrO YpoBHs. BHeayauTtopHast camocrosiTenbHas paboTa BBINOJHSETCSA IO
3aJJaHUIO TIperojiaBaTenisi, HO 06e3 ero HermocpeAcTBeHHOro yuyactus. Ilpu npenbsBieHnu BUI0OB
3aJaHUil Ha BHEAayJAUTOPHYI0 CaMOCTOSITEIbHYIO paboTy pPEKOMEHIYETCs HCIOIb30BaTh
middepeHIMpOBaHHBIA MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBITIOJTHEHHEM  BHEAyAMTOPHON  CaMOCTOATENbHOW paboThl  NpernojaBaTeiab  MPOBOJIUT
KOHCYJIbTAllUI0 C ONpEACIEHUEM LENHU 3a/JaHus, €ro COJAEpP)KAHHSA, CPOKOB BBIIIOJIHEHUS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIi U mepedyHs juteparypbl. CojepkaHue CaMOCTOSTENBHONW palOOTHI:
YTEHHE OCHOBHOW M PEKOMEHIYEMOH JOTMOJIHUTEIbHOU JINTEPATYphl, 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
CIOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAaX MPO(ecCHOHATBbHON U COLIMAIbHON JesITENbHOCTH.

JlaGopaTopHble 3aHsaTusl. JlaGopaTopHble 3aHATHS — 3TO OJHA M3 PAa3HOBUAHOCTEH
MPAKTHUUECKOT0 3aHATHS, ABJstomascs 3¢ dekTuBHON (HOopMOI yueOHBIX 3aHATHI B OpraHU3aluU
BbIciiero obpasoBanus. [lopsaok mpoBeaeHus: nabopatopHoro 3aHsTus: 1. BBoaHas uyacTb: —
BXOJIHOM KOHTPOJIb MOATOTOBKH CTYJEHTa; — BBOAHBIA MHCTPYKTaX (3HAKOMCTBO CTYJEHTOB C
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COJIepKaHUEM TPEACTOAlIeH paboThl, aHAIW3 MHCTPYKIMOHHBIX KapT, TEXHOJIOTHYECKOM
JOKYMEHTAIIMH, TI0Ka3 CIIOCOOOB BBIMOJIHEHHSI OTJENbHBIX ONepalyii, HAIOMUHAHUE OTJEIbHbIX
MOJIOKEHUH 10 TEXHUKE Oe30MacHOCTH, MPEaYNpPeKACHUE O BO3MOXHBIX OIIMOKax). 2.
OcHOBHasl 4acTb: — MPOBEJIEHUE CTYJEHTOM JabopaTOpHOl paboOThl; — TEKYIIUH MHCTPYKTAX,
MOBTOPHBIA  MOKa3 WM pa3bsCHEHUs (B cioyyae HEOOXOIMMOCTH  IIperojaBaTeseM
UCIIOJTHUTENbCKUX  JIEHCTBUM,  SBIAIOUMXCA  NPEAMETOM  HMHCTPYKTHpOBaHMs). 3.
3aKoYnTeNbHAs 4acTh: — O()OPMIIEHHE OTYETa O BBINOJIHEHUH 3a/laHMs; — 3aKIIOYUTEIbHBIN
MHCTPYKTaX (II0/IBE/IEHUE UTOTOB BHINIOJHEHHS Y4eOHBIX 3aJa4, pa300p JTOMYIIEHHBIX OMINOOK 1
BBISIBIICHHE MX NPUYMH, COOOIIEHHE Pe3yJbTaTOB PabOThl KaXXIAOro CTYACHTAa, OObSBICHHE O
TOM, 4YTO HEOOXOAMMO TOBTOPUTh K cleayroleMy 3aHATuio). @DopMbl opraHH3aluu
71a00paTOPHOTO 3aHATHS 3aBUCAT OT YMCIIA CTYJICHTOB, COJEpXaHUA M 00beMa MPOrpaMMHOIO
Marepuaia, 4rciia JJabopaTOpHBIX padoOT, a TaKKe OT BMECTUMOCTH yYE€OHBIX MOMEIICHUA W
HaJIn4Ks 000pyIOBaHUS.

3aver. 3aBeplIAlOIUM JTAlOM M3YYEHUS JTUCHUIUIMHBL SIBISETCS NPOMEXKYTOUYHAs
aTTecTalys B BUC YCTHOTO 3a4eta.llpu 3TOM CTy/IeHT MOJKEH MOoKa3aTh BCE T€ 3HAHMSI, YMCHHS
Y HaBBIKH, KOTOpBIC OH MPHOOpEN B Mpoliecce TeKyleld padoThl M0 M3YUYEHHUIO JUCHIUTUTHHEIL.
JlucuunianHa CYMTaeTCs OCBOCHHOM CTYIEHTOM, €CIM OH B IOJHOM 00beMe copMHpoBal
YCTaHOBJICHHBIE KOMIIETCHIIMM U CIOCOOCH BBIMIOJHATH yKa3aHHBIE B JIAHHOW TMporpamme
OCHOBHBIC BHUIBI TpodeccuoHambHON AesTenpbHOCTH. (OCBOSHUE TUCHUIUIMHBI  JOJKHO
MO3BOJIUTh CTYACHTY OCYIIECTBIISITh KaK aHAJUTUYECKYIO, TaK M HAayYHO-HUCCIEAOBATENIbCKYIO
NeSATETHFHOCTD, YTO MPEJOoJIaracT TITyO00KOe 3HaHNE TCOPUHU U TIPAKTUKH JTAHHOTO Kypca.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOIHI, HCIOJb3YEeMBbIX IIPH OCYLECTBJICHUHN
o0pa3oBaTeIbHOIO Npouecca no AMCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOro odecriedyeHusi 1 THGPOPMALMOHHBIX CIIPABOYHBIX cCHCTeM (NP

HEeO0XO0AUMOCTH)
[Ipn n3ydeHnu CTyI€HTaMU JUCHUIUIMHBI « BOJIHBIE pacTBOPHI 3JEKTPOIUTOBY HCIOIB3YIOTCS

CJICAYIOIHEC TCXHOJIOINU:

- TEXHOJIOTMH TpoOJeMHOro oOydeHusi (MPOOJIEMHBIC JICKIH, TMPOBOJUMEIE B (opme
JManora, peuieHue yaeOHo-mpodeccnoHanbHbIX 3a7a4 Ha JIEKIHIX);

- UWHTCPAKTUBHBIE TEXHOJOTMH (MPOBEJCHUE JIEKIMH JTUAIOTOB, KOJUIGKTHBHOE
00CYXJIEeHHE Pa3IUYHBIX IMOAXOJ0B K PEIICHUI0 TOM WM WHOW ydeOHO-MpodeccHoHaTbHOM
3a/1aun);

- uHGOPMAIMOHHO-KOMMYHHUKATHBHBIE 00pa3oBaTeNbHbIE TEXHOJIOTUN (MOAECTUPOBAHUE
W3YyYaeMbIX SBJICHHA, MPE3CHTAIUS YICOHBIX MaTEepPHANOB (C MAKETOM MPHUKIATHBIX MMPOTPAMM
Microsoft Office Point)) u 351eMEeHTBI TEXHOJIOTHI TPOSKTHOTO O0yYCHHUS.

11. MatepuajbHO-TeXHUYeCKas1 0a3a, He0OXoAMMAas ISl OCYyLeCTBJICHUS

o0pa3oBaTe/IbHOIO NMpouecca no AUCHUIINHE

VY4yebHas qucuuIuIiHA obecreyeHa yuyeOHO-MeTOAUMUECKOW JOKyMEHTae (KOMIIOHEHT
y4e0HO- METOJMYECKOro KOMIUIeKca Mo aucuuiuinHe). ObecnedeH A0CTyn K GoHAaM y4eOHBIX
nocoOuii, OMOIMOTEYHBIM (GOHIAM C MEPUOAMYECKUMM W3JIaHUSMH 10 COOTBETCTBYIOIUM
TeMaM. Y4eOHbIe 3aHATHS 10 MpPEeaMeTy NPOBOIATCS B CIEHUAIM3UPOBAHHON ayTUTOPUU
(unTepaktuBHas pocka+tlIK+BuneonpoekTop). B mporecce uTeHus JeKnMi, HCMONB3YIOTCS
HarJsiHble TOCOOMSI, KOMIUIEKT CIIaii10B, BUIEO-JIEKIIUH.

Nmeercs u ucnomns3yercs Y MK no qucuumuinie «BoaHble pacTBOPHI 2JIEKTPOIUTOB)» Ha

QJICKTPOHHOM H 6yMa)KHOM HOCHUTCIIC.

16



MUWUHUCTEPCTBO HAYKHW U BBICHIET'O ObPA3OBAHUMA
POCCHICKOM ®EJEPALIUN
@enepanLHoe ToCyaapCTBCHHOC 6IOI[)K6THOC O6pa30BaTeJ'ILH06
yUpeKJIeHUE BBICILIET0 00pa30BaHUs
«YEUYEHCKUI FOCYI[APCTBEHHBIPI YHUBEPCUTET
NMEHU AXMATA ABIVJIXAMUJIOBHUYA KAJIbIPOBA»

BUOJIOI O-XUMWYECKUI ®AKYIBTET
Kadenpa «Xumusi»

PABOYASI TIPOTPAMMA
YYEBHO! JUCLUILIUHBI

«MeTtoabl aHAIM3A U NMPEACTABJICHUS HAYYHbIX Pe3YJbTAaTOB)

Hampasnenne noaroToBku (crnennaibHOCTH) Xumus

Ko HanpaBieHust TOATOTOBKH 04.04.01
(cnermanbHOCTH)

[Tpoduas moaAroToBKM Xumust
KBanudukanus BeITyCKHUKA Maructp

dopma o0yueHus Ounast/OuHo0-3209HAs
Koa nucuunnmuaet b1.0.11

I'po3nbii, 2022 r.




BaiicanrypoBa A.A. Palouas mnporpamMmma JUCHMIUIMHBI «MeTOOpl aHaiM3a u
MIPEJICTaBICHNUS HAy4YHBIX pe3yibTaTtoBy» /cocT. A.A. balicanrypoBa — I'possbii: ®I'BOY BO
«YeueHcknii rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. Kanpiposa» 2022 r.

PaGouass mporpamma ydeOHOW AMCHMIUIMHBI PAacCMOTPEHa W OJ00peHa Ha 3aceIaHuu
Kadeapsl «XuMHs», PEKOMEH/IOBaHAa K MCIOJIb30BaHUIO B yuyeOHOM mporecce (mpotokon Nel ot
03.09. 2022 r.), cocraBieHa B cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC BO mno HampaBieHHIO
noarotoBku  04.04.01 — «Xumus» (ypoBeHb MarucTparyphl), YTBEPXKAEHHOTO MPUKA30M
MunucrepctBa oOpazoBanusi U Hayku Poccuiickoii ®@enepanuu ot 13 umrons 2017 r. Ne 655, ¢
yuetoM npopuis «Heopranudeckas XUMuUs», a Takke pabOYUM y4eOHBIM IUIAHOM MO JaHHOMY
HAIPAaBIICHUIO MTOJITOTOBKH.

© baiicanrypoBa A.A., 2022 r.
© ®I'bOY BO «YeueHnckuii rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. KanpipoBay, 2022 r.



10.

11.

Conepxanne

CTp.
[enu v 3a7au OCBOCHUS JTUCIUILTUHBI 4
[lepeueHs TIaHUPYEMBIX PE3YJIBTATOB 00YUEHHUS M0 TUCIUIUINHE
(MOyTTI0), COOTHECEHHBIX C IIAHUPYEMBIMU PEe3yJIbTaTaMH OCBOCHHUS
o0pazoBaTeabHON TPOrPaMMBI 4
Mecro nucuuruinael (Moaysi) B ctpykrype OITOIT 6
Copep:xaHue TUCHUILTUHBI (MOJYJIfA), CTPYKTYPHUPOBAHHOE MO TeMaM
(pa3znenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX KOJIUYECTBa
aKaJeMHYeCKHX YacOB U BUIOB yUCOHBIX 3aHATHIA 6
[Tepeuens yueOHO-METOAMUECKOTO 00ECTICUCHUS ISl CAMOCTOSI TEIIbHOM
paboThl 00YHAIOIIKXCS 10 AUCHUTUTHHE (MOJIYIIIO) 13
@DoHJ1 OIIEHOYHBIX CPEJCTB ISl MPOBEJCHUS IPOMEXKYTOUHOM aTTECTAIllUU
oOyJaromuxcs 1Mo AUCHUIUTHHE (MOJIYIIIO) 13
[lepeueHb OCHOBHOM U JOTIOJIHUTENBHON YUE€OHOM JIUTEpaTyphl,
HEO0OXOTUMOM JISI OCBOCHHUS TUCITUTLTAHBI (MOJTYJIS) 16
[Tepeuyens pecypcoB nHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOMN CETH
"NHTepHeT", HeOOXOIUMBIX JJISI OCBOCHUS JUCIUILIUHBI (MOTYJIIsT) 17
Meroanueckue yKazaHusl i 00y4JaromuXcsi IO OCBOSHUIO TUCIIUTITAHBI
(Motyst) 17
[Tepedyensr nHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIb3yEMBIX TIPH
OCYIIECTBIEHUU 00pa30BaTEILHOTO MPOIlecca MO JUCHUTUINHE (MOIYIIIO),
BKJIIOYasi IEpeYeHb MPOrpaMMHOIo obecredeHus U HHGOPMaLMOHHBIX
CIPAaBOYHBIX CUCTEM (IIPU HEOOXOAUMOCTH) 18
Ornrcanue MaTepruaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IJIs 18

OCYIIIECTBJICHHUSI 00pa30BaTEIILHOTO MPOIIEcca MO TUCIUTIIHHE (MOIYITIO)



1. He.]'[l/l U 3aJa4Y4 0CBOCHUSA TUCHUIIIINHBI
eanb AMCHUTIUHBI:
-(bopMumpoBaHmMe y CTyAEeHTOB 3HAaHU MEeTOL0JION MU Hay4HbIX UCCIe40BaHNN,
OCHOB HAaYy4YHOr0 NO3HaHMA U TBOPYECTBa,0BIafeHME
MEeTOANKON TeOpeTUYeCKMUX N IKCMEepUMEHTasIbHbIX
nccneposaHun, metogamm 06paboTkm saKCNnepMMeHTaNbHbIX AAaHHbIX.

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
nccnenoBaHum;

- 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:

I'pynna komnereHumniu Kareropns . Kon naumeHnoBanue
KOMIIETeH U H
YHuBepcaabHbIe VK-1.1
AHanuzupyet npoOJeMHYIO CUTYallHIo
KaK CUCTEMY, BBISBIISSA €€
VYuér pakTopoB COCTABJISIOLIUE U CBA3U MEXIY HUMU
BHEITHEH VK-1.3
cpenbl Kpurnuecku onieHuBaeT HaJIeKHOCTh

HMCTOYHUKOB MHpOpMaIuu, paboTaeT ¢
MIPOTUBOPEYMBON UHPOpMaLIUEH U3
Pa3HbIX HCTOYHUKOB
OobmenpodeccruoHanbHbIe VYuér pakTopoB OIIK-2.1

(OIIK) BHEIIIHEH
cpeabl

[IpoBOAUT KPUTHUECKUI aHAIN3
pe3yabTaTOB COOCTBEHHBIX
JKCIEPUMEHTAIBHBIX U PACYETHO-
TEOPETUYECKUX pabdoT,
CUCTEMATU3UPYET U KOPPEKTHO
MHTEPIIPETUPYET UX

OIIK-4.1

[IpencraBisieT pe3ynbTaThl paboThI B




BUJIC HAYYHOU MTyOIHKAINH (TE3UCHI
JOKJIa/1a, CTaThs, 0030p) HA PYCCKOM U
AHTJIMHCKOM SI3BIKE

OIIK-4.2 IIpencraBnsier pe3yJbTaThl
cBOeH paboOThI B YCTHOH opme Ha
PYCCKOM U aHTJIMICKOM SI3bIKE

B PE3YIBTATC OCBOCHUSA AWCIUILINHBI O6y‘l€ll-0H.IHfICH JOJIDKCH .

HaumeHnoBanue nHaukaTopa
KOMIIETCHIINH

YK-1.1

AHanuzupyeT npoosieMHYIO
CUTYAIUIO KaK CUCTEMY, BBISIBIIAA
€€ COCTABJISIIOIINE U CBS3H MEXIY
HUMU

VYK-1.3

Kpurnuecku oneHuBaet
HaJIe)KHOCTh HCTOYHUKOB
uHpopManuu, padboTaer ¢
MPOTUBOpEUNBOM HH(DOpMaIen
13 pa3HbIX UICTOYHUKOB

OIIK-2.1

IIpoBOAMUT KPUTUYECKUI aHAIIU3
pe3yIbTaTOB COOCTBEHHBIX
JKCIIEPUMEHTAIIbHBIX U PACYETHO-
TEOPETUYECKHUX padoT,
CHUCTEMAaTU3UPYET U KOPPEKTHO
HUHTEPIPETUPYET UX

OIIK-4.1

IIpencraBnser pe3ysibTaThl
paloThl B BUJE HAYUYHOU
myOJMKaIK (TE3UCHI TOKIIaa,
CTaThsl, 0030p) HA PYCCKOM U
AHTJINKACKOM SI3BIKE

OIIK-4.2 IIpencrasiser
pe3yibTaThl CBOeH paboThI B
YCTHOM (hopMe Ha PyCCKOM U
AHTJINKACKOM SI3BIKE

3HATh:

- OCHOBHBIC TIOHATHSI W OIpeNneNeHuss B 00JacTu
METO0JIOTUU HAYYHOU JesITeIbHOCTH;

- OCHOBHBIE CBEJICHHs 00 OpraHW3alMy U OCYIIECTBICHUU
HaY4YHO-HMCCIIEJ0BATEIbCKOIM paboThI;

- 3a7auu " METO/IbI TEOPETUIECKOTO u
HKCIEPUMEHTAILHOTO UCCIICOBAHMS;

- METPOJIOTHYECKOE O0ECIeYeHNne HKCIEPUMEHTATBHBIX
HUCCIICIOBaHUIM;

- METONbl TIPOBEACHHUS OKCIEPUMEHTa H 00pabOTKH
HKCIIEPUMEHTAIbHBIX JIaHHBIX;

- HOpPMATHBHBIC JOKYMEHTHI IO O(GOPMIICHHIO HaydHO-
UCCIIEI0BATEIILCKUX PadoT;

yMeThb:

- HCIONB30BaTh MCTOYHMKH Hay4HOM HHpopMaruu 1o
TEMe HUCCIICIOBAHMS,

- HCTOJIH30BATh COBPEMEHHBIE METO/IbI B UCCIIEJOBAHUSX; -
oOpabaTeiBaTh W Tpaduyeckul H300pakaTh pe3yIbTaThl
HKCIIEPUMEHTOB;

- 0OpPMIISITH PE3YIBTATHI HAYYHBIX UCCIICTOBAHMIA;
BJIa/1eTh:

- HaBBIKAMM IIOMCKA, aHaJIu3a M 0000IeHHUS HEOOX0JUMOM
Hay4YHOI HH(pOpMaIHH;

- HaBbIKAMH JKCIEPUMEHTAIBHBIX HCCIEJAOBAHUHA C
UCIIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB U TEXHOJOTMH B
o0acTy HayKU U TEXHUKHU;

- HaBBIKAMHU BBIOOpA BEPOSTHOCTHO-CTATHUECKUX METO/I0B
00pabOTKH SKCIIEPUMEHTANIbHBIX JaHHbIX;

- HaBBIKAMU OOCYXJEHHS U OLEHKH IOJyYeHHbIX
pe3yabTaToB, (POPMHUPOBAHUS BHIBOJIOB M PEKOMEHIAITHIA
no  pe3yjibTaTaM  MCCIEJOBAaHUM,  IMPEJICTaBICHUS
pe3yJIbTaTOB HAYYHOUCCIIEI0BATEIbCKONW paboThl (0030pHI,
OTYETHl, CTaTbW, TE3UCHl JIOKJIAJOB, IPE3EHTALUHU
NyOJMYHOTO BBICTYIUIGHHSI M y4acTUs B HaydHOU
JTICKYCCHH).




3. Mecto nucuumiannbl B cTtpykrype OITOII

Jucuumnuna 51.0.11 «MeToap! aHanu3a v NpeACTaBICHS HAyYHbIX PE3YJITaTOB))
oTHOcUTCS K oOsi3aTenbHOU yactu Onoka B1.0.11 M3ywaercs B 1 cemectpe OHa 3akianbiBaeT
3HAHUA JUIS1 HAYYHO- HMCCIENOBATEIIbCKON NMPAKTUKU WU BBIIOJIHEHUS MaruCTEPCKUX AMCCEPTALMM.
JIMCIUIIIMHA HEMOCPEACTBEHHO CBS3aHA C HEOPraHMYecKod xumuel, (u3ndeckoil xumuend u
AHAJINTUYECKON XMMHEH.

OcCo0eHHOCTBIO Kypca SBISIETCS TO, YTO OH COCTaBJICH M3 PA3/IeNiOB, MOCBSIEHHBIX OTAEIbHBIM
IpynmnaM MaTEpUajoB: IMOJYIPOBOJHUKH, CBEPXIPOBOJHUKH, TEPMODJIEKTPUUECKHE, MAarHUTHBIE
Mmatepuaibl. Kaxaplil pazaen npeacTaBieH SKCepTaMy B JaHHOW 001acTH.

IIporpamma KkaxIoro pasjesna CTpOUTCS Ha OOLIMX NMPHHLUIAX PACCMOTPEHHs B3aHMMOCBSI3U
«CoCTaB-CTpyKTypa-CBOMCTBO» I pa3HbIX  TUIIOB  HEOPTaHWYECKHMX  MaTepUaJIOB.
[TocnenoBaTtenbHO paccMaTpUBAIOTCS KPUTEPUM BbIOOpa MarTepuanoB, OCOOEHHOCTH UX
KPUCTATMUECKOM U JeQeKTHOH CTPYKTYpbl, cooTBeTrcTByomue P-T-x ¢azoBble nuarpamMmel U
(U3NKO-XMMHUYECKHE YCIOBHS MOMYyYSHHS MAaTepHANIOB C 33JaHHBIMH CBOMCTBaMU. 3HAYUTEIHHOE
BHUMaHUE  YAENAETCS  pPAaCCMOTPEHHMIO  BIMSHUS  MHUKPOCTPYKTYpbl  MaTepHajioB  Ha
(hyHKIIMOHATBHBIE CBOMCTBA. J[711 HaHOMaTEepHaIOB aHAIM3UPYETCS POJb pa3zMepHOro 3ddekra,
IPOIIECChl CAMOOPTaHN3aLUHU U CTAOMIIN3alMU HAHOKPUCTAJUIMYECKON CTPYKTYPBI.

4. ConepskaHue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3esiam) ¢
YKa3aHHEM OTBEJIeHHOI0 Ha HUX KOJMYeCTBA AKAJeMUYEeCKHUX HJIH ACTPOHOMMYECKUX
4acoB M BUJOB Y4eOHbIX 3aHATHI

4.1 CTpyKTypa QM CHUATIINHbBI
OOmiast TPyJJOEMKOCTh TUCHMIUIMHBI 1O OYHOU (hopMe OOy4yeHMs COCTaBIsieT 2 3a4eTHBIC
eaHUITBI (72 aKkaJIeMHUYEeCKUX Jaca).

TpyaoeMKocTh yacoB
®opma paboTel 00yuarommxcst/Buibl yaeOHbIX 3aHATHIA Cemectp

3 Bcero
KonrtakTHas aynuropHas paboTta o0yqaronmxcs ¢ 32 3
npenojaBaTeseM:
Jlexumunm (JI) 16 16
[Tpaktuueckue 3ansatus (I13) 16 16
Jlaboparopusie pabotsl (JIP) - -
CamocTosiTesibHas: padoTa 40 40
Kypcogoii npoekt (KII), kypcoBas padora (KP)
Hoxman ()
Ocea (D)
Pedepar (P)
CaMOoCTOSTENIbHOE U3YUYCHHUE PAa3/CiIOB 40 40
Bug utoro koHTposs 3aueT 3aueTt




4.2 Conepxxanue pas3iaejioB QM CHUIINH

®dopma
Ne HaumenoBanue paznena
- TeMEL Copnepxxanue paszaena TEKYILEro
KOHTPOJIS
TepmoauHamuueckue pacuetsl. [IpumMenenue
XMMHUYECKON TEPMOJMHAMUKH B
HEOPraHUYECKOM CHHTE3€e. BO3MOKHOCTH
OCYILIECTBIICHUS CUHTE3a Ha OCHOBE PACUETOB
Tema 1. TeopeTuieckne | repnonunamuuecknx XapakTepUCTHK
1 OCHOBBI nporeccoB. PacuéT Temreparyp npoBeaeHUs T. PK. YO
' HEOPraHU4eCKOIo CHUHTE3a Ha OCHOBE TEPMOJUHAMUYECKHUX T
CUHTE3A. BeIM4uH. Mcnonp3oBaHue 3aKkoHa
JEHCTBYIOIMX MAacC B HEOPIraHUUYECKOM
cuHTe3e. BimsHue TemnepaTypsl Ha CKOPOCTb
XMMHUYECKON peakMU. DKCIIEpUMEHTAIIbHAS
TEXHHKA HEOPraHMYECKOr0 CUHTE3A.
Tema 2. OcHOBHBbIE
METOLEI OcHOBHBIE METO/BI PA3/AEICHMUS,
2. KOHIICHTPUPOBAHUS 1 OUUCTKH HEOPTaHUYECKUX T, PK, YO
HEOPraHUYECKOTO
BEUIECTB. XMMUYECKUE TPAHCIIOPTHBIE PEAKIIUH.
CHUHTE3a
KuneTnka XuMH4eCKUX peakUui B ra30BON
Tema 3. Kuneruka daze.
3. XHMHMECKHX PEaKITHHA B CMmelieHre XuMUYECKOI0 paBHOBECHS T. PK. VO
. CkopocTh U OpsIAOK peakiuu. TemneparypHas U
rasoBoi dase. 3aBUCUMOCTbH CKOPOCTH peakiuu. [ 'oMoreHHbie
Y T€TEPOTr€HHBIE PEeaKLINU
Oco0eHHOCTH TpeBpallleHU B TBEPABIX Teax.
TBepaogazHble peakluu, TMMUTUPYEMbIE
4. Tema 4. Teepnodazusie | nuddysuein. Teopus Baruepa-mManbLpUa. T PK. VO
MPOIIECCHI. Kunernueckue moaenu TBepAO(pa3HbIX peaKkiuit 7
C pPa3IM4YHbIMU JINMUTUPYIOLIUMH CTAJUSIMU
MeTo/1bl aKTUBALIMK TBEPABIX TEIl.
OcHOBHBIE IPOOJIEMBI IIPH CUHTE3E
TBep0(a3HbIX MaTepHaIoB. MeToibl CUHTE3a
HNOJMKPUCTAIUIMYECKUX MATEPHAIIOB.
Kepamunueckuii meron cuntesa.. CoocaxaeHue
5 Tema 5. Metompl cuHTe3a | COJIEBBIX cMecel. [Iuponus asposonen. T. PK. YO
TBepa0(a3HbIX CyOnumManuonHas cymika (KpHoXuMuieckas T
MaTEepHUAJIOB. TEXHOJIOTHS ). 30JIb-T'€JIb-METO] .
Kpucrannuzanus coneBbIX TBEPIbIX PACTBOPOB.
CuHTE3 ¢ UCTIOIB30BAaHUEM TETIJIOBBICIICHUS
BHYTPH PEAKILIMOHHOW 30HBI.
Tema 6. Metonbl MUKpPOCKOIIUYECKUE METO/IbI UCCIICOBAHUS.
6 UCCIIENI0BAHUs TBEPIBIX | JIupakMOHHBIC METOIbI HCCIICTOBAHHS. T, PK, YO

TCI

MCTOI[BI OIIPEACIICHUS JICMCHTHOT'O COCTaBa.




Tema 7. Metonl
CHHTE3a 0E€3BOIHBIX

Mertoapl cuHTe3a 0€3BOHBIX HEOPTAHUIECKUX
coenmuaeHnii. CHHTES B

KOOPIMHAIIMOHHBIX
COCIUHEHUH.

aIMIOKOMIUIEKCOB, aMMHUAKaToOB U T.J. (110
3aJIaHUIO MIPEToAaBaTes).

T, PK, YO
HEOPTaHWYECKUX HEOPTaHWYECKUX U
COEIMHEHHH. OpPTaHUYECKUX PACTBOPUTEIISX.
Tema 8. Cuntes npocTeiX | CriocoObl MOTyYEH st OKCHIIOB, FaIOTCHU/IOB,
BEIECTB, OKCHOB, THJIPUJIOB METAIIIOB M HeMeTaIIoB. CIIocOOBI
raJIOr€HU/I0B, THAPHUIOB, | MOJYYSHUS THAPOKCUIOB, OECKUCIOPOIHBIX U T, PK, YO
THAPOKCHJIOB, KHCIIOT, KHCIIOPOJICOICPIKANTUX KUCIIOT U UX COJICH.
coJIei.
IIpenapaTBHBIE METOILI B XUMUAN
Tema 9. IIpenaparuBHbIe berap a .
KOOPAMHAIIMOHHBIX COSIMHECHUN.
METOBI B XUMHU
[Toyyenue ruIpoKco-, poIaHo-, T, PK, YO

OYHASA ®OPMA OBYUYEHUA

4.3 Pasznesbl TUCHUIJIMHBI U BHABI 33HﬂTI/Il7], H3yvyaeMbi€c B 1 ceMecTpe

KonmdgecTBo 9acos
No KonrakTHas padora 00yyarommxcs
pas- HaumenoBanue paszienon AynuTopHas
Aena Bcero abora CP
JI 113 JIP

1 [TeopeTnyeckre OCHOBBI HEOPTaHUYECKOTO g ! 1 4
CHHTE3A.

2 |OcHOBHBIE METO/Ibl HEOPTraHUYECKOI'O CUHTE3a 8 1 1 4

3 [KMHeTHKa XUMHYECKHX PEaKLUi B ra30BOM 8 2 2 6

4 [TBepmodaszHbie MPOIECCHI. 8 2 2 4

5 | Meroapl cuHTe3a TBEp10(ha3HBIX MAaTEPHAIIOB. 8 2 2 4

6 | MeToasl uccieIOBaHUS TBEPABIX TEN 8 2 2 4

7 Mertoapl cuHTe3a 0€3BOHBIX HEOPTAHUIECKUX g 5 ) 4
COCTUHEHUH.
CuHTE3 IPOCTHIX BEILIECTB, OKCHUJIOB,

8 [raJIoreHuA0B, TUAPUJIOB, THAPOKCUOB, KUCTIOT, 8 2 2 6
CoJIeii.

9 [IpenapaTuBHBIE METOJIBI B XUMHUH g 5 ) 4
KOOPIUHALIMOHHBIX COEUHEHUMN.

HToro: 72 16 16 40




4.4 CamocTosiTeqIbHAsA padoTa CTY/ICHTOB

Bun camocrositenbHOM Ouenoun | Kon- Kon
HanmeHnoBanue TeMbl .
BHEAYIUTOPHOUN PabOTHI oe BO KOMITIETEH-
JICHHTUIIHDT WU pasyiera obOyyaronuxcs, B T. 4. KCP | cpeacTBo | yacoB 00505
Tema 1. TeopeTuyeckue YK-1.1
OCHOBBI HEOPTAHHMECKOTO | T61aG07Ka yuebHOI YK-1.3
CUHTE3A. i OINK-2.1
JIUTEPaATypPhbl, JTEKIUH. I, PK 4
[ToaroroBka moxmana. OTIK-4.1
OIIK-4.2
Tema 2. OcHOBHBIE YK-1.1
METO/Ibl HEOPTAaHHYECKOTO o YK-1.3
e et | YOPK | 4| omeal
’ OIlK-4.1
OIIK-4.2
Tema 3. Kunetnka VK-1.1
XHUMHYECKUX PEaKInii B Hpopabotka yueOHOM YK-1.3
rasoBoif dase. JUTEPATYPBI, JTEKIIHAMN. I, PK 6 OIIK-2.1
IloaroroBka gokiazna. OIIK-4.1
OIlK-4.2
Tema 4. TBepnoda3zubie VYK-1.1
MPOLIECCHI. [IpopaboTka yueOHOM YK-1.3
JIUTEPaTypPbl, JEKIUH. I, PK 4 OIIK-2.1
ITonroroBka moxiana. OIIK-4.1
OIIK-4.2
YK-1.1
Tema 5. MeToabl cuHTEe3a TpopaGoTka yueGHoi VK-1.3
TBEep0(a3HBIX HTepATYDEI, e YO, PK 4 OIIK-2.1
MaTepUaioB. ’ OIIK-4.1
OIlK-4.2
Tema 6. MeToanbl YK-1.1
ucciaenoBanus TBepabix | [IpopaboTka yueOHOI VK-1.3
T JIUTEPATYPBL, JTEKLIAMN. /1, PK 4 OIIK-2.1
IToaroroBka gokiana. OIIK-4.1
OIIK-4.2
Tema 7. MeToanl VK-1.1
cUHTe3a 0€3BOIHBIX [IpopaboTka yueOHOMH YK-1.3
HEOPTraHMYECKUX JUTEPaATypPhbl, JTEKIUH. J, PK 4 OIIK-2.1
COCMHECHHUI. . IToxroroBka nokiana. OIIK-4.1
OIIK-4.2
Tema 8. CunTE3 MPOCTHIX YK-1.1
BEIIIECTB, OKCUJIOB, n 6 Stoii VK-1.3
raJIOTeHU10B, TUAPUJIOB, HIE;%ZT;E;? }J,;iuHH?ZH VO, PK 6 OIIK-2.1
TUIPOKCUIOB, KUCIIOT, ’ OIIK-4.1
coJiei. OIIK-4.2
Tema 9. [IpenapatuBHbie YK-1.1
METO/Ibl B XUMHHU [IpopaboTka yueOHoi VYK-1.3
KOOPAUHALIMOHHBIX JIUTEPaATypPhbl, JTEKIUH. I, PK 4 OIIK-2.1
COEIMHEHHUIA. IToxroroBka nokiana. OIIK-4.1
OIIK-4.2
Bcero yacoB B 1 cemectpe: 72




4.5 JIabopaTopHble padoThbl — HE NPEyCMOTPEHBI Y4EOHBIM TIAHOM

4.6 IlpakTHyeckne 3aHATHA (CEMHHAPDI)

Ne Ne KomuuectBo
HaumeHoBaHMe MPaKTHUECKOTO 3aHATHUS
/| pasuena 4acoB
1. L. Teopernyeckre OCHOBBI HEOPTaHMUECKOTO CUHTE3a. 1
2 2 OCHOBHBIE METO/Ibl HECOPTAaHMYECKOTO CUHTE3a 1
3 3 KuneTtrnka XuMUYeCKUX peakiuii B ra30BoH (ase. 2
4. 4. TBeprodasHbie MPOLECCHI. 2
5 5 MeTtobl cuHTe3a TBEpA0(a3HBIX MAaTEPUAIOB. 2
6 6 Mertoabl uccae0BaHus TBEPABIX TEI 2
7 7 MeTtobl crHTE3a OE3BOIHBIX HEOPTAHUYECKUX COSAMHEHUN 2
g g CuHTE3 MPOCTHIX BEIIECTB, OKCHJIOB, TAJIOTCHUJIOB, 2
THJIPUJIOB, THIPOKCHIOB, KUCJIOT, COJICH.
9. 9. [TpemapaTBHBIC METOIBI B XUMHH KOOPIMHAITHOHHBIX )
COCIUHCHHMH.
Bcero: 16

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPEAYCMOTPEH YUEOHBIM IIIAHOM
Kypcogoii mpoekT (kypcoBasi paboTa) - He IPpeAyCMOTPEH

OYHO-3A0OYHAA ®OPMA OBYYEHUA

OO0mas TpyJI0eMKOCTh TUCIUIUIMHBI TI0 OYHOW (popme oOyueHHs COCTaBisieT 2 3a4eTHHIE
eaUHUITBI (72 akaJIeMHUYECKUX Jaca).

TpynoeMKOCTh 4acoB
dopma paboTel 00yuarommxcst/Buibl yaeOHbIX 3aHATHIA Cemectp

3 Bcero
KonTakTHas aymuTopHasi pabota o0ydaromuxcs ¢ 36 36
MPEeTo/IaBaTeIIeM:
Jlexumu (JI) 18 18
[Tpaktuueckue 3ansatus (I13) 18 18
Jlaboparopusie pabots! (JIP) - -
CaMocTosTelIbHas paboTa 36 36
Kypcogoii npoekt (KII), kypcosas pabora (KP)
Hoxman ()
Ocer (D)
Pedepat (P)
CamocTosITeNIbHOE U3YUEHHUE DPa3fesioB 36 36
Bug utoro KoHTposs 3aueT 3aueTt
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4.3 Pa3zgesbl JMCHUILIHHBI M BU/BI 3aHATHH, H3y4aemble B 1 cemecTpe

KonnuectBo yacon
No KonrakTHas paGoTa 00y4arommuxcs
pas- HaumenoBanue pazienon AynuTtopHas

Acna Bcero abota CP

JI 113 JIP
1 [Teoperndeckue OCHOBBI HEOPTAHUYECKOTO 8 5 5 4
CHHTE3a.
2 |OCHOBHBIE METOAbI HEOPTAHUYECKOTO CHHTE3A 8 2 2 4
3 [KuHeTHMKa XUMMYECKHX PEaKLUi B ra30BOM 8 2 2 4
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 8 ) ) 4
COCIUHEHMUI.
CuHTE3 MPOCTHIX BEIIECTB, OKCHUJIOB, 8
8  |[raJloreHu0B, TUAPHUJIOB, THIPOKCHUIOB, KUCIIOT, 2 2 4
COJIEH.
9 [IpenapaTuBHBIE METO/IBI B XUMUH 8 ) ) 4
KOOPIMHAIIMOHHBIX COSTUHEHUH.
HUroro: 72 18 18 36
4.4 CamocrosiTeJibHasi padoTa CTyIeHTOB
Bun camocrositensHOM Ouenoun | Kon- Kon
HaunmenoBanue Tembl .

HCLIHILIMHbL HIH pasiesa BHEAYIUTOPHOUN PabOTHI oe BO KOMIIETCH-
g obyuaromuxcsi, B T. 4. KCP | cpeactBo | yacoB 100505
Tema 1. Teopernueckue YK-1.1
ocHOBBI Heopranuueckoro | [Ipopabotka yuebHoM VK-1.3
CHHTE3A. JIUTEPATYPBI, JTEKIIHAN. I, PK 8 OIIK-2.1

IloaroroBka gokiazna. OIIK-4.1
OIIK-4.2
Tema 2. OcHOBHBIE VK-1.1
VK-1.3
METO/Ibl HEOPTaHUYECKOTO .
(oot | voc | s | omeal
PATYPEL JCKH OIIK-4.1
OIIK-4.2
Tema 3. Kunetuka YK-1.1
XUMHUYECKHX PEaKIuii B ITpopabotka yueOHOI VK-1.3
rasoBoif dase. JIUTEPaATypPhbl, JTEKIUH. I, PK 8 OIIK-2.1
TToaroroBka nokiiana. OIIK-4.1
OIIK-4.2
Tema 4. TBepnoda3zubie VYK-1.1
IPOLECCHI. [TpopaboTka yueOHOMI YK-1.3
JIUTEPATYPBI, JTEKIIAMN. I, PK 8 OIIK-2.1
IToaroroBka goxiazna. OIIK-4.1
OIIK-4.2
IIpopaboTtka yueOHoi YO, PK 8 YK-1.1




Tema 5. Metonasl cuHTe3a

VK-1.3

TBep0(a3HBIX SIMTEpATYpbL, Sl OIIK-2.1
MaTepHUaIoB. ’ OIIK-4.1
OIIK-4.2
Tema 6. Metoabl YK-1.1
uccienoBanus tBepasix | [IpopaboTka yueOHOI YK-1.3
TeN JIUTEPATYPBI, JTEKIIAMN. I, PK 8 OIIK-2.1
IToaroroBka goxiazna. OIIK-4.1
OIIK-4.2
Tema 7. MeTonanl VK-1.1
cuHTe3a 0€3BOIHBIX [TpopaboTka yueOHOMH VK-1.3
HEOPraHUYECKUX JUTEPATYPBI, JTCKIIHM. J, PK 8 OIIK-2.1
COCIMHEHMUIA. . ITonroroBka nokiana. OIIK-4.1
OIIK-4.2
Tema 8. CuHTE3 NPOCThIX YK-1.1
BeLLlecTB, OKCM/OB, . VYK-1.3
ranoreHnaos, rmapuaos, IIpopaborxa yqe6H0vH VO, PK 8 OIIK-2.1
r’MAPOKCMAO0B, KUCNOT, JIATCPATYPRL, JICKIIH OIIK-4.1
conen. OIIK-4.2
Tema 9. [NpenapatvBHble YK-1.1
MeTOoAbl B XMMWUK [IpopaboTka yueOHoi YK-1.3
KOOPAUHALMOHHbIX JUTEPaATypPhbl, JTEKIUH. I, PK 8 OIIK-2.1
COEeIMHEHUN. IToxroroBka Jxoxiaja. OIlK-4.1
OIIK-4.2
Bcero yacoB B 1 cemecTpe: 72
4.5 JlabopaTopHbie padoThl — HE IPEIYCMOTPEHBI YUeOHBIM IJIAHOM
4.6 IlpakTHyeckne 3aHATHSA (CEeMHHAPHI)
No No KonnuectBo
HanmMeHnoBanme mpakTHUE€CKOTO 3aHATUS
n/m | pasmena 4acoB
. 1. TeopeTnueckrue OCHOBBI HEOPTaHMYECKOTO CHHTE3a. 2
2 2 OcHOBHBIE METOJIbI HEOPTAHUYECKOTO CHHTE3a 2
3 3 KuneTnka XMMUYECKHX peakiuil B ra30Boi Qase. 2
4. 4. TBepaodazHbie IPOIIECCHI. 2
5 5 Mertoapl cuHTe3a TBep 10 a3HBIX MAaTEPHUAIIOB. 2
6 6 Mertoapl uccae0BaHMs TBEPABIX TEI 2
7 7 MeTto/p1 cuHTe3a 6€3BOIHBIX HEOPIaHUYECKUX COEAMHEHUN 2
g 8 CuHTE3 IPOCTHIX BEIIECTB, OKCHIOB, TAJIOTCHUJIOB, 2
TUAPUJIOB, THJIPOKCUIOB, KUCIIOT, COJICH.
9. 9. [IpenapatuBHBIE METOBI B XUMHH KOOPAMHAITMOHHBIX )
COCIMHEHMUII.
Bcero: 16

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPeTyCMOTPEH YUCOHBIM IIJITAHOM
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5. IlepeyeHb y4eOHO-METOAMYECKOIr0 oOOeclmeYeHUsl I CAMOCTOSATEJNbHOH PadoThl
00y4aroumuxcs Mno JUCHUILVIHHE (MO1YJII0)

1.I'nnesuu M.U., ITokposckuii 1.1. Xumus tBepaoro tena. Munck, 1985.

2.Ilyn. Y, Oysuc ®@. Hanorexnonoruu. M.: Texnocdepa, 2004.

3.JlxxoHcoH [I. TepmMoanHaMuuecKue aceKThl HeOpraHndeckoi xumun. M.: Mup, 1985.

4.Bect A. Xumus tBepaoro tena. T. 1,2. M.: Mup, 1988.

5.®ucryns B.W. ®uznka u xumus teepaoro tena. T.1,2. M.: Metammyprus, 1995.
6.Knaccugukarus XuMHUECKUX PeaklMii 1 HEKOTOPbIe UX OCHOBHBIE THIIBI: yueOHOE mocodue. /
N.K. I'apxymmn u np. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.

7. PykoBOJICTBO 10 HeOpraHudeckoMmy cuHTesy / moa pen. I'. bpayapa, nep. ¢ Hem. M. 1985-86. T.
1-6

6.3. Ileproanyeckue U3IaHUs

Bectauk MI'Y - JIunensuonnsiit gorosop Ne 157 —I1 ot 01.08.2018

Hayxa u texnuka B Poccun JInnensnonnsiii jorosop Ne 157 —IT ot 01.08.2018

6. DoHI OLEHOYHBIX CPeACTB /Ui TMPOBEJCHUS] ATTeCTAlUM OOy4YalIIUXcsl 10
AMcCUUINJIMHE (MOLYJII0)
[IpeaycMoTpeHsl crneayronie Buabl KOHTPOJIA KaueCcTBa OCBOCHUSI KOHKPETHOM TUCHUILTAHBI:
- TEeKYIIUHA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEKYTOYHAS ATTECTAIHS 00YJIAFOIIUXCS IO AUCIUILITMHE
®DoH/ OIEHOYHBIX CPEACTB IS MPOBEJACHUS MPOMEKYTOUHON aTTeCTallud O0YYaroIuXCs
M0 TUCIUTILINHE 0POPMIICH B IPUIIOKEHUU K pabouelt mporpaMme TUCIUTUTHHEIL.

TunoBble KOHTPOJIbHBbIE 32/IaHUS UM HHbIE MATEPUAJIbI, HEO0OXOAUMBbIE VISl OLlEHKH 3HAHUIA,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH B MPolecce TEKYIIero KOHTPOJIsA

1.BrniusiHue pa3nudHbx GaKTOpOB HA XUMHUECKOE PaBHOBECHE.

2.BnusHue TeMnepatrypbl Ha CKOPOCTh XUMHUYECKON PEaKIUU.

3.DKcrepuMeHTaIbHasl TEXHUKAa HEOPTraHUYECKOro CUHTE3a.

4 Kpuctaiuzanus. [IpoBegenne kpucTauin3aimm.

5. Bosronka.

6.XpomaTtorpaduuecKuii U SKCTPAKITMOHHBIA METObI OYHCTKU U

paszeneHus HEOPraHUYECKUX BEILECTB.

7.Peakiuu B razoBoi (aze. OCOOEHHOCTH MPOBEICHUS PEaKIIMii B Ta30BoM (ase.

8.TBepmodazHble METOIbI CHHTE3A.

9.MerannorepMuuecKre METO/IbI CHHTE3a METAJNIOB M HEMETaJLIOB.

10.MeTozpl cHTe3a 6€3BOJHBIX HEOPTaHMUECKUX COCTMHEHUI

11.06e3BoKHBaHNE KPUCTAILTIOTHIPATOB.

12.ITpoBeieHNE CHHTE30B HEOPTraHUYECKUX MPENapaToB B OPraHUYECKUX PACTBOPUTEIISX.

13.ITomy4yenue MPOCTHIX BCIIIECTB, OKCHJIOB, rajJloreHHJIOB, TUIPUIOB,
TUAPOKCHIOB,KHUCIIOT, COJIEH.

14. CriocoObl TOMy4YeHUs] OKCHIOB, TAJIOTCHHJOB, THIPUIOB METAUIOB W HEMETAILIOB.
15.Cnoco0sl moTy4YeHus: THAPOKCHIOB, OECKUCIOPOTHBIX U KUCIOPOICOAEPKAIIUX

KHCJIOT U UX COJIEH.

16.0cobGeHHOCTH TperapaTUBHBIX METOIOB B XUMHUU KOOPIUHAIIMOHHBIX COSIMHEHHIA.

17.]JIBoMiHBIE COIM U KOMILJICKCHBIC COSTUHCHUS.

18.KoHCTaHThI yCTOWYMBOCTH KOMIUIEKCHBIX COEMHEHUH.

19.ITonmy4yeHnue rugpoKco-, [MaHo-, alUJOKOMILIEKCOB, aMMHUAKaTOB
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Bonpocs! K KOLITOKBUYMY

1.BnoustHue paznuuHbIX (PaKTOpPOB HA XMMUYECKOE paBHOBECHE.
2.BnausHue TemnepaTtypsl HA CKOPOCTh XMMUYECKOM pEeaKIUu.
3.OKkcrnepuMeHTalIbHAsl TEXHUKA HEOPTaHUYECKOIO CUHTE3A.

4 Kpucraiumuzanus. [IpoBegenne kpucTauin3aimu.

5. Bo3ronka.

6.XpomaTtorpaduuecKuii ¥ SKCTPAKITUOHHBIA METObI OYHCTKU U
paszereHusl HEOPraHUYECKUX BELIECTB.

OO6pazern 6miiera Ha SK3aMeH

MUWHUCTEPCTBO HAYKHU 1 BBICIHEI'O OBPA30BAHMA
POCCHICKOM ®EJEPALIUN
®I'bOY BO «YeueHckuil rocygapcTBeHHBIN yHUBEpCUTET UM. A.A. Kaasiposay»

buonoro-xumuyeckuit pakyynbTeT
Kadenpa «Xumus»
04.03.01 «Xumus»

VYyebHasa qucuuIuinHa « XuMus (QyHKIIMOHATBHBIX HEOPTaHUYECKUX MaTepUaJIOB)
VYTBepxaeH Ha 3aceqanuu kadeapsl ot 3 ceHtsiops 2022 r., mporokon Nel

SK3AMEHALIMOHHBIN BUJIET Nel
1. BnausiHHMe pa3znuuHbIX (AKTOPOB HA XUMUYECKOE PaBHOBECHE.

2. OkcuaHble MaTepuabl 1Jis TOIUIMBHBIX 3JIEMEHTOB.
3. Metonbl cuHTe3a 0€3BOIHBIX HEOPTAHUUECKUX COSTMHEHUHN

Jtanbl ((OPMHUPOBAHUS M OLIEHMBAHUS KOMIIETEHINIH

HaumenoBanue
OIIECHOYHOTI'0
cpeacTBa

Ne | KonTposupyembie pa3jiesibl (TeMbI) Ko xomMnereHuun
/I | JUCHHUILIHHDI (ns1m ee yacTm)

TeopeTnueckre OCHOBBI YK-1.1

HEOPraHUYECKOr0 CHHTE3A. VK-1.3

OITK-2.1
1 OlK2 2 JIP, VO, PK
OITK-4.1

OIIK-4.2

OCHOBHBIE METO/IbI HEOPTAaHUYECKOTO YK-1.1

CUHTE3A VK-1.3

OTTK-2.1
2 OlK2 2 JIP, VO, PK
OTTK-4.1

OIIK-4.2

KuneTnka XuMH4eCKUX peakuui B YK-1.1

ra3zoBoii (ase. YK-1.3

OI1K-2.1
3 OLK.2 2 JIP, YO, PK
OI1K-4.1

OIIK-4.2

4 | TBepnodaszHbie MPOIECCHI. YK-1.1 JIP, YO, PK
YK-1.3
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OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

MeTtobl cuHTE3a TBEPIOPa3HBIX YK-1.1
MaTepHaioB. VK-1.3

OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

MerTo/ibl ucCaeI0BaHMs TBEPBIX TEIl YK-1.1

YK-1.3
OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

Mertoap! cuHTe3a 0€3BOIHBIX YK-1.1
HEOPraHUYECKUX COCTMHEHUM. . VK-1.3

OIlK-2.1
OIIK-2.2
OIlK-4.1
OIIK-4.2

JIP, YO, PK

CHHTE3 NPOCThIX BELLECTB, OKCUMAOB, YK-1.1
ranoreHnaoBs, ruapuaos, VK-1.3
rMAOPOKCUAOB, KUCNOT, COMEN. OIlK-2.1

OIK-2.2 JIP, VO, PK

OIIK-4.1
OIIK-4.2

MpenapaTuBHbIE METOALI B XUMUK YK-1.1
KOOPAMHALMUOHHbLIX COEAUHEHUN. VK-1.3

OIIK-2.1
OIIK-2.2
OIIK-4.1
OIIK-4.2

JIP, VO, PK

IIIkana 1 KPpUTEPUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPUYECKHX PadoT

Baaabl

Kpurepun

['mybokoe © mpouyHOE YCBOEHHE TMporpamMmHoro marepuana. llomHsie,
MoCJIeIOBAaTeIbHbIC, TPAaMOTHBIE W  JIOTHYECKHM HW3JIaraéMble  OTBETHl  MPHU
BUJOU3MEHeHUH 3agaHus. CBOOOJHO crHpaBiseTcs ¢ IOCTaBICHHBIMU 3ajauyaMu,
MOXeT  00OCHOBaTh  TPHHATBIE  PEHICHUS,  JEMOHCTPUPYET  BIIaJICHUE
Pa3HOCTOPOHHUMH HAaBBIKAMH W IPUEMaMH BBITMIOJHEHHS MPAKTUUYECKUX PaldoT.

3HaHWe NPOTrPaMMHOIO MaTepualia, TPAMOTHOE H3JIOKEeHHE, 0e3 CyIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIMPOC, MPABIIbHOE IPUMEHEHUE TEOPETHUECKUX 3HAHUH,
BJIaJIcHUE HEOOXOIMMBIMU HaBBIKAMU NIPH BBHITIOJTHEHUH TPAKTUYECKUX 3a]1a4.

JleMOHCTpUpYEeT YCBOEGHHE OCHOBHOIO Marepuasna, IIpU OTBETE JOIYyCKarTCA
HETOYHOCTH, IIPU OTBETE HEJOCTATOYHO NPaBWJIbHBIE (OPMYJIUPOBKH, HApyIIECHUE
[IOCJIEIOBATEIbHOCTY B M3JI0KEHHUU IPOrPaMMHOIO Marepuala, 3aTpyAHCHHUS B
BBIITOJIHCHUH NTPAKTHYECKUX 3aJaHUM.

2-1

Cnaboe 3HaHUE NporpaMMHOro Marcpuajia, IpH OTBCTC BO3SHHUKAIOT OIJ_II/I6KI/I,

15




3aTpyIHEHUS IPU BHITIOJHEHUH MPAKTUIECKUX PaboT.

0

He 0b110 MONBITKY BBINOJIHUTE 3aJaHHuC.

Ikana u KpuTEeprH OLIEHUBAHUS TECTOBBIX 3aJaHUI

Ounenka Kpurepun
«OTIIHO» 3amanne BeimoaHeHo Ha 91 - 100%
«Xopomoy» 3amanue BoinoaHeHo Ha 81 - 90%

«Y TOBJIETBOPUTEIBLHOY 3aganue BeImoaHeHo Ha 51 - 80%
«HeynosnerBoputenbHo | 3aganue BbinosaHeHo Ha 10 - 50%
»

7.

IlepeyeHb OCHOBHOM M I0NOJIHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOM 1151
OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

7.1 OcHoBHas JUTEpaTypa

1.
2.

3.

4,

5.

6.

7.

A.Bect. Xumus tBepaoro tena. M.: Mup, 1988. T. 1,2.

A.B.Knotpko, 1.A Ilpecusxos, 10./]. TperpsikoB. Xumus tBepaoro teia. M.
W3narenbckuii ieHTp «Akanemusi», 2006.

Tpetbsxos 0./1., Jlenuc X. Xumus u texnonorust TeepaodazHeix MaTepuainos. M.: MI'Y,
1985.

®uctyns B.1. ®uzuka u xumus tBepaoro tena, M.: Metammyprusi, 1995.
T. 1,2.

I'openuk C.C., Jamesckuit M.5l. MaTtepuanoBeieHue NOIYIIPOBOJHUKOB U TUIIIEKTPUKOB.
M.: Meramnyprus, 1988.

®uctyne B.W. HoBeie matepuanbl. Cocrosinue, npobiemsl, nepenektuBbl. M.: MUCHUC,
1995.

Y.H.P.Pao, J[[x.I'onomakpumHan. HoBble HampaBieHuss B XUMHUHU TBEPAOrO Teja.
Hoocubupck: Hayxka, 1990.

7.2 JlonoiHUTEIbHAS JJUTEpaTypa

1.

W N

oW

JI. Ban ®iiek. TeopeTrnueckoe U NMPUKIAAHOE MaTepuagoBeaeHue. M.:

Atommuzpaar, 1975.

Tpetbskos 10./1. Teepaodasnsie peakuuu. M.: Xumus, 1978.

Jx.b.I'ynenag. Marnetusm u xumudeckas cBsizb, M.: Meramnyprus, 1968.

Xumusi HOBBIX MaTeprasioB. Tematudeckuid Boityck. XKypuaan BXO um.
H.N.Menneneesa, T. 36, N6, 1991

K.Oxanzaku. [TocoOue mo snekrpoTexHuueckum matepuaiam. M.: Dueprusi, 1979.
Vxkwe E.A., bykyn H.W. Tepasie anexkrponutsl. M.: Hayka, 1977.

Jleun B.E., Tperbsaxos [0./1., Jlettok JI.M. ®u3uko-XxuMHU4YECKHE OCHOBBI TTOJIYYCHHUS,
CBOICTB U npuMeHeHus peppuron. M.: Metammyprus, 1979.

TexHosnorus NOPOM3BOACTBA  MaTepualoB  MarHuToanekTpoHuku. Ilox  pen.
JIL.M.JIetroka. M.: Metamnyprus, 1994.

Uepnos A.A., I'mBapruzos E.U., bargacapos X.C., Ky3neuos B.A., [lembsnen JI.H.,
Jlo6aueB A.H. CoBpemenHas kpuctayutorpadus. T.3.

O6pazoBanue kpuctawioB. M.: Hayxka, 1980.

10. [IBeiikun I'.I1., I'ybanoB B.A., ®otueB A.A., baszye ['.B., EBgokumoB A.A.

DJEeKTpOHHAs CTPYKTypa M (DM3UKO-XMMHUYECKHE CBOMCTBA BBICOKOTEMIIEPATYPHBIX
cBepxnpoBogHUKOB. M.: Hayka, 1990.
11.  A.VYamnc. CtpykrypHas Heopranuueckas xumus, M.: Mup, 1987. T.1, rn.4-6.
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8. Ilepeyennb pecypcoB MHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOH CeTH
“UuTepHer” (naJjiee - cetb "MHTEepHET”), HEOOXOAUMBIX JJIA OCBOCHMS JUCHMILIHHBI

3BC IPRbooks

Cucrema 'APAHT: 351eKTpOHHBIN NEepUOANYECKUIN CITPABOYHUK [ DIEKTPOHHBIN pecypc].
KoncynbranT [1ntoc: cripaBoYHO - MOMCKOBAs cucTeMa [ DJIeKTPOHHBIN pecypc]. —

OOO Hayunast snekTpoHHast oubinoreka. IHTerpupoBaHHbIN Hay4YHBIH HHPOPMALMOHHBIN
MmopTajl B POCCHMCKON 30HE ceTh MHTepHeT, BKIIIOYANOMMK 0a3bl MaHHBIX HAyYHBIX
W3JJaHUN U CEPBUCHI JJIs1 HH(POPMAITMOHHOTO 00eCieyeH s HAyKH M BBICILIETO 00pa30BaHM.
http://elibrary.ru/

5. Undopmannonnas cuctema «EnmHoe OKHO nocTyma K 00Opa3oBaTeNbHBIM pecypcamy»
(http://window.edu.ru/).

b=

8.1 CocTraB nporpaMMHOro odecrne4eHus

1. Enunas snextpoHHas oOpazoBaTenbHast cuctema U-complex
AHTHIIIaruaT
Omnepanmonnas cucreMa Windows
Kommprorepnas nmporpamma aiis xumukoB AcidBasel ab
Komnerotrepnas nporpamma aist xumukoB ChemLab

AESECE

9. MeToauuecKue YKazaHud AJs oﬁyqamumxca M0 OCBOCHHMIO JUCHHUITJIMHbI

Teopernueckue 3HaHUs, NOTYUYEHHBIE U3 Kypca JIEKIHH, 3aKPEIUIAIOTCS Ha IPAKTUYECKUX
3aHATHIX. [IpakTHdeckne 3aHATHS MPOBOISATCS B CIEIHAIBLHO OO0OPYAOBAaHHBIX JIAOOPATOPHIX
(3-18, 3-30 «JIaGopaTopusi TEPMHUYECKOTO aHAIHM3a», C MPUMEHCHHEM HEOOXOJHMMBIX CPEICTB
oOyuenus (1abopaTopHOro 00OpYyAOBaHMs, 00pa3loOB, HOPMATUBHBIX M TEXHUYECKUX
JIOKYMEHTOB U T.I1.).

[Ipu BBIMOTHEHHWU MPAKTUYECKHX padOT MPOBOAATCSA: IMOATOTOBKA OOOPYIOBAaHUS W
npubopoB K paboTe, U3ydeHHE METOAMKH pabOThl, BOCIPOU3BEICHHE H3y4aeMOIo SBJICHMS,
U3MEPEHUE BEJIMYMH, OIpPEJCIEHHEe COOTBETCTBYIOIIMX XapaKTEPUCTUK M IOKa3aTesei,
00paboTKka JaHHBIX W WX aHanu3, o0oOIIeHue pe3ynbTaToB. B Xome mnposenmeHus paboT
UCTIONB3YIOTCS TUIaH paboThl W Tabnmubl s 3anucedt HaOmroxeHuil. [lpu BBIOIHEHUU
71a00paTOpHOM paboOThl CTYJEHT BeAeT pabouue 3alucH Pe3ysbTaTOB MU3MEPEHUN (UCTIbITaHuil),
o(opMIIseT pacueTsl, aHATM3UPYET MOJIyUYEHHbIE JaHHBIE ITyTEM YCTAHOBICHHS X COOTBETCTBUS
HOpMaM W/WJIA CPaBHEHHsI C W3BECTHBIMH B JIUTEpAType MAHHBIMU W/WIU JaHHBIMH JIPYTHX
cTyaeHToB. OKOHUATENbHBIE pe3ynbTaThl OopopMisitoTcs B (opme 3akmoueHus. B yueOHo-
METOAMYECKOM IOCOOMH M0 J1a0OpaTOpPHOMY HPAKTUKYMYy YKa3blBae€TCsl IEpEeYeHb CPENCTB
00yueHus1, GopMyIupyeTcs Mellb MPOBEACHHUS U CoIepKaHUe KaKI01 1abopatopHOor padoThl. [1o
pe3yJbTaTam, IMOJIyYeHHBIM TPU BBITOJIHEHUHN JTA00PATOPHBIX paboT, 0OPMIIIOT 1a00PaTOPHBIN
oryer. OTYET OICHMBACTCS IO COJEPXKAHHMIO TEOPETUUECKOM HH(POpPMAaIUK, MNPaBUILHOCTH
00pabOTKH MOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX U BEPHOCTH UX UHTEPIPETALUH.

MeToanueckue ykazanus 1o opopmMJIeHHI0 0TYETA [0 NPAKTHYECKMM padoTaM.

OdopmiieHre oTyeTa BINOJIHACTCS B IIe4aTHON ¢opme. B oTtyere 10KHBI OBITH
NPUBEICHBI: 11eJ1b PAa0OThI; KPATKOE U3JI0KECHUE TEOPETHUECKUX OCHOB, METOJIMKA TPOBEICHHUS
paboThI; 00paboTKa M 00CYKICHHUE MOTYUYEHHBIX PE3YIHTATOB, BHIBOIBI.

Habop Tekcra nomkeH ObITh CelIaH B TEKCTOBOM penakrope Microsoft Word mist
Windows mto60ii Bepcuu.
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/

HpI/I Ha6ope TCKCTa CJICAYCT BBIACPKUBATH CIICAYIOIINC 00s13aTeNbHbIC Tpe6OBaHI/IHI

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

2. Hpudt ocHoBHOro TekcTa - Times New Roman; pazmep 14 nyHkTOB

(xermw), 1,5 uatepna.

3. AO03aImHbIi OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.

4. Hywmepanus cTpaHul] — BHU3Y.

5. 3aronoBKH, MMOJI3arojOBKH, PHCYHKH, TAOIHUIIBI, (OPMYIIBI OTACISIOTCS OT OCHOBHOTO TEKCTa
MEXCTPOUYHBIM PACCTOSIHUEM.

10. Ilepeyenr HHGPOPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX INPH OCYLIECTBJICHHHU
o0pa3oBaTeIbHOIO MpoLecca MO0 JUCHUIUIMHe (MOAYJII0), BKJKYAs IepevyeHb
NPOrpaMMHOro olecriedyeHHs] M HH(POPMALUMOHHBIX CIPABOYHBLIX cHCTeM (IpH
HEO0XO0IUMOCTH).

Enunas snextpoHHast oOpazoBatenbHas cuctema U-complex

AmnTumiarnar

Buneo-nexnuu

DNeKTpOHHbIE YUEOHUKHU

DNEeKTPOHHBIE MMPE3CHTALUU

KommnberorepHoe TectupoBanue

11 .MarepuajibHO-TeXHHYECKas 0a3a, He00OX0AMMAas IJIsl OCYLIECTBJIEHUSA 00Pa30BaTEIbLHOI0
npoiecca no AMCUUILINHE (MOAYJII0).

JlexMoHHBIE 3aHATHS IPOBOJATCS B ayIUTOpUH 3-20 JIEKIMOHHOTO KopIyca (KopIyc
Kamiyca) YeueHCKoro rocyAapcTBeHHoro ynusepcurera uM. A.A.KaabipoBa, OCHaIllEHHON TaKxe
Y IIPE3EHTAllMOHHON TEXHUKOM.

[IpakTrueckre pabOTHI MPOBOIATCSA B YUCOHBIX Jtabopartopusx kadenpsl xumuu (3-18,
3-30), KOTOpble OCHAIEHbl BBITSHKHBIMM IIKaaMH M OCHOBHBIM J1a0OpaTOPHBIM
000pyI0BaHUEM:

0714 836eUUBaHUs — BECl TEXHOXUMHUYECKUE U aHATUTUYECKHE;

014 @uremposanusi — BOPOHKH CTEKIIIHHBIC, (apdopoBbie, kKoinObl byH3eHa, Hacoch!
KaMoBcKkoro, BaKyyMHBIE HACOCHI;

04 BbICYWUBAHUA U NPOKAIUBAHUA 6ewjecm8 — HKCUKATOpbl, uamku llerpu,
¢bapdopoBbIe YaIIKH, THUIIIH, CIUPTOBKH, CYIIWIbHbIE HIKa(bl, My(elbHbIE eun;

0/l Npu2OmMosienus pacmeopos — CTAaKaHbl, MEPHbIE KOJIObI, MEpHbIC LMIMHJIPSI,
MUNETKH, HAOOpBI APEOMETPOB;

01 NpOGeOeHUs PAa3IUYHbIX ONbIMOE NO NONYYEHUID 6eWecms U GbIAGIeHUID UX
XUMUYECKUX C80UCME — CTEKIISIHHbIE TPOOUPKH, CTaKaHbl, KOJIObI U peTOPThI; K00kl Bropua;

BOPOHKH KarlelbHbIe, CKITHKH Jlpekcens, TUIIIEHKO U Ipyryue IpOMBIBHBIE CKIISTHKH;

baphopoBble YalIKH, CTAaKaHbl, TUIJIM, CTYIKM C IeCTMKaMHy; ammapaTsl Kwumma,
ra30MeTphl, 030HATOPbI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJISTHBIC, MACJISTHBIC U TIecUaHble OaHM,

XOJOAMIBHUKY JInOuxa, BO3MYNIHBIE XOJIOAWIBHUKY, KPUCTALTU3ATOPHI; TPUOOPHI IS
HAOJIOACHUST  DIEKTPONPOBOAHOCTH, IS DJEKTPONU3a; TalbBAHUYECKHE DIIEMEHTHI,
BOJIETMETPHI, TEPMOTIAPHI, JIAOOPATOPHBIE ABTOTPAHCPOPMATOPHL;

nepeMeluBarolee yCTpoicTBo, eHTpUdyra, KoJIOoOHarpeBaTeiu;

CTOJIBI TaOOpaTOpHbIE U PUCTEHHBIE C MOIBEICHHBIMHU - BOJOW U MepeMeHHbIM 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, JTAOOPATOPHBIA MUKPOCKOTI.

18



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

['po3nsIii, 2022 1.
Conrtamypanos I'.JI. PaGouas nmporpamMma yueOHOM AUCHUIITUHBI «XUMHUsL aTMochepb» /



Coct. / ConramypamoB I'.JI. — [I'posusii: ®I'BOY BO «YeueHckuil TOCynapCTBEHHBIN
yHuBepcuteT uM. A.A. KageipoBay, 2022 1.

Pabouas mporpamma y4eOHONM IUCHMILIUHBI PacCMOTpEeHa M OA0OpeHa Ha 3acelaHuu
Kadeapsl «XuMHs», PEKOMEHI0BaHa K HCIIOJIb30BaHHUIO B yueOHOM mporiecce (mpoTtokon Nel ot
03.09. 2022 r.), cocraBneHa B cootrBeTcTBuu ¢ TpeboBanusiMu ®I'OC BO mo nampaBieHHIO
noaroroBku  04.04.01 — «Xumus» (YpoBEeHb MarucTpaTypbl), YTBEPKICHHOIO IPUKA30M
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.

©Conramypanos I'. /1., 2022 1.
©®I'bOY BO «Yeuenckuii rocyaapcTBeHHbIN yHUBepcuTeT UM. A.A. KanbipoBay, 2022 r.
Conepxanue



CcTp.

1. Ilenu u 3a1a49M OCBOCHUS AUCIUTLIMHBI 4
2. IlepedeHb MIaHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS 1O AUCIUTIINHE

(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. IlepeueHb OCHOBHOM U JOTIOJIHUTEIBHON yU4eOHOMN JIUTEPATypBhI,

HEOOXOUMOM JISI OCBOCHUS TUCITUTLTAHBI (MO/IYJIS) 13
8. Ilepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH

"NHTepHeT", HeOOXOIUMBIX AJIS OCBOCHUS JUCIUILTUHBI (MOJTYIIsT) 14
9. Mertoaudeckue yka3aHus sl 00yUJarOIIUXCs 0 OCBOCHUIO JUCIUTUTHHBI

(Motyst) 14
10. Tlepeuens nHOOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIB3yEMBIX TIPH

OCYIIECTBICHHH 00pa30BaTEeILHOTO MpoIiecca M0 AUCHUILTUHE (MOIYJIIO),

BKJIIOYasi IEpeYeHb MPOrpaMMHOIo obecriedeHus U NH(OPMaLlMOHHBIX

CIPaBOYHBIX CUCTEM (TIPH HEOOXOJMMOCTH) 15
11. Onwucanue MaTepHaTbHO-TEXHUUECKOU 0a3bl, HEOOXOMMOMN ISt

OCYIIECTBIICHHS 00pa30BaTENBLHOTO MPOoLecca MO JUCHUIUINHE (MOJTYJIIO) 15

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 (11.8).

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 k, 1/cex. B HaganpubIit MOMeHT Bpemenn m(0)=0.
a) Ilyctb m — macca BemiecTBa X B BO3JyXe, MOCTyMHAroOIIEro 3a cyeT smuccuu. Hamwmmmre
ypaBuenue it m(t). Hapucyiite pesynaprar. UYemy Oyner paBHa Macca m, MpH
YCTaHOBUBILEMCSI, PABHOBECHOM Ipoiiecce?
0) INokaxwure, uTo Bpemsl XuM3HH BemecTBa X B armocdepe coctariser 1=1/k. Kak Oynmer
BBITJISACTh OTHOIIEHHE m(t)/ M. B MOMEHT BpeMeHH t=t? B momeHT t=31 ?
B) B ciryuae mpekpaienust Beiopoca BemiectBa X B atMoc(hepy CKOJIbKO BpeMeHH MoTpedyercs,
4T0OBI M YMEHBIIMIOCH C PABHOBECHOM MacChl M., 110 5% OT BETHYUHBI M., ?
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.
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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. IlepeyeHb OCHOBHOM U JONOJHHUTEILHON Y4eOHOM JIUTEPATYPbl, HEO0OXOAUMOM IS
OCBOEHUS TUCHHUILINHBI

7.1 OcHOoBHas JquTeparTypa:
1. CyproBa I'.B. Xumus atmocdepsl. M.: THDOPA-M,
2020. 190 c.

7.2JlonoTHATEIbHA 1 IUTEpaTypa:

1. bBpumbakym6 I1. CoctaB u xumus armocdepsl. M., Mup. 1988.

2. byasiko M.U. u ap. Ucropus armocdeps! 3emnu. JI: ['mapomereonsnat, 1985. —

208 c.

3. Bacunpuyk FHO.K. M30TONHO-KHCIOPOAHBIN COCTAB MOJA3EMHBIX JbI0B. M., 1992

ToM 1,r7m.3.

4. Nzpasp I0.A. PannoakTuBHBIE BBINIAJACHUS TOCIE SIIEPHBIX B3PHIBOB U aBapui. —

C.-I16.:

[Iporpecc—morona. 1996. 356 c.

5. Ucupnopos B.A. Oprannueckas xumusi armocgepsl. — Xumuzaar, 2001. — 346 c.
Kucnorusie noxau. / K0.A.1U3pasns u ap., JI.: I'mapomereounsnar, 1989, 269 c.

6. Ucunopos B.A. Dxonoruueckas kaumaronorus. CII6.: Xumuznat. 2001. 304 c.
[Mpubsuto K.II., Casenne B.IL., JlarbimoB 3.M. OCHOBBI XMMHU aTMOCHEPEHI.
Kazans.: U3a-B0 «JIAC»., 2001. 212 c.

7. Cosra E.E. 3arpssustomue BemecTBa B aTMochepe U UX CBOWCTBA B NMPUPOTHON
cpene. CeBactonomns. 2005. 238 c.

8. Xomnenn X.JI. Xumuueckas 3BOJIOIUS OKeaHOB U aTMocdeprl. — 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.
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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.

8. Ilepeuenns pecypcoB HHGOPMAIUOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
(nagee - cers ""UHTEpHET'"), HEOOXOAMMBIX LISl OCBOCHHUS THCHHUIIIMHBI

www.iprbookshop.ru
www.knigafond.ru

http://www.pedagogika-rao.ru
http://elibrary.ru — Hayunas snekrponHas 6ubaunoreka, cucrema PUHI

http://pedsovet.org/-uHTEpHET MTECOBET
OneKTpoHHO-0MOMMoTeyHast cucreMa u3natenbcTBa «Jlanb» - Pexum poctyma: http://
e.lanbook.com

AN

8.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enunas snexktpoHHas oOpa3oBatenbsHas cuctema U-complex
AHTHIUIATHAT
Onepanunonnas cuctema Windows
Komnrerorepnast nporpamma 1uist xumukoB AcidBaselab
Kommerorepnast mporpamma 1ist xumukoB Chemlab

kWb

9. Meroauyeckue yKa3aHus sl 00y4al0IIUXCH 110 OCBOCHUIO JUCUMILIHHBI (110
BH/IaM Y4eOHBIX 3aHATHI)

B cootBerctBum ¢ TpeboBanusmu PI'OC BO mpenonaBanuwe ydeOHOW AUCITUTUTHHBI
«Xumus atMoc(epbl» OCHOBBIBACTCS HA HMHHOBAIMOHHBIX IICHXOJIOTO-MEAArorn4ecKux
TEXHOJIOTHSIX, HAMpaBICHHBIX Ha TOBBIMIEHHE 3(PPEKTUBHOCTH M KadecTBa (POPMUPOBAHUS
npo¢eCCHOHATIBLHBIX HABBIKOB oOydaronuxcsi. OCHOBHBIMH (GopMaMu OOyuYeHHS SIBIISIOTCS:
JIEKIINH, TAOOpATOPHBIE 3aHATHSI, a TAK)KE CAMOCTOSITEIbHAs paboTa ydamerocs.

Jlekuus. Jlekiuu 9WTaOT MO HambOoee BaXKHBIM pasnenaM MporpaMMbl. OHU HOCST
MpoOJEeMHBIN XapakTep U POPMUPYIOT y CTYJIEHTOB CHCTEMHOE TMPEACTABJICHHE 00 M3ydaeMbIX
pasnenax mpenMera, 00ECNEeYHBAIOT YCBOCHHE WMH OCHOBHBIX MPHUHIMIIOB M MOJIOKEHUN
JAHHOW IUCHUIUIMHBL. KOHCHEKTMpoBaHWE JIEKIUA BEIETCS B CHEIUAIbHO OTBEACHHOW IS
3TOr0 TETPAU, KAXAbIA JIUCT KOTOPOU NOJKEH MUMETh mouist (4-5 cM) uist AOMOTHUTENIbHBIX
3anmceil. HeoOXoammo 3anmuchiBaTh TEMY U TUIAH JICKITUH, PEKOMEHIyEMYIO JINTEpPaTypy K TEME.
3anucu pa3zieNioB JICKIUU JOKHBI MMETh 3arojIOBKH, MOJA3arojoBKH, KpacHble CTpOku. Jlms
BBIJICJICHUSI Pa3esioB, BBIBOJOB, ONPEICICHUM, OCHOBHBIX UAEH MOKHO MCMOJIb30BATh IIBETHHIE
Kapanaamm u giaoMactepbl. Ha3BaHHbBIE B JIEKIMH CCHUTKA HAa TMIEPBOUCTOYHUKH HAIO MIOMETHTH
Ha TOJISIX, YTOOBI MPU CaMOCTOSITEIbHONW padoTe HAWTH M BIHCAaTh MX. B KOHCIEKTE JTOCIOBHO
3aMUCHIBAIOTCSl OIpPENeTICHHs TOHSATHH, Kareropuii u 3akoHOB. OcTanbHOE IOHKHO OBITH
3aMrcaHO CBOMMHM CJIOBaMH. KaXaoMy CTyJIeHTy HE0OXOAMMO BBIPAOOTAaTh M HCIOJIB30BaTh
JIOMYCTHMBIE COKpAIlEHUs] HanOoJiee paclpOCTPAaHCHHBIX TEPMUHOB U TMOHSATHIH. B KOHCIEKT
CIeAyeT 3aHOCUTh BCE, YTO MPENoJaBaTe/ib MUIIET Ha JOCKE, TAKXKE PEKOMEHIYEMbIE CXEMBbI,
TaOIUIIBI, TUarpaMMel 1 T.J1. Tekymias pabota Haj n3ydeHueM UH(OPMAIHU 110 aMOyIaTOPHOMY
BEJICHUIO OOJILHBIX TMPEJCTaBISET COOOW TJIaBHBIM BUJ CaMOCTOSTEIbHONW PabOTHI CTYJIEHTOB.
Omna BKITIO9aeT 00pabOTKy KOHCIIEKTOB JICKIIUN ITyTeM CHCTEMAaTH3aI[UU MaTepualia, 3aroTHeHUS
MPOMYIIEHHBIX MECT, YTOUYHEHHSI CXEM M BBIACJICHUS TJIABHBIX MBICIIEH OCHOBHOTO COAEpPKAHUS
neKiuu. J{7s 3TOro MCHONB3YIOTCS MMEIOIIUECS yU4eOHO-METOIUYECKHEe MaTephallbl U Apyras
pekoMeHoBaHHas JauTeparypa. C TIenbo yIydlieHWus YCBOSHHUS MaTepuana TpeOyeTcs
MIPOCMOTPETH KOHCIIEKT Cpa3y IOCJIE 3aHATHI, OTMETUTh MaTEPUa KOHCIIEKTA JICKLIU, KOTOPBIA
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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/

BBI3BIBACT 3aTPyAHEHHs JJIs NMOHUMAaHMWS, IOMBITATHCS HAMTH OTBETHl Ha 3aTPyIHHUTEIbHbIC
BOIPOCHI, UCTIOJIb3Ys PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTeabHasi padora. CamocrosiTenbHas paboTa SBISIETCS OJHUM U3 BHJIOB
y4eOHOW NEeATeIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUYECKOI'O MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
U TpoQeCcCHOHANTBHOTO YPOBHS. BHeayauTopHas caMocTosITelnbHas paboTa BBHITONHSIETCS II0
3aJJaHUIO TIperojiaBaTelisi, HO 06e3 ero HermocpeAcTBeHHOro yvyactus. Ilpu npenbsBieHuu BUI0OB
3aJaHUil Ha BHEAayJAUTOPHYI0 CaMOCTOSTEIbHYIO paboTy pPEKOMEHIYETCs HCIOIb30BaTh
middepeHIMpOBaHHBIA MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBHITMIOJIHEHHEM  BHEAYJAMTOPHOW  CaMOCTOSITETIbHOH — pabOTBI  IMperojaBaTellb  MPOBOIUT
KOHCYJIBTAIlMIO C ONpeAeTeHHEM IeNu 33JaHusi, €ro COoJep>KaHHs, CPOKOB BBIMIOJHEHHS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIAi U mepedyHs nuteparypbl. ColepkaHue CaMOCTOSTENbHONW palOOTHI:
YTEHHUE OCHOBHON M PEKOMEHIYEMOH OMOIHHUTEIBHOMN JIUTEPaTyphl, PEIICHHE CUTYaIlMOHHBIX
3ajjay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHOM AKTMBHOCTH, TBOPUYECKOTO MBIIUICHUS
CTY/ICHTOB, NPUBHBAET HABBIKK CAMOCTOSITEIBHOTO MOWCKa WH(pOpPMAIHH, a TaKke GopMupyeT
CMOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHUIO, CaMOpeau3allid M TBOPYECKOM
ananranuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHON TUTEpaTypoil popmMupyet
CMOCOOHOCTh aHAJM3UPOBATh COIMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
Pa3NIUYHBIX BUAAX MPO(HECCHOHATLHON U COIMATIBHOMN e TeITFHOCTH.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOI Ui, HCI0Jb3YEeMBbIX IPU OCYLECTBJICHUH
o0pa3oBaTe/IbHOIO NMpouecca Mo AUCHUIVINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOIo odecriedyeHrss U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIpH

HEeO0XO0AUMOCTH)
[Ipu u3yyeHnH cTyA€HTaMU AUCHUIUIMHBI «XHUMHSI aTMOC(EPb» UCIOIB3YIOTCS CIEIYIOIINe
TEXHOJIOTHH:

- TEXHOJIOTMHU TpoOiIeMHOro oOyueHust (IpoOJieMHbIE JIEKIHH, MPOBOAUMBIE B (Qopme
JMajora, peteHne yaeOHo-poQecCuoHaNbHbIX 3a7a4 Ha JIEKIUAX);

- UHTEpPAaKTUBHbIE TEXHOJOTMH (MIPOBEJEHUE JIEKIU JHaJoroB, KOJJIEKTUBHOE
o0CyX/IeHHe pa3IMYHbIX MOJXOJO0B K PELICHHIO TOW WM WHOM y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH(GOPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30BaTeIbHbIC TEXHOJOTHH (MOJEIUPOBAaHUE
M3y4YaeMbIX SIBJICHHM, Mpe3eHTAlUsl y4eOHBIX MaTepHaioB (C MAaKeTOM MPHUKIATHBIX MPOTrPaMM
Microsoft Office Point)) u aieMeHTBbI TEXHOJIOTHI TPOEKTHOTO O0YUYCHHUS.

11.MaTepuajbHO-TeXHUYecKas 0a3a, HeoOXoAUMAS AJIl OCYIIeCTBIECHUS
o0pa3oBaTe/IbHOIO NMpoLecca Mo AUCHUIINHE
VYuyebHas qucUUIUIMHA oOecrieueHa yuyeOHO-METOANYECKON TOKyMEHTaluen (KOMIOHEHT
y4eOHO- METOJIMYECKOro KoMILiekca o aucuuiuinae). ObecnedeH noctyn K GoHaaM ydeOHBIX
nocoOuii, OUOIMOTEYHBIM (OHIAAM C MEPHOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. Y4yeOHble 3aHATHS [0 NpeaMeTy MPOBOJATCS B CHEHHMATU3UPOBAHHON ayaUTOPUU
(unTepakTuBHas nockatlIK+Buneonpoexkrop). B mpouecce uTeHMs JEKIMH, HCIOJIB3YIOTCA
HarJsiHbIe TOCOOUSI, KOMIUIEKT CIIaii10B, BUICO-JIEKIIHH.
Nmeercs u ucnonszyercs YMK no npucuumnmne «Xumust atmocheps» Ha 3JeKTPOHHOM
1 OyMa)XHOM HOCHUTEJE.
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noarotoBku  04.04.01 «Xumus», (CTemeHb — MarucTp), YTBEPXKAEHHOTO IPHUKA30M
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CcTp.

1. Ilenu u 3a1a49M OCBOCHUS AUCIUTLIMHBI 4
2. IlepedeHb MIaHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS 1O AUCIUTIINHE

(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) 10
7. IlepeueHb OCHOBHOM U JOTIOJIHUTEIBHON yU4eOHOMN JIUTEPATypBhI,

HEOOXOUMOM JISI OCBOCHUS TUCITUTLTAHBI (MO/IYJIS) 13
8. Ilepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH

"NHTepHeT", HeOOXOIUMBIX AJIS OCBOCHUS JUCIUILTUHBI (MOJTYIIsT) 14
9. Mertoaudeckue yka3aHus sl 00yUJarOIIUXCs 0 OCBOCHUIO JUCIUTUTHHBI

(Motyst) 14
10. Tlepeuens nHOOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIB3yEMBIX TIPH

OCYIIECTBICHHH 00pa30BaTEeILHOTO MpoIiecca M0 AUCHUILTUHE (MOIYJIIO),

BKJIIOYasi IEpeYeHb MPOrpaMMHOIo obecriedeHus U NH(OPMaLlMOHHBIX

CIPaBOYHBIX CUCTEM (TIPH HEOOXOJMMOCTH) 15
11. Onwucanue MaTepHaTbHO-TEXHUUECKOU 0a3bl, HEOOXOMMOMN ISt

OCYIIECTBIICHHS 00pa30BaTENBLHOTO MPOoLecca MO JUCHUIUINHE (MOJTYJIIO) 15

1. Ileau u 3aga4u 0CBOEHHUS TUCHUTLIUHBI
Henp ycBOGHHS TUCHMILTUHBL Cc)OPMHUPOBATH LIETOCTHOE U PUIOCO(PCKH OCMBICICHHOE
MIPEACTABJICHUE O COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE MUpa.



3agaum ycBOCHMS JMCIUIIHHBI:

- 3HaTh O B3aUMHOW HEOOXOJMMOCTH €CTECTBEHHOHAYYHOTO U (PUIOCO(PCKOro MOAX00B
K MCCJIEIOBAaHUIO OKPYKAIOLIET0 MUPA; O POJIM HAYYHBIX PEBOJIIOLIUI B YEIOBEUECKON KYJIBTYPE;
COJIep’)KaHUE U IIEHHOCTh pPAa3JIMYHBIX METOAOJOTHYECKHX IOAXO0A0B, KOTOpble Haumbosee
aKTyaJbHbl B COBPEMEHHOM XMMHHU; OCHOBHBIE (hrstocodckue mpoOaeMbl XUMHH.

- YMETb MHTEPIPETUPOBATh MPUOOPETEHHbIE 3HAHUS, KOPPEKTHO HCIIOJIb30BATh MX INPHU
00CYX/IeHUH MUPOBO33PEHYECKHX, CMBICI O )KM3HEHHBIX BOIIPOCOB, HAXOUTh UM IPUMEHEHUE B
mporiecce TMO3HaHUS U MPeoOpa3oBaHUs JACHCTBUTEIBLHOCTH, BBICTYIATh C COOOIIEHUSMH TIO
¢mrocopckuM BOIMPOCAaM €CTECTBO3HAHMSI, AKTUBHO YYacTBOBAaTh B JUCKYCCHSX, MOJOHpATh
TEOPETUYECKHI Marepual, HEOOXOIWMBIM [UIsi OCMBICIEHHS MHOTOOOpa3sHBIX BOIIPOCOB,
BO3HHKAIOIIMX B IIpoIecce yueOHOM 1 BHE yUeOHOIl 1esTeTbHOCTH;

- OpraHu3allys Hay4HO-HCCIIEI0BaTENbCKOW paboThl ¢ (PUIOCOPCKUMU HCTOYHUKAMU,
NEPUOANKON, TPOBEACHUE HAYUYHBIX IUCKYCCHM, apryMEHTallud HAy4YHOI'O CIOpa, y4acTHE B
HAy4YHBIX, HAYYHO-IPAKTHMUYECKUX M Y4eOHO-METOAMYECKUX KOH(epeHIsIX; cPopMUpOBaTh
HaBBIKM CAMOCTOSITEJILHOIO aHAJIM3a OHTOJOTMYECKMX M TEOPETHKO-IIO3HABATENBHBIX MPOOJieM
€CTECTBO3HAHUS.

2. TlepeyeHb  IUIAHMPYEMBIX
(MoyJ/i10), COOTHECEHHBIX ¢
o0pa3oBaTe/IbHOI NPOrpaMMbl
IIponiecc n3ydeHus: AUCHUILIUHBI HApaBiIeH Ha (OPMHUPOBAHUE SJIEMEHTOB CIIEAYIOIINX

pe3yabTaToB 00yYeHUsi MO0 JAUCHUILIHHE
IVIAHMPYEeMbIMH  pe3yJbTATAMU OCBOEHUS

KoMmrneTeHIMH B cooTBercTBUM ¢ @DPI'OC 1o JaHHOMY HANpaBJIEHUIO TOATOTOBKU
(cenuManbHOCTH):
. Ko u HanmenoBanue
I'pynna koMnereHuui Kareropus HK S ——
KOMIIeTCHIUH OMICTEHI
YK-1 Cnocoben
OCYILECTBIIATh
KPUTHYECKUH aHAJIN3
MexKyJIbTypHOE N
YHuBepcanbHbIe . POOJIEMHBIX CUTYyalui
B3aUMOJICHCTBUE
Ha OCHOBE CHCTEMHOTO
M10/1X0/1a, BbIpabaThIBaTh
CTPAaTETHIO NENUCTBUSA

B pe3ynbrate u3yueHus: AUCIUILIMHB 00yJalONIUICs JOIKEH:

Konx wu HaumeHoBaHue | Pe3ynbTaTel 00y4eHUs MO TUCHUIUIMHE
MHJIMKAaTOPa KOMIETECHITUH
VYK-1.5 3HaTh: 0 B3aUMHOH OOYCJIOBJIEHHOCTH €CTECTBEHHOHAYYHOTO U
Ucnonp3yer JIOTHKO- | GHIOCOPCKOTO TOJAXOMOB K HCCIEIOBAHUIO OKPYKAIOIIEro
METO10JIOTUYECKUIA MHpa; O POJIM HAayYHBIX PEBOJIIOLUI B UEIOBEYECKOH KYJIbTYpE;
WHCTPYMEHTapuit JUISL | CONEpKAaHWE W IIEHHOCTh Pas3iMYHBIX METOJIOJIOTHYECKUX
KPUTHYECKOMH OLIEHKH | TIOJXOJI0B, KOTOpble HauOojee aKTyaJbHbl B COBPEMEHHOMN
COBPEMEHHBIX KOHLENIUI | XMMHUU; OCHOBHBIE (ritocopckue npoOiaeMbl XUMUK;
¢unocogckoro U | YMeThb: UHTEPIPETUPOBATH NPHUOOPETEHHBIE 3HAHUS, KOPPEKTHO
COLMAIIFHOTO XapakTepa B | HCIOJIB30BAaTh MX MPH O0CYKIEHHH MHPOBO33PEHUECKUX, CMBICI
cBoei HpPeIMETHON | O )KM3HEHHBIX BOIPOCOB, HAXOAUTh UM NPUMEHEHHE B IpoLecce
oOnactu MO3HAHUS U TPeoOpa3oBaHMsl JIEHCTBUTEIBHOCTH, BBICTYIATh C
cooOmieHusIMH 1o (GuiIocopckuM  BoOmpocaM,  aKTHBHO




y4acTBOBaTh B  JIUCKYCCHUAX, NOJAOUPAaTh  TEOPETHUYECKHIMA
MaTepHual, HEOOXOOUMBIH Ml OCMBICIEHHUS MHOT00Opa3HbIX
BOIIPOCOB, BO3HHMKAIOIIUX B Ipolecce Y4eOHOH U BHE ydeOHOU
NeSITeNbHOCTH;

Buaaners: opranuzamnyeil Hay4YHO-UCCIEI0BATEIbCKOW paboThI C
bunocopckuMu  UCTOYHWKAMH, TEPUOJUKON, TMPOBEICHUEM
Hay4HbIX JMCKYCCHM, apryMeHTalMed HaydHOIro  CIOpa,
y4acTMEM B HayuyHbIX, HAy4YHO-NPAaKTHYECKUX U Yy4eOHO-
METOINYECKUX KOH(epeHIUsX; CIOCOOHOCTBIO
CaMOCTOSITEJIHOTO aHAJIM3a OHTOJIOTMYECKUX M TEOPETHKO-
MI03HABATEJILHBIX MPOOJIEM €CTECTBO3ZHAHUSI.

3. Mecro aucuuminnel B crpykrype OITOIT

Huctummaa otHOcuTCs K brioky 1 «ductummuast (moxymm)» (b1.B.01) 6a30Boit yacTw,
dbopMupyeMasi yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH.

Martepuan aucuuruinabl «Puinocodcekue mpodieMbl XUMHM» Oazupyercs Ha y4deOHbIE
JTUCIMILTAHBI U3YYCHHBIX 110 TIPOTpaMMe TIOJrOTOBKU OaKallaBpOB ¥ CIICUATHCTOB: (humocodus,
MIOJIUTOJIOTUS, OCHOBBI OMOITHKHU.

WN3yyenne  mucuurummbabl  «Dunocodckue  mpoOIeMBl  XUMHH»  TOCITYKUT
METOAO0JOTUYECKON 0a30i IS NaJbHEHIIEro W3yUYeHUsl JUCITUIUTMHBI 13 0a30BOM YacTu Ooka 1
«Hcropus ¥ METOJIONIOTUST XUMUW.

4. Copep:kanue JUCUMILUIMHBI  (MOAYJIsA), CTPYKTYPUPOBAaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHMeM OTBEeJCHHOI'0 HA HHX KOJHMYECTBA aAKAJAeMHUYECKUX HJIH
ACTPOHOMHUYECCKHUX YaCOB M1 BH/I0B y‘{eﬁﬂblx 3aHATHH

4.1 CTpykTypa IMCUHHILIHHBI

OO0mass TpyIOEeMKOCTh AMCUUIUIMHBI 1O JaHHOW ¢opMe O0OydeHHs COCTaBisieT 2
3aueTHble enHMIA (72 aKaJeMHUYECKUX Yaca).

TpynoeMKocTb, 4acoB
®dopma paboThl 00ydaroImuXxcst/Bubl yaeOHBIX 3aHATHIA Cemectp |Cemectp Beero
1 2
KoHTakTHas ayauTopHasi paboTa 00yyarommxcs ¢ 16 16
[perno/iaBaTeseM:
Jlextmu (J1) 16 16
[IpaxTiueckue 3anstus (I113) - -
CamocTrosiTesibHas padora: 56 56
Kypcosoit mpoexT (KII), kypcoBas pabota (KP) - -
PacuetHo-Tpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Dcce (D) - -
CamocTosTeIbHOE U3yUeHUE Pa3/eIoB 56 56
By ©TOroBoro KOHTpOJIS - 3a4ET
4.2 ConepxxaHue pa3iesioB AUCHUILIHHBI.
Ne Haumenosanue C dopma TeKyIIero
paszzaena paznena OACPrRanHe pasieia KOHTPOJIS




1 2 3 4

OMIIIPUYECKOE TIO3HAHNE
Metaduznueckuii METOJ
[MO3HAHUSI XUMUYECKUX SBJICHUIN
Kputepuit JIeMapKaluu u
€IMHCTBO  JOMIMPUYECKOTO U
MeTadu3nyecKoro METOZIOB
ONHUCTEMOJIOTUYECKHE
1 O3HAHWUSL. Teopus u
poOJIeMbl XUMHUH .
HKCIIEPUMEHT. Teopernueckuit
[LTIOPATTU3M (anapxuueckas
SIHCTEMOJIOTHSA). Teopus
OTpaKeHUs. S3bIK XUMUU
CBepxco3HaHue (TBOpuUECKast
WHTYUIHS)

VO, JI3

KonkpeTHoe u abcTpakTHOE.

OT a0CTPaKTHOTO K KOHKPETHOMY
OBoaonusd NoHATHH. EnuHCTBO YO, 13
[MPOTUBOIIOJIO0KHBIX CYXKIACHUN
AHaIMTHYECKHE U CUHTECTHUYCCKHE
YMO3aKJIIO4YEHUSI B XUMUHU.

2 OBOJIIOIIMOHHAS JIOTHKA

Kpurepuii CJI0KHOCTH B
SBOJIFOLIMN U CAMOOPTraHU3aLHs
VHpopManoHHbIH KpUTEepui

DBOMIOLMA. TepMOauHAMUYECKHUN
OHTOIOTHYECKHE 2 N pMon o
3 KpUTEpUit B XUMHUYECKON

poOJIEMbl XUMHH

hBosonMu. Knaccudukanus Hayk
PeyKknnoHu3M.
AHTHpEIYKIMOHU3M 51
AQHAJIMTUYECKUI METOJ1 ITIO3HAHUS.

YO, A3

OYHASA ®OPMA OBYUYEHMUSA

4.3 Pa3nesibl AMCUMILIMHBI, M3y4YaeMble B_1 cemecTpe

‘ No HaumenoBanue pasienon KomnuectBo uacos




KonrakTHas padora 00yyarommxcs
a3
P AynuTtopHas
nena Bcero abora CP
J | 113 [JIP
1 2 3 4 51 6
1 |®unocodpus u xumus 10 2
5 [Toncku  mepBoHauana pumocopamu 10 5 g
lpeBHero mupa
3 [ XuMHUECKHE NMPE/ICTABICHUS AIXUMHUKOB 10 2 8
4  |BO3HUKHOBEHHE XMMUYECKON aTOMUCTUKHU 11 3 8
5 |CraHoBieHHME CTPYKTYpHOM XMMHH 10 2 8
6 [3aKOHOMEPHOCTH XMMHUYECKOTO Mpoliecca 10 2 8
7 [1CD JI.1. MenpaeneeBa kak OTpakeHHE 1 3 g
€MHCTBA MAaTEPUAIIBHOTO MHUpa
\Umoczo: 72 16 56
4.4 CamocTosiTeiIbHAsA padoTa CTYJAEHTOB
HanmeHoBaHue TeMbI Bup camocrostensHOM
. Ornenounoe Kon-Bo Kon
JACITUATITAHBI WA BHEAYIUTOPHOM pabOTHI
CPENCTBO 4acoB | KOMIIETEHUUHU
pasnena oOyyaromuxcs, B T.4. KCP
dunocopusg U XUMUS W3yYECHHUE HAYYHOUI
¢ y Y I3, VO 8 VK-1
JINTEPATYPHI IO TEME
[louckn nepBoHAuana| U3y4yEeHUE HAYYHOU
¢unocopamu JlpeBHero | IuTepaTyphl 0 TEME 3, YO 8 YK-1
MHpa
XUMUYECKHE HM3y4YECHUE HAYYHOU
TIpEeACTaBICHUS JUTEPATYPHI 110 TEME 3, Y0 8 YK-1
AIXUMHKOB
Bo3HukHOBEeHUE W3yYEeHUE HAYYHOM
XUMHYECKON JUTEPATYpPHI 110 TEME 3, YO 8 YK-1
ATOMHUCTHKHU
CranoBinenue M3y4YeHUE HAyYHOU
. Y Y 113, YO 8 VK-1
CTPYKTYPHON XMMHUHU JIUTEPATYPHI IO TEME
3aKOHOMEPHOCTH M3y4YeHUEe HAy4YHOU
P Y Y 13, YO 8 VK-1
XHMHMUYECKOTO MPOIECcca | JIUTEPATYPhl IO TEME
[1ICO I.11. MenneneeBa | n3y4eHne HayuyHOU
KaK OTpa)K€HUE JIUTEPATYPHI IO TEME
P patyp 13, VO 8 VK-1
€MHCTBA
MaTepHATILHOTO MHUPA
Bcero yacoB S6




4.5 JIaGopaTopHbIe 3aHATUS — HE NIPEyCMOTPEHBI YUEOHBIM TJIAHOM

4.6 IIpakTH4yecKHe 3aHSTHA — HE IPEYCMOTPEHbI YU€OHBIM IIJITAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.1. Crpykrypa AHCUMILIAHDI.

OO6m1ast TpyI0EMKOCTh TUCIHUIUIAHEI TI0 TAaHHOUM (hopMe 00yUeHHUs COCTABISET 2 3a4ETHHIC

eaHUIBI (72 aKkaJeMHUYEeCKUX Jaca).

pr,I[OCMKOCTB, qaCoB

®opma paboTsl o0yyaromuxcs/Buasl yuebnsix 3ansatuii | Cemectp | Cemectp Beero
1 2

KoHTakTHas ayauropHas paboTa 00ydaromuxcs ¢ 34 34
[peroiaBaTeseM:
Jlexiuu (JI) 17 17
[Tpaktuueckue 3ausatus (I13) 17 17
CamocTosiTenbpHas paboTa: 38 38
Kypcosoii npoexT (KII), kypcoBas padota (KP) - -
Pacuetno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Dcce (D) - -
CaMocCTOsATENIbHOE N3yUYEHUE PA3/IEIIOB 38 38
3aueT/sK3aMeH 3a4yer 3a4er

4.3. Paznennbl AUCHUILINHBI, H3y4aeMble B 1 cemecTpe

KonunuectBo uacoB

Ne KonTakTHas padota o0yuarommxcs
pa3 HaumenoBanue pasnenon
AynuropHas
Jena Bcero pabora CP
J| 13| JIP
1 2 3 4 5/ 6 7
1 dunocodus U XUMUs 12 4 4
o [Houekn  neponauana puiocodpamu 10 3 3 4
JIpeBHETO MUpa
3 |Xummuueckue IpeacTaBIeHNs ATXHMUKOB 10 2 2 6
4 |BO3HMKHOBEHHE XMMHYECKON aTOMUCTUKHU 10 2 2 6
5 |CraHOBJIEHHE CTPYKTYPHOW XHMHUH 10 2 2 6
6  [3aKOHOMEPHOCTH XMMHYECKOTO IIPOLIECCa 10 2 2 6




[1CD .. MenneneeBa kak OTpaKEHUE €IMHCTBA
7 10 2 2 6
MaTepUaIbHOTO MUpa
Umoeco: 72 17 | 17 38
4.4 CamocrosiTeibHAsA pad0Ta CTYJAEHTOB
HaumenoBanue tembl Bup camocrositensHOM
o OreHo4uHoE Koi-Bo Kon
JUCUHUILIMHBI WA BHEAYIUTOPHOUN pabOTHI
CPEICTBO YacoB | KOMIIETEHIIUU
pasnena oOyyvaroruxcs, B T.4. KCP
Ounocodus ¥ XUMHUS N3yyenue HayuHO
JUTEPATYPHI 110 TEME;
patyp ’ I3, VO, T 4 VK-1
MOJITOTOBKA K YCTHOMY
ornpocy
[Toucku mepBonavana| M3ydyeHue HaydHOM
unocodamu [[peBHero| urepaTyphl 0 TEME;
MHUpa MOJTOTOBKA K YCTHOMY
orpocy
XUMUYECKUE N3yuenue HayyHOI
MpEeACTaBICHUS JUTEPATYPHI 110 TEME;
p patyp ’ I3, VO, T 6 VK-1
AIXUMHKOB MOATOTOBKA K YCTHOMY
orpocy
Bo3nukHOBEeHME N3yueHue Hay4yHOU
XUMUYECKON JUTEPATYPHI 110 TEME;
patyp ’ 113, VO, T 6 VK-1
ATOMHUCTHUKU MOATOTOBKA K YCTHOMY
orpocy
N3yueHne Hay4yHOU
CraHoBieHue JUTEPaATYpPHI [0 TEME;
. patyp ’ 113,V0, T 6 VK-1
CTPYKTYPHOUN XUMUU MOATOTOBKA K YCTHOMY
orpocy
3aKOHOMEPHOCTH N3ydenue HayuHO
XUMHUYECKOTO IpoIiecca | JIUTEpaTyphl IO TEME;
pon patyp ’ I3, VO, T 6 VK-1
MOATOTOBKA K YCTHOMY
orpocy
[ICO I.1. MenneneeBa | 3yuenue HayuHOM
KaK OTpaKeHue JTUTEPaATYPHI [0 TEME;
P patyp ’ 13, VO, T 6 VK-1
€IMHCTBA MOATOTOBKA K YCTHOMY
MaTepuaIbHOrO0 MHUpa orpocy
Bcero uacos 38
4.5 JIabopaTopHble 3aHATHS — HE MPETyCMOTPEHBI YUSOHBIM IJIAHOM
4.6 IlpakTH4eckune 3aHATHS
Ne Ne Komuaecto
HaumeHoBaHMe MPaKTHUECKOTO 3aHATHUS
/| paszmena 4acoB
1. 1 dunocodust u XUMUS 4
2. 2 [Touckn mnepBoHauana ¢uiocodamu JlpeBHEr0o Mupa 3




3. 3 XUMHUYECKUE TIPE/ICTABIICHUS AIXUMUKOB 2
4. 4 Bo3HuUKHOBEHHE XMMHUUYECKOW aTOMUCTUKHU 2
5 5 C o 2
: TAHOBJICHUE CTPYKTYPHOU XUMUU

6. 6 3aKOHOMEPHOCTH XMMHUYECKOT0 IpoLecca 2
[1CO JI.1. MenpeneeBa Kak OTpaKCHUE €AMHCTBA )

7 7 MaTepuaibHOTO MUpPA
Bcero: 17

4.7 KypcoBoii mpoeKT — He NIPeAyCMOTPEeHa YUeOHBIM TUIAHOM
5. IlepeyeHb yueOHO-METOANMYECKOT0 O0ecriedeHHs AJIsi CAMOCTOATEIbHOM

pa6oThI 00y4aroKXCcs M0 JUCHUILIHHE (MOAYJII0).

Y4eOHO-MeTOANYECKUI KOMIUIEKC MO AUCHUIUIMHE BKIIOYAeT KOHCIEKTHI JIEKIUI, KOTOphIE
HAXOJATCS B CBOOOIHOM JIOCTYTIE JUIsi CAMOCTOSITENIbHON pabOThl MAarCTPAaHTOB Ha Kadenpe

«Dunocodusy.

CamocrosTenpHas paboTa MaruCTpaHTOB BKIIIOYAET:

- MOJITOTOBKA KOHCIIEKTA 0 NPEJIO’KEHHON TeMaTHKE,

- MOATOTOBKA JIOKJIAJIa ¥ MIPE3CHTAIUY JIJIsl PAKTUUYECKUX 3aHATHM.

6. @DoHJ OLEHOYHBIX CPEACTB IAJid TEKYIIECro KOHTPOJA YCIIEBACMOCTH H

NMPOMEKYTOUYHOM aTTeCTANNU
1. EcTrecTBO3HAaHME — 3TO:
+ OTpacib HAy4YHOTO MO3HAHUS
OTtpacap HapOAHOTO X035MCTBA
Cdepa conmanbHBIX OTHOIICHHIA
2. I'naBHast 0CO0EHHOCTH HAYKH — 3TO €é:
PerynupoBanusi co CTOPOHBI UI€0JIOTU3UPOBAHHOTO PYKOBOJICTBA
[TomunHeHNe PEeNUTrHO3HBIM JOTMaM MOJIO0XKEHHE
3aBUCUMOCTD OT JIMYHOCTHU UCCIIEI0BATENs
+OO0BEKTUBHOCTD
3. Ha ¢pynpaMeHTAIBHYIO M IPUKJIAIHYIO IOAPa3/ie/sieTcsl HAyKa:
+dusnka
Meramtyprus
I'eorpadus
ArpoHoMus
4. Hayka — 310:
+KOMIOHEHT 1yXOBHOM KYJIBTYpbI
DJeMeHT MPaKTHUeCKOro Mpeodpa3oBaHus MUpa
DneMeHT MaTepHaIbHO-TIPEAMETHOTO OCBOCHHSI MUPA
Pe3ynbTat 00BIIEHHOTO, JKUTEHCKOTO 3HAHUS

5. HpOﬁﬂeMbl HpaBCTBeHHOﬁ OTBETCTBCHHOCTH y‘léHOl"O CEroaHs OTHOCHATCH

¢dopmupoBanusn:

+HayuHoii KyJIBTYpBI

MeTroaoa0run Hay4yHOro UCCIE0BaHUS
CBsi3u MEX]Ty HAYKOM 1 00IIIECTBOM

K 00J1acTH
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CBs13u MEXly HayKOU U TPOU3BOJCTBOM

6. IlepBoii B ucTopuu Hayk puznyeckass KApTUHA MHPa ObLiIA:
MeTtaduzndeckas

KBanTOBO-11OIEBAsA

OneKTpoOMarHuTHas

+MexaHnueckas

7. BnepBble Haesi 0 €IWHCTBE MATEPHAJBLHOH OCHOBE OKpY’/KAwlero Mupa ObLIa
BbIIBUHYTA:

+JlpeBHerpeueckumu unocodamMu MUIETCKOM HIKOIIBI

JpeBHerpeueckumu punocopamu DIEHCKOM MIKOIbI

JpeBHEMHIUMICKUMH MY IpELiaMu

JIpeBHEKUTAUCKUMU MYyAPELIAMH

8. McxoaHOM 0CHOBOI1 BCeX 3HAHHMI 0 MPUPO/E B APEBHOCTH SIBJISVINCH 3HAHUS:
buonornueckne

XUMHUECKUE

MenunmHCcKHne

+dusnueckue

9. MarepuaIuCTHYECKAA TPAKTOBKA (PM3MYECKON KAPTHHBI MUPA XapaKTepHa JJIsl:
A. Ditamreiina u B. Ieitzenbepra

D. lllpenunrepa u A. DHHIITEHHA

+M. Ilnanka u A. DiHIITENHHA

B. I'eitizenbepra u O. llIpenunrepa

10. ®u3nyeckass KAPTUHA MUpa:

+3aHMMaeT TOMUHUPYIOIIEE MTOJI0KEHNE B €CTECTBEHHOHAYYHON KapTHHE MUpPa
SIBnsieTcst HeoOA3aTENIFHON COCTABIIAIONICH YacThIO 001N KapTHHBI MUpa
SBnsiercs He0OXOIMMOM, HO HE ONpeAeAoIIeH YacThI0 001el KapTUHBI MHpa
SIBnsieTcst HAMMEHee CyIIeCTBEHHOM YacThio 001Iei KapTUHBI MUPa

Bonpocsl k 3auery

6. Iloucku mepBoHauana JApeBHerpedeckumu ¢unocodpamu (AHaAKCUMEH, [ epakiurT,
Kcenodan, Dmnenoxin). Yersipe anementa ctuxuu Apucrorens (384-322 rr g0 H.3.)

7. ATomHCTHYECKHE B3IJISAbl JpeBHerpedeckux ¢uiocodoB JleBkumma, J[lemokputa u
Onukypa (Y-II BB 10 H.3.). [Toama Jlykpenus «O npupoje Bewein».

8. OmnuHuctuyeckuil nepuox B pazButuu xumuu (1Y-1 BB 10 H.3.). Iloucku mnpeBpaiueHus
BemecTB B 3051070 (booc).

9. Anxumus apabo-mycynapmanckoro mupa YII-XH BB (I'ebep, Pazec, ABurieHHa).

10. CpenneBekoBasi eBpomeiickas anxumus XI-XYH BB (Marnyc, bekon. Iloucku «du-
JTOCO(CKOTO KaMHS» U OTKPBITHS AIIXHMHUKOB.

11. Koneny anxumuu. SITpoxumusi Kak pamroHaibHOE TpojonkeHue anxumun (XY-XYH BB).
Arpm(ona, Hapauenbc - OCHOBOIIOJIO)KHHUKHU MCAUIMHCKOI'O HAITPABJICHUA B XUMUU.

12. Xumuko - meaurimHckast ¢punocodus [lapanensca.
13. «Anxumusy Jlubay - nepBbiii B uctopun yueOHUK xumuu (1587). Pabotsr ['naybepa.

14. 3axon boiins (1662) - Mapuorra (1676), ero 3HaueHue s aTOMUCTHYECKON TEOpHUU
BEIIEeCTBA.
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15. IpencraBnenue boitns 06 snemente. Kputuka mnpeacraBieHuil alXMMHMKOB M CHCTEMaA
XUMHUYecKol ¢punocoduu B counHeHuu boitng «Xumuk - ckentuk» (1661).

Jtanbl ((POPMHUPOBAHUSA M OLCHHBAHHUS KOMIIETEHIIUIA.

Kon HaumenoBanue
KOMIIETEHIIUHU OLIEHOYHOT'O
(unu ee yacTH) cpezicTBa

KonTtponupyemsie pazieinsl (TEMBbI)
JMCIIUTUTAHBI

1 duocous ¥ XUMHUSL. YK-1,5

I3, VO, T

2 | Iloucku mepBoHauana ¢urocopamu YK-1,5
[pesHero mupa.

I3, VO, T

3 | Xumuueckue  IpelCTaBICHUS YK-1,5
AIXUMHUKOB

I3, VO, T

4 | BO3HMKHOBEHHE  XMMHYECKOMH VK-1,5
ATOMUCTHKH

A3, Y0, T

5 | CraHoBlE€HHE CTPYKTYpHON XUMUHU. VYK-1,5

113, VO, T

6 | 3aKOHOMEpPHOCTU XUMHUYECKOTO0 Mpoliecca. YK-1,5

I3, YO, T

HIkana u KpuTEeprH OLEHUBAHUS NMMCbMEHHBIX M TBOPYECKHUX PadoT.

bann
BI

Kpurepun

I'my6Gokoe 1 Mpo4yHOe yCBOEHHE MTPOrpaMMHOro Matepuaina. [lonnsle,
II0CJIEI0BATENbHBIE, TPAMOTHBIE U JIOTHUECKU U3JIaraeMble OTBETHI IIPU
BUJIOM3MEHEeHUH 3a7aHus. CBOOOIHO CIPABIISIETCS C MOCTABICHHBIMU
3ajjauaMy, MOKET 0O0OCHOBATh MPHHATHIEC PELICHNUs, IEMOHCTPUPYET BIIaICHUE

Pa3SHOCTOPOHHUMH HABBIKAMH U IIPUEMAMHU BBITTIOJIHCHUSA NTPAKTUICCKUX pa60T.

3HaHWe MPOrpaMMHOT0 MaTepHaia, TpaMOTHOE H3JIOKEHHE, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABHIHLHOE IIPUMECHEHUE
TEOPETUYCCKHUX 3HAHUH, BIIaJICHUE HEOOXOJMMBIMH HABBIKAMHU TIPU
BBITIOJTHEHUH MTPAKTUYCSCKHUX 33124

I[eMOHCTpI/IpyeT YCBOCHHUEC OCHOBHOI'O MaTc€puajia, ripu OTBCTC

JIOITyCKAIOTCS HETOYHOCTH, MPHU OTBETE HEJJOCTATOYHO MPABUIIbLHbIE
(hopMyITUPOBKH, HAPYIIIEHUE TTOCIICIOBATEILHOCTH B U3JI0KCHUH
MIPOrpaMMHOT0 MaTepHuaa, 3aTPyJHEHUS B BHIITOJHEHUH PAKTUYECKUX
3aIaHUN

2-1

Cnaboe 3HaHME TPOrpaMMHOTO MaTepuana, Ipyu OTBETE BO3HUKAIOT OIINOKH,
3aTpyAHEHUS PH BBHITIOJHEHNUH MPAKTHUECKUX padoT

IIkana u KpuTEpHH OLIEHUBAHUS TECTOBBIX 3aJaHUI.

Onenka Kpurepun
«OTINYHO» 3aganue BeIoaHeHO HA 91-100%
«Xopouo» 3aganue BeITONHEHO Ha 81-90%
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«Y 10BJIETBOPUTEIIHHO 3ananue BeinonHeHo Ha 51-80%

«HeynoBneTBOpUTEIILHO 3ananue BeinonHeHo Ha 10-50%

7. IlepedyeHb OCHOBHONM M JONOJHHUTEJBHOH Y4eOHOH JUTepaTypbl, HEOOXOAMMOM
JJIS1 OCBOEHMS TV CHUILTHHBI (MOIYJIA).

7.1 OcHOBHas IuTEpaTypa

1. Jlucees W.K. ®Dunocopus. buonorusa. Kynprypa (paboTbl pasHBIX JIET)
[DnexTponnsiii pecypc]/ Jlucee U.K.— DnektpoH. TekcToBbie naHHbie.— M.: MHCTUTYT
¢unocodpun PAH, 2011.— 315 c.— Pexxum moctyma: http://www.iprbookshop.ru/18755.—
OBbC «IPRbooksy, mo maposro

2. JIeicak U.B. ®unocodckuii aHanm3 1eCTpYKTHBHOM JESITEIBHOCTH YEJIOBEKa
[DnexTponnslit pecypc]/ JIbicak U.B.— DnexkTpoH. TekcToBbIe JaHHbIe.— CapaToB:
By3zoBckoe obpazoBanue, 2014.— 266 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/23598.— DBC «IPRbooks», no naposmto 3onoryxun B.M.
®dunocodcekue Bonpockl xumuu: yued. nocooue / B. M. 3onotyxun, H. A. 3onotyxuna ; I'Y
KysI'TVY. - Kemeposo, 2008. - 92 c.

HemeneB A.I'. CoBpemeHHbIE QrIocOPCKHE MPOOIEMbI MATEMaTUYECKHX, €CTECTBEH-
HBIX U TEXHUYECKUX HayK: yueO-merton, mocooue / A.I'. Jlemenes. - Apxanrenbck: M3-1-Bo
AI'TY, 2007. - 79 c.

3. Kanke B.A. ®unocodus matematiky, pusnku, Ouonoruu: yueod. mocodue/ B.A. Kanke. -
M.: KHOPVYC, 2011. - 368 c.

4. Kypamos B. U. Uctopus u ¢punocodpus xumun: yued. nocodue / B.W. Kypamios. - M.:
KAV, 2009. - 608c.

5. Cnupkun A.I'. dunocodust: yuebHuk. 2-e uzf. / A.I.Cnupkun. — M.: IN'apnapuku,
2006.

7.2 lonoJTHUTEILHAS JIUTEPATypa

1. Kanke B. A. @unocodus. Mcropuyeckuit u cuctemarnueckuit kypce. S-e uza. M.: Jloroc,
2010.

2. CrnupkuH A. I'. @unocodus. — 2-e u3a. - M.: I'apaapuxu, 2008.

3. Kanke B.A. OcHOBHBIE QrI0CO(CKIE HANIPABICHUS M KOHIETIINY HayKHu: y4el. mocooue.
M., 2008. — 400 c.

4. Kapnan P. ®unocodckne ocHoBanus ¢puszuku. M., 1971

5. KuszeBa E.H., KypatomoB C.II. 3akoHBl 3BOMIOLIMM U CaMOOpPraHU3aLUMU CIIOKHBIX
cucteM. M., 1994,

6. Koxanosckuii B.I1., [Ipxxunenckuit B.U., Ceproneesa E.A. ®unocodus Hayku. YyeOHOe
nocobue. M., 2006. — 496 c.

7. Kyn T. Ctpykrypa HayuHbIX peBomtouuil. M., 1975, 1977.

8. Jlakatoc U. [lokazaTtenbcTBa u onpoBepkeHus. M., 1967.

9. Mukemna JI. A.  ®unocopus Hayku: OO6mume npoGiembl mo3HaHUs. MeTomonorus
€CTECTBEHHBIX U TYMaHUTApPHBIX HayK. XpectomaTus. M., 2005.

10. Muxemuna JI. A. ®unocodpus Hayku: CoBpeMeHHast snuctemosniorus. Haydnoe
3HaHWE B JIMHAMUKE KyJbTypbhl. MeTonoorus Hay4HOro uccienoBaHusi: yued. mocobue. M.,
2005. - 464 c.

11. [Tonmnep K. Jloruka u poct HayyHoro 3HaHus. M.,1983.
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12. ITyankape A. O Hayke. M., 1990.

13. Paccen b. Yenoseueckoe no3nanue. Ero chepa u rpanunl. M., 1957.

14. Cenbe I'. OT MeUTHI K OTKPBITHIO: KaK CTaTh YYEHBIM. M.,

15. CoBpemennble  (unocopckre MpoOIEeMbl  €CTECTBEHHBIX, TEXHUYECKUX U
COLIMANIbHO-TYMaHUTapHBIX HayK: yueOHUK / moa obul. pen. B.B. Muponosa. M., 2006. — 639 c.

16. CoBpemenHas punocodus Hayku. Xpectomatusi, M., 1994.

17. Crénun B.C. Teopernueckoe 3nanue. M., 2000.

18. Crémun B.C. ®unocodus nayku. O0mue npodiemsl: yaeOuuk. M., 2006. — 384 c.

19. Cremun B.C., B.I'. T'opoxoB, M.A. PozoB. ®unocodus Hayku M TEXHUKH.
M.,1995.

20. Cynb0bl ecTeCcTBO3HAHUS: COBpeMeHHbIe AucKyccun. M., 2000.

21. Yepnasckuii J{.C. Cunepreruka W HH(OPMALMOHHBIE TPOLECCH B JKUBBIX
cucremax. M., 2001.

22. Opank ©. Gunocodus Hayku. M., 1960.

7.3 llepuoauyeckne U3IaHus
KypHansr:

«Bompocs! punocopum»;
«Hayka u )Xu3HbY;
«HaykoBenenuey;
«[Ipupoma»;

«HenmoBek».

8. Ilepeuenb pecypcoB MHGPOPMAIMOHHO-TEJIEKOMMYHMKAIMOHHOHI ceTH '"WHTepHer"
(nanee - cers ""UHTEpHET'"), HEOOXOAMMBIX /15l 0CBOCHUS TMCHMILINHBI (MOIYJIs1).
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

9.MeToauyecKkue YKa3aHus 1Js 00y4alOUUXCH M0 OCBOCHUIO JUCUHMILUIUHBI (MOIYJIA).

[ToaroToBka K MPaKTHUECKUM 3aHITHSIM JOJKHA CTPOUTHCS B COOTBETCTBUU C LEJISIMU U
3amauaMu Kypca. OTBET Ha BOIIPOC CIEAYET CTPOUTH C MPHUBJICYECHHEM OOIIMPHOIO KOJIMYECTBA
OCHOBHOW M JIOMOJIHUTEIBHON JUTEPATyphl, TP OTBETE CIIEyEeT 00s3aTeIbHO YyKa3aTh, KaKHUe
HCTOYHUKHU OBLIM UCIIOJIb30BAHBI.

Jluteparypa A NpakTUUECKUX 3aHSATHH:

1. Kanke B. A. ®unocodus. McTopuuecknii U cucteMatnueckuii Kypc. S-e u3a. M.: Jloroc,
2010.

2. Crupkun A. I'. @unocodus. — 2-e uzn. - M.: I'apnapuku, 2008.

3. Kanke B.A. OcHoBHbIE Qr0cO(CKIE HAPABICHUS M KOHIETIIINY HAyKu: y4el. mocooue.
M., 2008. — 400 c.

4. Kapnan P. ®unocodckue ocHoBanus ¢puszuku. M., 1971

5. KuszeBa E.H., KypmiomoB C.II. 3akoHbl 3BOJIIOIMHA M CaMOOPTaHMU3ALMHU CIIOKHBIX
cucteM. M., 1994,

6. Koxanosckwuii B.I1., [Ipxunenckuii B.W., Ceproageesa E.A. ®unocodus nayku. YueOHOE
mocodue. M., 2006. — 496 c.

7. Kyn T. Ctpykrypa HayuHbIX peBostonuid. M., 1975, 1977.

8. Jlakatoc U. [loka3zaTenbcTBa u onpoBepxxkeHus. M., 1967.

9. Mukemmna JI. A. ®unmocodus nHayku: OOmme mnpoOiieMbl MO3HAHUA. MeTom0I0THs
€CTECTBEHHBIX U TYMaHUTAPHBIX HayK. XpecromaTus. M., 2005.
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10. Muxemuna JI. A. ®unocodpus Hayku: CoBpeMeHHast snuctemosniorus. Hayunoe

3HaHWE B JIMHAMUKE KYJIbTYphl. MeTo/l00rus Hay4HOro HccienoBaHus: yded. mocobue. M.,
2005. — 464 c.

1. [Tonmep K. Jloruka n poct Hay4yHoro 3Hanus. M.,1983.

12. ITyankape A. O Hayke. M., 1990.

13. Paccen b. Yenoseueckoe no3nanue. Ero chepa u rpanunel. M., 1957.

14. Cenbe I'. OT MeUTHI K OTKPBITHIO: KaK CTaTh YYEHBIM. M.,

15. CoBpemennble  (unmocockre MpoOIEeMbl  €CTECTBEHHBIX, TEXHUYECKUX U
COLIMANIbHO-TYMaHUTapHBIX HayK: yueOHUK / moa obul. pen. B.B. Muponosa. M., 2006. — 639 c.

16. CoBpemenHas punocodust Hayku. Xpecromatus, M., 1994.

17. Crenun B.C. Teopernueckoe 3nanue. M., 2000.

18. Crermmun B.C. ®unocodus vayku. O0mue npodiemsl: yaebnuk. M., 2006. — 384 c.

19. Cremun B.C., B.I'. T'opoxoB, M.A. PozoB. ®unocodus Hayku M TEXHUKH.
M.,1995.

20. Cynp0bl ecTeCTBO3HAHUS: COBpeMeHHbIe AucKyccun. M., 2000.

21. Yepnasckuii J{.C. Cunepreruka W HH(OPMAlMOHHBIE TPOILIECCH B JKUBBIX
cucremax. M., 2001.

22. Opank ©. Gunocodus Hayku. M., 1960.

HGJ'IBI-O MPAKTUICCKUX 3aHSITHU SIBISICTCS:

- 3aKpeIuIeHHE MOJYyUYEeHHbBIX 3HAHUM;

- MIPOBEpPKa YpOBHS MOHMMAHUS CTYJACHTAaMHU BOIPOCOB, OCBAaMBAEMBIX IO Y4eOHOI
JUTEpaType, CTENEHN Ka4yeCTBa YCBOCHUSI MaTepHralla CTyACHTaMHU;

- BOCIIOJTHEHHE TIPOOETIOB B MPOMJACHHONW TEOPETHYECKOW YacTH Kypca M OKa3aHHE
MTOMOIIIY B €T0 YCBOCHUHU.

10. ITepeuyenn HH(pOpMAMOHHBIX TEXHOJIOTMH, HCII0JIb3YEeMBbIX npu
OCYLIECTBJIEHMH O00pa30BaTeJbLHOI0 TMpolecca Mo AUCHUILVIMHE (MOAYJI0),
BKJIIOYAsl IlepeYeHb IMPOrpaMMHOro olecredyeHUss W HHGOPMALMOHHBIX
CIIPABOYHBIX CUCTEM (IPH HEOOXOAMMOCTH).

http://www.philosophy.ru

http://www.konferencii.ru

http://www.globalistika.ru

11. MarepuanbHO-TeXHHYECKass 0a3a, HeoOXoauMasi VISl OCYILIECTBJICHHSA
o0pa3oBaTe/IbHOTO Tpolecca Mo aAucuuivIinHe (Moayai). IIpuBoasiTcs cBeleHHUSA ©
CHEeNUATM3MPOBAHHBIX  AyJMTOPHUSAX, OCHAIIEHHBIX 000pyl0BaHUEeM (CTEHIaAMHU,
MoOIeJIsIMH, MaKeTaMH, HH(POPMALMOHHO-U3MEPUTEJLHBIMH CHCTEMaMH, 00pa3laMu U
T.J.) M TMpeAHA3HAYEHHBIX /Jsl TPOBeJAeHUS] JA0OPATOPHOr0 MNPAKTHUKYMa, O
TEeXHUYECKHX M 3JIEKTPOHHBIX CPeIcTBAaX 00y4YeHHUs M KOHTPOJIsI 3HAHUH CTYI€HTOB.

3anatus 1o gucuuIuiiHe «Puimocockue MpodIeMbl XUMHH» TPOBOAATCS B Y4EOHBIX
ayJUTOPUSAX C UCIIOJIb30BAHUEM MHTEPAKTUBHBIX JOCOK, IPOEKTOPA U HATJIAIHBIX TOCOOUH.
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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'po3nsbiid, 2022 r.




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, 2022 1.

Pabouas mporpamma yueOHOM IUCHMIUIMHBI pacCMOTpeHa W oJ00peHa Ha 3acelaHuu
Kadeapel «XuMHs», peKOMEH/IOBaHa K MCIOJIb30BAaHUIO B yueOHOM mporecce (mpotokon Nel ot
03.09. 2022 r.), 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., 2022 r.
O©®I'bOY BO «YeueHckuil rocynapcTBeHHbINH yHUBEpcUTET UM. A.A. KanbipoBay, 2022 r.
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10.

11.

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
[lepeyeHb OCHOBHOM U JONIOJHUTENBHOM yUeOHOH TUTEpaTyphl,

HEOOXOAMMOM I OCBOCHHMSI TUCIIUIUIUHBI (MOJTYJIs) 15
Ilepedens pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON CETH

"NuTepHer", HEOOXOIUMBIX JJI1 OCBOCHUS JUCLMILIMHBI (MOJTYJIs1) 15
Metoandeckue ykazaHus Ui 00y4yaroluxcs N0 OCBOSHHUIO TUCIUIUIUHBI

(Motyst) 16
[lepeyeHb HHPOPMALMOHHBIX TEXHOJIOTUH, UCIIOIb3YEMbIX TIPU

OCYIIECTBIECHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJIIOYas [I€PEeYeHb MPOrpaMMHOr0 obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuabHO-TEXHUUECKOM 0a3bl, HEOOXOIUMON ISt

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIecca MO AUCUUILINHE (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 MOHATUIHHO-KaTerOpHaIbHOTO anrapara B 00J1acTH yIpaBJICHUS IPOCKTaMU;

— (hopMHpOBaHNE 3HAHUSI METOJIOB CTPYKTYPH3ALIMHU U YIIPABJICHUS IPOEKTAMU;

— (hopMUpOBaHNE YMEHH UCIIOJIb30BAHUS COBPEMEHHOTO HHCTPYMEHTApHsI YIIPABIICHUS
MIPOEKTaMU (JIEKOMITO3UIMS, BbIJICIICHNE ATANOB, QYHKIIMI U IIPOLIECCOB MPOEKTA);

— (hopmupoBaHUEe HABBIKOB U YMEHHI MOJTOTOBKM 00OCHOBAHUS U Pa3pabOTKH MJIaHa MMPOCKTA.

2. Hepeqenb NJIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHI/IH Mo AMCHUIIJINHE, COOTHECCHHBIX C
INIAHUPYEMBIMHU pE3YyJIbTaTaMU OCBOCHUSA 06pa3OBaTeJ'ILHOI7[ nporpamMmmal.

[Ipouecc n3yueHus: AMCUUILIIMHBI « Y TIpaBiIeHUE TPOEKTaMK» HarpasieH Ha (P OpMUPOBaHUE
3JIEMEHTOB CJIEYIOIUX KoMIeTeHI B cooTBeTcTBUU ¢ ®I'OC 1o jaHHOMY HANpaBlICHUIO:

I'pynna xomnereHuuim Kareropus komnereHuui Kon

YHuBepcanbHbIe YK-2

Crioco0eH oCyIIecTBIATh
IIOUCK, KpUTUYECKHAN
aHaJIU3 U CUHTE3
uHpopMaluuy,
IPUMEHATh CUCTEMHBIN
MOXOJT AJIsl PEeLeHUS
MOCTaBJICHHBIX 3aJa4

Koa nu HaumeHoBanue PesynbTaTnl 00y4yeHus1
HHIMKATOPA KOMIIeTeHIHH 10 JMCIHUIINHE
YK-2.1 3HaTh:
Pa3pabarbiBaeT KOHIETIIUIO - TEOPETUYECKHE OCHOBBI U 3aKOHOMEPHOCTH YIIPABIICHUS
IIPOEKTa B paMKax poeKTaMu

0003HaYEHHOH MPOOIEMBI:
bopMynHupyeT 1enb, 3a1a4u,
00OCHOBBIBAET aKTyaJIbHOCTD,
3HAYUMOCTb, OXKHIACMBbIC
pe3yJbTaThl U BO3MOYKHBIC
chepsl UX TPUMEHEHUS

YMerTsb:
- BBIIIOJIHATH TEXHUKO-3KOHOMUYECKOE OOOCHOBAHUE
MTPOEKTOB
Bnagerts:
- METOJI0JIOTHEH YIpaBlIeHHs MPOSKTAMH Ha YPOBHE,
HEO0OXOIUMOM JJIsl OCO3HAHHOTO €€ TPUMEHEHUS B
YK-2.2 MPOEKTHOM IeATETHbHOCTH (PYHKIIHOHUPYIOMIEH
Pa3pabaTpiBaeT KOHIICTIIIHIO OpraHH3aIH
IPOEKTa B paMKax
0003Ha4eHHOM NPOOIIEMBI:
dbopMyIUpYyeT 11eJb, 3aa49H,




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. IlepeyeHb OCHOBHOM M J0NOJHHUTEILHON Y4eOHOM JIUTEPATYPbl, HEO0OXOAUMOM IS
OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

7.1 OcHoBHasi IuTEpPaTypa

1. AwnpmuH, B.M. Ynpasnenue npoekramu: GyHIaMEHTAIBHBIN Kypc : yueOHUK / B.M.
Anbinz, A.B. Anemun, K. A. barpatuonu ; pea. B.M. Ansmnn, O.M. Unsuna. - Mocksa:
M3narenbckuii qoM Beiciiedt mkobl skoHoMukH, 2013. - 624 c. - (YueOHuku Briciieit
IKOJIBI AKOHOMUKH). - ISBN 978-5-7598-0868-8 ; To ke [DnekTpoHHBIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=227270 (29.04.2019).

2. JleymikuHa , C.B. OCHOBBI IPOEKTHOI'O MEHEIPKMEHTA; [3JIEKTPOHHBIA pecypc]; pexuM

nocryna:https://biblioclub.ru/index.php?page=book view red&book i1d=484908
3. Ko60, b. Ynpasnsii cBoeli meuroit: Kak peannzoBats 1r000# 3aMbICe, MPOCKT, IJIaH
[DnexTponnsiit pecypc] / bpumxut Ko66. - [1ep. ¢ anrn. - M.: Anpnuna [1a6 numep, 2015.
- 229 c. Pexum nocryna: http://znanium.com/catalog.php?bookinfo=521535

4. Turapenko, A. M. Oprannyeckasi Xumusi [ DJIEKTPOHHBIN pecypc] : yueOHoe mocobue / A. U.
Turapenko. — DIEeKTpOH. TeKCTOBbIE AaHHbIe. — CapaTos : Al [1u Op Menua, 2010. —
131 c. — 2227-8397. — Pexxum noctymna: http:/ www.iprbookshop.ru/731.htmlS.

7.2 lonoJTHUTEILHAS JIUTEPaTypa:

1) IpakTuka ynpaBieHHs HHHOBALMOHHBIM NMpoeKToM: y4eO. nocobue/ B.A.IlepBymmH. - M.:
WznatensctBo «/leno» AHX, 2013. - 208 c. (Cep. «Obpa3zoBaTenbHbIe HHHOBAIIUI).

2) Henens naunnaercs ¢ cy00oT1hel: Ckaska Jjisi MEHEHKEPOB MIIIIero Bo3pacra / Braaumup
AmnaronweBuu I[lepBymun. - [6. M.] : U3parenbckue pemenus, 2017. - 394 c¢. - ISBN 978-5-
4485-1105-9

3) Project Management Body of Knowledge, Project Management Institute, USA.

4) Penun B.B., Emudepor B.I. IlpoueccHblii moaxon K ympaBieHHIO. MojaennpoBaHue
ousHec- mpoueccoB. ManH, MBaHoB u ®@epbep, 2013, 544 c.
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5) Hy6osux M.®., [TonkoBHukoB A. B. Ynpasnenue npoekramu. [lonansiit kypc MBA. «3A0
«Ommn-busnecy, 2015.

6) Ilpocuunkuii A. Microsoft Project 2016. Metomonorust u npakruka., OUY JII1O VYKII
«ITpoextHas I[IPAKTHUKA», 2016.

7) Maxkcun /I. Pa3zpaboTka u BHEApEHHE CHUCTEMBbI YNPaBJIEHUs MPOEKTHON JEATENbHOCTHIO B
opranuzauuu. «HIIK «ITotok», 2015.

8) Puck-MEeHE)KMEHT WHBECTHUIIMOHHOTO MpPOEKTa: Y4YeOHMK JJs CTYJEHTOB BY30B,
o0yJaromuxcss MO SKOHOMHYECKHM crienuainbHocTs M/ mon pexn. M.B. I'pauesoii, A.b.
Cekepuna. - M.: IOHUTU-JTAHA, 2009 2009. - 544 c.

9) K. Xemnmman. IlpodeccuonanpHoe ympaBieHue mpoektoMm. Ilep. ¢ anrim. - M. bunowm.
JlaGopatopus 3Hanmi, 2016.

10) Apuubansn P. YrpasieHue BHICOKOTEXHOJIOTHYHBIME MpOrpaMMaMu U poektamu: Ilep. ¢
anri. - M.: JIMK TIlpecc, 2017. - 464 c.: .

8. Ilepeyenn pecypcoB HH(POPMAUMOHHO-TEIEKOMMYHUKAIIUOHHOH ceTH '"'HuTepHer",
HEOOXOAMMBIX /IJIsl OCBOCHUS TMCHUILIMHBI (MOIYJIs1)

1. OBC uznarenscTBa «JlaHpy [yueOHbIE, HAYUHbIE U3AHUS, IEPBOUCTOUHUKH,
XYJI0’KECTBEHHBIE TTPOU3BE/ICHUS PA3IUYHBIX M3/1aTEIbCTB; )KypHaibl| : caiiT. — URL:
http://e.lanbook.com.

2. Hayunas snexktponHas Oubnuoreka. MoHorpaduu, uznanisie B uzaatensctse Poccuiickoit
Axanemuu EctecTBO3HaHUS [TIOJTHOTEKCTOBBIA pecypc cBoOoHOTO noctyna) : caidT. — URL:
https://www.monographies.ru/.

3. HayuHnas snexTpoHHas Oubnmoreka crareit u myonukanuii «eLibrary.ru» : poccuiickuii
MH(GOPMaLIMOHHO-aHAIMTUYECKHH MOpTaj B 00JIaCTH HAYKH, TEXHOJIOTHH, MEIUIINHBI,
o0Opa3oBaHHS

[5600 >xypHanoB, B oTkpeiToM focTyre — 4800] : caiit. — URL: http://elibrary.ru.

4. KubepJlenunka : HayyHas 3JIeKTpOHHAsI OMOIMOTEKA [HAYIHBIC )KYPHAIIBI B

MOJIHOTEKCTOBOM (opMmaTe cBoOoHOTO noctyna] : caiT. — URL: http://cyberleninka.ru.

5. EnnHOE OKHO J0CTyIa K 00pa3oBaTelIbHBIM pecypcam : genepaibHas nH)OpMaIMOHHAS
cUCcTeMa CBOOOHOIO JJOCTYyTMa K HHTETPajJIbHOMY KaTaJloTy 00pa30BaTeIbHbIX HHTEPHET-PECYPCOB
U K DJIEKTPOHHOU OMOIHMOTEKE YyUeOHO-METOAMUECKUX MAaTEPUAIOB JUIsl BCEX YPOBHEH
o0Opa3oBaHHs:

JIOIITKOJIBHOE, 0011Iee, cpeHee MpodecCHoHabHOE, BEICIIee, JONOTHUTENbHOE : cailT. — URL:
http://window.edu.ru.

6. Web of Sciense (WoS, ISI) : MmexxmyHapoaHas aHAIUTHYCCKas 0a3a TaHHBIX HAYIHOTO
IUTUPOBAHUS [KypHAJIbHBIE CTaTbU, MaTepuaibl KoHGepeHui | (MHTepdeiic — pyCCKOSI3BIYHBIH,
myOuKaIuy — Ha aHri. s13.) : caiit. — URL: http://webofknowledge.com.

7. Bcepoccuiickuit MHCTUTYT HAYYHOM M TEXHUYECKOH mHpopmaruu Poccuiickoit akaieMun
nayk (BUHUTHU PAH). — URL: http://www.viniti.ru/

8. UHCTUTYT mepCeKTUBHBIX HayYHBIX HccienoBanui Poccuiickoit akanemun Hayk. — URL:
http://chernoi.ru/

8.1 CocTaB nporpaMMHOro odecrne4eHust
.HCKIII/IOHHBIG 3aHATUA TTPOBOAATCA C HMCIIOJIB30BAHUCM MYJ'II)TI/IMGI[I/II\/JIHOFO O60py1'lOBaHI/I$[,
MO3BOJISIONIETO JEMOHCTPAIIMIO CIIAMI0OB M METOJUKU MPHUMEHEHHs MPOTrPaMMHOTO MPOAYKTa B
CTAaTUCTUYCCKHUX UCCIICAOBAHUAX.
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Enunas snexTpoHHas odpazoBarenbHas cuctema U-complex
AHTHIITarMaT

Omnepannonnas cucreMa Windows

Komnrerorepnast nmporpamma uist xumukoB AcidBaselab
Kommerotepnas nporpamma st xumukoB Chemlab

Do

9. Meroauyeckue yKa3aHus 1Js 00y4arOMUXCH M0 OCBOCHHUIO TUCHHIIHHbBI

Teopernueckue 3HaHMs, TOJyUYEHHbIE U3 Kypca JIEKLUI, 3aKpeIUIsIIoTCs Ha J1ab0opaTOpHBIX
3aHATUAX. JlabopaTopHble 3aHATHS MPOBOJATCSA B CHEIMAbHO OOOPYIOBaHHBIX J1AOOPATOPHSIX
kapenaper xumuu (2-16 «JlaGopatopus aHamuthyeckod xumuum Nely, ¢ mnpuMeHeHHEM
HEOOXOIMMBIX CpeACTB 00yueHHs (J1abopaTOpHOro oOopyaoBaHMs, 00pa3lOB, HOPMATUBHBIX U
TEXHUYECKUX IOKYMEHTOB U T.I1.).

[Ipu BBITIONIHEHHH JTA0OPATOPHBIX PabdOT MPOBOIATCS: TMOJATOTOBKA OOOPYIOBaHUS M
npubOpoB K paboTe, M3y4YeHHWE METOAMKH PaOOTHI, BOCIPOU3BEACHHWE H3y4aeMOrO SIBICHHS,
U3MEpEeHUE BEJIMYHMH, OIpEesieHHe COOTBETCTBYIOIIMX XapaKTePUCTUK M  IOKa3aTesei,
0o0paboTKka MJaHHBIX W HMX aHanu3, 0000IIeHue pe3ynbTaToB. B Xxome mnpoBenaeHus padoT
UCTIONIB3YIOTCSL TUIaH pa0oThl W Talbnmmbl JIsl 3ammced HaOnromeHwit. [Ipw  BBIOTHEHWH
nabopaTopHOi PabOTHI CTYNEHT BeleT paboune 3amucH pe3yIbTaTOB M3MEPEHUH (UCTIBITAHMI),
oopMIIseT pacueThl, aHATM3UPYET MOTyUYEeHHBIE JaHHBIE IyTeM YCTAaHOBICHHUS X COOTBETCTBUS
HOpMaM W/WJIA CPaBHEHHsI C W3BECTHBIMH B JIUTEpPAType JAHHBIMU W/WIW JNaHHBIMH JIPYTHX
ctyaeHToB. OKOHUATENbHBIE pe3yNbTaThl OpopMILTIOTCS B (opme 3arimroueHus. B ydeOHO-
METOAMYECKOM IIOCOOMH 0 JIA0OPaTOPHOMY NPAKTUKYMY YKa3bIBAC€TCS TEPEYECHb CPENCTB
o0y4eHus1, GOpMyIHPYETCs 1eNb MPOBEICHUS U COJIEpIKAHUE KaXI0i TabopaTopHoit padoTsl. 1o
pe3yJbTaram, MoJIy4EeHHBIM TPU BBITOJHEHUHU JTA00PATOPHBIX paboT, 0OPMIISIOT JT1a00PATOPHBIH
order. OTYET OIICHUWBAETCS IO COJIEPKAHHIO TEOPETUYECKOW HWH(OPMAIUK, MPABUILHOCTH
00pabOTKM MOTYYEHHBIX SKCIIEPUMEHTAIFHBIX JTAaHHBIX U BEPHOCTH UX MHTEPIPETAIIHH.

MeTtoauueckue ykazaHus 1o o(hopMIICHHIO OTYETa MO TaOOPaTOPHBIM paboTaM.

OdopmiieHne oTyeTa BHITIONHSAETCS B e4aTHOM dopme. B oTueTe M0KHBI OBITH
MIPUBEICHBI: IIeTTh Pa0OTHI; KPATKOE U3JIOKEHUE TEOPETUICCKUX OCHOB, METOIUKA ITPOBEICHUS
paboTel; 00paboTKa U 0OCYKICHHE MOIYICHHBIX PE3YIbTaTOB, BEIBOIBI.

Habop tekcra nomxeH OBITH c/ieNlaH B TEKCTOBOM penaktope Microsoft Word ans
Windows mro00it Bepcuu.

[Tpu Habope TeKCTa cleayeT BhIAEPKUBATH CIeAYyIOIINe 00s3aTebHbIe TPEOOBAHUS:

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

2. Hpudt ocHoBHOro TekcTa - Times New Roman; pazmep 14 nyHkTOB

(xermw), 1,5 uatepnai.

3. AO03aIHbIi OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.

4. Hywmepauus cTpaHul] — BHU3Y.

5. 3aronoBKH, MMOJI3arojOBKH, PHCYHKH, TAOIHUIIBI, (OPMYIIBI OTAEISIOTCS OT OCHOBHOTO TEKCTa
MEXCTPOUYHBIM PACCTOSIHUEM.

10. IMepevyenn» HHPOPMANMOHHBIX TEXHOJIOTHIA, MCTIOJIb3YEeMbIX IIPH OCYIIECTBJICHUT
00pa30BaTeILHOTO NMPOoLECCa MO JUCHHUILINHE (MOIYJII0), BKJIIOYAs NepevyeHb
NMPOrpaMMHOTI0 odecriedeHusi 1 MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM (NPH
HEe00X0UMOCTH)

1 CucteMHbIC MPOrpaMMHBIE CPEJICTBA:
Microsoft Windows XP, Microsoft Vista.
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13

[Tpuknanneie nporpamMusie cpeactaa: Microsoft Office 2010 Pro, FireFox.
Crnenanu3upoBaHHBIC XUMUYIECKHIE TTPOTPAMMEI H P

6) 6a3bl TaHHBIX, HTHPOPMAITMOHHO-CIIPABOYHBIE M TOMCKOBBIE CUCTEMBL: 00pa30BaTe/IbHbIC
pecypcebl MaTepHeTa — XuMusi, KaTaJior o0pa3oBaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/
XUMHUUECKUH KaTajor: Xumuueckue pecypcesl Pynera http://www.ximicat.com/

[Topran pynaameHntanbHOro XumMuueckoro oopazosanusi Poccun http://www.chemnet.ru XuMuK:
CaliT 0 XMMHUU 7151 XUMHKOB http://www.xumuk.ru/

Xumnyeckue cepBepsl http:// www.Himhelp.ru, ChemWeb, Chem Express Online, Chem Net.com
www.urait.ru ObC KOpaiiT: www.biblio-online.ru www.chem.msu.ru

11. MaTepuajabHO-TeXHHYeCKas1 0a3a, He0OX0AUMAasi VISl OCYLIeCTBJIEHUS
00pa30BaTe/IbLHOIO MpoLecca Mo JUCHUIINHE (MOY.II0).
JleKMOHHBIE 3aHATHS MPOBOJISATCS C MCIIOJIb30BAaHHEM MYJIBTUMEIMHHOTO 000pYHI0BaHUS,
MO3BOJISIONIETO JIEMOHCTPALIMIO CIIAMIOB U METOJMKH TPUMEHEHHs MPOTPaMMHOTO MPOAYKTa B
CTaTHCTHYECKHUX HCCIICTOBAHUSIX.
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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 b1.0.10

['po3nsIii, 2022 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», 2022 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. 2022r.), 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., 2022 r.
©®I'bOY BO «Yeuenckuii rocyaapcTBeHHbIN yHUBepcuTeT UM. A.A. KanbipoBay, 2022 r.
Conep:xanue


https://www.chesu.ru/person?p=1024&h

CcTp.

1. Ilenu u 3a1a49M OCBOCHUS AUCIUTLIMHBI 4
2. IlepedeHb MIaHUPYEMBIX PE3YJIBTATOB OOYUYEHHUS 1O AUCIUTIINHE

(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

aKaJeMHYeCKHUX YacOB U BUIOB yUCOHBIX 3aHATHIMA 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. IlepeueHb OCHOBHOM U JOTIOJIHUTEIBHON yU4eOHOMN JIUTEPATypBhI,

HEOOXOUMOM JISI OCBOCHUS TUCITUTLTAHBI (MO/IYJIS) 13
8. Ilepeuens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH

"NHTepHeT", HeOOXOIUMBIX AJIS OCBOCHUS JUCIUILTUHBI (MOJTYIIsT) 14
9. Mertoaudeckue yka3aHus sl 00yUJarOIIUXCs 0 OCBOCHUIO JUCIUTUTHHBI

(Motyst) 14
10. Tlepeuens nHOOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIB3yEMBIX TIPH

OCYIIECTBICHHH 00pa30BaTEeILHOTO MpoIiecca M0 AUCHUILTUHE (MOIYJIIO),

BKJIIOYasi IEpeYeHb MPOrpaMMHOIo obecriedeHus U NH(OPMaLlMOHHBIX

CIPaBOYHBIX CUCTEM (TIPH HEOOXOJMMOCTH) 15
11. Onwucanue MaTepHaTbHO-TEXHUUECKOU 0a3bl, HEOOXOMMOMN ISt

OCYIIECTBIICHHS 00pa30BaTENBLHOTO MPOoLecca MO JUCHUIUINHE (MOJTYJIIO) 15

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
npodeccuoHanbHOM JIEeATETbHOCTH
Hapa3JIM4YHbIX 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
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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
COCTMHEHH, AIMEKTPOHHBIE ONOIHOoTEKH (11.8).

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

e e e N
NN AW~ O
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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 Kynsrypa [IpeBrero Bocroka YK-4 VO
YK-5
4 AHTHYHas KyJbTypa VK-4
YK-5 YO
5 3anagHOEBpONECKas CpeJHEBEKOBAs 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 Kynerypa EBpomsr XX Beka. YK-4 VO
YK-5

7. IlepeyeHb OCHOBHOM M JONOJTHHUTEJbHOH YU4eOHOI JTUTepaTyphl, HEOOXO0AUMOI IS
OCBOEHMS JUCHMILIUHBI

7.1 OcHoBHas JIMTEpaTypa:

1.

2.

3.

Cumues [I.M. Kynbryponorus. Y4aeOHnoe mocobue. - M. By3oBckuii yueOHUK.
Nuppa-M, 2014. - 400 ¢

I'pymesunkas T.C., Cagoxun A. A. Kynsryponorus. YueOuuk. — M.: Anbda-M,
HNudpa- M, 2013 - 446 c.

I'ypesuu [1.P. Kynsryponorus. Yye6Hoe nocodue. - M.: Omera-JI, 2012 - 432 c.
(«Cepusi: YHUBEPCUTETCKUHN YUCOHUK)

7.2JlonoTHUTENbHAS JIUTEpPaTypa

1.

9]

~

SN

Cumonosa C.4., Yepaurosckux W.T., Catuna N.1O. Kynsryponorus. Yuebuuk — M.:
HammonansHoe o6pazoBanue, 2013 - 304 ¢ («Cepusi: HanimonaapsHOE 2KOHOMHYECKOE
obOpa3oBaHue»)

Cromspenko JI.T., Cronsapenko B.3. Kynbsryponorus. Yueouuk — M.: FOpaiit. 2013

. Karan M.C., Cononun I0.M. Kynsryposorusi. YueOnuk. - M.: FOpaiit, 2013 - 566 c.

(«Cepust bakanaBpy)
Koctuna A.1O. Kyneryponorus. Yuebuuk. — M.:KuoPyc, 2013 - 334 c.

. Koctuna A.IO. Teopernueckue npoOJeMbl  COBPEMEHHOM KYJIbTYPOJIOTHH.

Wnen xoHuenuu MeTos! uccienopanus. Y4eOuuk. — M.: JIu6pokom, 2013 -288
c.
Kpasuenko A.O. Kynbryponorus. Yue6nuk. — M.: Ilpocmekt, 2014 - 286 c.
Mapxkosa A.A. Kyastyponorus. YaueOnoe nocobue. - M.: [Ipocnekr 2014 - 376 c.
Moconosa JL.b. Kyneryposnorus. Yuebuuk — M.:Axkagemusi, 2013- 352 c.

. CoBpemMeHHbIe npodeccruoHabHBIE 0a3bl JaHHBIX U UHPOPMAIIMOHHBIE

CIIPaBOYHBIE CHCTEMBI

OnexTpoHHas oOpaszoBaTenbHas cpena ynuBepcurera (http:// www.chgu.org)

OnektponHo-Onbmoreunas cucrema IPRBooks(http://www.iprbookshop.ru)

MHuoronpopuIbHbINH o0pazoBaTeIbHbII pecypc «KoHcynbTanT
crynentay (http://www.studentlibrary.ru)
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8. [lepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
(nanee - cers ""UHTEpHET'"), HEOOXOAMMBIX /IJISl OCBOCHUS THCIHILIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

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

DneKTpoHHO-OMbMMoTeyHass cucreMa wu3narenbcTBa «Jlanb» - Pexkum nocrtyma: http:/
e.lanbook.com

SAINARE ol o e

8.1 CoctraB nporpaMMHOro odecrneyeHust
OC Windows7 Professional Cornamenne OPEN 93592430ZZE1605 JIuiensus
63588548 (6eccpouHo);
MS Office Standard 2010 Russian Cormamenne OPEN 9359243277E1605 Jluuensus
63588550 (6eccpouno);
Kaspersky Endpoint Security nis 6uzneca CTaHaapTHBIN.

9 . Meroauyeckue yKazaHus 1Jis 00y4aromUXcs 10 OCBOEHHUIO TUCHHUILUIUHBI (110
BH/IaM Y4eOHBIX 3aHATH)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO mnpenopaBanue y4eOHOM NHUCUMIUIMHBI
«KynbTyponorusi»»  OCHOBBIBAE€TCS  HAa  MHHOBAIMOHHBIX  IICHXOJIOTO-NEJArOrHYeCKUX
TEXHOJIOTHSIX, HAMPaBICHHBIX Ha TOBBIMICHHE 3(PPEKTUBHOCTH M KadecTBa (POPMUPOBAHUS
npo(ecCHOHANBHBIX HABBIKOB oOydaromuxcs. OCHOBHbIMH (dopMaMu OOyYEHHUS SBIISIOTCS:
JIEKLMH, TabopaTOpHbIE 3aHATHUS, a TAKXKE CaMOCTOsITeNIbHAs padoTa ydalierocs.

Jlekuus. Jleknuu 4uTaOT MO0 Hamboee BaKHBIM pasleiaM mporpaMMbl. OHU HOCST
poOJIeMHBIN XapakTep U (GOPMHUPYIOT Y CTYJIEHTOB CHCTEMHOE MpeJCTaBlieHne 00 M3ydaeMbIX
pasnenax mpenMera, 00eCNeYMBAIOT YCBOCHHE HMH OCHOBHBIX TPHUHIMIIOB M TMOJIOKEHUN
JAHHOW NUCHUIUIMHBI. KOHCIEKTUpOBaHUE JIEKIHMA BENETCS B CIEHHAIBHO OTBEICHHOW MJISI
ATOr0 TETPAJU, KaXAbIA JUCT KOTOPOW NOJKEH MUMETh nouist (4-5 cM) ISl AOMOJTHUTEIbHBIX
3anuced. HeobxonmMMo 3anuceiBaTh TEMY M IUIaH JIEKIUHA, pEKOMEHAYEMYIO JTUTEPATypy K TeMe.
3anucu pa3zenoB JICKIUU JOKHBI MMETh 3arojOBKH, MOJA3arojOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUSI Pa3esioB, BBIBOJOB, ONPEICICHUM, OCHOBHBIX UAEH MOKHO MCMOJIb30BATh IIBETHHIE
Kapanaamu u ¢iaoMactepbl. Ha3BaHHbBIE B JIEKIIMH CCHUTKA Ha MEPBOUCTOYHUKH HA/IO MIOMETHUTH
Ha TOJISX, YTOOBI MPU CaMOCTOSITENIbHON paboTe HalWTU W BIHCaTh UX. B KOHCIEKTE JOCIOBHO
3aMUCHIBAIOTCS OIpPEACTCHHs] TOHSATHH, Kareropuii u 3akoHOB. OcTanbHOE IOHKHO OBITH
3alyMcaHo CBOMMH cioBaMU. KaxaoMy cTyaeHTy HEoO0XOAMMO BbIpabOTaTh U HCMOJIb30BATh
JOMYCTUMBIE COKpAIlleHUs] HanboJiee paclpoCTpaHEHHBIX TEPMUHOB U TOHATHI. B KOHCHEKT
ClIelyeT 3aHOCUTh BCE, YTO MPENOoAaBaTelb IUIIET HA JOCKE, TAKXKE PEKOMEH]YEMBbIE CXEMBI,
TaOJUIIBI, TUarpaMmel 1 T.1. Tekyinas pabota Haj u3ydeHueM nHGOpMaIuu 1Mo aMOyJIaTOPHOMY
BEJICHUIO OOJIbHBIX MPEACTaBIsAeT cOo0O0Ml TIaBHBIA BHJ CaMOCTOSITEIbHOM pabOThl CTYAECHTOB.
Ona BKITI0YaeT 00pabOTKy KOHCIIEKTOB JICKIIMIA MMyTeM CHCTEMaTU3alliu MaTepuaa, 3armoTHeHUS
MPOMYIIEHHBIX MECT, YTOUYHEHHUSI CXEM W BBIJICJIICHUS TJIABHBIX MBICJIEH OCHOBHOT'O COJICpPKAHUS
JeKiuu. J{7s 3TOro MCMONB3YIOTCS UMEIOIIUECS yueOHO-METOIUYECKHEe MaTephallbl U Apyras
pexomMeHoBaHHas JuTeparypa. C 1enbl0 YIy4llIeHHs YCBOEHHUS Marepuaia Tpedyercs
MIPOCMOTPETH KOHCIIEKT Cpa3y MOCJE 3aHATHM, OTMETUTh MaTepual KOHCIEKTA JIEKINI, KOTOPBIH
BBI3BIBACT 3aTPYJHCHUS JUIsl TTOHUMAHWs, TIOMBITATHCS HAWTH OTBETHI HA 3aTPYIHUTEIHHBIC
BOIIPOCHI, UCITOJIb3Ysl PEKOMEHYEMYIO JINTEPATYPY.

3ayer. 3aBeplIarOlMM ATallOM W3YYEHHS JUCIHUIUIMHBI SIBISETCS IMPOMEKYTOYHAs
aTTecTalsi B BHUJAE YCTHOTO 3auera. [Ipm 3TOM CTyJIEHT HOJKEH MOKa3aThb BCE T€ 3HAHMS,
YMEHHS M HaBBIKM, KOTOpbIE OH MpuoOpen B MpoIlecce TeKymel padoThl MO H3YYCHHIO
JTUCHUIUTUHBL. JIUCIIUIIIMHA CYMTAETCs OCBOSHHOW CTYACHTOM, €CIIM OH B TIOJHOM OO0BeMme
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chopMHUPOBaNl YCTAaHOBIIEHHBIE KOMIIETEHIIMM M CIIOCOOCH BBIMOJHATH yKa3aHHbIE B JTaHHOM
mporpaMMe OCHOBHBIC BHIBI TPOodecCHOHATBHOW neaTenbHOCTH. OCBOCHHE JIUCIMIUIAHBI
JOJDKHO — TO3BOJIMTH  CTYAEHTY OCYIIECTBJIATH KaK aHAJIUTUYECKYH0, TaK M Hay4HO-
HCCIJIEIOBATENbCKYIO JESTeNIbHOCTh, YTO MpeanojaraeT riyookoe 3HaHHE TEOPUH U MPAKTUKU
JTAHHOT'O Kypca.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOIMI, HCIOJb3YEeMbIX IIPH OCYLECTBJICHUMN
o0pa30BaTe/IbHOIO NMpouecca no JMCHUIINHE (MOAYJII0), BKIIOYasi epeYeHb
NPOrpaMMHOro odecriedeHusi 1 THGPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (NP

HEeO0XO0AUMOCTH)
[Ipu u3yyeHuu cTyieHTaMu AUCUUIUIHHBI «KyJIbTypoorus» UCTONb3yIOTCS CIEAYIOIIe
TEXHOJIOTHH:

- TEXHOJIOTMHU TpoOiIeMHOro oOyueHusi (MpoOJieMHbIE JIEKIHH, MPOBOAUMBIE B (Qopme
JMasora, petueHne yaeOHo-poQecCnoHaNbHbIX 3a7a4 Ha JIEKIUAX);

- UHTEpAaKTUBHbIE TEXHOJOTMM (TPOBEJCHHE JIEKUMH JIUAJIOrOB, KOJUIEKTHUBHOE
o0CyX/IeHHe pa3IMYHbIX MOJXOJO0B K PELICHHIO TOW WM WHON y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH(GOPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30BaTeIbHbIC TEXHOJOTHH (MOJEIUPOBAaHUE
M3y4YaeMbIX SIBJICHHM, Mpe3eHTAlUsl y4eOHBIX MaTepHaioB (C MAaKeTOM MPHUKIATHBIX MPOTrPaMM
Microsoft Office Point)) u aieMeHTBbI TEXHOJIOTHI TPOEKTHOTO O0YUYCHHUS.

11. MaTrepuanbHO-TeXHU4YecKas 0a3a, HeOOX0AUMAS VISl OCYLIeCTBJIECHHUS

o0pa3oBaTe/IbHOIO NMpouecca Mo AUCHUIINHE

VYuyebHas qucuMIUIMHA oOecredeHa yuyeOHO-MeTOAMYECKONW JOKYMEHTAe (KOMIIOHEHT
y4e0HO-METOIMYECKOr0 KOMIUIeKca Mo AucuuiuinHe). ObecniedeH AOCTYyI K QoHIaM ydeOHBIX
nocoOuit, OuOIMOTEYHBIM (OHIAM C NEPHOAMYECKUMM H3JaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. Y4yeOHble 3aHATHS [0 NpeaMeTy MPOBOJATCS B CHEHHMATU3UPOBAHHON ayaUTOPUU
(unTepakTuBHas nockatlIK+Bupeonpoekrop). B mpouecce uTeHMsI JEKIMM, HMCIOJIB3YIOTCA
HarJsiIHbIe TOCOOUSI, KOMIUIEKT CIaii10B, BUICO-JIEKIIHH.

Nmeerca n ucnons3yercs YMK no qucuuminuse «KyabTypoaorusy Ha 2JIEKTPOHHOM U
OyMa)XHOM HOCHUTEIE.
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10.

11.

Coneprxanue

CTp.
[enu v 3a7a4 OCBOCHUS TUCITUTLTAHBI 4
[lepeueHs TIaHUPYEMBIX PE3yIBTATOB OOYUEHHUS 10 TUCIUTUINHE
(MOMyIII0), COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS
00pa3zoBaTeIbHON IPOTrPAMMBI 4
Mecto qucuuniaussl (Moayiist) B ctpykrype OITOIT 5
Copep:xaHue TUCIUILTUHBI (MOIYJIs), CTPYKTYPHUPOBAHHOE MO TeMaM
(pazznenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBa
aKaJeMHYeCKHUX YaCOB U BUIOB YUCOHBIX 3aHATHIMA 5
[lepedyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS [UII CAMOCTOSTETbHON
paboThl 0OYYAOIIUXCS IO AUCIUTUIHHE (MOJIYIIIO) 13
@®oH/T OLIEHOYHBIX CPEJICTB IS MTPOBEACHUS TIPOMEKYTOYHOM aTTeCTalluu
oOydaromuxcs 1Mo JUCHUTUTHHE (MOJIYIIIO) 13
[lepeueHb OCHOBHOM U JOTIOJIHUTENBHON yU4eOHOMN JIUTEPaTyphl,
HEO0OXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOYJIS) 16
[lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"UnTepHet", HEOOXOIUMBIX JJIsl OCBOCHUSI TUCIUILTAHBI (MOTYJIS) 17
MeTtoauueckue yka3zaHus sl 00y4arouxcsi 0 OCBOCHUIO TUCIUILINHBI
(Mozyms) 17
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX TPU
OCYIIECTBICHUH 00pa30BaTEILHOTO MPOIiecca MO JUCIUTUIMHE (MOIYIIIO),
BKJIIOUasi IEpPEeYeHb MPOTrpaMMHOT0 obecriedeHus U HH(POPMALIMOHHBIX
CIIPABOYHBIX CHCTEM (ITPU HEOOXOIMMOCTH) 17

Onucanne MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM st
OCYIIECTBIEHUS 00pa30BaTEIHHOIO Mpoliecca MO AUCIUILTHHE (MOIYIIIO) 18



1. Hesu 1 321241 0CBOEHUS] TUCHHUILIMHBI
eanb ocBOeHUSI IMCUMILIMHBI: SIBJISETCS MOJArOTOBKA CIICLUAIUCTOB IO BCEM acIeKTaM
COBpEMEHHOW (PU3UYECKHE METOIbl HWCCIICOBAHHUS HEOPTraHWYECKHX BEIISCTB M MaTepPUAIIOB,
paspabaThiBarolliell Ha OCHOBE (PYHIAMEHTAIBHBIX 3aKOHOB (DM3UKH M XUMHUU MPUHIUITHATBHBIC
METOJIbl U TMpPHEMbl YCTAaHOBJICHUS KAueCTBEHHOTO U KOJMYECTBEHHOTO COCTaBa pPAa3IMYHBIX
O00BEKTOB M 00€CTIeYeHHs] KOHTPOJISI TEXHOJIOTUYECKUX MPOLIECCOB
3amayu IMCHUILVIMHBI OCHOBHOM 3a/laueid, pelaemMoil B Mpolecce M3ydeHus: Kypcea,
SBJIAETCS MPUOOpEeTEeHHE OOYYaAIOUIMMUCS YETKUX MPEJICTaBICHUNA O BO3MOXKHOCTSX OCHOBHBIX
(GU3MYECKUX METOJIOB, HCIOJNBb3YyeMbIX TMPH HCCIENIOBAaHUM HEOPraHWYECKHMX BEUIECTB H
MaTepuasoB.

2. Hepeqenb INIAHUPYEMBIX PpPeE3yjabTaTOB oﬁyqe}mﬁ nmo AUCHUMIJIMHE, COOTHCCCHHbLIX C
IJIAHUPYEMBIMHU peE3yJIibTaTaMU OCBOCHUSA oﬁpasonaTenbnoﬁ nporpamMmmal.

[Ipouiecc m3ydeHus nuCHUIUIUHBI «DU3MUYECKHE METONbl HCCIEAOBAHUS HEOPTraHMYECKHX
BEIIECTB M MAaTEPHAJIOB HAMpaBieH HAa (HOpPMHUpPOBAHHE SJIECMEHTOB CIICIYIOIIMX KOMIICTCHIIUN B
cootBeTcTBUH ¢ PI'OC Mo JaHHOMY HAMPABIICHUIO MTOATOTOBKHU:

Ilepeyens kommeTeHUUi, (OPMHUPYEMBbIX IUCHUILUIMHOW B Tpolecce OCBOEHUS
o0pa3oBaTe/IbHOI POrpaMMbl

I'pynna xommneTeHumii Karteropust kKoMneTeHImii Kon

VK- 5: Ciocoben
aHAJIM3UPOBATH U

. . YUYUTBHIBATH
YHUBepcalbHbIC VYuér (hakTOpOB BHEIIHEH
VK cperhl pasHooOpasue KyJIbTyp B
p nporecce
MEKKYJIbTYPHOTO
B3aUMOJICUCTBUS

B pesyabTate 0cBOCHUSI AUCHUILIMHBI 00y4AIOLIHIICH T0JIKEH:

Koa n HanMeHOBaHMe HHIMKATOpPA Pesynbrarhl 00y4yeHust
KOMIIeTeHIIUH 0 AUCHHUILINHE

3HamMp:
— KJIacCU(PUKAIUIO U XapaKTEePUCTUKY HU3UY
€CKHX METOJIOB MCCIIC/IOBAHNS;

YK-5.3. O0ecrieunBaeT co3gaHue — TEOPETUYECKUE OCHOBBI
HEJUCKPUMHUHALIMOHHOMN CPEeJIbl CIIEKTPAJIBHBIX U CIIEKTPOCKOIUYECKUX METOOB;
B3aMMOJICHCTBHS TP BBITIOJTHEHUHN — mpoOJieMbl TOJYYCHHS] W PETUCTPAIUU
npoheCCUOHATBHBIX 33134 CIIEKTPOB;

— MCETOABI OIIPEACTICHUA DHCPICTHIYCCKUX U
TCOMCTPHUICCKUX MAPaMETPOB MOJICKYJ U BCUICCTB;

- METO/IbI 3JIEKTPOHHOM,
kosiebarenbHo, IMP 1 Macc-crieKTpoCKOnHu;
- HPUHIUIIBI paboThI CEepUITHBIX

CHEKTPAIbHBIX PUOOPOB;
— CTPATErHIO MPUMEHEHHsI (PU3NIECKUX METO
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JIOB MICCTIEIOBAHUS TIPU UACHTU(DUKAIINY 1
KOJIMYECTBEHHOM a”Hajnse XUMHUYECKUX
COEIMHEHUN U UX CMECEM.

ymemp:

— BBIOMPATh ONTUMAJIbHBIC (PU3HUECKHE
METO/Ibl MCCIEOBAaHUS KOHKPETHBIX XUMUYECKHUX
COEIUHEHMI M BEIIECTB;

— UHTEPNPETUPOBATH CIIEKTPAJIbHbIE JTaHHbBIC
AIIEKTPOHHOM, KoJjebatenbHOU, SIMP wu wMacc-
CIIEKTPOCKOIUU;

— TOTOBUTD HCCIIElyeMble BEllecTBa TUTSI
CIIEKTPAJILHOTO aHaiamn3a B
BBIOpAHHOM JIaNa30He IEKTPOMArHUTHBIX BOJIH;

— UACHTU(DUIIUPOBATH XUMUYECKHE
COCIMHEHUS] 1O JaHHBIM CHEKTPAIbHBIX METOOB
aHaIu3a;

- MPUMEHATD TaHHbIE METOJIOB
AJIEKTPOHHOM, KonebarenpHOU, AMP 1 \

MacC-CIIEeKTPOCKONIUK TPU  HUCCIIETOBAHUU
XUMHUYECKHX MPOIIECCOB.
enaoemon:

- METOJAUKOM MOATOTOBKH UCCIIEIyEMbIEX BE
IIECTB JUISl CIIEKTPATIbHOTO
aHau3a B BHIOPAHHOM JIMara3oHe
AIIEKTPOMArHUTHBIX BOJIH;

- METO/IaMH OTIPECICHHUS
HHEPreTUYECKUX U TEOMETPUUECKUX  IapaMeTpoB
MOJIEKYJI U BEILIECTB;

-METOAaMU 3JIEKTPOHHOM,
kosiebarenbHoM, IMP 1 Macc-CcrieKTpOoCKONuy.

3. Mecro nucunnmianabl B cTpykrype OITOIL.

HuctummuHa «@DU3MYECKHe METOJbl HCCIICIOBAaHUS HEOPTraHMYECKHX BEIIECTB U
MaTepuajIoB» OTHOCUTCS K IUCHUIUIMHAM 0a30Boil yactu bioka «Jlucuummuabl (MOmynn)» —
b1.B.04 nporpammbl Maructparypa mno Hanpasienuto noarotosku 04.04.01 - Xumus ; usyyaercs B
2 cemecTpe 1Mo o4HOM Ghopme 00yUeHHUs U B 3 cEMECTpe MO OYHO-3a09HOU (opMe 00yUdeHUsI.

st ocBoeHUS NUCHUIUIMHBI «(DU3NYECKUE METOMbI HCCIIECIOBAHUS HEOPTaHMYECKHX
BEIIECTB U MaTEPHUAIOB) O0yUaIOIUeCs] UCIONB3YIOT 3HAHUS, YMEHUA, CPOPMUPOBAHHBIEC B X0/
u3ydeHus quciumine «dPusukay, «MaremaTtukay, «O01as 1 HeopraHu4IecKasi XuMUsD).

4. CopepxaHue JMCHUILIHHBI (MOAYJIs), CTPYKTYPHPOBaHHOEe IO TeMaM (pa3zejiaM) C
YKa3aHHeM OTBEICHHOI'0 HA HMX KOJIMYeCTBa aKaJeMHYeCKUX WJIM ACTPOHOMMYECKHUX
YacoB M BUJ0B Y4eOHbIX 3aHATHIA.

4.1 CTpyKTypa TUCHUIJIMHBI.
OO6m1ast Tpy1I0€MKOCTh JUCIUTUIMHBI TT0 OYHOUW opme oOydeHus cocrapiseTr 4
3a4eTHbIX equHull (144 akageMuyecKux yaca).



TpynoeMKkocTh, 4acoB
®opma paboTel 00yyaromuxcs/Bubl yueOHbIX 3aHATHH | CeMecTphl Bcero
2 2
KonrtakTHas ayauropHas paboTta o0yyarommxcs ¢ 45 45
penojaBaTeseM:
Jlexiuu (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 — 3a4€eT 36 36
4.2 Conep:xaHue pa3iesioB M CHUILTHHBI
Ne HaumenoBanue Popmyaa
Coaepsxanue pasgesa TeKyIero
pa3jiena pa3jiena KOHTPOIH
Beenenue. OCHOBHBIE 3Talbl Pa3BUTUS HEOpraHU4Yeckoi xumun. | YO, PKJIP
DeKTpOHHbBIE OcHoBHbI€ 337a4u U poOIeMbl XUMHUH. CBS3b
COCTOSIHUS XUMUH ¢ pru3uKoi. B3aMOCBSI3b XUMUU U OHOJIOTHH.
AIIEKTPOHHBIE Posb MaTemMaTHKU B COBPEMEHHOI HEOpraHUYECKON
Nepexo/bl B XVMHH.
JIBYXaTOMHBIX U | DJIEKTPOHHBIE COCTOSHUSI MOJIEKYJI, OTIpeieNICHUE U
1 CIIO’KHBIX OCHOBHBIE Xapakrepuctuku. KonebarenpHo-
MoOJIeKyJIax. BpalllaTeIbHasl CTPYKTYpa JIEKTPOHHBIX COCTOSHUN
1 3JICKTPOHHO-KOJIE0aTeIbHO-BpaIaTeIbHbIC
nepexo/ibl B Mosiekyiax. Knaccudukanus u
HOMEHKJIaTypa 3JIEKTPOHHBIX COCTOSHUH U
MIEPEXO0JI0B MEX]Ty HUMHU B JBYXaTOMHBIX,
MHOTOaTOMHBIX JIMHENHBIX U HEJTUHEWHBIX
MOJIEKYyJIax.
Cnextpockornuue | OCHOBBI CHEKTPOCKOITUYECKUX METO/I0B aHAIIN3A. YO, PK
CKHE METOJIbI Knaccudukanus cieKTpoCKOMUYECKHX METO/IOB.
aHaM3a MeTo/1pI aTOMHOM CHIEKTPOCKONHMH. ATOMHO-
OMUCCHOHHBIN aHanu3. [IporcxoxaeHne cekTpoB
) ucmyckanus. VICTOYHUKH BO30YKIIEHHS U CTIOCOOBI
peructpanuu crekTpoB. KauecTBeHHBIN U
KOJINYECTBEHHBIN aHAIN3 10 CIIEKTPaM UCITYCKaHHS.
ATOMHO-a0COPOIIMOHHBIN CIIEKTPAIbHBIN aHAIIN3.
VICTOYHUKH U3Ty4YEHUs, aTOMHU3AaTOPBI, IPUEMHHUKH
U3ITy4YEeHHUSI.

3 DJeKTpOHHBIE KBaHnTOBOMEXaHUYECKasi BEPOSTHOCTD dNIEKTpOHHO- | YO, PK
CHEKTPbI KoJie0aTeIbHO-BpaIaTeIbHBIX MIEPEX0I0B U CHUJia
MOTJIOLICHUS OoCIMIIIA-TOpa. IHTEHCHBHOCTH TIOJIOC TIOTJIOMICHHUS
MOJIEKYJ B pa3IMYHBIX JIEKTPOHHBIX MepexoaoB. [IpaBuna




BUJIUMOU U orbopa u HapymeHue 3anpera. [Ipumenenue
yJIbTPa(UOIETOB | IEKTPOHHBIX CIIEKTPOB MOIJIOLIEHUS B KAUECTBEH-
ol obmacTsx HOM, KOJIMYECTBEHHOM U CTPYKTYPHOM BHJIaX
aHanu3a. TexHuKa u MeTo1bl abCOPOIIMOHHOMN
CHEKTPOCKOIHUH B BUJUMOI U yIbTpaduOIETOBOK
o0nacTsx.
TeopeTrueckre OCHOBBI METO/Ia U €TI0 YO, PK,JIP
. | IpaKTH4YeCKOe IpUMEHEHUE. BaxkHenmas
JIroMuHeceHThIi
AHAIHS XapaKTepUCTHUKA (DOTOIFOMUHECIIEHIIUHN — CIIEKTP
B030yk1eHus. KonnuecTBeHHAs XapaKTepUCTHKA
(uryopecleHIIMY MOJIEKYJIbl — KBAHTOBBIN BBIXOJ.
Cnextpockornusi | MaeHTHHUKAIMS CIEKTPATBbHBIX JTaHHBIX. YO, PK,JIP
KoJieOaTeNbHbIX KauecTBEeHHBIN U KOJIMYECTBEHHBIN aHAIIN3.
IIEPEXO/I0B B HccnenoBanust CTpOEHUS MOJIEKYJI, TUHAMHUYECKOMN
MOJIEKYJIaX. WU30MEPHH, PABHOBECUN U KHHETUKU XUMHUYECKUX
[Ipumenenune peakumii. Meroas! u texuuka K- u KP-
KoJIeOaTeIpbHON crnektpHockonuu. [Tonsitus o metonax HIIBO u
cnektpockonuu B | MHIIBO. Iloaroroska o0pasnos /uis perucTpannu
XUMHH. CIIEKTPOB.
DKOJIOTUYECKHE aCTIEeKThI, TPOOJIEMBI CO3TaHUS U
pereHepany MaTepuaoB.
Mertoasl Knaccudukanus MmeTo10B a0COpOIIMOHHOM
MOJIEKYJIAPHOU cniekTpockonuu. [IporcxoxaeHne abCopOIMOHHBIX
CIIEKTPOCKOIHNH CHEKTPOB. BHUIbI MOJIEKYJISIPHBIX CIIEKTPOB.
KauectBennsiii aHanu3 no MK-cnekrpam. YO, PK
SnepHbii @DyH1aMEeHTaIbHOE [IPaBUIIO SMP- | PK
MarHUTHBIN cnekTpockonuu.  KOHCTaHTBI ~ CHMH-CIIMHOBOIO
pe3onanc (IMP). | B3aumoneiicTBus, 150:¢ buznyeckuit CMBICIL,
Kjaccupukanuss U HUHGOPMATUBHOCTH. TexHUKa U
MeToabl dkciepuMenTa. Ilpumenenune merona SIMP B
XUMMUHU. CTpyKTypHBII aHaus. N3yuenne
OBICTPOIIPOTEKAIOIINX  MPOLIECCOB.  XUMHUECKas
HoJIsIpU3anus saep.
OYHAS ®OPMA OBYYEHUA
4.3. Pa3fennbl JUCHUILNINHBI U BHIBbI 3aHATHH, n3y4aemsle Bo II cemecTpe
KonnuecTBo yacos
No AynutopHas
paszena HaumeHnoBanue pasnenos Beero paGora CP
JI JIP
2 3 4 5 6
BeenecHue. 1 1 4 10
OO0m1re 3aMevanusi. AHaIUTHYECKas
XUMUsI KaK HayKa. AHaJINT. CiIyx0a.




MeTo10JI0THYECKUE ACTIEKThl aH. XUMUH.
KpaTkuii nCTOprYeCKUil 0uepK
2 MeTpOoIOrnueCKre OCHOBEI ) ) 4 10
AHATUTUYECKOU XUMHH
TepMoanHaMuKa U KUHETHKA
XMMHUYECKHUX PEaKIINM.
3 TepMoIMHaMHKa IPOLIECCOB U PEAKIIAM. 2 2 4 20
TepmoauHaMuueckue GyHKINU
COCTOSIHUSL.
4 XuMmunyeckoe paBHoBecHe. CTynieHUaToe ) ) 4 20
aBHOBecHe. CKOPOCTh peakini
XMMHUYEeCKOE PaBHOBECHE B PEAJIbHBIX
5 cuctemax lneanbHbie U peajabHbIC ) 5 4 20
CUCTEMBI BIMSIHUSI COJIbBALIMM Ha
ABHOBECHE.
6 Teopus [lebas-Xrokkens o) o) 4 10
OCHOBHBIE TUIIBI XUMUYECKUX peaKLui,
7 MCIIOJIb3YEMbBIX B aHAJTUTUUECKON XUMHH. 2 2 6 9
K1c10THO-OCHOBHOE paBHOBECHE
8 ViToro 144 | 15| 30 99
4.4 CamocTtosiTesqbHasA paboTa
HaumeHnoBanue TeMbl JUCHUITIIINHBI BH}I CaMOCTOH.TeHBHOﬁ OHCHO‘{HOC Koxn-Bo KOH
HITH pA3Tena BHEayIUTOPHOM paboThI CpencTBo 4ACOB KOMIIETEH-
obyuaromuxcs, B T. 4. KCP 105054
BgeneHue. IIpopaboTka yaeOHOH VO, PK VK-53
OO6u1me 3amMevanusl. JIHTCPATYPBL, JICKLUTH
AHanuTuyecKas XUMHUs KaK
HayKa. AHaJuUT. ciryx0a. 9
MeTto0510THYECKUE aCTIEKThI aH.
xumun. Kpatkuii ucropuaeckui
OUepK
MeTponoru4ecKkie OCHOBBI ITpopatorka yucGuoit /L, PK YK-5.3
. JIMTEPATYPBI, JEKITHHA. 8
AQHAIUTUYECKOW XUMHHU TToAroToBKa M0KTATA.
TepMonuHaMuKa U KHHETHKA IpopaGoTka yueOHOM A, PK VK-5.3
XUMHUYECKUX PEaKIIUi. JIMTEPATYPBL, JEKLUHUH.
TepmoanHaMuKa MpoueccoB 1 HonroToBka AoKIARS. 8
peakuuii. TepmoauHamMuueckue
(YHKIIMH COCTOSIHUSL.
XVMHYECKOE PaBHOBECHE. Hoxroroska nokiaza. PK, 1 VK-5.3
CryneH4aToe paBHOBECHE. 8
CxopocTh peakuui
XUMHUECKOE PABHOBECHE B IIpopabotka y4eOHoi T,PK YK-5.3
peanbHbIX cucteMax MneanbHpie | MTCPATYPEL JIeKIHH 2
U peaJbHbIe CUCTEMbI BIUSHUS
COJIbBALlMU HAa PAaBHOBECHE.
Teopus Jlebas-Xrokkens IIpopabotka yuebHoH YO, PK 8 YK-5.3
JIUTEpaTyphl, JTeKLIUH.
OCHOBHBIE THITbI XUMHYCSCKHX IIpopabotka yueOHoi YO, PK 8 YK-5.3




peaKuuii, KCTI0JIb3YEMBIX B JIUTEPATYPbI, JIEKIHH.
AHAIMTHYECKOM XUMUH.

KucnorHo-ocHOBHOE
paBHOBECHE

Bcero

99 gacos

4.5 JlabopaTtopHbie paGoThI

Haumeno
BaHHe
pasaena
JUCITHATLIIN
HbI

Ne
pa3jiena

Conep:xanue J1a00PaTOPHBIX 3aHATHH (TEMbI)

Koa-Bo
4acoB

1 2

3

JIa6.paboTaNel. CrnekrpanbHble npudOpbI u ux
pazHoBuaHOCTH. OnHOmydeBass cxemMa abCOPOIMOHHOTO
CIIEKTPOQOTOMETPA, €€ CTPYKTYPHBIE SJIEMEHTHI (MCTOUYHHKH
CIUIOIIHOTO ¥ JMHEHYaTOr0 W3IY4YCHUS B  Pa3lIMuHBIX
CIIEKTPAIBHBIX 00JIACTSAX, MOHOXPOMATOPBI, (POTOMPHEMHHUKH
W3JTy4eHHs, DSJIEMEHTHl HH(OPMALMOHHO-PETUCTPUPYIOIIETO
TpakTa). [IpenmyIiecTBa 1 HETOCTATKU OJJHOIIYYEBOI CXEMBI.
OnnomydeBas cxema cnekrporpada c ucronszoanuem [13C-
MaTpull B KadecTBe TNpHEeMHHKa. JIByXiydeBas cxema
CIIEKTPAIBHOTO IPHOOpa, ee MPEUMYIIECTBA H HEIOCTATKH.

Jla6.pabotaNe2. CraHgapTHblE CXEMbl MOHOXPOMATOPOB
CHEeKTpaJbHBIX NpubopoB. [IpuHIMNuanbHas cxemMa aTOMHO-
abCOpPOLIMOHHOTO CIIEKTPOPOTOMETPA, PEKHUMbI ATOMHU3ALUH.
[IpuGopbl  ans  u3MEpeHHs] 3MHUCCHUOHHBIX  CIIEKTPOB.
@I1yopuUMETpBI, PEKUMBI CKAHHPOBAHHUS MOHOXPOMAaTOPOB.
Kpuorennsie YCTpOHCTBA U1 JIFOMUHECLICHTHBIX
nccneaoBanuil. Mcnonp30BaHME MMIYJIBCHBIX JIA3€pOB  JUIS
KUHETUYECKUX ucciaenoBaHuid. [lpubopsl ans perucrpanuu
CHEKTPOB  paccessHUsT U  OoTpaxeHuss cBera. Dypbe-
cuekTpoMeTpbl. KroBeTbl [uisl HCCIeAOBaHUS BEIIECTB B
Pa3IMYHBIX 00TACTAX CHEKTpa.

JIa6.paboTaNe3. doromeTpuvecKue BEITUIHHBI u
KOJINYECTBEHHBIC 3aKOHBI CIICKTPAILHOTO aHau3a: 00padoTKa
nH(pOpMaLny .

Jla6.pabotaNe4. dotomeTpus U cnekrpomeTpus. OCHOBHBIE
3aKOHbI ~ KOJIMYECTBEHHOTO  CIEKTPaJbHOTO  aHajIu3a.
Koopaunatel ~ CHEKTpOB  MPONYCKaHUs,  IOIJIOIICHMS,
paccesiHus M HCITyCKaHUS CBETA.

JIa6.paboTtaNeS. JlomycTHMbIe HHTEPBAIbI U3MEPEHUS
CHEKTPaJIbHBIX BelnuuH. Koppekius (poHOBOro MOromeHus,
HEUCAIBbHOCTU HYJIEBOH JIMHUY NIPU U3MEPEHUHU CIIEKTPOB
ONTUYECKON IIOTHOCTH. VIHTEerpasibHAsi MTHTEHCUBHOCTh
cnekTpoB. CIIEKTphl YETHBIX U HEYETHBIX IPOU3BOJHBIX.
CrnexTpalibHOE pa3pericHue.




Jla6. pabotaNe6. dyHnameHTaIbHBIE, 0OCPTOHHBIC U
cocTaBHbIC 4acTOThl. CHMMETPUS CTPOCHHS U KOeOaHui
moieky. [Ipsimas u oOpaTHas konebarenbHas CIEKTpaIbHas
3anavya. HopmanbHabie koebanus. MarencuBHocTh K-
CIEKTPOB MOTJIOUICHHUS], BIUSHUE CUMMETPHH MOJIEKYJ Ha
HHTEeHCUBHOCTH nosoc MK-cnexrpos. depmu-
B3aUMOJIEVCTBUS.

JIa6.pabotaNe7. [Tomyammnupudeckast KOHIICTIIIHS
XapaKTepUCTHUYECKUX (TPYMIOBBIX) KojeOaHuil. BaneHtHsie u
nedopmanmonHsle Konebanus. Mcnonp3oBanue
XapaKTePUCTUUYECKUX MOJI0C MOTJIOMICHUS ISl CTPYKTYPHOTO
aHaAJIM3a MOJICKYJI XUMUYECKUX coennHeHu. OCOOCHHOCTH
peructpanuu MK-criekTpoB noriomeHus. OMIUpUIecKue
npuemsl pactmdposku UK-crexkrpos.

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa AMCHHMILIMHBI.
OO6m1ast Tpy10€MKOCTh JUCIUIUIMHBI TT0 OUYHOM (hopMe 00yueHus cocTaBiseT 4

1.

3a4eTHBIX eauHull (144 akageMUYecKuX Jaca).

O0beM TUCHUATLINHBI

TpyroemMKoCTh, 4acoB
But paboTe CemecTphbl Bcero
3 4
OO611ast TPy 10eMKOCTh 144/4 144/4
AynuropHas padora: 45 204
Jlexyuu (JI) 15 15
Ipakmuueckue 3anamus (113) - -
Jlabopamopuwie pabomut (JIP) 30 30
CamocrosiTenbHas pabora 99 99
Kypcosoii npoext (KII), kypcoBas padota (KP)
Joxman (J)
Ocer (D)
Pedepar (P)
CaMOCTOSITEILHOE U3YUYECHHUE Pa3JIeNIOB 99 99
Byt H”TOroBOro KOHTpOJIs — 3K3aMeH 36 36

4.3. Pa3enbl AMCUMILVIMHBI M BUIBI 3aHATHH, u3ydaemble B III cemecTpe

KosmuecTBo yacoB
No AynuropHas
pasziena HaumenoBanue pasnenos Beero paGora CP
JI JIP
1 2 3 4 5 6
1 BaeaeHue. 1 1 4 10
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OO0ure 3aMevanusi. AHATUTHYECKAs
XUMHSI KaK HayKa. AHaJIHT. CiIyx0a.
MeTo/10JI0THYECKUE ACTIEKThl aH. XUMUH.
Kpatkuii ICTOpUYECKUN OYEPK
2 MeTpOoIOrnueCKre OCHOBEI ) ) 4 10
QHATUTUYECKOU XUMHH
TepMoanHaMuKa U KHHETHKA
XMMHUYECKHUX PEaKIINM.
3 TepMoIMHaMHKa IPOLIECCOB U PEAKIIAMN. 2 2 4 20
TepmoauHaMuueckue GyHKINU
COCTOSIHUSL.
4 XnMunyeckoe paBHoBecHe. CTynieHUaToe ) ) 4 20
aBHOBecHe. CKOPOCTh peakiui
XMMHUYEeCKOE PaBHOBECHE B PEAJIbHBIX
5 cuctemax MneanbHbie U peajgbHbIE ) 5 4 20
CUCTEMBI BIMSIHUSI COJIbBALIMM Ha
ABHOBECHE.
6 Teopus [lebas-Xrokkens o) o) 4 10
OCHOBHBIE TUIIBI XUMUYECKUX peaKLui,
7 MCII0JIb3YEMbIX B aHAJTUTUUECKON XUMHH. 2 2 6 9
K1c10THO-0OCHOBHOE paBHOBECHE
8 Hroro 144 15| 30 99
4.4 CamocTtosiTesqbHasA paboTa
HaumeHnoBanue TeMbl JUCHUITIIINHBI BI/UI CaMOCTOH‘"’FeJ’IBHOI\/’I OHCHO‘{HOC Koxn-Bo KOH
HITH pa3Tena BHEayIUTOPHOM paboThI CpencTBo 4ACOB KOMIIETEH-
obyuaromuxcs, B T. 4. KCP 105054
BgeneHue. IIpopaboTka yaeOHOH VO, PK VK-53
OO6u1me 3amMevanusl. JIHTCPATYPBL, JICKLIH
AHanuThyecKas XUMHs Kak
HayKa. AHaJuUT. ciryx0a. 9
MeTto0510THYeCKUE aceKThI aH.
xumun. Kpatkuii uictopudeckui
OUepK
MeTponoru4eckie OCHOBBI ITpopatorka yucGuoit /L, PK YK-5.3
. JIMTEPATYPBI, JTEKITHHA. 8
AQHAJIUTUYECKOW XUMHHU TloAroToBKa M0KTAIA.
TepMmonuHaMuKa U KHHETHKA IpopaGoTka yueOHOM A, PK VK-5.3
XUMHUYECKUX PEaKIIUi. JIMTEPATYpBL, JEKLUHUH.
TepMoanHaMuKa MpoueccoB 1 HonroToBka AoKIARS. 8
peakuuii. TepMoauHamMudeckue
(YHKIIMH COCTOSIHUSL.
XVMHYECKOE PaBHOBECHE. Hoxroroska nokiaza. PK, 1 VK-5.3
CryneH4aToe paBHOBECHE. 8
CxopocTh peakuui
XUMHUECKOE PABHOBECHE B IIpopabotka y4eOHoi T,PK YK-5.3
peanbHbIX cucteMax MneanbHpie | MTCPATYPEL JIeKIHH 2
U peajbHbIe CUCTEMbI BIUSHU
COJIbBALlMU HAa PAaBHOBECHE.
Teopus Jlebasi- Xrokkes IIpopabotka yueOHoi YO, PK 8 YK-5.3
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JINTEpaTyphl, JICKIIUH.

OCHOBHBIE TUIIHI XUMHUYECKUX
peaKuuii, NCTI0JIb3YEMBIX B
AHAJIMTUYECKOU XUMMUHU.

KucnorHo-ocHoBHOE
paBHOBECHE

[IpopaboTka yaeGHOH YO, PK

JUTEPATYPHI, JICKIHH.

YK-5.3

Bcero

99 yacoB

4.5 JIaGopatopHbie padoThI

Ne
paszaen
a

Haumenos
aHue
pasaena
JUCIUILINH
bl

Conep:xanue J1a00PATOPHBIX 3aHATHH (TEMbI)

Koa-Bo
4acoB

2

3

JIa6.paboTaNel. CrnexrpanbHble npudopbI u ux
pasHoBuAHOCTH. OpmHoNy4YeBas cxemMa abCOPOIMOHHOTO
CHEeKTPo(hOTOMETpa, €€ CTPYKTYPHbIE JIEMEHTHl (MCTOUHUKU
CIUIOIIHOTO W JIMHEHYAaTOro W3JIydeHUS B  Pa3IUIHBIX
CHEKTPAIBHBIX 00JIACTSIX, MOHOXPOMATOPHI, (GOTONPUEMHUKH
W3IYYCHUS, 3JEMEHTHl HH()OPMAIMOHHO-PETHCTPUPYIOLIETO
TpakTa). [IpenmymiecTBa U HEJOCTATKU OJTHOTYYEBON CXEMBI.
OpHonyyeBast cxeMa criekTporpada ¢ ucroib3oBanuem [13C-
MaTpuWIl B KayecTBe NpHEMHHUKA. J[ByxiydeBas cxema
CHEKTPAJILHOTO MPHUOOpa, €€ MPEUMYIIECTBA U HETIOCTATKH.

Jla6.pabotaNe2. CraHmapTHBIE CXEMBl MOHOXPOMAaTOpOB
CHEKTpaJbHBIX NpubopoB. [IpuHIunuanbHas cxemMa aTOMHO-
a0COpOIIMOHHOTO CHEKTPO(OTOMETPA, PEIKUMBI ATOMH3AIIHH.
[Mpubopsl  mas  W3MEPEHHST OIMHCCHOHHBIX  CIEKTPOB.
@I1yOpuUMETPBI, PEKUMBI CKAHUPOBAHHUS MOHOXPOMAaTOPOB.
Kpuorennsie YCTpOMCTBA s JIFOMUHECLICHTHBIX
uccienoBanuil. Vcnonp30BaHNE MMITYJIbCHBIX JIA3€POB JUIS
KHHETHUYECKUX wuccienoBanuii. [Ipubopsl s peructpanuu
CIEKTPOB  paccessHuss U  OTpaxeHus cBera. Dypbe-
cnekTpoMeTpbl. KroBeTsl [uIsl McciaenoBaHUs BEIIECTB B
Pa3IMYHBIX O0JIACTSIX CIIEKTpA.

JIa6.paboTtaNe3.doToMeTprudeckue BEJTMYUHbI u
KOJINYECTBEHHbIE 3aKOHBI CIIEKTPAIIbHOIO aHau3a: 00padoTka
nH(pOpMaLUy .

Jla6.paboraNe4.dotomerpusi u cnekrpomeTpusi. OCHOBHBIE
3aKOHbl ~ KOJIMYECTBEHHOTO  CIEKTPaJbHOTO  aHaJIM3a.
Koopaunatel  CHekTpoB  MpOMycCKaHHs,  MOTJIOMIEHUS,
paccesiHUsI M HCITYCKaHHS 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

JlabopamopHas paboma N¢1

CriekTpasibHble TPUOOPHI U UX PA3HOBHUIHOCTH.

1. IEJIb PABOTBI

1.1. U3yuuTh Ha3HAUEHUE, YCTPONUCTBO, IPUHIIMII JCHCTBHS, ONTHUYECKYIO CXEMY U OCHOBHbBIE
XapaKTEPUCTUKHU CIIEKTPATIbHBIX MPUOOPOB.

1.2. I3y4uTh TUIIBI CIEKTPATBHBIX MPUOOPOB U METOJIBI PETUCTPALIUN CIIEKTPA U3ITyUYCHUS.

1.3. IIpoBectu rpagyupoBKy MOHOXpoMaTopa Y M-2 1o anuHam BOJIH.

1.4. PaccunTaTh 3aBUCUMOCTH JJUHEUHOW TUCTIEPCUU, MUHUMAJILHON CIIEKTPaIbHON ITUPUHBI
IIEJIH, pa3pelaronield CUIIbI TPrOOopa OT JUIMHBI BOJIHBI U IIOCTPOUTH COOTBETCTBYIOIINE TPAPHKH.
2. CnekTpaJjibHble IPUOOPHI M KX OCHOBHbIE XaPAKTEPUCTHKH

2.1.I1puHnun aeiicTBUs CNEKTPAJIbHOro npudoopa. Odpa3oBanue cnexkrTpa.

Iloa pa3io:xkeHueM 3J1eKTPOMATHUTHOTO U3JIy4YeHHUS B CIIEKTP MOHMMAKOT Pa3jioKeHue ITOro
U3Jy4YeHHs] HA MOHOXPOMAaTH4YeCKHEe COCTABJIAIOIINE, KajK1asl U3 KOTOPbIX XapaKTepu3yeTcs
onpeneJeHHOH JTJIMHOM BOJHBI (MJIM YACTOTOI) 1 HHTEHCUBHOCTBIO. TakuM 00pa3oM, ClIEKTP
U3J1y4eHHUs] MpeacTaBJIsieT co00i pacnpeaejieHUs] HHTEHCMBHOCTH M3JIyYeHHs N0 JJIMHAM
BOJIH (114 yacTtoTaM). KoHKpeTHOE MPOMCXOXKIEHUE UCCIEAYEMOT0 U3IIyYeHUs OTpaKaeTcs B
Ha3BaHMU cniekTpa. Hampumep, cieKTp JTFOMUHECIIEHLINH, CIIEKTP MOTJIOLIEHMS], CIIEKTP paccesHus,
CHEKTp OTPaXEeHHs U JIp.

CrnekTpajibHBIMU NPUOOPAMM HA3BIBAIOTCS ONTUYECKHE MPUOOPDI, NPeIHA3HAYEHHbIE 1A
Pa3JI0KeHHs JIeKTPOMATHUTHOTO U3J1y4eHHUs] ONTHYECKOr0 THANA30HA B CHEKTP U JIA
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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
HaIpPaBIICHUIO.

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# HaxonuTcss 00bekTuB O, (1 ero dhokanbHas miockocts F,F'). BxomHo# kommmMarop B
CBOIO OYepe/lb COCTOUT U3 00bekTHBa O U y3KOU memu S;. i peructpanuu crekTpa npuoop
cHabXkaeTcsl TakKe MPUEMHO-PETUCTPUPYIOLIEH CHCTEMOM, YCTPOICTBO KOTOPOIA Onpeesercs
KOHKPETHBIM CIIOCOO0M peructpanuu cnektpa. Ha puc.1 B kauecTBe nprumMepa npuBeaeH npuoop ¢
BU3YaJbHOU peTUCTpallueil CIeKTpa, B KOTOPOM POJIb MPUEMHO-PETUCTPUPYIOIICH CUCTEMBI
BBINIOJIHAET OKYJsAp O3 1 uenosBedeckui rias I'.

Jl51s HaOMroIeHUs CIIEKTpa U3ITyUYeHUE OT UCCIIEyeMOro HCTOYHHKA cBeTa (Q pH MOMOIII
cobuparormeit uH3bI O, HA3PIBAEMOI KOHAEHCOPOM, HATIPABIISETCS HA IIEJTb BXOJHOTO
kouMaTopa. OOBEKTUB KoJTuMaTopa GOopMUpPYET Mapajie/ibHbIe MyYKH CBETa OT KaXK10M TOUKH
1ieau. DT IyYKH HapaBisSoTCs B AUCIIEPTUPYIONLYIO cCUCTeMy. Jlucneprupyromias cucreMa
o0aaeT TeM CBOMCTBOM, YTO OHA MpeoOpasyeT MaJaroluil Ha Heé mapasieIbHbIA MyYoK
CIEKTPAJIbHO HE PA3JI0KEHHOTO U3IYUYEHHs B COBOKYITHOCTh NapaJuI€IbHBIX MyYKOB
MOHOXPOMaTHYECKUX U3ITYYCHU, OTKIIOHEHHBIX Ha PA3IMYHBINA yTOJI ( B 3aBUCUMOCTH OT JJTMHBI
BOJIHBI.

Jtanbl (GOPMHUPOBAHUS U OLIEHMBAHUS KOMIIETEHIUH

HaumeHoBaHue
Konrpoaupyemsie pa3iesibl (TeMbI) Koa xomnereHnun OLIEHOYHOT 0
AMCUUTIMHBI (ns1m ee yacTm) cpeacrsa
Beenenue. YK-5.3 YO, PK
OO0mme 3aMevanusi. AHATUTHYECKAs XUMUS KaK
Hayka. AHamuT. ciiyx0a. MeTtogonoruyeckue
aCIeKThl aH. XuMuu. KpaTkuil ucTopruueckuii
0YepK
Mertposoruyeckiue OCHOBbI aHATUTHYECKON VYK-5.3 A, PK
XUMHU
TepmoauHaMuKka 1 KHHETUKA XUMHUYECKUX VYK-5.3 A, PK
peaKuum.
TepmonuHaMuKa MPOIECCOB U PEAKIIUIA.
Tepmonunamuueckie QYHKIUH COCTOSHHUS.
Xumudeckoe paBHoBecHe. CTymeH4aToe VK-5.3 PK, 1T
paBHOBecHe. CKOPOCTh peakiui
XUMHUYECKOe paBHOBECHE B pealbHbIX cuctemMax | YK-5.3 T,PK
WneanbHbIe U peabHbIC CUCTEMBbI BIHSHUS
COJIbBAIIMH Ha PABHOBECHE.
Teopus Jlebast- XroKKeIs VK-5.3 YO, PK
OCHOBHBIE THITHI XUMUYECKUX PEaKIIUH, VK-5.3 VO, PK
UCTIOJIb3YEMBIX B aHAIUTHYCCKOW XHUMHUHU.
KuCII0THO-0CHOBHOE paBHOBECHE

Bcero 99 yacoB
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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. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOH JTUTEpPAaTypPhl, HEOOXOTUMOI IS
O0CBOEHMS TUCUMIIIMHBI (MOXYJIs)

7.1 OcHoBHas JUTEpaTypa

1.Bacuibes, B. Il. Ananmutudeckas xumus: B 2 kH. /B. I1. BacunaseB.—
2. M.: lpoda, 2013. KH. 2: ®U3UKO-XUMHUUECKUE METO/IbI aHaNu3a. — 368 C.
3.JIypee, 10. FO. CnpaBounuk no ananutudeckoi xumuu / 0. 0. Jlypre. — M.: Xumus, 1989. —
448 c.
2. Ilentun FO.A., BuikoB JI.B. ®uszndeckre MeTobl nccienoBanus B xumMun. M.: Mup. 2007
r. (JI.B. Bunkos, I0.A. [leatun ®duszndeckue METOAbl HMCClen0BaHUS B XxuMuH. M.: Beicmas
mkona. 288 c.)

7.2. lonoJIHUTEILHAA JIUTEpPaTypa
1. Hparo P. ®usnueckue metoasl B xumuuy, 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. bapaca A. M.: Mup. 1981
4. TI'puropbeB A.W. Beenenue B koyie6aTeNbHYIO CIIEKTPOCKOINIO HEOPTAHUYECKUX COECTMHEHH.
M.: U3a-Bo MI'VY. 1987

16



5. bykos H.H., byuximckuii B.Jl., llanromkun B.T. ®Pusnyeckue MeTOAbI HCCIEAOBAHUS
KOOPIMHAIIMOHHBIX COSIUHEHUN peaKo3eMenbHbIX demMeHToB. KpacHomap, Kyol'Y «Kuuray,
2001

6. benyamn K. OcHoBBI MOIEKYIISIpHOM criekTpockonuu. M.: Mup,1985, 384 c.

7.

Cemun T.K., babymkuna T.A., SIxo6con T.T. [IpuMeHneHune siaepHOTO KBAJAPYHOJBHOTO

pe3onanca B xumud. JI.: Xumus. 1972, 536 c.

8. [DnexTponHsIi pecypce] : yuebHoe nocobue / I'. H. Mukunesa, I'. I'. Menbuenko, H. B.
FOHHUKOBA. — DNEKTPOH. TEKCTOBBIE JaHHble. — KemepoBo : KemepoBckuii
TE€XHOJIOTMYECKUI NHCTUTYT IUILEBOM NpoMblluleHHOCTH, 2010. — 184 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/14357.html

9.Tpudonona, A. H. Ananutuyeckast Xumus [ NeKTpOHHBIN pecypc] : 1abopaTopHbIit
npakTukyM. YueoHoe mocooue / A. H. Tpudonona, M. B. MenbcuroBa. — DIIEKTpOH.
TEKCTOBBIC JaHHbIC. — MuHCK : Bemmitmas mkonaa, 2013. — 161 ¢. — 978-985-06-2246-4. —
Pexxum moctyma: http:// www.iprbookshop.ru/24051.html

8.

b

Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn “UHTepHer”
(naJsee - cerb "UHTEPHET”’), HEOOXOAMMBIX /IJISl OCBOCHUS M CIUIIJIMHBI.

3BC IPRbooks

Cucrema 'APAHT: a5eKTpOHHBIN MEPUOANIECCKUIN CITPABOYHHK [ DIEKTPOHHBIN pecypc].
Koncynprant [Imroc: cripaBoyHO - MOMCKOBAsk CUCTEMA [ DIEKTPOHHBIN pecypc]. —

OO0OO Hayunas snexktpoHHas 6ubnuoreka. MHTerpupoBaHHbIM HaAyYHBIH HHPOPMAIIMOHHBIHI
MopTan B POCCUUCKON 30He ceTu WHTEpHET, BKIIOYANOIMIMN 0a3bl JaHHBIX HAyYHBIX
U3JIaHUI ¥ CepBUCHI 1711 THPOPMAITMOHHOTO 00ecreueHNs HayKu U BBICIIEr0 00pa30BaHusl.
http://elibrary.ru/

Nndpopmanmonnast cuctema «EnuHOoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam»
(http://window.edu.ru/).

8.1 CocTaB nporpaMMHOro odecrne4eHust

SNk W=

Enunas snextponHas o6pa3oBatenbHas cuctema U-complex
AHTHIIIarHaT

Omneparmonnas cuctema Windows

KomnbrotrepHas nporpamma aist xumukoB AcidBaselab
Komnerorepnast nporpamma uist xumukoB Chemlab

MeTtoauyeckue ykazaHus AJ 00y4aloMXCcs 110 OCBOEHUIO TMCIUIITTUHBI
MeTtoauueckue yKazaHUs MPEICTaBISAIOT COO0OW KOMIUIEKC pEKOMEHJAUUud u
pa3bsCHEHHH, MO3BOJIAIOIIMX CTYIEHTY ONTUMAajbHBIM O0pa3oM OpPraHH30BaTh IMPOLECC
u3yudeHHsl JUcUUIUIMHBL (Moayns). B coorBerctBum ¢ tpeboBanusmMu PI'OC, Gonbiias
YacTh BPEMEHH JIOJDKHA OTBOJAUTHCS HAa CAMOCTOSITENBHYIO pabOTy CTYIEHTOB, TOATOMY
ocoboe BHHMaHHWE HEOOXOAWMO VYAETHTh pa3paboTKe s Hee METOAMYECKUX
pEKOMEHIalui U1 CaMOCTOSTEIbHON pabOThI CTYIEHTOB. MeToIu4ecKre yKa3aHusi MOTYT
BKJIIOYATh: - KpPaTKUE TEOPETUUYECKHE U YYEOHO-METOAMYECKHE MaTepuaibl MO Kaxaoi
TeMe, MO3BOJISIONINE CTYJEHTaM O3HAKOMUTHCSA C CYUIHOCTBIO BOMPOCOB, M3y4aeMbIX Ha
3aHATHM; - BONPOCHI, BHIHOCUMBIE Ha CEMUHApCKUE (TMPAKTHYECKUE) 3aHATHUS, U TEKCThI
3aja4, NMPaKTUUYECKUX 3aJaHUIl M CUTyalllil, pacCMaTpUBAaEMbIX Ha 3aHATHUAX; - y4eOHO-
METOAMYECKHE YKa3aHUS K CEMHHAPCKHUM 3aHATHUSIM; - YIeOHO-METOINYECKAE MaTepHalIbl
[0 CaMOCTOSITENIbHON paboTe o0yyarolmmxcs, METOJUYECKHE YKa3aHUs IO MOATOTOBKE K
MPAKTUYECKUM, JIa0OpaTOPHBIM M CEMHUHApPCKUM 3aHITHSAM, TEeMbl pedeparoB, 3cce,
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13
http://window.edu.ru/
http://www.iprbookshop.ru/14357.html

IPyNIOBBIE 33JaHMs, WHIUBUAYalbHbIE TBOPYECKME 3aJaHUs M Jp.; - METOJANYECKUE
yKa3aHUs. 10 BBINOJHEHUIO Ja0opaTOpHbIX paboT (IpakTUKyma), a TaKXKe IepeucHb
KOHTPOJIBHBIX BOIIPOCOB WJIM TECTOBBIX 3aJlaHUM Ui MPOBEPKH F'OTOBHOCTH CTYAEHTOB K
BBITIOJTHEHHUIO JITA0OpaTOpHBIX paboT (NMpakTHKyMa) U OLEHKH MNpUOOpPETEeHHBIX HMHU B
Ipoliecce BhIIOJHEHUs Pa0OThl 3HAHUH U HABBIKOB,;

10. Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJIB3YEMBIX TIPH OCYIIECCTBJICHUMN

o0pa3oBaTe/IbHOIO TIpolecca MO JAUCHUILVIMHE (MOAYJI0), BKJIIOYAs IepevyeHb
NMPOrpaMMHOI0 o0ecrneyeHUusT W HWHPOPMALMOHHBIX CIHPABOYHBIX CHCTeM (NPH
HEO00X0IMMOCTH).

Enunas snextpoHHas odpazoBarenbHas cuctemMa U-complex
AHTHIUITarMaT

Buneo-nexuuun

DNEeKTpOHHbIE YUEOHUKHU

DJEKTPOHHBIE IPE3CHTALNN

KommnerorepHoe tectupoBanue

11.

[98)

10.
11.

12.
13.

14.

MarepuaiabHo-TeXHHYeCKasi a3a, He0OX0AMMAast IJIsl OCYIEeCTBJIEHHS
00pa30oBaTeILHOTO MpoLecca Mo JHCHHILUINHE (MOTYJII0).

JleknmoHHBIE 3aHATHS TIPOBOATCS B ayauTopuu 2-02 nekmuonHoro kopiyca (b) (kopryc
Kamiyca) YeyeHCKOro TocyAapCTBEHHOTO YHUBEPCUTETA, OCHAIIIEHHON TaKkKe U
MPE3EHTAIMOHHOW TEXHUKOM.
JlaGopaTopHble pabOTBHI MPOBOIATCS B y4eOHBIX Jaboparopusx Kadeapsl oOmiein
xumun  (3-28, 3--18), KOTOpble OCHAIIEHBI BBITSHKHBIMH INKahaMd W OCHOBHBIM
71a00paTOPHBIM 000PYI0BAaHUEM:
07151 636euIUBaHUsI — BEChl TEXHOXUMHUECKHE U aHAIMTHYECKHUE;

ons ghunbmposanuss — BOPOHKU CTEKIITHHBIC, (hapdopoBbie, kKoaObsl byH3eHa, HacOCHI
KaMoBcKkoro, BakyyMHbIE HaCOCHI;
O BbICYWUBAHUA U NPOKAIUBAHUA 6Gewjecm8 — OSKCUKATopbl, dvamku Iletpw,
bapdhopoBbIe YAIIKH, THTIIH, CIUPTOBKHU, CYIIMIbHbIE HIKa(bl, My(eIbHbIC IeUH;

071 NPUeOMOoBieHUs pacmeopog — CTaKaHbI, MEPHBIC KOJOBI, MEpHBIC IHJIMHIPEI,
MIATIETKH, HA0OPHI aPEOMETPOB;
0/l NpoGedeHUsi PA3IUYHBbIX ONbIMO8 NO NOJVYEeHUI0 euecme U BblAGNIeHUI0 UX
XUMUYECKUX C80UCmE — CTEKJISTHHbIE MPOOUPKHU, CTAKaHBI, KOJIOBI M PETOPTHI; KOJIOBI
Bropua;
BOPOHKH KareJIbHbIe, CKISTHKY J[pekcernsi, TUIIEHKO U ApyTre MPOMBIBHBIE CKIISTHKY;
dapdopoBble YalIKK, CTaKaHBI, TUTIH, CTYNKH C TIECTUKaMH; ammaparel Kwumma,
ra3oMeTphbl, 030HATOPHI, KAIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTEH;
BOJISIHBIE, MACTISTHBIC U TIecuaHble OaHu;
XOJOMWIbHUKY JInOMXa, BO3AYIIHBIE XONOAMIBHUKH, KPUCTAIIU3ATOPBL; IPUOOPHI AJIs
HaAOJIOEHUST AJEKTPOIIPOBOIHOCTH, IS AJIEKTPOJIN3a; TalbBAHUYECKHE SJIEMEHTHI;
BOJIETMETPBI, TEPMOTIAPHI, JIAOOPATOPHBIE aBTOTPAHCPOPMATOPHI;

NepeMENINBAaIoIIee YCTPOHCTBO, IIeHTpudyra, KoaboHarpeBaTelu;

CTOJIBI JTa0OpaTOpHBIC W MPHUCTEHHBIE C MOJBEACHHBIMU - BOJIOH M TIEPEMEHHBIM TOKOM
220 B;

XUMHUYecKre mKadbl Uil XpaHEHUsS: PEaKTHBOB; MOCY[bI; MPUOOPOB; XalaToB, BepXHEH
ONIeXKNbI, BBITSDKHBIE — mKadel, HAOOp  apeomMeTpoB,  Kaiopumerp, pH-merp,
cnekTpodoToMeTp, (HOTOKOIOPUMETP, JIaOOPATOPHBIH MUKPOCKOIL.
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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. Kanbsiposay, 2022 r.

PaGouast mporpamMmma paccMoTpeHa M 0J00peHa Ha 3acenaHnu Kadeaphl MeJaroTUKH 1
MICUXOJIOTHH, PEKOMEHJ0BaHa K MCIHOJIb30BAHUIO B yueOHOM mporecce (mpotokona Ne 1 ot 05
ceHts10ps 2022 1.), cocTaBieHa B cooTBeTcTBUU ¢ TpeboBanusimMu OI'OC BO no HampaBieHUIo
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.

© AxwueB M.B., 2022 r.
©®I'bOY BO «YeueHckuii rocynapcTBeHHbIN yHUBepcuTeT UM. A.A. KanbipoBay, 2022 r.
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1.Ieu ¥ 321244 AMCHUTIMHBI
Heap u3yyeHUus AUCHUNIMHBI — (GOPMHUPOBAHHE IIETOCTHOTO M CHCTEMHOTO
MOHUMAaHHS TICUXOJIOTO-TIEIarOTHYeCKUX 3a7ad M METOJOB NperNoAaBaHHs HAa COBPEMEHHOM
JTame pasBUTUS OOIIECTBA; HAyYeHHWE KOMMYHHKALUU B IMPOQECCHOHATBHO-TIEAarorn4ecKon
cpeae u obmecrse. PopMUPOBAHUE Y MarucTpoB KOMIIETCHLIUH, HEOOXOIUMBIX JJIS TUIAHUPO-
BaHUS U 3(P(PEKTUBHOrO OCYIIECTBICHHUS IPENOJaBaTeIbCKOM JEsITeNbHOCTH B BYy3€ IO
OCHOBHBIM IPO(eCCHOHATLHBIM 00pa30BaTEeIbHBIM IPOTrPaMMaM BBICIIIET0 00pa30BaHMUS.

3agauM JUCHMIVIMHBI: HAYYUTh UCIOJIb30BATh OOIIENICUXOJOTHYECKUE U MeAaroruuecKue
METOJIbl, APYyTru€ METOAMKH M YacTHbIE MPHEMBbI, MO3BOJISIOMINE 3(PPEKTUBHO CO37aBaTh U
pa3BUBaTh IMCHXOJOTHUECKYIO CHUCTEMY «IpernojaBaTelb — ayJuTopus»; chHOpMHUpPOBATH Y
oOydaroluxcs NpPeICTaBICHUE O BO3MOXKHOCTH HCIIOJNB30BAHHUSI OCHOB TICHXOJIOTHYECKUX
3HAHUM B TMpollecCe peIIeHUs IIUPOKOro CIEKTpa COLMAIbHO-TNEJarorn4eckux mpooeM,
crosaumx mnepen npodeccuoHanioM. OCBOCHHE COBPEMEHHBIX 0Opa30BaTENIbHBIX TEXHOJIOTHI,
CIOCOOCTBYIOIIMX CTaHOBJICHUIO OyIyIEero KOHKYpEHTOCIIOCOOHOTO CIIEIHAINCTa B YCIOBHAX
MHOTOYPOBHEBOI'O BbICIIEro oOpa3oBaHus. OopMHUpOBaHUE MOTHBAIMK Ha MPOQPECCHOHATBHO-
TBOPYECKOE CaMOpa3BUTHE B 0O0JACTH MEAArOrMYECKON JEATeIbHOCTH B By3€ Ha OCHOBE
KOMIIETEHTHOCTHOT'O MOJIX0/1a.

2. llepeyeHp MJIAHHPYEMBIX Pe3yJbTATOB O0Y4YeHHs MO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTATAMHU OCBOEHHUS 00Pa30BaTEILHON NMPOrPaMMbI

l'[pouecc U3YyYCHUS TUCHUIIMHBI «IIcuxonorus m negaroruka BBICIIEH IITKOJBD»
HaINpaBJjeH Ha GOPMHUPOBAHKE CICAYIOIIUX KOMIIETEeHIUI:

Koa no ®1'OC Nupukatopsi

JAOCTHIKCHUSA

I[lnanupyemMsble pe3yabTaThbl 00y4eHHUs
no aucuuninte (3YB)

IIpodeccnonajbHbIe

VYK Coocoben VK-6.1; 3HaTh: CHOCOOBI M METOIBI CAMOPA3BUTHS
OMpPCACIIATh u | OneHuBaeT CBOM | ¢ THIO, CaMOO6pa30BaHI/I}I
peaanu30BbIBATh pecypcel U MX Tpeaebl
IIPUOPUTETHI (JINYHOCTHBIE, YMeTh: caMOCTOSATENBHO OBJIAJIEBATh
COOCTBEHHOM CUTYaTHBHBIC, 3HAHUSIMU U YEJIOBEUYECKOI'0 MOTSHIINAaIa
ACATCHHOCTH U | BPEMCHHbIC), HABBIKAMHU UX IIPUMEHEHHS B
CHOCOOBI €€ | ONTUMAIILHO 10,4 N

npohecCHOHATBLHON e TENIbHOCTH, TaBaTh
COBEPIIICHCTBOBAHUS UCIIOJIb3yET IS 5
Ha OCHOBE | YCHIEIITHOTO BBIMOJHEHUS TpaBUJIBHYIO CAMOOLICHKY, BRIONPATE
CaMOOILIEHKH MOPYYEHHOTO 3aJJaHus METOJbL U CPEACTBA PA3BUTHA

KpCaTUBHOI'O ITOTCHIMAJIA.

Brnaiets: HaBBIKAMH CaMOCTOSITEIBHOM,
TBOPUYECKOH pabOThI, yMECHHEM
OpPraHu30BaTh CBOW TPYJI; CHOCOOHOCTHIO
K CaMOaHaJIu3y U CAMOKOHTPOJIIO,
camMo00pa30BaHUIO
CaMOCOBEPILICHCTBOBAHUIO, K TIOUCKY U
peanu3anuu HOBBIX, d)PEKTUBHBIX HOPM
OpraHu3ali CBOCH JIESITENbHOCTH.

VYK Cnoocoben VK-6.2; 3HaThb- OCHOBBI OpPraHM3allUM U
OTIPENIETSATh u | OnpenensieT NPUOPUTETHI | pYKOBOJICTBA KOMaH IO JESITEIbHOCTHIO; 4
peaTM30BbIBATh Po¢eCCHOHATIBHOTO - 0COOEHHOCTHM KOMAaHJHOW paboThI; -

4




[IPUOPUTETHI
COOCTBEHHOM
JNCATCHbHOCTHU 158
CIIOCOOBI ee
COBCpI_HeHCTBOBaHI/IH
Ha OCHOBE
CaMOOILIEHKHU

pocTa U crocoObI
COBEPIICHCTBOBAHUS
COOCTBEHHOU

JACATCIBbHOCTH HA OCHOBE

CaMOOLIEHKH IO
BbIOpaHHBIM KPUTEPUIM

CYH.IHOCTI: IIYXOBHO-HpaBCTBeHHLIX
LIEHHOCTEN JIMYHOCTH Hu MoJeJen
HpaBCTBeHHOI‘ (0] IIOBCACHUA B
COBPEMEHHOM MEJaroruke.

YMCTB - OpFaHI/ISOBI:IBaTB nu
pyKOBOAUTh 3(PGPEKTUBHON KOMaHIHOU
pabotoii; - BbIpabaThIBaTh KOMAHIHYIO
CTPATeTHIo TS JIOCTYOKEHHUS
HOCTaBHGHHOﬁ Oeiu, - HpI/IMeHHTb

TEXHOJIOTUH JUISI OPTaHU3aIllMd KOMaHIHOW
paboTbl; - omuparbCsi Ha JAyXOBHO-
HPaBCTBEHHbIC TPHHIUIBI  BOCIHUTaHHS
I BBICTPAauBaHUS 3¢ PEeKTUBHOTO
00pa3oBaTENHLHOTO nporecca; -
OCYILECTBIISATh OTOOpP JIMArHOCTHYECKUX
CPeACTB sl ONpeNeNieHHs  YpOBHS
c(OpPMHPOBAHHOCTH JTyXOBHO-
HpPaBCTBEHHBIX IIEHHOCTEN

BJIAJICTh- criocobamu
s dexTrBHOTO 1eJenoaraHus
KOMAaHIHON IeITENbLHOCTH, - CcIiocodamu
yIpaBICHUS KOMAHIOW ISl JOCTYOKEHHS
IOCTaBJIEHHBIX ~ IeNiell. -  cmocoOamu
pa3paboTKM ¥ peaau3alud  [POTPaMM
JyXOBHO-HPAaBCTBEHHOT'O BOCTIUTaHUS
oOyJarommxcs B pPa3IM4YHBIX  BHIAX
yueOHOM M BHEY4eOHOH JeATeNLHOCTH B

00pa3oBaTEeNbHBIX  YUPEKACHUSIX, - -
crnoco0amMM  CO3JaHUS M pealu3aliu
YCIIOBHI TUTST s dexTrBHOTO

JAYXOBHOHPABCTBCHHOI'O BOCIIMTAHHM .

VK Cnocoben
OTIPE/ICIISATh u
pealin30BbIBATh
IPUOPHUTETHI
COOCTBEHHOH
IEeITELHOCTH 51
CIIOCOOBI ee
COBEPIICHCTBOBAHUS
Ha OCHOBE
CaMOOILIEHKHU

VYK-6.3; BeicTpauBaer
THOKYTO
po(heCCUOHATILHYIO
TPaEKTOPHIO, HCIIOIB3YSI
UHCTPYMEHTBI
HETPEPBIBHOTO
o0Opa3oBaHUsl, C y4€TOM
HAKOILJICHHOTO OTIBITa
npo¢eCcCuOHAIBLHON
JeSITEITBHOCTH U
JTMHAMUYHO
U3MEHSFOIIUXCS
TpeOOBaHUil phIHKA

Tpyda

3HaTh: NPUHIMIIB OPMUPOBAHUS
o0pa3oBaTeNbHON Cpebl U
00pa3oBaTenpHOro mpoiiecca B
COOTBETCTBHUH C TPEOOBAHUAMHU
00pa3oBaTeNbHBIX CTAHIAPTOB.

YMeTh: UCOJIb30BaTh COBPCMCHHLIC
06p330BaTeJ'II)HBIe TEXHOJOTHUH TJIs1
obecreyeHns KauecTBa 06p330BaTeHLHOFO
mmponecca

Biagets: cOBpeMEHHBIMU METOIUKAMU U
TEXHOJIOTHSIMU OpraHU3alluU U
IPOEKTUPOBAaHUS 00pa30BaTEIBLHOIO
Ipolriecca Ha pa3JIMuHbIX YPOBHSIX




B pesyabTate n3ydeHus JMCHHUIIIMHBI MATHCTP A0JIKEH:

- 3HATb: TUIIMYHBIC IOJIOKECHHSA IICUXUICCKOTr0 COCTOAHUA CTYACHTA, OTPULATCIILHBIC
IMCUXHUYCCKHUEC COCTOAHUSA MCHUXUKU CTYACHTA U UX MPEAYNPECIKACHUA, OCHOBBI MECKIIMYHOCTHBIX
OTHOH_IeHI/II‘/JI; IPpU3HAKU TIpoHecCa CONUAJIbHOI'O ICHXOJIOTHYCCKOI'0 KIIMMAaTa B KOJUICKTHBC,
OCHOBBI HpOCbI/IJ'IaKTI/IKI/I OMOIHMOHAJIBHOTO BBII'OpaHUA 1€garora, cCpe€acrBa W MCETOIBI
neaarorudcCKoro BO3,Z[€I>'ICTBI/IH Ha CTyACHTA.

= YMETb: OINPCACIIATH HAIPABJICHHOCTH W MOTHBBI nez[arornquKoﬁ JACATCIIBHOCTH,
OMPCACIIATE MNPCACTABIICHUA O PCAJIbBHOM HW HACAJIBHOM IIeAarore; IIpOrHo3upoOBaTb U
MPOCKTUPOBATH NCAAIOTMYCCKYI0 ACATCIbHOCTD, BIIAACTDh I/IFPOBOfI JCATCIBHOCTBIO 1 HAaBbIKAMH
cyneansopCKoﬁ nomMmomu; BJIAACTh NpPpUEMaAMMU AKTUBHOI'O CJIylolaHUsd; YMCTb pa3pCulaThb

KOH(l).]'II/IKTHI)Ie CUTyalluH.
- BJaJeTb. HaBbIKaMH B(I)(I)CKTI/IBHOFO neaarorutdcCKoro 06H_IGHI/I${ B Ppas3IMYHbIX

Ipo(EeCCHOHANIBHBIX CUTYALUAX; MEJarornyeckKuM TaKTOM IPH PELIEHUH MPOo(hecCHOHATbHBIX
3a]a4; HAaBbIKAMU CAaMOAHAJIM3a U CAMOKOHTPOJIA INEAarorn4eckou JesTEeIbHOCTH; HaBbIKAMU
oueHnBaHusA  S(P(HEKTUBHOCTH  CHOPMHUPOBAHHOCTH  COOCTBEHHBIX  MPOQECCHOHATIHHO-
MEIarOrMYeCKNX KOMIIETCHIIMH; YMEHHSIMHU M HaBbIKAMH MPO(ECCHOHAIBHO - TBOPYECKOTO
caMOpa3BUTUSI HAa OCHOBE KOMIIETEHTHOCTHOI'O IOJX0Ja; MCIIOJIb30BAHUEM I€Jarornueckoi
TEOPHUH W TIPAKTHKHA BY30BCKOTO OOydYEHHUS NpU pelieHHH MNpoQecCHOHANBHBIX 3ajad;
WHHOBAIIMOHHBIMM ~ TEXHOJIOTHSIMH B COBPEMEHHBIX COLMOKYJBTYPHBIX YCJIOBHMSX JJIst
obecrieueHnsl KayecTBa y4eOHO-BOCIIMTATENBHOIO MpOIecca B By3e; CIIOcOOaMH aHaln3a, IUia-
HUPOBAHMA U OLIEHUBAHUS 00Pa30BaTEIBLHOIO MPOIIECCa B BY3€ U €r0 Pe3yJIbTaToOB.

3. Mecto aucunnimubl B ctpykrype OINIOIT

Pabouas mporpamma mnpeaHa3HayeHa JUIsl MpenofaBaHus TUCHMIUIMHBI 0a30BOil YacTH
npodeccuonanpHOro 1uKiIa aucuuiuive 6moka 1 (b1.B.05) maructpam o4HO# U OUHO - 320YHOM
¢dopMm oOydenus mo HarmpasieHuto moaArotoBku 04.04.01 «Xumwus» B 2 cemecTpe.

PabGouass mporpamMma cocTaBiieHa B COOTBETCTBUU € TpeOoBaHUSIMU DeneparbHOTO
rOCYJJapCTBEHHOTO 00pa3oBaTeNbHOTO CTAaHAApTa BBHICIIETO MPO(EecCHOHATBFHOIO 00pa30BaHUs
o HanpasieHuo noArotoBku 04.04.01 «Xumus», yTBEpKJIEHHOTO NMpUKa3oM MuHucrepcTsa
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 13.07.2017 r. N 655.

4. Conep:kanue JMCHHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCTBAa aKaJeMHYeCKMX UM ACTPOHOMHYECKHX
YacoB M BUJ0B Y4eOHBIX 3aHATHI

4.1 CTpyKkTypa JMCHUILTHHBI

OO6mas TpyJOEeMKOCTh AWCHUIUIMHBI TO AaHHOW ¢opMe oOyueHus cocramiser 4
3aueTHBIX eauHull (144aKageMUUecKiX 4acoB).

®opma paboTs! 0Oyuaromuxcs/Buasl yueOHbIX 3aHATHI TpynoemkocTb, 4acos
Cemectpa/Cemectpa Beero
1 2
KoHTakTHas ayauTopHas pabora 00yJaromuxcs ¢ 30 30
perojaBaTeseM:
Jlexiuu (JI) 15 15




[IpakTrueckue 3anstus (113) 15 15
JlaGopaTopubie paboTs (JIP)
CamocTrosiTesibHas padora: 114 114
Kypcogoit mpoekt (KII), kypcoBas pabota (KP)
PacuetrHo-Tpaduueckoe 3aganue (PI°3)
Pedepar (P)
Dcce (D)
CaMOCTOsTEeTbHOE H3YUYCHHUE Pa3/IeTIOB 80 80
KoHnTposnbHas paboTa
CamonoirotoBka (mpopaboTka v MOBTOPEHHE JIEKIIMOHHOTO
MaTepuaia U MaTepuaia y4eOHUKOB U yU4eOHBIX MOCOOUH, 34 34
MOJTOTOBKA K TaOOPATOPHBIM U TPAKTUYECKUM 3aHATHUSM,
KOJUTOKBUYyMaM, pyOeKHOMY KOHTPOJIIO U T.1.),
I[Toaroroska u caaya dK3aMeHa
By uTOroBoro KOHTpoJIs (3a4eT, IK3aMeH) 3a4er
4.2 Coneprxxanue pa3/ie/ioB AUCHUILIHHBI.
Conep:xkanue pasaena ®opma
Ne TeKyuier
HaumenoBanue
pazaes 0
pasjiena
a KOHTPOJI
|
1 2 3 4
1. IIcuxonoro- Crenuduka npodeccuoHanbHON | Y CTHBIN
MeJarOru4ecKre NeSTeTbHOCTH MIperno/iaBaTess BY3a. | e T
OCHOBaHUS [IpodeccroHanbHO Ba)KHBIE TCHXOJIOTUYECKUE poc. -
npoecCHOHANIBHO | KauecTBa  menarora.  [IpemomaBaTtens — Kak
-IMYHOCTHOTO WHTEJUTUTeHTHAs, TyXOBHO OoraTasi, TBOpUecKas,
CTaHOBJICHUSI CBOOOMHAS, TyMaHHas, TPaXTAHCKH AaKTHBHAs,
npenoaaBaTens KOHKYPEHTHO-CITOCOOHAast JUYHOCTb.
BYy3a MOTHBAaLIMOHHO-IIEHHOCTHBIE ~ OTHOIIEHUS K

npo¢ecCuoHaIbHO-MIEeAarornYecKom
NeSTeTbHOCTH B By3€.  AKMEOJIOTHYECKHE
ACTEKTHI npohecCHoHaTbHO-TUYHOCTHOTO
pasBuTHs mpenogaBarens. [lcuxomoruueckue
Oapbepsl B npoeccuoHaTbHOM
CaMOOTIPEICIICHUH. [IpodeccnonanpHO-
mefaroruyeckas — KyJnbTypa — MpEenojaBaTelis:
CYUIHOCTb U CTPYKTYpa.
[TpodeccrnonanpHo-egaTOrMUECKHE

KoMmmeTreHIMH  npenogasarens.  CTpykrypa
KITIOYEBBIX MPO(EeCCHOHANBHBIX KOMIETEHITHMA
nenarora BbIclIed Imkosbl. [legarormueckue
yCIIOBUS pa3BUTHUSA KITFOUEBBIX
npodeccrnoHaTbHO-TIeIar OTHUECKUX
KOMIETEHIMH B 00pa3oBaTeNbHOM TIpOIEcce




BeICIIE W Mpo(ecCHOHAIBHOW  IIKOJIBI.
Kputepun u mnokaszatenu pa3BUTHSA KIIOUYEBBIX
npodeccunoHaNbHO-TIeJarOTHYECKUX
KOMITETECHITNH.

Ilegarornyeckas TEXHOIOTHS KaK MOACIb
COBPEMEHHOI MeAarornyeckoil AesTeIbHOCTH 110
MPOEKTUPOBAHUIO, OPTaHU3ALMU U TPOBEICHUIO
yueOHoro mporecca. OCHOBHbIE KOMITOHEHTHI
oOpa3oBarenpHOI TexHoNorHU. Kiaccupukamus
TEXHOJIOTMM  OOydeHus. TpaaWIMOHHBIE U
MHHOBAI[MOHHBIC TEXHOJIOTHH, X
XapakTepUCTUKA.  TeXHOJOrus  MOJIYJIBHOTO
oOydeHHsT KaK KOHIICHTpaIUs HACU TEOPUU U

MPAKTUKH MpOoOJIEMHOTO u
muddepeHIMpoBaHHOTO 00y4YeHHs. TexXHOIOrus
rpyNmnoBoOi JIACKYCCHH. Cnioco0wI

CTPYKTYPUPOBAHUSI  TUCKYyCCUU. TexHOJIOorus
3HAKOBO-KOHTEKCTHOTO  00yueHus. OCHOBHBIE
TpeOOBaHMS, KOTOPHIM JIOJKHO

Ilcuxomoro-
IeJarorunaeckoe
H3y4YeHue
JIMYHOCTH
CTYJICHTa

BospactHble 0COOEHHOCTH  CTYICHTOB.
JInuHOCTHBIE 0COOEHHOCTH CTYJICHTOB.
[To3naBaTenbHbIE ~ OCOOCHHOCTH  CTY/IEHTOB.
JBKylire CUiIbl, YCJIOBHUS U MEXaHU3MBbI
pa3BUTUS JUYHOCTH CTyACHTAa. Y4YEeHHE Kak

KBa3umnpoheccuoHambHas JIESITEILHOCTD
cTyAaeHTa. MeToapl CTUMYJISIIUM TBOPYECKOM
JIeSITEILHOCTH CTYJICHTOB. PasButne

JIOTUYECKOTO0 M TBOPYECKOTO BHJIOB MBIIIJICHUS
CTYJCHTOB B Ipollecce OOYYCHHs] U BOCITUTAHHUS
B BYy3€.

MotuBannonHas cdepa CTyIEHTOB Kak
cyOBbekToB oOpazoBanus. [lonmuMoTHBaIOHHOE
JIEPeBO JOMHUHHUPYIOIIUX MOTHUBOB CTYJICHTOB.
Hepapxuueckast cTpykTypa MOTHBOB: OCHOBHBIE
BUJbl MOTHBAI[MM - MOTHUBBI-TCHICHIIMH -
MOTHUBBI-CIIOCOOBI - MOTHUBBI-CPEJICTBA - MOTHBBHI-
JeUcTBUA. THUIIONOrHUs JMYHOCTA CTYAEHTOB:

XapakTepucTuka U nuHamuka. [IpusHaku
TUMOJIOTUU:  YCHEITHOCTh Y4eOHO

npodeccuoHanbHOM JIeSITeIbHOCTH,
CIIOCOOHOCTh K CaMOPa3BUTHIO, TBOPYECKHIA
NOTEHIMAJ, HWHTEIJICKTyallbHbIE CIOCOOHOCTH.
Juarnoctuueckue u KOPPEKIIMOHHBIC
BO3MO>KHOCTH TUIIOJIOTUU CTYJICHTOB.

Cemunap kak (opma oOCyX)IeHHS y4eOHOTO
MaTepuaia B BBICIICH IIKOJIE, BUJIbI CEMHUHAPOB.
3amaun cemuHapa. OCOOCHHOCTH IOATOTOBKH
npernojaaBaress U 00ydaromerocs K nNpoBeACHUIO
cemunHapa. I[IpoOiieMHBIE BOIMPOCHI CEMHHApA.
OcoOenHocTH paboOTHI NPENoAaBaTess B NEPUO
MOATOTOBKU K ceMuHapy. HerpaaunnoHnHsie
dbopmbl  mpoBeneHusi cemuHapa. OcobeHHOCTH




OpraHM3aly BeOWHAPOB (OHJIAMH-CEMUHAPOR),
uxX  (QYHKIHOHAIbHBbIE BO3MOXXHOCTH. Llenmu
MPAaKTUYECKUX 3aHATHIH. ITogroroska
MpenoiaBaTesiss K MNPOBEICHUIO MPAKTHYECKOTO
3aHATHA, NOPAAOK IPOBEIEHUS NPAKTUYECKOTO
3aHsATUSA.  JIabopaTOpHBIM  MPAaKTHUKyM  Kak
Pa3HOBUAHOCTh IIPAKTUYECKOIO 3aHATUSL.
KomnnokBuym — cobecenoBanue mpernogaBaTens C
oOyuaromumcs. Metox npoekToB. OpraHuzarius

MMPOEKTHO-UCCIICIOBATEIHCKON paboThI
CTYJCHTOB.
[IpodeccrnonanbHO OcCHOBHEIE BUEI negarorundeckout | JI, T
-IIeIarOru4YecKoe JesATEeIBbHOCTH TpenojaaBaTens By3a. CTpyKrypa
oO1eHe nejaroruyeckoi aestenpHocTu. [IpernogaBarens
Mpeno/iaBaTelis KaKk CyOBEeKT  KyJbTYpbhl, Kak HOCHUTEIb

O6HI€LICJ'IOBCLICCKI/IX u HpO(bCCCI/IOHaJ'II)HBIX

LIECHHOCTEM. HpaBcTBEHHO-IICUXOJIOTUYECKHI
o0pa3 npernoaaBares.

CyuHocTb, 1enb u BH/IBI
neparoruyeckoro  obmieHua.  OcoOGeHHOCTH
nejaroruyeckoro  obmenusa.  OnrtumanbHOE
neJaroru4eckoe oOmieHue. DyHKINUU
ME€1aroru4ecKoro OOIICHMS. CpenctBa
NeJaroru4eckoro OOLIeHHUS. Crpykrypa
MeJarornyeckoro  OOIICHUsS: MOJCTUPOBAHUE
IPEACTOSALIETO oOLIeHHUS; OpraHu3aLMs

HEMOCPEACTBCHHOTO  OOIICHHS,  YIpaBJICHUE
oOIIeHneM B pa3BUBAIOIIEMCS TIPOIIECCE; aHAIN3
mpolecca ¥ Pe3yJIbTaTOB  OCYIIECTBICHHON
cucteMbl oOmenus. CTwib NeJaroruyeckoro
0OIIIeHHS. Tunonorus  cTHIICH. Monenu
obmenus. TexHuka negaroruyeckoro oOIIeHus.
BepbanbHbie w  HeBepOalbHBIE  CpEACTBA
oOmenus. Ilemarormueckoe  oOLIEHHME  Kak
TBOPYECKUH ITPOLIECC.

OTHYECKHE HOPMBI  IEJAaroru4ecKOro
obmenns. Pa3zHooOpaswe crocoOOB  3allUTHI
JOCTOMHCTBA yeJIoBeKa. Cnenuduka u
Ha3HAYCHUE dTHYSCKOM 3aIIUThI. POJIb ATHYECKOM
3aUTBl B pabore co cryiaeHTaMu. DyHKIUU
9THUYECKON 3aIMTHI: COXpaHEHHE COOCTBEHHOTO
JOCTOMHCTBA, KOPPEKTUPOBKA MOBEICHUS
nmapTHepa, COXpaHEHUE IOCTOMHCTBA IapTHEpa.
OnepanmonHoe oOecreyeHue dSTUX  (DYHKITH.
JlomoTHUTEIbHBIC OTEpAIiK, O0ECTICUNBAIOIINE
ATUYECKYIO 3allUTY.

Konrponr u onenka 3¢p¢GeKTHBHOCTH
y4eOHOro Tpoliecca: CyIIHOCTh, COACp)KaHWE W
opraam3anysi. OCHOBHBIC (DYHKIIMU U TPUHITUTIBI
MeJaroru4eckoro KOHTpois. Meroapl, BUABI U
(hopMbI KOHTPOJISL. [lenaroruyeckoe
TECTUPOBAHUE KaK  CPEACTBO  TOBBIIICHHS




KayecTBa KOHTPOJISI U OLEHKU 3()(HEeKTUBHOCTH
y4eOHOro mporecca. [IpeumyectBa
NeJarornyeckux TECTOB Iepe] TpaJAuLlMOHHBIMU
METOJlaMH  KOHTPOJIsl. OCHOBBI PEUTHHTOBOTO
KOHTpoJHpoBaHus 3(deKkTuBHOCTH  yUeOHOTO
npouecca B By3e. MOIyJlIbHO-pEUTHHTOBAs
TEXHOJIOTHSI IIEaroru4eckoro KOHTPOJS U HX
BUEL. NunuBuyanbHbIN, KyMYJISITUBHBIN
UHAEKC. AJTOpPUTM IOCTPOEHMSI PEUTHHIOBOM
CUCTEMBI 0 y4eOHOU AUCUUILINHE.

Pa3paboTka
y4eOHBIX KypCOB B
JIOTHKE
KOMITETEHT-
HOCTHOTO MOJIX0/1a

TpeboBanust K pa3paboTKe y4eOHBIX
KypCOB, OpHUEHTHUPOBAaHHBIX Ha (hopmupoBaHUe
KOMIIETCHIUH. dopMynHMpoBaHUE u
KOHKpeTH3alus Lejeil yueOHOro Kypca B JIOTHKE
KOMIIETEHTHOCTHOrOo  noaxona. Ompenenenue
CTPYKTYpbl MOJIYyJIEM M 3TallOB OpPraHU3ALUHU
00pa30BaTENbHOTO  COACPKAHUS B Y4EOHBIX
Kypcax. Kpurnyeckuit aHanm3 y4eOHBIX KypcoB B
JIOTMKE KOMIIETEHTHOCTHOI'O MIOJIX0/1a.

Jlexums kak Beaymuid MeToa oOydeHHUs B
By3€: CYyIIHOCTb, JHJIAKTHYECKUE (YHKLIUH,
OCOOCHHOCTH OpraHu3allid U  MPOBEICHUS.
HoBele cmbICiBl TpaAULIMOHHBIX JUAAKTHYECKUX
NPUHLIMIIOB OpTraHM3allly Ipolecca O0ydYeHUs.
TpebGoBaHusT K COBpEMEHHOW BY30BCKOW JICKIHH
(Hay4HOCTB, JOCTYIHOCTb, €AMHCTBO (HOPMBI U
COJIep)KaHus, 3MOLMOHAIBHOCTh U3JIOKEHUS U
np.). CTpykTypa By30BCKOU JIEKIHH, OTIEIbHbIE

BUEI (ycTaHOBOYHBIE, BBOJHBIC,
3aKJITIOYUTETHHBIC).
Herpanuumonueie BUIBI JICKITHH,

OCOOCHHOCTH HX OpraHu3aliil U MPOBEACHUS
(mpobGyiemHast JeKLUs, JIGKIUS BIBOEM, JICKIIHS-
BU3yaIM3aIus, JeKIUs c 3apaHee
3aIJIAHUPOBAHHBIMH ~ OINMOKAaMH, JIEKIUS C
pa3bopoM  KOHKPETHBIX CUTYyalMd, JIeKLIUA-
KOHCYJIbTAIHS, JEKIUSA-TIpecc-KOHPEPEHIINS,
JeKIUs JUCKyccuss U Jp.). JleATenbHOCTh
MpenoiaBaTelisi Ha dTanax MOJArOTOBKU K YTEHUIO
JICKIIUH, €€ IPOBECHUS, paOOTHI MOCIIE JIEKIIHH.
Ponbp camocTosiTenpHON pabOTBI CTYIEHTOB B
HOBOM 00pa3oBaTeNbHON MMapagurMe BBICIICH
KON,  THIBI ~ CaMOCTOSITENBHBIX  PadoT.
Metonel U QOpMBI CAMOCTOATEIBLHOU pPabOThI
CTYJICHTOB. YCIJIOBUSI YCHEIIHOTO BBITTOJIHEHUS
camocrosTenbHO  pabotrel.  [lmanupoBanHue
OpraHu3alysi W KOHTPOJIb CaMOCTOSATEIbHOMN
pabotsl cryaentoB Coaep:kaHUE U OpraHH3aIUs
HAy4YHO-HCCIIEIOBATEIILCKOW — pabOThl  CTyJIEH-
TOB. YPOBHHM CaMOCTOSITENIbHOHN J1€ATeIbHOCTH
CTYJEHTOB. HNHdopMannoHHO-METOIHMUYECKOE
o0ecrnieueHue CaMOCTOSITENILHOM paboThl

YcrHbIN
onpoc. T.
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CTYACHTOB. HpOeKTHaH ACATCIbHOCTh CTYACHTOB.

OcobeHHOCTH
B3aHMMOJCHCTBUS
CcyOBEKTOB
00pa3oBaTeNLHOTO
Iporecca B By3e

CTpyKTypa B3aUMOJCUCTBUA IpenojaBaresis u
CTyJ€HTa B BBICIIEH IIKOJE. MHOXKECTBEHHOCTh

THUIIOB BSaHMOHeﬁCTBHH CY6’beKTOB
06p330BaTeHBHOI‘O rnpormnecca, OoTpaxxaromas
0COOEHHOCTH COBpCMCHHOﬁ CHCTEMBI

BY30BCKOTO OOydYeHHs. Buabl memarormyeckux
B3aUMOJICUCTBUI (OTHOIICHHH): TIearornuecKue
(oTHOLIEHUS TmpenojaBaTesied U  CTYIEHTOB);
B3aUMHbIE (OTHOILEHHUSI «CTYJIEHT-CTYACHT»);
npeAMEeTHbIe  (OTHOLIEHUS € MpeAMETaMHu
MaTepuaibHOW  KYJIbTYphl);  OTHOLIEHUS K
camomy cebe. CremeHb  BIUSHUS  THUMA
B3auMoOZecTBUsT Ha 3((EKTUBHOCTH Mpolecca
poecCHOHATLHO-TMYHOCTHOTO ~ CTAHOBIICHUS
npenoaasarens By3a. OCOOEHHOCTH peanu3aiuu
oOpaTHON CBsS3M B 00pa3oBaTeNbHON cpeje
COBPEMEHHOT0 BY3a.

Tunonorus B3aUMOJICVCTBHUS CyOBEKTOB
00pa30BaTeNpHOrO Mpoliecca B By3€ B KOHTEKCTE
po¢heCCHOHATLHO-TUYHOCTHOTO pa3BUTHS

npernojaaBarenss U cryneHTta. KirodyeBble THUIIBI
B3aMMOJICUCTBUSA NPENOAABATEICH U CTYJCHTOB
(7 KIJTFOYEBBIX THIIOB). XapakTtepbl
B3aUMOJICHCTBUA: CyOBEKT-00BEKTHOE, CYyOBEKT-
cyOBeKTHOE, (dbparMeHTapHO-CyOBEKTHOE.
[TonsTue «egaroruyecKumn KOHQJIHKTY.
Konpaukr kak 3leMEeHT  meJaroruyeckoit
TEXHOJIOTHH. KondpnukrHas CUTYyalus,
KOH(DIIHKT, WHIMIEHT. Kondmmkr KakK
XapaKTepUCTHKA MIPOTUBOPEUHS MEX Ty
cyOBEKTaMu U €ro 3HayeHue B 00pa3oBaTeNbHOM
npaktuke By3a. Ilycroi u coaepxkaTeabHbIA
KOHGIUKTBL. [loHsITHE «CcO3mMaHne KOH(MIMKTa»
KaK CTUMYJIUPOBAHUE nporecca
3apO’KIAOIIETOCs MIPOTUBOPEYHSL. Ponb
co3maHus  KOH(IUKTa B  MEJArOTHYECKOM
nporecce  By3a. @DYyHKIMHM, pealn3yeMble
MeJaroroM B MOMEHT CO3JIaHusi KOH(IIUKTA.
Texnomorus  paspelieHuss  MeAaroru4eckoro
KOH(JIMKTA. OOHnapy>xenue KOH(JIMKTA!
oOHapyXeHHEe H3MEHEHHs] OTHOIICHUH, aHaIU3
COCTOSIHUSI CyOBEKTOB, aHAIIM3 OOCTOSATEIHCTB.
Pa3pemenrie kOH(IUKTA: CHATUE MCUXUYECKOTO
HampsDKEHUs, BBIPAOOTKA TOJMWBapHaHTa |
peanuzanus WHBapHaHTa pelieHus,
MeJarornyeckass HWHCTPYMEHTOBKA  OOOKOHOM
YIOBJIETBOPEHHOCTH OT pa3pelieHusi KOH(IIUKTA.

VYeTHbIi
onpoc. T.

OYHASA ®OPMA OBYUYEHMUSA
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4.3 Pazgebl IMCHUILIHHBL, H3yYaeMble BO__ 2 ceMmecTpe

KonnuecTtBo yacos
No
KonTakTHas padora o0y4arwmmxcs
pas HaumenoBanue paznenon
AynuTtopHas Bue-
nena Bcero pabota ay.
JI 13 JIP
pabota
1 2 3 4 5 6 7
1 [[lcuxomnoro-menarornyeckue OCHOBAHUSI 22 1 1 20
pohecCUOHaTbHO-TUYHOCTHOTO CTAHOBJICHHUS
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
KOMIIETEHT-HOCTHOTO TIOJX0/a
5 Oco0eHHOCTH B3aMMOJCHCTBHS CyObEKTOB 28 2 2 24
00pa3zoBaTeNbHOTO MpoIlecca B By3e
DK3aMEeH
Umoeo: 144 15 | 15 114
4.4 CamocrosiTesibHas padora
Bua camocrosiTeJibHOM
HaumenoBanmue BHEAyIMTOPHOM padoThI Onenounoe Koa-Bo | Kox xomme
TeMBI 00y4yanImmxcsi, B T.4. CpeacTBO JacoB TeHUUM (i)
JTUCIHHUILINHDI KCP
WIN pa3aeJia
[Tcuxonoro- KoHncnextuposanue KoncnekrtupoBanue 20 VYK-6.1;
Nearornyeckue NIEPBOUCTOYHUKOB . Pegepar. Pabora c VK-6.2;
OCHOBaHUS WH(POPMAITMOHHBIM VK-6.3
npodeccuoHaIbH ¥ HICTOYHUKAMH
O-JTMYHOCTHOTO
CTaHOBJICHHS
npernoaaBaTens
BYy3a
IIcuxounoro- Beinonuurs KoncnektuposaHnue. 22 VK-6.1;
[IEarOrM4eCcKoe MPaKTUYECKUE NunuBunyansHoe VK-6.2;
U3y4eHUE 3aJaHus JIOMalIHee 3a/1aHue. . VYK-6.3
JUYHOCTH
CTYJICHTa
[Ipodeccrnonansa 3anoJIHUTh NuauBunyansHOE 24 VK-6.1;
O-IIeJarorn4eckoe TaOIHITY JIOMaIIIHEE 3aJaHueE. VK-6.2;
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o0rieHue YK-6.3
npenoaaBaress
Pa3pabotka KoncnektupoBanue Hanucanue nokmana 24 VYK-6.1;
y4eOHBIX KypCOB MEPBOUCTOYHUKOB VK-6.2;
B JIOTUKE VK-6.3
KOMIIETEHT-
HOCTHOTO
noJIXoa
OcoOenHoctu KoHncnektuposanue KoncnektupoBanue. 24 VK-6.1;
B3aUMOJCUCTBHS MEPBOUCTOYHUKOB Pa6ora c VK-6.2;
CcyOBEKTOB WH(pOPMaTMOHHBIMHU VK-6.3
06pa30BaTeJ'II>HOF UCTOYHUKAMHU
0 Ipoliecca B By3e
Bcero vacos 114
4.5 JlabopaTtopHblie padoThl — HE ITPETYCMOTPEHBI YIEOHBIM TUTAHOM
4.6 llpakTHyeckne 3aHATHSA (CEMHHAPDI)
No No Konnuectro
HanmeHnoBanme 1a00paToOpHOTO 3aHSATHSI
n/n | pa3mena JacoB
1. 1 [Icuxomnoro-negarornyeckue OCHOBaHUS MPOPECCHOHATBHO- 1
JMYHOCTHOTO CTAHOBJICHUSI TPETIOAABATENS By3a
2. 3 [Icuxomnoro-neaarornyeckoe U3y4eHne TMIHOCTH CTYyIeHTa 6
3. 2 [IpodeccnonansHo-neaarorundeckoe oomenne 4
npernoaBaTess
4. 2 Pa3paboTka y4eOHBIX KypCOB B JIOTUKE KOMIIETEHT-HOCTHOTO 2
M0JIX0/1a
5 3 OcoOeHHOCTH B3aUMOJICHCTBUS CyObEKTOB 2
00pa30BaTeapHOrO Mpoliecca B By3e
Bcero: 15

4.7 KypcoBoii mpoekT (KypcoBasi pa60oTa) — He MPEAYCMOTPEHBI YICOHBIM IIIIAHOM

OYHO- 3A0OYHASA ®OPMA OBYYEHUA

O61mas TpyJ0€MKOCTh JUCHUIUIHHBI IO 3a04HOM hopMe o0yueHus: coctapisieT 4

3aueTHbIE eAMHULBI (144 akageMHUyecKux Jaca)

TpynoemkocTb, 4acoB
CDOpMavpa60TLI oOydaromuxcs/Buapl yueOHbIX Cemectp
3aHATUI Bcero

3

KonrakTHas ayauropHas pabota o0OyJaroniuxcst 34 34
C MpenoaaBaTesIeM:
Jlexuunm (JI) 17 17
IIpaxruyeckue 3anstus (I13) 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

AynuropHas Buea
Ne HaunmenoBanue TeMbl YAHTOp Y
paborta JTUTOP
Bcero Has
JI 113 JIP pabot
aCPp
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 22
2 | IMYHOCTH CTYJIEHTA
3 IIpodeccuonanbHO-MIEAArOTUYECKOE 32 4 4 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€
JK3aMeH
Bcero 1
144 17 17 -
110
4.4 Camocrodare/JibHasa pa60Ta CTYAECHTOB
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
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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

HCI/IXOJ’IOFO-HGI{&FOFI/I‘ICCKOC HU3YUYCHUC JTUYHOCTHU CTYACHTA

6

[TpodeccrnonanbHO-TIEATOTMIECKOE OOIICHUE
MpernoaaBaTens

Pa3paboTka yueOHBIX KypCOB B JIOTUKE KOMIIETEHT-HOCTHOTO
1o/1X0a

Oco0eHHOCTH B3aMMOJICHCTBHS CYObEKTOB
00pa30BaTeNLHOTO MPOIIecca B BY3e

Bcero:

15
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4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — HE IPEAYCMOTPEHBI YIEOHBIM IIJIAHOM

5. IlepeyeHb y4eOHO-METOAUYECKOT0 oO0ecleYeHHsl ISl CAMOCTOSITEJIbHON PadoThl
o0y4yaumuxcs Mo TUCHUIINHE (MOYJIIO).

Ne Tema YuyeOHo-MeTOAMYECKAS JIUTEpPATypa
[Tcuxomnoro- 1.Camoitnos, B. JI. [lemaroruka u mcuxoyiorusi BBICIICH
1 MeIarorH4ecKue IIKOJIBI. AHJIpororuyeckas mapaaurma [DIEKTPOHHBIN pecypc] :
OCHOBaHUS y49eOHUK Tl CTyAeHTOB By30B / B. JI. CamMOiI0B. — 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'azmea M.3., Askue M.B. Ilemarormdeckass IICUXOJIOTHS.
Maxaukana, 2016r.
IIcuxooro- T'asmea M.3., AxueB M.B. Ilemarornyeckass ICHUXOJIOTHS.
2 IIETaroru4ecKkoe Maxaukana, 2016r.
H3yHCHHUC TMIHOCTH 2 1llapunos @®.B. Ilemaroruka ¥ IICMXOJOTHUS BBICIIEH
CTyncHTa IKOJIBI  [DJIEKTPOHHBIA pecype] : yueOHoe mnocobue / @.B.
[HapunoB. — DJEKTpOH. TEKCTOBble naHHble. — M. : Jloroc,
2016. — 448 c. — 978-5-98704-587-9. — Pexum pgocryna:
http://www.iprbookshop.ru/66421.html
[MpodeccnonansHo- 1.Camoiinos, B. JI. [lemaroruka u mCHXOJIOTHSI BBICIICH
3 MeAaroru4eckoe HIKOJIBI. AHJPOTOTHYECKas Mapaaurma [DIeKTpOHHBINH pecypc] :
oOrmieHne y49eOHUK Tl CTyAeHTOB By30B / B. JI. CamMoOiI0B. — DJEKTPOH.
MpEroaaBaTesIst TexcToBble gaHHbie. — M. : KOHUTU-JAHA, 2016. — 207 ¢c. —
978-5-238-02416-5. — Pexum J0CTyTIa:
http://www.iprbookshop.ru/81528.html
I'asmeBa M.3., AxueB M.B. Ilegarorudeckas IICMXOJIOTHS.
Maxaukana, 2016r.
PazpaboTtka lazueBa M.3., AxueB M.B. Ilenaroruueckas TCHUXOJIOTHS.
4 | y4eOHBIX KypCOB B Maxauxana, 2016r.
JIOTHKC KOMICTCHT- 2 Illapunos ®.B. Ilemaroruka W IICUXOJIOTHS BBICHIEH
HOCTHOT'O IIOAXOMa IIKOJIBI [ DJIEKTPOHHBIA pecypc] yaebHoe mocobue / D.B.
[HapunoB. — DNEKTpOH. TEKCTOBble naHHble. — M. : Jloroc,
2016. — 448 c. — 978-5-98704-587-9. — Pexum pocryna:
http://www.iprbookshop.ru/66421.html
Ocobennoctu 1.Camoiinos, B. JI. [lemaroruka u mcHXOJIOTHSI BBICIICH
5 B3aMMOJICICTBUS HIKOJIBI. AHJIPOTOTHYECKas Mapaaurma [DIeKTpOHHBINH pecypc] :
CyOBEKTOB y49eOHUK Tl CTyAeHTOB By30B / B. JI. CamMoiI0B. — DJEKTPOH.
00pa3oBaTeNHLHOTO TexcToBble gaHHbie. — M. : KOHUTU-JAHA, 2016. — 207 ¢c. —

mponecca B By3€

978-5-238-02416-5. —
http://www.iprbookshop.ru/81528.html

Pexxum JIOCTyTIA:
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l'asuea M.3., AsxueB M.B. Ilemarorndueckas IICHXOJIOTHS.
Maxauxkana, 2016r.

6. @OHA OLEHOYHBIX CPEACTB /IS TEeKyllero KOHTPOJS YCHeBaeMOCTH U
NMPOMEKYTOYHOM aTTecTaluun

6.1 O0pa3en TeCTOBBIX 3aJaHUH VISl TEKYIIET0 KOHTPOJIA:

Pazgen 1. [IlcuxoJioro-negarornyeckue OCHOBAHUSI TMNPO(eCcCHOHATBHO-THYHOCTHOIO
CTAHOBJICHHS MpenoaaBaTeis By3a

Temwl 01 ycmHo2o onpoca:

1.Cnemuduxa npodeCCHOHATBEHON JIeATeIIbHOCTH MpenoaBaTesist BYy3a.
2.IIpodeccroHanbHO BaKHBIE TICHXOJIOTHYECKUE KadecTBa Mearora.

3.IlpenogaBaTenp Kak HMHTEIUIMTEHTHAs, JIyXOBHO Ooraras, TBOpYecKas, CBOOOHas,
ryMaHHasi, TPaKAaHCKU aKTHBHAs, KOHKYPEHTHO-CIIOCOOHAs! IMYHOCTb.

4 MOTHUBAIIMOHHO-IIEHHOCTHBIE ~ OTHOIICHHS K  MPOQECCHOHAIBHO-TIEAArOrMIeCKOM
ACATCIBbHOCTHU B By3e.

Pa3znen 2. Ilcuxosoro-negarornyeckoe u3y4eHue JUIHOCTH CTYJAEHTA
Tembvl 01151 00KNAO08:

1.Bo3pacTHBIe 0COOCHHOCTH CTYICHTOB.

2.JInaHOCTHBIE OCOOCHHOCTH CTYICHTOB.

3.ITo3HaBaTenbHBIE OCOOCHHOCTH CTYICHTOB.

4.I[BI/I)KYH_II/IG CHIJIBI, yC.]IOBI/ISI N MECXaHU3MbI pa3BI/ITI/I§I JINMYHOCTHU CTyHGHTa.

KommiekT TecToB (TECTOBBIX 3a/laHUi) JUIsl TEKYILIETO KOHTPOJIS IO JUCHUTIIMHE
«Ilemarorvka ¥ IICUXOJIOTHS BBICIIEH IITKOJIBI»

I

S: Ilenb 00y4eHus MPH UCTIOIB30BAHUN AKTUBHBIX METOJIOB:
- : MPEJIOCTABJICHHE TOTOBBIX PEIICHUN B Ka4eCTBE oOpasiia
+: pa3BUTHE TBOPUYECKOU MBICIUTENBHON NeATeIbHOCTH

- : BOCTIPOM3BEICHHE 3aJaHHOTO MaTepHalia IMpu KOHTPOJIE

- : TIlepeniaya OnpeIeJIeHHON CyMMBbI 3HAHHIA

I:

S: IIpumenenre MEeToJ0B aKTUBHOTO COLMAIEHO-TICHXOJIOTHUECKOT0 00ydYeHUe He pernraeT
clieAyIoIel 3a1aun:

- : (hOopMHUPOBAHKE JIMYHOCTHBIX U MPO(ECCHOHATFHBIX YMEHUN M HABBIKOB

- : OBJIa/ICHUE TICUXO0JIOTO-11€AArOrMYECKUMHU U CIIELUAIbHBIMU 3HAHUSIMU

+: “HPOPMALMOHHO-PEENITUBHBIN 00OMEH HH(OpMaIne

- ! pa3BUTHE CIIOCOOHOCTH aJ€KBAaTHOT'O U MOJIHOTO MO3HAHMS ce0sl U APYTHX JIFOeH

I:
S: K unnuBunyansaeiM Metogam ACIIO otHOCHTCS:
+: BBIINOJTHEHUE PAKTUYECKUX 3a7a4
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-  aHAJIN3 KOHKPETHBIX CUTYyalUi
- | HHTEJUICKTYaJIbHAs pa3MUHKa
- : OpeHHIITOPMUHT

[TpomesxyTOUHBINH KOHTPOJIb MpeIHa3HaueH sl 0OObEKTUBHOTO OATBEPKICHHS U OLIEHUBAHUS
AOCTUTHYTBIX PE3YJILTATOB 06y‘—IeHI/IH IMOCJIC 3aBCPIICHUA U3YUCHUA JUCHUIITINHBI ((He)IaFOFI/IKa
Y TICUXOJIOTHS BBICIIEH LIKOJIBI.

[TpoMexyTOUHBII KOHTPOJIb MO AUCHUILIMHE MPOBOIUTCS B opMe IK3aMeHa.

Bonpochl k 3auéry

1. Ilpoananu3upyiite U3MEHEHUs B IPO(HECCHOHATBHON AEATEIbHOCTH COBPEMEHHOTO
nperno/aBaTess By3a.

2. Packpoiite comeprkaHne OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB MpO(eCCHOHATBHO-
MeIarOrMYecKoi KyJIbTYPBhI IPENOAaBaTeNs BHICIIEH ITKOIBI.

3. Ilpoananu3upyiite npodecCHOHAIBHO BaXKHBIE IICUXOJIOTUYECKHE KauecTBa MPEnoIaBaTest
BBICHICH IIKOJIBI.

4. Kak BbI TOHUMAETE TBOPUECKYIO CAMOPEAIN3aLIMI0 TIPENoaBaTessl BHICIIEH IIKOJIBI B
MeAarorn4eckon aesiTeIbHOCTH.

5./lafiTe XapaKTepUCTUKY OCHOBHBIX OCOOCHHOCTEN (DU3NIECKOTO, MHTEIUICKTYaIbHOTO U
JIMYHOCTHOTO Pa3BUTHUS CTY/IEHTOB.

6. O0ocHyiiTe, KaKk MOTYT TIOMOYb CTYJIC€HTaM TEOPETHUYECKUE 3HAHUSI 00 yueOHOM NeITeTbHOCTH
B MOBBIIIEHUH 3()PEKTUBHOCTU UX COOCTBEHHOU YUeOHOM e TEIbHOCTH.

7. HazoBute Hanbonee 3eKTUBHBIE CIOCOOBI CTUMYJIISALIMU TPEToiaBaTeseM TBOPUYECKON
aKTHBHOCTH CTYJCHTOB.

8. Packpoiite cnennduxy npodeccuoHanbsHOT0 OOIIEHUs MTPENo1aBaTelis By3a.

9. [Ipoananmu3upyite MporpaMMy KOHKPETHOTO yU4eOHOTO Kypca 1Mo mpod o Barei
MOJTOTOBKHU C TMO3UIIUM KOMIETEHTHOCTHOTO MOX0/1a.

10. OmpenenuTe CymHOCTh, CTPYKTYPY U COIEpPKaHUE BY30BCKOM JIEKIIMM HA OCHOBE
KOMIIETEHTHOCTHOTO 1M0/1X0/1a (Ha MpUMepe Ballero npoQuiis MoAr0OTOBKH).

MeTtoanyeckre peKOMEHIAIUH 110 BBITIOJTHEHUIO TECTOB (TECTOBBIX 3aJaHHI):
Pabora paccumrana Ha 30 wmuHyT. CTyaeHTaMm pa3faroTcsl BapuaHTBl Tecta. Pabota
BBIMOJIHSAETCS HA OTACIBHBIX JIUCTAX, 7€ MPOCTABIISIOTCS OTBETHI HAa BOIIPOCHI.

IIxanel KpUTCpUH OLUCHNUBAHUA TECTOBBIX 3aJJaHUM:

Onenka Kpurepun
«OTIHYHOY 3ananue BoImoiaHeHO Ha 91-100%
«Xopomio» 3anganue BeITONHEHO Ha 81-90%
«Y 1OBIETBOPUTEIHLHO 3aganue BrImoaHeHO Ha 51-80%
«HeynoBneTBopuTENBHO» 3ananue BeinonHeHo Ha 10-50%

Tanbl (l)OpMI/IPOBaHI/IH M OLICHUBAHNS KOMIETEHIIMH

/o

KonTponupyemsbie paznensbl (TEMbl) TUCIUTLTAHBI Kon HaumenoBanue
KOMIIETEHLIUU OIICHOYHOT'O
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(wm ee yacTH) cpencTBa

IIcuxonoro-nenarornyeckrie OCHOBaHUS VK-6.1; VK-6.2;
npoeccHOHaNbHO-TNYHOCTHOTO CTAaHOBJICHUS VK-6.3 VO, T
npenojaBaress By3a

[Tcuxonoro-nenarornyeckoe uzydenue quuHoct | YK-6.1; VK-6.2;

CTyJeHTa VK-6.3 A
[IpodeccronanpHO-TIeIarOrMUECcKOe OOIICHHE YK-6.1; YK-6.2;
npernoaaBaTens VK-6.3 6
Pa3paboTka y4eOHBIX KypCOB B JIOTHKE VK-6.1; YK-6.2;
KOMITETEHTHOCTHOTO TI0J1X0/1a VK-6.3 YO, T
Oco0eHHOCTH B3aUMOICHCTBHUS CYOBEKTOB VK-6.1; YK-6.2;
00pa30BaTeNLHOTO MPoIlecca B By3e YK-6.3 I

LWkana n KpUtepnnm oLeHMBaHNA NPOMEKYTOYHOIO KOHTPO1A

baner Kpurepun

5 ['myGoxoe u mpodHoe yCBOSHHUE MpOrpaMMHOro Matepuana. [lomnHeie,
nocie0BaTeNbHbIE, TPAMOTHBIE U JIOTHYECKU U3JIaraeMble OTBETHI MTPH
BUJOOU3MCHCHHNU 3aJaHU. CBO6OI[HO CITPaBJIACTCA C MOCTABJICHHBIMU 3a/ladyaMi,
MO3KeT 00OCHOBATh MPUHATHIE PEIICHUS, JEMOHCTPUPYET BialeHUE
PAaSHOCTOPOHHUMU HABBIKAMH U IPUEMAaMU BBITTOJIHCHUS IPAKTUYCCKUX pa60T.

4 3HaHUe MPOrpaMMHOT0 MaTepuaa, TpaMOTHOE U3JI0KEHHE, O€3 CYIECTBEHHBIX
HETOYHOCTEHN B OTBETE Ha BONPOC, IPABUIILHOE IPUMEHEHHUE TEOPETUUECKUX
3HaHUM, BaJleHHe HE0OXO0AMMBIMU HABBIKAMU MPH BBIOJIHEHUH NPAKTHYECKUX
3a1a4

3 JleMOHCTpHUpYET YCBOCHHE OCHOBHOT'O MaTepHalia, IPH OTBETE

JIOITyCKAKTCS HETOYHOCTH, IIPU OTBETE HEJOCTATOYHO MPABUIIBHBIE
(hopMyJIUPOBKH, HAPYIICHUE TIOCIIECIOBATSIILHOCTH B U3JI0KEHUU TIPOTPAMMHOTO
MaTepualia, 3aTPyAHEHUS B BBIIIOJIHEHUU ITPAKTUYECKUX 3aJaHUN

2-1 Cnaboe 3HaHME MPOrpaMMHOTO MaTepuaa, Ipu OTBETE BO3HUKAIOT OIINOKH,
3aTpyAHEHUS MPH BBHITIOJHEHUH MPAKTHYECKUX padoT

0 He OBLIO HOIBITKYA BBIOJIHUTE 3aaHUE

7. IlepeyeHb OCHOBHOM M JONOJTHHUTEIbHOH YU4eOHOH JTUTEepaTyphl, HEOOXOAUMOI 111
OCBOEHMS TUCIMILINH

7.1 OcHoBHAas1 JIUTEpaTypa:

1. I'asueBa M.3., AxxneB M.B. Ilemarornueckas ncuxosiorus. Maxaukana, 2016r.

2..Camoiinos B./I. Ilenaroruka v ncuxoJorus BeICIIEH MIKOJIbl. AHApOrornyeckas napagurma
[DneKTpoHHBIN pecypc] : yueOHUK it cTyAeHTOB By30B / B.Jl. CaMoiioB. — DeKTpoH.
TekcToBble anHble. — M. : KOHUTU-JIAHA, 2016. — 207 c. — 978-5-238-02416-5. —
Pexxum noctyna: http://www.iprbookshop.ru/52630.html.
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3..IHapunos @.B. Ilenaroruka u ncuxoJorus BbICIIEN MIKOJIBI [ DIEKTPOHHBIN pecypc] :
yueOHoe nocobue / @.B. HlapunoB. — DnekTpoH. TekcToBble qaHHble. — M. : Jloroc, 2016. —
448 c. — 978-5-98704-587-9. — Pexxum nocryna: http://www.iprbookshop.ru/66421.html

7.21onoHUTEIbHAS JUTEPAaTypa

1. I'pomkoBa, M. T. Ilegaroruka BBICIICH MIKOJBI [ DIEKTPOHHBIN pecypc| : yaeOHOe
nocoOue JUIst CTyJIeHTOB negarorudeckux By30oB / M. T. I'pomkoBa. — DIIeKTPOH. TEKCTOBbIE
nanabie. — M. : KOHUTU-JJAHA, 2015. — 446 c. — 978-5-238-02236-9. — Pexum noctyna:
http://www.iprbookshop.ru/52045.html

2. I[Inonoga, P. C. [lenaroruka BeICcIIel MIKOJIBI [ DIEKTPOHHBIN pecypc] : yaeOHoe
nocooue / P. C. [TuoHoBa. — DJEKTPOH. TEKCTOBBIC JaHHBIE. — MUHCK : BoInmiimas mkosa,
2005. — 303 c. — 985-06-1044-1. — Pexum nocryna: http://www.iprbookshop.ru/20269.html

3. Koconanoga, JI. A. Metoauka npemnoiaBaHus eAaroruky B BHICIIEH LIKOJIE
[DnexTpoHHBIH pecypc] : yuebHoe mocodue / JI. A. KoconanoBa. — DJIEKTPOH. TEKCTOBBIE
nanHble. — [lepmsb : [lepMckuil Tocy1apCTBEHHBIM T'yMaHUTAPHO-NIEAArOrMYECKUN YHUBEPCUTET,
2016. — 144 c. — 978-5-85218-857-1. — Pexum nocryna:
http://www.iprbookshop.ru/70639.html

4. KoBases, A. H. [legaroruka v ncuxoJorust B mpoheCcCUOHAIbHOMN AeATeIbHOCTH
[DnexTpoHHBI pecypc] : yaeOHO-MeToanueckoe mocodue s 6akanaspuata / A. H. KoBanes,
B. I1. CMupHOB. — DnekTpoH. TekcToBble ganHble. — CII6. : Cankr-IlerepOyprekuit
opuanYecKkuil UHCTUTYT (punuan) Axagemun ['enepanbHoi pokyparypsl PO, 2014. — 104 c.
— 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/65504.html

5. lllapunos @.B. MenemxkMeHT 00111ero 1 npodeccuonanbHoro oopasosanus. Jloroc,
2014. DnexrponHo-o6ubauoreunas cucrema [PRbooks.

7.3. llepuoauyeckue U3IaHus
1. Hayunslii s)xypHan «llegarornueckuii sxypHaim»
2. Kypnan «Ilenaroruka»

8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « AHTEepHET

1. www.akademia-moskow.ru

2. http://www.books.si.ru/

3. ®enepanbhblil nopran Poccuiickoe o6pasosanue - http://www.edu.ru/index.php7page
1d=242

4. Karanor o0pa3zoBaTenbHbIX HHTEpHET-pecypcoB -_http:// www.edu.ru/index.php7page

1d=6

5. bubnuoteka noptana -http://www.edu.ru/index.php7page id=242 Hayunas
anektponHas oubnuoreka eLIBRARY.RU - http://elibrary.ru/defaultx.asp Hayunas
anekTpoHHas oubnuoreka «KubepJlennnka» http://cyberleninka.ru/

6. Pexxum moctyma: http://www.iprbookshop.ru/24808.— OBC «IPRbooksy, mo maposro
9. MeToau4eckne yKa3aHHus I 00y4al0UIUXCS 10 OCBOEHUIO JUCHUIIIMHBI (MOIYJIA)

Jliss  yCHemHOTO  OCBOCHHUS  JWCHUIUIMHBI  BaXXHO  COOJIFOCTH  CIICAYIOIIHE
PEKOMEHIALUK: NIepe]] HEMOCPEICTBEHHBIM U3yUYE€HHEM Kypca O3HAKOMUTHCS (M3y4YUTh) BCE
COCTaBJISIONINE MTPOTPAMMBI, YUUTHIBAs, YTO OHA M3y4YaeTCs HE OTJEIBHO, & B COCTaBE BCEH
porpaMMbl OOy4YeHHsI 10 HarpaBlIeHHIO NMOAroToBku. C Hayanma Kypca BaXHO sl cels
BBIPA0OTATh MPABUIIO: KaX/asi TUCIUIUIMHA M3YYaeTCsl HE M30JIMPOBAHHO, a B COCTaBe BCEH
MPEUIOKEHHBIX TPOTPaMMON JTUCIHMIUIMH. BexyluM MpUHIMIIOM JOJDKEH CTaTh MPUHIIHIT
«TIpHpAIEHHS 3HAHHS TI0 CIICIIHATBHOCTHY»; BaYKHO YCBOUTHh M OCBOHMTBH BCE METOJIBI paOOTHI
C TMpernoiaBaTesieM: MacCUBHbIE U akTUBHBIE. CaMocTosTeNnbHAs paboTa MarucTpoB B paMKax
JAHHOTO Kypca B OCHOBHOM COCTOUT B IOJTOTOBKE K JIEKIIUSAM M B paboTe C JIUTEPATyPOH.
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Maructpam OyJIeT MNpemiokKEeHO MPOAHAIU3UPOBATh HMCTOYHUKH C TOYKU 3pEHHUs
OOBEKTUBHOCTH, COOTBETCTBUIO TOW MJIM WHOW TCOPHH U PEaTUsIMU COBpeMEHHOCTH. Kpome
TOTO, B TPOIECCE IMOATOTOBKH K 3a4€Ty HACTOATENBHO PEKOMEHIYETCs OoOpamiaThest K
nporpaMMme Kypca M mpopalaThiBaTh KaKIblii BONPOC B KaXJAOW TeME C HCIIOJIb30BAHUEM
BCEX MMEIOUIMXCS B PACHOPSIKEHWHM Marucrpa pecypcoB — MaTe€pUaloB JIEKLHM,
00s13aTeIbHON U JOTIOJIHUTENBHOM IUTEPATypPhl, Y4eOHUKOB, CAMOCTOSTENLHO MOJOOPAHHBIX
MmaTepuaioB. HacTtosTenbHO peKOMEHIyeTCsl HEeMeUIEHHO 00CYKAaTh JII0Oble BO3HUKIINE B
XO0I€ MTOJITOTOBKH BOIPOCHI, MTPOOJIEMBI M HEICHOCTH C MIPEToiaBaTeNieM, He OTKIIaIbIBast 3TO
o0CyXJIeHHe /0 APK3aMEHAlMOHHOW ceccuu. I[IpOKOHCYIBTHPOBATHCS C MPEToIaBaTelieM
MOKHO BO BpPEMs U MOCJIE JEKIIMOHHBIX U CEMUHAPCKUX 3aHATUH, B Yachl KOHCYJIbTALUHN U,
10 IIPEABAPUTEIBHON JOTOBOPEHHOCTH, B JIPYTO€ BPEMs, a TAKXKE IO 3JIEKTPOHHOM IouTe.
Peanuzanus 3TuX MOCBUIOB MPEACTOUT OCYLIECTBUTH KaK B IMACCHBHON, TaK U B aKTUBHOM
¢dopmax, dYro oOecHeyuT AUAJEKTUKY OOYy4eHHs M CaMOOOYy4eHHs, MOJATOTOBKH U
CaMOMOJTOTOBKH, YTO JOJDKHO CTHMYJIMPOBATh CAMOCTOSITEIBHOCTD OYIyIIETo CHEeHaIncTa
U CIOCOOHOCTh K OpTraHM3alUU OOYYEHHIO [PYTHX, YTO MPHHIUIHAIBLHO BaXXHO IS
OyIyliero crenyaincta Ha JIIoOoM ypoBHE oOpazoBaHus. K 4uCIy MacCHMBHBIX METOJIOB
OTHOCATCA MOCEUICHUE JIEKI[UI, CEMUHAPOB, KOHCYJIbTALINM, BEICHHE KOHCIIEKTOB Ha HUX B
nonHOW wiau  BbeIOOpouHOM  Qopme. Cpean akTHBHBIX (GOpPM BaXKHO pa3nuyaTh
WH/IMBUyalIbHbIE U KOJUIEKTUBHBIE (opMbl. K mepBBIM OTHOCATCS BBIOOP W BBIIIOJIHEHUE
WH/IMBUAYAIbHBIX TBOPYECKHMX 3aJaHWH, OOIIEHHWE TIO0 CIOpPHBIM  BOIpOCaM ¢
npenojaBaresieM Ha KoHCydbTanusax. CoBpeMeHHas ¢opMa O0ydeHHs TOOIIPSET
KOJUJIEKTUBHBIE ()OpMbI TBOpUECKON paboThl. IMEHHO uepe3 HUX B peXHME JI€I0BON UTPHI
dbopMupylOTCA KadyecTBa yNpaBieHIIa: YMEHHUE HAaWTU CBOIO «Opelb» B paboTe ceMuHapa,
CBOM pecypc IUIsl € 3aloJIHeHHUs, IPUBIIeYh BHUMAaHUE K cebe NenoBoil (yueOHOM) XBAaTKOH,
MIOJIETIUTHCS. CBOUM PECYPCOM C IPYTMMH, YBUAETH CBOIO POJb B BBIIIOJHEHUU COBMECTHOM
3aJa4e, y4acTBOBATh B paclpeesICHUH 3aJaHUil BHYTPH T'PYIIIbI, IUCLUUIUIMHY BbIIOJIHEHUS
cBoei noim B oOrmiel pabote, OIEHUTh KOHEYHBIN KOJUIEKTHBHBIA MPOIYKT, a eciu OyneT
HEO0OXOAMMO, TO M 3alTUTUTH ero. K TakuM opMaM OTHOCSATCS COTBOPYECTBO B pa3pabOTKe
TeMbl pedepara, Ipe3eHTALNHU, 3alIUTa UX coaepxkanus u Gopmbl. UTtorom paboTsl uepes
aKTUBHBIE (POpPMBI 00yUeHus: OyIeT 3auéT.

DJEeMEHTOM KakK aKTUBHOM, TaK W MACCUBHOU PabOThI O OCBOCHHUIO TEMbI SIBIISIETCS
camocTosiTenbHast pabora. OHa sBisSETCS HEOOXOIMMOW Ha BCEH CTaAMAX U TPU BCEX
¢bopmax mzyueHus npeamera. BaxkHO TOMHHUTB: 0€3 caMOCTOATEIBHON pabOTHl HEBO3MOXKHO
CEpPhE3HOE OCBOCHME IO00TO Kypca. Hamo OBITH TOTOBBIM K TOMY, YTO IO BpPEMEHH,
3aTpaueHHOM Ha JMCLUUIUIMHY, OHa OyJeT NpeBaJupoBaTh HaJl MHBIMU BUAAMHU PAOOTHI.
OcBoeHn0 y4eOHOro mMarepuaiia OOJbIIYI0 TOMOIIb OKAXKET JIMYHBIA TBOPUYECKHI MOAXO,
CBS3aHHBII C JONOJIHUTENBHBIM IIPOCMOTPOM MaTepuajga IO OTACIBHBIM TEMaM B
oubimorekax u cucreme «lHTepHeT». BaxkHo mpoaymars COOCTBEHHBIN CTHIIL (DUKCAITUH
BBISIBIICHHOTO MaTepuaia, yMEHHe Ha ero 0a3e MpeayiokKHUTh MPEeroiaBaTell0 COOCTBEHHBIN
BapHaHT TBOpYecKoM paboThl. B mporecce ocBoeHHs Kypca Ba)KHOM CTOPOHOM sIBisieTCS
paboTta Ha camoi JIeKIMU. B 3aBHCHMOCTH OT YpOBHS WHIMBUIYAJIbHOW IOIATOTOBKH
PEKOMEHJIyeTCsl  COKpPAIlEHHOE€ WM IOJHOE€ KOHCHEKTUPOBAaHUE JIEKUUU  IyTEM
UCITOJIb30BAaHUS PYUKHU-TETPaId WIM HOYTOyKa. «byMaskHbI» BapuaHT KOHCHIEKTa JIOJDKEH
UMeTh pabodee moJje, Ha KOTOPOM BBIHOCSTCSI OTJENIbHBIE BOIIPOCHI, KOTOPhIE BOSHUKAIOT B
XO0JI€ POCIIYIIUBAHNSA JIEKLIUU UM pabOThI C €€ KOHCIIEKTOM, pa3HOI0 pojia JONOJHEHUS 110
Kypcy. Pexomenayercst BbIpabOTaTh CBOM CTWUJIb OIOPHOIO KOHCIEKTAa U COKpALICHHS
KUBOTO TE€KCTa. B KOHEUHOM cueTe, 3TO OCBOOOJIUT MAarucTpa OT <JIMIIHEW» MHpOopMaIuH,
JACT BO3MOKHOCTh 3KOHOMUTbH CHUJIbI 1 BHUMAHUE.

[To moAroToBKe K MPAaKTUYECKUM 3aHITHSIM HAa4aTh OCBOEHUE Kypca PEKOMEH]yeTcs
C CaMOCTOATENIBHOIO H3Y4YEHMs] MaTepHajioB pabouell MporpamMmbl, aJpECOBAHHBIX
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MarucTpy, 3TO MPUAACT JTOTOTHUTEIBHYIO SICHOCTh B TIPOIEAYype OCBOeHUs Kypca. CHauana
HaJ0 O3HAKOMJICHMS C IUIAHOM Pa0OThl Ha KOHKPETHOM CEMHHApe. 3aTeéM pPEKOMEHAYETCS
W3YYCHHUE TEMBI IO IMO3UIUSAM TUTaHA.

Opnnoit u3 ¢GopM caMOCTOATENbHONM paboOThl SBIsIETCd HamucaHue pedeparos.
[IpumepHsbIii TepeueHb pedepaToB MPUBOAUTCS BbIIE. PeKOMEHIaUM TO HAMHCAHHUIO
pedepaToB: Ha OCHOBE O3HAKOMJICHHS C MPOTpaMMON Kypca, B COOTBETCTBHH C KEJIaHHEM
myOJMYHOTO BBICTYIUICHUS HA CEMHHape WM 3allUThl MaTepuana Ha KOHCYJIbTAaIMH
OCYIIECTBISIETCS BLIOOp TeMbl. JKenmaTeNbHBI TOPSAOK pabdoOThl HaA HEW: H3Y4YCHHE
y4eOHMKAa IO TeMme, B Tpejaerax KOTOPOH BBIMONHACTCS pedepar, MpOCTyIINBaHHUE
COOTBETCTBYIOIIEH JIEKLIMH, MOAOOp JHUTEpaTypbl, yKa3aHHOH B JaHHOM Mporpamme,
MPUBJICYEHHUE JOTOJHUTEIBHON JINTEPATypbl WM HCTOYHUKOB. Ilpu cocraBieHuM miaHa
pedepara BaXKHO ydecThb Takue CIOKEThl, Kak BBenmenue. OcCHOBHas 4acTh. 3aKIIFOUCHHUE
(oTambl  pa3BUTHS ~ HampaBieHUW W (QopM  CBsA3eH, pEKOMEHJAIMK [0  HUX
COBEpIIICHCTBOBaHUIO). M3yueHHe uX B COOTBETCTBUM C PEKOMEHIYEMBIMH BOIPOCAMH,
pacrioyio’keHNe BBITUCOK TI0 TUIaHY, CMBICIIOBOE COEAMHEHHE MX, (POPMUPOBAHHE TEKCTa B
COOTBETCTBHU ¢ 00beMoM B mpenenax 10 — 15 nucro popmara A4 (1,5 unteppana, mpudt
Times New Roman. Pasmep mpudra 14, mapamerpsl CTpaHHUIIBL: JIEBOE, BEpXHEE, HIKHEE
nmoyst — 25 MM, JeBoe mose — 10 MM, oTcTymbl B Havase ab3ama 1,25 cM; TaOmuIel Wiu
PUCYHKH — BHYTPH TEKCTa, CIIUCOK HCIIOJIb30BAHHOM JIUTEPATYPHI — MOCIIE TEKCTA).

CocraBneHue TpE3CHTAMM TI0 OTIEIBHBIM TeMaM KypcaM (Ha BBIOOD)
Pekomenmanmu mo paspaboTke mnpeseHTanuii mo kypcy CoctaBieHue (pa3paboTka)
Mpe3eHTAINN 0 KypCy paccMaTpUBAETCs KaK OJHa U3 (JOPM TBOPUECKON CaMOCTOSTENBHOM
pabotbl. OHa MOXXET 3aMEHHUTh pa3pabOTKy M HamucaHue pedepata. Tema mpeseHTaUUU
BBIOMPAETCSI CaMOCTOSITETIbHO, HMCXONS W3 TEMAaTUKH Kypca, IUlaHa JIEKUWH, JWYHBIX
npucTpactuii aBTopa. O0s3aTeIbHO OHA JTOJDKHA OBITH yTBEpXKACHA mpenofaBatenemM. C HUM
TpedyeTcs OOCYyAWTh CIICHapWi, MOJ0OpP WCTOYHMKOB W HCCIeAoBaHW. B mpeseHTammm
HEOOXOJUMO BBIJEPKATh TpU OJIOKA: BBOJHBIM (TUTYJBHBIA Claiil ¢ yKa3aHUEM TEMBI,
Kypca), OCHOBHOM (KaXbIil claiii JEMOHCTPHUPYET OJMH IENbHBIN CIOKET, HE Meperpy eH
TEKCTOM, AaKIEHT Ha CMBICIIOBYI0 CXEMATHU3alHi0, NPOCThIE HEOObEMHBIE TaOIHIIbI,
XYJIO’)KECTBEHHBIC HJUTFOCTPAIIUU, MSTKUH CBETIBIA (POH), 3aKIIOYUTEIBHBIN (YKa3aHHEM
MOJIHBIX  BBIXOAHBIX OWOMMOrpadUuecknx [aHHBIX [0 CjailaM OCHOBHOW 4YacTH,
ucnionauTenet). Ilpesenrtanus meMoHCTpUpyeTcs (C TOCHEAYIOIIeH 3amuToi) Ju00 Ha
ceMHHape, TM00 Ha KOHCYJIbTAIIHUH.

[TonroroBka k TecTam. Bpems pemieHus Tecta MOKET OBITh YKa3aHO 3apaHee WU
MIPEJIOKEHBI 0€3 CMEIUAILHOTO U3BEIIEHUS. Y UUTHIBasi TOT (aKT, UTO AJIS PEIICHUS] TECTOB
JaeTCs OrPaHUYEHHOE BpEMs, PEKOMEHYETCsS MPOCMOTPETh BCE 3aJaHMsl U pelaTh UX IO
CTENEHU TOTOBHOCTU. [loydMB NpOBEpEHHBIM TECT, CaMOCTOATEIBHO IPOAHAIU3UPYUTE
UTOTH TIPOBEPKH OTBETOB. B ciyuyae HescHOCTH, oOOpaTuTech 3a KOHCYJbTallMed K
MIPEToAaBaTesio.

10. Iepeyens UHGOPMAIMOHHBIX TEXHOJIOTHH, HCTIOJIb3yEeMBIX MPH OCYIIECTBICHUU
00pa30BaTEJILHOIO Mpolecca Mo JMCHUIINHe (MOAYJII0), BKJIKYAs NepeYeHb
NPOrpaMMHOro odecrnieyeHusi 1 HHGPOPMALMOHHBIX CIIPABOYHBIX cHCTeM (NP

HEe00X0IMMOCTH)

CoBpeMeHHOE OCBOCHHE Kypca MpPaKTHUYECKH HEBO3MOXKHO 0€3 MpHUBIICYEHHUS
KOMITBIOTEPHON TEXHUKU M TEXHOJIOTUU. DTO CBS3aHO KaK C MPEUMYILECTBOM BbISBICHUS U
cobopa HyxHON MHPOpPMAIUHU, TaK U C €e 00pabOTKON W BBEJACHHEM B O0Opa30BaTEIbHBIN
nporecc. Cam mporecc coopa U 00pabOTKH SIBISIETCS JIEMEHTOM IMOATOTOBKH yUEOHBIX
3ajaHuil. Bce 3TO MoiHMMaeT Ha HOBYIO BBICOTY BBIIIOJIHEHUE YUEOHBIX 3aJaHHi, OTYETa 110
HUM Ha y4eOHBIX 3aHATUSAX B (hopMe JIeKUUH, CEMUHAPOB, IPAKTUYECKUX (J1aOOpaTOPHBIX)
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3aHATHSIX, KOHCYJIbTAIUSAX. [IpUTOM MpOoIiecC KOHCYJIbTAIMH, CIA4Yd BBIOJTHEHHOW PabOThI,
moJlydeHrue Ha 0a3e ee MPOBEPKH HOBBIX PEKOMEHIAIMK Onaromapsi AJIEKTPOHHOW TouTe,
BBINMOJIHEHHE WHIMBUAYAIbHBIX W TPYNINOBBIX 3aJaHHi TPUH TOMOIIM KOMIIBIOTEPA
MOBBIIIAIOT  AKTYaJIbHOCTh ~ KOMITBIOTEPHBIX  TexHomoruid. I[loatomy B cocraBe
MH(POPMAIMOHHBIX TEXHOJOTHH, MCIIOJIB3YEMBIX IPH OCYIIECTBICHUU O0pa30BaTEIHLHOTO
nporiecca 1Mo AUCIUILTHHE UCTIONIB3YIOTCS:

l.npuMeHEeHHEe CpPEeICTB MyJIbTUMEIUa B 00Opa3oBaTEIbHOM Ipoliecce (Harmpumep,
MPE3EeHTAlUU, BUJIEO);

2.IpUBJICUYCHUE JIOCTYIHBIX YYEOHBIX MaTepHAIOB M Pa3HOOOpA3HOW TeKyIleH
MH(POPMAILIKH 110 KypCy 4epe3 ceTh MHTepHeT Jiisl TH000ro y4acTHHKA y4eOHOTo Tpoliecca;

3.BO3MOXHOCTh  KOHCYJbTHPOBAHHS  OOY4YaIOUIMXCS C  TpernojaBaTeieM B
YCTaHOBJICHHOE BPEMs M MKy MarrucTpamMu B JIF0O0€ prueMiIieMoe BpeMsi B B JIF0O0OOM TOUKe
MPOCTPAHCTBA TOCPEACTBOM ceTH MHTepHET;

4.TEKCTOBBIC PEIAKTOPBI; rpa)UuecKue PEIaKTOPhI, JICKTPOHHbIC TaOnuIbl, Beo-
Opay3eps! u T.11. (Hanpumep, Microsoft Windows, Microsoft Office).

11. MaTepuajbHO-TeXHUYecKas 0a3a, He00OXoAUMAS ISl OCYIIEeCTBJIECHHUS
00pa3oBaTeIbLHOIO NMpolecca Mo AMCHUILINHE (MOIYJIIO).

CrnenmanbHas ayautopust - kommbioTepHblid kimace (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), ocHameHHbIe
MYJIbTUMEAUMHBIM JIEMOHCTPAIIIOHHBIM 000pYAOBaHUEM, UHTEPAKTUBHAS JIOCKA, MOJKIIFOUECHUE

Internet, HOyTOyK, IPOEKTOP.
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10.

11.

Coneprxanue

CTp.
Lenu u 3aga4n OCBOCHUSI TUCHUTLITUHBI 4
[lepeueHs TIaHUPYEMBIX PE3yIBTATOB OOYUEHHUS 10 TUCIUTUINHE
(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTAMH OCBOCHMSI
00pa3zoBaTeIbHON IPOTrPAMMBI 4
Mecto qucuuniaussl (Moayiist) B ctpykrype OITOIT 5
ConeprxaHue TUCUUTLTMHBI (MOYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM
(pazznenaM) ¢ yKa3aHHEM OTBEJCHHOTO Ha HUX KOJUYECTBa
aKaJeMHYeCKHUX YaCOB U BUIOB YUCOHBIX 3aHATHIMA 5
[lepedyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS [UII CAMOCTOSTETbHON
paboThl 0OYYAOIIUXCS IO AUCIUTUIHHE (MOJIYIIIO) 11
@DOH/| OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
oOydaromuxcs 1Mo JUCHUTUTHHE (MOJIYIIIO) 11
[lepeueHb OCHOBHOM U JOTIOJIHUTENBHON yU4eOHOMN JIUTEPaTyphl,
HEO0OXOIUMOMN ISl OCBOCHUS TUCIIUIIMHBI (MOYJIS) 14
[lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"UnTepHet", HEOOXOIUMBIX JJIsl OCBOCHUSI TUCIUILTAHBI (MOTYJIS) 15
MeTtoauueckue yka3zaHus sl 00y4arouxcsi 0 OCBOCHUIO TUCIUILINHBI
(Mozyms) 15
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX TPU
OCYIIECTBICHUH 00pa30BaTEILHOTO MPOIiecca MO JUCIUTUIMHE (MOIYIIIO),
BKJIIOUasi IEpPEeYeHb MPOTrpaMMHOT0 obecriedeHus U HH(POPMALIMOHHBIX
CIIPABOYHBIX CHCTEM (ITPU HEOOXOIMMOCTH) 16
Onucanne MaTepuabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMON IS
OCYIIECTBIEHUS 00pa30BaTEIHHOIO Mpoliecca MO AUCIUILTHHE (MOIYIIIO) 16



1. esn 1 32124 0CBOCHHS JUCHMILTHHBI

Pabouass mporpamma mucruruinHbl «COBpEeMEHHBIE MPOOJIEMBl HEOPTaHUYECKOW XHUMUM
COCTaBJICHa B COOTBETCTBUU C TPEOOBAHHIMH K Pe3yJbTaTaM, YCIOBHUSIM U CTPYKTYype TMOATOTOBKHU
MarucTpoB  1no  HampaBieHuro  04.04.01 Xumua  Denepa’sbHOr0  TOCYJIapCTBEHHOIO
00pa30BaTEeNHHOTO CTAHAAPTA BBICIIETO OOPA30BAHHUS.

eJap JMCHUIUVIMHBI: U3yYEHUE JOCTHKEHUN U 3a7]a4 HEOPraHUYECKOW XUMHH.
3agauyu AMCHMILIMHBI:

- 3HAKOMCTBO C HOBBIMU aKTyaJbHBIMU MPOOJIEMaMU HEOPTAHUYECKON XUMHUH,
- pacCMOTpEHHE HOBBIX HAMPABICHUI METOI0B (PU3UKO-XMMHUECKOTO aHAIIN3a;

- OCBOCHHE COBPEMEHHBIX MTOAXO0I0B K PEIICHUIO AKTyalbHbIX 3a/1a4 COBPEMEHHOMN
HEOPraHUYECKOW XUMUU

2. IlepeyeHb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsI 110 AUCHMILIMHE (MOLYJIIO),
COOTHECEHHBIX € IJIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI NPOrpaMMbl

I'pynna xoMnereHuuii Kareropust koMmnereHuui Kon
YHuBepcaabHbIe CucTeMHOE M KPUTUUYECKOE YK-1
MBIILIJICHUE

B PE3YJIbTATC OCBOCHHUA NUCIUIIIIMHBI O6yanOHlHﬁCH JOJDDKCH:

HaumenoBanue naaukaTopa
KOMIIETEHIIUH

YK-1.1
AHanuzupyeT npodIeMHYIO
CHUTYAIIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIIAIOIINE U
CBSI3M MEXKIY HUMU
YK-1.2
Omnpenensietr mpoOeIbl B
uHdopMaIuu, He0OX0IUMOM
JUISL peUIeHust IpOOIeMHOM
CUTYalluH, U IPOEKTUPYET
MIPOIIECCHI 110 UX YCTPAHEHUIO
YK-1.3
Kputnuecku orieHuBaeT
HA/IGKHOCTh HCTOYHUKOB
uH(dopMaIuu, paboTaeT ¢
IIPOTUBOPEYUBOMN
uHbopMaIueil U3 pa3HbIX
ucrtounukoB YK-1.4
PazpabateiBaet u
COJIepKaTEeIbHO
apryMEHTHPYET CTPATETUI0
pelieHus npooiIeMHOR
CUTYyalllu Ha OCHOBE
CUCTEMHOT'0 U
MEXTUCIUTUTHHAPHOTO
MOJIXOJIOB

3HATD:
-OCHOBHBIE HAIIPABJICHUS B COBPEMEHHOMN
XMMHUYECKON HayKe U TEXHOJIOTHH;

-OCHOBHBIE HaIpaBJICHUS KOHCTPYHPOBaHUS
XMMHMYECKHX IIPOLIECCOB B YCIOBHUAX YCTOMYMBOTO
pa3BUTHS;

- CHOCOOBI BBEICHUS AJIEMEHTOB «3€IEHOW XUMUM» B
XUMHYECKYIO TEXHOJIOTHIO;

yMeThb:

-JI0Ka3aTeIbHO O0CYXIaTh TEOPETUYECKUE W
NpaKkTUYecKHue Mpo0IeMbl COBPEMEHHON XUMHUH;
-IIPUMEHSTh TIOJTYYCHHbIC 3HAHUS W HABBIKH MPH
BBITTOJIHEHUH KYPCOBBIX WM JAMIUIOMHBIX paboT U B
Oynyieit mpodecCHoHATBHON ACSITETLHOCTH.
BJIA/I€Th:

-6a3oBoit TEPMHUHOJIOTHEH, OTHOCSIIEHCS K
TEOPETUIECKOMY OTTMCAHHIO OCHOBHBIX
MEPCIIEKTUBHBIX HANPABICHUI Pa3BUTHUSI XUMUHU
-METOJIOJIOTHEH COBPEMEHHBIX HaYYHBIX
UCCIICIOBAaHUM, KPUTUYECKOM OLIEHKOM IIOJIy4EHHBIX
PE3yJIbTaToB, TBOPYECKAM aHaJIM30M
BO3HUKAIONINX HOBBIX MPOOJIEM B 00JIACTH XUMUH.




3. Mecro nucunminnsl (moayJsi) B ctpykrype OIIOII Kype «AKTyasibHBbIE 3a1a4H
COBPEMEHHOI HEOPraHN4eCcKOo U (PU3UYeCKOil XUMHUID> SIBJISIETCH COCTABHON 4acThI0
Npo(hecCHOHAILHOI0 HHKJ/IA JHCHUIUINH MATHCTEPCKUX NPOrpaMM

HuctunnuHa «CoBpeMeHHbIe Mpobiembl Heopranuueckoi xumun» (b1.B.06) otHocuTcs K
TUCIUTUIMHAM BapuaTuBHOM yactu Onoka bl «/lucummmuaer (momymu)» OIIOII BO mo
HanpasyieHuto noarotoBku 04.04.01 «Xumus».

JlanHblil Kypc 3akjaablBaeT 3HAHMS JUISI HAyYHO-MCCJIEIOBATEIbCKOW MPAaKTUKH U
BBINIOJTHEHMSI  MAarucTEpCKUX  Jauccepranui. JIMCHMIUIMHA  HENOCPEICTBEHHO CBsi3aHA C
HEOpPraHMYECKOM XuMuen, Gu3ndecko XUMHEeH U aHAIUTUYECKOW XUMHEH.

4.ConepxkaHue JUCUMILUIMHBI (MOAYJisl), CTPYKTYPHUPOBaHHOEe MO TeMaMm (pasaejam) ¢
YKa3aHHEM OTBeJIeHHOI0 HA HUX KOJHYeCTBA aKaJeMHUYeCKHX YacOB M BHI0B Y4eOHBIX
3aHATHI

4.1 CTpyKTYypa TUCHUNIHHBI
OO61mas TpyA0eMKOCTh JUCHHUIUTHHEI IO JaHHOHU (opMe 00yUeHUs COCTABISAET 3 3a4eTHBIX
equaUI] (108 akageMHUYeCKuX 9acoB)

TpynoeMKoCTh, 4acoB
dopma paboTsl 00ydaromuxcs/Buapsl yueOHbIX 3aHATHI CemecTtp Beero
1 2
16 16
KonTtakTHas ayauropHas paboTa 00yJarnuXcs ¢ MPenoaaBaTesieM:
Vexyuu (J1)
[ Ipaxmuueckue 3anamus (113) 16 16
Vlabopamopnwvie pabomot (JIP)
CamocrositenbHast padota ( CPC) 92 92
Kypcosoii npoekT (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 (popMaM OOyYCHHS HPOBOIWTCS B paMKax 3aHATHI
CCMHHApPCKOro Turiia, B y’-Ie6HOM IIJ1IaHE€ 4YacChbl HEC BBIJACJIICHBI. LIaCI)I, BBIACJICHHBIC HA MPOMEKYTOYHYIO aTTECTAllUIO B
rpade «KOHTPOJIb» YYEOHOro TIIIaHA, BKJIIOYAIOT B ceOs: KOHTAKTHYIO ayIuTOpHyIO pabory (e€ o0bem
ycraHaBiHMBaeTcsi npukasom «O HOpMaTuBax pacuera 00beMa roJJOBoi Harpy3KkH npogeccopcKo-npenoaaBaTeabCKoro
cocraga 1o nporpamma BO») U caMOCTOSITEIbHYIO paboTy.



4.2 Conepxxanue pas3/iesioB AUCHUIITHHbBI

Ne
pasznena

HaunmenoBanue

paszmena

Coneprxanue pasjena

®dopma
TEKYyIIEro
KOHTPOJISI

Bsenenune. OcHOBHEIE
3a7a4¥ HEOPraHUYECKOU
XUMUU.

Beenenne. OcHoBHas  mpoOiema
XUMUU U CIIOCOOBI €€ PeICHHUS.
KoHuenryanbHble CICTEMBbI XUMUHU.
CraHoBieHue u pa3BuUTHE
CTpYKTypHOU XuMHH. CBSI3b CBOMCTB
BELIECTB c WX  XHUMHYECKUM
CTPOCHHEM, CTPYKTYpoOit u
PEaKIMOHHON CITOCOOHOCTHIO.
3HaueHHE CTPYKTYPHOM XUMHH IS

IMOJIYUCHH BEIICCTB U MaTCPUAJIOB.

YO, TK, P

CoBpemeHHbIE
TEOPETUUECKUE BOIIPOCHI
HEOPraHMYeCKOM XUMHUU

CoBpeMeHHbIE TEOPETUYECKUE BOPOCHI
HEOpPraHW4YeCKOu XumMun. PaKTopsl,
ONpEIENAOIUE CTPYKTYPY
HEOPraHUYECKNUX COCIUHEHUH.
HecrexnomeTpus v peakiMOHHAS
CIOCOOHOCTb. Pa3zpaboTka CTPYKTYpHBIX
MOJIEJIE HEOPTaHNYECKUX COCAUHEHUN.
HoBple MOAX0/IbI K ONUCAHUIO
KPUCTAJUIMYECKUX CTPYKTYP.
[TpoOaemMbl KOOPMHALMOHHONW XUMUH.
O6mwme Bonpock! xumun
MeTaioxenaroB. COBpeMEHHBIE
pO0JIEMbl KHHETUKU U MAKPOKUHETUKU
XUMHUYECKUX TpoleccoB. [Ipumenenune
KOMITBIOTEPHBIX TEXHOJIOTUN H
MOJIETTMPOBAaHUSI BHEOPTAHUYECKOM
XUMHH.

YO, TK, P

Xumust pyHKIIMOHATBHBIX
HEOpPraHMYECKUX BEIIECTB
U MaTepHasoB

Baxwueiimme npodaemMbl HAyKu O
Matepuanax. Knaccuduxarms
(YHKIMOHATIBHBIX MAaTEpHAJIOB 110
COCTaBY, CTPYKTyp€E, CBOMCTBAM U
obnacTsim npuMeHeHust. CUHTe3 U
HCCJIETOBaHHE BEIIECTB C HEOOBIYHBIMU
CBOMCTBAMM U NEPCIIEKTUBHBIX
(GyHKIIMOHATIBHBIX MaTepUAJIOB Ha MX
OCHOBE.

YO, TK, P

Xumus HaHOMaTCpUuaJioB

3aBUCUMOCTh XUMUYECKUX U
(hU3UYECKUX CBOMCTB OT Pa3MEpOB.
TepmoauHaMuueckue ¥ KUHETUYECKUE
0COOCHHOCTH HaHOPa3MEPHBIX YaCTULI.
[IpuMeHeHne HaHOMATEPHAJIOB B HAyKe

u TEXHHUKE. ['ubpuaabIe

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:
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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.

OueHka «HeyoosnemeopumenbHoy CTABUTCS, €CIIM 00yUalOLUIiCs HE OTBEYAEeT
Ha MTOCTAaBJICHHBIE BOIIPOCHI.
TeKyumui KOHTPOJIb
Texylmuil KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIIIETCS HENPEPHIBHO, Ha NPOTSHKEHUU BCErO

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, TK,

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. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHONH YU4eOHOI JTUTepaTyphl, HE00XO0AUMOii
AJIS1 OCBOCHMSA THCHUIIIHHBI

7.1 OcHOBHas qUTEpaTypa:

1. Heoprannueckas xumus: [yue6. nist By30B 1o cneranbHoct 011000 "Xumusa"]. T.1-
3: [M.E.Tamwm, FO.J]. TpetbskoB]; mox pen. FO.J[. TperbsakoBa. - M. : Academia, 2004 - 233,[1]
C. ; 24 cm. - (Briciee npodeccrnonansHoe oOpazoBanue. EcTecTBeHHbIC HAyKHn). - bubmmorp.:
c.232

- ISBN 5-7695- 1446-9:274-89.

2. Capraes, I1.M. Heopranuueckast xumusi: y4ue0. mocodue st CTyJSHTOB By30B. W31, 2-
e, uctp. u goi. - CI16.; M.; Kpacuonap : Jlaus, 2013 - 382 c. - ISBN 978-5-8114-1455-0:695-
64.

3. ITerposa T.I1. , MudTtaxosa H.III. , Paxmarymnuna U.®D., 3unkuyesa T.T.
JIoTOJIHUTENbHBIE TJIaBbl HEOPraHUYECKON XUMHUU : yueOHO-MeToanueckoe nocoodue / [lon
pen. A.M. Kysnenosna; - Kazans : Uznatenscteo KHUTY, 2015 - 209 c. : Tadn.; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428777

4. ITerposa T.I1. , MudTtaxosa H.III. , Paxmarymnuna U.®D., 3unkuyesa T.T.
JloTOJIHUTENbHBIE TJIaBbl HEOPraHUYECKON XUMHUH : yueOHO-MeToanueckoe nocoodue / [lon
pen. A.M. Kysnenona; - Kazans : Uznatenscteo KHUTY, 2015 - 209 c. : Tabn.;
[DnexTponnsIil pecypc]. - Pexxum nocrymna: URL: http://biblioclub.ru/index.php?
page=book&id=428777; nata obpamenus 22.05.2018

5.
7.2 lonoiHUTEIBHAS JIUTEPATYpPA:
1. Korron @., Yunkuncon [x. CoBpeMeHHast Heopranudeckasi xumus, 4.1-3. M.: Mup,
1969
2. AxmeroB H.C. OOmiast u HeopraHudeckas XUMus : [yde0. Ui XUM.-TeXHOJL.
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CneunanbHOCTEN BY30B]. - 5-€ u3 ., ucnop. - M. : Beiciias mkona, 2003 — 743 c. : un. ; 22 cm.
- bubwmmorp.: c. 727

- ISBN 5-06-003363-5 : 265-00. (http://elib.dgu.ru/marcweb/Found.asp

3. Xbtou JIx. Heoprannueckast XuMusi: CTpOEHUE BEIIECTBA U PEAKIIMOHHAS
crmocobHocTs. M.: Xumus, 1987

4. HanoctpykrypHabie matepuansi / pen. P. Xanaunk, A. Xumn ; mep. A.A. HlycTukos. -
Mocksa

: PUL] "Texuocdepa", 2009 - 488 c. - - ISBN 978-5- 94836-221-2 ; To xe [ DACKTPOHHBIN

pecypce]. -URL: http://biblioclub.ru/index.php?page=book&id=115678

8. Ilepeuenns pecypcoB HHGOPMANHOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"
(naJsee - ceTb ""UnHTepHeT'), HEOOXOAUMBIX /IJIsl OCBOCHUS TUCIATIIUHbBI

1. OBC wm3nmarensctBa «Jlab» [y4yeOHbIe, Hay4yHbIE W3JaHHUSA, TEPBOUCTOYHUKH,
XYy/JI0KECTBEHHbIC MPOU3BEICHUS PA3JIMUHbIX H3AATEIbCTB; KypHanubl|: caiit. — URL:
http://e.lanbook.com.

2. Hayunas »snextpoHHas Oubnuoreka. Monorpaduu, Wu3IaHHBIE B  HM3JATEIbCTBE
Poccuiickoii Axanemun EcTecTBO3HaHUS [MOJHOTEKCTOBBIM pecypc CBOOOAHOrO AOCTymal:
caiit. — URL: https://www.monographies.ru/.

3. Hayunas snekrponHas Oubnuoreka crareil m myOmukanuii «eLibrary.ru»: poccuiickuit
MH(GOPMALIMOHHO-aHAIMTUYECKUM MOpTaa B O00JAaCTH HAyKHU, TEXHOJOTMH, MEIUIUHBI,
obpazosanus [5600 xxypHanoB, B oTkpbiToM foctyme — 4800]: caiir. — URL: http://elibrary.ru.
4. KubGepJlenunka : Hay4Has OJJICKTPOHHas OWOJMOTEKa [HAy4YHBIE IKypHalIbl B
MOJTHOTEKCTOBOM (hopmaTe cBoOoaHOrO0 noctyna] : caifit. — URL: http://cyberleninka.ru.

5. EnuHoe OkHO JocTyma K 0oOpa3oBaTelbHBIM pecypcam: ¢enepanbHas HHGOPMAMOHHAS
cucreMa CBOOOJHOTO JOCTyNa K HHTErPAIbHOMY KaTajory oOpa30BaTeNbHBIX HHTEPHET-
PECYPCOB M K JJIEKTPOHHONH OMOIMOTEKE Y4yeOHO-METOAMYECKHX MAaTepuajoB MJsi BCEX
ypoBHEH oOpa3oBaHMs: JIOIIKOJIBHOE, oOIee, cpemaHee MpodeccrnoHalbHOE, BBICIIEE,
nonojHUTENBHOE: cailT. — URL: http://window.edu.ru.

6. Web of Sciense (WoS, ISI): mexnyHaponHas aHaiuTHueckas 0a3a JaHHBIX HAy4HOTO
UTAPOBAHUSl  [KypHAJIbHBICE CTaThbW, Marepuanbl KoH(pepeHuuii| (uHTEpdEiic —
PYCCKOSI3BIYHBIH, TyOIMKaluu — Ha aHril. s13.): caift. — URL: http://webofknowledge.com.

7. Bcepoccuiickuii MHCTUTYT HAy4HOM U TeXHUYecKol nHpopmanuu Poccuiickoit akageMun
nayk (BUHUTU PAH). — URL: http://www.viniti.ru/

8. MHCTUTYT NEpCHEKTHBHBIX HAy4YHBIX HCCIENOBaHUN POCCHIICKOM akageMuu HayK. —
URL: http://chernoi.ru/

8.1 CocTaB nporpaMmMHOro odecrne4yeHust
[Tpuknagasie mporpammubie cpencta: Microsoft Office 2010 Pro, FireFox.

Crenmanu3poBaHHblE XHUMHUYECKHE MporpamMmbl u ap. Jlis MpoBEpKH TEKCTOB Ha
OPUT'MHAJIBHOCTD IIPOrpaMMa AHTHUILIAIHAT

9. MeToauyeckne yKazaHus sl 00y4aOUIUXCSl M0 OCBOEHHUIO JUCIUIJIMHBI (110 BUIAM
Y4eOHBIX 3aHATHI)

CamocrosiTesbHas padora. CamocTosiTenbHas padoTa SBJISICTCS] OJTHAM U3 BUJIOB yUeOHOM
JeSTeIbHOCTH 0OYYaIOLIUXCsl, CIIOCOOCTBYET Pa3BUTHIO CaMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH, TBOPUYECKOT'O MOAX0/1a K PEIIEHUI0 Mpo0IeM yueOHOro U npodeccuoHaIbHOTO
ypoBHA. BHeayauTopHast camocTosiTeNIbHas paboTa BBIMOJIHACTCS 10 33/1aHUI0 MPEMNoAaBaTelis, HO
0e3 ero HemocpeAcTBeHHOro yudactus. [lpu mpeabsBieHMH BHUIOB 3aJaHU Ha BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYIO paboTy pPEKOMEHIYeTCs HCIOJIb30BaTh TU(PPEpEeHIIMPOBAHHBIA MOIXO0A K
YPOBHIO  MOJATOTOBJICHHOCTH  oOywaromierocs. Ilepen  BbIMOJIHEHHEM  BHEAyIUTOPHOM
CaMOCTOSITENILHOM paboThl IpernojaBaTeslb MPOBOAUT KOHCYJBTALMUIO C OIpPENIeICHUEeM Leln
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3aJlaHusl, €r0 COJAEP)KaHUs, CPOKOB BBIMOJIHEHHSI, OPUEHTUPOBOUYHOTO 0OBbeMa paboThl, OCHOBHBIX
TpeOoBaHUil K pe3yjbTaTaM paboThbl, KpUTEPUEB OLEHKU, POPM KOHTPOJIS U MEPEYHS JTUTEPaTypPHI.
ConepkaHue caMOCTOSITENILHON pabOTHI: YTEHHWE OCHOBHOM M PEKOMEHAYEeMOH TOMOIHUTEIbHON
JUTEpaTyphl, pEIICHUE CUTYalMOHHBIX 3a/]ay, YTO CHOCOOCTBYET Pa3BUTHUIO IO3HABATEIbHOM
AKTUBHOCTH, TBOPUYECKOTO MBILIUIEHUS CTYJEHTOB, IPUBUBAET HABBIKM CAMOCTOATEIBHOIO MOMCKA
uHpopMaluy, a Takke (OPMUPYET CIIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIIEHCTBOBAHUIO,
caMopealM3allud M TBopueckoi amanrtammu. CamocTosTenpHas paboTa C OCHOBHOW |
JOTIOTHUTENBHON JIUTEpaTypol POpMHUPYET CITOCOOHOCTHh aHATU3UPOBATH COLUATBHBIE MTPOOIEMBI,
YMEHHUE HCMOJIb30BaTh HAa IMPAKTUKE B PA3JIUYHBIX BHJAX MNPO(ecCHOHAIBHOW M COLUATBbHOU
NeSITeIbHOCTH.

IIpakTHYecKkue 3aHATHS M1O3BOJISIOT Pa3BUBATh y CTYJEHTOB TBOPUYECKOE TEOPETUUYECKOE
MBIIIJICHUEC, YMCHHUC CAMOCTOATCIIBHO H3YyYaThb JIUTCPATypy, aHAIM3UPOBATH IPAKTUKY, WU OHHU
HUMCIOT HCKIIOYHUTCIBHO BaXHOC 3HAUCHUC B Pa3BUTUM CaMOCTOATCIBHOI'O MBIINIJICHUA. B
Ipolecce BBINOJHEHHUsT MPAKTHYECKUX padoT Uil CUCTEMAaTH3alMM OCHOBHBIX IIOJO0XEHUH
PEKOMEHIyeTCsl cocTaBlieHne KoHcnekToB. HeoOxomumo oOpatuTh BHUMaHHE OOyyaroluxcs Ha
BBINOJIHEHHE [TPEYCMOTPEHHBIX POrpaMMOi 3aJaHUi B COOTBETCTBUU C TEMaTHUYECKUM ILIAHOM,
BBIJICICHHE Hau0o0JIee CJIOKHBIX W TPOOJIEMHBIX BOMPOCOB MO H3y4aeMOW TeMe, TOJyYCHHE
pa3bsICHEHUM M pEeKOMEeHJallMid IO JaHHBIM BONpOcaM OT IpernojaBaTeniell, MpoBeAeHUe
CAMOKOHTPOJISI IyT€M OTBETOB HAa BONPOCHl TEKYLIEro KOHTPOJS 3HAaHUM, pelleHus
NIPEJCTAaBICHHBIX B y4eOHO-METOAMUYECKUX MaTepuanax Kadeapsl 3ajady, TECTOB MO OTIEIbHBIM
BOIPOCAM M3y4aeMOil TEMBI.

3ader. 3aBepIIalOIIMM JTallOM HW3Y4YE€HHUs JUCLUUIUIMHBL SBISIETCA IIPOMEKYTOYHAS
aTTecTanus B BUJE YCTHOro 3auera. [Ipy 3TOM CTYJIeHT I0JKEH NoKa3aTh BCE T€ 3HAHUS, YMEHUS U
HaBBbIKM, KOTOpBIE OH MpHOOpeN B Mpolecce TeKylled paboThl MO M3YUYECHUIO JUCLUILIUHBI.
JlucuunianHa CYMTaeTcsi OCBOCHHOM CTYAEHTOM, €CIIM OH B MOJHOM oObeme chopMUpoBal
YCTQHOBJICHHbIE KOMIIETEHIIMM M CHOCOOEH BBIMOJHATh YKa3aHHblE B JAHHOM Hporpamme
OCHOBHBIE BU/IbI NTPO(ECCHOHATBLHON NieaTenbHOCTH. OCBOCHHUE TUCIUIUIMHBI JOJKHO MO3BOJIUTH
CTYJEHTY OCYLIECTBJIATh KaK aHAJIUTUYECKYIO, TAK U HAYyYHO-HCCIIEN0BATENIBLCKYIO AEATEIbHOCTD,
YTO Ipeanosaraer riyookoe 3HaHHE TEOPUH U MPAKTUKU JaHHOIO Kypca.

10. [lepeuens HH(POPMAIMOHHBIX TEXHOJIOTHIi, HCMOJIb3YeMbIX IPH OCYIIECTBJIEHUH
o0pa3oBaTe/IbHOIO NpoLecca Mo AUCHUILVINHE (MOAYJII0), BKJIIOYasi lepeYeHb NPOrpaMMHOI0
o0ecnieyeHusi 1 UHGOPMAINMOHHBIX CIIPABOYHBIX CHCTEM (MIPH HEOOXOAMMOCTH)
[Tpu u3yueHnn CTyJeHTaMH TUCIMILTHHBI « COBpeMEHHBIE TPOOJIEMbl HEOPTaHHUECKOW XHUMUN
UCIIONB3YIOTCS CIIETYIOIINE TEXHOIOTHHU:

- TEXHOJOTHH MpoOIeMHOr0 oOydeHus: (MpoOJIeMHBIC JICKIIHMH, TPOBOJAMMEIE B (opme
JManora, penieHue yaeOHo-mpodeccnoHanbHbIX 3a7a4 Ha JIEKIHIX);

- UHTEPAKTUBHbIE TEXHOJOTUH (TIPOBEACHUE JIEKIIMI JUAIOT0OB, KOJJIEKTUBHOE 00CYXACHNE
Pa3IMYHBIX MOJIXO0J0B K PEIICHUIO TON WM HHOU yueOHO-TIPpOo(hecCHOHaTBHON 3a/1auH);

- MH(QOPMAIIMOHHO-KOMMYHHUKAaTUBHBIE 00pa30BaTEJIbHBIE TEXHOJOTHUU (MOJENIMpPOBaHHE
M3yYaeMbIX SIBICHHUH, Mpe3eHTalusl y4eOHBIX MaTepHalioB (C MAaKeTOM MPHUKJIAJHBIX MPOrpaMm
Microsoft Office Point)) u 371eMEeHTBI TEXHOJIOTHI MPOSKTHOTO OOYICHUSI.

11. MaTepunanbHo-TexHHUYecKas 6a3a, HeoOXoAUMasi VIl OCYLIeCTBJICHUSI
00pa30BaTeIbHOIO NMpolecca Mo JUCHUIINHE
Y4yeOHast MUCHHMIUIMHA OOecredeHa y4eOHO-METOIUYCCKOW OKYMEHTAIueH (KOMITOHEHT
y4eOHO- METOJUYECKOro KOoMIUIeKca mo aucuuriuHe). OfecniedeH nocTtyn K QoHAaM y4ueOHBIX
nmocoouii, OMdIMOTeYHBIM (HOHIAM C TICPUOTNICCKUMU M3TAHUSIMH 110 COOTBETCTBYIONIUM TEMaM.
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VYyeOHble 3aHATUS 1O MpPEIMETy TMPOBOAATCS B CHEIHMATM3UPOBAHHOW ayJUTOPUU
(uatepaxktuBHas gockat+lIK+Buneonpoextop). B mnpomecce urteHusl JNeKUUH, HCHOIb3YIOTCS
HarJsiIHble TOCOOUS, KOMIUIEKT CJIAaii/10B, BUJICO-JIEKIINH.

Nmeertcs u ucnonszyercs YMK no aucuumnnmne «CoBpeMeHHbIE IPOOIEMBbI
HEOPraHMYECKOW XMMHUM» Ha 3JIEKTPOHHOM U OyMa)KHOM HOCHUTEJIE.
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yaunos K.A-B. PabGouas mnporpamma y4eOHONH aucuumiuHbsl «CoOBpeMeHHbIE
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1. He.]'ll/l H 321244 OCBOCHUSA TUCHHUIIJIMHBI



Leab ocBoeHUs IMCUMIINHBI:
- (popmupoBaHue y CTYZEHTOB MPO(HEeCCHOHATBHBIX KOMIETEHUUH B 00J1aCTH TEOPETUIECKIX
Y MPAKTUYECKUX OCHOB IKCIEPUMEHTAJIBHBIX METOJI0B UCCIIEIOBAHUS, UCTIOJIb3YEMBIX B
XUMHUUYECKHX JIa00paTOpHUsIX.

3agaum 0CBOEHUSI TUCHHUILIMHBI:

- U3yYEHHE BOMPOCOB HAYYHOU NEATEILHOCTH B 00JIACTH CO3J]aHUS U COBEPIICHCTBO BaHUS
TEXHOJIOTMM HEOPTaHMYECKUX BELIECTB U MAaTEPUAIIOB;

- popMupoBaHUE YMEHHUS TTOMCKA, aHAJIN3a U 0000IIEHN HAyYHO- TEXHUYECKOW MH(pOpMAaInH,
opopMIIeHHS PE3yNbTATOB BBIMIOJHEHHOW pabOThl C BBIOOPOM IyTEHl COBEPIIEHCTBOBAHUS
CYIIECTBYIOIIMX W CO3MaHUS HOBBIX BBICOKOTEXHOJIOTMYHBIX M aJAlTUBHBIX MPOU3BOJICTB IO
TEXHOJIOTMM HEOPTaHUYECKUX BEUIECTB U MAaTEPUAJIOB;

- (dopmupoBaHHE HAaBBIKOB CaMOCTOSTEIbHOM  pa3palOTKA  HOBBIX  IPOTPECCHUBHBIX
TEXHOJIOTMUECKUX PEILICHUN, CBS3aHHBIX C CO3/IaHMEM U COBEPIIEHCTBOBAHMEM TEXHOJIOTUM
HEOPTraHWYECKHUX BEIECTB M MATEPHAJIOB.

2. IlepeyeHb mUIaHUpPYeMBIX Ppe3yJbTATOB OO0y4YeHUS] MO AUCHMILIMHE (MOAYJI0),
COOTHECEHHBIX C IUIAHMPYEMBIMH pe3yJbTaTaMH OCBOCHHSI 00pa30BaTeJILHOM
NPOrpamMMmbl

[Ipouecc wu3ydyeHHs AUCUMIUIMHBI HampaBlieH Ha (OPMHUPOBAHHE HIIEMEHTOB CIIEIYIOIINUX
komneTeHuui B coorsercTBur ¢ ®I'OC no naHHOMY HanpaBIeHUIO OATOTOBKHU:

I'pynna komnereHumit Kareropusi koMmmneTeHIuii Koa 1 HaumeHoBaHue
KOMIIETCHIIUU

[K(p)-1

Cnoco0eH miiaHupoBaTh
paboTy U BbIOUpATH
a/ICKBaTHBIC METOIbI

[TpodeccuonanbHbIE [TpodeccuonanbHbIe HABBIKU PCUICHUA HAyqHO-

HCCIIEJ0BATEIIbCKUX
3ajjay B HEOpPraHWYeCKOH
XMMHU HITH CMEXHBIX C
HEOPraHWYECKOW XUMUEN

HayKax

B pe3ynbpTaTe 0CBOCHHS AUCIHUIUIMHBI 00YYAIONTUICS JOJIKEH:
HaumenoBanue nnankaTopa
KOMITETCHITNH

[IK(p)-1.1 3HaTh:
- HOpMBI TEXHUKHU 0€3011aCHOCTH U YMEHHE Pean30BaTh
UX B Ta0OPATOPHBIX U TEXHOJIOTUYECKUX YCIOBHUSX.
Ymers:
- UCTIOJIb30BaTh U pPa3BUBATh TEOPETHUECKUE
OCHOBBI TPAJMIIMOHHBIX U HOBBIX Pa3/I€JI0B XUMUU
[IPH peIIeHUU PO eCCHOHATBHBIX 3a/1a4.
Bribupaer »skcnepuMeHTtanbHble | Baaners:
u PacYeTHO-TEOPETUYECKHE | - COBPEMEHHBIMU KOMITBIOTEPHBIMH TEXHOJIOTHSIMU TTPU
METOJIbl pElIeHUs] MOCTaBICHHON | IUIAHUPOBAHUU HCCIIEIOBAHUM, MOJy4eHUU U 00paboTKe
3aJa4M, UCXOMs W3 MMEIOIIMXCS | pe3yJbTaTOB HAYYHBIX SKCIIEPHUMEHTOB, cOope,

CocrasJisieT 00LIMH TUIaH
WCCIIENOBAHUS U JETAJIbHBIE
IIJIAHBbI OTACJIIBHBIX CTaI[I/Iﬁ

[IK(p)-1.3




MaTepUaTbHBIX H BpemeHHbix pecypcos | 00pabOTKe, XpaHEHHUHU, TIPEICTABICHNUH U Tiepeayue
Hay4YHOU WH(}OpMAIUU; TEOopUel U HaBBIKAMHU
IPAKTUYCCKON pabOThl B M30paHHOW 00JIACTH XUMUHU

3. Mecro mucuunauHbl (MoayJs) B crpykrype OITOIT

VYuebnas aucuuiuinHa «COBpPEMEHHBIE SKCIIEPUMEHTAIbHBIE METOJIbl B XHUMHYECKOMH
naboparopun» (b1.B.JIB.01.01), Bxogut B biiok (JucuMIuiMHBI MO BBIOOPY) M OTHOCHTCS K
BapuatuBHoi uactu OIIOIl mo nampaBnenuto noxaroroBku 04.04.01 — «Heopranuueckas
xumusi». Jlucuurmna nsydaercs Ha 1 Kypce.

4. Coaepxxanue JUCHUMIUIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aejiam) ¢
YKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYeCTBa
4.1 CTpyKTYypa QM CHUAIINHBI
OO6mas TpyJ0eMKOCTh JUCHUIUTHHBI TI0 JaHHOW (hopMe 00ydeHHUsI COCTABISET 2 3a4CTHHIE
eauHUITBI (72 aKaJIeMHUYECKUX Jaca)

Tpyn0eMKOCTh, 4aCOB
dopma paboTsl 00ydaromuxcs/Buasl yaeOHbIX 3aHATHI CemecTtp Beero
1 2
32 32
KonTakTHas aynuTopHasi pabota o0yyaromuxcs ¢ mpenojaBaTenemM:
Vexyuu (J1)
[ Ipaxmuueckue 3ansmus (113)
Vlabopamopuvie pabomul (JIP) 32 32
CamocrositenpHas pabota ( CPC) 40 40
Kypcosoii npoekT (KII), kypcoBas pabota (KP)
Jlokman ()
Dcer (D)
Pedepat (P)
CamocTosiTebHOE U3YyUEHUE Pa3/IeIoB 40 40
By uTOroBoro KOHTpoJIsl — 3a4€eT

3ayer M 3a4eT C OLEHKOM 0 OYHOM M OYHO-3a04HON (hopmaM OOyueHHs NMPOBOAMTCS B paMKax 3aHATUI
CEMHMHApCKOro TuIia, B y‘le6HOM IJIAHC YacChl HC BBIJICIICHBI. qaCBI, BBIACJICHHBIC HA IPOMEXKYTOUYHYIO aTTCCTAllUIO B
rpage «KOHTPOIb» YUeOHOro IUIaHa, BKIIIOYAIOT B Ce0s: KOHTAKTHYIO ayIuTOpHYIO paboty (e€ oObem
ycraHaBimuBaeTcs TnpukazomM «O  HopMmaTthBaX pacueTa o0beMa TOHOBOW HArpy3Kd MpodeccopcKo-
IIPEeTo1aBaTeILCKOr0 COCTaBa Mo mporpamMa BO») i caMOCTOATENBHYIO padoTy.



4.2 Conepxxanue pa3iesioB AUCHUIITHHbBI

Ne
pasznena

HaunmenoBanue

pazznena

Conepsxanue pasnuena

dopma
TEKYyIIEro
KOHTPOJISI

MouekyispHas
abcopOIoHHast
CIIEKTPOCKOIUS
(cnexTpodoTomeTpusi)

CBsI3p XMMHUYECKOU CTPYKTYPBI
COEIMHEHUS C a0COPOLIMOHHBIM CIIEKTPOM.
O yHKIMOHAIBHBIN aHAJIU3 110
K0J1€0aTEJIbHBIM U 3JIEKTPOHHBIM CIIEKTPaM.
CBsI3p ONITUYECKON IIIOTHOCTH C
KoHIIeHTpalued. OCHOBHOM 3aKOH
cBeTonoraomeHus. OCHOBHbIE IPUYMHBI
OTKJIOHEHHSI OT 3aKOHa
(MHCTpYMEHTaJIbHbIE U (PU3HUKO-
xumuueckue). [lonsarue 00 UCTUHHOM U
KaXyIIeMcsl MOJISIpHOM Ko3(dduumenrte
noriouieHus. CrnocoObl MoTy4eHus
OKpPALLEHHBIX COEAMHEHUH.
doToMeTpuUeCKe aHATUTUYECKHE
peareHThl; TpeOoBaHus 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 IMOTJIOLIEHU. MeTpoIornueckue
XapaKTePUCTUKHU U aHAJTUTHUYECKUE
BO3MOXXHOCTH. [IpumepbI mpakTH4eckoro
[IPUMEHEHUSI METO/1a.

MounekyJsipHasi TIOMUHECHEHTHAs
cnexkTpockonus. Knaccubukamnus BumoB
JIFOMUHECLICHIIMU 110 UICTOYHUKAM
BO30Y>KICHUSI (XEMIIFOMUHECLIEHIINS,
OMOJIFOMHHECICHIIHS,
HIIEKTPOJIFOMUHECLEHIIHS,
(OTOMIOMUHECLIEHIIMSA U JIP.), MEXaHU3MY U
UIMTEIBHOCTH cBeueHus. DiryopecieHnus
u dpocdopecuennusa. Cxema S6m0HCKOTO.
3axoH Crokca-Jlommerns. [Ipasuiio
3epKajJbHON CUMMeETpuUU JleBimHa.
@daxTOophl, BAUSIONINE HA UHTEHCUBHOCTh
IOMUHECHICHIIMU. TyleHue
moMuHeceHIMH. CrieKTpaibHble U
(U3UKO-XMMUYECKHE TOMEXH.
KosimuecTBeHHbBIN aHAIN3

JITFOMUHCCICHTHBIM 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 padoTa 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 YUCOHBIM TJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPelyCMOTPEH y4€OHBIM TUTAHOM




OYHO-3A0OYHASA ®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
KonTakTHas aynuTopHasi pabota oOyyaroiuxcs ¢ mpenojaBaTeiem:
Vexyuu (J1) 17 17
[paxmuueckue 3ansmus (I13)
Vlabopamopnwvie pabomot (JIP) 34 34
CamocrositenbHast pabota ( CPC) 21 21
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (J)
Dcer (D)
Pedepar (P)
CamocTosiTenbHOE U3YyUEHUE Pa3/IeIoB 21 21
By UTOroBOoro KOHTpOJIs — 3a4eT
4.3 Pazaeibl JMCHUILIHHBI, H3y4YaeMble BO ceMecTpe
KonunyecTBo yacoB
Ne KonrakTHasi pa6oTa o0yuaommuxcs
pas- HaumenoBanue pasznenon AynuTtopHas
acna Bcero abota CP
JI I13 JIP
1 | MonekymnsipHoaOCOpOIIMOHHAs
YIIPHOABEOPI 18 4 | s 6
CIIEKTPOCKOTIHS
2 | MeToabl XpoMaToMacCCeKTPOMEPUH 18 4 8 5
Meroast BOXKX B uccnenoBanum, 18 1
3 tangeMHas BOXKX > 0 >
4 SIMP- cnexktpockonust 18 4 ] 5
Hroro: 72 17 34 21
4.4 CamocTosiTe/ibHasi padoTa CTY/IEHTOB
HaumenoBanue TeMbl Bun camocrositenbHOM
N OrenouHoe Koi-Bo Kon
JUCUHUILTUHBI WITN BHEAYIUTOPHOUN pabOTHI
CPEICTBO 4acoB | KOMIIETEHUUHU
pazzena oOyyvaroruxcsi, B T.4. KCP
MounekyisapHo- M3y4YeHUE HAy4YHOU
abcopOuroHHast JIMTEPaTypHl 11O TEME, VO, KP 6 1K (p)-1
CIIEKTPOCKOIIHS BBITIOJIHEHHE YIIPAKHEHUI
Metoapl HW3yYECHUE HAYyYHOU VO, KP 5
XPOMAaTOMACCCHEKTPO | JIUTEPATYPHI IO TEME [TK(p)-1
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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

HanmeHoBaHue 1a00paTOPHOIrO 3aHATHS

Ne Ne KommgectBo
n/m | pasmena 4acoB

CrrocoOBbI OIIpCACIICHUA KOHLICHTPAINU BCUICCTB. I/ISMCpeHI/Ie

(muddepeHImanbHbIA METO).

L. 1 BBICOKHUX, HU3KUX ONTUYCCKUX IMIOTHOCTSH 8

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 TIAHOM
4.6 KypcoBoii mpoekT (KypcoBasi pa6oTa) — He MPEAYCMOTPEH YICOHBIM TIAHOM

5. TlepeuyeHb y4eOHO-METOIUYECKOr0 OOecTmedeHHsl I CAMOCTOSITEIbHOM
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 BeJeTCs B paMKaxX PEUTHHIOBOW CHCTEMBI JTUCIMILIMHBL. Ha caMocTosITenbHYO
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 Mpe/IaraeTcsl BBINOJIHEHUEC WHAWBUIYAIbHBIX 3amaHuil. [ 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 3aJlaHHI M TECTOB B TEUCHUE CEMECTPa, B COOTBETCTBUU C PEHTHHIOBOM CHCTEMOM.
[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
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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 (11.8).

6. ®oHI OUEHOYHBIX CPeACTB /JIA INPOBeleHHUs AaTTecTaluu O00y4alouuxcad 10
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?
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KonTpoubnas padora 3
1. Ilouemy nmpu KOMHaTHOM TEMIEPATYpPE JTIOMUHECIIUPYIOT HE BCE BELLIECTBA?

2. SIBasercs nu JIFOMHUHCCICHIIN paBHOBCCHBIM HpOI_[CCCOM?

3. Uem oObsicHsIeTCs O0JIee BBICOKAs CEJIEKTUBHOCTD JTIOMUHECIICHTHBIX METO/IOB aHAIIN3a
no cpaBHeHHIO ¢ poromerpuueckumu? [louemy diryopeciieHTHbIE METOIbI aHAIH3A
qyBCTBUTEIbHEE (HOTOMETPHUECKUX ?

4. louemy mipu (IyOPECICHTHBIX OMNpPENEICHUIX MPEIbsIBISIOT MOBBIIICHHBIE
TpeOOBaHUS K YUCTOTE PEAKTUBOB U MOCYAbI?

Bonpocsr k CPC

Kak BBl ompenenure aHanuTUyeckue 3agaud  (OOHapy)KeHHe, HJEeHTHUPHUKaIuS,
orpeniesnieHue, TecTupoBaHue BemecTB)? OOBEKTH aHanu3a (TBEpIbIe, KHUIKHE,
ra3oo0OpasHble, I1a3Ma; MaKpo- U MUKPO- ; OPTaHUYECKUE U HEOpraHUYecKue, OJIM3KHue U
yIaJICHHBIE).

JlaiiTe ompeneneHHe METPOJIOTUYECKUX  XapaKTePUCTHUK METOAOB  OINpPENEeNICHUs
(4yBCTBUTENIBHOCTb, IIpelied OOHapy>KEHUs, [Mana3oH ONpPEeNeNseMbIX COJEp)KaHUH,
BOCIIPOM3BOIUMOCTb, MPaBUIIBHOCTh, U30MPATEILHOCTB).

JlaiiTe onpeseneHne MOHATHIO aHATMTHYECKas CITy»K0a.

OpraHuzanusi aHATUTUYECKOH CIIYy>)KObl M €€ (PYHKIUH: KOHTPOJIb TEXHOJOTHYECKUX
IPOILIECCOB, MOHUTOPUHT OKpYXarolllel Cpelbl, 310pOBbs HACEJIEHUs, CIIy:KOa KOHTpPOJIS
32 XpaHEHUEM MPOAYKLUH, ONEpPaTUBHBIA KOHTposb. CepTHUdUKanus NPOIYKLIHH U
XUMUYECKAN aHAIIN3.

Bonpocel kK 3auemy

1. Ilepeuncnure METPOIOTHYECKNE XapPAKTEPUCTUKN METO0B XUMHUYECKOTO
aHanIu3a.
3.  Kaxumu cnocobaMu MOKHO MPOBEPUTH MPABUILHOCTH aHANINU3a?

4. B dem ornnuue ciy4allHbIX MOTPEHTHOCTEN OT CUCTEMATUYECKUX?

5. Kakwue BeMMUMHBI XapaKTepU3yIOT BOCIIPOU3BOAMMOCTD BEIOOPOYHOM COBOKYITHOCTH
MAHHBIX XUMUYECKOro aHaian3a?

6. Ilepeuncnure KpuTepUn BHIOOPA METOA aHAIIH3A.

7.  Yro takoe aHanuTuueckuii curnan? Ilpusennre npuMepsl aHATUTUYECKUX CUTHAJIOB
B XUMHYECKUX ¥ (PU3UICCKIX METOJIaX aHAJH3a.

8. 3navamme mmdpsl W TpaBWIa OKPYIJICHHUS 4YHCEN, BBIPAKAIONIUX pE3yJIbTaT
aHaJu3a.

9. Enunuuet CU B aHanu3e: OCHOBHBIE, MPOU3BOJIHbIE, BHECUCTEMHBIE (SKBUBAJICHT,
TUTP, MOJIIPHOCTH, MOJISUTBHOCTH, HOPMaJbHOCTh, MacCOBast KOHIIEHTpAIUs U JIp.)

Jtanbl (GOPMHUPOBAHUS U OLlEHMBAHUS KOMIETEeHIUH
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Ne | Kontpoaupyembie pa3aesibl (TeMbl) HaumenoBanue
Koa xommerennuu
n/n AUCHUTLINHBI OIIEHOYHOI 0
(wIm ee yacTm)
cpeacTBa
1 MomnekynsapHo-abcopOroHHast K (p)-1 VO, KP
CHEKTPOCKOMUS
2 MeTo/1bl XpOMAaTOMACCCIIEKTPOMEPUH ITK(p)-1 YO, KP
3 Metonasr BOXX B uccienosanni,
TaHgemHass BOJKX TK(p)-1 YO, KP
4 SAMP- cnekrpockonus [TK(p)-1 YO,KP, T

7. IlepeyeHb OCHOBHOM U JONOJHHUTEILHON Y4eOHOM JJUTEPATYPbl, HEOOXOAUMOM I
OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

7.1 OcHOBHas IuTEpaTypa
1. AramuTndeckas xuMmusa. KonmmuecTBeHHbIN aHann3. OU3UKO-XUMHYECKHE METOAbI aHaJIN3a:
MPAKTHKYM y4eOHOe rmocodue /
Xapuronos 10.41., Ixabapos , JI.H., I'puropseBa B.1O. - M. : [90TAP-Menua, 2012. 120 ¢
2. CipaBOYHOE PYKOBOJICTBO 10 AaHATMTUYECKON XUMUHU U (PU3HKO-XUMHUUECKIUM METOIaM
aHanu3a Yue0. mocobue / 1.B. Tukynona, H.B. Ipobnunkas, A.U. Apremenko u ap. - M. :
Abpuc, 2012.
3. AHanuTryeckas XUMHUs : yueO. IUIsl CTy . yUpeKIeHHH Bbicil. Tpod. oOpa3oBaHust /
B.M.Bepmmmnun, 1.B.Bnacora, 1. A. Hukudoposa. — M. : U3garenbckuit IeHTp « AKageMusy,
2012. — 448 c.

7.2 JlonosiHUTEIbHAS JJUTEpaTypa
4. Kpuctuan I'. AHanuTH4ecKass XUMUs: B 2 ToMax. / Tiep. ¢ aHnL. - M.:
BMHOM.JIaGopaTopus 3nanuii, 2009. — N.1- 623
c.,T.2.-504 c.
5.OcHoBbl  aHanutuyeckoit xumuu. B 2-x kH. /Ilox pen. FO.A. 3onorosa. M.: Beicui. mik.,
2007.
6. [Ipyrno I'.®., KomuccapenkoB A.A., ®énopoB B.A. OnTrueckue MeTo bl aHaIKM3a: yu4eOHO-
MeToauyeckoe nmocoodue. - CI16.: CITIoI'TYPII, 2010. -52 c.
7. Heuunopenko A.Il. dusukoxumudeckue
(MHCTpYMEHTaIbHbIE) METO/IbI aHANIN3a. DJIEKTpoXUMHUUYeckrue MeToibl. [loTeHmomerpus u
KoHIyKTOMeTpHs: Yueb.meron. mocooue / [lox pen. B.B. Kupunnosa. — CI16.: HUY UTMO;
NXwubT, 2013.
-34c
8. Xenue I'. [Tonsiporpacdus 1 BOIbTAMIEPOMETPHSI.
TeopeTnueckrue OCHOBBI M aHATUTHYECKas TpakTHKa / mep. ¢ HeM. A.B. I'apmama u A.U.
Kamenena. - M.: BUHOM. Jlabopatopus 3Hanui, 2008. - 284 c.
9. Xapuronos F0.A. Ananutuueckas xumus (aHanutuka). B 2 ku. Ku. 2. KonnyecTBeHHbIi
aHaJIN3.
OU3NKO-XUMUYECKUE (MHCTPYMEHTAJIbHBIE) METO bl aHau3a. YueOHuk i BY3oB.
M.: Breicmas mkomna, 2007. 616¢.

7.3 llepuoauvecKkue u3xaHus
1. «OKypnan o01eit 1 HeOpraHUIECKON XUMUI
2. «XypHaI CTPYKTYpHON XUMUM
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8. Ilepeuenns pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH ""UHTepHeT",
HEe00XO0UMBIX /IJIS 0CBOEHUsI AUCHUILIMHBI (Moays)InternetSite: www.urait.ru
OBC HOpaiit: www.biblio-online.ru

1. http://scholar.google.com

2. www.chemport.ru/

3. www.students.chemport.ru/

4. www.xumuk.ru/encyklopedia

5. www.chem.msu.su/rus/teaching/inorg.html

6. www.inorg.chem.msu.ru

7. Bukuneaus. CBoboaHas sHIMKIONEAUs [DeKTpoH. pecype]/ Pexxum nocryna:
http://ru.wikipedia.org/wiki/

8. XuMmHuuecKkas SHIUKIoneus B 5 ToMmax [DnekTpoH. pecype]/ — M.: CoBeTckas
sHIMKIoneaus. — Pexxum noctyma: http://books.tr200.ru/v.php?id=152880

9. TonkoBBIH c10Baphb Mo XUMHUU [DNeKTpoH. pecypc]/ Pexum nocrtyna:
www.alhimikov.net/slovar/bukva a.html

10. Poccuiickoe oOpa3oBanue — denepanbHblil HopTai [IJAeKTpoH. pecypc]/ Pexum
nocryma: http://www.edu.ru —http://www.elementy.

11. Oumnmnaiin >HmKIoneaus 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

9.MeToauyeckne yKa3aHus 1 00y4AOIIUXCS 110 OCBOCHHIO JUCHUIIMHBI (MOIYJIS)

Yemmuwiit omeem

Onenka 3HaHMH MpeanonaraeT JudQepeHIMPOBaHHBINA MOAX0/] K 00yyaromeMycs, y4er
€ro MHIMBUYalIbHBIX CIOCOOHOCTEH, CTeNeHb YCBOEGHUS M CUCTEMAaTU3allud OCHOBHBIX MOHITHMA
U Kareropuil mo aucuuruiiHe. Kpome TOro, olleHMBaeTcs HE TOJBKO TIIyOWMHA 3HAHHMA
MOCTaBJIEHHBIX BOIIPOCOB, HO M yMEHHME HCMOJIb30BaTh B OTBETE MPAKTUYECKUI Marepual.
OueHuBaeTcs KyJlbTypa peuu, BiaJeHHe HaBbIKAMUA OPATOPCKOTO UCKYCCTBA.

Kpumepuu oyenueanus: nocienoBaTeIbHOCTb, MOJHOTA, JOTHUYHOCTD U3JI0KEHHUS, aHAIIN3
pPa3NMYHBIX TOYEK 3pPEHHs, CaMOCTOsATeNIbHOEe 0000IIeHne MarepHuaia, MHCIOJIb30BaHNe
poecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (aKTHIECKUX OINOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUepIbIBAIOIIe,
IIOCJIEZI0BATENBHO, TPAMOTHO M JIOTMYECKH CTPOMHO, IPHU 3TOM pPAaCKpHIBAIOTCA HE TOJBKO
OCHOBHBIE TIOHATHUS, HO U aHAIM3UPYIOTCS TOYKH 3pEHUS pa3iHuHbIX aBTOpoB. OOydarommuiics
HE 3aTPYIHSETCS C OTBETOM, COOIONAET KyJIbTypy PEeUH.

OueHka «xopouwto» CTaBUTCS, eclii 00ydaroluiicss TBEpJ0 3HAET MaTepual, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTHYeCKylo 0a3y, HO IpU OTBETE Ha BONPOC JOIYCKAeT
HECYIIIECTBEHHbIE OTPEIIHOCTH.

OneHka «ydosnemeopumenbHoy CTABUTCS, €cld OOy4YaroMMHCS OCBOWJI TOJBKO
OCHOBHOM Marepuaj, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HETOYHOCTH, HEJI0CTAaTOYHO
MpaBWIbHBIE (OPMYIUPOBKH, HApyIIaeT TMOCIEAOBATEIHbHOCT, B H3JIOKEHHHM MaTepHana,
3aTpyJHSIETCS C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHaJu30M,
apryMeHTanuen 1 BEIBOJAaMHU.

Ouenka «HeyOoosremeopumenvHoy CTaBUTCS, €CIM OOydalouuiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

TecrupoBanue
SIBnsercs OOHUM H3 CPEACTB KOHTPOJIA 3HAHUHU o6yqa}onmxcs1 IO AUCIIUIIIINHE.
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Kpumepuu oyenueanus — npaBUIbHBIN OTBET Ha BOIIPOC
OrneHka «omauyHOy CTAaBUTCA B CIIy4ae, €Ciu MpaBmiIbHO BBITTOTHEHO 90-100% 3amanuit
Onenka «xopouwio» CTaBUTCS, €CIIN NPABUIBHO BbINOIHEHO 70-89% 3amanuit
OueHka «yoosnemeopumenbHo» CTaBUTCA B CiIydae, €CId MPaBHIBHO BBIMOIHEHO 50-
69% 3ananuit
OrneHKa «Hey0os1emeopumenbHo) CTaBUTCS, €CIU MPABUIBLHO BHITIOJIHEHO MeHee 50%
3aJaHui

KonTpoannas padora
OHeHI/IBaeTCﬂ HE TOJIBKO FJ'IY6I/IHa 3HAHWH TOCTaBIECHHBIX BOIMIPOCOB, HO U YMCHHUC
U3JI0KHUTh TUCHMEHHO.

Kpumepuu oyenusanus: nocienoBaTebHOCTb, MOJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOsATENIbHOE 0000IIeHne MaTepuana. M3nokeHue marepuana
0e3 (hakTHIEeCKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCA B CIIydae, KOT/ia COOJIIOICHbI BCE KPUTEPHH.

OueHka «xopouwto» CTaBUTCS, €clii O0ydaroluiicss TBEpJ0 3HAE€T MaTepual, rPaMOTHO U
[0 CYIIECTBY H3JaraeT €ro, 3HaeT NpPaKTHYeCKyl 0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydoseiemeopumenbHo» CTaBUTCS,, €CIUM OOYYaIOUIMICS OCBOMJ TOJBKO
OCHOBHOM MarepHal, HO HE 3HAeT OTAENIbHBIX JeTajiel, 10MyCKaeT HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEI0BAaTeIbHOCTh B M3JIOKEHHUM MaTrepuana,
3aTpyAHACTCA C OTBC€TAaMH, IIOKA3bIBA€CT OTCYTCTBUC )IOHH(HOﬁ CBiA3M MCXKOAY aHAJIIN30M,
apryMeHTaIe u BbIBOJAaMHU.

OueHka «HeyOoosremeopumenvbHoy CTaBUTCS, €CIM OOy4aloU[uiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

10. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOIHH, HCII0JIb3yeMbIX IIPH
OCYyIIEeCTBJIEHMH 00Pa30BaTEIbLHOIO MPolecca Mo AUCUUIIMHE (MOAYJII0), BKJIKYAs
nepeyeHb NPOrPaAMMHOI0 ofecrevyeHnsi 1 MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

1 CucremHbIe TPOrpaMMHBIE CPEJICTBA:

Microsoft Windows XP, Microsoft Vista.

[Tpuknanneie nporpamMusie cpeactaa: Microsoft Office 2010 Pro, FireFox.

Crenanu3upoBaHHBIC XUMUYECKHE TTPOTPAMMEI H P

6) 6a3bl TaHHBIX, HTHPOPMAITMOHHO-CIIPABOYHBIE M TOMCKOBBIE CUCTEMBL: 00pa30BaTelIbHbIC

pecypcbl UaTepHETa — XUMISI, KaTalor 00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB

http://www.edu.ru/

XUMHYECKHUI KaTajor: XuMU4ecKkue pecypcebl Pynera http:// www.ximicat.com/

[TopTan ¢pyHAaMeHTaIBLHOTO XUMUYECKOro obpa3oBanus Poccun http:// www.chemnet.ru

XuMuK: caiiT o xumuu st XuMUKOB http:// www.xumuk.ru/

Xumnueckue cepsepsl http://www.Himhelp.ru, ChemWeb, Chem Express Online, Chem

Net.com www.urait.ru 9bC IOpaiit: www.biblio-online.ru www.chem.msu.ru

11. Onucanue MaTepUAJIbHO-TEXHUYECKOM 0a3bl, He00X0IUMOM s
oCylIecTBJIeHHs 00Pa30BaTEeIbHOIO NMPoILecca Mo TUCHUILIMHE (MOIYJIIO)
Becwl ananuTH4eCKHEe, TEXHHUECKHE.

Cnekrpodoromerp CD-46.

ATtomMHO-abcopOumonHbiii  criektpometp  «KBant Z-OTA» ¢ mporpaMMHBIM
oOecrnieueHreM U HabOpOM JIaMIl.

4. TazoBeiii xpomatorpad «Kpucramm ¢ jAeTekTopaMu IO  TEIUIONPOBOTHOCTH,
3JIEKTPOHHOMY 3aXBaTy M KalWUISIPHBIMU KOJIOHKAMHU.
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5. O6opynoBaHHe 1JIs1 TOHKOCIOWHON XpoMaTorpapum.
6. UK-cnekrpomerp.
7. Amnanuzatop pTyTH.
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MHHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHNS
POCCUMCKOU ®EJIEPALTUU
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, 2022 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, 2022 r.

Pabouas mporpamma y4eOHONM IUCHMILIUHBI PacCMOTpEeHa M OA0OpeHa Ha 3acelaHuu
Kadeapsl «XuMHs», PEKOMEHI0BaHa K HCIIOJIb30BaHHUIO B yueOHOM mporiecce (mpoTtokon Nel ot
03.09. 2022 r.), cocraBneHa B cootrBeTcTBuu ¢ TpeboBanusiMu ®I'OC BO mo nampaBieHHIO
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.

©Contamypanos I'.1., 2022 r.
O©®I'bOY BO «YeueHckuii rocynapcTBeHHbIN yHUBEpcUTeT UM. A.A. KanbipoBay, 2022 r.



Conep:xanue

CcTp.

1. Ilenu 1 3a1a4u OCBOCHUS JUCLIUILINHBI 4
2. IlepeudeHb IIaHUPYEMBIX PE3YJIBTATOB O0OYUYEHUS 110 AUCLUILIMHE

(MOAYJII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMH OCBOCHUS

0o0pa30BaTeIbHON MPOrpaMMBbl 4
3. Mecro aucuumiunsl (Moayns) B ctpykrype OITOIT 4
4. CopaepkaHue TUCUUIUIMHBI (MOAYJIs), CTPYKTYpPUPOBAHHOE 110 TEMaM

(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA

aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
5. IlepeueHb yueOHO-METOANYECKOTO OOECTICUEHHUS AJIsi CAMOCTOSITEIbHOM

paboThl 00yYAIOIIKXCS 110 AUCUUIUIHHE (MOIYIIIO) 10
6. @DOHJ OLIEHOYHBIX CPEICTB AJIs IPOBEACHMS IPOMEKYTOUYHON aTTeCTalluu

oOyyaromuxcs 1o AUCUUIUTMHE (MOJYJIIO) 10
7. llepeueHb OCHOBHOM U JIOMOJHUTENILHON yueOHOM JUTEpaTypHl,

HEOOXOIUMOMN ISl OCBOCHUS TUCIIUILIMHBI (MOLYJIS) 13
8. Ilepeuensb pecypcoB HH(DOPMAIIHOHHO-TEIEKOMMYHHUKALIMOHHON CETH

"NuTepHer", HEOOXOIUMBIX JJI1 OCBOCHUS JUCLMILIMHBI (MOJTYJIs1) 14
9. Meroauueckue yKa3aHus A 00y4arolMXCs 0 OCBOCHUIO JUCLUIUINHBI

(Motyst) 14
10. TIlepeueHb nH(GOPMALMOHHBIX TEXHOJIOTHMA, UCTIOIB3YEMbIX MIPU

OCYIIECTBIECHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJIIOYas [I€PEeYeHb MPOrpaMMHOr0 obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
11. Omnucanue MaTepHaIbHO-TEXHUYECKON 6a3bl, HEOOXOAUMOM ISt

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIecca MO AUCUUILINHE (MOIYIIIO) 15

1. ]_le.J'II/I H 321241 OCBOCHHA JUCHHUIIJIMHBI



Ilesin 0OCBOEHUS TUCIHUTIIUHBI;

- 00y4eHHE COBPEMEHHBIM MPEACTABICHHUIM O TEPMOAMHAMUKE PACTBOPOB JIJISI PEIICHUS
(dbyHIaMEHTANBHBIX U MPUKIAJIHBIX XUMUUECKHUX 3a/1a4.

3agauy oCBOEHHMS JUCIUIIMHDBI:
- O3HAKOMUTH CTYJICHTOB C COBPEMEHHBIMH CIIOCO0aMU OMHCAHUS TEPMOIUHAMUYECKUX CBOMCTB
PacTBOPOB 3JIEKTPOJIUTOB U HEIJIEKTPOJIUTOB B 00bEME, TOCTATOYHOM JIJIsI TOHUMaHUS
CHeIUaIbHON JIUTEepaTyphl;
- HAY4YUTh TUTAHUPOBATH SKCTIIEPUMEHT M 00padaThIBaTh SKCIIEPUMEHTAIILHBIC JAaHHBIC TSI
MOJIyYEHUS] MAKCUMAJIBHO BO3MOKHOTO 00beMa MHPOPMAIIUU O CBOMCTBAX U3yYaEMbIX CUCTEM;
Hay4HTh pelIaTh HECIOXKHBIC 3a7]a4H U 3HATh HEOOXOIMMbIC YUCIICHHBIC METO/Ibl PECIICHHUS
TaKHX 3aJ1ad.

2. IlepeyeHp mNJIAHMPYEMBbIX pe3yJbTATOB O0y4YeHHS] MO JAUCHHUILVIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTATAMH O0CBOeHHUsI 00Pa30BaTeIbHOM NMPOrpaMMbl

[Iponecc m3yyeHns AUCHUILIMHBI HANpaBieH Ha (JOPMUPOBAHUE JIEMEHTOB CIICAYIOIINX
komrnereHIMi B coorBeTcTBUM ¢ PI'OC no naHHOMY HalpaBJIEHUIO NOATOTOBKH:

Kareropus

" Koa HauMeHOBaHMe
KOMIIETCHIIUHN

I'pynna xommnereHuuit

IMK(p)-1: Cnocoben mnaHupoBath padboTy
3anaun ¥ BEIOMpATh aJICKBAaTHBIC METOJIbI PEIICHUS
XUMUUecKkoli | HAY4HO-UCCIEJOBAaTEIbCKUX  3aJad B
HanpasieHHocTH | HEOPraHWYECKOH XMMHH WM CMEXKHBIX C
HEOPraHUYECKOM XUMUEH HayKax.

[TpodeccronanbHbIe

B pesynbraTe 0cBOSHHS AUCHUILUIMHBI 00YYaIOUIHICS TOKEH:
HaumeHnoBanue naaukaTopa

KOMIIETEHIINH
[1K(p)-1.3: Beibupaet u 3HaeT: COBpeMEHHbIE METOIbl UCCIIEIOBAHUS COCTABa,
IIPUMEHSAET COBPEMEHHBIE CTPYKTYpbI U CBOMCTB HEOPraHUYECKHUX BELIECTB U

METO/BI UCCIIEIOBAHUS COCTaBa, | MaTEpUAIIOB.
CTPYKTYpBI U CBOMCTB
HEOPraHUYECKUX BEILECTB U Ymeer: BEIOUpATh U IPUMEHSATH COBPEMEHHBIE METO/IbI
MaTEepUasoB. MCCIIEJOBAHMS COCTaBa, CTPYKTYpPHI U CBOWCTB
HEOpPraHMYECKUX BEIIECTB U MaTepUAIOB.

Baaneer: COBPCMCHHBIMU METOJaMH UCCIICAOBAHWA
COCTaBa, CTPYKTYPBI U CBOICTB HCOPTaHUYCCKUX
BCIICCTB 1 MAaTCPUATIOB.

3. Mecrto nucuuniauHbl B crpykrype OIIOII

Jucuunnuna «TepMoauHamMuKa KHCIOTHO-OCHOBHOTO B3aUMOJIEHCTBHUS B PacTBOpax»
(b1.B./IB.01.02) oTHOCHTCS K OUCIHUIUIMHAM BapuaTHBHOW yacTh Onoka bl «/lucrurivHer
(momymm)» OIIOIT BO mo nanpaBnenuto moarotoBku 04.04.01 «Xumus» u uszydaercs B 1
ceMecTpe Mo 04HOU popme U Bo 2 ceMecTpe o 09HO-3a09HOM hopme 00ydeHHUS.

JlanHbIl Kypc 3aKjaJbIBae€T 3HAHUS [UISI HAYYHO-UCCIIENOBATENbCKOM MPAKTHUKU U
BBITIOJIHEHHUSI MAarucTepCKUX JAucceprauuid. JIUMCIMIUIMHA HEMOCPEICTBEHHO CBsi3aHA C
HEOPraHWYECKON XUMHUeH, GU3NIeCKO XUMHUEH U aHATUTHICCKON XHUMHEH.



4. CopepskaHue JUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKasaHHeM
OTBEJCHHOI'0 HA HUX KOJINYeCTBA aKaJeMHYeCKHUX HMJIH aCTPOHOMHYECKHX YaCOB M BH0B

Y4eOHBbIX 3aHATHI

4.1 CTtpyKTypa IMCHUILTHHBI
OO6mmas TpyA0€MKOCTh JUCIMIUIMHBI TIO TaHHOHM (hopMe 00yUeHHUs COCTaBIIseT 2

3a4eTHbIC eAUHUIIBI (72 Jaca)

TpynoeMKkocTh, 4acoB
. Bceero
®opma paboTsl o0yyaromuxcs/Bupl yueOHbIX 3aHATHI Cemectp
1 2
32 32
KonrtakTHas ayauropHasi paboTta o0y4aronIuXcs ¢ MPenoaaBaTesieM:
Jlexruu (JI)
[IpakTueckue 3ansatus (113)
JlaGopaTopHbie paboTsl (JIP) 32 32
CamocrostenbHas padbora ( CPC) 40 40
Kypcosoii npoekt (KII), kypcoBas padora (KP)
Jloknan (1)
Dcea (D)
Pedepat (P)
CaMocTOsITeIbHOE N3YYCHHE Pa3/Ie/IOB 40 40
Byl ”TOrOBOTO KOHTPOJIS - 3a4ET
4.2 ConepxxaHnue pa3iesioB AUCHUNITHHBI
No HaumenoBanue c ®opma
oJIepKaHue paszerna TEKYIIIEeTO
pasieia pasjcna KOHTPOJIS
Meroa naumensimx kBagaparo (MHK).
Omnpenenenre napaMeTpoB YpaBHEHHS
TEMIIepaTypHOH 3aBUCHMOCTH BHJIA
CP=a+bT mo skcriepuMeHTATLHBIM
VCroIs30BaHie nanHbIM. OnpeeNieHue mapaMeTpoB
YHCIICHHBIX METOJIOB B | YPABHEHHS TEMIIEPATyPHON 3aBUCHMOCTH
! TepMOaMHAMUYecKux | BHAQ Cp=atbT+cT2 m CP=atbT+cT2mo | YO, T
pacuerax. IKCIIEPUMEHTATBHBIM qaHHBIM. MeTo
rpaUuecKoro MHTErpupoBaHus. Pacuer
a0COJIFOTHOTO 3HAYCHUS SHTPOITHN
rpaUIeCKUM UHTETPUPOBAHUEM TIO
METOJly Tpameuuii (pyHKIHi BHUA.




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, DIEKTPOHHBIE ONOIHoTeKH (I1.8).

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
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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. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOH JTUTEpPaTypPhl, HEOOXOAUMOI IS
OCBOCHMS TUCHMILIUHBI

7.1 OcHoBHAas1 IUTEpaTypa:

1. bakmreiitn b.C. ®u3nueckas xumusa. TepMoanHaMuKa U KUHETHKA [DNEKTPOHHBIA pecypc]:
yueonnk/ bokmreiitn b.C., Mennenees M.U., IloxBucueB HO.B.— DnekTpoH. TeKCTOBBIC
nanueie.— M.: Wzparensckuit Jlom MUCuC, 2012.— 258 c— Pexum pgocryna:
http://www.iprbookshop.ru/57094.html.— 3bC «IPRbooks»

2/T'puropbesa JI.C. ®dusnueckas xuMus [ INEKTPOHHBIN pecypc]: yueOHoe mocodue/ I'puroprena
JI.C., TpudonoBa O.H.— DaekTpoH. TeKCTOBBIC JaHHBIE.— M.: MOCKOBCKHIA TOCYTapCTBEHHBII
cTpouTenbHbIN yHUBEpcUTeT, Al [Iu Op Menua, 9bC ACB, 2014.— 149 c.— Pexum gocryna:
http://www.iprbookshop.ru/26215.html.— D5BbC «IPRbooks»

3. @dusnueckass XxuMus. Teopus M NpakTHKa BBIMOJHEHHsS pacdyeTHbIX pador. Yacts 1.
DKCTEHCUBHbIE CBOWCTBAa TOMOTEHHBIX cucTeM [DnekTpoHHbIN pecypc]/ E.M. CrenanoBckux [u
ap.]— DOJeKTpoH. TeKCTOBble JaHHble.— ExkatepuHOypr: VYpanbckuil —(enepaibHbIi
YHUBEPCHUTET, 9bC ACB, 2016.— 136 c— Pexnm JIOCTyIIa:
http://www.iprbookshop.ru/66611.html.— 35C «IPRbooks»

4. Ousnueckas xumus. Teopus M NpakTUKa BBINOJIHEHHUS pacyeTHBIX pabor. YacTts 2.
Xumuueckoe u (hazoBoe paBHOBecue [DnektponHnblii pecypc]/ E.M. CrenaHoBckux [u ap.].—
DJeKTpoH. TeKCToBbIe NJaHHble.— ExarepunOypr: Ypanbckuii ¢penepanbubiii yausepcutet, ObC
ACB, 2016.— 160 c.— Pexum noctymna: http://www.iprbookshop.ru/66612.html.— 35BC
«IPRbooks»

7.2 lonoiHMTEILHAS JIMTEPATypa:

1. Ctpombepr A.I'. ®usnueckas xumus /A.I'. CtpomOepr.- M.: Beicias mkona, 2003.-
527c.

2. I'enspman M.U. Ipaktukym no ¢pusznyeckoit xumun / M.M.I'enspman.- CIIO.:
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«Jlaaby, 2004.- 256¢.

3. [Honropak O.M. Tepmonunamuka B pusnueckoit xumun/ O.M.Ilontopak.- M.:
Bricmas mkoma,1991. -319 c.

4. Oduznueckas xumust / K.C.KpacuoB u nip.-M.: Beicmas mkoma, 1995.-

7.3 llepuoguyeckue u3aaHus

1. Becthuk MI'VY - Jlunensnonnsiii forosop Ne 157 —IT ot 01.08.2018
2. Hayka u texnuka B Poccun Jlunensnonnsiii norosop Ne 157 — IT ot 01.08.2018

8. [lepeyeHn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
(naJsee - cetpb "UHTEpHET"), HEOOXOAMMBIX /1JIsl OCBOEHUSA TMCUMILTUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

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

DNeKTpOHHO-OMOMIMoTeyHass cucTeMa wm3aareinbcTBa «JlaHb» - Pexkwmm nocrtyma: http:/
e.lanbook.com

A e e

8.1 CocTaB mporpaMMHOro odecrne4eHust

1. Enunas snextponHas oopazoBatenbHas cuctema U-complex
AHTHIUIarHaT
Omnepanmonnas cucremMa Windows
Kommrerorepnast mporpamma st xumMukoB AcidBaselab
Komnrerorepnas nporpamma uist xumukoB ChemLab

il

9. MeToauyeckne yKa3aHus A 00yYAHOIIUXCS 110 0CBOCHUIO THCHUILIMHBI (110
BH/IaM Y4eOHBIX 3aHATHI)

B cootBerctBuu ¢ TpeboBanusimu OI'OC BO mpenomaBanue y4eOHOM AHUCHUTUTMHBI
«TepmonrHaMuKa KHUCIOTHO-OCHOBHOTO B3aWMOJICMCTBHS B PACTBOpPax» OCHOBBIBACTCS Ha
WHHOBALIMOHHBIX TICUXOJIOrO-NMEJarOTHYECKUX TEXHOJOTUSX, HAINpaBIEHHBIX HA TMOBBILIEHUE
3pPEKTHBHOCTH ¥ KadecTBa (HOPMUPOBAHHS NPO(PECCHOHANBHBIX HABBIKOB OOYYarOIIUXCS.
OcHoBHbIMU (popmamu  OOy4YeHHUsI SBISIIOTCS: JIEKUWH, JTaOOpaTOpHbIE 3aHATHA, a TaKXkKe
caMoCTOsITeTTbHAs paboTa ydarierocs.

Jlekuus. Jleknuy 4uTarOT MO HaumOoJee BaXKHBIM pazienaM mporpammbl. OHH HOCST
poOJIeMHBIN XapakTep U GOPMHUPYIOT Y CTYJACHTOB CHCTEMHOE MPECTaBIEHNE 00 M3ydaeMbIX
pasnenax mpenMera, 00eCNevYMBAIOT YCBOCHHE HMH OCHOBHBIX MPHUHIMIIOB M TMOJIOKEHUN
JAHHOW NUCUUIUIMHBI. KOHCIEKTMpOBaHUE JIEKUHMA BENETCS B CHEHHAIBHO OTBEICHHOW MJIS
ATOrO TETPaa, KaXAbIA JUCT KOTOPOH MOKEH MMEeTh mmois (4-5 cM) s JOTMOJHUTENbHBIX
3anuceil. HeoOxoammo 3anmuceiBaTh TEMY U TUIAH JICKIIUH, PEKOMEHIyEMYIO JINTEpaTypy K TeME.
3anucu paszenoB JIEKIUU JOKHBI MMETh 3arojOBKH, MOA3arojOBKH, KpacHble CTpoku. Jlis
BBIJICJICHUS PA3eJiOB, BEIBOJOB, ONPEIEICHNU, OCHOBHBIX UJEH MOMXHO MCIIOJIb30BaTh I[BETHHIC
Kapanaamu u ¢iaoMactepbl. Ha3BaHHbIE B JEKIMH CCHUTKA Ha MEPBOUCTOYHUKU HAIO MOMETHUTH
Ha TIOJIAX, YTOOBI TP CaMOCTOSITEIIEHON paboTe HAWTH W BIHCATh UX. B KOHCIIEKTE JOCIOBHO
3aMUCHIBAIOTCS OIpENeNIeHHs] TMOHSATHH, Kareropuii u 3akoHOB. OcTanbHOE IOHKHO OBITH
3alMCaHO0 CBOMMH ClioBaMU. KaxaoMy CTyJeHTy HEOOXOAMMO BBIPA0OTaTh W HCIIOIH30BAThH
JOMYCTUMBIE COKpallleHus1 HauOoliee pachpOCTPAHEHHBIX TEPMHHOB M MOHATUNA. B KOHCHEKT
CIEAyeT 3aHOCUTh BCE, YTO MPENOJaBaTelb MUIIET HA JOCKE, TAKKE PEKOMEHIYEMbIE CXEMBbI,
TaOJIUIBI, TUarpaMmsbl U T.4. Tekymias pabota HaJ u3ydyeHueM HHGOopMaIUi 0 aMOyJIaTOPHOMY
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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/

BEJICHUIO OOJBHBIX NPEACTaBiIseT COOOW TNaBHBIA BUJ CAMOCTOSATEIBHOW pabOThI CTYJIEHTOB.
Omna BKJITIOYaeT 00pabOTKy KOHCIIEKTOB JIEKIIMIA ITyTeM CHCTEMaTH3alluu MaTepuaa, 3aroIHeHUS
MPOMYIIEHHBIX MECT, YTOUHEHHS CXEM M BBIJCJICHUS TVIABHBIX MBICICH OCHOBHOT'O CO/EPKaHUS
nekuuu. Jlis 3TOro MCHoJb3yIOTCS HMMEIoLUecs yueOHO-METOIUUECKHe MaTephalibl U Apyras
pekoMeHoBaHHasg JsuTepaTypa. C 1enplo YIydlIeHHs YCBOGHMs Marepuana TpelOyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCie 3aHATHI, OTMETUTh MaTepHral KOHCIEKTa JICKINU, KOTOPBIA
BBI3BIBACT 3aTPyAHEHHs JJIs NOHUMAaHMWS, IOMBITAThCS HAMTH OTBETHl HA 3aTpPyIHHUTEIbHbIC
BOIPOCHI, UCTIOJIBb3YsI PEKOMEHAYEMYIO JINTEPATYPY.

CamocrosiTeabHasi padora. CamocrosiTenbHas paboTa SBISETCS OJHUM U3 BHJIOB
y4eOHOW NEeATEIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIHHOCTH,
OTBETCTBEHHOCTH M OPraHM30BAaHHOCTH, TBOPUYECKOI'O MOJX0/a K PEHICHUI0 MpolieM yuyeOHOro
u 1npodeccuoHanbHOrO YpoBHs. BHeaynuTtopHast camocrosiTenbHas paboTa BBINOJHSETCS IO
3aJJaHUIO TIperojiaBaTenisi, HO 06e3 ero HermocpeAcTBeHHOro yuyactus. Ilpu npeabsBieHuu BUA0OB
3aJJaHuil Ha BHEAyAMTOPHYIO CAMOCTOATEIbHYIO pPadOTy pEKOMEHIYEeTCsl HCIOIb30BaTh
middepeHIMpOBaHHBIA  MMOAXO0J K YPOBHIO TOATOTOBIEHHOCTH oOyuatomerocs. Ilepen
BBITIOJTHEHHEM  BHEAyAMTOPHON  CaMOCTOATENbHOW paboThl  NIpernojaBaTeab  MPOBOJIUT
KOHCYJIBbTAIIMIO C ONpeAeTeHUEM IeNd 33JaHusl, €ro COJep>KaHHs, CPOKOB BBIMOJHEHHS,
OpPUEHTHPOBOYHOTO 00BbeMa pabOThI, OCHOBHBIX TpeOOBaHUIl K pe3yibTaTaM pabOThl, KPUTEPHUEB
OLIEHKH, (OpPM KOHTpOJIi U TepedyHs nuteparypbl. CojepKaHue CaMOCTOSTENbHONH 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.

3aver. 3aBeplIalONIMM 3TallOM HU3YyYEHHs JUCLMUIUIMHBI SBJISIETCS NPOMEKYTOUHAs
aTTecTalus 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.
JlucuuIianHa CYMTaeTCsi OCBOCHHOM CTYIEHTOM, €CIM OH B TOJHOM o0beMe copMHpoBal
YCTQHOBJICHHbIE KOMIIETEHLIMM W CHOCOOEH BBINMOJIHATH yKa3aHHbIE B JaHHOM Mporpamme
OCHOBHBIE BHJBI TpOo(decCHOHATbHOW JeATeNbHOCTH. (OCBOCHHE TUCIHUIUIUHBL  JIOJKHO
MO3BOJIMTh CTYJCHTY OCYLIECTBIATh KaK aHAJIUTHUYECKYIO0, TaK U HAYYHO-HCCIIEJOBATEIbCKYIO
NeSITeNIbHOCTD, YTO Mpe/roaraer riyookoe 3HaHHE TEOPUHU U MPAKTUKHU JaHHOTO Kypca.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJOIHI, HCIOJb3YEeMbIX IIPH OCYLECTBJICHUHN
o0pa30oBaTeIbHOIO NMpouecca no AMCHUIINHE (MOAYJII0), BKJIIOYasi epeYeHb
NPOrpaMMHOro odecriedyeHusi 1 THGPOPMALMOHHBIX CIIPABOYHBIX cCHCTeM (NP

HE00XO0AUMOCTH)
[Ipu u3yyeHnu cTyieHTaMu AUCUUIUIHHBI « TepMoIuHaMIKa KUCIOTHO-OCHOBHOTO
B3aMMOJIEMCTBHSI B pAaCTBOPAX» UCHOJB3YIOTCS CIEAYIOIINE TEXHOJIOTHH:

- TEXHOJIOTMHU TpoOiIeMHOro oOyueHus: (IMpoOJieMHbIe JIEKIMH, MPOBOAUMBIE B (Qopme
JMasora, pereHne yaeOHo-poQecCuoHaNbHbIX 3a7a4 Ha JIEKIUAX);

- UHTEPAaKTUBHbIE TEXHOJOTMHM (TPOBEJCHHE JIEKUMH JTUAJIOrOB, KOJUIEKTHUBHOE
o0CyX/IeHHe pa3IMYHbIX MOJXOJOB K PELICHHIO TOW WIM WMHOM y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH(QOPMAIMOHHO-KOMMYHHUKATHBHbIE 00pa3oBaTeIbHbIC TEXHOJIOTHU (MOJIEIUPOBAaHUE
M3y4YaeMbIX SIBJICHHM, Mpe3eHTalusl y4eOHbIX MaTepHalioB (C MAKeTOM MPUKIAJHBIX IpOrpamm
Microsoft Office Point)) u aneMeHTbI TEXHOJIOTHI TPOEKTHOT'O 00YUYECHHUS.

11.MaTepuajbHO-TeXHUYecKas 0a3a, HeoOXoAUMAs AJISl OCYHIeCTBIECHUS
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o0pa30BaTe/IbHOIO NMpouecca no JUCHUIINHE
VYyeOHast qucuMIIMHa o0ecreueHa yueOHO-METOIMUECKON JOKYMEHTaIe (KOMIIOHEHT
yueOHO- METOAMYECKOr0 KOMIUIeKca Mo aucuumiune). ObecneueH n1octyn K GoHmaM yyeOHBIX
nocobuif, O6ubnMMoTeUHbIM (OHAAM C NEPUOAUYECKUMHU H3/IaHUSMU IO COOTBETCTBYIOIIMM
TeMaM. Y4ueOHbIe 3aHATHS 10 MpeaMeTy NpPOBOIATCA B CIELUAIN3UPOBAHHON ayIUTOPUU
(unrepaxtuBHas nockat+lIK+Buneonpoekrop). Takke wumeercs KOMIBIOTEPHBI Kiacc ¢
MYJbTUMEIUHHBIM 000pyI0BaHUEM U JOCTYIIOM K ceTH MHTepHeT.
JlabopaTopHble padoThl MPOBOIATCS B y4eOHBIX JlabopaTopusx Kadeapsl
XUMuH (2-16 u 2-25), KOTOpble OCHAIIEHBI BBHITSDKHBIMU HIKapaMHu-? U OCHOBHBIM
71a00paTOPHBIM 000PYIOBAaHUEM:
07151 836euit8aHUsl — BECbl TEXHOXUMHUUECKUE U aHAIUTUYECKUE;
ona guremposanusi — BOPOHKU CTEKIsIHHBIE, (hapdopoBrie, koia0bl byH3eHa,
Hacocbl KaMOBCKOro, BAKyyMHBIE HAaCOCHI;
0J1A 8bICYWUBAHUSA U NPOKATUBAHU 6eujecms — DKCUKATOpbl, yamku [lerpu,
bapdhopoBble YaIIKH, THUIIIH, CIUPTOBKHU, CYIIMIbHbBIE MIKA(BI, My(eTbHbIE MeUH;
071 Npu2omMoBeHUss pacmeopos — CTaKaHbl, MEpHbIE KOJIOBI, MEPHbIE LIMIMHJIPHI,
IIUIIETKH,

HabOpbI apEOMETPOB;

0715 NPOBEOEHUs. PA3IUUHBIX ONBIMOG NO NOLYYEHUIO 8EUEeCE U BbIABIEHUIO UX
XUMUYECKUX C80UCME — CTEKIITHHBIE IPOOUPKH, CTaKaHBI, KOJIOBI U PETOPTHI; KOOI
Bropiia; BopoHkH KanenbHble, CKISHKU [Ipekcens, THUIEHKO U Ipyrue NpOMbIBHbIE
CKJISTHKH;
¢dapdopoBble yalIky, CTaKaHbl, TUIJIM, CTYNKH C IMECTHKaMmu; anmaparbl Kwumma,
ra30MeTphl, 030HATOPbI, KAJIOPUMETPBI, TEPMOMETPHI, KOJIOOHArpeBaTeu; BOJISHBIE,
MacJIsSHbIE W TIecYaHble 0aHM; XOJIOAWIbHUKY JInOuxa, BO3AYIIHBIE XOJIOIMIBHUKHY,
KPUCTAJLIN3aTOPbl; MPUOOpPBI  JUId  HAOMIOACHUS  DJIEKTPONPOBOAHOCTH,  JAJIS
AIIEKTPOJIN3A; TAIbBAHMYECKUE SIIEMEHTHI; BOJIBTMETPBI, TEPMOTMAPHI, JIAOOPATOPHBIE
aBTOTPaHC(POPMATOPHI; nepeMelnBaroniee YCTPOMICTBO, neHrpudyra,
KoJ0oHarpeBaTenu;

CTOJIbI JJAOOPATOPHbIE U NPUCTEHHBIE C MOABEICHHBIMU - BOJOU U IEPEMEHHBIM
TokoM 220 B; xuMudeckue mkadbl [UIst XpaHEHUS: PEaKTUBOB; ITOCYbl; TPUOOPOB;
XaJIaToOB, BEPXHEH OZ€KAbl, BHITSKHBIE IIKa(bI,HAO0P 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 noAroToBKu (CrenuaibHOCTH) XuMus

Kox HarpaBieHus noaroToBKu 04.04.01
(crienambHOCTH)

[Tpoduns moaroToBKM Heoprannueckas xumus
KBanuduxanus BeIITyCKHHKA Maructp

dopma 00yueHus Ounas/0o4HO-3a09Has
Koxa nucrmminabel b.1.B.JIB.02.01.

I'po3nelii, 2022 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, 2022 r.

Pabouas mporpamma y4eOHONM IUCHMILIUHBI PacCMOTpEeHa M OA0OpeHa Ha 3acelaHuu
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11.

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)

[lepeyeHb OCHOBHOM M JOTIOTHUTEIBHOMN YUeOHOH TUTEpaTyphI,
HEOOXOUMOM I OCBOCHHUS JUCLMIIIUHBI (MOTYJIs1)

[lepeyens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAITHOHHON CETH
"UnTepHeT", HEOOXOIUMBIX ISl OCBOCHUS TUCIIUTLTAHBI (MOTYJIS)
MeTtoauueckue yka3aHust JUisl 00y4aroIuxcsi 10 OCBOCHUIO TUCIUIINHBI
(Momyst)

[lepeuenp MHPOPMALTMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMBIX MPU
OCYILECTBIEHHH 00pa30BaTEJILHOIO IIpoliecca N0 AUCHUILIUHE (MOIYJIIO),
BKJIIOYAs IepeyeHb MPOrpaMMHOr0o odecredeHns U HH(POPMaLlMOHHBIX
CIIPaBOYHBIX CHCTEM (IPH HEOOXOIMMOCTH)

Ornrcanne MaTepruaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYILECTBIIEHHsI 00pa30BaTEIBHOTO MpoLecca MO AUCHUILIUHE (MOYJIIO)

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 O0soka b1.B.JIB. Jlucuuruinasl o 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
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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.
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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
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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 sIBJIEHUSX OCHOBaHbI AJIEKTPOXUMHUUECKHE METOIbI aHanu3a (OMA), B ueM ux
JOCTOMHCTBA.

2. Yem oTIHUaIOTCS XUMHUYECKHE OKUCIUTENBHO - BOccTaHOBUTEIbHBIE peakiuu (OBP) B
pacTBopax oT anekTpoxumuueckux OBP.

3. Kakwue 3/1eKTpoXUMHUYEeCKHe SUYECHKH Ha3bIBAIOT ralbBaHUYECKUMHU deMeHTamu ([19),
KaKue — MOJISPU3aLUOHHBIMU STYCHKAMH.

4. KakuM ypaBHEHUEM MOKHO OIIMCATh PABHOBECHBIHN 3JIEKTPOAHBIA MOTCHIUAI.

5. Kaxkne noreHnuanbsl Ha3pIBalOT CTaHJAPTHBIMU, PEAIbHBIMH, CMEIIAHHBIMH,
IIpeEIbHBIMU.

6. Kakune TUnbI 3JIEKTPOIOB IPUMEHSIOTCS B TOTEHIIMOMETPUH, KAKUE U3 HUX OTHOCST K
WHJUKATOPHBIM 3JIEKTPOJIaM, 3JIEKTPOIaM CPABHEHHS.

7. B yem 3akmodaercsi oco0oe 3HaueHue ra3000pa3HOro BOJAOPOIHOTO AIEKTPOAA.

8. Kaxoii kitacc 31mekTpo10B 0THOCAT K HoHOceneKTUBHBIM (MCD). [Touemy ux Ha3pIBaroT
MeMOpaHHBIMHU AJIEKTPOIAMHU.

9. KaxkoB cocraB MeMOpaH y pa3IMYHbIX HOHOCEJIEKTUBHBIX IEKTPOI0B, KAKUM
YPaBHEHUEM MOKHO OIIUCATh MOBEACHHUE 3JIEKTPOAOB B 3aBUCUMOCTH OT IIPUPOIBI
MeMOpaH.

10. KakoBa npuHIMIIMANbHAS CXEMa KOMIIEHCALIMOHHOTO HU3KOOMHOI'O ITOTEHLIMOMETPA,
MoxHO 71 m3Meputh DJIC I'D ¢ UCD takum obpazom.

11. B yem cynHoCTh MOTEHIMOMETPUYECKHUX OIPECIIEHII METOI0M KaTuOpOBOYHOTO
rpaduka, METoJJaMu OTEHIIMOMETPHUUECKOTO TUTPOBAHMUS, JIp.

JlaboparopHnas pabota

OrnpenenieHre HOHOB HUKEISE METOAOM IMOCTOSTHHOTOKOBOW BOJITAMIIEPOMETPUH T10
CTaHJIapTHOMY pacTBOpY

PeakTuBel 1 000pYIOBAHUE:

1. BonbramnepoMerpuueckas yCTaHOBKa,

2. WHaukaTOpHBIN 37€KTPO — IUIATUHOBBINA WJIU CTEKJIOYTJIEPOIHBIN IEKTPO/I;
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. DIeKTpoJ cpaBHEHHUS — XJIOPHUJI CEPEOPSHBIN IEKTPOI;
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

oL AN AW

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 3acenaHuu kadenpsl oT 3 ceHTsops 2022 r., npotokos 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

Ixaja 1 KpUTEPUHN OLleHUBAHHUS MUCbMEHHBIX H TBOPYECKHUX PadoT
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bajbl Kpurepun

I'mybokoe © MpoYHOE YCBOEGHHE MPOrpaMMHOTO  Marepuana. llomHble,
HoCeIoBaTeNbHbIE, TIPAMOTHBIE W  JIOTUYECKM  M3JaraeMble  OTBETHl  IpHU
5 BUJOM3MECHEHUN 3amaHusi. CBOOOJHO CHpaBISETCSl C IMOCTABICHHBIMU 3aJ[a4aMU,
MOKeT  OOOCHOBaTh  MPHUHATHIE  pPELIEHHUs,  JEMOHCTpUPYET  BJaJIieHUE
Pa3HOCTOPOHHUMH HaBBIKAMH M MPUEMAMH BBINOJHEHUS MPAKTUYECKHUX PadoT.

3HaHWe NPOrpaMMHOI0 MaTepualla, I'paMOTHOE H3JI0XKEeHUe, 0e3 CyIIEeCTBEHHBIX
4 HETOYHOCTEHN B OTBETE HAa BOIIPOC, NPABUIIBHOE IIPUMEHEHNE TEOPETUYECKUX 3HAHUM,
BJIaJICHHE HEOOXOIMMBIMU HAaBbIKAMHU ITPH BBIMOJIHEHUH MTPAKTUYECKHX 3a/1a4.

JIeMOHCTpHpYET YCBOCHHE OCHOBHOTO Marepuaia, IpPH OTBETE JOIMYCKAIOTCS
HETOYHOCTH, TP OTBETE HEJIOCTATOYHO IMPaBHIbHBIE (OPMYIHPOBKH, HAPYIICHUE

3 MOCJIEIOBATEILHOCTH B W3JIOKEHUH TPOTPAMMHOIO Marepuana, 3aTpyJHEHUS B
BBITIOJTHEHUM MPAKTUYECKUX 3aTaHUH.
7.1 Cnaboe 3HaHME NPOrpaMMHOrO0 MaTepuana, IpPU OTBETE BO3HHUKAIOT OMIMOKH,
3aTPYAHCHHS IPH BBIMOJTHEHUU PAKTHYCCKUX PaOOT.
0 He ObLIO HOMBITKY BBIMOIHUTE 3aJaHHE.

Ikana u KpuTEpHH OLIECHUBAHUSA TECTOBBIX 3aJaHUI

Ounenka Kpurepun
«OTINYHOY 3aganue BeImoiaHeHo Ha 91 - 100%
«XOpomIo» 3agaHue BeIoHeHOo Ha 81 - 90%

«Y 10BJIETBOPUTEIHHO 3ananue BeinosHeHo Ha 51 - 80%

«HeynosnerBopurenbHo» | 3aganue BeinoaHeHo Ha 10 - 50%

7. IlepeyeHb OCHOBHOM M JONOJTHHUTEIBHOH YU4eOHOH JTUTEepaTypPhl, HEOOXOAUMOI IS
OCBOCHMS TUCHMILIUHBI

7.1 OcHoBHAas1 IUTEpaTypa:

1.Muxkunesa I H. Ananutndeckast Xumusi. INEKTPOXUMUYECKUE METObI aHAJIN3A
[DnexTponHsIi pecypc]: yuebHoe mocobue/ Muxkunesa I'.H., Mensuenko I'.I'., FOaaukosa H.B.
— DIEeKTPOH. TeKCTOBBIE JaHHbIe.— KemepoBo: KemepoBckuii TEXHOIOTMYECKHI HHCTUTYT
MUILEeBON poMbinieHHOCTH, 2010.— 184 ¢.— Pexum noctyna:
http://www.iprbookshop.ru/14357.— DBC «IPRbooks»

7.2 JlonoTHUTEJIbHAS JUTEepaTypa

1. byanukos I'.K., Malictpenko B.H., BsiceneB M.P. OCHOBBI COBPEMEHHOTO 3JIEK-
TPOXUMHUYECKOTO aHanu3a. — M.: Mup, bunowm. Jlabopatopus 3uanuii. 2003.

2. Aracsu I1.K., HukomnaeBa E.P. OCHOBBI 2JIEKTPOXUMUYECKUX METOAOB aHanu3a. —M.: M3n-Bo
MI'Y, 2005.

3. byanukos I' K., Ynaxosuu H.A., Mensuuena 3.11. OcHOBBI 37€KTpOaHATUTHYE-

ckoi xumnu. — Kazane: U3n-so KI'Y, 2005.

4. TImmOek [Ix. DneKTpoXuMHuUYecKre MeTo 16l aHan3a. OCHOBBI TEOPUH U TTpUMEHeHne. M.
Mup, 2004.

5. Jlonatun b.A. TeopeTnueckue OCHOBBI AIEKTPOXUMUYECKUX METOAO0B aHaiu3a. —M.: Beicias
mrkona 2004.

8. Ilepeuenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTn “HHTepHeT”
(nanee - cerb "UHTEpHET”), HEOOXOAUMBIX /IJISl OCBOCHUSI JUCIUIJIMHBI.

17




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
OBbC Opaiit: www.biblio-online.ru

www.chem.msu.ru

www.xumuk.ru

8.1.CocTaB nporpaMMHOro odecrne4eHust

1. Enwnas anextponHas oOpa3oBaTenbHas cuctema U-complex
AHTHIIIarHaT
Onepannonnas cucrema Windows
KommnbrotrepHas nporpamma aist XumukoB AcidBaselab
Komneiorepnast nmporpamma juist xumukoB Chemlab

il o

9.MeTOZ[I/I'-[eCKI/Ie YKazanus QJist oﬁyqammnxm 0 OCBOCHHIO JUCHUIIJIMHBI

Teopernueckue 3HaHUS, TMONY4YEHHbIE M3 Kypca JIeKIUi, 3aKpervIsioTcs Ha
nabopaTopHbIX 3aHATUSIX. JIabopaTOpHBIE 3aHATHS MPOBOJSATCS B CHIEUAIBHO 000PYA0BaHHBIX
naboparopusx (3-18 «Jlaboparopuss Tepmuueckor anammza Nel», 3-30 «JlaGoparopus
TEPMHUYECKOTO aHAIN3a Ne2» ¢ mnpuMeHeHHMEM HEOOXOAMMBIX CPEACTB OOYy4YCHHS
(;1abopatopHoro 0060pyAoBaHus, 00Pa30B, HOPMATUBHBIX U TEXHUYECKUX JOKYMEHTOB H T.II.).

[Tpu BbIMOTHEHHM 71a0OPATOPHBIX PabOT MPOBOAATCA: MOJATOTOBKAa OOOpPYHOBAaHUS U
npubopoB K paboTe, M3y4eHHE METOAWKH PaOOThI, BOCTIPOM3BEICHHE M3y4aeMOro SIBJICHUS,
W3MEpPEHHUE BEIMYMH, OIpPEACIICHUE COOTBETCTBYIOLIMX XapaKTEpPUCTHUK W IOKa3aTesei,
00paboTKa MaHHBIX M WX aHajau3, 0000IIeHHWE pe3yiabTaToB. B Xoae mpoBemeHus padoT
WCIIONIB3YIOTCS TUIaH paboOThl M TaONMMIBl JJis 3amucedt HaOmroneHui. [lpu BeIONHEHUH
nabopaTopHOIl pabOTHI CTYACHT BEJIET pabouue 3aliCu Pe3yIbTaTOB U3MEPEHUH (MCIIBITAHUIA),
opopMIISIET pacueThl, aHaJIM3UPYeT TONy4YeHHBbIC JaHHBIE MyTeM YCTAaHOBICHHUS WX
COOTBETCTBUSI HOpPMaM W/WJIM CpPaBHEHHUS C WM3BECTHBIMU B IJIUTEpaType NaHHBIMU W/WIH
JNAHHBIMU JpYTuX CTyAeHTOB. OKOHYATENbHBIE pe3yibTaThl OQOpMISIOTCS B ¢dopMme
3aKo4YeHus. B yueOHO- MeToAMYecKoM TMocoOuM 1O JabopaTOPHOMY HPAKTUKYyMY
YKa3bIBAaETCs MEPEUYCHb CPECTB 00yUdeHus, GOpMYyITUPYETCs [eTb MPOBEACHUS U COJCpKAHHE
Kaxaoh maboparopHoil pabotel. Ilo pesynbraram, TOJYyYEeHHBIM TPU  BBHITOJHEHUH
nmabopaTopHbIX pabor, odopmistor sabopatopHblid  oTdeT. OTYEeT OICHWBAETCA IO
COJICPKAHUIO TEOPETUYECKOW MHGOpMAIMK, TMPaBUIBHOCTH O0OpaOOTKM  MOJYyYEHHBIX
AKCIIEPUMEHTATBHBIX TAHHBIX M BEPHOCTHU WX MHTEPIPETAITIH.

MeTtoauyeckue ykazaHus 1o 0pOpMJICHUIO 0TYETA MO0 NPAKTHYECKUM padoTam.

OdopmieHre oTYeTa BRIMOIHICTCS B IIeYaTHON opMme. B otyere 1omKHBI OBITh
MIPUBEICHBI: IIeTTh Pa0OThI; KPATKOE U3TI0KEHUE TEOPETUICCKUX OCHOB, METOTUKA
poBeJIeHNS pa0doThI; 00paboTKa U 00CYKIEHUE MOTYUCHHBIX PE3YIbTATOB, BHIBOIBI.

Ha6op Tekcra nomken ObITh C/ieslaH B TEKCTOBOM peaakTope Microsoft Word mist
Windows nto00oii Bepcuu.

[Tpu Habope TeKCTa CIeayeT BBIACPKUBATE CIICAYIOIINE 00s3aTeTbHbIC TPEOOBAHUS:

1. Otcrynel cieBa — 30 mm u cripaBa - 10 MM, cBepxy, cHU3Y — 20 MM.

2. [pudT ocHoBHOrO Tekcra - Times New Roman; pazmep 14 myHkTOoB
(kerup), 1,5 uaTepBa.
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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

3. A03a1HbIi OTCTYI paBeH 5 Me4aTHBIM 3HAKaM.

4. Hywmepanus ctpanui — BHH3Y.

5. 3arojoBKH, IMOJ3arOJOBKH, PHUCYHKH, TaOIHUIbI, (QOPMYNbI OTACISIIOTCS OT
OCHOBHOTO TEKCTa MEXCTPOYHBIM PACCTOSTHUEM.

10. IlepeyeHb MH(POPMALMOHHBIX TEXHOJOIMH, MCIOJb3yeMbIX NPH OCYLIEeCTBJIEHHH
o0pa3oBaTe/IbHOIO IMpouecca MO0 JMCHUIUIMHE (MOAYJI0), BKJIOYasi IepevyeHb
NPOrpaMMHOro ofdecnedyeHuss W HHGPOPMANMOHHBIX CIPABOYHBIX cHCTeM (NIpH

HEe00X0AUMOCTH).
Enunas snexTpoHHas oopazoBarenbHas cuctema U-complex
AHTHUIUIaTHAT
Bupneo-nexunn
DJNEeKTpOHHbIE YUEOHUKHU
DJNEKTpOHHBIE IPE3EHTALNN
KommnberorepHoe tectupoBaHue

11. MartepuanbHoO-TeXHU4YecKasi 0a3a, HeoOX0AUMAas /Il OCYLeCTBJICHHUS
o0pa3oBaTe/IbHOIO NMpouecca no AUCHUIINHE (MOAYJII0).

Jlex1iMOHHBIE 3aHATUS POBOAATCS B ayAUTOpUH 3-20 JTEKIIMOHHOTO Kopiyca (KOpmyc
Kammyca) YeueHCKoro rocy1apcTBeHHOTo yHuBepcuteTa M. A.A.KansipoBa, OCHaIlIeHHON
TaKKe U NPE3CHTALIMOHHON TEXHUKOM.

[IpakTtrueckne pabOTHI MPOBOIATCS B YUEOHBIX jabopaTopusx kadeapbl xumuu (3-
18, 3-30), kKOoTOpble OCHAIIEHHI BBITSDKHBIMH ITKaaMHd M OCHOBHBIM JIaOOPAaTOPHBIM
000pyI0BaHUEM:

0717 836eulUBaHUsl — BEChl TEXHOXUMHUYECKUE U aHAJTUTHUECKHE;

014 punrbmposanuss — BOPOHKU CTEKIISIHHBIE, (apdopoBsie, konObl byH3eHa, Hacoch
KamoBckoro, BakyyMHbIE HACOCHI;

01 BbICYWUBAHUS U NPOKANUBAHUS 6Geujecms — ODKCUKATophl, yamku lletpw,

¢dapdopoBbIe YaITKH, TUTIIH, CIUPTOBKH, CYIIWIbHBIE MKa(bl, MyenbHbIC eYH;
0Jis1 NpU2OMOBIeHUsl pacmeopo8 — CTaKaHbl, MEpHbIE KOJIObI, MEpHBIC IMJINHAPHI,
MUTIETKU, HA0OPBI APEOMETPOB;

0151 NPOBeOeHUsl DA3TUYHLIX ONbIMOE NO NONYYEHUIO Beuecme U BblAGNIeHUI0 UX
XUMUYECKUX C60Ucme — CTEKIISHHble NPOOUPKHU, CTaKaHbl, KOJObI U PETOPTHI; KOJIOBI
Bropua;

BOPOHKH KarllelbHbIe, CKISTHKH J{pekcernst, TUIIEHKO U Apyrue MPOMBIBHBIE CKIISTHKH;

dapdopoBbie UalIKW, CTaKaHbl, TUTIH, CTYNKA C MECTHKaMu; anmapartel Kumma,
ra30MeTphl, 030HATOPbI, KAJIOPUMETPbI, TEPMOMETPHI, KOJIOOHArpeBaTeNy;

BOJISIHBIE, MACTISTHbIE U TIecuaHble OaHu;

XOJOAWIBHUKH JInOuxa, BO3AYUIHBIE XOJIOAWIBHUKH, KPHUCTAILIM3ATOPbI; HMPUOOPHI
Ui HaOJMIOJEHMS AJIEKTPONPOBOJHOCTH, ISl AJIEKTPOJIN3A; TaJbBAHUYECKUE 3JIEMEHTHI,
BOJIbTMETPBI, TEPMOIIAPHI, 1a00paTOpHbIE aBTOTPaHC(HOPMATOPHI;

nepeMeInnBarolee yCTpoicTBo, HeHTpUdyTa, KOJIOOHATpeBaTeNH;

CTOJIBI JTA0OpAaTOPHBIEC U IPUCTEHHBIE C TIOJIBECHHBIMU - BOJOW U MiepeMeHHbIM TokoM 220 B;
XUMHYECKHE MIKa(bl 17151 XpaHEHHs: PEaKTUBOB; TIOCY/IbI; MIPUOOPOB; XaJaToB, BepXHEi
OJIeXK/Ibl, BHITSDKHBIE IIKa(bl, HAOOp apeoMeTpoB, Kajgopumerp, pH-meTp, ciektpodoTometp,
(boToKOTIOpUMETD, TA00OPATOPHBIH MUKPOCKOTI.
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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»

BHOJIOI' O-XUMUYECKUI ®AKYIIBTET
Kadenpa «Xumus»

PABOYASA ITPOT'PAMMA
YYEBHOM JTUCIHUIIINHBI

«Heopranuueckune MatepuaJbl 1
(pu3nKo-xuMHYeCKash U1E0T0THS UX CO3TAHUSD)

Hanpasienue noarotoBku XUuMus

Ko HanpaBieHus: IOArOTOBKU 04.04.01

[Tpoduas MOArOTOBKH Heoprannueckass Xumust
KBanudukanus BeITyCKHHKA Marwuctp

dopma o00ydeHHs OuHasi, 0O4HO-3204HAs
Kona nucrmminibl b1.B.J1B.02.02

I'posnsrit, 2022 1.
Conramypanos I'.J. Pabouast nporpamma yueOHON nuciumuinHel « Heopranndeckue



MaTepHuaibl U (pu3NKo-XxumMuueckas uaeonorus ux cosznanus» /Coct.Contamypazon
I'I. — I'posssiii: ®I'bOY BO «YeuyeHCKkn roCyJapCTBEHHBIN YHHBEPCUTET HM.
A.A. KagsipoBay, 2022 r.

Pabouass mporpamMma y4eOHOM AHMCUMIUIMHBI pacCMOTpeHa U oAo00peHa Ha
3aceanuu Kadenapbl «XHUMHUS», PEKOMEHJOBAaHA K MCIOJIB30BAaHUIO B Y4eOHOM
mporecce (mporokon Nel ot 03.09. 2022 r.), cocraBieHa B COOTBETCTBUU C
tpeboBanusiMu GI'OC BO mno nampasnenuto moxarotoBku 04.04.01 — «Xumus»
(YpOBEHB MarucTpaTyphbl), YTBEp>KJIEHHOTO NMpHUKa3oM MuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit ®enepanu ot 13 urons 2017 r. Ne 655, ¢ yuerom mpoduis
«Heopranmueckass Xumus», a Takke paboyuM Y4yeOHBIM IUIAHOM IO JaHHOMY
HaIpPaBJICHUIO MTOJATOTOBKH.

©Contamypanos I'.1., 2022 r.

O©®I'bOY BO «YeueHckuii rocynapcTBeHHbIN yHUBEpcUTeT UM. A.A. KanbipoBay, 2022 r.
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Conep:xanue

CcTp.

1. Ilenu 1 3a1a4u OCBOCHUS JUCLIUILINHBI 4
2. IlepeudeHb IIaHUPYEMBIX PE3YJIBTATOB O0OYUYEHUS 110 AUCLUILIMHE

(MOAYJII0), COOTHECEHHBIX C IUIAHUPYEMbBIMH PE3yJIbTaTaMH OCBOCHUS

0o0pa30BaTeIbHON MPOrpaMMBbl 4
3. Mecro aucuumiunsl (Moayns) B ctpykrype OITOIT 4
4. CopaepkaHue TUCUUIUIMHBI (MOAYJIs), CTPYKTYpPUPOBAHHOE 110 TEMaM

(pazzenam) ¢ yKkazaHHUEM OTBEJEHHOIO HA HUX KOJIMYECTBA

aKaJIeMUYECKNX YaCOB M BUOB YUCOHBIX 3aHATHM 5
5. IlepeueHb yueOHO-METOANYECKOTO OOECTICUEHHUS AJIsi CAMOCTOSITEIbHOM

paboThl 00yYAIOIIKXCS 110 AUCUUIUIHHE (MOIYIIIO) 19
6. @DOHJ OLIEHOYHBIX CPEICTB AJIs IPOBEACHMS IPOMEKYTOUYHON aTTeCTalluu

00yJaronmxcst Mo JUCHUTUINHE (MOTYJIIO) 9
7. llepeueHb OCHOBHOM U JIOMOJHUTENILHON yueOHOM JUTEpaTypHl,

HEOOXOIUMOMN ISl OCBOCHUS TUCIIUILIMHBI (MOLYJIS) 12
8. Ilepeuensb pecypcoB HH(DOPMAIIHOHHO-TEIEKOMMYHHUKALIMOHHON CETH

"NuTepHer", HEOOXOIUMBIX JJI1 OCBOCHUS JUCLMILIMHBI (MOJTYJIs1) 14
9. Meroauueckue yKa3aHus A 00y4arolMXCs 0 OCBOCHUIO JUCLUIUINHBI

(Motyst) 14
10. TIlepeueHb nH(GOPMALMOHHBIX TEXHOJIOTHMA, UCTIOIB3YEMbIX MIPU

OCYIIECTBIECHUHN 00pa30BaTEIbHOIO MIpoLecca M0 AUCUUILIMHE (MOAYIIIO),

BKJIIOYas [I€PEeYeHb MPOrpaMMHOr0 obecrieueH st 1 UHPOPMALMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
11. Omnucanue MaTepHaIbHO-TEXHUYECKON 6a3bl, HEOOXOAUMOM ISt

OCYIIECTBIEHUS 00pa30BaTEIBHOIO MIPOLIecca MO AUCUUILINHE (MOIYIIIO) 15

1. lean v 3a7a49u 0CBOEHUS JUCIHUILIHHBI



IMesu ocBOCHUS TUCITATIIHMHBI:

- hopMHUpOBaHNE y CTYJCHTOB MIPEICTABIICHUN O HEOPTAaHUIECKUX MaTepHaliax, MEIOIITUX
MEPCTIEKTUBBI TPAKTHUECKOTO UCTIOIB30BaHUS, 00 OCHOBHBIX CIIOCO0AX UX MOTYUYCHHS U
COBPEMEHHBIX METO/IaX UCCIICAOBAHMS CTPYKTYPHI U (DYHKITMOHAIBHBIX CBOMCTB.

3agauy oCBOEHHUS JUCIUIIMHDBI:

-u3ydeHue O0a30BbIX TMOJXOJOB K CO3MaHUI0 MaTEepPHAIIOB C 3apaHee 3aJaHHBIMHU

CBOMCTBAMM.

2. IlepeyeHb IUIAHHPYEMBIX pPe3yabTATOB O0y4YeHHsI MO JAUCHMILIMHE (MOAYJIO),
COOTHECEHHBIX € IUIAHMPYEMbIMHM pe3yJbTaTaMH OCBOEHHSI 00pa3oBaTebHOI
NPOrpamMMmsl

[Tpouiecc wm3ydeHHs NUCUUIUIMHBI HampaBlieH Ha (OpMHUpPOBAHHME 3JIEMEHTOB
cienyromux komrereHIMil B coorBercTBMM ¢ PI'OC mo naHHOMY HampaBIEHHIO
IIOATOTOBKH.

Kareropus

. Kox nammenoBanue
KOMIIEeTeHII Nl

I'pynna komMnereHuui

IIK (p)-1: CriocoOeH miaHupoBaTh padoTy
3amgauun Y BEIOUPATh aJICKBAaTHBIE METOJIbI PEIICHUS
XUMHUYECKON HAy4YHO-UCCIIEIOBATeNIbCKUX  3a7ad B
HAINPABIEHHOCTH | HEOPTaHUYECKOW XWMHUU WM CMEXHBIX C
HEOPraHWYECKOM XMMHUEH HayKax

[TpodeccronanbHbIe

B pe3ynbraTe 0OCBOSHUS AUCHUILUIMHBI 00YUYaIOUIHICS TOJIKEH:
HaumeHnoBanue naaukaTopa
KOMIIETCHIINH

[TK(p)-1.1: CocraBnsier o6mumii
IJIaH UCCIIEIOBAHUS U JIeTalbHbIE

IJIaHbI OTACJIBHBIX CTaIHM. 3HaTB: METO/IbI PEILICHUSI HAYYHO-UCCIIEI0BATEIbCKUX
ITK(p)-1.2: BeiOupaer 3a/1a4 B HEOPraHUYECKON XMMUU WIH CMEKHBIX C
JKCIIEPUMEHTAIIBHBIE U HEOPraHW4YEeCKON XMMHUEN HayKax.

pPaCYCTHO-TCOPCTUICCKUC
MCTOJbI pCHICHUA IIOCTaBJICHHOU YMeTh: BBI6I/IpaTI> OKCIICPUMCHTAJIBHBIC U paCYCTHO-
3aJa4u, UCXoas N3 UMCIOIUXCA TCOPCTUUCCKHUEC MCTO/AbI PCUICHU A MOCTaBJICHHOM 3aJa4u,

MaTepHaIbHBIX U BPEMEHHBIX UCXO/IS U3 UMEIOIIUXCS MAaTEPUATIBHBIX 1 BPEMEHHBIX
pecypcoB pecypcoB.

[TIK(p)-1.3: Beibupaer u

MIPUMEHSIET COBPEMEHHBIE Baanerb: COBpeMEHHBIMU METOAAMU UCCIIEI0BAHUS
METOJIBI HCCIIEOBAHUS COCTaBa, | COCTaBa, CTPYKTYPbI U CBONCTB HEOPTaHUYECKUX
CTPYKTYpPHI 1 CBOMCTB BEILECTB U MaTE€pPHAJIOB.

HEOPTaHWYECKHUX BEIIECTB U

MaTepuajoB




3. Mecro mucuumiinHeel B cTtpykrype OIIOII

HucuumnmHa «Heopranndeckue MaTepualibl U GU3UKO-XUMUYECKAst HJICOTIOTHS
ux co3ganus» (b1.B./1B.02.02) oTHOCUTCS K JUCITUTUTMHAM BapUaTUBHOW 4acTH OJ0Ka
bl «ucmummnel (Moaynu)» OIIOII BO no nampasnenuto moarotoku 04.04.01
«Xumus». N3yuaercs B 3 cemectpe 1Mo ogHO (hopme oOydeHus U B 4 ceMecTpe IO
OYHO-3204YHOM (opme 00yUueHHs.

JlaHHbBIN Kypc 3aKyIaJpIBaeT 3HAHUS JUIsI HAYYHO-UCCIIEI0BATENLCKON MPaKTUKU
1 BBINOJIHEHNS MaruCTEPCKUX AuccepTalui. JMCIUIUIMHA HENOCPEACTBEHHO CBS3aHa C
HEOpPraHMYECKOM XuMuen, Gu3ndecko XUMHEeH U aHAIUTUYECKOW XUMHEH.
4. Conep:kanue JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesaM) ¢
YKa3aHHeM OTBeJIeHHOI'0 HA HUX KOJIMYeCTBA AKAleMUYeCKUX HJIH
ACTPOHOMHUYECKHX YACOB M BUAOB Y4eOHBIX 3aHATHH

4.1 CTpyKTypa Q¥ CHUIINHBI
OO011ast TPyA0EMKOCTh AUCIUILTHHBI 110 TaHHOH (opme 00yueHHs COCTaBsIeT 3
3adeTHble equHUIBI (108 akameMuyecKux 4acoB)

Tpyn0eMKOCTh, 4aCOB
dopma paboThl 00ydaroImXxcs/Buapl yaeOHBIX 3aHATHIA CemecTtp Beero
2 3
- 34 34
KonTakTHas aynuTopHas pabota o0yyaroluxcs ¢ MpenojaBaTeiemM:
Jlextmunm (JI) -
[Ipaktuueckue 3auarus (I[13) - - -
JlabopaTophbie padoTsi (JIP) - 34 34
CamocrositenpHast pabota ( CPC) - 74 74
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman ()
Dcerd (D)
Pedepat (P)
CamocTosiTenbHOE U3YyUEHUE Pa3/IeIoB - 74 74
By uTOroBoro KOHTpOJIs - 3a4€T
4.2 Conepxxanue pa3ieioB AUCHUIITHHbBI
No HanmeHoBanwue Popma
pasena Copep:xanue pazzaena TEKYIIETO
pasneia KOHTPOJISI
TepMonuHamMuuecKue TepMmoanHaMuyeckasi CTaOUILHOCTh
! ACIIEKTHI MTOJTYyUYCHUS MaTepuaioB U (ha30BbIC pAaBHOBECHS B VO, T, JIP,
MaTepUasoB. cucremax. Ma3oBblie MEPexXoabl U UX UK
KJTacCU(UKAIIHUS.
Kunernueckue acnektsl | @opMaIbHO-KMHETUYECKUN aHAIIN3 YO, T, JIP,
MMOJIyYEHUS] MaTEpPHAJIOB.| IPOLIECCOB CUHTE3a. MeXaHU3Mbl CUHTE3a U UK
JTUMUTHPYIOIINE CTAIUN B CIIOKHBIX
npoieccax. Karanutuueckue npoueccsl.




MeToIpl UCCIIEA0BAHMS | XUMHUUYCCKUI JIIEMEHTHBIN aHaIN3. YO, T, JIP,
COCTaBa U CTPYKTYPbI TepMorpaBUMETPUYECKUIN aHATU3. UK
MaTEpUaJOB. JuddepeHnnanbHOTEPMUUECKUI aHAIN3.
Pentrenorpaduueckue u
HeUTpoHOTrpauIeCKre METOIbI
HCCIIE0OBAHUS CTPYKTYpBl. MeToabl
UCCJIE0BAHUS JIOKAIBHOU CTPYKTYPhI
BEIIICCTB.
Metobl ucciaenoBanus |OyHKIIMOHAIBHBIE CBOMCTBA MATEPHAIIOB: YO, T, JIP,
1 BapbUPOBaHUS SJIEKTPUYECKUE, MAaTHUTHBIE, ONTHYECKUE, K
(U3UKO- XUMHUYECKUX  ([TEPMUYECKHE, KAaTAIUTUUECKHE.
CBOIMCTB MAaTE€pUAJIOB.
OYHAS ®OPMA OBYYEHUA
4.3 Pa3nesibl JUCUMILIMHBI, H3y4aemMble B 3 cemecTpe
No KoanuecTBo yacoB
a; HanmenoBanue paszaeno AyauTOpHas
- MMEHOBAHH JIOB
f[)ena pasit Bcero abora CP
JI 113 JIP
1 |TepmoguHamMuveckue aceKThl MOJTYYESHUS 30 10 20
MaTepHaJIOB.
) KuneTnueckue actiekThl NOJIyYeHUs 26 3 18
MAaTEPHAIIOB.
3 MeToabI UCCIIEIOBAHUS COCTaBa U 26 g 18
CTPYKTYpPBI MaTepUasoB.
4 MeToabl NCCIICIOBAHMS M BAPHUPOBAHMS 26 3 18
(hM3HKO- XMMHYCCKHUX CBOMCTB MaTCPHAJIOB.
HTroro: 108 34 74
4.4 CamocTosiTe/ibHasi pa0oTa CTY/IEHTOB
HaumenosaHue TeMEI Bun camocrosTenbHOI
N OuenoyHoe Koi-Bo Kon
JIHUCIUTLIMHEL WITH BHEAYIUTOPHOU pabOTHI
CPENCTBO 4acoB | KOMIIETEHIIUU
pasnena oOyyvaroruxcsi, B T.4. KCP
TepmoauHamuyeckue M3Yy4YEHUE HAy4YHOU
MEKTHI TOJTYYEHHUS WATEPATYPHI IO TEM
ACTICKTDI MOy He JMTCPATYPBITIO TEME, | yO, T, JIP, UK | 20 TIK(p)-1
MaTepHuaoB. BBIIIOJIHEHHUE YIIPAXKHEHUI
Kunernueckue M3y4YeHUE Hay4yHOU
ACIIEKTHI [TOJTyYEHUS JIUTEPATYPBI 110 TEME YO, T, JIP, UK 18 [TK(p)-1
MaTepHaJioB.
Mertoapl UccaeT0OBaHMS | U3YUYEHUE TEMBI C
COCTaBa U CTPYKTYPbI COCTaBJICHHEM TECTOB VO, T, JIP, UK 18 TIK(p)-1
MaTepHayoB.
MeTtoapl nccnenoBanus | Hanucanue goxiagos no | YO, T, JIP, UK 18 ITK(p)-1
Y BapbUPOBAHUS TeME, C BBIIIOJIHCHUEM
(bU3UKO- XMMHYECKUX | YpaBHCHUM




CBOWCTB MaT€pUAJIOB. |

Bcero uacoB 74

4.5 JlabopaTtopHbie padoThI

Ne Ne Komuuecto
HaunmeHoBaHue 1a60paTOpHOIro 3aHATHS
n/n | paszgena 4acoB
TepmoauHaMuveckas cTaOMIBHOCTh MaTEPHAIOB U (a3oBbIE
L. 1 paBHOBecHs B cucTeMax. Pa3oBbIe MEPEXOJIbI U UX 10
KI1acCU(UKaIHS.
DopMaTbHO-KMHETUYECKUH aHAIU3 MTPOIIECCOB CHHTE3A.
2. 2 MexaHu3MBbl CUHTE3a U IUMUTHPYIOIINE CTAAUN B CJIOKHBIX 8
npoueccax. Katanurnyeckue nponeccsl.
XHWMHUYECKUH DIEMEHTHBIN aHaiau3. TepMOorpaBUMETPpUYECKUN
aHanmu3. JuddepennmranbHOTepMUUECKU aHaIN3.
3. Pentrenorpaguiecknue 1 HEUTPOHOTpaPUIECKUE METOIBI 8
UCCJIEIOBAHMsl CTPYKTYpPbI. MeTOABI UCCIIEJOBAHUS
JIOKQJIbHOM CTPYKTYPbI BELIECTB.
4. QDyHKIMOHAIBHBIE CBOMCTBA MaTEPUAJIOB: DJIEKTPUUECKHE, 3
MarHuTHbIE, ONTHUYECKUE, TEPMUUECKHUE, KATATUTHUECKHUE.
Bcero: 34

4.6 IlpakTHyeckue (CeMUHAPCKHUE) 3aHATHUS — HE NIPEyCMOTPEHBI YUEOHBIM INIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — HE IPelyCMOTPEHBI yUeOHBIM TUIAHOM

OYHO-3A0YHAS ®OPMA OBYYEHUA

4.1 CTpyKTYypa JUCHUNIHHBI
OO61mas TpyA0eMKOCTh AUCHHUIUTHHBI TI0 JaHHOK (hopMe 00yUeHuUs: COCTaBISET 3

3aueTHble eAHULBI (108 akajgeMUyecKux 4yacoB)

TpynoeMKkocTh, 4acoB
®dopma paboThl 00ydarommxcs/Buasl yaeOHBIX 3aHATHIA Cemectp Beero
3 4
- 36 36
KoHTakTHas ayiuTopHas pabota o0ydaronuxcs ¢ MpernogaBaTenemM:
Jlextmm (JI) - 12 12
[IpakTnueckue 3ansatus (113) - - -
JlaboparopHsie paboTs (JIP) - 24 24
CamocrositenbHast padota ( CPC) - 72 72
Kypcosoii npoekt (KII), kypcoas padota (KP)
Jloxnan (1)
Dcea (D)
Pedepar (P)
CaMoCTOsITeIbHOE U3YUCHHUE Pa3JiesiOB - 72 72




By uTOroBoro KOHTpOJIs - 3a4€T

4.3 Pa3zgeibl JMCHUILIMHBIL, H3yYaeMble B 4 ceMecTpe

No KosmuecTBo 4acoB
- u AynuropHas
az- aMMEHOBAHUE Pa3/IEIOB
)I:[)ena pasit Bcero abota CP
JI 113 JIP
1 |TepmoguHamMu4ecKkue aceKThl NOJTYYECHUS 7 6 18
MaTepHUaIOB.
2 KuneTnueckue acrieKThl OJIyYeHUs 27 6 18
MATEpPUAJIOB.
3 MeTo/1bl uCCIEOBAaHMS COCTAaBA U 27 6 18
CTPYKTYpPbl MAaTE€PHUAJIOB.
4 MeToabl NCCIIEN0BAHNS U BAPbUPOBAHMS 27 6 18
(hHU3UKO- XUMHYECKUX CBOMCTB MaTEPHAJIOB.
Hroro: 108 12 24 72
4.4 CamocTosiTeJibHAs1 pa00Ta CTY/IEHTOB
HaunmenoBanue TeMbl Bun camocrositenbHOM
N OrenouHoe Koi-Bo Kon
JUACLUIUTMHBI WX BHEAYIUTOPHOU pabOTHI
CpPEACTBO 4acoB | KOMIIETEHUHH
pazzaena oOyyvaroruxcsi, B T.4. KCP
TepmoarHamMuyeckue HM3yYECHUE HAYYHOU
TTEKTHI TTOJTYYCHHUS HATEPATYPHI TIO TEM
ACTICKTBI MOy He JMTCPATYPBITIO TEME, | yQ, T, JIP, UK 18 TK(p)-1
MAaTepHUaIoB. BBINIOJIHEHHE YIIPAKHEHUI
Kunernueckue HW3yYECHUE HAYyYHOU
ACTEKTHI MTOTyUYSHUS JUTEPATYPHI 110 TEME YO, T, JIP, UK 18 [TK(p)-1
MAaTEpHUAJIOB.
MeTo/ibl CCNEIOBAHUS | U3YUYEHUE TEMBI C
COCTaBa U CTPYKTYPbI COCTaBJICHHEM TECTOB YO, T, JIP, UK 18 [IK(p)-1
MaTepHUaoB.
Merto/ibl uCCAEOBaHUS | HATMCAHHUE JOKJIAJ0B 110
Y BapbUPOBAHUS TEeMeE, C BBITIOJIHEHUEM
DEVD > € BRI VO, T,JIP, UK | 18 TIK(p)-1
(U3HUKO- XUMHUYECKUX | YpaBHEHUI
CBOWMCTB MaTepUaJioB.
Bcero uacos 72
4.5 JlabopaTtopHbie padoThI
Ne Ne Komnuectso
HanmenoBanne na60paT0pH0r0 3aHATHA
/o pazacia 4acoB
1. 1 TepMOI[I/IHaMI/I‘IGCKaSI CTaOMILHOCTD MaTepuaioB U (1)&30BBI€ 6
PaBHOBECHA B CUCTEMaAX. dazoBrie MEPEXOJbl U UX Knaccn(buxaum{.
DopmMallbHO-KUHETUYECKUI aHAJIN3 MPOLECCOB CUHTE3A.
2 2 MexaHu3MBbl CUHTE3a U IMMUTUPYIOLIUE CTAUU B CJIOKHBIX 6
Impoureccax. Karanurnueckue ITPOIECCHI.
3 3 XuMuueckuil 31eMeHTHbIN aHanmu3. TepMorpaBUMETpHUYECKHN aHAIU3. 6




JuddepernmansHOTEpMUIECKIN aHanu3. PeHTrenorpaduieckue u
HeHTpoHOTrpaduIecKrne METOIbI UCCIEIOBAHUS CTPYKTYPHI. MeToabl
MCCJICIOBAHMUS JIOKAJIbHOW CTPYKTYPbI BEILECTB.

4. 4 (I)yHK]_II/IOHaJ'ILHBIe CBOMCTBa MATCpPHUAIOB: BJICKTPUYICCKHUC,
MArduTHBIC, ONTUYCCKUE, TCPMUUCCKUEC, KATAIUTUICCKUC.

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 olecmeveHHs] AJIs1 CAMOCTOSITEJIbHOM
padoThI 00y4aroIUXCs M0 JUCHUILINHE (MOAYJII0).
st opraHM3aniii  CaMOCTOSTENIbHOH paboThl O0ydalmMxcs B COCTaBe y4eOHO-
METOJIMYECKOT0 KOMIUIEKCA JNUCIUIUITMHBI UMEIOTCSI HaOOpBhI MHIANBUAYATBHBIX 3a/IaHUN
U TecTaM MO OTAENbHBIM TeMaM IUCIHIUIUHBL. YUeT pe3yslbTaTOB CaMOCTOSATEIbHON
paboThI BeETCsl B paMKax PEeHTHHTOBOW CHCTEMBI JUCIHHMILTUHBL. Ha camocTosTenbHyro
MOATOTOBKY AuCUUIUIMHBL «Heopranmdyeckue wmatepuanbl U (U3HKO-XHUMHYECKas
UACOJOTUsl MX CO3JaHus» NpeIycMOTpeHo 74 yaca. B kadecTBe NpOMEKYTOUHOMN
OLICHKH YCIIEBA€MOCTH CTYJIEHTOB MCIOJb3YIOTCSI YCTHBIE ONPOCHI BO BpeMs
IIPOBEJEHUS NPAaKTHUECKUX 3aHATUH. C Lenblo YCIENIHOro YCBOEHMsI MaTepualia
JUCHMIUTAHBI CTYJIEHTaM MpeJiaraeTcsl BHINOJIHEHUE WHIUBUAYAIbHBIX 3adaHuid. s
KOHTPOJISI YCBOCHHsSI JaHHOW NUCIUIUIMHBI y4eOHBIM IUTAHOM NPEIyCMOTPEHa caada
sk3aMeHa. Ha sk3ameHe CTyJeHTaM MpensiaraeTcsi peliuTh 3aJadyy U OTBETUTh Ha JBa
TEOPETUYECKUX BOIMpOCa MO MaTepuayiaM y4deOHOM IucHMIUIMHBL. CTYAEHT CUMTaeTcs
JIOTYIIEHHBIM K clladye 3K3aMeHa MPHU yCIOBUH BBIITOJHEHUS UM IJIaHA YYEOHBIX 3aHITUN
U BBINOJHEHMHM BCEX 3aJaHUl M TECTOB B TEYEHHE CEMECTpa, B COOTBETCTBUU C
peudtuHroBoii  cucremoil.  Ilpu  mpoBemeHMM  PK3aME€Ha ~ OTBET  CUUTAETCS
YIOBJIETBOPUTENbHBIM B ciaydae 50-60 % mnpaBWIIbHBIX OTBETOB Ha TEOPETHUECKHUE
BONPOCHl M pemieHud 3aaadu. OTBET cuuTaeTcsl HEe YJOBJIETBOPUTEIBHBIM, €CIIH
MaTepuai yCBOEH CTyJIeHTOM MeHee, ueM Ha 50% u 3agauda He pemieHa. /i nomyyeHust
Oonee TIIyOOKMX M YCTOMYMBBIX 3HAHHM CTyJIE€HTaAaM pPEKOMEHAYeTCs H3ydyaTh
JOTIOJTHUTENBHYIO JIUTEPATYPY, CIHCOK KOTOPOH MpPUBEICH B 1.8 pabodel MmporpamMmmbl
M0 AUCLMITIMHE, a TaKXKe JUIsl pacIIMpeHUs 3HaHUH 10 TUCHUIUIMHE U JJIS BHIOJIHEHUS
pedepaTta peKOMEHAYETCS HCIIONb30BaTh MHTEpHET-pecypehl: MOMCKOBBIE CalThl, Oa3bl
JTAHHBIX XUMUYECKUX COCTMHEHUM, AJICKTPOHHBIE OMOIMoTeKH (11.8).

6. @oH/1 OLIEHOYHBIX CPECTB JJIs1 MPOBECHUS ATTECTAIUU 00yYAIOIIMXCH 0
AUCHHUIIMHE (MOIYJIIO)

HpeZ[YCMOTpeHBI CJICAYIOIUC BUABI KOHTPOJIA KAa4€CTBAa OCBOCHU A KOHerTHOI\/JI JUCHUITIINHBI:
- TEKYIIUH KOHTPOIb YCIIEBAEMOCTH

@OHJ1 OLICHOYHBIX CPEICTB Ul IIPOBEICHUS IPOMEKYTOYHON aTTECTALUU

00ydJaronuxcsi o JTUCHUTIIHHE 0(OpMIIEH B IPUIIOKEHUHU K paboueli mporpamme
AUCLUIIIINHBIL.

TumoBbie KOHTPOIBHBIE 33aHUS WIH WHBIE MaTepPUANbI, HEOOXOIUMBIC IS OLICHKH 3HAHHUIA,
YMEHH, HaBBIKOB M (WJIM) OTBITA IEATEIHHOCTH B MPOIECCE TEKYIIET0 KOHTPOJISI

KoHTpoJibHbIe BONPOCHI M 3aJaHUs /15 IPOBe/IeHUs] TEKYlIero KOHTPOJIs.
TepMOI[HHaMquCKHe ACIICKTHI MMOJTYYCHHA MaTCPpUAJIOB.

TepmoanHamuyeckasi CTaOUILHOCTh MAaTEPUAJIOB U (pa30Bble PAaBHOBECHUS B CUCTEMAX.
da3oBble Mepexoabl U UX Kiaccupukanus.

JlnarpamMmbl COCTOSTHUSI KaK OCHOBA IMOJIyUYEHHUS U IKCIUTyaTallu MaTepHaoB.
Kunernueckue acmekTsl MOJIYUCHU MaTCPHAJIOB.

dopmMaTbHO-KMHETUYECKUI aHAJIU3 MTPOIIECCOB CUHTE3A.
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7. MexaHu3Mbl CUHTE3a U JUMUTUPYIOIIKUE CTAIUU B CIO0KHBIX IIPOLIECCAX.

8. Karanutnueckue npoueccel.

9. Meronp! Hccnen0BaHUs COCTaBA U CTPYKTYPbl MAaTEPHAIIOB.

10. MeToapl XUMHYIECKOTO DJIEMEHTHOTO aHAJIN3a.

11. TepmorpaBUMeTpUUECKHUIl aHATIU3.

12. IuddepennmanbHO-TEPMUUECKUN aHATU3.

13. Pentrenorpaguueckue u HEUTpoHOrpadUUeCKUe METO/bl MCCIEIOBAHUS CTPYKTYPHI.

14. Metoabl ucciieIOBaHUS JTOKAJIBHOW CTPYKTYPhI BEILIECTB.

15. MeToap! HccaeI0BaHUsI U BapbUPOBaHUS (PU3MKO-XUMHUYECKUX CBOIMCTB MaTepHAJIOB.

16. MeToabl U3MEpEHUs JIEKTPOIPOBOJHOCTH MAaTEPUAIIOB.

Tembl TBOpYECKHUX 3aJaHUH JJI CAMOCTOATEIbHON NOATOTOBKHU CTYACHTOB K JUCHHILIMHE.
1. TepMoamHamMu4eCcKHE aCIEKThI TOTYYEHUS MATEPUATIOB.

TepmoauHaMuyeckas cTaOMIBHOCTh MaTepHaioB U (ha30BbIe pABHOBECHUS B CHCTEMaX.

da30BbIe NEPEXOJIbI U UX KIIacCU(UKALIMSL.

JlnarpaMMBbl COCTOSIHMSI KaK OCHOBA ITOJIYYEHUS U HKCILTyaTallud MaTEpPUAIIOB.

Kunetndeckue aciekTsl OJIy4eHUS] MaTEPUAIOB.

@opMaIbHO-KUHETUYECKUN aHAIIN3 IIPOLECCOB CUHTE3A.

MexaHu3MBbI CHHTE3a U IMMATHPYIOIIUE CTaJNH B CIIOKHBIX ITPOLIECCAX.

Karanurnueckue npoueccsl.

9.  Meroasl UCCIeAOBaHUS COCTaBa U CTPYKTYPhl MaT€pUaJIOB.

10.  Meroabl XUMHUYECKOTO 3JIEMEHTHOTO aHAJIN3A.

11.  TepmorpaBUMETpUYECKU aHAIIN3.

12.  uddepeHunanbHO-TEpPMUUECKUN aHATU3.

13.  Penrtrenorpaduueckue u HeMTpoHOrpadhUuecKue METOIbl CCIEIOBAHUS CTPYKTYPBHI.

14.  Meroab! Uccnea0BaHUs JOKAIBHON CTPYKTYPBI BELIECTB.

15. Meroas! Uccnea0BaHUS U BapbUPOBaHUS (U3UKO-XUMHYECKUX CBOWCTB MaTepUasoB.

16.  Meroab! U3MEpEHUs IIEKTPOIPOBOJHOCTH MATEPHAIIOB.

O NN kW

Bonpocwl ona donycka u 3auumot 1ad60pamopHusvix padom

1. TepmoarHaMuyeckasi CTabUILHOCTh MaTEpUasoB U (pa30Bble paBHOBECHUS B CUCTEMAX.
2. ®a30Bble NMEPEeXoIbl U UX KiIacCH(pUKALIUS.

3. ®opMalIbHO-KMHETUYECKUM aHAIU3 MPOLIECCOB CUHTE3A.

4.MexaHu3MBbl CUHTE3a U JINMUTUPYIOLUE CTaIUHU B CJI0KHBIX

npoueccax. 5.Katanurnueckne nporeccsl.

6.XnMu4eckuil 31eMEHTHbIN aHanu3. 7. TepMorpaBUMETpUUECKHUN aHaIU3.

8. IudpepeHnmnanbHO-TEPMUUESCKUI aHATH3.

9.  Penrrenorpaduyeckue u HeUTpoOHOrpahUUIECKHUE METO/IbI UCCIIEIOBAHUS CTPYKTYPHI.
10. Meroap! ucciaeqoBaHus JIOKATbHON CTPYKTYPhI BEIIECTB.

11. @®yHKUMOHAJIBHBIE CBOWCTBA MAaTEpUAJIOB: JJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, TEPMUUECKHE, KaTaTUTUYECKHUE.

K BbInonHeHuno 1a60paTopHOi pabOTHI JOMYCKAIOTCS CTYIEHTHI, 3HAIOIIUE MPaBHiIa
TEXHUKH 0€30MacHOCTH M pa3o0paBIliMe METOJUKY MPOBEACHUS OMbBITOB. 3alllUThI
nabopaToOpHOil pabOTHl MPOBOJUTCS MPU HAIWYMU OTYeTa (C KPAaTKHUM ONHCaHHEM
METOJIMKA TPOBEICHMSI ONbITOB, YpPAaBHEHUSIMU peakUuid, HaOII0IEHUsIMH,
BBIBOJIAMH ).

Jlabopamopuas paboma exarouaem 6 ceosi:

- JIOmycK K pabore

- BBINIOJIHEHUE pPabOThI, B TOM YHUCIIE COCTABJIEHUE OTYETa

- 3amuTa paboThl.

MeToaunuyecKue MaTepHuaJibl, ornpeac/asaioume npoueaypbl OiecHUBAHUSA
10



3HAHUIi, YMeHUIi, HABBIKOB M (MJ1H) ONbITA 1eATEeJILHOCTH

YcTHBI 0TBET

OueHka 3HaHWid Tpennonaraet audQepeHIMpPOBaHHBIA  MOAXO0J K
oOyuJarolemMycs, y4eT ero WHIANBUAYAIbHBIX CIIOCOOHOCTEH, CTENEeHbh YCBOCHHS U
CHUCTEMAaTHU3allMi OCHOBHBIX MOHSATUA M KaTteropuil mo aucuumivae. Kpome Toro,
OILICHMBAETCSl HE TOJBKO TIyOMHA 3HAHWI MOCTABIEHHBIX BOIPOCOB, HO U YMEHHE
WCIIOJB30BaTh B OTBETE MPAKTUUECKUU Marepuasl. OLEHUBAETCS KyJIbTypa peyu,
BJIaJICHUE HABBIKAMH OPaTOPCKOI'0 UCKYCCTBA.

Kpumepuu oyenusanusa: 10OCIENOBATEIBHOCTh, IOJHOTA, JIOTUYHOCTH
W3TIOKEHUS, aHallM3 Pa3jIMYHBIX TOYEK 3pPEHHUs, CaMOCTOSTENLHOE O0O0OIICHHE
Marepuaia, HCIOJb30BaHUE MPO(PECCHOHATBHBIX TEPMHHOB, KYyJbTypa pPEUH,
HABBIKM OpaTOPCKOrO0 HCKyccTBa. M3mokeHue wmatepuana 0e3 (PaKkTHIeCKHX
OIIINOOK.

OueHka «omauuyHO» CTaBUTCA B Clydae, KOTJa Marepual HU3Jiaraercs

HCYEPIBIBAIOIIE, IIOCIEN0BATENBHO, TPAMOTHO U JIOTMYECKU CTPOMHO, MpPU 3TOM
PacKpbIBalOTCS HE TOJIbKO OCHOBHBIE TIOHATHUS, HO U aHAJIIM3UPYIOTCSI TOUYKU 3PEHUs
pa3nuyHbIX aBTOpoB. OOyuarommiicss He 3aTpyIHSETCS C OTBETOM, COOJI0aeT

KYJIbTYpYy pEUHU.

OHCHKa «xopouto» CTaBUTCH, CCIU O6y‘l31-0H.[PII>iCH TBEPAO 3HACT MaTCpHUal,
rpaMOTHO U IO CYHIECTBY HU3JIaracT €ro, 3HaCT MPAKTUICCKYIO 6a3y, HO IIpHU OTBCTC
Ha BOIIPOC OOIMYCKACT HECYIICCTBCHHBIC IMOT'PCIIHOCTH.

OneHka «ydogremseopumenvbHoy CTaBUTCS, €CIH OOYyYarOIIUNUCS OCBOUI
TOJIbKO OCHOBHOM MaTepuan, HO HE€ 3HAeT OTIEeNbHBIX JeTaliel, IOIyCKaeT
HETOYHOCTH, HEJO0CTAaTOYHO MpaBUIIbHbIE bopMyIHUpOBKH, Hapymaer
MOCNIE0OBATENbHOCT, B M3JIOKEHUHM MaTepHuaia, 3aTpyJHSeTCsl C OTBETaMHU,
MOKa3bIBAET OTCYTCTBHUE JOJDKHOW CBSI3M MEXAY AaHAJIMW30M, apryMeHTalueil u
BBIBOJIaMHU.

OHeHKa «Hey()oeﬂemeopumeﬂbﬂo» CTaBUTCA, C€CIN O6yanOHlHﬁCH HE
OTBCYACT HA IMOCTABJICHHBIC BOIIPOCHI.

TecTupoBanme
SBnsieTcss OAHUM U3 CPEACTB KOHTPOJIS 3HAHUM 00YUaIOIIUXCS 110 TUCIUILIUHE.
Kpumepuu oyenusanus — npaBUIbHBIA OTBET Ha BOIIPOC
OrneHka «omauyHOy» CTAaBUTCA B cllydae, eCiu MpaBMiIbHO BbIOHEHO 90-100%
3aganuii O1leHKa «Xopoulo» CTaBUTCS, €CIY MPaBWILHO BbITTOTHEHO 70-89% 3ananuii
OrueHka «yodognemeopumeibHo» CTAaBUTCS B Clydae, €CIM MPaBHIbHO BBITTOIHEHO S0-
69% 3agaHuM
OueHka «HeyoosiemeopumeibHo» CTaBUTCS, €CIU MPABUIBHO BBIMIOJHEHO MEHEE
50% 3agaHum

KonTpoabHnas padora

OHGHI/IBaeTCH HE TOJIBKO FJIY6I/IHa 3HAHUH TIOCTaBJICHHBIX BOIIPOCOB, HO U YMCHHC

U3JI0KHUTh MUCbMEHHO.

Kpumepuu oyenueanus: mocneaoBaTeIbHOCTh, ITOJHOTA, JOTMYHOCTh H3JIOKEHUS,

aHaJM3 pPAa3JIMYHbIX TOYEK 3pEHMs, CaMOCTOATENbHOE OO0O0OIIEeHHEe MaTepuaa.

Wznoxenne marepuaina 6e3 GaKTHUECKUX OIUOOK.

OneHka «omauuno» CTaBUTCA B Cllydae, KOrja COOJII0IeHbI BCe KPUTEPHH.

O1eHKa «xopouioy CTaBUTCS, €CM 00yUaIOIMKCS TBEpAO 3HAET MaTepHall, TPaMOTHO
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U 10 CYyIIEeCTBY WH3JaraeT €ro, 3HaeT IMpaKTUYecKylo 0a3y, HO JIOIyCKaeT
HECYIIECTBEHHBIE TIOTPEIIHOCTH.
OueHka «yodoeremseopumenvHoy CTaBUTCS, €CIU OOYyJarOIIUICS OCBOMJI TOJIBKO
OCHOBHOM MaTepHall, HO HE 3HAET OTIEIbHBIX JETaled, NOIMYCKaeT HETOYHOCTH,
HE/IOCTaTOYHO TpaBWIIbHBIE (HOPMYIUPOBKH, HApyIIAaeT IOCIEA0BATEIbHOCTh B
M3JI0KEHUU MaTepualla, 3aTPyAHIETCS ¢ OTBETaMH, IOKa3bIBAET OTCYTCTBUE JOJKHOU
CBSA3U MEXJYy aHAJIU30M, apryMEHTaluel U BBIBOJAMU.
OneHka «HeydoenemeopumenvHoy CTABUTCS, €CIM OOydYaroluiics He OTBEYaeT Ha
IIOCTaBJICHHBIE BOIIPOCHI.

Jtanbl (POPMHUPOBAHUS M OLIECHMBAHUSA KOMIIETEeHUH

No KonTtponupyemsie pazieinsl (TEMBbI) HanmvenoBanue
Kon komnerenumnmn
/I TUCTIUTLITUHBI OIICHOYHOTO
(vt ee 9acTH)
CpelCTBa
1 TepmoarHAMUYECKHE aCIIEKThI
pMOZL TK(p)-1 YO, T, JIP, UK
MOJIyYEHHUs] 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 MaT€pUAJIOB.

Ixaja 1 KpUTEPUH OLleHUBAHUS MUCbMEHHBIX M TBOPYECKHUX pPadoT

banbl Kpurepun

['mybokoe W MpPOYHOE YCBOCHHWE TporpaMMHOro Mmarepuana. llomHble,
MocleI0BaTeIbHbIE, TPAMOTHBIE M JIOTMYECKH H3J1araeMble OTBETHl IPH
5 BUJOM3MECHEHNH 3a/iaHus. CBOOOTHO CIPaBISIETCS C MOCTABICHHBIMH 3a/1adaMH,
MOKeT  OOOCHOBaTh  MNPHUHATHIE  pEUICHHs, JEMOHCTPUPYET  BIIaJICHHE
PAa3HOCTOPOHHUMHM HABBIKAMHW W IIPUCMAMHU BBIIIOJIHCHUA IIPAKTHYCCKHX pa60T.

3HaHne IporpaMMHOro marcpualjia, rpaMOTHOC H3JIOKCHUC, 0e3 CYHICCTBCHHBIX
HETOYHOCTEH B OTBETEC Ha BOIIPOC, MPaBUJIBHOC TPHUMCHCHUC TCOPECTUYCCKUX

4 3HaHUH, BIIaJIeHHE HEOOXOJUMBbIMU HAaBBIKAMHM TPHU BBIMOTHEHUHU MPAKTHUUECKUX
3a7ad4.
JleMOHCTpHUpYEeT yCBOEHME OCHOBHOIO MaTepuasna, IIPU OTBETE JOIYyCKarTCH

3 HETOYHOCTH, NMPHU OTBETE HEAOCTATOYHO MPABWIbHBIC (DOPMYIIMPOBKH, HAPYIICHHE
MIOCJIEN0BATEIBHOCTH B M3JI0KEHUM NPOrpaMMHOI0 MaTepualia, 3aTpyJHEHUs B
BBITTOJHEHUH NPAKTHYECKUX 3aaHUN.

-1 Cnaboe 3HaHWE NOPOrPAMMHOrO MarepHaia, MpPU OTBET€ BO3HUKAIOT OLIMOKH,
3aTPyAHEHHS TIPH BBIMIOJTHEHUU TPAKTUICCKUX PabOT.

0 He ObLIO NOMBITKU BBIMOJIHUTH 33aHUE.

IlIkana u KpUTEPUH OLIECHNBAHNS TECTOBBIX 3a1aHUI

OueHka Kpurepun
«OT1au4HO» 3ananue BInosHeHOo 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. IlepeyeHb OCHOBHOM M JONOJTHHUTEILHOH YU4eOHOM JTUTEPATYPBI, HEOOXOAUMOI
AJIsA OCBOCHUSA JUCHUITIIMHBI

7.1 OcHoBHAas1 UTEpaTypa:

1. ®uszmyeckne METOIbI UCCIEAOBAaHUS Heopranndeckux BemiecTs. [loa pen. A.b.
Huxkonbckoro. M., U3a-Bo Akagemus, 2006.

2. Xangosuuau K.A. ®a3oBble 1uarpaMMbl TeTEPOT€HHBIX CUCTEM C
Tpancpopmanuamu. otB. pea. @. A. Kysnenos . HoBocubupck : UHX CO PAH, 2004.

3. Comnanes lO. I1., ITpsxun E. U MartepuanoBenenue: YueOHUK 715 BYy30B.
M.: Xumuzgar, 2007.

4. Hosbie matepuansl. [lon nayunoit pempakinuenn Kapabdacosa F0.C. M.: MUCHC. 2002.

5. H. M. bo6koBa. ®u3nueckasi XuMusi TyTOIJIaBKUX HEMETANTNYECKUX U
CWJIMKATHBIX MaTepuaioB. MuHck : Beimimas mkoia, 2007.

6. W. U. HoBukos. @a30Bble NEPEXO/bI B KPUTUUECKUE TOUKU MEXKTY
TBepaoTenbHBIMU (Dazamu. Mocksa : Hayka, 2008.

7.2 lonoJIHMTEILHAS JIUTEPATypa:

1. Bectr A. Xumus tBepaoro tena. Teopus u npuinoxenus. B 2-x
ygactax. Y. 1. [lep. ¢ anrn. M., Mup. 1988.

2. Wganos-llun A.K., Mypun U.B. Nonuka tBepaoro tena. T.1. C-I16.. U3n-Bo CIIOIY.
2000.

3. ®uctyns ®©.U. ®usuka u xumus tBepaoro tena. M.: 1995, 1.1. 1.2.

4. Tymmnckuii JLU. u np. Metoas! uccienoanus marepuanos. M. Mup,2004.

5. Opwmonr b.®. Beenenre B pU3NUECKYIO XUMUIO U KPUCTATNIOXUMHUIO
IIOJIyIPOBOXHUKOB. M.: 1973

6. Apnamcon A. @usndeckas xumus moepxuocreit. M.: Mup, 1979.

7. Kapncon T. ®orosnektpoHHas u Oxe-CleKTPOCKOIus, nep. ¢ aHri., JI., 1981

8. DnexTpoHHas U MOHHAs CHEKTPOCKOMUS TBEPJBIX Tell, Mep. C aHIIL.,
nox pexn. B. U. Paxosckoro, M., 1981.

9. XappucoH Y. DneKkTpoHHasi CTPyKTypa U CBOWCTBA TBEPBIX Tel (B 2 X
Tomax). M.: Mup, 1983.

10. Kapnun P.JI. Marueroxumus. M.: Hayka, 1989.

11. Iecrak 4. Teopus Tepmuueckoro ananusza. M., Mup, 1980.

12. Maryxun B.JI., Epmakos B.JI. ®usuka tBepaoro tena: Yu. ITocobue. — CIIO6.: M3a-Bo

«Jlaaby, 2010.

13. Kpunuuk I'.C. ®usuka MarHuTHbIX siBieHud. M: U3n-Bo Mock. yH-Ta, 1985 T

14. B. H. YeGotun ®usnyeckast Xumus TBepaoro tena. Mocksa : Xumust, 1982 .

15. II. Kodcran OTkinoHeHue OT cTeXuoMeTpuu, 1uddy3us U 3IeKTPOIIPOBOJHOCTh B
IIPOCTBIX OKMCcIaXx MeTaioB Mocksa : Mup, 1975 .

16. Y. H. P. Pao, JI. 'onanakpumiHan HoBble HanpaBieHUs B XMMUU TBEPJIOTO TEJIA.
CrtpyKTypa, cuHTe3, CBOICTBA, pEaKIIMOHHAs CIIOCOOHOCTH U Au3aitH MatepuaioB HoBocuOupek :
Hayka, Cubupckoe otnenenue, 1990 .

17. 1O. . TperbsaxoB Teepaodasubie peakunn Mocksa : Xumus, 1978

8. [lepeyeHn pecypcoB HH(pOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
(nagee - ceTn "UnTepHeT'"), HEOOXOAMMBIX /ISl OCBOEHUS TUCIHILIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snektponnas 6ubanoreka, cucrema PYHII

P Wb
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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

8.1 CocTaB nporpaMMHOro odecrne4eHust

1. Epwnas snextponHas oOpa3oBaTenbHas cuctema U-complex
AHTHIIIarHaT
Onepanunonnas cucrema Windows
KomnbrotrepHas nporpamma aist XuMukoB AcidBaselab
Kommprorepnas nporpamma s xumukoB Chemlab

LAl

9. MeToauyeckue yKkazaHusi A/l 00y4aroluXcs 10 0CBOCHUIO JTMCIUILINHBI (110
BH/JIaM YUeOHbIX 3aHATHH)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO mnpenongaBanue yueOHOW TUCIMIUTMHEI
«Heoprannueckre Marepuanbl U (HU3NKO-XUMHUECKas UICOJOTUS UX CO3JaHUS» OCHOBBIBACTCA
HA MHHOBALIMOHHBIX TCHXOJIOTO-TIEJarOrMYECKUX TEXHOJIOTUSAX, HAIIPABICHHbBIX HA MOBBILICHUE
3¢ (deKTUBHOCTH W KadecTBa (OPMHUPOBAHUA MPOGECCHOHATBHBIX HABBIKOB OOYYarOMIMXCS.
OcHoBHBIMU (hopMamMH OOy4YEeHHsI SIBIISIIOTCS: JIGKIIMM, JaOOpaTOpHbIE 3aHATHSA, a TaKxKe
camocCTosITeNTbHas paboTa yyarierocs.

Jleknus. Jlekuuu 4yuTaOT MO HambOosiee BaXKHBIM paszzaenaM nporpaMMbl. OHH HOCST
MpoOJIEMHBIN XapakTep U (GOPMHUPYIOT Y CTYJIEHTOB CHCTEMHOE MpeJCTaBlieHne 00 M3ydaeMbIX
pazzmenax mpeaMmera, OOECHEUYMBAIOT YCBOCHHE WMH OCHOBHBIX TPUHIIMIIOB U TOJOXCHUN
JaHHOW AUCUMIUIMHBL. KOHCHEeKTUpOBaHUE JEKIMM BEAETCS B CIEHUANIbHO OTBEICHHOM s
3TOro TETPaja, KaXAbId JUCT KOTOPOH AOKEH MMeTh Mo (4-5 cM) 1S JOIMOJIHUTENBbHBIX
3anucedl. Heo6xo1MMo 3anmucheiBaTh TEMY M IUIaH JIEKIUNA, pEKOMEHAYEMYIO JTUTEpaTypy K TeMe.
3anucu pas3zenoB JEKIUH JOJDKHBI MMETh 3aroJOBKH, IOJI3ar0JIOBKH, KPAaCHblE CTPOKH. Jlis
BBIJICTICHUS Pa3/IesiOB, BHIBOAOB, OINPEIEICHHM, OCHOBHBIX MJIEH MOXHO HCIOIb30BaTh LIBETHHIE
KapaHjamu u ¢guomactepbl. Ha3BaHHbBIE B JEKIIMHM CCHUIKH Ha IEPBOMCTOYHHUKH HA/I0 MOMETHUTH
Ha TOJISAX, YTOOBI MPU CaMOCTOSITENIbHON padoTe HalWTU W BIHCATh UX. B KOHCIEKTE JOCIOBHO
3aMKCHIBAIOTCS OIpPENETCHUs] TOHATHM, Kareropuii M 3akoHOB. OcTanbHOE JODKHO OBIThH
3alMcaHO CBOMMH cioBaMU. KaxaoMy CTyAeHTy HEOOXOAMMO BbIpaOOTaTh U HCIOIb30BaTh
JOMYyCTUMBIE COKpaIlleHUs] HauboJiee PacHpOCTPAHEHHBIX TEPMUHOB M TOHATHN. B KOHCHEKT
clieyeT 3aHOCHTh BCe, UTO IMpernojaBaTellb MUIIET Ha JOCKE, TAaKKE PEKOMEHAYEMbIE CXEMBI,
TaOIUIIBI, TUarpaMMbl U T.4. Tekymiast paboTa HaJ u3ydeHneM HHPOpMauH 10 aMOyJIaTOPHOMY
BEJICHUIO OOJBHBIX MPEACTaBIseT cOo00il TIaBHBIA BHJ CaMOCTOSTENLHOM pabOTHI CTYAECHTOB.
Omna BrIIOYaeT 00pabOTKy KOHCIIEKTOB JIEKIIUMA IMTyTEM CHUCTEMAaTHU3allMy MaTepuaa, 3aroJHCHHS
MPOMYIIEHHBIX MECT, YTOUHEHHUSI CXEM U BBIJCIICHUS TJIABHBIX MBICIEH OCHOBHOTO COACPIKAHHUS
nexuuu. J{ins 3TOro MCHoJb3YyIOTCS HMMEIOLIUECs y4eOHO-METOJUUECKHE MaTepuallbl U Apyras
pexomMeHnoBaHHas JuTepatypa. C 1enbpl0 YIy4llIeHHs YCBOGHHUS Marepuana Tpedyercs
MPOCMOTPETH KOHCIIEKT Cpa3y IMOCJE 3aHATHI, OTMETUTh MaTepHal KOHCIIEKTA JICKIN, KOTOPBIA
BBI3bIBACT 3aTPyJHEHMs Ji TOHUMAaHMs, MOMBITATbCS HANTH OTBETHI Ha 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 MpobsieM yueOHOro
U TpoQecCHOHANTBHOTO YpOBHS. BHeayauTopHas caMocTosiTelnbHas paboTa BBHIMONHSAETCS I10
3aJJaHUIO TIperojaaBarens, Ho 0e3 ero HemocpeacTBeHHOro y4yactus. [Ipu npeabsBieHun BUIOB
3aJJaHAll Ha BHEAYAUTOPHYIO CaMOCTOSTEIbHYIO paboTy pPEKOMEHIYeTCS HCIOIb30BaTh
g depeHIMPOBaHHBI  MOAXO0A K YpPOBHIO TOJATOTOBIEHHOCTH oOydaromerocs. Ilepen
BBITIOJIHEHHEM  BHEAyAMTOPHOW  CaMOCTOSITETIbHOH  pa®oThl  IperojaBaTeNlb  MPOBOIUT
KOHCYNIBTAIlMI0 C OMpeAeNieHueM el 3a/laHus, €ro COJAEp)KaHHSA, CPOKOB BBIIIOJIHEHUS,
OPHEHTUPOBOYHOTO 00BeMa pabOTHI, OCHOBHBIX TPeOOBaHUI K pe3ybTaTaM padOThl, KPUTEPHEB
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http://xumuktutor.ru/view_programm.php?id=16
http://xumuktutor.ru/view_programm.php?id=13

OLIEHKH, (OpPM KOHTpOJII U mepedHs juteparypbl. ColepKaHue CaMOCTOSTENbHONW palOOTHI:
YTEHHE OCHOBHOW M PEKOMEHIYEMOH JOMOJIHUTEIbHOU JINTEPATYpPhl, PEIICHUE CUTYalMOHHBIX
3aJjay, YTO CHOCOOCTBYET Pa3BUTHIO MO3HABATEIbHON AKTHMBHOCTH, TBOPUYECKOTO MBIIUICHUS
CTYJICHTOB, NIPUBUBAET HABBIKM CaMOCTOSITENILHOTO MOMCKa MH(pOpMaluy, a Takxke GopMupyer
CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEpPIICHCTBOBAHMIO, CaMOpEa3allil W TBOPYECKOH
ananranuu. CamocrosTenbHas padoTa ¢ OCHOBHOM M IOMOJHUTEIBHOM TUTEpaTypoil popmMupyet
CMOCOOHOCTh aHAJM3UPOBATh COLMAJIbHBIC MPOOJIEMbl, YMEHHE HCIOJIb30BAaTh HA MPAKTUKE B
pa3IMyYHBIX BUJAX MPO(ecCHOHATBLHON U COLIMAIbHON JeSITENbHOCTH.

Crienmanu3nupoBaHHbIE XMMUUYECKHE TPOrpaMMBbl U Ap. 1 IpOBEpKU TEKCTOB Ha
OpPUTMHAJIBHOCTh IpOrpaMMa AHTHUILIaruatT

Jlnist mpoBeIeHHs TPOMEKYTOUHOM aTTecTaluu (3K3aMeHa) KOMITBIOTEpHas opMa MPOBEPKH
MMCbMEHHBIX PaboT

10. IlepeyeHr HH(POPMALMOHHBIX TEXHOJOIHH, HCHOJb3YEeMBIX IPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOTO IpoHecca MO JUCHUIVIMHE (MOAYJII0), BKJIKYasi IepeYeHb
NporpaMMHOro obecrme4yeHuss M HHPOPMALMOHHBIX CIHPABOYHBLIX CcHUCTeM (TpH
HEe00X0AUMOCTH)

[Ipu u3yyeHuu cTyieHTaMu AUCUUIUIHHBI «Heopranudeckue Marepraibl 1 GU3HNKO-XUMUYECKasT
UJE0JIOTHS UX CO3/IaHUs» UCTIONb3YIOTCS CIEAYIOLIUE TEXHOJIOTUU:

- TEXHOJIOTMHU TpoOiIeMHOro oOyudeHusi (IpoOJieMHbIE JEKIMH, MPOBOAUMBIE B (Qopme
JMasora, pereHne yaeOHo-poQecCuoHaNbHbIX 3a7a4 Ha JEKIUAX);

- UHTEpAaKTUBHbIE TEXHOJOTMM (TPOBEJCHUE JIEKUMH JTUAJIOrOB, KOJUIEKTHUBHOE
00CyX/IeHHe pa3IMYHbIX MMOJXOJO0B K PELICHHIO TOW WM WMHON y4yeOHO-IpodeccHOHaIbHON
3a/1aun);

- MH()OPMAITMOHHO-KOMMYHHUKATHBHbIE 00pa30oBaTeIbHbIC TEXHOJOTHH (MOJIEIUPOBAaHUE
M3y4aeMbIX SIBJICHHM, Mpe3eHTalUsl y4eOHBIX MaTepHaioB (C MAaKeTOM MPHUKIATHBIX MMPOTrPaMM
Microsoft Office Point)) u aieMeHTbI TEXHOJIOTHI TPOEKTHOTO O0YUYCHHUS.

11 MarepuanbHO-TeXHU4YecKas 0a3a, HeOOXoAUMAS VISl OCYLIeCTBJIECHUS

o0pa3oBaTe/IbHOIO NMpouecca no AUCHUIINHE

VYuyebHas qucuMIUIMHA oOecriedeHa yuyeOHO-MeTOAMYECKON JOKYMEHTAe (KOMIIOHEHT
y4eOHO- METOJIMYECKOro KoMIUIekca o aucuuiuinbe). ObecnedeH noctyn K GoHaaM ydeOHBIX
nocoOuit, OUOIMOTEYHBIM (OHIAAM C TMEPHUOAMYECKUMM H3JIaHUSMH IO COOTBETCTBYIOIIUM
TeMaM. Y4yeOHble 3aHATHS [0 NpeaMeTy MPOBOJATCS B CHEHMATU3UPOBAHHON ayaUTOPUU
(unTepakTuBHas nockatlIK+Bupeonpoekrop). B mpouecce uTeHMs] JEKIMM, HMCIONB3YIOTCA
HarJsiIHbIe TOCOOUSI, KOMIUIEKT CIaii10B, BUICO-JIEKIIUH.

Nmeercs n ucnonb3yercs YMK no qucnuminuze «BoaHble pacTBOPBI 2JIEKTPOJIUTOB) Ha
AJIEKTPOHHOM U OyMa>KHOM HOCHUTEIIE.
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MUWUHUCTEPCTBO HAYKHU U BBICHIET'O ObPA3OBAHUWA
POCCUICKOU ®EJEPALIUN
(DenepanLHoe ToCy1apCTBCHHOC 6IOI[)KGTHOC 06p2130BaTeJ'IBHOG
yUpekJIeHUE BBICILIET0 00pa30BaHUs
«YEUYEHCKUI FOCYI[APCTBEHHBIPI YHUBEPCUTET
NMEHU AXMATA ABAYJIIXAMUJIOBHNYA KAJIbIPOBA»

BUOJIOI' O-XUMUYECKUI ®AKYJIBTET
Kadenpa «Xumus»

PABOYAS IIPOTPAMMA
YYEBHOI JUCHMUILINHBI

«Hanorexnosornu. Hayunbie 0CHOBBD)

Hanpasnenue moaroToBku Xumus

Kon HanpaBieHust 0ArOTOBKH 04.04.01

[Tpodunas moaroTOBKM Heoprannueckas xumus
KBanudukamus BEITyCKHUKA Maructp

dopma 00yueHus OyHasi, OYHO-3a049Has
Ko aucuuinHel dT/I.01

I'po3nbii, 2022 T.




Contamypanos [.JI. Pabowas mnporpamma ydeOHON aucuuiuinHbl «HaHOTEXHOJIOTHH.
Hayunbsie ocuoBbl» / Coct. / Comramypamo I'.JI. — TI'posssiii: ®I'BOY BO «YeueHckwii
rocynapcTBeHHbIi yHuBepcuTeT uM. A.A. Kanpeiposa», 2022 1.

PabGouast mporpamma y4eOHOW AWCIMIUIMHBI PAacCMOTpPeHa W OJ00peHa Ha 3aceIaHHH
kadenpsl «XUMHA», PEKOMEHIOBAaHA K HCIOJNB30BAaHUIO B yueOHOM mporecce (mpotokon Nel ot
03.09. 2022 r1.), coctaBineHa B cootrBeTcTBUU c TpeboBanmsmu PI'OC BO mo nHampapieHHuro
noarotoBku 04.04.01 — «Xumus» (ypoBeHb MAarucTparypbl), YTBEPKIEHHOTO MPHUKA30M
MunucrepcTBa obpa3oBanus ¥ Hayku Poccuiickoit @enepanuu ot 13 umronms 2017 r. Ne 655, ¢
yuetoM npoduis «Heopranmueckas XUMus», a Takke pabOYMM ydeOHBIM IUIAHOM IO JaHHOMY
HAIPAaBIIEHUIO MOJITOTOBKH.

©Conramypanos I'. /1., 2022 1.
©®I'bOY BO «Yeuenckuii rocyaapcTBeHHbIN yHUBepcuTeT UM. A.A. KanpipoBay, 2022 r.



10.

11.

Conepxanue

HGJ'H/I " 3aJa4i OCBOCHUS JHUCIUIIINHBI

[lepedyeHb IaHUPYEMBIX PE3YJIbTATOB 00YUEHHS 10 JUCLUIUINHE
(MOZyJ10), COOTHECEHHBIX C IJIAHUPYEMBIMHU PE3YyJIbTaTAMH OCBOCHHUS
o0pa3oBaTeNbHON IPOTrPAMMBI

Mecro nucuuiuinHel (Moayisi) B ctpykrype OITOII

CopepxaHue JUCHMILTUHBI (MOYJIf), CTPYKTYPHUPOBAHHOE 10 TEMaM
(pa3nenamM) ¢ yKa3zaHHEM OTBEJICHHOTO Ha HUX KOJUYECTBA
aKaJIEeMUYECKUX YaCOB U BHJIOB YUCOHBIX 3aHATHIA

[lepeyeHp yueOHO-METOIMUECKOTO 00ECTICUSHHS TSI CAMOCTOSTEIbHOU
paboThl 0OYYAOIIUXCS IO AUCIUTUTHHE (MOJIYIIIO)

@DoH/T OLIEHOYHBIX CPEJCTB ISl MPOBEJCHUS IPOMEXKYTOUHOM aTTECTAllUU
oOydaromuxcs Mo AUCHUIUTHHE (MOJYIIIO0)

[TepeueHb OCHOBHOM U JOMOIHUTENBHON YUEOHOM IUTEPATYPHI,
HEOOXOAMMOM JIJI1 OCBOCHHMS TUCIIMIUIMHBI (MOTYJISI)

[lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON CETH
"UntepHet", HEOOXOIUMBIX ISl OCBOCHHSI TUCIUILTAHBI (MOTYJIS)

Metoandeckne ykazaHus Uil 00y4YaroIInuXcsl 0 OCBOSHHIO TUCIIUTUTHHBI
(Moyns)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX TPH
OCYIIECTBIEHUH 00pa30BaTEIHHOIO Mpolecca MO AUCUUIUIHHE (MOAYIIO),
BKJIIOYAsi IEPEUYCHB MPOTPAMMHOT0 00ecriedeHrs U NH(POPMAIIMOHHBIX
CIPABOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH)

Onucanne MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM NSt
OCYIIECTBIEHUS 00Pa30BaTEIHLHOTO Mpoliecca Mo AUCIUIITUHE (MOIYIIIO)

CcTp.
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1. Ilesu ¥ 327241 OCBOCHHS 1M CIUIIIHHBI

Ilesiu ocBOEHUS AMCIUATIIMHBI:

- 03HAaKOMUTb MaruCTPaHTOB C OCHOBHBIMU METOJIaMU CHUHTE3a HAHOYACTHI] U
W3Y4YEHUS UX CBOMCTB.

3aga4m oCBOCHMA IMCIUIINHBI:
-3HAKOMCTBO C OCHOBHBIMU HalpaBJIEHUSIMU Pa3BUTHS COBPEMEHHON HAHOXMMHUH, METOIUKOU
MOJy4YeHHUs, CTAaOMIM3alMM W MCCIIEJOBAHUS CBOMCTB HAHOYACTHUI], NMPUMEHEHHsS HAHOYACTHI[ B
HayKe ¥ TEXHOJIOTHH.
2. IlepeyeHp NIAHHPYEMBIX Ppe3yJbTATOB OOy4YeHMs MO JHCHUIVIMHE (MOAYJI0),
COOTHECEHHBIX C IUIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUSI 00pa30BaTeJbLHON MPOrpaMMbl

[Iporiecc u3ydeHus: TUCHMIUIMHBI HampaBiieH Ha (OpMUpPOBAHHE 3JIEMEHTOB CIIEAYIOIIMX
koMrieTeHImi B coorBeTcTBHM ¢ PI'OC o gaHHOMY HanpaBJIEHUIO TOATOTOBKH:

I'pynna komMnereHuui Kareropusi koMmnereHuui Kon
VK-1: Cnoco0en
OCYIIECTBIATh
MexKynpTypHOE KpUTUYECKUM  aHAJINU3
YHuBepcanbHbIe . o
B3aMMOJIENCTBHIE NpOOJEMHBIX CUTYaLHH
Ha OCHOBE CHCTEMHOIO
IOX0/1a,
BbIpabaTHIBATh

CTpaTEruIo IEUCTBUS

IIK (p)-1: Cnocoben
TUTAHUPOBATh PaboTy |
BBIOMpATh aJICKBaTHBIC
METO/IbI PEIICHUS

CucreMHOE U KpUTHUYECKOE HayHHO-
[Ipodeccuonanbubie HCCIIEIOBATEIbCKUX
MBIIIJIEHUE
3aja4 B

HEOPraHWYeCKON XUMUU
WJIA CMEXKHBIX C
HEOPraHWYEeCKOM
XMMHEN HayKax

B pe3yjibTaTe OCBOCHUA AUCIUILIINHBI 06y11a101111/1171051 JOJDKCH:

HanmenoBanmne HHIHUKaTOpa
KOMIICTCHIIN




YK-1.3: Kputnuecku
OLICHMBAET HAJCKHOCTD
HMCTOYHUKOB UHPOpMAITUH,
paboTaet ¢ MPOTUBOPEUNBOMA
nH(popManren U3 pa3HbIX
HUCTOYHUKOB.

3HaTh: OCHOBHBIE MeTOABI cOOpa W  aHaIu3a
uHpopMaLuy, cnocodsl (popManu3auuy HEelu U METOAbI
€€ JOCTHKEHHUS.

YMerh: aHanu3upoBaTh, 00001IaTh U BOCIPUHUMATh
nH(pOpMaLMIO; CTaBUTh LETb U (HOPMYIUPOBATh 33JauH
10 €€ TOCTUKEHUIO.

Bananers: KyJIbTypoil MbIIIEHUS.

[TK(p)-1.1: CocraBnser o6muii
TUTaH UCCIICIOBAHUS U JIETAIbHBIC
TUTAHBI OTICIIBHBIX CTa/IHH.

[TK(p)-1.3: Beibupaet u
MIPUMEHSIET COBPEMEHHBIE
METOJIbl HCCIIEI0OBAHUS COCTaBa,
CTPYKTYPBI U CBOWICTB
HEOPraHUYECKUX BEILECTB U
MaTEpHaJIOB

3HaTh:
- OCHOBHBIC HAIpPABJICHUS PA3BUTHA COBPEMEHHOU

HAaHOXMMHH, METOJbl TOJY4YEHUs, CTaOWIM3aluu W
HCCIICIOBAHUS CBOﬁCTB HaHOYaCTHII, HpI/IMeHeHI/IH
HAHOYACTHI] B HAYKE U TEXHOJIOTUHU.

YMeTh:

- MOJIy4aTh BEIIECTBO B HAHOPA3MEPHOM COCTOSIHUM U
HCIIOJIB30BAThH HAaHO4YAaCTUIIbI JUIA II&HI:HCIZH.IPIX
SKCIIEPUMEHTOB.

Baangern:

- OCHOBHBIMH METOJIaMHU CHUHTE3a HAHOYACTUL] U
M3Y4YEHUs] UX CBOMCTB.

3. Mecro mucuuimiiuHbl B cTtpykrype OIIOII

Jucuunnuna «Hanorexnonoruu. Hayunsie ocHoBb» (OT/1.01) oTHOCHTCS K TUCHUIUIMHAM
dakynpratuBHO# yactu OIIOIT BO no nanpasnenuro noarotoBku 04.04.01 «Xumusy.

JlaHHBIA KypC 3aKJIaAbIBAET 3HAHUS [UIl HAyYHO-HCCIIEOBATEIILCKOW NPAKTHUKA U
BBIIIOJIHEHHUSI MAaruCTepCKux  auccepraumil. JIUCUMIUIMHA  HENOCPEACTBEHHO  CBs3aHAa C
HEOpPraHMYeCcKol XuMueH, pu3ndeckoi XuMUeH 1 aHATUTUYECKONH XUMHUECH.

4. ConepskaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBE/IEHHOI'0 HA HUX KOJMYeCTBA aKA/IeMUYeCKUX UM ACTPOHOMHYECKHX YaCOB M BH/I0B
Y4eOHBbIX 3aHATHI

4.1 CTpyKTypa AUCHUNIHHBI

OO01mast TpyA0eMKOCTh TUCIUIUTHHEI TI0 JAHHON opMe 00yUeHUS COCTABIISIET 2 3a4CTHBIC
enuHuIlsl (72 gaca)

TpyroeMKOCTh, 4acOB
®opma paboThl 00yyarormmxcs/Buasl yaeOHbIX 3aHATHI

Cemectp Bcero

2 3
KoHTakTHas ayIUTOPHAsA paboTa 00ydaroIMXCs ¢ IPENOaBaTeIeM: . 17 17
Jlexuunu (JI) - 17 17
[Ipaktrnueckue 3ansatus (113) -
JlaGopatopusie padotsl (JIP) -
CamocrositensHast padbota (CPC) - 55 55




Kypcosoii poekr (KII), kypcosas padora (KP)
okuaz (1)
Occr (D)
Pedepar (P)
CamocTosiTeIbHOE M3YUEHHE Pa3/iesioB - 55 55
By uTOroBoro KOHTpOJIS - 3a4eT
4.2 Conepxxanue pa3ieioB IUCHUILTHHBI
No |HanmmenoBanue c ®opma
oJlep>KaHue paszena TEKVIIETo
pasienajpasnena Yy
KOHTPOJIA
[TomydyeHue ¥ cra0winM3anus HAHOYACTHUI]
TMosyuenne n METOJAMH  XMMHUYECKOI'O  BOCCTaHOBJICHMS, KOO0
1 CTaGHIM3aIIs peakuuii B MHILEUIAX, OMYJIbCUIX U a%OTa
HAHOYACTHIL neHapuMepax, ¢Goto- W paguanuoHHo-| P
XUMUYECKOTO BOCCTaHOBJICHHUS,
KPUOXUMHUYECKOTO CUHTE3A.
[ IpocBeunBaromas 3JIEKTPOHHAS
MUKpockonusg. CKaHupyromas 3JeKTpOHHas
MUKPOCKOTIAS.  30HJOBAas ~ MHUKPOCKOIIHSI.
Metoasl
5 Jluppakumonnsie Metoabl. Penrrenorpadus.| KonrponbHas
HCCIEA0BAHUS “
[udpaxus HEHTPOHOB.|  paGota
HaHO4aCTHIL. PenTtreHodatroopeciieHTHasE ~ CHEKTPOCKOIHSL.
Macc-cneKTpoMeTpus.
DOTOINEKTPOHHAS CIIEKTPOCKOTHSI.
CpaBHEHHE BO3MOKHOCTEH METOIOB.
Peakuuu yactun, maruud. Peakuuu ['punbspa.
AKTUBallUs MajblX MOJEKyJd. B3pbiBHBIE
peakiuu. Cepebpo u  JOpyrue MeTallbl.
KpPHOXHMHS aTOMOB I Crabwim3anusi TMoJIMMepaM M ME30TCHaMHU. KomrponbHas
3 Peaknuun peaKO3eMeNbHBIX 3JIEMEHTOB.
HAHOYACTHUI] METAJUIOB. |AKTHBHOCTh, CEJIEKTHBHOCTh M pa3MEpHbIC pabota
bdhdextei.  Peaknmuu  mpu  CBEPXHH3KHX
Temreparypax. Peakuuu wacTtir cepeOpa
pasHoro pasMepa u (popmsl.
[[{eounble u LIEJI0YHO-3EMENbHBIE
bnemeHThl. [lepexomgnbie Mertamnsl  [I-VII
4 XUMHIYECKIE IpYII TEPHOJUYECKON CUCTEMBI. DieMeHThI KoHTpobHast
HAHOPEAKTOPBI. VIII rpynmbel NEepHOIWYECKONM  CHUCTEMBI. pa6ota

[Toarpynnsl Meau u uuHka. Iloarpynna Gopa
Y MBIIIBSKA.

AncamOIu ¢ Y4aCTUEM HAHOYACTHULI.




Hanoxumust yriepoga |Y [VIEPOJHBIE  HAHOTPYOKH. 3anonHeHue
Marenskue uacTuipl  (BHY TPEHHAX MOJIOCTEH. TIpHBUBKA K oyrponpHas
5 (YHKUMOHANBHBIX  rpynm.  TpyOkm — Kak
yriaepoaa U KpeMHUsl. pabora
MaTpulpl. BHeApeHne aTtoMOB W MOJEKYJ1 B
DynnepeHeL. MHOTOCJIONHbBIE TPYOKH.
Mopenu peakuuM aToOMOB — METaUIOB B
6 Pa3mepnbie 2 dexTh B [MaTpHIIAX. Temnepatypa miasiieHus.| KontposabHas
HAHOXHMHH Onrrueckue CIIEKTpBI. Kunernueckue|  paGora
OCOOCHHOCTH XHMHYECKUX IPOILIECCOB HA
MOBEPXHOCTU HaHOYacTUL. (O HEKOTOPBIX
HaHOYACTHIE B KaTtann3 Ha HaHOYacTUIAaX. Peakimyu OKCUIO0B.
N [TomynpoBoaHuKH U ceHCOpbl. Poroxumusa u|KoHTpobHAs
7 COBPCMCHHON  HAYKC Myapohoronnka. YIieponHble HAHOTPYOKH. pabora
TEXHHUKE HanoyacTuisl B OMOJIOTHA U MEIULIMHE.
HaHOOOBEKTHl KaKk OCHOBA HOBBIX JIEKAPCTB U
CHCTEM MX HaNpaBJIE€HHON AOCTaBKU. MoHHBII
CHHTE3 HAHOCTPYKTYp Ha MOBEPXHOCTH U B
HaHoo6HeKTh KaK 00BEME MOITYNPOBOAHUKOB. DOpMHUpPOBaHKE
OCHOBA HOBDIX HAHOKPUCTA/VIOB KPEMHHSI M TEpMaHHUS B
THOKCUIS KPEeMHHS " MOJIMMEPHBIX| KOHTpOsIbHAS
8 JIEKapCTB M CUCTEM UX |MATEpHanax IIpd HOHHOH OoMOapaupOBKe. paGoTa
HaIpaBJIECHHOU [Iporiecchl camoopraHU3alli HAaHOCTPYKTYP
JIOCTaBKH. pY  MOHHOM  CHHTE3€. AHHM30TPOIHOE
pacrnblUIeHHne MMOBEPXHOCTH
MOJIYITPOBOIHUKOBBIX MaTepuaioB npu
BO3/ICHCTBUH MOHHBIX TYyYKOB.
Hanoauarnoctuka. JIHK-uumbel u OuOYHITHL
Jlutorpaduyecku-uH Iy IUpPOBaHHAS
camocOopka  HaHOCTPYKTyp. [loHsiTHE O
9 gﬁ?ﬂiﬁ:?mm. muTOrpadUuECKU-UH Ty TUPOBAHHOM KontponbHas
GUOYMIILL camMocOopke HaHOCTPYKTYp. KpemHuenbie pabota
MOJIJIOKKH, TOMOTIOIUMEP,  TPeOOBaHUSIK
Macke.

OYHAS ®OPMA OBYYEHMUAA

4.3 Pa3enbl AUCHUIIMHBI, H3y4YaeMble B 3 cemecTpe

Ne KormdgecTBo 4acoB
a3 HaumMeHOBaHME pa3/enoB AynmuropHas
pena pash Bcero abora CP
- JI 113 JIP
1 Momyuenue u craGummu3anms HAHOYACTHIT 8 1 _ i -




2 |Meroapl uCCIEeIOBAHNS HAHOYACTHIL. 8 2 - - 6
3 Kpuoxumus aTOMOB U HAHOYACTHIl METAJJIOB. 8 2 - - 6
4 | XuMHYECKHE HAHOPCAKTOPLI. 8 2 - - 6
5 Hanoxumus yriiepona ManeHbKHU€ 4aCTHIIbI 3 > 6
yriaepojia u KpeMHus. OyiiepeHsl.
6 [PazmepHble 3pPeKxThl B HAHOXUMUU 8 2 6
7 |HaHO4YacTUIIBI B COBPEMEHHON HAyKE U TEXHUKE 8 2 6
3 HaH0OOBEKTHI KaKk OCHOBA HOBBIX 2 ) 6
JIEKapCTB M CUCTEM HMX HampaBJIeHHON JOCTaBKH.
9 |Hanommarnocruka. JIHK-uumbl u 6uouuntsl. 8 2 6
Hroro: 72 17 55
4.4 CamocTrosiTe1bHasA padoTa CTyJACeHTOB
HaumenoBanue teMbl Bup camocrositenbHOM
o Onenounoe Kon-Bo Kon
JTUCIUTUTAHBL LT BHEAYIUTOPHOU pabOTHI
CPEJIICTBO 4acoB | KOMIIETEHLUHU
pazznena obyuaromuxcs, B T.4. KCP
[Monyuenue u W3y4YECHHUE HAYYHOU VK-1
cradbun3anys JIMTEpATypHhI 10 TEME KonTtp. pabota 7 MK (p)-1
HAHOYACTHII P
Metonas! uccienoBanus | U3YICHHC HaydHOU Ko AGoTa 6 VK-1
HAHOYACTHII. JIUTEPATYPEI 110 TEME p-P [TK(p)-1
W3y4YEeHHE HAyYHOU
Kpunoxnumus atoMoB 1 JIATEPATYPBI 110 TEME Kortp. pabota 6 YK-1
HAaHOYACTHI] METAJIJIOB. [TK(p)-1
DOV p—. M3y4YeHUEe HAyIHOU o “Gora ; VK-1
HAHOPEAKTOPHI. JITCPATYPRI 1O TCME P-Pp [TK(p)-1
Hanoxumus yrnepona | M3ydyeHue Hay4dHOU
MarneHbKue 4acTHUIIbI JUTEPATYPHI 110 TEME YK-1
H patyp Kontp. pabota 6
yIJIepoJia U KPEMHHSL. [TK(p)-1
DynnepeHsl.
Pasmepubie s¢dexrsr g | 13Y TCHAC HAYTHOU Kort aGoTa 6 YK-1
HAHOX M JIATEpaTypsl IO TEME p. p K (p)-1
HanouacTuiisi B M3y4YeHUE HAy4YHOU VK-1
COBPEMEHHOM HayKe U | JINTEPATyphl 110 TEME KonTtp. padota 6 TTK(p)-1
TEXHUKE p
Hanoo0beKThI Kak M3y4Y€HUE HAy4YHOU
OCHOBA HOBBIX JUTEPATYPHI 110 TEME VK-1
JIEKapCTB U CUCTEM UX Kontp. pabota 6 MK (p)-1
HaIlpaBJICHHOU P
JTIOCTaBKH.
Hanopuarnocruka. U3y4YEHUE HAy4YHOU VK-1
JHK-uyuns u JIUTEPATYPHI MO TEME Kontp. pabota 6
ITK(p)-1
OMOYHIIBIL.
Bcero yacos 55




4.5 JlaGopaTtopHble padoThl — He IPeAyCMOTPeHbI Y4eOHbIM IIAHOM
4.6 IlpakTHyeckHe (ceMUHAPCKHE) 3aAHATHUS — HE TIPETyCMOTPEHBI Y4eOHBIM TIAHOM

4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — He MPeyCMOTPEHBI YU4COHBIM IJIAHOM

OYHO-3A0YHAS ®OPMA OBYYEHUA

O61mas TpyA0eMKOCTh IUCHUIUIMHBI 0 JaHHOH opMe 00yUeHUs COCTaBIsEeT 2 3a4eTHbIE

enuHUIBI (72 yaca)

TpynoeMKOCTb, 4aCOB

®opma paboTsl 00yuaromumxcst/Bunbl yaeOHbIX 3aHATHIA Cemectp Beero
2 3

KonTakTHas aymuTopHasi paboTa o0ydJaronmxcs ¢ IpernoaBaTesiem: - 17 17
Jlextmnm (JI) - 17 17
[TpakTrueckue 3ausatus (113)
JlaGopaTopHbie paboTsl (JIP) -
CamocTosiTenpHas padoTa - 55 55
Kypcogoii mpoekTt (KII), kypcoBas padota (KP)

oxian (/1)
Dcerd (D)
Pedepar (P)
CaMOCTOSITeIbHOE N3YUCHHE Pa3ICIIOB - 55 55
By uTOroBoro KOHTPOJIS - 3a4€T

4.3 Pazgesibl JMCHUILIMHBI, H3y4YaeMble B 3 ceMecTpe

KonunuecTBo yacoB

0
J:; HaumeHnoBanue pa3nenoB AyautopHas
P ena pasit Bcero abora CP
a a1 | o3 | ap
1 [TonydeHue u crabuiIn3alys HAHOYaCTHUIL 8 1 - - 7
2 |MeTtonasl HCCIIETOBAaHNS HAHOYACTHII. 8 2 - - 6
3  |[Kpuoxumusi aTOMOB 1 HAHOYACTHUI METAJLJIOB. 8 2 - - 6
4 [ XuMHYEeCKHE HAaHOPEAKTOPHI. 8 2 - - 6
5 Hanoxumus yrinepona ManeHbkre 4aCTHIBI 3 > 6
yriepojia u KpeMHust. OyiiepeHsl.
6 [PazmepHbie 3 PeKTH B HAHOXUMUHU 8 2 6
7 |HaHo4YacTULIBI B COBPEMEHHON HAayKe M TEXHUKE 8 2 6




3 HaHO0OOBEKTHI KaK OCHOBA HOBBIX 2 5 6
JIEKapCTB U CUCTEM MX HamlpaBJIeHHOW JOCTaBKH.
9 |Hanommarnoctuka. JIHK-uumbl 1 Ono4usl. 8 2 6
Hroro: 72 17 55
4.4 CamocrosiTeibHasA padoTa CTY/1eHTOB
HaumenoBanue teMbl Bup camocrositenbHOM
o OneHouHoe Kon-Bo Kon
JTUCIUTUTAHBI UITU BHEAYIUTOPHON pabOTHI
CPEIICTBO YacoB | KOMIETEHIIUU
paszena obyuatomnuxcs, B T.4. KCP
HoﬂyquHe u HU3YUCHUC Haquoﬁ VK-1
cTabmm3anus JIUTEPATYPBI 110 TEME Kontp. pabota 7 TIK( -) 1
HAHOYACTHUII P
Metozs! HecneoBanus | U3YUEHNE HAYIHOH VK-1
UTEPATYPHI 110 TEME Kowutp. pabora 6
HAHOYACTHII. JUTEPATYP [IK(p)-1
M3y4Y€HUE HAy4YHOU
Kpuoxumust atoMoB 1 JIATEPaTyPHI 10 TeMe Korrtp. pabora 6 YK-1
HaHOYaCTHI] METAJUIOB. [TK(p)-1
X UMIHECKIE M3y4YeHUE HAy4YHOU o “Gora ; VK-1
HAaHOPEAKTOPHI. JTATCPATYPEI 1O TCME P-p [TK(p)-1
Hanoxumus yriepoaa | U3ydeHUE HAYYHOM
MaiieHbKH€e 4aCTULbI JIATEPATYPBI IO TEME YK-1
! patyp KonTtp. pabota 6
yrJIepo/ia U KpeMHHSI. [TK(p)-1
QDyIIepEeHBL.
Pasmepnbie 23 dexTh B M3yHCHUC HAYIHOH Kom aGoTa 6 YK-1
HAHOXMMUH JIMTEPaATypPHhI 110 TEME Tp. p TTK(p)-1
Hanouactuiisl B W3y4YEeHHUE HAYYHOU VK-1
COBPEMEHHOM HayKe U | JINTEPATyphl 10 TEME Kontp. pabora 6 MK (p)-1
TEXHHUKE P
HanooOBeKTHI Kak U3y4YEHUE HAy4YHOU
OCHOBA HOBBIX JUTEpaTypHI [0 TEME VK-1
JICKapCTB U CUCTEM HUX KonTtp. pabota 6 TIK(p)-1
HaIpaBJICHHOMN p
JIOCTaBKH.
HanonuarnocTuka. M3y4YEeHHE HAyYHOU
YK-1
JHK-uumel u JUTEPaATYpPHI 10 TEME KonTtp. padota 6
HK(p)-1
OMOYHIIBIL.
Bcero yacoB S5

4.5 JIaGopaTtopHbie padOThI — He MPEAYCMOTPEeHbI Y4eOHbIM IIAHOM
4.6 IlpakTHyeckne (CeMUHAPCKHUE) 3AHATHS — HE MPEYCMOTPEHBI YICOHBIM IIJIAHOM

10




[98)
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4.7 KypcoBoii mpoekT (KypcoBasi paboTa) — He IPeAyCMOTPEHBI YUeOHBIM TUTAHOM

5. IlepedyeHb Yy4yeOHO-METOAUYECKOr0 o0ecmedYeHHs] ISl CAMOCTOAATEJNbHOM

padoThI 00y4aroMXCs M0 JUCHUILIHHE (MOAYJII0).

Jlns opraHuW3andd CaMOCTOSITEIBHOW pabOThl O0ydYaroIMXCS B COCTaBE y4eOHO-METOIUYECKOTO
KOMIIJIEKCa JUCHUIIJIMHBI UMCHOTCS HaGOpLI HHIAWBUYAJIbHBIX Sa,[[aHI/Iﬁ 1 TeCTaM IIO0 OTACJIbHBIM
TeMaM JHUCIMIUIMHEL. Y4YeT pe3ybTaTOB CaMOCTOATEILHON PaboThl BEACTCS B paMKaxX PEHTHHTOBOM
CUCTEMbI JUCLHUIIIINHBI. Ha CaMOCTOATCIIBHYIO TIMOATOTOBKY IUCHHUILIAMHBI «HanorexHonoruu.
HayuHnbie 0cHOBBD MpeaycMOTpeHo 55 yacoB. B kauecTBe NpOMEKYTOYHON OLIEHKH YCIIEBAEMOCTH
CTYJEHTOB HCIOJIb3YIOTCSl YCTHBIE OIIPOCHI BO BPEMsI POBEAECHUS IPAKTUUECKUX 3aHATHH. C 1ebI0
YCHEIIHOTO YyCBOGHMS MaTepuaia JUCHHUIUIMHBI CTYJEHTaM [peajiaraeTcsi BBIIOJIHEHUE
HHIAUBUYAJIbHBIX BaHaHHﬁ. HHH KOHTPOJIA YCBOCHUSA I[aHHOﬁ JUCHUITIINHBI y‘-Ie6HBIM IIJIAaHOM
MpelycMOTpeHa claada sKk3aMeHa. Ha sk3ameHe cTyneHTam IMpeajiaraercsi peluTh 3ajady u
OTBETHTh HAa JBa TEOPETHYECKHX BOMpOca MO MaTepuasaM y4yeOHOW aucuuIuinHbl. CTyaeHT
CUMTAETCs JOMYIIEHHBIM K c/laue SK3aMeHa NP YCIOBHH BBITIOJHEHUS UM IJIaHA YYEOHBIX 3aHITUN
1 BBIIIOJIHEHUH BCEX 3al[aHI/Iﬁ U TCCTOB B TCUCHUC CCMCCTpA, B COOTBCTCTBUU C peﬁTHHFOBOﬁ
cuctemoil. Ilpu npoBeaeHNN 3K3aMeHa OTBET CUMTAETCS yAOBIETBOPUTENBHBIM B ciydae 50-60 %
MPpaBUJIbHBIX OTBCTOB Ha TCOPCTHUYCCKUEC BOIPOCHI W PCIICHUU 3aJavu. OTBeT cuuTaeTcs HE
YAOBJIETBOPUTENbHBIM, €CIIM MaTepHall YCBOEH CTyJeHTOM MeHee, yeM Ha 50% u 3amaua He
pemena. /i momyuyeHus Oojiee TIIyOOKHMX M YCTOMUMBBIX 3HAHMH CTYJEHTaM PEKOMEHIyeTCs
U3y4aTh JAOIMOJIHUTENIBHYIO JIUTEPATYPY, CIIUCOK KOTOPOM MpUBEIeH B 1.8 paboueil mporpaMMsl 1o
JTUCIUIUIMHE, a TaKXKe IS PacIIUpEeHUs 3HAHWKM 1O TUCIUIUIMHE W JUIS BBIIOJHEHUS pedepara
PEKOMEHJIyeTCsl CIOJIb30BaTh MHTepHET-pecypehl: MOUCKOBBIE CAUTHI, 0a3bl JaHHBIX XUMHUYECKHUX
COCTMHEHH, AIEKTPOHHBIE OMOIHOTEKH (T1.8).

6. ®OH/1 OLIEHOYHBIX CPEACTB JJISl MPOBEJICHUSA ATTECTAIUM 00YYAIOUIUXCS O AUCHUILIHHE
(MonxyJ0)

[IpenycMoTpeHs! cieayronye BUabl KOHTPOJIA KauecTBa OCBOCHHSI KOHKPETHOM TUCIUIINHBIL:
- TEKYILIUA KOHTPOJIb YCIIEBAEMOCTH

@DOH/] OLIEHOYHBIX CPEJICTB AJIs IPOBEACHUS MIPOMEXKYTOUYHOM aTTECTAllMU 00YYArOIIUXCS IO
JTUCIUILTHHE 0)OpPMIIEH B IPUIIOKEHUU K paboueii mporpaMme AUCHIUTUTHHEIL.

TunoBble KOHTPOJIBHBIC 3aJJaHMsI UM WHBIE MaTepUasbl, HEOOXOAUMBIE ISl OIICHKU 3HAHUM,
YMEHHM, HaBBIKOB U (WUJIM) OMbITA AEATEIHHOCTH B MPOIECCE TEKYIIET0 KOHTPOJISA

IIpuMepHBbIe BONPOCHI JAJIs1 KOHTPOJIbHBIX padoT:

Cdhopmynupyiite 0cOOEHHOCTH XUMUYECKOTO BOCCTAHOBIICHUS TIPU MOJTyY€HUU HAHOYACTHUIL
METaJIJIOB.

[TpuBeauTe npuMepsl MOTyUYEHUSI HAHOYACTHI] METANIOB XUMUYECKUM U paJralluOHHO-
XUMHUYECKHUM BOCCTAHOBJIICHUCM.

KakoBbl GyHKIIMK OpraHUYECKUX PACTBOPUTEIICH B CHHTE3€ HAHOYACTHIL?

OG’bSICHI/ITe, nmo4yeMy MUICIIIBI U ACHAPHUMEPHI MOKHO MCIIOJIB30BATh AJIA CTaGI/IJII/IS.aLII/II/I
HAHOYACTHII.

[TpuBenuTe MpUMeEpHl MPUMEHEHHS MOPUCTBIX CTPYKTYP ISl CTAOMIN3AI[MH HAHOYACTHII.
CpaBHuTe POTOXUMUYECKOE U PATUAIMOHHO-XUMUYECKOE BOCCTAHOBJICHHE ISl CHHTE3a
HaHO4YaCTHUl METAaJIJIOB. HpI/IBGIII/ITe IMPUMCPEIL.
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OOBsicHUTE TPUHIIMITBI 30J1b-T€IIb-METOJa U 0COOEHHOCTH UCIOJIB30BAHUS CBEPXKPUTHUECKUX
pPacTBOPOB JIJIsl CHHTE3a HAHOYACTHII.

OxapakTepu3yiTe CXOACTBO U pa3Inyve METOI0B MaTPUYHON U30JISILIMU U
IpenapaTUBHOUKPUOXUMHUHU.

Ha3zoBuTte 0cOOEHHOCTH KOH/IGHCAIIMY BEIIECTB HA XOJIOAHbBIE TOBEPXHOCTH.

Onumure (akTopbl, BIUSAIONIUE A peaKUu IpYU HU3KUX TeMIlepaTypax.

ITpuBenuTe npUMepsl yCTAaHOBOK JJIS IIOJYyUEHUS] HAHOYACTHUL] C IPUMEHEHUEM Pa3IN4HbIX
XUMHUYECKHX METOJIOB.

[TpuBenuTe MpUMEPHI HCIOIB30BAHUS TOJIMMEPOB IS yIpaBieHus (OopMOi HAHOYACTHIL.
HazoBute n3BectHble BaM (hopmbl HaHovacTull. [IpuBenure npumep

Oxapakrepu3yiTe 0COOCHHOCTHU U CIIEIU(PHUKY MPOCBEUNBAIOIICH 3JIEKTPOHHON MHKPOCKOITHHL.
OnumurTe TPUHIUIBL PaOO0ThI 30HAOBBIX MUKPOCKOIIOB PA3IMYHBIX THIIOB.

Oxapakrepu3yiTe 0COOEHHOCTH AU(PPAKIIMOHHBIX METOJIOB aHAIIN3A.

ComnocraBbTe cCeU(PHUKY U YYBCTBUTEIBHOCTh PA3IMYHBIX CIIEKTPATbHBIX METO/IOB.
OOBsicHUTE KOHKYPEHTHBIE MEXaHU3MbI PEaKIUil YaCTUI] MarHusl ¢ TaJOreHyTrIeBOA0POIaMU.
OxapakTepu3yiite 0COOEHHOCTH KPUOPEAKIIMI YaCTHI] pa3INUHbIX METAJIJIOB C JUOKCHIOM
yraepoaa.

OObscHHUTE 0OCOOCHHOCTH U MIPUYMHBI B3PBIBHBIX KPHOPEAKIUH.

[TpuBeuTe IpUMEPHI TPUMEHEHHS MTOTUMEPOB JUI CTAOMIIN3aUN MOHO- U OMMETaJUTMYECKUX
HAHOYACTHII.

Onummre U 00BICHUTE 0COOEHHOCTH CIIEKTPOB CEpeOpPO—CBUHELL.

OxapakTepu3yil Te 0COOCHHOCTH U3MEHEHUS TPOBOIUMOCTH MOHO- 1 OMHAHOYACTHUIL PA3TUIHBIX
METAJIJIOB.

OObsacHUTE N3MEHEHMs], Ha0II0JaeMble B 3JIEKTPOHHBIX criekTpax u crekrpax JIIP B cucreme
cepeOpo-1raHoOuQeHMI.

[TpuBeauTe npuMepsl UCIOIB30BAHUS METACTAOMIIBHBIX KOMILJIEKCOB JIJISl U3yUEHUsS] aKTUBHOCTHU
4acTULl METAJIJIOB.

Oxapakrepu3yiite 0COOEHHOCTH 3JIEKTPOHHOTO cTpoenus P30.

OxapakrepusyiTe 0COOCHHOCTH PEaKLUil YaCTUIl caMapHs CO CIIUPTAMH U YTJIEBOIOPOIaMH.
HazoBute cnennduueckre 0cCOOEHHOCTH peaklUii YacTULl METAJIJIOB B HU3KOTEMITEPATYPHBIX
COKOHJIEHCATaXx.

[IpoananusupyiiTe peakimOHHbIE BO3MOKHOCTH METO/1a KPUOKOHCHCAIINH.

Ha npumepe camapus ¥ rojabMus 00BbSICHUTE OCOOCHHOCTH UX CIIEKTPOB B MaTpUIlE aproHa.
CpaBHUTE peaklMy YacTUI] MarHus U camapus B JBOMHBIX U TPOHHBIX CHCTEMAaX.
Oxapakrepu3yiiTe 0COOEHHOCTH PEaKLUI YaCTULl MarHusi ¢ YeThIPEXXJIOPUCTHIM YTIIEPOJIOM.
ChopmynupyiiTe BOZMOXKHBIN MEXaHU3M PEAKITUH.

ITosicauTe Ha pUMepax NOHATHS AKTUBHOCTH U CEJIEKTUBHOCTU HAaHOYACTHIl METAJLIOB.
OO0bscHUTE Ha IPUMEPE YacTUll cepedpa, Kak MOYKHO YIPABIATh UX pa3MepoM U GOPMOH.

OxapakTepu3yiTe NpeUMyIIeCTBa HU3KUX TEMIIEPATyp IPHU U3YUEHUH PEAKLUI C y4acTHEM YaCTHUIL

METAJUIOB.

Yo Takoe HaHOPEAKTOPHI?

[ToueMy yacTHIIBI MarHus MOJIb3YIOTCS OCOOBIM BHUMaHUEM ucciiefosareneit? [Ipuseaure
IIPUMEPBHI.

OO0bscHUTE 0OCOOCHHOCTH peakluil M aKTUBHOCTH YaCTUIl MarHus U KaJbIUs C
MOHOT'AJIOT€HMETaHAMHM.

[IpuBeauTe mpuMepsl peakiuii ¢ yuacTueM HaHOKPUCTAJIJIOB OKCHUJIA MarHusl.
Oxapakrepu3yidTe 0COOCHHOCTU peaKLuil YaCTUIl HUOOUS C pa3IMYHBIMU MOJIEKYJIaMHU.

. O0BsicHUTE 0COOCHHOCTH pazMepHOTO ¢ (DeKTa B KHHETUKE PEAKIIUN YaCTHUI] HUOOUS ¢ JeHTepremM

Hn a30TOM.
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[TpuBeauTe npuMepsl pa3mMepHbIX 3()(HEKTOB ¢ yuacTHEM YacTHIl BOJIb()pama U BaHAHsL.
[IpuBenuTe npuMepsl peakuii HEMOHOTOHHOM 3aBUCUMOCTH OT YHMCJIa aTOMOB KeJle3a.
Oxapakrepu3yiTe 0COOEHHOCTH MpoIiecca MOTy4YeHHUs COIbBATUPOBAHHBIX YaCTHI] METAJLIOB.
[IpuBeauTe mpuMepsl peakiyii ¢ yuacTueM HaHOYACTUIl KOOasIbTa.

Oxapakrepu3yiiTe 0COOCHHOCTH MOTy4YeHUsI OuMeTauindeckux yactui FePt.
OxapakTepusyiite cieliupuKy peakluil 3apsHKeHHbBIX U HEUTpaIbHBIX YaCTHI] METH.

UYro Takoe nepeconbBaTanys yacTuil Meramia? [lpusenurte npumepsl.

[IpuBeauTe mpuMeps! MOTyUYEHUs YaCTULL Pa3HOU (HOPMBI.

[TpuBenuTe MpUMEPHI U MPOAHATU3UPYHUTE OCOOCHHOCTH PEAKLUH C yYacTHEM YaCTHIl aTFOMHHUS.

[IpuBeauTe mpuMepsl peakifii ¢ ydacTUEM YETHBIX U HEUETHBIX YACTHII.

OxapakTepu3yiTe caMOOpraHU3alMIo YaCTHUI] U CTAOMIIM3UPYIOIIMX JIMTanaoB. [IpuBeau te
MIPUMEPBI.

[TpuBenuTe mpuUMeEphl U OOBSICHUTE MPOLIECCH CAMOOPraHU3alUU CPEPUIECKUX U
CTEP>)KHEOOPa3HBIX YACTHII.

Cdhopmynupyiite ycioBusi, BIUSIONIME HA CAMOOPTaHU3aIUI0 HAHOYACTHIL.

[lepeuncnure u oxapakTepu3yiTe METO/IbI HCCIEA0BAaHUS CAMOOPraHU3allii HAaHOYACTHII.
Oxapakrepu3yiTe 0COOCHHOCTH XUMUYECKUX PEaKIHii ¢ ydacTueM (ysiepeHoB.
OxapakTepu3yii Te IpoIecChl 3aM0JHEHUS HAHOTPYOOK.

Kak ocy1iecTBist0T NpUBUBKY (YHKIMOHAIBHBIX TPYIII K HAHOTPYOKam?

[IpuBeanuTe npuMepsl BHEAPEHUS aTOMOB U MOJIEKYJI B MHOTOCJIOMHBIE TPYOKH.

Kakue pazmepnsbie 3¢ ekt HabI0Aat0TCs B HAHOXUMHUH?

Kakne Moaenu ucionb30BaHEl I aHaIn3a B3auMOJICUCTBUI MeTalI—JIUragy?
OxapakTepu3yiTe MOJIEIH, UCIIOJIb30BaHHBIE JUIsl ONTMCAHMSI 3aBUCUMOCTH TEMIIEPATYPBI
IUTABJICHUS OT pa3Mepa YacTHIl MeTaa.

OxapakTepu3yiTe 3aBUCUMOCTb ONITUYECKUX CIIEKTPOB OT pa3zMepa YacTHII.

Kax cBs13aHa MOCTOSIHHAS PEILIETKH C pa3MEPOM YaCTHIIbI?

Oxapakrepu3yiTe 0COOEHHOCTH KWHETUKH PEAKLIUi C y4acTHEM MaJIOTo YKciia YacTHll.
Oxapakrepu3yiite 0cCOOEHHOCTH TEPMOIMHAMUKN HAHOYACTHII.

Oxapakrepusyiite BausHie pH Ha TepMOJUHAMMKY HaHOYACTHLI.

OxapakTepusyite OTJeNbHbIE CTaAUU (OTOKATATUTUYECKOTO BOCCTAHOBIICHUS AUCYIb(PHUI0B Ha
JTMOKCUJIE TUTaHA C HAHECEHHBIMU HAHOYACTHIIaMU cepedpa.

[TpuBeaute npumMepsl pazmepHbIX 3((HeKToB B (hoTOKaTATH3E.

OxapakTepu3yiTe BO3MOKHOCTH 30H0BOW MUKPOCKOIIUY B OCYIIECTBJIEHUN XUMHUYECKUX
peaKuid.

Oxapakrepu3yiiTe 0COOCHHOCTH OKHMCIICHHUsI OKCHJA YIIIepo/ia YacTHLIaMH pa3HOTO pa3Mepa
Pa3IMYHBIX METAJIJIOB.

HpI/IBCILI/ITe IPpUMCEPBI 1 OTMETHTC 0COOEHHOCTH KaTAIMTHYECKHUX peaxunﬁ C Y4aCTUCM HaHOYACTHUILL

najaus.

ITpuBenuTe npuMepsl peakui HAHOKPUCTAIUIMUECKUX OKCHJIOB.

[TpuBeauTe mpUMepsI MOTYUEHUS U UCTIOIb30BAHUS MOIYITPOBOJHUKOBBIX HAHOYACTHII.
OOBsicHUTE BIMSHUE pa3Mepa YacTHIl MOTYIPOBOIHUKOB Ha IIMPHUHY 3alpeIeHHON 30HBI.
OO0bscHUTE TPUHIUI PabOThl HAHOPA3MEPHOTO 3JIEKTPOHHOTO BBIKJIIOUATEIS.

ITpuBenuTe NpUMEpBI CEHCOPHBIX MaTEpHaJIOB HA OCHOBE MOIYIIPOBOAHUKOBBIX OKCHIIOB U
reTepOCTPYKTYDP.

Kakue BO3MOXHOCTH OTKPBIBAET ISl MOYYEHHs CEHCOPOB MCIOJIb30BaHNE HAHOMATEPUAJIOB?
[TpuBeaure npuMeps! HOTOXMMHUUECKHUX MPEBPAIICHUN ¢ yYaCTHEM HaHOYACTHI.
[TpuBenuTE MpPUMEPHI UCIIOIB30BAHUS YIIIEPOAHBIX HAHOTPYOOK.

OxapakTepu3yiTe MeTO/Ibl HCIOJIb30BAHNS HAHOYACTHI] B OMOJIOTUN U MEIULIUHE.
Ha3zoBute MeTo/1bl BBeIeHHsI OMOMATEpHAIOB B KUBBIE KIETKA U OPTaHU3MBI.
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. OxapakTepHu3yiTe Npolecch paclo3HaBaHUS OMOMOJIEKYJIaMU HEOPraHUYECKUX MAaTEpUAIOB.

. OxapakTtepu3yiiTe 3HaueHHUE KBAaHTOBO-XMMHUECKUX METOJIOB aHaIKM3a U peakluii B ra3oBoi ¢ase.
. ChopmynupyiiTe BO3MOKHOCTH UCTIOIB30BAHUS HU3KUX TEM IEpaTyp JUIs pa3BUTHS HAHOXUMUH.

. [osicHuTe, kKak B HAHOXMMUHU MEPECEKAIOTCS HAYYHbIE U MPAKTUYECKUE MPOOIEMBI.

. Oxapaxtepu3yiite npoOieMbl MacIITaOMPOBAHHSI U BOCIIPOU3BOIUMOCTH U UX CBA3b C Pa3MEpOM
M3y4aeMbIX YaCTHL.

OOmbsicHUTE 3HAUEHHE U HAHOXUMUH MCCIIEJOBAHUH B IIMPOKOM HHTEpBAJIC TEMIIEPATYP.
Cdhopmynupyiite BO3MOXKHbBIE IEPCIIEKTUBHbIE HAIIPABJICHUS UCCIIEI0BaHUI B HAHOXUMUHU.

MeTtoanyeckre MaTepHalibl, ONPEIEIISIONINE MTPOIETyPhl OIICHUBAHKS 3HAHWH, YMEHHUH,
HaBBIKOB U (WJIN) OMBITa JEATEILHOCTH
KonrtpoiabHas padora

OneHuBaeTcs HE TOJBKO TJIyOMHA 3HAHUN TOCTABJICHHBIX BONPOCOB, HO U YMEHHE
W3JI0KHUTh TUCHBMEHHO.

Kpumepuu oyenusanus: nocnenoBaTebHOCTh, MOJTHOTA, JOTUYHOCTh W3JIOKEHUS, aHAIU3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOSITENIbHOE 0000IeHne Matepuana. M3noxenne marepuana 0e3
(bakTHUECKUX OIHNOOK.

O1eHKa «omau4HO» CTAaBUTCA B CIIydae, KOT/Ia COOITIOICHBI BCE KPUTEPHH.

OneHka «xopouio» CTaBUTCS, €CIM O0yUalOLIUiics TBEPIO 3HAET MaTepHall, FPaMOTHO H, 110
CYIIECTBY WU3JaraeT ero, 3HaeT MpaKTUYeCKylo ©0a3y, HO JOIMyCKaeT HECYIICCTBCHHbBIE
MTOTPEITHOCTH.

OmneHka «ydosenemeopumenbHoy CTaBUTCS, €CINM O0YYaroIIUiics OCBOMJI TOJBKO OCHOBHOM
MaTepuay, HO HE 3HAET OTJAEIbHBIX JIeTajiel, JOIMyCKaeT HETOYHOCTH, HEAOCTATOYHO MPABUIbLHBIE
(GOpMyJIUPOBKH, HapyIIaeT IOCIEI0BATEIFHOCTh B HW3JIOKEHWH MaTepuana, 3aTpyIHSeTCs C
OTBETAaMH, IIOKAa3bIBAET OTCYTCTBHE JOKHOM CBS3M MEXKIY AaHAJIM30M, apryMEHTaIued u
BBIBOJIAMHU.

OueHka «HeyoosnemeopumenbHo» CTAaBUTCS, €clii OOydaloluiicsi HE OTBeYaeT Ha
MOCTaBJICHHBIE BOIPOCHI.

Jrtansl GOpMHPOBAHNSA M OLICHUBAHUSA KOMIIETEHIN I

Ne Kontponupyemsie paznienst (TEMbI) Kon kommnerenuuu Haumenosanue

/11 TUCIAIUINHEI (WM ee 4acTH) OIICHOYHOTO CPEJICTBA

1 [Moydenue u craOumH3amms VK-1, TK(p)-1 YO, T, Kp
HAaHOYACTHII

2 Metoabl ucciiefoBaHUsI HAHOYACTHII. YK-1, ITIK(p)-1 YO, T, Kp

3 Kpuoxumust aToMOB 1 HAHOYACTUI] VK-1, TIK(p)-1 VO, T, Kp
METAJIJIOB.

4 XUMUYECKUE HAHOPEAKTOPBI. YK-1, I[TIK(p)-1 YO, T, Kp

5 Hanoxumus yrnepona Manenbkune
YaCTHUIBI YIVIEPOAA U KPEMHUS. YK-1, I[IK(p)-1 YO, T, Kp
QyIepeHsl.

6 PasmepHbie 3 (HeKTh B HAHOXUMHUH YK-1, ITIK(p)-1 YO, T, Kp

7 Hanouactuiel B COBpeMEHHON Hayke U VK-1, TIK(p)-1 VO, T, Kp
TEXHUKE

8 HaHno0o0BbeKThl Kak OCHOBa HOBBIX
JIEKapCTB U CUCTEM UX HAIPABICHHON YK-1, [IK(p)-1 YO, T, Kp
JIOCTaBKH.
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9 Hanonunarnocruka. JIHK-uumner u

OMOYMIIBI. YK-1, IIK(p)-1 YO, T, Kp

HIkana u KpuTEepHH OLIEHUBAHUS NMMCHLMEHHBIX M TBOPYECKHUX PadoT

Bajbl Kpurepun

I'myOokoe ¥ mpouyHOE YCBOEHHME MporpamMmHoro marepuana. IlomHsle,
nocleoBaTelbHble, TPAMOTHBIE U JIOTUYECKH H3JIaraémMbleé OTBETHl  IPHU
5 BUJIOM3MECHeHNH 3ajaHus. CBOOOJHO CHpaBiseTCsl C TOCTAaBICHHBIMHU 3aj[adyaMH,
MOKeT  OOOCHOBaTh  MPHUHATHIE  pPELICHHsS,  JEMOHCTPUPYET  BIaJIeHUE
Pa3HOCTOPOHHHUMM HABBIKAMU W TPHUEMAMU BBITIOJIHCHUA ITPAKTUYCCKUX pa60T.
3HaHMe MPOTrPAaMMHOIO MaTepHala, I'PaMOTHOE H3IIOKEHHE, 0e3 CyIIeCTBEHHBIX
4 HETOYHOCTEH B OTBETE HAa BOIIPOC, MPABUIIBHOE IIPUMEHEHNE TEOPETUYECKUX 3HAHUM,
BJIa/ICHHUE HEOOXOIMMBIMU HABBIKAMH MPH BBIMOJTHEHUN MPAKTHUECKUX 3aa4.
JleMOHCTpHUpYeT YCBOEGHHE OCHOBHOIO MaTepualia, IpU OTBETE€ JOIYCKAIOTCS
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPaBHIbHBIE (OPMYIHUPOBKH, HAPYIICHUE

3 MOCJICIOBATEILHOCTH B M3JI0)KCHUHM TPOTPAMMHOTO MaTepHuaya, 3aTpyJAHCHHUS B
BBIMIOJIHEHUH MPAKTUUECKUX 3aJaHUM.
21 Cnaboe 3HaHME NPOTPAaMMHOIO MaTepuana, MpU OTBET€ BO3ZHUKAIOT OLIMOKH,
3aTPYIHEHHSI PU BHIMOJTHCHUN MPAKTHYECKHUX PadoT.
0 He ObL10 NOMNBITKY BBINOJIHUTH 33JaHHE.

Ikana u KpuTEepHU OLIEHUBAHUS TECTOBBIX 3aJaHUI

Ouenka Kpurepun
«OTnuyHO» 3aganue BeinoaHeHo Ha 91 - 100%
«Xopouio» 3ananue BoinosHeHo Ha 81 - 90%

«Y TOBJIETBOPUTEIBLHOY 3aganue BrImoiaHeHo Ha 51 - 80%
«HeynosnerBopurenpbHo» | 3aganue BeinoaHeHo Ha 10 - 50%

7. IlepeyeHb OCHOBHOM M JONOJTHHUTEIbHON YU4eOHOH JTUTEpaTypPhbl, HEOOXOAUMOI 1JIA
OCBOEHMS THCHMIIHHBI

7.1 OcHOBHas JqUTEpaTypa:

1. [Tonyuenue U uccieaoBaHNE HAHOCTPYKTYp. JIaGopaTopHBIN MPAKTUKYM MO HAaHOTEXHOJIOTHUSIM
[Onextponnsnii pecypce]/ A.A. EBmokumoBa [u Ap.].— DJIEKTPOH.TEKCTOBBIE NaHHBIE.— M.:
BMHOM. JlaGopatopus 3HaHUH, 2011.— 147 c— Pexxum JOCTYyTIa:
http://www.iprbookshop.ru/4592.— DBC «IPRbooksy, mo mapoto

1. Ceprees I'.b. Hanoxumus. M.: KZIY, 2009. 336 c.

2. Aupnpuesckuii P. A., Poryns A. B. HanoctpykrypHblie MaTepuansl. M.: Akanemus, 2005.192 c.
3. Mancypu I'.A. Ilpuniunel HaHOTeXHONOTUH. VcclienoBaHNEe KOHIEHCUPOBAHHBIX BEILECTB
MaJlbIX CUCTEM Ha MOJIEKYJIsipHOM ypoBHe. M.: Hayunsiii mup, 2008. 268 c.

7.2 JlonoiHUTEIbHAS JIUTEpaTypa
4. PamOuau H.I'. bepeskun A.B. ®Ouzndeckue 1 XUMUYECKHE OCHOBBI HAHOTEXHOJIOTHH. M.:
®usmatiut, 2008. 454 c.
5. Cy3pnaines WN.I1. HanotexHomorusi: (U3MKO-XUMHUSHA HOKIACTEPOB, HAHOCTPYKTYD
u HanoMatepuainoB. M.: Komkhnura, 2006. 592 c.
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6. HUoparumos .M., Koo A.H., Hazapos }0.®. OcHOBBI KOMIIBIOTEPHOT'O MOJICIIUPOBAHUS

HaHocucteM: Yueonoe nocodoue. — CII6: Jlans, 2010. 384 c.

7. Hpsuxos [1.H. Yraeponnsie HAHOTpYOKHU: CTpOEHUE, CBOMCTBA, mpuMeHenue, M.. bunom, 2006.

293 c.

8. Ilyn Y., Oysnc ®@. Hanorexnonoruu — M.: Texnocdepa, 2004. — 328 c.

9. http://www.nanometer.ru/ — caiiT HaHOTE€XHOJIOTrHUecKoro coobmectBa «HanomeTp»

10. http://www.rusnanonet.ru/ - callT pocCHIICKON HAHOTEXHOJIOTHYECKON CETH

11. http://www.nanonewsnet.ru/ — caliT 0 HaHOTEXHOJIOTHsX B Poccuu

12. http://www.nanorf.ru/ - xypnan «Poccuiickie HaHOTEXHOJIOT I

13. http://www.nanojournal.ru/ - Poccuiickuii 21eKTpOHHBIN HAaHOXKYpHA

14. Kypuan «Poccuiickue HAaHOTEXHOJIOTUIY.

7.3 CoBpeMeHHbIe npodeccHoHATIBHBIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE
CHCTeMBbI

http://www.portalnano.ru- ®eaepansubrit uaTepHeT noptrat HAHOTEXHOJIOI' MU 1

HAHOMATEPHAJIbBI

http://www.nanometer.ru- Hanometrp Hanotexnonoruueckoe coobmiectBo http://www.iacnano.ru

— HanmonanbHbIi HH(OpMAIIMOHHO-aHATUTUIECKUNA LIEHTP

«HaHoTexHOMIOTNY U HAHOMaTepUaIb»

http://www.nanojournal.ru — Poccuiickuii 37eKTpoHHBIA HaHOXKYpHaT http://www.nanoportal.ru —

WNHupopMalilnoHHO aHAIMTUYECKHM opTa

110 HaHoTexHoJorusaM u Hanomarepuanam OI'VII BHUMHM um. A.A.bousapa

http://www.nanorf.ru — XXypnan «Poccuiickue HaHOTeXHOIOTUM» http://popnano.ru —

«[lomynsapHble HAHOTEXHOJIOTUN

http://www.sci-innov.ru — denepanpHBIA TOPTAT 1O HAYYHOW M HHHOBAITMOHHON JIEATEILHOCTH

http://www.nanoforum.org — EBponeiickuii HanoTexHosornueckuit noprain http:// www .kiae.ru —

Poccuiickuit Hayunsiit Llentp «KypuaroBckuit Uuctutyt» http://www.nanovip.com —

MesxayHapOoIHBIN KaTallor, MOCBSIIEHHBIN OU3HeCy B cepe HAHOTEXHOIOT Ui

http://www.nanonewsnet.ru — «Caiit o HanotexHosorusix Ne 1 8 Poccuu» 15

http://www.nanometer.ru — Hanometp", calit pakynprera Hayk o marepuanax MI'Y um. M. B.

JlomoHOCOBa

http://www.nsti.org — HcTUTYT HaHo Hayku u TexHonoruid NSTT http://elibrary.ru/defaultx.asp -

Hayunas snekrponnas 6ubnuoreka http://www.nanowerk.com — MHpopManimoHHslil mopran

Nanowerk http://www.nsf.gov — National Science Foundation (NSF) — HanmoHanbHbII HayuHBIN

¢dong CIIA

http://www.portalnano.ru - @enepanbHbIil HHTEpHET - opTan «HaHnoTexHoNIOTUU U

HaHOMAaTepHaJb)

http://www.nanoforum.org - EBponeiickuit Hanotexnonorndeckuii [Topran

8. [lepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT" (naJ1€e -
ceTh ""UHTEpHET'"), HEOOXOAMMBIX /11l OCBOCHUS THCIHHUIIIMHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snekTponHas Oubnuoreka, cucrema PUHII
http://pedsovet.org/-uHTEpHET TIECOBET

DNeKTpOHHO-OMOMMoTeYHast cucTeMa usnarenbcTBa «Jlawby - Pexum goctyma: http:/
e.lanbook.com

SR
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8.1 CocTaB nporpaMMHOro odecrne4eHust

1. Enwnas snextponHas oOpa3oBaTenbHas cuctema U-complex
AHTHIUIaruaT
Onepanmonnas cuctema Windows
KommnbrotepHas nporpamma aist XumukoB AcidBaselab
Komnrerorepnas nmporpamma juist xumukoB Chemlab

ol

9. MeroauyecKkue yKa3aHus 1Jisl 00y4al0UIMXCH 110 OCBOCHUIO JUCUMILIUHBI (110 BUAAM
Y4eOHbIX 3aHATHI)

B cootBerctBun ¢ TpeboBanusimu PI'OC BO mnpenonaBanue y4eOHON UCIUIUIMHBI
«HanorexHomornn. HayuHbple OCHOBBD» OCHOBBIBAE€TCS HAa HWHHOBALIMOHHBIX IICHXOJIOTO-
MeAarornYecKuX TEXHOJOTUSX, HANpPaBJICHHbIX Ha TMOBbIIeHHE A(P(EKTUBHOCTH M KadecTBa
¢dopmupoBaHusl MpodecCHOHANTBHBIX HaBBIKOB oOywaromuxcsa. OCHOBHBIMH (hopMamu 0O0yueHHs
SBIIIOTCS: JIEKLMH, TAOOpaTOpHbIE 3aHATHUS, a TAK)KE CAaMOCTOsITeNIbHAs padoTa ydalerocs.

Jlekuus. Jlexkinuu uutaoT nmo Hambosiee BaKHBIM paszjenaM mporpammbl. OHH HOCST
poOJIeMHBIN XapakTep U (OPMUPYIOT Y CTYACHTOB CHCTEMHOE Ipe/CTaBiIeHHEe 00 H3y4yaeMbIX
paszzienax mpeamera, o0eCIeYMBaIOT YCBOCHUE UMM OCHOBHBIX NMPHUHIUIIOB U TOJIOKEHUH JTaHHON
JuciuIMHbel. KoHcniekTupoBaHue JIeKIUi BeeTCs B ClIeUaibHO OTBEACHHOMN ISl TOrO TETPaiH,
KaX/IbIi JTUCT KOTOPOW TOJDKEH UMETh mouis (4-5 cM) AJst JONOJHUTENbHBIX 3anuceil. Heo0xoanmo
3aMUChIBaTh TEMY M IUIAH JIEKIIMH, pEKOMEHAYEMYIO JUTEepaTypy K TeMe. 3amucH pa3iesioB JeKIUN
JIOJIKHBI UIMETh 3aroJIOBKH, MOJ3aroj0BKH, KpacHble CTPOKU. J[J1s BBIENEHUS Pa3AeiioB, BHIBOIOB,
onpesieNieHu, OCHOBHBIX HJEH MOXKHO HCIONb30BaTh LBETHBIE KapaHAAd M (romacTepsl.
Ha3BaHHble B JIGKIIMM CCBUIKM Ha IEPBOMCTOYHMKM HAJ0 TOMETHTh Ha TOJSIX, YTOOBI IpH
CaMOCTOSITENIbHOM paboTe HaWTH W BIOHUCAaTh HX. B KOHCHEKTE JOCIOBHO 3alMChIBAIOTCS
OIIpe/eNIeHUs] TOHATHM, KaTeropuit M 3akoHOB. OcTajbHOE JOJKHO OBITh 3alHMCAaHO CBOUMH
cinoBamu. KaxaoMy cTynieHTy He0OX0IMMO BRIPaOOTATh M UCITOJIH30BATh JOITYCTUMBIE COKPAIIICHUS
HanOoJiee pacnpoCTPaHEHHBIX TEPMUHOB M MOHATHHA. B KOHCHEKT clieayeT 3aHOCHUTh BCE, YTO
IpenoAaBaTeNb MUIIET Ha JOCKE, TaKKe PEKOMEHAyeMble CXEMbl, TaOJHIbl, JUarpaMmbl U T.[.
Texymiast paGora Hax wu3yueHHWeM uHHPopManud 1O amOyJaTOPHOMY BEACHHUIO OOJBHBIX
MpeJCTaBIsieT CcOOOM TJaBHBIM BHJ CaMOCTOSITENTbHOM paboThl cTyneHToB. OHa BKIIOYAET
00pabOTKy KOHCIEKTOB JIEKLIUH MMyTeM CHCTEMaTH3allid MaTepuaia, 3aloJHEHUs MPOIyIEHHBIX
MECT, YTOUYHEHHS CXEM U BbIAENICHUS TJIaBHBIX MBICIIEH OCHOBHOTO cofepxaHus JieKiuu. 1y aToro
UCTIONB3YIOTCS HMMEIOIIMECs y4eOHO-METOJUUECKUe MaTepualbl M Jpyras PpeKOMEHJOBaHHas
autepaTtypa. C 1enplo yiIydllleH!s] YCBOEHUSI MaTepuasia TpeOyeTcs MPOCMOTPETh KOHCIEKT cpasy
1ocJie 3aHATHH, OTMETUTh MaTepual KOHCIEKTa JEKIUil, KOTOPBIA BBI3BIBAET 3aTPyIHEHUS IS
MOHMMAHHUS, TIONBITaThCS HAWTH OTBETHl HA 3aTPyJHUTENbHBIE BOINPOCHI, HUCHOJIb3YS
PEKOMEHIYEMYIO JIUTEPATYPY.

CamocrosiTesibHasi padora. CaMocTosITeNIbHAsI paboTa SIBISETCS OJHUM U3 BHIIOB YUEOHOM
JeSITeBbHOCTH 00yYaroIUXCs, CIOCOOCTBYET Pa3BUTHIO CaMOCTOSATENBHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BAaHHOCTH, TBOPUYECKOTO MOAX0/a K PEeUIeHHIO MPpo0ieM yueOHOro U npodeccruoHalIbHOTO
ypoBHs. BHeayuTopHas caMoCTosTeNIbHas paboTa BBHIIOIHIETCS MO 33JaHUIO MPEeroiaBaTelsi, HO
0e3 ero HemocpencTBeHHOro ydactus. [Ipu mpenbsBieHHMH BHUIOB 3a/laHUNl HAa BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYIO Pa0OTy PEKOMEHIYyeTCs MCIONb30BaTh Au(depeHInpoBaHHbIA MMOAX0] K
YPOBHIO  TOATOTOBIEHHOCTH  oOywaromierocs. llepeq — BbIMoJaHeHMEM — BHeayJUTOPHOM
CaMOCTOSITENIbHOM paboThl MpernojaBaTelb MPOBOAUT KOHCYJIBTAIMIO C OINpPENEICHUEM LEIH
3aJjaHusl, €ro COoAEpKaHMsI, CPOKOB BBIIIOJIHEHUS, OPUEHTUPOBOYHOTO 00beMa paboOThl, OCHOBHBIX
TpeOoBaHUH K pe3ysbTataM paboTbl, KpUTEPUEB OLIEHKU, (POPM KOHTPOJIS U MEPEUHs JTUTEPATYpPHI.
Conep:xaHue CaMOCTOSITEIbHOM paOOThI: YTEHHWE OCHOBHOM M PEKOMEHAYeMOW TOMOIHUTEIbHOU
JUTEpATyphl, pEIICHHE CHUTYallMOHHBIX 3aJad, 4YTO CHOCOOCTBYET pPAa3BUTHUIO IO3HABATEIbHON
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aKTUBHOCTH, TBOPYECKOI'O MBIIUIEHUS CTYJIEHTOB, IIPUBUBAECT HABBIKM CAMOCTOSITEILHOTO MOMCKA
uHbopMaluy, a Takxke (OpMHUPYET CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPILIEHCTBOBAHMIO,
caMopeanu3allid ¥ TBOpueckod amanrtanuu. CamocrosiTenbHas paboTa € OCHOBHOH W
JIOTIOJTHATEIFHOUN JTIUTEepaTypoil GOpMHUPYET CIIOCOOHOCTh aHAM3UPOBATH COIMATIBHBIC MPOOIIEMEI,
YMEHHE HCIIONB30BaTh Ha MPAKTUKE B PA3IMYHBIX BHUJAX NPO(ECCHOHAIBHOW U COIMAIbHOMN
JIeSITEIIbHOCTH.

Crenmanu3upoBaHHbIE XUMUUYECKHE ITPOrpaMMBbI U Ap. 1 IpOBEPKU TEKCTOB Ha OPUTMHAIBHOCTD
nmporpamma AHTHIIIaruaT

Jlis ipoBeieHus MPOMEXYTOUYHOM aTTecTaluu (3K3aMeHa) KOMITbIOTepHast (opMa IMPOBEPKH
MMCbMEHHBIX PaboT

10. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOI Ui, HCIOJIb3YEMBbIX IPH OCYLIECTBICHUH
00pa30BaTe/IbHOIO NMpouecca no JMCHUILVINHE (MOAYJII0), BKJII0Yasi epeYeHb NPOrpaMMHOI0
o0ecrnieyeHNs] M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

IIpu n3ydyenuu cryaeHramu qucuuiuiniel «Hanorexnonornu. Hay4Hsle OCHOBBDY UCIIOJIB3YHOTCS

CJICOAYIOUEC TCXHOJIOTUU:

- TEXHOJIOTHU TpoOJeMHOTO 00yueHHUs (MpoOJEeMHBIC JEKIIMH, MPOBOJUMBIE B (opme
JIMAJIOTa, pelieHre Y4eOHO-TIPOPECCHOHANBHBIX 3a/1a4 Ha JICKIUSX );

- UIHTEPAaKTUBHBIC TEXHOJIOTUHU (NIPOBEICHUE JICKIIUH TUAIOTOB, KOJUIEKTUBHOE 00CYKICHHE
Pa3IMYHBIX TIOJIXOI0B K PEIICHUIO TOH WM HHOU y4eOHO-TTPO(heCcCHOHATLHOM 3a/1a4H );

- MH()OPMAIMOHHO-KOMMYHHUKATHBHBIC 00pa30BaTelbHBIC TEXHOJIOTUH (MOJICITUPOBAHHE
W3yYaeMbIX SIBJICHUH, TPE3CHTAlMs YYCOHBIX MaTepUaNoOB (C MAKETOM NPUKIAIHBIX TPOTPaMMm
Microsoft Office Point)) u 351eMEHTBI TEXHOJIOTHI TPOSKTHOTO OOyYCHHUS.

11.MarepuajbHO-TeXHHYECKasi 0a3a, He00OX0aUMAs 1JIs1 OCYIIeCTBJIEHUS
0o0pa30BaTeIbHOIO NpoLecca Mo AUCHUIINHE
VYuyebHasg aucuUIUIMHA oOecredeHa y4eOHO-MEeTOANYECKON IOKyMeHTalued (KOMIOHEHT
y4eOHO- METOJMYECKOro KOMIUIeKca Mo auciumuinHe). ObecriedeH aocTyn K (oHIaM y4deOHBIX
nocoOuii, OM6INOTEeUHBIM (DOHAM C MEPUOAMUYECKUMH M3IaHUSAMU 110 COOTBETCTBYIOUIMM TE€MaM.
VY4eOHble 3aHATHS 1O MPEAMETY MPOBOAATCS B CHEIUAIU3UPOBAHHON —ayAUTOPUHU
(unTepaktuBHas gockatlIK+Buneonpoektop). B mpouecce ureHMs JieKUui, HCIOIB3YHOTCS
HarJsAHbIe TOCOOUSI, KOMIUIEKT CJIai10B, BUIECO-JIEKIIUH.
Nmeercs u ucnonszyercs YMK no qucuuminne «BoaHble pacTBOPBI 31EKTPOIUTOBY Ha

9JICKTPOHHOM H 6yMa)KHOM HOCHUTCIIC.
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