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1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBI.

Ilean 0CBOCHUS UCLIUILINHBL:

- JajbpHEHIIee pa3BUTHE MHOA3BIYHONW KOMIIETEHIIMH, HEOOXOAMUMOMN JUIsl KOPPEKTHOI'O
pelIeHuss KOMMYHUKATUBHBIX 3a/lad B PA3IMUYHBIX CUTyalUsAX NPO(EeCCHOHANBHOrO OOLICHMS,
(dbopMHpOBaHUE COLMOKYIBTYPHONH KOMITETECHIIHH;

- JanpHelee (GOPMUPOBAHUE Y MArMCTPAHTOB YMEHHs CAaMOCTOSITENIBHO IPUOOpETaTh
3HAHUS 7151 OCYIIECTBICHUS TPOPEeCCHOHATBHON KOMMYHUKALUU Ha MHOCTPAHHOM SI3BIKE.

Sagaun:

- IO/JIEpKaHUE paHee MPUOOPETEHHBIX HABBIKOB M YMEHHI MHOSI3BIYHOTO OOIIEHUS U UX
UCMOJb30BaHUsl Kak ©0a3bl A8 pa3sBUTHS KOMMYHMKATHBHOM KoMIleTeHLHMH B cdepe
po(hecCHOHANTLHOM e TEIbHOCTH,

- pa3BUTHE YMEHUH AaHHOTUPOBAHMsS, COCTABICHMs IUIaHA WJIM TE3UCOB OyAyIlero
BBICTYIUICHMS.

2. IlepeueHb mNUIAHMPYEMBIX Pe3yJbTATOB OO0Yy4YeHUS MO JUCUMILUIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHUS 00pa30BaTeIbHON MPOrpaMMBbl.

[Ipouecc muzydyenust AMcUUILINHBI «ITHOCTpaHHBIN A3BIK» HaNpaBieH Ha (GOPMUPOBAHUE
cienyomux KoMmrereHuu B cootBeTcTBUU ¢ @I'OC mo 1aHHOMY HamNpaBJICHUIO MOATOTOBKU
04.04.01 «Xumus»

I'pynna xomnereHuuit Kon
Karteropusi komnereHumi

YHuBepcaabHbIe KommyHnukanus YK-4

B pesynbrare ocBO€HUS AUCHUIIIMHBI 00yUYaOLIUICS TOJKEH:

Pe3ynbTarsl 00yueHus

KO,I[ KOMIICTCHIIN U KOI[ N HAUMCHOBAHHC
MO JUCIUIIIINHE

HHJWKATOpa KOMIICTCHIIMA

3HaTh: OCHOBHBIC = COBPCMCHHBIC
KOMMYHHKATHBHBIC TCEXHOJIOIUH, B

VK-4 TOM YHCJI€ Ha MHOCTPAHHOM S3BIKE,
UCTIOJb3yeMbIe B aKaJEMHUECKOM W
Cnocoben IIPUMCHATH HpO(i)eCCI/IOHaJ'II)HOM
COBPEMCHHEIC YK-4.1 B3aUMO/JIEICTBUH; (baxTopsl
KOMMYHUKaTHEHBIC 3HaeT IPUEMBI yIIyqIIeHUs KOMMYHHKAIWH,
TEXHOJIOTHH, B TOM | 5((heKTHBHOIO y4acTHs B COBpPEMEHHBIE Cpe/ICTBa
quCIe Ha | axajmeMHUYecKux U MH(pOPMAIHOHHO-
HHOCTPaHHOM(bIX) PO eCcCHOHANbHBIX KOMMYHHKAIIMOHHBIX TEXHOJIOTHM.
A3bIKC(ax), U ekycensix YMerh:  TPaMOTHO,  JOCTYITHO
AKQICMITICCKOTO 1 W3Jarath poeCCHOHAIBHYIO
p oq)eccuf) HaILHOTO uH(popMaluio, NpeACTaBIATh
B3aUMOJICHCTBHS

pe3ynabTaThl  aKaJeMHU4YeCKOW W
npodeccHoHaTbHON  AESITeNbHOCTH
Ha pa3IUYHBIX Ty OJTMYHBIX




MEpONPUSITHSIX; UCIOJIb30BaTh
COBpPEMEHHBIE CITOCOOBI OOIIEHUS Ha
PYCCKOM M MHOCTPAHHOM SI3bIKAX ISt
OCYIIECTBICHUS yCHEIIHOI
KOMMYyHHUKAalluud Ha  o0meM u
pohecCUOHATLHOM YPOBHSIX.

Baagers: HaBBIKAMU
apryMEeHTHPOBAHHO u
KOHCTPYKTUBHO OTCTauBaThb CBOU
MO3UIMH U UJICU B aKaJEMHUYECKUX U
npoecCHOHABHBIX TUCKYCCHSIX Ha
roCyJ1apCTBEHHOM s3bike PD 1 B TOM
Yucji€e Ha HWHOCTPAHHOM  SI3BIKE;

TEXHOJIOTHEU IIOCTPOEHUS
3¢ (HeKTHBHOW KOMMYHUKAIIMA B
OpraHu3aluu; nepeaayven

npodeccnoHaIbHON HHpOpMAUKA B
UH(POPMALIMOHHO-
TENICKOMMYHHKAIIMOHHBIX CeTsX;
VICTIOJIb30BaHUEM COBPEMEHHBIX
CpenCTB MH()OPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH.

YK-4.2

VMeer nmucars,
OCYIIECTBISATH MTUCHMEHHBIN
MEPEBOJT ¥ PEAAKTUPOBAHUE
Pa3TMYHBIX aKaJEeMHUYECKIX
TEKCTOB (pedeparos, 3cce,
0030pOB, CTaTei U T.1.)

3HATh: OCHOBHBIE COBPEMEHHbIE
KOMMYHUKATHBHBIC TCXHOJIOTUH, B
TOM 4YHCJI€ Ha MHOCTPAHHOM SI3bIKE,
UCTIONIb3yeMbIEe B aKaJIeMHUYECKOM U

npogeccuoHaIbHOM
B3aUMO/ICHCTBUH; (baxTopsl
yITydIICHUS KOMMYHUKAIIH,
COBPEMEHHBIE cpeacTsa
nH(}OPMALIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHH.
YmMmers: rpaMOTHO,  JIOCTYITHO
u3nararb npohecCuOHATIBbHY IO
UH(pOpMaILIHIO, NpeACTaBIATh

pe3ynbTaTthl  aKaJeMHUYECKOM U
npoQecCHOHATIbHON  IEATEIbHOCTH
Ha Pa3IMYHbIX 1y OJIMYHBIX
MEPONPUSITHSIX; UCIIOJIb30BaTh
COBpPEMEHHBIE CITOCOOBI OOIIEHUs Ha
PYCCKOM M HHOCTPAHHOM $I3bIKaX IS
OCYILIECTBJICHHUS YCHEIIHON
KOMMYHUKallMM Ha  o0meM H
npodeccrnoHaIbHOM YPOBHSIX.

Baagers: HaBbIKaMU
apryMEeHTHPOBAHHO u
KOHCTPYKTHBHO OTCTaWBaTh CBOU
MO3UIMH U UJEH B aKaJIEMUYECKHUX U
npoeCCUOHATIBHBIX JIUCKYCCUSAX Ha
roCy1apCTBEHHOM s3bike PD 1 B TOM
4yluClie Ha HMHOCTPAHHOM  SI3BIKE;
TEXHOJIOTHEN IIOCTPOEHHUS




3p(peKTUBHOH KOMMYHHUKAllUM B
OpraHU3alNH; nepenayen
npodeccuoHanbHON HH(pOpMAIK B
uH(pOpMaIMOHHO-
TEJIEKOMMYHHUKAIIHOHHBIX CeTsX;
UCTIOJIb30BAHUEM COBPEMEHHBIX
CpEICTB nH(pOPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.

YK-4.3

Brnaneer naBeIkamMu
MIPEICTABICHUS
pe3yIbTaTOB
aKaJIeMHUYECKOU U
npodeccroHaIbHOI
JIeITEeIbHOCTH Ha
Pa3IMYHBIX HAYYHBIX
MEPOIPHUATHSIX, BKITFOUYAs
MEXIyHapOIHbIE

3HATh: OCHOBHBIE COBPEMEHHbIE
KOMMYHUKaTHBHBIE TEXHOJOTHH, B
TOM YHCJI€ HAa MHOCTPAHHOM SI3BIKE,
HCIOJIb3YyEMBIE B aKaJeMHYECKOM U
npogeccuoHaIbHOM
B3aUMO/JICICTBUN; (baxTopsl
yITy4IICHUS KOMMYHUKAIIH,
COBpPEMEHHBIE cpeacTBa
UH(POPMALIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA.
YmMers: IpaMOTHO,  JIOCTYITHO
u3Jaratb npodeccuoHaIbHYI0
UH(pOpMaLIHUIO, HpPEeACTaBIATh
pe3ynbTarthl  aKaJEMUYECKOM U
npoQecCUOHATIBHON  AEATEIbHOCTH
Ha pa3IMYHbIX Iy OJIMYHBIX
MEpONPUATHSIX; UCII0JIb30BATh
COBpPEMEHHBIE CIIOCOOBI OOIIEHUS Ha
PYCCKOM M HHOCTPAHHOM SI3bIKax IS
OCYILIECTBJICHUS YCHEHIHON
KOMMYHHUKAllMM Ha  o0meM U
npoeccnoHaIbHOM YPOBHSIX.
Baaners: HaBBbIKAMHU
apryMEHTHPOBAHHO "
KOHCTPYKTUBHO OTCTauBaThb CBOH
MO3UIIMY U UJCU B aKaJJEMHUECKUX U
npoQeCCHOHATBHBIX TUCKYCCUSX Ha
roCyIapCTBEHHOM s3bike P® 1 B TOM
qucie Ha MHOCTPAHHOM  S3BIKE;
TEXHOJIOTHEN IIOCTPOEHHUS
3¢ (HeKTHBHOW KOMMYHHUKAIIMM B
OpraHu3alyH; nepeaaden
npodeccuoHanbHON HH(OpMAIK B
nH(}OPMAaLIMOHHO-
TEJIEKOMMYHHUKAIIHOHHBIX CeTHX;
HCIIOJIb30BaHUEM COBPEMEHHBIX
CPEICTB nH(pOPMAaIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTHIA.

YK-4.4

CB0OOIHO BOCHpPHHHUMAET,
AHATM3UPYET U KPUTUUYECKU
OIICHWBAeT  yCTHYIO W
MMCEMEHHYIO JIETIOBYIO

3HaTh: OCHOBHBIE COBPEMECHHBIE
KOMMYHHUKATHBHBIC TCEXHOJOIHMH, B
TOM 4YHCIIe HA UHOCTPAHHOM SI3BIKE,
WCIONIb3yEeMbIE B aKaJeMHYeCKOM U
po¢eCcCuOHATBHOM




nH(POPMAILIMIO HAa PYCCKOM,
POJAHOM W HMHOCTPAHHOM (-
bIX) SI3BIKE (-aX).

B3aUMOJECICTBUH; baxTops
yIy4IICHUS KOMMYHUKAIHH,
COBPEMCHHBIE cpencTaa
nH(pOPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHHA.
¥YMeTb:  IpaMOTHO,  JOCTYITHO
u3JaraTh npo¢eCCUOHATBHYIO
nHpopmanuio, IPE/ICTABIATh

pe3ynbTaTthl  aKaJEMUYECKOM U
npohecCUOHATILHOW  1eATEIbHOCTH
Ha pa3IMYHbIX Iy OJIMYHBIX
MEPOIPUITHSIX; UCIOJIb30BaTh
COBpPEMEHHBIE CIIOCOObI OOIIEHUS Ha
PYCCKOM M MHOCTPAHHOM SI3bIKaX IS
OCYILIECTBIICHUS YCIEUTHOU
KOMMYHHUKAIlU Ha  O0IeM |
poQeCcCHOHATHLHOM YPOBHSIX.

Baaners: HaBbIKaMU
apryMEHTHPOBAHHO u
KOHCTPYKTUBHO OTCTauBaTh CBOU
HO3UIMH U UJIEU B aKaJEMUUYECKUX U
npo(heCcCHOHANBHBIX JUCKYCCHUAX Ha
roCy1apCTBEHHOM sA3bIke PD 1 B TOM
Yyyclie Ha HMHOCTPAHHOM  SI3BIKE;

TEXHOJIOTHEN IIOCTPOECHHUS
3¢ (heKTUBHOW KOMMYHHUKAIlUU B
OpraHu3alyy; nepeaayven

npodeccuoHaabHON HHpOpMaLUK B
nH(}OPMALIMOHHO-
TEJIEKOMMYHHUKAI[HOHHBIX CeTsX;
UCTIOJIb30BaHUEM COBPEMEHHBIX
CPEICTB HH(pOpMaIMOHHO-
KOMMYHUKAIIIOHHBIX TEXHOJIOTHA.

3. Mecto pucuumiannsl B ctpykrype OITIOIL.

I[I/ICI_II/IHJ'II/IHa «I/IHOCTpaHHHﬁ SA3BIK» HU3Yy4YaCTCsd B paMKax o0s3aTenpHOl yacTu bioka 1 mo

HanpasieHuto noarotoBku 04.04.01

«Xumusi». B cucreme oO0yueHuss IO HaIpaBJICHUIO

noarotoBku 04.04.01 «Heopranundeckas XuMus» JUCHUILIMHA «VHOCTpaHHBIM S3BIK» TECHO
CBsI3aHa C TOCIIEIYOIUMHE TUCITHIUTHHAMMU:

1.

2
3.
4

Hayuno-uccienoBarenbckas pabora

TexHonornueckas MpakTUKA.

['ocynapcTBeHHas HTOroBast arTecTalus.
3ammuTa BBITYCKHOW KBaJU(HUKAIIMOHHON paboThl, BKJIIOYas MOJATOTOBKY K IpOLEaype
3aIIUTHI U IPOLENYPY 3aLIUTHI.

OYHASA ®OPMA OBYUYEHUSA
4. CopepxxaHue JMCHMILIMHBI, CTPYKTYPHPOBaHHOE IO TeMaM (pa3zejaM) ¢ yKa3aHUeM



OTBe/ICHHOT0 Ha HUX KOJIMYeCTBa aKaJleMUYeCKUX WM aCTPOHOMUYECKHX YaCOB U BH/I0B
YueOHBIX 3aHATHIA.

4.1. CTpyKTypa IMCUHUILIUHBI.

OO01mast Tpy1I0eMKOCTh TUCIUIUIHHEI IO TaHHOH (hopMe 00yUEeHHS COCTABISAET 6 3a4eTHBIX
enuHuIl (216 ygaca).

®opma paboTsl o0yyaromuxcs/Bunpl yueOHbIX TpyaoeMKoCTh, 4acoB

3aHATHI Neo1 Ne 2 Bcero
cemecTpa cemecTpa

KonrakTHasi aytuTropHasi pa6ora 32 30 62

o0y4yaloluxcs ¢ npenojaaBarejieM

Jlexyuu (J1)

IIpaxmuueckue 3anamus (113) 32 30

Jlabopamopuwie pabomul (JIP)

CamocrosiTesibHas padora: 76 24 100

KypcoBoii npoekT, KypcoBasi paboTa

CobecenoBanue 10 10 20
TecTupoBanue 10 10 20
CaMOCTOSTeIHHO U3YUYCHHE Pa3esiOB 56 4 60
KonTpomis o4 o4
Hroro: 216

4.2. Conepxxanue pa3jesioB AUCHUIIHHBI.

Ne HaumenoBanue paznena dopma TeKyIIero
Coneprxanue pasjena
pazzuena JVCIUTUTAHBI KOHTPOJISI
Hypotheses,  Theories | Pabota ¢ HayuHbsIM TekcToM 10 | TecTupoBaHUE
1 and Laws cnenuanbHocTH.  Review  of
grammar: Bpemena rpynn Simple, | Cobecenosanue
Continuous Active Voice.
Dalton’s Atomic Theory | Ocobennoctu HaIMCaHUs Co6
Hay4YHOU CTaTbU o obecenosatne
2 OTpeIelIeHHON TeMaTHKe.
TectupoBanue

Review of grammar: Simple,
Continuous Passive Voice.
The history of periodic | Ocobennoctt  Hammcanus u | CobecemoBaHue

table NepeBoJia aHHOTAIlMM K Hay4yHOU
3 cratbe. Review of grammar: | TectupoBanne
Perfect, Perfect Continuous
Active Voice.
The _World’s greatest | poso o HAyUHBIM TEKCTOM 110 CobecenoBanue
4 chemist crenuaiasbHoctd.  Review  of
TectupoBanue

grammar: Passive Voice.




Oxygen: History & |Ilouck wu o0030p Hayunsix | CobecenoBanue
5 Occurrence Ty OJTUKaITHH. Review of
grammar: Infinitive, ero popmer u | Tectuposanue
ynoTpeOIeHHeE.
Hydrogen Crietdmka paGoTh! co | Cobecenopanue
6 cioBapsimu. Review of grammar: TeCTUDOBAIIE
Complex Subject. p
The history of chemistry | CocraBinenne  rnoccapuss mo | CobecenoBanue
npodecCuoHaIbHO
7 OpPUCHTHUPOBAHHOMN Tectuposanue
tepmuHosiornu.  Review  of
grammar: Complex Object.
The idea of the Atom Pabora ¢ Hay4HBIM TeKCTOM 1O | CobeceqoBaHue
cnenquanbHocTH.  Review  of
8 i -
grammar: Non-finite forms of | TectupoBanue
verb. Gerund.
4.3. Pa3ennbl TUCHUILTUHBI, H3y4aeMble B | cemecTpe.
KonnyectBo yacos
No KonTakTHas pabora 00ydaromuxcs
- AynuTtopHas Bue-
pas- HanmenoBanue pa3nenos
pabora ay/.
Jiena Bceero pabora
J| I3 | JIP CP
1 2 3 4 5 6 7
1 Hypotheses, Theories and Laws 26 8 18
2 Dalton’s Atomic Theory 26 8 18
3 | The history of periodic table 08 8 20
4 The World’s greatest chemist 28 8 20
Wroro: 108 32 76
Pa3gennsl qaucuuniunsl, n3yyaemsie Bo Il cemectpe.
KonmuecTBo yacoB
No KonrtaktHas paboTa 00y4Jaroumxcs
- AynuTtopHas Bre-
pas- HawnmenoBanue pasnenoB
pabota ayn.
zena Bcero pabora
J| 3 | JIP CP
1 2 3 4 5 6 7




5 Oxygen: History & Occurrence 12 6 6
6 Hydrogen 14 8 6
7 | The history of chemistry 14 8 6
g | The idea of the Atom 14 8 6
Wroro: 54 30 24
4.4. CamocTosiTeIbHAsA padoTa MATUCTPAHTOB.
Haumenosanue tembl | Bug camocTosTenbHOU Komn-Bo Kon
JTUCITUTUIAHBI HITA BHEAYIUTOPHOU pabOTHI 9acoB KOMITETEHITHH( i)
pasjena oOyuaromuxcs, B T.4. KCP
Hypotheses, Theories | ITogroroska 6€rioro yreHus CobeconoBan VK-4
and Laws HEeOOJIBIIIOr0 TEKCTa Ha ue
AHIJIMICKOM sI3bIKE, OOpaIias (2)
BHHUMaHUE Ha MMpaBuiia YTCHHSI, Camocrositen
WHTOHALIUIO U PUTMUKY bHOE
IIPEAJIOKEHU . U3y4eHUE
(14)
TectupoBanu
e (2)
Dalton’s Atomic | ®opmupoBanue CobeconoBan YK-4
Theory cioBaps MpoheCcCHOHATBHBIX U ue (2)
Hay4YHBIX CamocrosTen
TepMuHOB. PaboTa ¢ Tectamu u BHOE
BOIIPOCAMH JIJISI CAMOTIPOBEPKH. W3YYCHHE
(14)
TecTtupoBanu
e(2)
The history of periodic | Urenue nmutepaTypbl CobeconoBan YK-4
table npoeCCUOHATBLHOMN ue
HAMpaBJICHHOCTH ¥ COCTABJICHUE (3)
pe3tome mpodeccrnoHaIbHOTO CamocTosiTen
TEKCTa. BHOC
U3y4eHUe
(14)
TectupoBanu
e (3)
The World’s greatest | @opmupoBanme CobeconoBan YK-4
chemist cioBaps nMpoeCcCHOHATBHBIX U ue
HAYYHBIX 3
TepMuHOB. Pabora ¢ Tectamu mo | CamocTtosiTen
3aJJaHHOW TEMaTHKE. bHOE
W3yYCHHE
(14)
TecTtupoBanu

e(3)




Hroro 3a 1 cemecrp: 76
Oxygen: History & | becena mo nekcuueckum temam. | CobecomoBan YK-4
Occurrence IToaroroBka K MOHOJIOTUYECKUM ue (2)
U IUAJIOTUYECKUM CamocrosiTen
BBICKa3bIBAHUSIM. BHOE
uzyuenue (1)
TectupoBanu
e (2)
Hydrogen becena mo nekcuueckum temam. | CobeconoBan YK-4
[ToaroToBKa K MOHOJIOTHUYECKUM ue (2)
U IUAJIOTUYECKUM CamocTrosren
BBICKA3bIBAaHUSIM. bHOE
uzyuenue (1)
TectupoBanu
e(2)
The history of | Becena o nexkcuueckum remaM. | CobecomoBad VK-4
chemistry IToaroroBka K MOHOJIOTUYECKUM ue (2)
U IUaJIOTUYECKUM Camocrositen
BBICKa3bIBAHUSIM. BHOE
uzyuenue (1)
TectupoBanu
e(2)
The idea of the Atom | ®opmupoBanue CobeconoBan YK-4
cioBaps NPOoPeCCUOHANbHBIX U ue (4)
HAYYHBIX CamocrosiTen
TepMuHOB. PaboTa ¢ Tectamu no BHOE
3aIaHHOY TEMaTHUKe. uzyudenue (1)
TectupoBanu
e (4)
Uroro 3a 2 cemectp: 24
4.5. JlabopaTopHble 3aHATHS.
JlaGoparopHble 3aHATHS HE IIPETyCMOTPEHBI YUEOHBIM IUIAHOM.
4.6. [IpakTHueckue (ceMUHAPCKHE) 3aAHATHS.
Komungectso
Ne 3ansaTHa Ne paznena Tema
4acoB
1 2 3 4
1 cemecTp
Pabota ¢ Hay4HBIM TEKCTOM IO CHenHanbHOCTU. becena
no teme: “Chemistry in everyday life”. Grammar:
1 1 Participle | u Il 1 ocobeHHOCTH HX yIOTpEeOICHUS. 4
Bpemena rpynmSimple, Continuous Active Voice.




Oco0OeHHOCTH  HamHWCaHWsA HAYYHOW CTaTbu  TIO
ompezaeneHHoN TemaTuke. becena mo teme: “Difference
Between Organic and Inorganic Chemistry Electric
current”. Grammar: Bpemena rpymn Simple, Continuous
Passive Voice.

Oco0EHHOCTH HAIMCAaHUs W TEPeBOJa AHHOTAIUHM K
HayyHoi cratee. Topic: “Half Life in Nuclear
Chemistry”.

Grammar: Bpemena rpynmn Perfect, Perfect Continuous
Active Voice.

Pabora ¢ HayY4YHbIM TCKCTOM I10 CIICOUAJIbHOCTH. Becez[a
no Teme: “Chemical Reactions in Everyday Life”.
Grammar: Bpemena rpymnmsl Perfect Passive Voice.

Pabora ¢ HayuyHBIM TEKCTOM 1O cnenuaibHOCTH. becena
nmo Teme: “Oxygen: History &  Occurrence”.
Grammar:oco0Obie cily4ae BBIpaXEHHS CKa3yeMoro
TJ1arojiomM B CTpaJdaTCIbHOM 3aJI0TC.

[Touck u 0030p HayuHbIX MyOnuKauii. becena mo Teme:
“Hydrogen”. Grammar: coctaBHOE HMEHHOE CKa3yeMoe.
OOmue cBeaeHHd O HEMUYHBIX (opmax Tharosna.
Crioco0ObI BEIpaXKECHHS TIPEIUKATHBA.

Crernuduika paboThl co ciaoBapssmu. Topic: “The History
of Chemistry ”.Grammar: MoJIeKAIIEe.
Cy'IJ_IeCTBI/ITeJ'IBHOG B (I)YHKI_II/II/I IO AJICKAIICTO.
MectouMeHue B q)YHKI_II/II/I ImoaJjieKauiero.

Cocrasnenue riaoccapus o npoheccuoHaIbHO
OpPHEHTHPOBAaHHOH TepMuHONIOTHH. becena mo teme:
“The Idea of the Atom”.Grammar: o6opot
«AMEHUTETbHBIN nmagex c I/IH(i)I/IHI/ITI/IBOM».

Hroro B 1 cemecrpe:

32

Ne 3aHsaTus

Ne paznena

Tema

KonnuectBo
4acoB

1

2

3

4

2 ceMmecTp

Molecules  PaGora ¢ Hay4HBIM TEKCTOM IO
cnenuanbHocTd.  CocTaBieHHe — TiOccapus 110
poeCCHOHATBHO OPUEHTUPOBAHHOW TEPMHUHOJIOTHH.
Topic:  “Molecules”. Grammar: HUHQUHUTUB U
UHOUHUTUBHBIA 000pPOT B (YHKIMH TOJIEXKALIETO.
PabGota ¢ Hay4yHBIM TEKCTOM TII0 CHEIHATbHOCTH.
CocraBneHue rioccapusi 1O  NMPO(EecCHOHATBHO
OpPUEHTHPOBAHHOW TEPMHHOJIOTHH.




Oco0eHHOCTH HaNMCaHUs HAYYHOH CTaThH 110

omnpeneneHHoi Temaruke. Grammar: The Objective
10 10 Participle Construction. Becexa o Teme: «Detection of 4
heavy metal in plants»

OCoOCHHOCTH HANWCaHMS U TIEPEBOJIa aHHOTAIUH K
Hay4Ho# cratbe. Topic: “The Nature of a Gas”.

11 11 Grammar: NpuaaTOYHOE MPEATI0KECHNE B PYHKIIUU 4
MOJTeXKAIIETO.

Pabora c Hay4HbBIM TEKCTOM IO crenuaibHOCTH. becena

12 12 mo Teme. «Optimizing indoor plants life through 4
chemistry»
13 13 PaboTa ¢ Hay4HBIM TEKCTOM I10 CrielaabHOCTH. becena 4

no teme: «Oxygen discovery»

Pab6ora ¢ HAayYHBbIM TCKCTOM I10 CIICHUAJIBHOCTH. becena

14 14 no teme: « Water purification systems» 4
15 15 Pabora c Hay4HbBIM TEKCTOM IO cnienuanbHOCTH. becena 6
1o Teme: «Air pollution measurementsy
HToro Bo 2 cemecTpe: 30
Bcero:

OYHO-3A0OYHASA ®OPMA OBYYEHUA
4.1. CTpyKTypa IMCUUILIUHBI.

OO0mmast Tpy1T0EMKOCTh TUCIUILIMHBI IO JAaHHOH opMe 00ydeHus: COCTaBIsIeT 6 3a4eTHBIX
enunwuil (216 gacos).

dopma paboTs! o0yyaromuxcs/Buipl yueOHbIX TpyaoeMKoCTh, 4acoB

3aHATHH Ne 1 Ne2 Bceero
cemecTpa cemecTpa

KonrakTHas aynuropHas padora 17 17 34

00y4YaloIMXCs C MpenojaaBareaemM

Jexyuu (J1)

Ipaxmuueckue 3auamus (I13) 17 17 34

Jlabopamopusie pabomut (JIP)

CamocrosiTesibHasA padoTa: 91 37 128

KypcoBoii mpoekT, kypcoBas padora

CobecenoBanue 10 10 20
TectupoBanue 10 10 20
CaMoCTOsITENBHO U3YUYEHHE PA3IETIOB 71 21 92
KonTpomis Ok3 54

Hroro: 216




4.2. ConepxxaHue pa3ieioB AUCHUNIHHBI.

ConeprxaHue pasjena

dopma TeKyIIero

KOHTPOJISI
Ne HanmenoBanue paznena
pasaciia JUCHUITIIMHBI
Hypotheses, = Theories | Pa6ora ¢ nayunsiM TekcTom 1o | CobecemoBaHue
1 and Laws crenuansHoctd.  Review  of
grammar: spemena rpynn Simple, | Tecruposasue
Continuous Active Voice.
Dalton’s Atomic Theory | Ocobennoctu Harucanus | CobecenoBaHue
HAYYHOU CTaThu o
2 OTIpEICTICHHOMN TeMaTHKe. Tecrupoanue
Review of grammar: Simple,
Continuous Passive Voice.
The history of periodic | Ocobennoct  nHammcanus u | CobecemoBaHue
table HepeBO/ia AHHOTAIMU K HAay4YHOM
3 cratbe. Review of grammar: | TectupoBatue
Perfect,  Perfect  Continuous
Active Voice.
The .World’s greatest | posoo o HAYYHEIM TEKCTOM IO CobecenoBanue
4 chemist cnenquanbHocTH.  Review  of
grammar: Passive Voice. Tecruposare
Oxygen: History & |Ilouck wu o0030p Hayunsix | CobecenoBanue
5 Occurrence nyOJIMKaIuii. Review of
grammar: Infinitive, ero ¢popmer u | TecTupoBanue
ynoTpebJieHue.
Hydrogen Crienmdua paGoTI co | Cobecenopanue
6 cioBapsimu. Review of grammar: TecTHDOBAHIE
Complex Subject. p
The history of chemistry | CocraBienue  rioccapuss 1o | CobecemoBanue
poheccCuoHaNbHO
7 OPUEHTUPOBAHHOU Tectuposanue
tepmuHONornu.  Review  of
grammar: Complex Object.
The idea of the Atom Paborta ¢ nHayunsiM Tekctom 1o | CobecemoBaHue
8 cnenuanpHocTd.  Review  of
grammar: Non-finite forms of | TectupoBanue
verb. Gerund.
4.3. Pa3nennbl TUCHUILTUHBL, H3y4aeMble B | cemecTpe.
Ne KonndaecTBo yacoB
pa:_s- HauMeHOBaHHE PasIeioB KonrtakTHas paboTta o0yJaronmxcs
AynutopHas Bre-
Jiena Bcero pa6oTa aya,




a| m3 | o pag;m
1 2 3 4 5} 6 7
1 Hypotheses, Theories and Laws 26 4 29
2 Dalton’s Atomic Theory 26 4 22
3 | The history of periodic table 26 4 22
4 | The World’s greatest chemist 30 5 25
Hroro: 108 17 91

Pa3zaennl iucuuniiMHbl, n3yyaembie Bo |l cemectpe.

KommuecTBo yacos

KonTakTHas pabora 00ydaromuxcs

Ne
AynuTtopHas Bue-
pas- HanmenoBanue pa3znenos
pabora ay.
Jena Bcero pabora
J | I3 | JP CP
1 2 3 4 5 6 7
5 Oxygen: History & Occurrence 12 4 8
6 Hydrogen 12 4 8
7 | The history of chemistry 14 4 10
g | Theidea of the Atom 16 5 11
HTroro: 80 17 37
4.4. CamocTosiTeIbHAsA padoTa MArHCTPAHTOB.
HanmenoBanue tembl | Bua camocTosiTenbHON Kon-Bo Kon
JUCLATIIIMHBI WA BHEAYIUTOPHOMN pabOTHI 4acoB KOMITETEHINH (i)
pasnena oOyuatomuxcs, B T.4. KCP
Hypotheses, Theories | [Toaroroska 6eryioro yTeHus CobecooBan YK-4
and Laws HEeOOJIBIIOr0 TEKCTa Ha ue (2)
AHTJIMICKOM sI3bIKE, OOparias CamocrosTen
BHHUMaHUE Ha MpaBuia YTeHHUS, bHOE
WHTOHALIUIO U PUTMHUKY U3y4EeHUE
MIPEIOKEHUH. (18)
TectupoBanu
e(2)




Dalton’s Atomic | ®opmupoBanue CobeconoBan YK-4
Theory cioBaps NpopeCcCUOHATbHBIX U ue (2)
Hay4YHbIX Camocrositen
TepMHHOB. PaboTa ¢ Tecramu u bHOE
BOIIPOCAMHU IS CAMOIIPOBEPKH. W3YYCHHE
(18)
TectupoBanu
e(2)
The history of periodic | Urenue muteparypbl CobecoaoBan YK-4
table npodeCCHOHATBLHON ue (2)
HAIpPaBIEHHOCTHU U cocTaBienue | CamocrosiTen
pestome MpohecCHOHATEHOTO BHOC
TEKCTa. U3y4eHUe
(18)
TectupoBanu
e (2)
The World’s greatest | @opmupoBanue CobeconoBan YK-4
chemist citoBaps IpoQecCHOHATBHBIX U ue (4)
HAYYHBIX CamocrosiTen
TepMuHOB. Pabora ¢ Tecramu 1o BHOE
3aJJaHHOW TEMaTHKE. U3y4eHUe
A7)
TectupoBanu
e(4)
Hroro 3a 1 cemectp: 91
Oxygen: History & | becena mo nekcuueckum temam. | CobecomoBan YK-4
Occurrence ITonroroBka K MOHOJIOTHYECKUM ue (2)
U JTUATOTHYECKUM CamocrosTen
BBICKA3bIBAaHUSIM. BHOE
uzyuenue (4)
TectupoBanu
e (2)
Hydrogen becena o nexcuyeckum temam. | CobecomoBaH YK-4
[ToaroToBKa K MOHOJIOTUYECKUM ue (2)
U TUATOTHYECKUM CamocrosTen
BBICKA3bIBAHUSIM. BHOE
uzyuenue (4)
TectupoBanu
e(2)
The history of | becena o nekcnueckuMm temaMm. | CobecomoBad YK-4
chemistry [ToaroroBka K MOHOJIOTUYECKUM ue (2)
U TUAJIOTUYECKUM CamocrosiTen
BBICKA3bIBAHUSIM. BHOE
usyuenue (4)
TecTtupoBanu

e (2)




The idea of the Atom | ®opmupoBanue CobeconoBan YK-4
cioBaps nMpoheCcCHOHATBHBIX U ue (4)
Hay4YHbIX Camocrositen
TepMuHOB. PaboTa ¢ Tecramu o bHOE
3aJITaHHOW TEMaTHKE. nsyuenue (5)
TectupoBanu
e(4)
Hroro 3a 2 cemecTp: 37
4.5. JlabopaTopHble 3aHATHS.
JlaGopaTopHble 3aHATHS HE MIPETyCMOTPEHBI YUEOHBIM ITLIAHOM.
4.6. IIpakTuyeckue (CeMMHAPCKHUE) 3aHATHS.
4.6. IIpakTuyeckue (ceMMHAPCKUE) 3aHATHS.
KonnuectBo
No 3aHATHS No paznena Tema
4acoB
1 2 3 4
1 cemecTp
Pabora c Hay4HbIM TEKCTOM IO cnenuaibHocTH. becena )
1 1 o teme: «A Brief History of the English Language».
OcoOeHHOCTH  HaNMCaHUs HAy4yHOM CTaTbu IO 2
2 2 ompeneneHHo  Temaruke. becema mo  Teme:
«Agriculturey.
Oco0OeHHOCTH HamHUCaHWs U TEPEeBOJa AHHOTAIMH K 2
3 3 Hay4HOU craThe. becena mo teme: «Being Different -
British Charactery.
PaboTta ¢ HayuyHBIM TEKCTOM TIO ClieMaIbHOCTH. becena 2
4 4 no Teme: «Pomiculture»
5 5 [Touck u 0630p HayuHbIX MyOnukanuii. becena mo teme: 2
«Britain in Briefy.
Crneuunduka paboTsl co cnoBapsMu. becena mo reme: 2
6 6 «Plantsy
CocraBnenue rioccapus IO  NPOQPecCHOHAIBHO 2
7 7 OpUEHTUPOBAHHOW TepMHUHONOTUHU. becena mo Teme:
«Agriculture in Nothern Irelandy.
PaboTa ¢ HayuyHBIM TEKCTOM TIO CIIeIMAILHOCTH. becena 3
8 8 no Teme: «What is evolution?»
Hroro B 1 cemectpe: 17
KonuuectBo
Ne 3ansaTHs Ne paznena Tema
4acoB
1 2 3 4

2 ceMecTp



https://www.native-english.ru/topics/a-very-brief-history-of-the-english-language
https://www.native-english.ru/topics/being-different-british-character
https://www.native-english.ru/topics/being-different-british-character
https://www.native-english.ru/topics/britain-in-brief
https://www.native-english.ru/topics/buckingham-palace

PaboTa ¢ Hay4HBIM TEKCTOM IO crieruanbHocTH. becena

9 9 o teme: «Fundamentals of plant growing.». 2
Oco0eHHOCTH HAMCAHUsI HAYYHOM CTAaTbU MO

10 10 onpeaeneHHoN TeMaruke. becena o teme: 3
«Nonflowering plants»
Oco0eHHOCTH HAaNMKCAHKS U TIEPEBOIa AaHHOTAITUH K

11 11 Hay4yHOU ctathe. becena mo Teme: « Viniculturey 4
Pabota c Hay4HBIM TEKCTOM IO creluaibHocTH. becena

12 12 o teme: «Fundamentals of agronomy». 4
Pabora c Hay4HbBIM TEKCTOM IO cnenuaibHOCTH. becena

13 13 . . 4
1o Teme: «Agriculture in New Zealand.

HToro Bo 2 cemecTpe: 17

Bcero:

YCBOCHHUIO HM3y4aeMoro Kypca,

4.7. KypcoBasi npoeKT, KypcoBasi pagoTa.

KypcoBoiil mpoekT He Mpe1yCMOTPEeH YUeOHBIM IIJIaHOM.

5. llepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecneyeHus: AJIsi CAMOCTOATEbHOH padoThl
00y4YaKIIMXCS M0 TUCHUILINHE (MOIYJIIO).

Bospacraer 3HaUMMOCTh CaMOCTOATENHLHONM PabOThl MAarkuCTPAHTOB B MEKCECCHOHHBIN
nepuof. [losromy u3ydenue nucuuruinHbl « THOCTpaHHBIN SI3BIK» MpeaycMaTpUBaeT padoTy C
OCHOBHOM M CHEUUAJIbHOW JINTEPATYPOil, @ TAKIKE BBINOJHEHUE JOMAITHUX 33 IaHUM.
CamocTosTenpHas padoTa MaruCTPaHTOB JOJDKHA CIIOCOOCTBOBAaThH Oosiee TIIyOOKOMY

dbopMUpOBaTh HABBIKA HCCIIEIOBATEIHCKON PabOThI
OPUEHTHPOBATH MATUCTPAHTOB HA YMEHUE MPUMEHATh TEOPETUUECKME 3HAHUS HA TIPAKTHUKE.

n

Ne
pasiea

Bonpocel, BBIHOCHUMBIE HA
CaMOCTOSITE/IbHOE M3YUYEeHHUe

dDopmMa KOHTPOJIA Y4eOHO-MeTOAMYECKAS
JuTeparypa




1-2 Crenuduxa paboTsl co CobecenoBanne | Jlykuna JLB. Kypc
CJIOBapsIMHU U COCTaBIICHUE AQHTJIMHCKOTO  sI3bIKA  JJIst
riioccapus 1o MarucTpaHTOB. English
podeCCHOHAIBHO- Masters Course
OpPUEHTUPOBAHHOU [DnexTpoHHBII  pecypcl:
tepmuHosioruu. [louck u 0630p yueOHOe  mocoOue It
HaYYHBIX yOJIMKauil 1 MarvucTpaHTOB IO PA3BUTHIO
JIEKTPOHHBIX HCTOYHHUKOB U COBEpIICHCTBOBAHUIO
uH(pOpMaIKH, TTOJrOTOBKA o0mMX W  MPEIMETHBIX
3aKJIFOYEHUS TI0 0030pYy. (memoBoit AHTJTMHACKUN

s3pIK) KoMmmeTeHrwit / JI.B.
Jlykuna. —  DJEKTpOH.
TEeKCTOBbIE  JIaHHBIE.  —
Bopouex:  Boponexckuit
roCyJapCTBEHHBIN
ApPXUTEKTYPHO-
CTPOUTEIbHBIN
yausepcuter, ObC ACB,
2019. — 136 c. — 978-5-
89040-515-9. - Pexum
JocTyma:
http://www.iprbookshop.ru/
55003.html

3-4 Od¢opminenue 3as8BKH Ha CobecenoBanne | Munbsp-benopyuena

KOH(EPEHIIUIO. AIL
[TpopaboTka yueOHOTO AHTII0-pyccKue 000pOThHI
MmatepHaia (o KOHCIIeKTaM HaY4YHOI peuu: MEeToI.
JeKUUH y4eOHON U HayYHOH nocobue M.: @nuHra:
JAUTEpaType) U MOArOTOBKA Hayxa, 2020. — Pexxum
JIOKJIA/IOB Ha CEMHHAPAxX M JOCTyTIA!
NPaKTUYCCKHUX 3aHATHUSAX, K https://rucont.ru/file.ashx?g
YYaCTUIO B TEMATHUECKHX uid=3bleb71f-a51d-442b-
JIUCKYCCHSIX. 93a7-9449e4e5df21

5-6 Crneunduka rekcuyecKkux CobecenoBanne | Munbsp-benopyuena

Cpe/CTB
JIETIOBOTO M MPO(heCCHOHATHHOTO
JMCKypca: MHOTO3HAYHBIE
CITy>KE€OHBIC U

oOI11eHayYHbIe CJI0BA, TEPMHHBI,
WHTEPHAIMOHAII3MBI.
®Dpa3eosoru3msl,

XapaKTepHBIC ISl TUCEMEHHON H
YCTHOW PEeUYH B CHUTYaIUsIX
poeCCHOHATBHOTO OOIICHHS.
Cpenctna

AL

AHTI0-pyccKue 000pOoThI
HAay4YHOU pe4u: METOL.
nocobue M.: ®nunTAa:
Hayxa, 2020. — Pexxum
JocTymna:
https://rucont.ru/file.ashx?g
uid=3bleb71f-a51d-442b-
93a7-9449e4e5df21



http://www.iprbookshop.ru/55003.html
http://www.iprbookshop.ru/55003.html
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21
https://rucont.ru/file.ashx?guid=3b1eb71f-a51d-442b-93a7-9449e4e5df21

npodeCCHOHATIBHOTO IUCKYpCa.

7-8 Urenue nurepaTypbl Cob6ecenoBanne | ['ymoBckas I'.H. LSP:
npohecCHOHATBLHOM English of Professional
HaIpaBJIEHHOCTH M COCTABJICHUE Communication:
pe3tome mpodeccnoHaILHOTO AHTIMICKUAN SI3BIK
TEKCTa. 1pohecCuOHATBLHOTO

oOmieHus: [yaeOHUK Jyis

BY30B|

M.: Acnexkr IIpecc,

2019. — 349 c. — Pexum

JOCTYyTIa!

www.studentlibrary.ru/book

[ISBN9785976528468.html
6. @oHJ OLEHOYHBIX CPEeICTB /IS TeKYyllero KOHTPOJIsi YCIeBaeMOCTH M

l'[pOMe)KyTO‘lHOﬁ aTTreCTalum.

Otanbl GOpMUPOBAHUS U OLECHUBAHUS KOMIIETCHIIUH.

Ne n/m Kontposmpyemsie Kon HanMeHoBaHME OLIEHOYHOI'O
pa3aeJibl (TeMbl) KOMIIETCHINH (WK | CPeACTBa
€e yacTu

1. Hypotheses, Theories and YK-4 CobGecenoBanue TectupoBanue
Laws

2. Dalton’s Atomic Theory VK-4 CobecenoBanue TectupoBanue

3. The history of periodic YK-4 CobGecenoBanue TecTupoBanue
table

4. The World’s  greatest YK-4 CobecenoBanue TecTupoBaHue
chemist

5 Oxygen: History & YK-4 CobGecenoBanue TectupoBaHue
Occurrence

6 Hydrogen YK-4 CobGecenoanue TectupoBaHue

7 The history of chemistry YK-4 CobGecenoanue TectupoBaHue

8 The idea of the Atom YK-4 CobGecenoBanue TecTupoBanue

Kpurtepun onenuBanms.

Onenka 3HaHu# npeanonaraeT AuddepeHnrpoBaHHbIN TOAX0 K 00yyaromeMycs, yueT
€ro MHAMBHUAYAIbHBIX CIIOCOOHOCTEH, CTENIEHb YCBOCHUS U CUCTEMATHU3allMM OCHOBHBIX MOHSATHUI
U Kateropuii mo gucuuruinHe. Kpome Toro, oreHuBaeTcsi He TOJIBKO TINyOMHa 3HaHUUH
MOCTaBJIEHHBIX BOIIPOCOB, HO M YMEHHE HCMOJb30BaTh B OTBETE€ NPAKTHUUECKUNH MaTepHall.
OneHuBaeTcs KyJbTypa pedH, BiIaJcHUE HaBbIKAMU OPAaTOPCKOT0 UCKYCCTBA.

Kputepuu ornieHrBaHus: MOCIEI0BATENBHOCTD, TOJIHOTA, JOTUYHOCTh U3JI0KEHHUS, aHATU3

pPa3IMYHbIX TOYCK

3peHus,

camocTosiTeNlbHOe  0000IIeHne MarepHana,

HUCIIOJIBb30BaHHUEC


http://www.studentlibrary.ru/book/ISBN9785976528468.html
http://www.studentlibrary.ru/book/ISBN9785976528468.html

npodecCHOHATBHBIX TEPMHHOB, KYJIbTypa Pe4d, HaBBIKM OPaTOPCKOTO HCKyccTBa. M3moxkeHue
MmatepHaia 0e3 paKTHIECKUX OIUOOK.

OneHka «OTJIMYHO» CTaBUTCS B CIydae, KOTJa MaTepuall U3J1araeTcs MCUEpPIbIBAIOIIE,
MOCJIEIOBATEIbHO, TPAMOTHO M JIOTHYECKH CTPOHHO, NMPH 3TOM PACKPHIBAIOTCS HE TOJBKO
OCHOBHBIE MOHATHS, HO ¥ AaHAIM3UPYIOTCS TOYKH 3PEHUS Pa3IMYHBIX aBTOpOB. OOydaromuiics
HE 3aTPyIHSIETCS C OTBETOM, COOJIIOIAET KYJIBTYPY PEUH.

OneHka «X0poOII0» CTaBUTCS, €CIIM 00YYAIOLIMKCS TBEPIO 3HAET MaTepHall, IPaMOTHO U
0 CyLIECTBY M3JIaraeT €ro, 3HaeT MPAaKTUYECKyl 0a3y, HO IIPU OTBETE HAa BOIPOC JOMYCKAeT
HECYIECTBEHHBIEC TIOIPEITHOCTH.

OneHka «yI0BJIETBOPHUTEIbHO» CTaBUTCSA, €CJIM OOYYaIOUIMICS OCBOMJ TOJBKO
OCHOBHOMW Marepuall, HO HE 3HAeT OTJCNIbHBIX JETalIeH, JOIyCKaeT HETOYHOCTH, HEJOCTAaTOYHO
NpaBUIbHBIE (POPMYIHMPOBKH, HApPYIIAET IOCIEAOBATEIPHOCT, B H3JI0KEHUH Marepuaa,
3aTPYJHSETCS C OTBETaMH, IIOKa3bIBaeT OTCYTCTBHE JOJDKHON CBSI3M MEXKAY aHAIH30M,
apryMeHTanueil 1 BEIBOJaMHU.

OneHka «Hey/l0BJIeTBOPUTEIbHO» CTaBHUTCS, €CIM OOYyYalOUIMWCS HE OTBEYaeT Ha
MIOCTaBJICHHBIE BOIIPOCHI.

Bonpocs! k py0exxHoO# aTTecTanuu.
ITepecka3 1ekCHYECKHX TeM.

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
Bonpocsl k 3a4eTy/3K3aMeny.

Jlekcruueckue HpOCI)eCCI/IOHaHBHLIe TCMBI.

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

IIpuMepHBI TEKCT HA NepPeBO/l Ha IK3aMeHe.

Life. Origin of Life

Life is a biological concept regarding the characteristic, state, or mode that separates a living
thing from dead matter. The word itself may refer to a living being or ongoing processes which
living things are a part of. It may also refer to the period during which something is functional (as
between birth and death). A lifespan is the average length of life in a species. All known life on
Earth is powered by solar energy. Without energy from the sun no life could exist. All life on Earth
is based on the chemistry of carbon compounds, involving long-chain molecules such as proteins
and nucleic acid. With water, which is essential, the long molecules are wrapped inside membranes
to form cells. This may or may not be true of all possible forms of life in the Universe: it is true of



all life on Earth today. 15 Living organisms are open systems. They are always changing, because
they exchange materials and information with their environment. They undergo metabolism,
maintain homeostasis, possess a capacity to grow, respond to stimuli and reproduce. Through
natural selection, they adapt to their environment in successive generations. More complex living
organisms can communicate through various means.

7. IlepeyeHb OCHOBHOW y4eOHOIi JIUTEPATYPbl, HEOOXOAUMOM /ISl OCBOEHHS JUCIIHIJIMHBI
(MomyJst).

OcHoBHas1 JiUTEpaTypa

1. BoukapeBa T.C. AHrIWiCKuil s3bIK [DIEKTPOHHBIA pecypc|: ydeOHOoe mocobue 1o
annmiickomy si3bIky / T.C. boukapeBa, K.I'. Yananma. — DJIEKTpPOH. TEKCTOBBIE HaHHBIC. —
OpenOypr: OpeHOyprckuii rocynapctBennbiii yausepcutet, 9bC ACB, 2019. — 99 ¢. — 2227-
8397. — Pexxum noctyma: http://www.iprbookshop.ru/30100.html

2. UBantok H.B. Anrnuiickuii 361k = English [Dnexkrponnsiit pecypc]: yuedHoe mocodue / H.B.
WBaHrOK. — DJIEKTPOH. TEKCTOBBIE TaHHBIe. — MuHCK: Bricmras mkona, 2019. — 160 ¢. — 978-
985-06-2489-5. — Pexxum nocryma: http://www.iprbookshop.ru/35457.html

3. Jlykuna JI.B. Kypc anramiickoro s3pika ans maructpantoB. English Masters Course
[OnekTpoHHBIN  pecypc]: ydeOHOe mocoOue Uil  MarucTpaHTOB IO  Pa3BUTHUIO U
COBEpIICHCTBOBAHUIO OOIMX M MpeaMeTHbiXx kommereHuui / JI.B. Jlykuna. — DIeKTpoH.
TEKCTOBbIE JaHHble. — BopoHex: BOpOHEXKCKHI TOCYJapCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHblii yauBepcurer, O9bC ACB, 2020. — 136 c¢. — 978-5-89040-515-9. — Pexum
noctyna: http://www.iprbookshop.ru/55003.html

4. "The Moscow News temporarily stops publication” Moscow News, http://old.pressa.ru/

5. T"azeTnl Ha AHTIIUICKOM SI3BIKE qUTaTh OHJIaMH. AHTIHiicKue ra3eThl
http://www.homeenglish.ru/othergazety.htm

8. Ilepeyenb pecypcoB HHGPOPMAIMOHHO-TEJEKOMMYHHMKAUMOHHON ceTtHn «UHTEepHET»
(nasiee — cetb «UHTEpPHET»), HEOOXOAUMBIX /IJISI OCBOECHUSI JUCIHUIJIMHBI.

CoBpemeHHble TpodecCHOHANbHBIE 0a3bl JaHHBIX U HMH(POPMAIMOHHBIE CIIPAaBOYHBIE
CUCTEMBI:

1. DnekTpoHHast obopazoBarenbHas cpeaa yuusepcureta (http://www.chgu.org)

2. DnektpoHHo-O0nbMMoTeuHas cuctema IPRBooks(http://www.iprbookshop.ru)

3. DnekrponHo-oubMoTeunas cucrema « MUBUCy (http://ivis.ru)

OdurransHbie CaliThl TOCYIAPCTBEHHBIX U OOIIECTBEHHBIX IKOJIOTHUECKUX OPTaHH3aIlHiA.

9. MeToauyeckne yKazaHus JJs 00y4AOUIUXCS 110 OCBOCHHUIO JUCHUIJIMHBI (MOAYJIs).

N3yuenune pekoMeHayeTCs HayaTh ¢ 03HAKOMJIEHUS C pabouel mporpaMMOn UCITUTUTHHBI,
€e CTPYKTypOH WU COJEp’)KaHHEeM pa3fesioB (MojayJsiel), (OHIOM OIICHOYHBIX CPEJCTB,
03HAKOMUTHCS ¢ Y4eOHO-METOINYECKUM M MHPOPMAIIMOHHBIM 00€CTICYCHHEM TUCITUTUINHEI.
OOyueHue 1Mo TUCUUIUINHE OCYIIECTBIIACTCS B CIEIYIOMHX (hopMax:

1. AynutopHsble 3aHATH (IPAKTUYECKHUE 3aHITHS).


http://www.iprbookshop.ru/55003.html
http://old.pressa.ru/
http://www.homeenglish.ru/othergazety.htm
http://www.chgu.org/
http://www.iprbookshop.ru/
http://ivis.ru/

2. CamocrosTenbHas padora CTy[eHTa (HOArOTOBKA K IMPAKTUYECKUM 3aHSTHUAM U Pa3IMYHBIM
(bopmMaM MUCHMEHHBIX pabOT, MHAUBUIYaTbHASI KOHCYJIBTAIHS C TIPENOJaBaTEIeM).

VY4ueOHbIII MaTepual CTPYKTYPHPOBaH M H3y4YCHHE TUCHMIUIMHBI TPOU3BOIUTCS B
TEMAaTUYECKOH MOCIeI0BaTeIbHOCTH. KaXk/IoMy MPaKTUYECKOMY 3aHSATHIO U CAMOCTOSITEIILHOMY
U3yYEHHUIO MaTepHaja MpeAlIeCTBYET MPAKTHUYECKOe 3aHATHE MO JaHHOW Teme. OOyuarommecs
CaMOCTOSITEJIbHO IPOBOJAT IPEIBAPUTENIbHYIO IOATOTOBKY K 3aHATHIO IO OIpEesIEHHON
TEMaTUKe, NPUHUMAIOT AaKTUBHOE M TBOPYECKOE YYacTHE B OOCYXKIEHHM JIEKCHYECKUX
Pa3srOBOPHBIX TEM.

JUis TOHMMAaHUS M KAyeCTBEHHOI'O YCBOGHMS Kypca PEKOMEHIYeTCsl Cleayrolas
MIOCJIEIOBATEIBHOCTD JCHCTBUI 00Yy4arOIerocs:

1. Ilocne oxkoHUaHUsS Y4YeOHBIX 3aHATUN Ui 3aKpEIUICHHUS MaTepuana MpPOCMOTPETh U
o0aymMarh Martepuai, pa3oOpaHHBI CErofHs Ha MPAKTUYECKOM 3aHATHH, pPazoOpaTh
paccMmoTpeHHble npumepsl (10-15 MunyT).

2. Ilpu moAroTroBke K CcCIEIyIOIEMY 3aHATHUIO IMOBTOPUTh MHpPEIbIAYLIeH MaTepual,
HOJyMaTh O TOM, Kakas MOKeT ObITh cieaytomas tema (10-15 munyT).

3. B Teuenue Henenu BbIOpaTh Bpems Al paboThl ¢ auTepaTypoil B 6ubinoreke (mo 1
qacy).

4. Ilpu MOATOTOBKE K MPAKTHYECKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIC IMOHATHUS 110 TEME,
U3y4dTh TpUMEpHl. Pemas KOHKPETHYIO CHUTYalMio, NpPEIBApUTENBHO TOHATh, KaKOH
TEOPETUYECKHI MaTeprall Hy’KHO MCIIOJIb30BaTh. HaMeTuTh TI1aH pemieHus, monpoOoBaTh Ha €ro
OCHOBE PELIUTh 1-2 MpaKTUYECKUE CUTYaLUH.

MeTtonnyeckue yka3aHus oOydawImuMcs 10 TOATOTOBKe K NPaKTHYeCKHM
3aHATHAM.

Ha npakTtuyeckux 3aHATHSX HPUBETCTBYETCSl AaKTHMBHOE YyyacThe B OOCYKICHUU
KOHKPETHBIX CUTyalluil, rpaMMaTH4YeCKMX M JIEKCMUYECKUM TeM; CIOCOOHOCTh Ha OCHOBE
NOJYYEHHBIX 3HAaHUH HaxXoquTh HauOonee 3((eKkTuBHBIE pEIIeHUs MOCTABICHHBIX MpPOOiIeM,
YMETh HaXOJIUTh MOJIC3HBIN JOTIOTHUTEIBHBIA MaTepPHAall TI0 TEMATHKE MPAKTHYECKUX 3aHATHIA.

B mpouiecce moAroToBKM K NPAKTHUECKUM 3aHATHUAM, HEOOXOJUMO oOpaTUTh 0coboe
BHUMAaHHE Ha CAMOCTOSITENIbHOE M3yUeHHE PEKOMEHIOBAHHOW JuTeparypsl. [lpu Bcel moiHOTE,
MIOJTYYCHHBIX Ha MPAKTUYECKOM 3aHSATHH 3HAHUH, B HEH HEBO3MOXKHO M3JIOKUTH BECh MaTepHal
U3-32a JIMMUTA Ay JUTOPHBIX YyacoB. [loaToMy camocTosiTenbHas paboTa ¢ ydeOHUKaMH, y4eOHBIMU
nocoOUsIMHU, HAayyHOH, CIIPAaBOYHOM JUTEpaTypoil, MaTepuajaMHM MEPUOAMYECKHX H3AAHUN U
WutepHera sBisercs Hanbosee d3pPEeKTUBHBIM METOJIOM MOJYUYEHHs JOMOJHUTEIbHBIX 3HAHHM,
MO3BOJISIET 3HAYMTEIBHO AKTHBHM3MPOBATh MPOIECC OBIAACHUS HH(POpMaluei, cnocoOCTByeT
OoJee riry0OKOMY YCBOCHHIO H3Y4aeMOro MaTepuana, GopMupyeT y 00y4yaroumxcs OTHOIIEHHUE K
KOHKpETHOH Ipobiieme.

MarucTpaHTy peKOMEHAyeTCs CIIAYIONIast cCXeMa MOIrOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

1. O3HaKOMJICHHE C TIJIAHOM MPAKTHYECKOTO 3aHATHS, KOTOPBIH OTpakaeT CoJepiKaHue
NPEe/UI0KEHHON TEMBI,

2. [IpopaboTaTh TEOPETUUECKUI U MPAKTUUECKUI MaTepual;

3. IlpounTats nUTEPATYPY;

4. Bce HOBBIE TMOHATHS W JIEKCHYECKUH MaTepuan MO M3ydyaeMod TeMe HEeOoOXOIMMO
BBIYYHUTh HAW3YCTh W BHECTH B TJIOCCApHUIl, KOTOPHIH II€JIecO00pa3HO BECTH C CaMOro Havasa
U3yYeHUs Kypca;

5. OTBeTUTH HA BOMPOCHI TUTAHA MPAKTHYECKOTO 3aHSTHS;

6. BEITOTHUTE TOMAaIIIHEE 3aaHNE;



7. I[IpopaGoTath TeCTOBBIE, KOHTPOJIbHBIE 3a/IaHUS U YIIPAKHEHUS;

8. IIpu 3aTpyaHeHUAX c(hOpMYyTUPOBATH BOIPOCH K MPEMOAABATEIIO.

PesynbraT Takoil pabOThl TOJKEH MPOSBUTHCA B CIIOCOOHOCTH MarMcTpaHTa CBOOOIHO
OTBETUTH HA TEOPETUYECKUE BOINPOCHI MPAKTUKYMa, IPUMEHUTDH [IOJIyYEHHbIE 3HAHUS U YMEHUS
Ha MPAKTHUKE, BBICTYNATh U YY4aCTBOBATH B KOJJICKTUBHOM OOCY)XICHHM BOIIPOCOB H3ydaeMoOi
TEMBI, IPABUIILHO BBIMOJIHATH IPAKTUUECKHUE 3a]JaHHs U UHBIE 3a/1aHus, KOTOpbIe AatoTcs B OoH e
OLICHOYHBIX CPE/ICTB JUCIUIUINHBI.

MeToanueckne yka3aHusi O00y4alIIMMCS 10 OPraHM3alUM CAMOCTOSITEIbHOM
padoThI.

CaMmocrtosiTennbHasi paboTa MaruCTPaHTOB SBJSIETCS HEOTHEMJIEMBIM KOMIIOHEHTOM
y4eOHOM AeATEIHPHOCTH, KOTOPHIN BBICTYIIAET KaK BaXKHBIN pe3epB yueOHoro BpemeHu. Takxe CP
SBJISIETCSI CPEJICTBOM PAa3BUTHS MOTEHIMANA JIUYHOCTH, MOTUBALIMM B U3YYEHUH WHOCTPAHHOTO
A3bIKa U Pa3BUTHUS MHAUBUIyaIbHBIX CIOCOOHOCTEH.

JlomonHsis ayIMTOpHYIO pabOTy MarmcTpaHTOB, CaMOCTOsIT€NIbHas paldoTa Mpu3BaHa
pelaTh CIeAYIINe 3aJauu:

- COBEPIIEHCTBOBATh HABBIKM M YMEHHS WHOS3BIYHOTO MPOQPECCHOHAIBHOIO OOIICHUS,
KOTOpBIE OBLIIN MPUOOPETEHBI B Ay AUTOPHH MO/ PYKOBOACTBOM IPETOAaBaTesl.

- TpUOOpPECTH HOBBIC 3HAHHWSA, YMEHUS M HaBBIKM, KOTOPHIE [aayT BO3MOXXHOCTH
OCYHIECTBIISATH TPO(ECCHOHATLHOE O0IIEHNE HA U3YYaeMOM SI3bIKE.

- pa3BUTh yMEHUS HCCIIEIOBATEIBCKON JIEATEIHOCTH C HMCIOJb30BAHUEM HM3y4aeMOro
A3BIKA.

- Pa3BHUTh YMCHHS CAMOCTOSATEIHHON yU4eOHOU PaOOTEHI.

[Tpu mOAroTOBKE K MPAKTHUYECKUM 3aHSATHUSM MOOIIPSIETCS UCIOJIb30BAHNE HICTOYHUKOB Ha
WHOCTPAHHBIX SI3BIKAX, CTATHCTUICCKIX MATCPUAIOB, COBPEMEHHBIX HH()OPMAITMOHHBIX PECYPCOB
Y TEXHOJIOTUH, a TaK)Ke MPETIOKEHHAS JINTepaTypa:

- paboTa HaJl TEKCTaMH 10 CHEIHATBbHOCTH IS JOTIOTHUTEILHOTO YTCHHUS;

- METOJMKa pabOTHI CO CIIOBAPEM;

- BBIIIOJIHEHUE TIEPEBOJIOB;

- paboTa HaJl JEKCUYECKHUMH TeMaMu;

- OCBOEHHE JIEKCUKO-TPaMMaTHYECKOTO MaTepHrania.

10. Ilepeyenr WH(MOPMALMOHHBIX TEXHOJIOTHH, HCHOJB3YeMbIX IPH OCYIIECCTBJICHUH
o0pa3oBaTeIbHOIO @polecca MO AWUCHMILIMHE (MOAYJI0), BKJK4Yas MepeyeHb
NPOrpaMMHOI0 obecrne4eHHs1 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipy uyTeHMM JEKUUH HCIONb3YeTCd KOMIBIOTEPHAs TEXHHMKA JUIsl JE€MOHCTpalUH
IPE3eHTAllMOHHBIX MYJIBTUMEIUIHBIX MaTepuanoB. Ha mpakTuyeckux 3aHATHAX 0oOyuarormuecs
MPEJICTaBIISIIOT MPE3EHTAllUH, IOATOTOBIEHHBIE UMH B YacChl CAMOCTOSATEIbHON PabOTHI.

1. Texuuueckue cpeacTBa: KOMIUIEKT MPOESKIIMOHHOTO MYJIbTUMEIMIHOTO 000PYAOBaHUS: SKpaH,
MPOEKTOp, HOYTOYK;

2. Meronbl 00ydeHHUS C HCHOJb30BAaHHEM HH(OPMAIIMOHHBIX TEXHOJIOTUH (KOMIBIOTEpHOE
TECTHUPOBAHUE, IEMOHCTPAIU MyIbTUMEIUNHBIX MaTEPHAIIOB);

3. IlepeyeHb HHTEPHET-CEPBUCOB U AIEKTPOHHBIX PECYPCOB (IIOUCKOBBIE cucTeMbl «KOHCYIbTaHT
TUTEOCY, DJIEKTPOHHAS [10YTA);

4. TIlepeueHb WHGPOPMALMOHHBIX cHpaBouHbIX cucreM (MHpopmannoHHas cuctema
aBTomaruzanuu ydeObHoro mnpormecca «UComplex», ABTOMaTH3UpOBaHHbIE OUOIMOTEYHO-
uHpopmanronnslie cucreMsl — «[PRbooksy, «Koncynbrant crynenta»n, OO0 «MBUCY).

11. MarepHaJIbHO-TEXHHYECKAA 0a3sa, Heo0XoauMas s OCYyLIECTBJICHUSA
0o0pa3oBaTe/IbHOIO MpoLecca Mo JHCUHUILIMHE.



B coorBerctBum ¢ Ilpukazom MuHncTepcTBa 00pa3oBaHUs W Hayku Poccuiickoit
Oeneparun ot 4 okTsaOpsa 2010 roga Ne 986 «OO6 yTBepxkaeHuu ¢enepaibHbIX TpeOOBaHUI K
00pa30BaTeNbHbIM YUPEXKJACHUAM B YaCTHU MUHUMAJIbHON OCHAIIEHHOCTH Y4eOHOTro mpoiiecca u
000py10BaHUs yUEOHBIX MOMEUICHUI» YeueHCKUi TOCYAapCTBEHHBIN YHUBEPCUTET UMEHH A.A.
KanpipoBa pacmosaraeT HEOOXOIMMOW MaTepHATLHO-TEXHHUYECKOW 0a3oi, oOecredynBaroei
MPOBEICHUE BCEX BHUJIOB JUCHUIUIMHAPHON U MEXIUCIMIUIMHAPHOMN MOATOTOBKH, BKJIIOYAIOIIEH
COBPEMEHHYIO BHIYHCIUTENIbHYIO TEXHUKY, 00BEAUHEHHYIO B JIOKAJbHYIO BHIYUCIUTENbHYIO CETh,
UMEET BBIXOJl B IIOOAIBHBIC CETH JICKTPOHHONH KOMMYyHHKarwu. OOpa3oBaTelIbHBINA MPOIIECC
MPOUCXOIUT B YUEOHBIX ayAUTOPUSIX Ui MPOBEIEHUS JEKIMOHHBIX, MPAKTHUYECKUX 3aHATHUH,
1ab0paTOPHBIX TPaKTUKYMOB. [loMeleHuss AJis TPOBEIEHUS JICKIMOHHBIX, MPAKTUUYECKUX
3aHATUNA COTJIACHO TpeOOBaHUSM, K MaTepHAbHO-TEXHUYECKOMY OOECIeYeHHI0 Y4eOHOro
mpoiiecca Mo HampabieHutro noArotoBku 35.04.04 «MHTeHCHBHOE IUIOAOBOJCTBO U
BUHOTPAJI0PCTBO» YKOMIUIEKTOBAHBI CIIEHUATU3UPOBAHHON yueOHOU MeOenblo, TEXHUYECKUMU
CPEICTBAMHU, CITY>KAIIMMHU IS IIPEACTABICHUST yueOHON MHPOPMAIUH CTYICHTaM.

Jlis mpoBeneHUs JIEKIMOHHBIX M TPAKTUYECKUX 3aHATUM Kadenpa «WHTeHCHUBHOE
IJIOAOBOJICTBO M BUHOTPAJOPCTBOY PACIIONAraeT ay IMTOPUSIMH, TJI€ YCTAHOBJIEHO MPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIHANPOCKTOP, HOYTOYK) [JJs JEMOHCTpAallMM  Mpe3eHTaluH,
00€CTIeUnBaIOIINX PeATU3AIUI0 TEMATUYECKUX HILTIOCTPAIIMNA, ONPEACIICHHBIX MPOTPaMMOU 10
yueOHoi quctuminHe « THOCTpaHHBIN S3BIKY.



MMHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJJEPALITUN
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHHOE
YUpEXIECHUE BBICIIETO 00pa30BaHUA
«YEYEHCKUU T'OCYIAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABYJIXAMUJIOBUYA KAJIBIPOBA»

MHCTUTYT MATEMATHKU, ®U3MKU U UHOOPMALIMOHHBIX TEXHOJIOI' Mid
Kadenpa «IIporpammupoBanne u ”HHOKOMMYHUKALMOHHBIE TEXHOJIOT UM

PABOYAS ITIPOI'PAMMA
YYEBHOU JUCIUITIJIMHBI

«KOMHLIOTepHLIe TEXHOJOTHH B XUMHYECKOH
HayKe U IPpOU3BOACTBE»

HanpasieHnue moaroToBKu Xumust

Kop HanpaBieHus IOATOTOBKH 04.04.01

[Tpoduias moArOTOBKH Heoprannueckas xumusi
KBanudukariyisi BBITyCKHUKA Maructp

dopma o0yueHus OuHasi, 04HO-3a04Has
Kon mucnurummasl B1.0.02

I'poznsrii, 2023 .




Baxaxu X-M.M. PaGouas mporpamma yueOHOM JUCTUTIIHHBI « KOMITBIOTEpHBIEC TEXHOJIOTHH B
XUMHUYECKON Hayke U mpou3BojacTBe» / Coct. Baxaxu X-M.M. - I'posnsiii: @I'bOY BO «Yeuenckuit
rocyaapcTBeHHbIN yHUBepcuTeT UM. A.A. Kagpiposay, 2023 r.

Pabouas mporpamma paccMOTpeHa 1 0100peHa Ha 3aceJaHuy Kadeaphl TPOrpaMMUPOBAHUS U
MH(OKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, PEKOMEH/I0OBaHA K MCIIOJIb30BAaHHIO B y4eOHOM IMpoliecce
(mpotokon Ne 8 ot 20 centsiops 2023r.), cocraBieHa B coorBerctBuu ¢ TpedoBanusmu @I'OC BO no
HarnpaBiaeHuto mnoArotoBku 04.04.01 — «Xwumus» (ypoBEHb MAarucTpaTryphl), YTBEPKIESHHOTO
nprka3oM MunmncrepcTa oopazoBanus u Hayku Poccuiickoii deneparuu ot 13 uross 2017 1. Ne 655,
¢ yuerom npoduisa «Heopranudeckas Xumusi», a Takke padoyuM y4eOHBIM IJIAHOM IO JaHHOMY
HAIPaBJICHUIO TIOJTOTOBKH.

© Baxaxu X-M.M., 2023 r.
©®I'BOY BO «YeueHnckuii rocyapcTBeHHbIH yHIBepcuTeT UM. A.A. KaasipoBay, 2023 r.
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[enw 1 3a1a4v OCBOCHHUSI TUCITUTUTHHBI

[lepeuenp mIaHUPYEMBIX PE3YJIHTATOB OOYUYECHHUS 110 AUCLHUIIINHE
(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaMU OCBOCHUS
00pa30BaTenbHOM MPOrpaMMBbl

Mecto aucuumiusel (Moayiisi) B ctpykrype OITOIT

CopepxaHue TUCHUILIUHBI (MOYJIs), CTPYKTYPUPOBAHHOE 10 TEMaM
(pazaenamM) ¢ yKka3zaHUEM OTBEJICHHOTO Ha HUX KOJMYECTBa
aKaJIeMHYECKHX 4acOB M BUIOB YUEOHBIX 3aHITHIA

[TepeueHsb yueOHO-METOINIECKOTO 00ECTICUCHHUS TSI CAMOCTOS TEIIbHON
paboThl 0OYYAOITUXCS IO JUCIUTIINHE (MOTYJIIO)

@DOH/T OLIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI IIPOMEKYTOYHON aTTeCTaIlluN
00y4Jaronuxcs Mo JUCHUTIINHE (MOTYJIIO)

[lepeyeHb OCHOBHOM ¥ JJOTIOJTHUTEIBHON Y4eOHOH JINTEPATYPHI,
HEOOXOAUMOM JIJI1 OCBOCHUS AUCITUTUTHHBI (MOJTYIIS)

[Tepeuens pecypcoB MHGOPMAITMOHHO-TEIICKOMMYHHKAITMOHHOHN CeTH
"HHTepHeT", HEOOXOIUMBIX 11 OCBOCHHS TUCIIMIUIMHBI (MOTYJIS )
MeToaudeckue yKa3aHus JUisl 00YYaroIuXCsl IO OCBOCHUIO TUCITATITHHBI
(Motyst)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX TIPU
OCYIIECTBIEHUHU 00pa30BaTEIHLHOTO MPoliecca Mo AUCHUILTUHE (MOAYIIO),
BKJIFOYAs TIEPEUCHB MPOTPAMMHOT0 oOeciedeHHsI 1 MH()OPMAITMOHHBIX
CIIPaBOYHBIX CHCTEM (ITPHU HEOOXOAMMOCTH)

Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIEHUS 00Pa30BaTEIBLHOTO Mpollecca MO JUCIUILTHHE (MOIYIIIO)

o1

11

12

13

14

14

15

15



1. He.]'ll/l " 3a1a4YH1 OCBOCHHA NTUCHHUIIJIMHBI
He.ﬂl/l OCBOCHHA JTUCHMUIIJIMHBI:

- O3BHAKOMJICHHUEC MAaruCTpaHTOB C OCHOBHBIMH HAIIPaBJICHUAMU NPUMCHCHUS KOMIIbIOTCPHBIX

TEXHOJIOTHH B XMMMUH.

3agaumn 0CBOCHHS JUCIHUILINHLI:

- PacKpbITh B3aUMOCBSI3U JAUAAKTUYECKUX, ICUXOJOTO-TEAArOrMUYeCKUX M METOJUYECKUX OCHOB
MIPUMEHEHHUS] KOMITBIOTEPHBIX TEXHOJIOTHH JJIs1 pelIeHHs 3a71a4 MpodeCcCHOHATBHOU cephr;

- chopMHpOBATH KOMITIETEHIIUU B 00JIACTH UCTIOJIB30BaHUS BOZMOKHOCTEH COBPEMEHHBIX CPEJICTB
UKT B Hay4yHO- UCCIEN0BATEILCKON M HAYYHO-TIEIArOTMYECKOM JeATeIbHOCTH.

2. [lepeyeHb MJIAHUPYEMBbIX Pe3yJbTATOB 00y4YeHUs MO JUCHHUILUIUHE (MOAYJII0), COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeIbHOM NPOTrpPaMMBbl

[Ipouecc w3yyeHHs] AMCLUUIUIMHBI HaIlpaBieH Ha (OPMUPOBAHUE BJEMEHTOB CIEAYIOLIUX
koMmrieteHiuit B cootBercTBrr ¢ ®I'OC no jaHHOMY HaAIpaBIEHUIO MOJATOTOBKH:

I'pynna komnereHuui

Kareropus
KOMIIeTeHIU I

Kox naumenoBanue
KOMIIeTEHIIHH

YHuBepcanbHbIe -

Ob6menpodeccuoHaibH
bIC KOMIICTCHIINU

O6menpodeccuo
HaJIbHBIC HABBIKU

OIIK-1. CnocobeH BBINOIHSITE
KOMIUICKCHBIC IKCIIEPUMEHTAIbHBIC U
pPacueTHO-TEOPETUICCKHIE UCCIICIOBAHUS B
M30paHHOM 00JIACTH XUMHH MIIH CMEKHBIX
HAyK C UCITOJIb30BAHUEM COBPEMEHHBIX
puOOpPOB, MPOTPaMMHOTO 00eCTieYeHUs U
0a3 JaHHBIX MTPOPECCUOHAIBHOTO
Ha3HAYCHHS.

OIIK-3. CrocobeH Ucnoib30BaTh
BBIUHCIUTENbHBIE METO/IBI U a/1alITUPOBATH
CYMIECTBYIOIIHNE MTPOTPAMMHEIE IPOTYKTHI
JUTSI pelIeHus 3a/1a4 npodeccuoHaIbHON
JIEITENHLHOCTH.

ITpodeccronanbHbIe —

B PE3YIbTATC OCBOCHUA NTUCHUIIIMHBI 06yqa10m1/1171c51 JOJIKCH:

Koa v HanmenoBanue

Pe3ynbTaThl 00y4eHUsnno

obecrieuenre u MpodeccuoHaIbHBIC Oa3bl
JTAHHBIX JJIS pellleHus 3a/1a4 B U30paHHON
00JTaCTH XMMHH MITMCMEKHBIX HAYK.
OIIK-1.3 — Ucnonp3yeT COBpeMEHHBIE
pPacyYeTHO- TEOPETUIECKHE METOIBI XUMHH
JUIs petieHns NpopecCHOHATBHBIX 3a1a4

HHAUKATOPA KOMIICTCHIIUMN JUCIHMUIIJINHE
OIIK-1.2: Vcmomb3yeT COBpeMEHHOE 3HaTh:
0o0opy10BaHKE, MPOrpaMMHOE - CHOBHBIE  PECYpPCEHI IUIE  pEIIeHHS

KOHKPETHOM 3a1a4H;
- OCYIIECTBIIATH TIEPEBO HH(POPMAITUH Ha S3BIK,
XapaKTepHBIN IS TPeIMETHOM 00JacTH.
Ymers:
- HaxoAMTh, KPHUTUYECKH  aHAJIMU3MPOBATH,
COIOCTaBJIATh, CHUCTEMATH3UpOBaTh M 0000IIaATH
0OHapyKEHHYI0 HH(POPMALIUIO.

Baaners:

- OCHOBHBIMH METOJaMU PCHICHUA 3a1a4 C




MPUMCHCHUCM 3aKOHOB MATCMATUYCCKUX TOXKACCTB,
ITOTMKH, BEPOSTHOCTH U CTATHCTHYECKUX METO/IOB B
npodecCHOHAILHOM e TEIIEHOCTH

OIIK-3.1: Mcnonb3yeT coBpemeHHsle | T-
TEXHOJOTUUIIPU cOOpe, aHAITN3E U
[peICTaBICHUN UHPOPMALIUU
XHUMHUYECKOTO MPOGHIIS.

OIIK-3.2: Mcrionb3yeT cTaHAapTHHIE U
OPHUTHHATBHBICIPOTPAMMHBIE TIPOTYKTHI,
MpU HEOOXOAUMOCTH aJIATUPY S UX IS
penIeHus 3a1ay.

OI1K-3.3: cnoyib3yeT COBpeMEHHBIS
BBIUUCIIUTEIILHBIEMETO/IBI 1JIs1 00paboTKH
MaHHBIXXUMHUYECKOTO IKCIIEPUMEHTA,
MOJICIIMPOBAHMUS.

3HaTh:
- METOJIbl aBTOMATHU3UPOBAHHOTO cOOpa, mepeaayu,
00paboTKM W HaKOIJIeHHS  WH(pOpMAIUU
omapaMmeTrpax  TEXHOJOTMYECKHX  IPOLIECCOB;
METOABI  MPOEKTUPOBAHMUSA  PEISLMOHHBIX  0a3
ITAaHHBIX; CIOCOOBI MPUMEHEHUS BBIYHUCIUTEIHHOM
rexauku B pamkax CAIIP mns BwIOOpa, pacuera,
KOMIIOHOBKM U rpaduueckoro  u3o0pakeHus
[IPOMBIILIJIEHHBIX [1€YEH.

Ymers:
- AHAJIM3UPOBATH XUMHUUYECKUE MPOLECCHI U
MPOU3BOJICTBO KaK OOBEKT aBTOMATH3aIUU U
YIIpaBJICHUS;
- BBIOMPATh CTPYKTYPY aBTOMATH3UPOBAHHBIX
TEXHOJIOTUYECKUX KOMIUIEKCOB, HH(POPMAIIMOHHBIX
1 BBIYMCIIUTEIIbHBIX CETEH;
- IPOCKTUPOBATh 0a3bl JAHHBIX B TAHHON
MpeIMETHOM 00JacTH ¢ MOy4YeHuEeM
[IPOrPaMMHOTIO IIPOJIyKTa C IOMOIIBIO [IAKETOB
MPUKJIAIHBIX Iporpamm 1o pazpadorke CYB/]
Baanern:
- IPEACTABICHUEM O IPUMEHSEMBIX IJs IeJen
ABTOMAaTU3UPOBAHHOIO coopa, nepeaayn,
00paboTKH u HaKOIUICHUS uHdopManuu
TEXHUUYECKUX CPE/ICTBAX, BKIIIOYasi IPOMBILIUIEHHBIE
KOHTpOJUIepsl M ympasiusromme OBM: o
MPUMEHEHUH  BBIYUCIUTENBHON  TEXHMKH IS
BbI0Opa, KOMIIOHOBKH U TpaduyecKoro
M300paXeHUsT ~ XUMHUYECKMX  IPOMBIIUIEHHBIX

AIIapaToB.

3. Mecrto mucuunimabl B ctpykrype OITIOII
Juctinuimaa «KoMITbIOTepHBbIE TEXHOJIOTHH B XUMHUYECKOW Hayke U mpou3BoacTee» (51.0.02)
OTHOCHUTCS K JucuuiuinHam OazoBoii yactu Onoka bl «ucuummuasl (momynu)» OITOIT BO mo

HanpasyieHuto noarotoBku 04.04.01 «Xumusy.

4, Copep:kaHue AUCHUIJIMHBI, CTPYKTYPHMPOBaHHOEe MO TemMaM (pa3jejaM) ¢ YyKa3aHueM
OTBEJCHHOI0 HA HHMX KOJHYECTBA AKAJAEMHYECKHX MM ACTPOHOMHYECKHX 4YacOB M BHIOB

Y4eOHbIX 3aHATHI

4.1 CTpyKTypa AMCUMIIIMHBI

061_[1351 TPYAOCMKOCTb JUCHUIIJIMHEI 110 JIaHHOM (I)opMe O6y‘{eHI/IH COCTAaBJIACT 3 3a4CTHEIC

enuuuiel (108 akageMHUECKUX 4acoB)

®dopma paboThl 00yJaroXxcsi/Bubl yueOHBIX 3aHITHI Cemectp

Tpy1oeMKOCTh, 4acOB

Bcero

1 2



https://pandia.ru/text/category/himicheskaya_i_neftehimicheskaya_promishlennostmz/
https://pandia.ru/text/category/himicheskaya_i_neftehimicheskaya_promishlennostmz/
https://pandia.ru/text/category/himicheskaya_i_neftehimicheskaya_promishlennostmz/

KonraktHas ayauropHas pabota 00ydarommxcs ¢ IpenoaBaTeeM: 30 30
Jlexuuu (JI) 15 15
[Ipaktuueckue 3anstus (113)

JlaboparopHbie paboTsl (JIP) 15 15
CamoctositenpHas padora ( CPC) 78 78
Kypcosoii mpoekt (KII), kypcosas pabdora (KP)
Jlokman ()
Dcer (D)
Pedepar (P)
CaMOCTOsITEIbHOC H3YUCHHE Pa3JICIOB 78 78
By uTOroBoro KOHTpOJIs - 3a4€T
4.2 Conep:xaHue pa3iesioB JUCHUTNIHHBI
No HaumenoBanue DPopma
pasjena Copepxanue pazzaena TEKYIIETOo
paszena KOHTPOJISA
[Toustue nadopmarrontoi [Muapopmanus. Croiicta Hpopmauu. Cructema
TeXHOJOoruu. Buabl KoaupoBanus nHpopmarun. Koauposanue
1 MH()OPMAITMOHHBIX TekcToBOM nHpopmanmu. Konuposanue vO. JIP
TexHojorui. OpraHu3aiys (T€KCTOBOH, rpadpuueckoil U3ByKOBOM ’
MH(OPMALIMOHHBIX nHbopManuu. PexxuMbl 1 METOIBI Iiepeiaun
[TPOIIECCOB. WH)OpMAIIHH.
NupopmanvonHsle  TexHojgorud.  OcHOBHbIE
ubopmannoHHbIe yepThl coBpeMmeHHbIX WT. Opranuzamus wu
2  |TCXHOJIOTHH BPa3JIMYHBIX  [IPEICTaBICHHE JaHHBIX B  Kommbrorepe. YO, JIP
007acTIX AEITETbHOCTH. Opranuzanus  XpaHeHUs U JIOCTyma K
H(}OpMaLIUK Ha KOMITBIOTEpE.
CoBpeMeHHbIE OCHOBHbBIE IIPOTPaMMHbIE
3 XHMUUCCKHE PE/IaKTOPBI 1 npoaykTel. Knaccudukanus cimyxeOHbIX U YO, JIP
0a3bl JaHHbBIX. >
MPUKJIAIHBIX TPOTPAMMHBIX CPEJICTB.
OcHoBHble HTEpHET-pecypchl  XMMHUYECKOTO
KoMIbIOTEPHBIE TEXHOIOTHUITPO(UIIA, TOBBILIEHNE d3PYEKTUBHOCTH T0CTYIA K
4 B oOMeHe Hay4yHOMU HuM. [lonck, xpanenue u oopadbotka xumuyeckoi| YO, JIP
nH(OpMaueH. uHpopMmanuu. OcoOEHHOCTH  MpPECTaBICHUS
XUMHYECKON HHPOPMAIUH.
Bo3moxHocTH CeTH HuTtepner.
KommnsrorepHsie BUPYCBHL. OcHOBHBIE
UCTOYHMKM  BUpycoB. OOmme cpencTsa,
I crosip30Badue CeTH nIpeaAoTBpaIlaroIIrue 3apaXCHUC KOMIIBIOTCPA.
5 |MuTepHET B XUMHUYECKOM CereBble YO, JIP
HayKe. cinyxObl.  JlokanbHas  cets.  Tomomoruu
TOKaNbHOU ceTH. [ mobanbHas ceTh. Anpecarius B
Wnurepnere. IlpoexktupoBaHue u pa3padOTKa
BHUPTYaJIbHBIX XUMUYECKUX JTa00paTOPUH.




Cratuctudeckas 00paboTKa pe3ysIbTaToB
" W3MEPEHUI UIPUHIIMITHI TPOBEPKU HAYUHBIX
OMHHOTGPHS%HH’I TUIIOTE3 U MAaTEMATUYECKUX MOJIEIIEH.
6 H3MepHTeHBHOfI 1 Hcnons30Banre KOMIIBIOTEPHON aHUMAITUH, VO, JIP
AHATMTHICCKON rpadUUeCKUX U MaTEMaTHIECKUX TPOAYKTOB
alrapatypel JUTSL OTOOpaKEHUS
pPe3yIbTAaTOB UCCIICIOBAHUMN.
MareMaTuuecKkre METOIbl KOMIILIOTEPHOTO
MOJICTTUPOBAHUS CBOMCTB BEIIECTBA U
Texnooruu N
XUMUYECKUXIIpeBpaIieHuii. FMicrnonb3oBaHnue
7  |KOMIBIOTEPHOTO YO, JIP
METOJIOB KOMITBIOTEPHOTO MOJICIIUPOBAHHS B
MOJICTTUPOBAHUSI.
XUMHYECKUX
HCCIIENOBAHUSIX.
MoaenupoBaHie U KOHCTPYUPOBAHHUE
C AKCIICPUMEHTAJILHOT'O MaTepuaa.
03JIaHHE OTYETOB
3 A . KommbrorepHas o6padboTka VO. JIP
CCIIEI0BATEINLCKON
A AKCIICPUMEHTAIIbHBIX JIaHHBIX. [Ipe3enTanus ’
eATEIbHOCTH
pe3ynbTaToB uccienoBanus. OpopmiieHue
uroroporooryéra o HHP.

OYHAS ®OPMA OBYYEHMUA

4.3 Pazaesibl JMCHUIIJIMHBI, H3y4YaeMble BO 2 ceMecTpe

KonmyectBo yacos

Ne
a3 HanmenoBanue pa3nenos AyauTopHas
zI:eJIa pasit Bcero abota CP
JI 113 JIP
1 [[lonsTHe nHGOPMALIMOHHOM TexHONOTUU. Busl
H()OPMALIMOHHBIX TeXHOJIOTUH. OpraHu3anus 1 1 8
1H(OPMAaLMOHHBIX MPOLIECCOB.
5 HpopMalMOHHbIE TEXHOJIOTUH BPa3IMUHBIX 5 5 10
00J1acTSIX AESITEIbHOCTH.
3 [XMMHYECKHE PEIAKTOPBI M 0a3bl NAHHBIX. 2 2 10
4 KoMnbroTepHbIE TEXHOIOTHU B OOMEHE Hay4HO 5 5 10
nH(popManuen.
5 [cmonb3oBanne cetn HTEpHET B XUMHYECKON HayKe. 2 2 10
6 KoMmbroTepu3zaius N3MEpUTEIbHON U aHATUTHYECKON 2 2 10
anmnapaTryphl.
7 TexHoJI0rMH KOMIIBIOTEPHOTO 2 5 10
MOJIETTUPOBAHUS.
8 Co3anne OTYETOB MCCIIe0BaTeILCKOM 5 5 10
NesITeNIbHOCTH
Hroro: 15 15 78




4.4 CamocTtosiTeibHAsA padoTa CTYAeHTOB

Haunmenosanue TeMEbI Bun camocrosTenbHOU
JUCLUIUIMHBI WU BHEAyIUTOPHOHN padOThI Ouerounoe Kox-so Koz
paszaena obyuaronuxcs, B T.4. KCP CPeACTBO Hacos KOMICTCHIHH
[TonsiTne HW3y4YECHUE HAYYHOU
nH(OPMALIMOHHOU JTUTEPATyphI 110 TEME,
TEXHOJIOTUH. Buasl BBIITOJIHCHUE YIIPAKHEHUN
MH(pOPMaITMOHHBIX vO. JIP 8 OIIK-1
TEXHOJIOTHH. ’ OIIK-3
Opranuzanus
MH(POPMALMOHHBIX
MIPOLIECCOB.
WNudopmannonnsie M3y4YEHUE HAyYHOU
TEXHOJIOTHH B JINTEPATYPHI MO TEME, OIIK-1
Pa3IMYHbIX 00JIACTIX BBIITOJIHEHUE YIIPAKHEHUI Yo, JIP 10 OIIK-3
JeSITEIbHOCTH.
XUMHUYCCKHE W3Yy4YeHHE HAy4HOU OITK-1
PelaKTopEI i 6a3bl JUTEPATYPHI IO TEME, YO, JIP 10 OIK-3
AQHHBIX. BBITIOJIHEHHE YITPAKHEHUI
KomnbrotepHbie U3y4YeHHE Hay4YHOU
TEXHOJIOTUM B OOMEHE | JIUTEpaTypsl [0 TEME, vO. JIP 10 OIIK-1
Hay4HOU BBINIOJTHCHUE YIIPAKHCHUH ’ OIIK-3
uHdopmanuen.
Hcnons3oBanue cetu M3y4YeHHE Hay4YHOU
OIIK-1
WuTepuer B JTUTEPaTypHI 110 TEME, YO, JIP 10 OITK-3
XMMHYCCKOU HAYKC. BBINOJHEHUE YIPAKHEHUN
Komnerorepuzanus U3y4YCHUE HAYYHOH
U3MEPUTENBHON U JIUTEPATYpPHI 110 TEME, OIIK-1
. . YO, JIP 10
AHAIIMTUYECKOHN BBINIOJIHEHUE YIIPAXKHEHUN OIIK-3
anmnaparyphl.
Texnonorun M3y4YeHHE Hay4YHOMI OIMK-1
KOMITBIOTEPHOTO JIUTEPATypPHI 110 TEME, YO, JIP 10 OITK-3
MOJCIMPOBAHMA. BBIITOJIHEHUE YIIPAKHEHUHN
Coznanue oT4eTOB M3Yy4YEeHHE HAy4YHOU OIK-1
HCCIIEI0BATEIHCKOM JTUTEpaTyphl MO TEME, YO, JIP 10 OITK-3
JIeSITEIbHOCTH BBINIOJIHEHUE YIIPAKHEHUM
Bcero uacos 78
4.5 JlabopaTopHbie padoThl
Ne Ne . KonunuectBo
HanmenoBanue 1a60paTopHOii paboThI
n/m | pasuena 4acoB
JlaGopaTtopHasi padora Ne 1.
1. 1 Konuposanue TEKCTOBOM, Trpaduveckor u 1
3BYKOBOI HHpopMalyu. CUCTeMbl CUMCIICHUS.
JlaGopatopHas pa6ora Ne 2
2. 2 Hcnonp30BaHne BO3MOXHOCTEN TEKCTOBOTO pedaKTopa 2

JUIApa3padOTKH JOKYMEHTOB CIOKHOH CTPYKTYPBL
JlabopaTopuasi pa6ora Ne 3

3. 3 Texuuka paboThl ¢ TabmUuHBIM Mporeccopom MS Excel. )

Coznanue 31neKTpoHHbIX Ta0auil. OpraHu3anys BEIYUCICHUH.

Casi3pIBaHME TAOJIHIL.




JlabopaTopnasi paGora Ne 4.
W3ydenne 6a3 CTPYKTYPHBIX TAHHBIX 110 XUMUU. OCHOBBI
pabotel B CYBJI MS Access. UcnionbzoBanne CYBJI nist
peanu3anuu 3a1a4 MpeIMEeTHON 00JIacTH

JlaGopaTopHas padora Ne 5.
Pabora B rio6ansHoii cetn MaTepuet. Texuuka paboTsl ¢
opaysepom MS Internet Explorer. Pabota ¢ 311eKTpOHHOM
1o4TOM B cetu MHTEpHET.

JlaGopaTtopuasi padora Ne 6.
AnanuTndeckuii 0630p U aHAJIM3 OTEYECTBEHHbBIX U
3apyOeXHBbIX KaTaJloroB XxuMudeckux HTepHET-pecypcoB U
JIEKTPOHHBIX CIIPABOYHUKOB

JlaGopaTopHas padora Ne 7.

MatemaTuueckrue MeTo1bl KOMIIBIOTEPHOTO
MOJIETIMPOBAHUSACBOMCTB BEIIECTBA U XUMUYECKUX
npespaiieHuil. Mcnonp3oBaHue METOI0B KOMIIBIOTEPHOTO
MOJIETTMPOBAHUSB XMMUUECKHUX UCCIICJOBAHMSIX

JlaGopaTopHas padora Ne 8.
KommnbrorepHasi o0paboTka SKCIEPUMEHTAIBHBIX JAHHBIX.
[Ipesentaumst pe3ynbraToB wucciaenoBanusi. OdopmieHue
uroroBoro oryéra o HHUP.

Bcero:

15

4.6 IlpakTHYecKkue 3aHATHUS — HE TIPELyCMOTPEHBI Y4EOHBIM IJIAHOM

4.7 KypcoBoii npoekt (KypcoBasi pa6ora) — Ha IpelyCMOTPEH YU4€OHBIM IIAHOM

OYHO-3AOYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa I¥CUMIIMHbI

Oo61ast TpyA0€MKOCTh IUCHHUIUIMHBI IO JaHHOH (popMe 00yUeHHUs COCTABIISET 3 3a4ETHbIE
equauLb (108 akageMUyecKux 4acoB)

Tpy10eMKOCTb, 4aCOB
®dopma paboTsl 00yyaromuxcs/Buabl yueOHbIX 3aHATHIA Cemectp Beero
1 2
KonrakTHas ayauropHas paboTa o0yyaromuxcs ¢ IpenoaBaTeiem: 34 34
Jlexiuu (JI) 17 17
[IpakTuueckue 3ansatus (113) 17 17
JIaGoparopusbie padotsl (JIP)
CamoctositenpHas pabora ( CPC) 74 74
Kypcosoii npoekt (KII), kypcoas pabdota (KP)
Jlokman (JI)
Dccr (D)
Pedepar (P)
CamMOCTOSITEIbHOE N3YUYECHHUE Pa3JIeTIOB 74 74
By UTOroBoro KOHTpOJIS - 3a4€T



https://www.chemport.ru/catalog_tree.php
https://www.chemport.ru/?cid=14

4.3 Pa3aesibl JUCHUIJIMHBI, H3y4aeMble BO 2 ceMecTpe

No KonnuecTBo yacos
- AyputopHas
pas- HaumenoBanue pa3nenos Beero aGoTa CP
Aena Jq|m3 | Jp
1 [[Honstue nHGOPMANMOHHON TEXHOIOTHH. BHIIbI
MH(POPMAIMOHHBIX TEXHOJOTHH. OpraHu3amus 15 2 2 11
H(pOPMAIMOHHBIX TPOIIECCOB.
5 NHbopMannOHHBIE TEXHOJIOTHH BPa3TUIHBIX 13 5 9 9
00J1aCTSIX AEATENbHOCTH.
3 |[XMMHYECKHE PEAAKTOPBI M 0a3bl JaHHBIX. 13 2 2 9
4 KoMIbIOTepHBIE TEXHOJIOTUU B OOMEHE HAY4YHOM 15 3 3 9
nHbOpMaIHen.
5 [Acmomb3oBanue cetu HTEpHET B XUMHYCCKOU HayKe. 13 ) ) 9
6 KomMmnbrorepusanust U3MEpUTEIbHON U aHATUTUYECKON 13 5 5 9
annaparypsl.
7 TexHOI0rH KOMITBIOTEPHOTO 13 9 9 9
MO/IETTUPOBAHUSI.
3 Co3zaHue 0TYETOB UCCIIEA0BATENBCKON 13 9 9 9
NEATEIBHOCTH
Hroro: 108 17 | 17 74
4.4 CamocTosiTeJibHasi paboTa CTYJAE€HTOB
HanmMeHoBaHu€e TeMbl Bun camocrosTenbHOM
JUCLUIUIMHBI U BHEAyIUTOPHOIN pabOThI Ouenodnoe Kox-s0 Koz
pasnena oyuarommxcs, B 7.9, KCP CPEICTBO 4acoB | KOMIIETCHIMH
[TonsiTne U3y4YECHUE HAYUYHOU
MH(OPMAaLMOHHOM JIUTEPATYpPHI 110 TEME,
TEXHOJIOTMH. Buel BBIITOJIHEHUE YIIPAXKHEHUHN
MH(POPMAaLMOHHBIX vO. JIP 11 OIIK-1
TEXHOJIOTHH. ’ OIIK-3
Opranuzanus
MH(OPMALIMOHHBIX
MIPOLIECCOB.
Nudopmanronnsie W3y4YEHHE HayYHOU
TEXHOJIOTMH B JUTEPATYpPHI 110 TEME, vO. JIP 9 OIIK-1
Pa3IMYHbIX 00J1aCTIX BBIITOJIHEHUE YIIPAKHEHUI ’ OIIK-3
JESITEIBHOCTH.
Xumugeckue U3ydeHHe HayIHOU OINK-1
PeIaKTOpEI i 0a3bI JIUTEpaTyphl 110 TEME, YO, JIP 9 OIIK-3
AQHHBIX. BBITIOJTHEHHE YITPAKHEHUH
KommnsrorepHsie H3y4YEHUE HAyYHOU
TEXHOJIOTHU B OOMEHE | JIUTEpaTyphl IO TEME, vO. JIP 9 OIIK-1
Hay4YHOIM BBIMIOJIHCHUE YIIPAKHCHUI ’ OIIK-3
uHpopManmen.
Hcnone3oBanue cetn M3Y4YCHHE HAy4YHOU vO. JIP 9 OIIK-1
WnTepHer B JUTEPATYPHI IO TEME, ’ OIIK-3

10



XUMUYECKON HayKe. BBIIIOJIHCHUE YIIPAKHEHUN
Komnsrorepuzanms M3y4YEHUE Hay4YHOU
U3MEPUTEIILHON U JIUTEPATYPHI 110 TEME, OIIK-1

. . YO, JIP 9
AHAJIUTUYECKON BBINOJHEHUE YIPAKHEHUN OIIK-3
anmnaparyphl.
Texnonoruu HU3y4YCHUE HAyYHOUI OIK-1
KOMITBIOTEPHOTO JIUTEPATYPHI 110 TEME, YO, JIP 9 OIIK-3
MOJIETTMPOBaHUS. BBIIIOJIHEHUE YIIPAKHEHUI
Coznanue 0T4eTOB M3y4YEHHE Hay4YHOUI OITK-1
HCCIIEIOBATENbCKOM JINTEPATYPHI MO TEME, YO, JIP 9 OIK-3
JEeSITEIbHOCTH BBIIIOJIHEHUE YIIPAKHEHUI

Bcero yacos 74

4.5 JlabopaTopHble padoThl — HE IPEAYCMOTPEHBI yUSOHBIM TIAHOM

4.6 IlpakTHYecKne 3aHATHS

Ne No KonunuectBo
HanmMeHnoBanue mpakTHYECKOTO 3aHSITHS
n/n | pasgena 4acoB
1. 1 Konuposanue TEKCTOBOM,  rpauueckod u 1
3ByKoBOH nHpopMaruu. CUCTEMbI CUUCIICHHUS.
2. 9 Hcnonp30BaHre BO3MOKHOCTEN TEKCTOBOTO PEAAKTOPA ISt 2

pa3pabOTKHU JIOKYMEHTOB CIIO)KHOM CTPYKTYPBHI.

Texnuka paboTsl ¢ TabaUMUHBIM nporeccopom MS Excel.
3. 3 Coznianue 31eKTpoHHBIX Tabaul. Opranuszanys BbIYMCICHUH. 2
CBsi3pIBaHME TAOJIHIL.

Wzydenue 6a3 CTPyKTYpHBIX JAHHBIX 110 XUMUU. OCHOBBI
4. 4 pabotsl B CYBJ] MS Access. McnonszoBanue CYBJI mis 2
peanu3aIiy 3a1a4 IpeaMeTHOW 001acTH
Pabora B rnob6ansHoit cetn MuTepHeT. TexHuka padboThl ¢
5. 5 Opay3epoM MS Internet Explorer. PaGoTa ¢ anekrpoHHOM 2
1o4TOM B cetu MIHTEpHET.
AHanuTtrueckuit 0030p U aHAIHU3 OTEYECTBEHHBIX U
6. 6 3apyOexHBIX KaTaJloroB XxuMudeckux HTepHeT-pecypcoB u 2
DIIEKTPOHHBIX CIIPABOUYHUKOB

MareMaTHYECKUE METO/IbI KOMITBIOTEPHOTO
7. 7 MOJIETTUPOBAHUSICBONCTB BEIIECTBA U XUMUYECKUX

npeBpaiieHnii. Mcrnonp30BaHne METOI0B KOMITBIOTEPHOTO 2
MOJEJIMPOBAHUAB XUMHUECKUX HCCIEIOBAHUSAX
KommprorepHass o0paboTka SKCIEPUMEHTAIBHBIX JaHHBIX.
8 8 [IpeseHTanmst pe3ynbraToB wucciaenoBanus. OdopmieHue 2
utoroporo oryéra o HHUP.
Bcero: 15

4.7 KypcoBoii npoekt (KypcoBasi pa6ora) — He mpeyCMOTPEH yUeOHBIM TUTAHOM

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oO0ecleYyeHUsi ISl CAMOCTOSATEJbHOH PadoOThI
00y4arouUXCcH Mo JUCUMILIMHE (MOIYJII0)
Jist opraHu3aluu CaMOCTOSATENbHOW pPa0OTHI OOYYArOMIMXCS B COCTaBe Y4eOHO-METOAMYECKOTO
KOMIIJICKCA AUCHUIIJIMHBI MMCHOTCS Ha6op51 HHIWBUAYAJTbHBIX 33H3HI/II7[ U TeCTaM I10 OTHACIIbHBIM
T€MaM JIUCHUIUIMHBI. YYeT pe3ylbTaTOB CaMOCTOSATEIHHONW PabOTHI BEIETCS B paMKaX PEeUTHHTOBOM
CUCTeMbl JUCHUIUIMHBL. Ha caMocCTOoATenbHYI0 MOATOTOBKY JUCHUILUIMHBI «KoMmmnbploTepHbIe
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TEXHOJOTMM B XMMMUYECKOM HayKe M IPOU3BOJCTBE» IpeaycMoTpeHo 74 uaca. B kauecTBe
IIPOMEKYTOUHOM OLIEHKH YCIEBAEMOCTH CTYAEHTOB HCIIOJIb3YIOTCS YCTHBIE OIPOCHI BO BpeMs
IIPOBEJCHUS MPAKTUYECKUX 3aHATUNA. C LENpl0 YCIEMIHOIO YCBOEHHUS MaTepuana JUCLMILIMHBIL
CTYJIEHTaM IPEAJaraeTcsl BbIIOJHEHUE UHANBUAYAJIbHbIX 3aJaHui. [IJ1s1 KOHTPOJs YCBOEHUS TaHHOM
JUCHUIUIMHBL y4eOHBIM IUTAHOM NPEAyCMOTpEeHa clada »sk3amMeHa. Ha sk3ameHe cCTyaeHTam
npeJiaraeTcsl pelnTh 3a7ady U OTBETUTH Ha JIBa TEOPETUUYECKUX BOMpPOCA [0 MaTepuaiaM y4eOHO
qucuurinHbl. CTyZEHT CUMTaeTCsl JOMYIIEHHBIM K CJadye 3K3aMeHa MPHU YCIOBUU BBIOJIHEHUS UM
IJIaHa y4eOHbIX 3aHSATUN U BBITTOJIHEHUH BCEX 331aHUI U TECTOB B TEUEHHE CEMECTPa, B COOTBETCTBUH
C pedTuHroBoil cucremoi. [Ipu nmpoBeneHHHM dK3aME€HA OTBET CUUTAETCS yAOBJIETBOPUTEIBHBIM B
ciayyae 50-60 % mnpaBWIBHBIX OTBETOB HAa TEOPETHMYECKUE BONPOCHI M pelleHuu 3anadu. OTBer
CUMTAETCS HE yJI0OBJIETBOPUTEIBHBIM, ECIIM MaTepUall yCBOEH CTYAEHTOM MeHee, ueM Ha 50% u 3ai1aua
He peweHa. [ momydeHusi 6onee TiyOOKMX M YCTOMUMBBIX 3HAHHWM CTYAEHTaM PEKOMEH]IyeTCs
U3y4aTh JOMOIHUTENBHYIO JINTEPATypy, CIMCOK KOTOPOH NpUBEACH B I1.§ pabodell mporpamMmsl Mo
JTUCIUIUIMHE, a TakXKe IJs paclIMpeHUsl 3HAHUM MO JHUCUMIUIMHE W JJIs BBINOJHEHUSA pedepara
pPEKOMEHAyeTCsl UCI0JIb30BaTh MHTEpHET-pecypehbl: MOMCKOBBIE CAaMThl, 0a3bl JaHHBIX XUMHYECKHX
COEMHEHUH, JIIEKTPOHHBIC OMOIHOTEKH (I1.7).

6. DoHA OLEHOYHBIX CPeICTB /sl MPOBeIeHHs ATTECTALMH, 00YYAIOUIUXCH IO
AMCUUILIMHE (MOAYJIIO)
[IpemycMOTpeHBI ClienyronMe BUIbl KOHTPOJIS Ka4€CTBA OCBOEHUS KOHKPETHOM TUCIUIIIIMHBIL:
- TEKYLIHI KOHTPOJIb YCIIEBAEMOCTH
- MPOMEXKYTOYHAsI aTTECTAIHsI 00YYArOIINXCS 10 AUCLHUTIIIIHE
@DOH/T OLIEHOYHBIX CPEJICTB IS MPOBEICHUS TPOMEKYTOUHOMN aTTECTAIIH 00YYarOIIIXCS
M0 TUCIUIINHE 0)OpPMIIEH B IPUIIOKEHUU K paboueil mporpaMmme TUCIUTUIUHEIL.

TEMbBI IABOPATOPHBIX PABOT
3ananue: BeImonHuTh 1abopaTopHyIO padoTy, yKa3aHHYIO MpenojaBaTeieM, C HCIOIb30BaHUEM

CIICIHUAIIM3UPOBAHHOI'O IIPOTPAMMHOTO o0ecreyeHus U CpCACTB TCICKOMMYHUKAIINH. B OTYECTEC, B BUJC

daiina (¢daitnoB) oTpa3uTh OTBETHI HAa TOCTABIEHHBIE BOMPOCHl. OTUET 3arpy3uTh Ha CTPAHMILY Kypca
Ha 00pa3oBaTeIbHOM CaliTe YHUBEPCUTETA T0]1 yIpaBiieHneM cuctembl Moodle.

Konuposanue TEKCTOBOHM,  rpaduyeckoil u 3BykoBoi nH(popmanu. CUCTEMBI
CUHCIICHUSI.
Vcnonb30BaHue BO3MOXKHOCTEH TEKCTOBOI'O PEAAKTOPa sl pa3pabOoTKH JOKYMEHTOB
CJIO)KHOM CTPYKTYPBL.
Texnuka paboTs! ¢ TabaMuHBIM NporieccopoM MS Excel.
Co3pnaHue 31eKTpoHHBIX Tabuui. Opranu3zanus BerancieHuil. Csi3pIBaHUE TaOIUIL.
N3ydenue 6a3 CTPYKTYPHBIX JaHHBIX 110 XUMHUU. OCHOBBI
pabotsl B CYBJ] MS Access. cnonszoBanne CYBJl i peanuszanuu 3agay npeaMeTHON
obusactu
Pabota B riobanbHoit cetn MHTepHeT. Texnuka padoTsl ¢ 6pay3epom MS Internet Explorer.
Pa6ora c anexTpoHHOi mouToit B cetn HTEpHET.

AHanuTuueckuit 0030p U aHAJIU3 OTEYECTBEHHBIX U 3apYOEKHBIX KaTaJOrOB XUMHYECKHUX
HNHTEpHET-PECYPCOB UAJIEKTPOHHBIX CIIPABOYHUKOB
Marematrnueckue METOIbl KOMIIBIOTEPHOTO MOJAEIUPOBAHUSICBOMCTB BEILIECTBA U
XMMHYECKHX MpeBpalieHnil. Mcrnoap30BaHne METOA0B KOMITBIOTEPHOTO MOAECIUPOBAHUSB
XUMHYECKHUX UCCIIEIOBAHUSAX
KommprorepHass o0paboTka SKCIEPUMEHTAIBHBIX JaHHBIX. l[Ipe3eHTanus pe3yJbTaToB
uccnenoanusi. Opopmienuentoroporo oruéra o HUP.
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JdTanbl (OPMUPOBAHUS U OLIEHUBAHUA KOMIIETEH Ui

Ne | KourtpoJsupyembie pa3aesibl (TeMbl) HaumeHoBaHue
Kox xomnerenuuu
n/n AUCHHILIMHBI OLICHOYHOI'0
(WJIn ee 4acTH)
cpeacTBa
1 CrtpykTypa BOJIbI U pacCTBOPOB
3JIEKTPOJIUTOB YMEPEHHBIX [1K(0)-1.1 K, T,P
KOHIIEHTPAIIU.
2 [TonbITKM OMpeieNICHUsl SHEPTUU
TUAPATALNU OTAEIIbHBIX HOHOB.
APATAIUTH OT/1 TK(0)-1.1 K,T,P
Kunernueckue u sHEpreTuyeckue
ACIEKThI THIpaTallUu.
3 CTpyKTypHO-BBIHYK/IEHHbIE TIPOLIECCHI
PYKTYD YA potl TK(0)-1.1 K,T,P
B KOHIICHTPUPOBAHHBIX PACTBOPAX.
4 Konuenuus cTpykrypHo-
HETIHIBE CTPYKTYD TTK(0)-1.1 K,T,P
BBIHYK/ICHHBIX IIPOLIECCOB.

IIkaja 1 KpUTEPUH OLIEHUBAHHUS MUCLMEHHBIX M TBOPYECKHUX PadoT

Banaasl

Kpurepun

FHY6OKOG U IIPOYHOC  YCBOCHHC MporpaMmMHOIo MarTrepuajia. HOHHLIC,
MMOCJICAOBATCIIBHBIC, TPAMOTHBIC W  JIOTHYCCKH  H3JIaracMbI€ OTBCThI IIpHU
BUIOMU3MCHCHUM 3aJaHUA. CBO60,I[HO CIIPaBJICTCA € IMOCTABJICHHBIMU 3aJld4aMMu,
MOXET 000CHOBAThH IIPUHATBIC peuicHus, ACMOHCTPUPYCT BJIaACHUC
Pa3HOCTOPOHHUMMU HABBIKAMU U ITPHUECMAMHN BBIIOJIHCHUA IIPAKTUYCCKUX pa60T.

3HaHWEe MPOrPaMMHOTO MaTepHajia, TPaMOTHOE H3JIOKEHHE, 0e3 CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABHIILHOE IMPHUMEHEHHE TEOPETHYCCKHX
3HAHUH, BJIaJICHHE HEOOXOAMMBIMH HAaBBIKAMH IPU BBIOJHCHUU MPAKTHYCCKHX
3aj1au.

JIeMOHCTpPHpPYET YCBOCHHE OCHOBHOTO Marepuaia, MPH OTBETE JOMYCKAITCS
HETOYHOCTH, IPH OTBETE HEJIOCTATOYHO TPABUIIbHBIC ()OPMYITMPOBKH, HAPYIIICHHUE
[I0CJIEIOBATEIBHOCTA B HW3JI0KEHHU MPOTPAMMHOIO MaTepuaja, 3aTPyJAHCHUS B
BBIMOJIHEHUH MTPAKTUYCCKHUX 3a/IaHUH.

2-1

Crnaboe 3HaHME MPOrPaMMHOIO MaTepuaia, MPU OTBETE BO3HUKAIOT OIIMOKH,
3aTpyIHEHUS IPU BHIOJHEHUH MPAKTUYECKUX PadoT.

He ObUI0 HONBITKY BBLITTOIHUTD 3aJaHHuC.

7. IlepeyeHb OCHOBHOM M JONOJHUTEIbHOI Y4eOHOI JIMTepaTypbl, HE0OXOAUMON 11
OCBOCHUS AMCLHMIINHBI

7.1 OcHoBHas1 JIuTEpaTypa:

1. Opnos B.1O., PycakoB A.U., Tuxonos C.B. KommbioTepHbie TEXHOIOTHUN B
00pa3oBaTeNbHOWH HAYIHOH JiesiTenbHOCTH. — SIpocnasib: Spl'Y, 2005. - 124 c.

2. Omnoxoit JI. C., TutoB B.M. KomnbsloTepHble TEXHOIOTUU B HAyKe 1 0OpazoBanuu. 13-
B0:1J] ®opym. — 2019. — 224 c.

3. KommnbroTepHble TEXHOIOTHU B HAyKe, 00pa30BaHUU U TPOU3BOJICTBE IJIEKTPOHHOM
texHuku: Y4ueoHoe nocodue / Kpyunnun B. B., Tanosunkwuii F0. H., Xomuu C. JI. —
2012. 155 c.

7.2 lonoiHUTEILHAS JIUTEPATypa:
1. KommnbloTepHbIE TEXHOIOTUU B HAyKe M 00pa3oBaHUU: MeToanuecKue yKka3aHus K
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npaktuueckum padoram / Konecankosa C. 1. — 2012. 22 c.
2. KommbloTepHbIe TEXHOJIOTUH B HayKe U 00pa3oBaHUM: MeToMuecKue yKa3aHus K
camocTtositensHol padore / Konecaukosa C. M. — 2012. 18 c.
8. [lepeyenb pecypcoB HH(pOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHeT
(nanee - cerp "UnHTEepHeT'), HEOOXOAUMBIX JJIA OCBOCHHS JUCHMILIIHHBI

"

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snexkrponnas oubsmoreka, cucrema PUHIT
http://pedsovet.org/-untepHeT neacoBeT

DneKTpoHHO-OMOIMoTeuHass cucteMa usnarenbctBa «Jlanp» - Pexkum mocrtyma: http:/
e.lanbook.com

ocoukrwhE

8.1 CocTaB nporpaMMHOro odecrneyeHus
Enunas snekTpoHHas oopasoBarenbHas cuctema U-complex
AHTHIUIaruaT
Oneparnuonnas cucrema Windows
KommbrorepHas nporpamma st xumukoB AcidBaselab
KomrmbroTepras mporpamma jutst xumuko ChemlLab

agrwpdE

9. Metoguyeckue ykazaHus AJ1sl 00y4aroHUXCs 110 OCBOEHUIO TUCHUILIUHBI (110
BH/1aM y4eOHBbIX 3aHATHI)

B cootBerctBuu ¢ tpeboBanusimu OI'OC BO mnpenogaBanue yuyeOHOW AUCIHILTAHBI
«KOMIBIOTEPHBIE TEXHOJOTMH B XUMHUYECKOM HAyKE M IPOMBOACTBE)» OCHOBBIBAETCS Ha
MHHOBALIMOHHBIX TICUXOJIOrO-NEJarOTUYECKUX TEXHOJOTUIX, HAIMpPABICHHBIX Ha IOBBILICHUE
3G (}EeKTUBHOCTH W KadecTBa (POPMUPOBAHUS NPOPECCHOHATHHBIX HABBIKOB OOYYArOIIMXCA.
OcHoBHBIMU (QopMamMH OOy4YEeHHS SBISIOTCSA: JIEKIMU, JIa0OpaTOpHBbIC 3aHATHS, a Takke
camocTosITeNIbHas padoTa ydaierocs.

Jlekums. Jlekiuu 4yuTarOT MO HamOoliee BaXKHBIM paszzaeniaM mporpammbl. OHH HOCSAT
poOJIeMHBIN XapakTep U (GOPMHUPYIOT Y CTYyJIEHTOB CHCTEMHOE MpECTaBIeHHE 00 M3ydaeMBbIX
pazzenax npeamera, 00ecreunBaroT YCBOEHHE UMW OCHOBHBIX ITPUHIIMIIOB U MOJOXKEHUH TaHHOM
aucuuIuHbel. KoOHCneKTHUpoBaHME JIEKIMI BENETCS B CHEUUAIbHO OTBEACHHOW I 3TOrO
TETpaju, KX/l JTUCT KOTOPOH NOJKEH UMETh 1ouis (4-5 cM) Ui JOTOTHUTEIbHBIX 3aIUCEeH.
HeoOxoaumo 3anmuchiBaTh TEMY M IUIAH JICKIHM, PEKOMEHIyeMYI0 JTUTEpaTypy K TeMe. 3amucu
pa3ienoB JIEKUUHU JTOKHBI UMETh 3ar0JIOBKH, MOA3arojIOBKH, KPACHBIE CTPOKH. JlJIs BBIICICHUS
pa3zaesioB, BBIBOJIOB, ONPEACICHUN, OCHOBHBIX UJIEW MOYKHO MCITOJB30BaTh [[BETHBIE KapaHIalln
u (uomacrepsl. HazBanHbIe B JIGKIIMU CCHUIKA HA TIEPBOMCTOYHUKH HAJO0 IMOMETUTH Ha TOJISX,
YTOOBI TPU CAMOCTOSITENILHOM paboTe HAlTH U BIIUCATh UX. B KOHCIIEKTE JOCIOBHO 3aMHUCHIBAIOTCS
onpezeNeHusl MOHATUN, KaTeropuid M 3akoHOB. OCTallbHOE NOJKHO OBITH 3allMCAaHO CBOMMH
cinoBamMu. Kaxaomy CTyaeHTY HEOOXOAMMO BbIpabOTaTh W HCIONB30BATh JOMYCTHMbIE
COKpalleHUs] HauboJiee pacpOCTPaHEHHBIX TEPMUHOB U MOHATHI. B KOHCIIEKT cieayeT 3aHOCUTh
BCE, UTO MPEMNO/IaBaTeNb MUIIET Ha JOCKE, TAK)KE PEKOMEHIyeMbIe CXEMBI, TAOIUIIBI, JHArpaMMbl
u 1.1. Texymas pabora Haa u3ydeHueM WHOOpPMAIUU MO0 aMOYyJIaTOPHOMY BEICHHIO OOJIBHBIX
MpEeJCTaBIsieT CO0OW TJIaBHBIA BHJ CaMOCTOATEIbHOW pabOThl CTyAeHTOB. OHa BKIIOYAET
00paboOTKy KOHCIIEKTOB JIEKIUH MyTeM CUCTEeMaTH3al[Mi MaTepualia, 3all0JIHEHUS TPOITYIIEHHBIX
MECT, YTOUHEHUS CXEM U BBIJICJICHHUS TJIaBHBIX MBICIEH OCHOBHOIO COAEpkKaHus JieKuuu. Jlist
9TOTO0  HWCIOJIB3YIOTCS ~ HMEIoLUecss  y4eOHO-MEeTOAMYecKHe  MaTepuaiabl W JApyras
pexoMeHoBaHHas JnuTeparypa. C 1enpl0 YIy4yIIeHHs YCBOGHHUs Marepuana Tpelyercs
MIPOCMOTPETH KOHCIIEKT Cpa3y MOCie 3aHATHI, OTMETUTh MaTE€pUal KOHCIEKTA JICKIIUH, KOTOPBII
BBI3BIBACT 3aTPYAHEHMS Ui IMOHMMAHUS, NONBITATHCSA HAWTH OTBETHI HA 3aTPYyIHUTEIIbHBIE
BOITPOCHI, UCIIOJIb3YsI PEKOMEHIyEMYIO JIUTEPATYPY.
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CamocrositesibHasi padora. CamoctosaTenbHass paboTa SBIsSETCS OJHUM W3 BHUIOB
yu4eOHOH  NeATeNbHOCTH OO0YYalomUXCs, CIIOCOOCTBYET pPa3BUTHIO CAMOCTOSITENLHOCTH,
OTBETCTBEHHOCTHU M OPraHU30BaHHOCTH, TBOPUECKOT'O MOJIX0/a K PELICHUI0 Ipo0ieM yueOHOro u
npodeCCHOHATIBPHOTO YpOBHA. BHeayauTopHas caMocTosiTeIbHas paboTa BBIMONHAETCS IO
3aJJaHUIO IIperosiaBaTelis, HO 0e3 ero HemnocpeAcTBeHHOro yuyactus. IIpu npenbsBieHUN BUIOB
3aJaHlii Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYIO paboTy pEeKOMEHAYeTCs HCIOIb30BaTh
T QpepeHIMPOBaHHbBIA MOAXOJ K YPOBHIO MOJrOTOBIEHHOCTH oOydvaromerocs. Ilepen
BBIIIOJIHEHUEM  BHEAYAUTOPHOW  CAMOCTOSITEILHOM  paboOThl  MpernojaBaTeNb  MPOBOAUT
KOHCYJIbTALIMIO C OIpEAEICHUEM LeNU 3aJaHus, €ro COAEp)KaHHs, CPOKOB BBIIOJHEHMS,
OPUEHTHPOBOYHOTO 00BeMa pabOThl, OCHOBHBIX TPeOOBAHUHN K pe3ysibTaTaM pabOoThl, KpUTEPUEB
OLIEHKH, (OpM KOHTpOJsI M mepeuHs jureparypbl. ConepikaHHe caMOCTOATENbHOM paboThI:
YTEHUE OCHOBHOM M PEKOMEHAYEMOH TOIMOJHUTEIBHON JUTEPATyphl, PEIICHUE CUTYAIlHOHHBIX
3ajjay, YTO CHOCOOCTBYET Pa3BUTHUIO IO3HABATEIbHOW AKTUBHOCTH, TBOPYECKOTO MBIIUICHUS
CTYACHTOB, NPUBUBACT HABBIKM CAMOCTOSTEIBLHOIO MOMCKAa MH(OpMAIHH, a TaKkxke GpopMupyeT
CHOCOOHOCTh M TOTOBHOCTh K CAMOCOBEPLICHCTBOBAHMIO, CaMOpEaIM3allud M TBOPUYECKOU
amanTtamuu. CaMocTosATENbHAS paboTa ¢ OCHOBHOHN U JIOTIOJIHUTENILHON JIUTEpaTypoit opMHpyeT
CHOCOOHOCTh aHAM3UPOBaTh COLMAJIbHbIE MPOOJIEMbI, YMEHHE MCII0Jb30BaTh Ha IMPAKTHKE B
Pa3IUYHBIX BHJIAX MPO(PECCHOHAIBHON U COITMAIBHOM JIeATEITBHOCTH.

3aver. 3aBepIIaOMM 3TallOM H3YYEHUS AUCLUIUIMHBI SBJSETCA IPOMEKYTOUHAS
aTTecTanys B BUAE yCTHOTO 3a4eTa. [Ipu 3TOM CTYJeHT JOJDKEH MOKa3aTh BCE T€ 3HAHUS, YMEHHUS
U HaBbIKH, KOTOpbIE OH IpPHUOOpeN B Ipouecce TeKylled paboThl MO M3YyYEHHUIO AMCLUIUIMHBL.
JlucuuIuiiHa CYMTAeTCs OCBOEGHHOW CTYJEHTOM, €CIM OH B IMOJHOM oOBeMe chopmupoBa
YCTAHOBJICHHbIE KOMIIETEHIIMM M CIIOCOOEH BBINOJHATH YKa3aHHbIE B JIAHHOM IIporpamme
OCHOBHBIE BHJIbI IPOPECCHOHATBHON nesiTenbHOCTH. OCBOEHHE AUCIUIUIMHBI JTOJDKHO TIO3BOJIUTH
CTYACHTY OCYILECTBJIATh KaK aHAJIUTUYECKYIO, TAK U HAyUYHO-UCCIIE0BATEIbCKYIO JeSITEIbHOCTD,
YTO MPEAIOIIaraeT rryooKoe 3HaHUE TEOPUH U PAKTUKU JaHHOTO Kypca.

10. Mepeyens UHGOPMAIMOHHBIX TEXHOJIOTHI, HCMOJIB3yEeMBIX MPH OCYIIECTBIEHUHU
o0pa3oBaTe/IbHOIO MpoLecca Mo JMCUUILIMHE (MOYJ/I110), BK/IIOYAs NepevyeHb
NPOrpaMMHOIro odecrnieyeHnst 1 HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTeM (MPH

HE00XO0AUMOCTH)
[Tpu u3yueHnn CTyJeHTaMH TUCIUILTHHBI « KOMITbIOTEpHBIE TEXHOJIIOTHH B XUMUYECKON HAyKe U
IPOM3BOJICTBEY UCIIOJIB3YIOTCS CIeIyIOIUe TEXHOIOTUH:

- TEXHOJIOTMHM NpoOieMHOro oOydeHus (MpoOieMHble JEKIUHU, MPOBOAUMbBIE B (opMme
Janora, peieHue yueOHo-pohecCHOHABHBIX 3a/1a4 Ha JIEKIHX);

- WHTEPaKTUBHBIE TEXHOJIOTUH (MIPOBEACHHE JIEKIHWW JHaJiOrTOB, KOJUICKTHBHOE
00CyX/IeHHue pa3IMYHBIX IOJXOJ0OB K PEIICHUIO TOM WM HMHOW yuyeOHO-IpodeccHoHaNbHOM
3a/1a4n);

- MH(QOPMALMOHHO-KOMMYHHUKATHBHbIE 00pa30BaTeNbHbIE TEXHOJIOTUH (MOJEIMPOBAHUE
U3yYaeMbIX SIBJICHUH, MPE3eHTANNsl YIeOHBIX MAaTEepPHUAIOB (C MAKETOM MPHKIAIHBIX IPOTPaMM
Microsoft Office Point)) u a1eMeHTbl TEXHOJIOTHI TIPOSKTHOTO O0YYCHUSI.

11. MarepuaibHo-TeXHUYeCKasA 0a3a, Heo0X0AUMAasi VIS OCYLeCTBJICHHUA

o0pa3oBaTe/IbHOIO NpoLecca Mo JMCHUIIIMHE

VYuebHas qucHUIUIMHA obecrieueHa y4eOHO-MEeTOMUECKOW JOKyMEeHTalue (KOMIIOHEHT
y4e0HO- METOIMYECKOro KoMIuiekca o nucuuiuinie). ObecnedeH noctyn K GoHAaM ydeOHBIX
nocoOuit, 6M0IMoTeYHBIM (HOHIAM € TEPHOAMYECKUMH U3AAHUSMH [0 COOTBETCTBYIOIIUM TEMAM.

VY4eOHble 3aHATUS [0 NIpPEeIMEeTy MPOBOJIATCS B CHEIHATIM3UPOBAHHONW ayAMTOPUU
(unTepaktuBHas jgocka+tlIK+Buneonpoektop). Tarkke HMeeTcs KOMIBIOTEPHBIM Kiacc ¢
MYJIbTUMEAUHHBIM 000py/I0BaHUEM U JOCTYIIOM K ceTu VHTepHeT.

15
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w

10.

11.

Conep:xkanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHpb IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 10 TUCIUITIIMHE
(MOZyJTI0), COOTHECEHHBIX C INIAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 5
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHHEM OTBEICHHOI'O HA HUX KOJIUYECTBA
aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 14
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00yJaromuxcsi 1Mo JUCIUTITHHE (MOJIYIIIO) 15
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 18
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHON CeTH
"UntepHer", HEOOXOIUMBIX ISl OCBOCHMSI TUCIIUIUIUHBI (MOJTYJIS) 19
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI
(Momyst) 19

IlepeueHb HHGOPMALIMOHHBIX TEXHOJIOIUH, UCIIOJIB3YEMbIX IIPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIFOYasl [IEPEeYEeHb IPOrPaMMHOr0 obecrieueHust U MHPOPMALMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 21
Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN A1

OCYIIECTBIEHUS 00Pa30BaTEIHLHOTO MPoliecca MO JUCHUILIUHE (MOAYIIIO) 21



1. llean u 3a7a491 0CBOEHUS AUCIHUTIIHHBI

Ilean ocBOeHHUS M CIMILTIMHBI
- (hopmupoBaHUE 3HAHUI O B3AMMOCBSI3H MEXK]Iy CTPOSHHEM BEIIECTBA U €r0 NMPEBPAIICHUEM B
XUMHUYECKON peakiuu, 00ydeHrne criocodaM MpUMEHEHHUS TTOTYYCHHBIX 3HAHUN TIPU
BBITIOJITHCHUH HayYHO-HUCCIIEA0BATEIbCKON pabOTHI;
- PacKphITHE CYUIHOCTH XUMHUUYECKHUX MPOIIECCOB C UCTIOIb30BAHMEM KBAaHTOBO-XUMUYECKHUX,
CTPYKTYPHBIX U KHHETHYECKUX MPEJCTABICHUIN U OCYILECTBICHUS MHHOBAIIMOHHO-
MPAKTUYECKOU IEATEIBHOCTH.

3agaum 0CBOCHUSI AUCHUILINHBIL:

- 03HaKOMHUTH C COBPEMEHHBIMH TEHJICHIIUSIMU B 00JIaCTH;

- COCOOCTBOBATH CO3/IAHUIO MPEJCTABICHUS O HAYYHO-UCCIIEA0BATEIbCKONACATEILHOCTH

yepe3 UHTErPALMI0 TEOPETUYECKUX 3HAHUN U MTPAKTUYECKUX YMEHUN;

- OpUEHTHPOBATH Ha HEMIPEPHIBHOE CAMOCOBEPILICHCTBOBAHUE KaK (haKTOpayCIlenrHon
NESITENIbHOCTH B MPodeccuOHANBbHOM cdepe;

- crnocoOCTBOBaTh MOBBIIICHUIO MOTHBALIMKA HAYYHBIX JOCTHKCHHMH Yepe3 OCMBICICHUE
COBPEMEHHBIX TEHJIEHIIMN Pa3BUTHSI. K CAMOCTOSATEILHOMY PUOOPETCHUIO 3HAHHIA.

2. IlepeyeHp mNJAHMPYEMBbIX pe3yJbTATOB O0y4YeHHUS] MO JHCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX ¢ IVIAHUPYEMbIMHU Pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

[Iponiecc n3yyeHHns AUCUIUILUIMHBI HAIIPaBIeH HA (HOPMUPOBAHHE DJIEMEHTOB CIIETYIOIINX
komnereHmi B coorserctBun ¢ @I'OC o 1aHHOMY HaNpaBICHUIO OATOTOBKU:

. Karteropusi
I'pynna komnereHuumii pust Kon naumenoBanue

KOMMeTeHIIUI
MK(0)-1: Cnocoben WCII0JIH30BATh
dbyHIaMeHTalIbHbIE 3HAHUS CTPYKTYpPHl U
CBOWCTB HEOPTaHWYECKUX BEIIECTB U
MaTepuasoB B PEIICHUH 3a7a4 XUMUIECKOU

3agaumn
[TpodeccrnonanbHble A . HalpaBJICHHOCTH
XUMUYECKOU

HaMpaBJICHHOCTH | [TK(0)-2: Cnoco0eH TNpOeKTHPOBaTh U
OCYIIECTBIISATh CHUHTE3 HEOPraHMYECKUX
BEIIECTB M COCAMHEHHH C 3aJaHHBIMH
CBOMCTBaMH

B pe3ynbraTe 0cBOSHUS TMCHUIUIMHBI 00YUYaIOUIHICS TOJIKEH:
HanmenoBanue nnaukaropa

KOMITETECHITHH
ITIK(0)-1.1: 3naer ocobeHHOCTH | 3HATH: OCOOEHHOCTH CTPYKTYpHI U CBOMCTB
CTPYKTYPHI H CBOWCTB HEOPTaHMYECKUX BEIIECTB M MaTEPHAIIOB,
HEOPraHMYECKUX BEIIECTB U COCTABJISFOLINX OCHOBY HAYKOEMKHX 00JacTei
MaTepraioB, COCTABIISIOIINX HApOJIHOTO XO3sCTBA
OCHOBY HayKOEMKHX o0JiacTen YMeTb. NpPUMEHATHh 3HAHUSA CTPYKTYpPhl U CBOWCTB
HApOJIHOTO XO3sHCTBA HEOPTaHMYECKHUX BEIIECTB B HAYKOEMKHX OO0JacTIX

HapOJHOI'0 X035i1UCTBA
Bnagers: 0coOEHHOCTSIMH CTPYKTYpPBI U CBOWCTB
HEOPraHUYECKHUX BEIECTB U MATEPUAIIOB




IMK(0)-2.2: Ilpumensiet 3HATh: METObI MPOBEACHUS HAIIPABICHHOTO

KPpHUCTAINIOXUMHNYECKHUCE, HCOPraHNM4€CKOro CMHTE3a.

TCPMOANHAMHWYCCKUC U YMerh: HpI/IMeHSITB KpUCTATNIOXUMHNYCCKUC,
KHMHETHYECCKHUEC IIPEACTABIICHUA TEPMOANHAMHNYCCKUEC U KHHCTHUYCCKUEC ITPCACTABICHUA
AJId IIPOBCACHH A HAITPABJICHHOI'O IJIA IIPOBCACHHW A HAITPABJICHHOI'O HECOPraHNMYCCKOIro
HEOPTraHU4YCCKOIro CUHTE3a. CHHTC3a.

B.]'Ia)leTb: KpUCTAJUIOXUMHUYCCKUMU,
TEPMOANHAMHWYCCKUMHA U KUHCTUYCCKUMU
NpCACTABICHUAMU JI IPOBCACHUS HAIIPABJICHHOT O
HCOPIraHNM4YCCKOro CMHTE3a.

3. Mecro aucuumiannbl B cTpykrype OIIOII

Jucuunnuna «Teopernueckue ocHOBbI Heopranuueckoit xumun» (b1.0.03) otHocuTCs K
mucuriiHam 6a3oBoid yactu 6oka b1l «Aucuurmnunst (Moxynu)» OITOIT BO no nampasienuo
noaroroBku 04.04.01 Xumus u m3ydaercs B 1 ceMecTpe Mo OYHOH M OYHO-3a049HOM (hopmam
o0y4eHusl.

JlaHHBIM KypC 3aKiaAblBaeT 3HAHMS JUISI HAyYHO-UCCIENOBATEIBCKOW IIPAKTUKU U
BBIIIOJIHEHUSI MarucTepCcKuxX Aucceprauuil. JlucuumiamHa HENOCPEACTBEHHO CBs3aHa C
HEOPraHMYECKOW XUMHEH, PU3nuecKor XUMHUEH U aHATTUTUYECKONH XUMHUEH.

4. Copepskanue TUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3JesiaM) ¢ yKa3aHueM
OTBEIE€HHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX UM ACTPOHOMUYECKHUX YaCOB U BU/IOB
YueOHBbIX 3aHATHI

4.1 CTpyKTYypa IMCUMILINHBI
OO61mmas TpyA0eMKOCTh AUCHHUIUINHBI IO JaHHOU hopMe 00yUeHUsI COCTABISET 5 3a4ETHBIX
enunull (180 akageMUYECKUX 4aCOB)

TpynoeMKOCTbh, 4acOB
®dopma paboTsl 00yyaromuxcs/Buabl yueOHbIX 3aHATHI Cemectp Beero
1 2
32 32
KoHnTakTHas ayuTopHasi pabora o0yyarouuxcs ¢ MpenojaBaTesieM:
Jlexumu (JI) 16 16
[TpakTuueckue 3ausatus (I113) 16 16
JlaGoparopHbie paboTsl (JIP)
CamocrositenpHast pabota ( CPC) 94 94
Kypcosoii npoekT (KII), kypcoBas padota (KP)
Jlokman (JI)
Dced (D)
Pedepar (P)
CamocTosiTeIbHOE U3YUYEHHE Pa3/IeTIoB 94 94
By UTOroBOoro KOHTPOJIS - 9K3aMEH 54 o4




4.2 Cogepxanue pa3iejioB IUCHUUININHBI

Ne
paszena

HaumenoBanue

paszznena

Coneprxanue pasnena

®dopma
TEKYILETro
KOHTPOJIS

Crpoenue aToma u
XHUMHUYECKast CBSI3b

KBanToBo-MexaHHYecKass MOJEIL aToMa.
XapakTepucTUKu SHEPIreTUYECKOTO
COCTOSIHHS AJIEKTPOHA CHCTEMOM
KBaHTOBBIX YHCEI. OcHoBHOE U
BO30YXICHHOE COCTOSIHHE aToMma.
Ilepponnueckuil 3aK0H U NIEPUOIUYECKAS
cuctema JI.MI. MengeneeBa B CBETe
KBAHTOBO- MCXaHUYECCKOU TEOPHUU
CTpOEHHsI aToMOB; S-, p-, d-, f- Gmoku
3JIEMCHTOB.

YO, KP, T,

Knaccudukanms
BEIIIECTB,0CHOBAHHAS
Ha IPHUPOJIC
MIEPEHOCUMBIX
YaCTHII.

Kucinoret u ocHoBanus. OcHOBHBIE
MOJIOKEHUSI TEOPUU KUCIOT U OCHOBAHMM
bpencrena - Jloypu: MoONEKyIsipHbIE U
WOHHBIE  KHUCIOTBI U  OCHOBAHMS,
CONpsDKEHHAs] TMPOTOJUTUYECKAsT —Tapa,
ambonutel. Bogopoausiii mokazarens pH.
OCHOBHBIE TIOJIOKEHUSI TEOPUH KUCIOT U
ocHoBanui Jlptouca. Okxuciautenu u
BOCCTaHOBUTEIIH. ConpsxkeHHbIe
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE MAPbI
(pemoKCc-CUCTEMBI).

VO, KP, T,

DJIEMEHTHI
XUMHYECKOUN
TEPMOJIMHAMHUKH.

IIpenmer u METOAbl  XHUMHUUYECKOM
TEpMOJIMHAMUKHU. B3anMOCBA3b  MEXIy
mporeccaMy 0OMeHa BEIECTBU YHEPTHH B
opranu3zme. XUMU4ecKasi TepMOJIMHAMUKA
Kak TeOpeTUYECKas OCHOBA|
o6nosHepreTuku. OCHOBHBIC MTOHSTHUS
TEPMOJIMHAMUKH.

YO, KP, T,

YyeHnue o pacTBOpax

Ponb BO/JIbI u
JKU3HEAESTENIbHOCTH. ®duzuko-
XUMHUYECKHE CBOIiCTBa BOJIbI,
00yCIIOBIMBAIOIME €€ YHUKAIBHYIO POJIb
KaK €JIMHCTBEHHOIO OHOpacTBOPUTEIIS.
ABTONPOTONNU3 BO/IBI. Koncranra
aBTONPOTONN3a  BOJBI.  3aBUCHUMOCTh
pacTBOPUMOCTH BEIIECTB B BOJE OT
COOTHOILIEHUS THIPO(QHITEHBIX u
ruipopoOHBIX  CBOWCTB; BIIUSIHUE
BHEIIIHUX YCJIOBUW Ha

pacTBOpoB B

pacTBOPUMOCTb.

VO, KP, T,




OJIEMEHTHI
XUMHYECKOU
KUHETHUKH.

[Ipeamer u OCHOBHEIE MTOHATUS
XHMHYECKOM KHHETHUKH. XHUMHYECKas
KMHETHMKAa Kak OCHOBa [UISi M3y4YEHHUsS
CKOpOCTei H MEXaHH3MOB
OnoxumMHuueckux mnpoueccoB. CKOpPOCTb
pEeaKIMK, CPEIHSSI CKOPOCTh PEaKIuu B
WHTEpBAJeE, HCTUHHAS CKOPOCTb.
Knaccudukamnmum peakuuid,
MPUMEHSIOIINECS] B KUHETUKE: PEaKIUU
TOMOT€HHBIE, TETEPOTeHHBIC "

MHUKpPOTETEPOreHHbIE, PEAKIIUH ITPOCTHIC U
CIIOKHBIE (mapasnnenbHsbIe,
IIOCIIEIOBATCIIbHEIC, CONPSIKEHHBIE,
IICTTHBIE). MonekysipHOCTb
AJIEMEHTapHOTO aKkTa peaKkIuu.
Kunernyeckue ypaBuenus. [lopsimox
peakuuu. [lepron nomynpeBpaiieHus.

VO, KP, T,

XuMust OMOTEHHBIX
3JIEMEHTOB

[TonsiTue  OMOTEHHOCTH  XUMHYECKHX
aneMeHTOB.  buocdepa,  KpyroBopot
OMOTeHHBIX 3JIEMEHTOB. Kiapku
JJIEMEHTOB. KoHuentpupoBanue
OMOTeHHBIX 3JIEMEHTOB KUBBIMU
cucremamu. Knaccudukanus GMOreHHbIX
DIIEMEHTOB 10 WX (PYHKIHMOHAIBHOM
POJIM: OPTaHOTEHBI, HIEMEHTBI

AJIEKTPOJIUTHOTO (POHA, MUKPOIIEMEHTHI.

VO, KP, T,

duznko-xumus
IOBEPXHOCTHBIX
SIBJICHUH.

AJncopOLMOHHBIE paBHOBECHS U
NpOLECCHl Ha MOJBIKHBIX TPaHUIAX
paznena da3. [loBepxHOCTHasT H>HEprus
['nb0Oca W TOBEPXHOCTHOE HATSKCHHE.
Ancopbrusi. VYpaBHeHue I'nG6ca.
[ToBepXHOCTHO-aKTHBHBIE "
MOBEPXHOCTHO-HCAKTUBHBIC  BEIICCTBA.
M3MeHeHre TOBEpXHOCTHONH aKTHBHOCTH
B TOMOJIOTMYECKUX psgax (IpaBHIIo
Tpay6e). M3otepma ancopOruu.

YO, KP, T,

DuU3nKO-XUMUSL
JUCTIEPCHBIXCUCTEM U
pactBopoB BMC

Knaccudukanus AUCTIEPCHBIX CHUCTEM.
Knaccudukanmsi TUCTIEPCHBIX CUCTEM IO
CTETIEHU JUCIEPCHOCTH; M0 arperaTHOMy
COCTOSIHHIO bas; o cuie
MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS
MEXTY JIMCTIEPCHOM (bazoit u
JucrepcuoHHon  cpenou.  Ilpupona
KOJIJIOUIHOTO COCTOSTHHSL.

VO, KP, T,




XUMHIIECKHE H QH3UKO-| 11ayioe. obparHoe, KOCBEHHOE.
9 XMMUYECKHE METOAbL | Ayyyverpus - ATKATIMETPHS: YO, KP, T,
HCCICAOBAHMA THTPAHTHI, ux CTaHIapTU3ALNS;

VIHIUKATOPBL. OKHCITUTENBHO-
BOCCTaHOBUTEIHLHOE TUTPOBAHUE.
WoauMeTpusi ¥ HEPMAHTAHATOMETPHS:
TUTPAHTEL, HX CTaHapTU3ALHUSL;
VIHIUKATOPBL.

Turpumerpuueckuin aHanus.
XUMHUYECKUM SKBHBAJCHT  BEIIECTBA.
MousipHasi KOHIEHTpAlMs SKBUBAJICHTA
BelllecTBa. 3aKOH SKBHBAJICHTOB. TouYka
SKBUBAJICHTHOCTH U CIOCOOBI €€
¢ukcupoBanus. CrocoObl THUTPOBAHUS:

OYHASA ®OPMA OBYYEHMUA

4.3 Pa3jennbl AucHUIIMHBI, H3y4Yaemble B 1 cemecTpe

No KosnyectBo yacoB
N 0 AyputopHast
p:sa aMEHOBAaHUE Pa3JIEJIOB Beero AGoTa CP
el A1 [ m3 [ Jp
1
CtpoeHue aToMa U XUMHUYECKas CBS3b 14 1 1 12
9 Knaccugukarus Beniect,0cHOBaHHas Ha 14 1 1 12
PUPOJICTIEPEHOCHMBIX YaCTHII.
3 | DIeMeHThl XUMUYEeCKOUTePMOAMHAMHUKHY. 14 2 2 10
4 | YyeHue o pacTBOpax 14 2 2 10
5 | DneMeHThl XUMHYECKOW KUHETUKH. 14 2 2 10
6 | Xumust GUOTEHHBIX IJIEMEHTOB 14 2 2 10
7 | OU3UKO-XUMHUS TOBEPXHOCTHBIXIBJICHUH. 14 2 2 10
8 DU3UKO-XUMHUS AUCTIEPCHBIXCUCTEM U 14 2 2 10
pactBopoB BMC
9 Xumuueckue 1 pU3NKo-XUMHUYECKHUE METOIBI 14 9 9 10
UCCIICTOBAHHSI
Hroro: 126 16 16 94




4.4 CamocTosiTeqibHAsA pa0doTa CTYJAEHTOB

HanmeHnoBaHnue Tembl Bua camocrostensHoM
o OuenouHoe Kon-Bo Kon
JUCHHUTITUHBI WA BHEAYIUTOPHOU pabOTHI
CpENCTBO 4acoB | KOMIIETEHLIUU
paszena obyyvaronuxcs, B T.4. KCP
M3y4YEeHUE HAyYHOUI
JUTEPaTypHI 110 TEME,
Crpoenue aToma u BBINONHEHHE YTPaKHEHHUi vO.KP. T 12 [1K(0)-1.1
XHMHYECKasl CBS3b T [1K(0)-2.2
Knaccudukanus U3y4YEHUE Hay4HOH
BEILECTB,0CHOBaHHAsl | JINTEPATypPbl 11O TEME TTK(0)-1.1
Ha IPUPOJIE YO, KP, T, 12 1K (o) 2' 5
MEPEHOCUMBIX '
YaCTHII.
JIeMEHTEL M3y4Y€HUE Hay4dHOH MK(0)-1.1
. 0)-1.
XUMHYECKOMN JIUTCPATYPBI O TEME YO, KP, T, 10
[1K(0)-2.2
TEPMOJIMHAMUKH.
U3y4Y€HUE Hay4dyHOH MK(0)-1.1
YuyeHue o pacTBopax JIATEPATYDEI II0 TEME YO,KP, T 10 ’
p p p yp 2 9 b HK(O)'Z.Z
DIIeMEHTHI M3yueHUEe Hay4dHOUH
. [1K(0)-1.1
XUMHUYECKOU JIATEPATYPBI 110 TEME YO,KP, T, 10
[1K(0)-2.2
KHHETHKHU.
M3y4YECHUE HAy4YHOU
Xumusi OMOTEHHBIX y Y VO.KP. T 10 I1K(0)-1.1
7IEMEHTOB JTCPATypBI 110 TEME i 1K (0)-2.2
DU3UKO-XUMHUS U3y4YeHUEe Hay4yHOH MK (0)-1.1
MOBEPXHOCTHBIX JUTEPaTypHl [0 TEME YO, KP, T, 10 '
. [1K(0)-2.2
SIBJICHU.
DU3UKO-XUMHUS W3y4YEHUE HAy4HOH MK (0)-1.1
JUCIIEPCHBIXCUCTEM JIUTEPATYPBI 110 TEME YO, KP, T, 10 '
[1K(0)-2.2
u pactBopoB BMC
M3y4YEeHUE HAy4YHOU
XUMUYECKHUE U y Y
JUTEPATYPHI 110 TEME
($U3UKO-XMMHUYECKHE patyp [1K(0)-1.1
YO, KP, T, 10
METO/IbI [1K(0)-2.2
WCCJICIOBAHUS
Bcero yacos 94
4.5 JlaGopaTopHble padoThI — HE ITPETYCMOTPEHBI YUEOHBIM TJIAHOM
4.6 IlpakTuyeckne (CEeMUHAPCKHUE) 3aHATHS
Ne Ne Konunuectso
HaumenoBanue 1a00paTopHOTO 3aHATHUS
n/n | pasgena 4acoB
KBaHTOBO-ME€XaHHUeCKass ~ MOJenIb aToMa. XapaKTEPUCTUKN
HSHEPTreTUYECKOr0 COCTOSIHUSA 3JIEKTPOHA CUCTEMOU
1. 1 KBaHTOBBIX yKcesl. OCHOBHOE U BO30YKJICHHOE COCTOSTHUE 1
aroma. [lepuoguyeckuii 3aK0H ¥ IEPUOJUYECKAsE CUCTEMA
.. MenneneeBa B CBETE€ KBAHTOBO-MEXAHUYECKOU TEOPUH
CTPOCHHUSATOMOB,; S-, p-, -, f- OJ10KM BIIeMEHTOB.




Kucnotel 1 ocHoBaHus. OCHOBHBIE TTOJIOKEHUSI TEOPUH
KHCJIOT M OCHOBaHMI bpeHcTena - Jloypu:MoeKyJIsipHbIe U
MOHHBIE KUCIOTHI 1 OCHOBAHUSI, CONPSIKEHHAs
MIPOTOJIUTHYECKas 1apa, ampouThl. BogopoaHbii
nokazatesib pH. OCHOBHBIE MOJIOXKEHUSATEOPUH KUCIOT U
ocHoBauwuii JIpronca. OKHCINTEIN HBOCCTAHOBUTEIH.
CornpsiKEeHHbIE OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE MTaphl
(peIOKC-CUCTEMBI).

IIpenmer W  MeETOABI XMMUYECKOM TEPMOJAMHAMUKU.
B3anmocBsi3p Mexay mporeccaMd OOMEHa BEIIECTB H
SHEPruy B OpraHu3Me. XMMHYECKas TEPMOJMHAMHMKA KaK
TeopeTHIecKasi OCHOBa OM03HEpreTHKMOCHOBHBIC

MOHSITUSI TEPMOJUHAMUKH.

Posib BOZIBI M pacTBOPOB B KU3HENEATENBHOCTUH. DPUBHKO-
XUMUYECKUE CBONCTBa BOJIbL,
oOyCJIOBIIUBAIOIIME €€  YHUKAIBHYID  pOJib  Kak
€IMHCTBEHHOTO OuopacTBOpUTENsl. ABTONPOTOIU3 BOJBI.
Koncranra aBTOIPOTOJIN3A BO/IbI. 3aBUCHUMOCTh
pacTBOPUMOCTH BEIIECTB B BOJAE OT COOTHOLIEHUS
TUAPOPMILHBIX U TUAPOPOOHBIX CBOWCTB; BIIMSHUC
BHEUIHUX YCJIOBUM HA PACTBOPUMOCTb.

[IpenMeTr U OCHOBHBIE MOHATUS XUMUYECKOW KUHETHKHU.
XHUMHYECKass KHHETHMKAa KaKk OCHOBAa JUIsl U3Yy4ECHMs
CKOpOCTEll M MEXaHM3MOB OMOXMMHUYECKUX IPOLECCOB.
CkopocTh  peaklM{, CpeAHssl CKOPOCTb pEakUuu B
UHTepBasle, UCTUHHAsA cKopocTh.Knaccupukanum peaxuuid,
MIPUMEHAIOIIMECS B KWHHETHUKE: pPEakUHH, TOMOTCHHBIE,
TETEPOreHHbIE UMUKPOT€TEPOTCHHBIE; PEAKLIMU IPOCTBIE U
CIIO’KHBIE (mapasuienbHbIE, NIOCIIEI0BATENBHBIE,
COIpsDKEHHBIE, LEeNHbIe). MOJIeKYIIPHOCTh JIEMEHTAPHOTO
akta peakunu. Kunertndeckue ypaBHenus. [lopsoox
peakuuu. [lepuo monynpeBpanieHus.

IToHATHE OMOreHHOCTH XMMHUYECKHX 3J1eMeHTOB. brocdepa,
KpyroBOpOT OMOTEHHBIX 3yieMeHTOB. Kiapku s1eMeHTOB.
KoHnentpupoBanue OUOTEHHBIX 3JEMEHTOB  KUBBIMHU
cuctemMamu. Knaccudukanusi OMOT€HHBIX 3JIEMEHTOB T10 MX

(YHKIMOHATBHOM ~ POJI:  OPraHOTEeHHI, JJIEMEHTHI
ANEKTPOJIIUTHOTO (POHa,
MHUKPOISJICMCHTEL.

AcCOpOIIOHHBIE PAaBHOBECHUS M MPOLECCH HAa TOJBMXKHBIX
rpanuiax paszzaena ¢as. [loepxnoctHas sueprus [ m66ca u
MOBEPXHOCTHOE HATsDKEHHE. AJcopOuus. YpaBHEHHE
I'u66ca. IloBepXHOCTHO- aKTUBHBIE M IOBEPXHOCTHO-
HEaKTHBHBIC  BellecTBa. VI3MeHeHHe  MOBEpPXHOCTHOM
aKTUBHOCTH B

romojoruueckux psnax (mpaswio Tpay6e). Hzorepma
aZIcopOIny.

Knaccudukanms JIACTIEPCHBIX CHCTEM.
Knaccudukanus AUCIEPCHBIX CUCTEM MO  CTETCHH
JTUCTIEPCHOCTH; TI0 arperaTHOMY COCTOsSIHHIO (pa3; 1o
CHJIE MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS MEXY
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aucriepcHoOr  ¢da3ol MW JUCTIEPCHOHHOW  CPEIOi.
[Ipupo1a KOIOUTHOTO COCTOSIHUSA.
Turpumerprueckuil aHanu3. XMMUYECKUMIKBUBAJICHT
BelecTBa. MosipHasi KOHUEHTpAILMs SKBUBAJIEHTA BEILIECTBA.
3aKkoH 3KBUBaJIEHTOB. TOUKa SKBUBAJIEHTHOCTH U CLIOCOOBI €e
¢bukcupoBanust. CnocoObl TATPOBAHUS: MPAMOE, 00paTHOE,
9. 9 KOCBEHHOE. ALIMAMMETPUS U AJIKATUMETPUS: TUTPAHTHI, UX 2
CTaHJapTU3alus; HHAUKATOPbl. OKUCIUTENBHO-
BOCCTaHOBUTENIbHOE TUTpoBaHue. Monumerpus u
[IEpMaHraHaTOMETPUs: TUTPAHTHI, UX CTaHJAPTU3ALUS;
WHIMKATOPBIL.
Bcero: 16

4.7 Kypcosoii npoekt (KypcoBasi padoTa) — HEe pelyCMOTPEH Y4e€OHBIM IJIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa A¥CUMIIIMHBI
OO611ast TpyA0E€MKOCTh AUCHUILIMHBI IO JaHHOU hopMe 00yueHHs COCTABISAET S5 3aUeTHbBIX
eaunul (180 akageMHUYECKUX 4acOB)

TpynoeMKOCTbh, 4acOB
®opma paboTsl 00ydaromuxcs/Buibl yaeOHbIX 3aHATHI Cemectp Beero
1 2
34 34
KoHnTakTHas ayauTopHasi pabora o0ydarouuxcs ¢ MpenojaBaTesieM:
Jlexumu (JI) 17 17
[TpakTuueckue 3ansatus (113) 17 17
JlaGoparopHbie paboTsl (JIP)
CamocrositensHast pabota ( CPC) 92 92
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (/)
Dced (D)
Pedepar (P)
CamMOCTOSITEIbHOE 3YUYECHHUE Pa3JIesioB 92 92
By UTOroBOoro KOHTPOJIS - 9K3aMEH 54 o4

4.3 Pa3nesbl IMCHMILIMHBI, H3y4YaeMble B 1 cemecTpe

Ne KonnuecTBo yacos
a:_s HaumenoBanue pasieinos AynuropHas
pena pasA Bcero abora CP
- JI 113 JIP
1
CrpoeHne aToMa U XUMHYECKas CBSI3b 14 2 2 10
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2 Knaccudukanus BemecTs,0cCHOBaHHAsI Ha 14 1 1 12
IPUPOJETIEPEHOCUMBIX YACTHII.
3 DJIEMEHTHl XUMHYECKOUTEPMOTMHAMUKH. 14 2 2 10
4 | YueHue o0 pacTBopax 14 2 2 10
S | DyIeMEHThl XMMUUYECKON KUHETHKHU. 14 2 2 10
6 | Xumus GUOTEHHBIX 3JIEMEHTOB 14 2 2 10
7 | ®U3MKO-XUMUS IOBEPXHOCTHBIXSIBJICHUH. 14 2 2 10
8 DU3NKO-XUMHUS AUCTIEPCHBIXCUCTEM U 14 2 2 10
pactBopoB BMC
9 Xumuueckue u (PU3UKO-XUMUIECKHUE METOIBI 14 9 9 10
UCCIIEI0BaHMS
Hroro: 126 17 17 92
4.4 CamocTosiTeJibHasi padoTa CTYJAE€HTOB
HaumenoBanue teMbl Bun camocrositenbHOM
o Onenoynoe Kon-Bo Kon
JVCIUATUTMHBI WA BHEAYAUTOPHOU PabOTHI
CPEJICTBO YacoB | KOMIICTEHIHH
pasjena oOyuatomuxcs, B T.4. KCP
M3y4YEHUE Hay4YHOU
JUTEPaTyphl IO TEME,
Crpoenne aroma u BBIMTOJHEHHE YIPOKHEHH | VO, KP, T, 10 [TK(0)-1.1
XUMHYECKasl CBA3b [1K(0)-2.2
Knaccugukanus U3y4eHHe HayYyHOH
BEIIECTB,0CHOBaHHAs | JIUTEPATYpPhl IO TEME i
Ha IpUpOJIE VO, KP, T, 12 gﬁgg;é%
NEPEHOCUMBIX '
YaCTHII.
JeMeHThI M3y4YEHUE Hay4YHOU
XUMHYECKOI1 JUTEPATYPEI 110 TEME YO, KP, T, 10 1K(0)-1.1
[1K(0)-2.2
TEPMOJIMHAMHKH.
U3yYeHHe HayYHOH MK(0)-1.1
YueHue 0 pacTBOPaX | TUTEpaTyphI 110 TeMe YO,KP, T, 10 MK (0)-2.2
OeMeHTHI U3yYeHHe HayYHOH
. [TK(0)-1.1
XUMHYECKON JIUTEPATYPHI 110 TEME YO, KP, T, 10 TTK(0)-2.2
KUHETHKH.
XuMus OMOTeHHBIX M3YMCHHC HAYyqHOM [1K(0)-1.1
SHEMEHTOB JIUTEPATYPBI [0 TEME YO, KP, T, 10 TTK(0)-2.2
OU3UKO-XUMUS U3ydeHNe HAyYHOH TTK(0)-1.1
IIOBEPXHOCTHBIX JIUTEPATYPHI 10 TEME YO, KP, T, 10
. [1K(0)-2.2
SIBIICHH.
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Duzuko-xumus

U3y4YEHUE HAy4YHOU

JIACTIEPCHBIXCUCTEM JIUTEPATYPHI IO TEME YO, KP, T, 10

u pactBopoB BMC

[1K(0)-1.1
[1K(0)-2.2

XUMHYECKHE U

(U3NKO-XMMHYECKHE
METO/IbI ICCIICIOBAHHS

M3y4YEeHUE HAyYHOUI

JIUTEPATYpPBI 110 TEME VO, KP, T, 10

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

Bcero uacos 92

4.5 JlabopaTopHbie padoThl — HE IPEAYCMOTPEHBI YYEOHBIM TIIIAHOM

4.6 IlpakTuyeckne (CEeMUHAPCKHUE) 3aHATHS

No No
n/n | pasgena

HanmeHnoBaHue J1a60paTopHor0 3aHATHUA

KonnuectBo
4acoB

KBaHTOBO-MeXaHuYeckasi  MoOJielb aToMa. XapaKTepUCTUKU
SHEPreTUYECKOr0 COCTOSIHUS JIEKTPOHA CUCTEMOM
KBaHTOBBIX 4yrcel. OCHOBHOE U BO30YKJIEHHOE COCTOSTHUE
aroMma. [leprouueckuii 3aKOH U IEPUOIUYECKAs CUCTEMA
J.1. MenzeneeBa B CBET€ KBAHTOBO-MEXaHUUECKOW TEOPUU
CTPOCHHUSAATOMOB,; S-, p-, 0-, f- 0J10KM AJIeMEHTOB.

Kucnots! u ocHoBaHMs1. OCHOBHBIE II0OJIOKEHUS TEOPUU
KHCJIOT ¥ OCHOBaHMM bpeHcrena - JIoypu:MoneKyIIsipHbIE U
VOHHBIE KUCJIOTHl U OCHOBAHUS, CONPSKCHHAS
IPOTOIUTHYECKAs apa, aMponuTsl. Bomopoaabrit
nokasarenb pH. OCHOBHBIE T0JIOKEHUATEOPUH KUCIIOT U
ocHoBaHuil JIptonca. OKMCIUTENN UBOCCTAHOBUTEIH.
ConpspKeHHBIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE ITaphl
(peoKC-CUCTEMBI).

IIpenMer u  MeTOABI XMMMUYECKOHM TEPMOJUHAMHKHU.
B3auMocBsa3p Mexay IpoueccaMu OOMEHa BEILECTB U
SHEPruu B OpraHu3Me. XMMHUYECKas TEPMOAMHAMMKA Kak
TeopeTHudecKast OCHoBa 0Mo3HepreTukuOCHOBHBIE

IIOHATHUA TCPMOANHAMUKMU.

Posb BOZIBI M pacTBOPOB B KU3HENEATENBHOCTH. DUBHKO-
XUMHUYECKHE CBOICTBa BOJIBI,
o0OyCIIOBIMBAIOIINE €€  YHHUKQJIbHYIO  pOJIb  Kak
€IMHCTBEHHOTO OMOpacTBOpUTENS. ABTONPOTOIU3 BOJBI.
Koncranra aBTOINPOTOJIN3A BOJIBI. 3aBUCUMOCTh
pacTBOPUMOCTH BEIIECTB B BOJE OT COOTHOILEHUS
TUAPOPMIBHBIX U TUAPOPOOHBIX CBOMCTB; BIIMSHUE
BHEIIHUX YCJIOBUH Ha PACTBOPUMOCTb.

[IpenMeT U OCHOBHBIE MOHATUS XUMHUYECKOW KHHETHKHU.
XUMH4YecKass KHHETHMKa KaKk OCHOBA JUISl HM3Yy4ECHMS
CKOpOCTEHl M MeXaHH3MOB OMOXMMHUYECKUX IPOIECCOB.
CkopocTp  peakuuu, CpeaHsii CKOpPOCTh pPEaklWu B
WHTepBasle, UCTUHHAsA cKopocTh.Knaccupukanum peaxiuid,
MIPUMEHAIONINECS B KWHHETHUKE: pPEaKkIHH, TOMOTECHHBIE,
TeTEPOreHHbIE UMUKPOT€TEPOTCHHBIE; PEAKLIUK IIPOCTHIE U
CJIOKHBIE (mapannenbHble, MIOCJIETOBATEIIbHEIE,
COIIPSIKEHHBIE, LIETTHbIE). MOJIEKYJISIPHOCTD 3J1EMEHTAPHOTO
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akrta peakuuu. Kunerndeckue ypaBHeHus. Ilopsgox
peakuuu. [lepuon nonynpeBpalieHus.

[ToHsiTHE OMOTEHHOCTH XMMHYECKHX 3JIeMeHTOB. buocdepa,
KPYTrOBOPOT OMOT€HHBIX 3J€MEHTOB. Kiapku sJ1eMEHTOB.
KonuentpupoBanre OHOTEHHBIX 3JEMEHTOB KUBBIMU

6. 6 cucremamu. Knaccudukaius OHOT€HHBIX JIEMEHTOB 10 UX 2
(GYHKIIMOHAILHOM pOJIM:  OpraHOTEHBI, 2JIEMEHTBI
AJIEKTPOIUTHOTO (HOHA,

MHUKPO3JIEMEHTHI.

AncopOLMOHHBIE PAaBHOBECHUS M IPOLECCH] HAa MOJBUXKHBIX
rpanunax pasnena ¢as. [loBepxnoctnas sueprust I m60ca u
MIOBEPXHOCTHOE HATsDKEeHUe. AjcopOuus. YpaBHeHUE
7. 7 I'n66ca. IloBepXHOCTHO- aKTUBHBIE M TOBEPXHOCTHO-

HEaKTHBHBIC BelIecTBA. V3MeHeHHe  MOBEPXHOCTHOMN 2
AKTUBHOCTH B
roMoyiornueckux psagax (mpasmio TpayGe). M3orepma
azcopOoIuu.
Knaccudukanus JUCTICPCHBIX CHUCTEM.
Knaccudukanuss  QUCIIEPCHBIX  CHUCTEM IO  CTEICHU

8. 8 JMCIIEPCHOCTH; TIO0 arperaTHOMy COCTOSIHHIO (a3; 1o 2

CHJIE MEXMOJIEKYJSIPHOTO B3aMMOJAEHCTBHS MEXIy
THCTIepCHOW  (a3oii W IUCIEPCHOHHOW  Cpeloil.
[Ipupo1a KOJUIOUJHOTO COCTOSIHUS.

Turpumerprdeckuil aHanu3. XUMAYECKUMIKBUBAJICHT
BeniecTBa. MoiisipHasi KOHIIEHTpaLys SKBUBAJICHTA BELECTBA.
3aKOH SKBUBAJIEHTOB. TOUKa SKBUBAJIEHTHOCTH U CIIOCOOBI €€
¢bukcupoBanua.CriocoObl TUTPOBAHUS: MPsIMOE, 0OpaTHOE,

9. 9 KOCBEHHOE. ALIMANMETPUS U alIKATUMETPUS: TUTPAHTHI, UX 2
CTaHAapTU3aLusl; UHAUKATOPbl. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHOE THUTpoOBaHue. Monumerpus u
[IEpPMaHraHATOMETPUsS: TUTPAHTHI, UX CTaHJAPTU3ALUS;
UHJUKATOPBIL.

Bcero: 17

4.7 Kypcosoii npoekTt (KypcoBasi padoTa) — He IpelyCMOTpPEH Y4eOHbIM IJIAHOM

5. IlepeyeHb Y4eOHO-METOAMYECKOro oOecmevYeHUsi ISl CAMOCTOATEJIbHOM
padoThl 00y4aromUXCs M0 JUCHUILIHHE (MOAYJIIO).
Jlns  opraHuW3aluu caMOCTOATEIbHOW pabOThl OOYyYaromuXcs B COCTaBe Y4eOHO-
METOANYECKOI'O KOMIIJIEKCA JUCIUITIIIMHBI UMCHOTCSI Ha6op51 WHIWBHUIYaJIbHBIX SallaHI/IfI n
TeCTaM MO OTJEJIbHBIM TE€MaM JAUCHHUIUIMHBL. YYeT pe3yJbTaTOB CaMOCTOSITEIbHOU
paboOTHI BEJETCS B paMKaxX PEUTHHTOBOW CHCTEMBbI NMCHUIUIMHBL. Ha camoctosTenbHyto
MOATOTOBKY JUCHMIUIMHBI «TeopeTnyeckrue OCHOBBI HEOPTraHUYECKOW XUMHUN»
npeaycMoTpeHo 94 dyaca. B kauecTBe mMpoOMEKYyTOUHOW OLEHKH YCIIEBAEMOCTH CTYIEHTOB
HCIIOJIB3YIOTCS YCTHBIE OMPOCHI BO BpeMs MPOBEAEHUS NMPAKTUUECKUX 3aHATUN. C 11eNbIo
YCICOIHOTO YCBOCHUA MaTC€purajia AUCHUILNIMHBI CTYACHTAM IMPEAaracTtCs BBIITOJIHCHHC
WHAUNBUAYAIBHBIX 3adaHui. JIJis KOHTPOJS yCBOEHUS TAaHHOW JUCIMILTUHBI YYEOHBIM
IUTAHOM TIPEeyCMOTpEHa c1aya sk3amMeHa. Ha sx3aMeHe cTyieHTaM npeasiaraeTcs pelTh
3alady ¥ OTBETUTh Ha JBa TEOPETHMUYECKHUX BOIMpOca MO Marepuanam YydeOHOI
JOUCIHUITIIINHBI. CTy,)IeHT CUUTACTCA OOMYUWICHHBIM K CHAa4Y€ DJK3aMC€Ha IIpHU YCIOBUH
BBITIOJIHEHUA MM IIJIaHA y‘-I€6HbIX 3aHSTUN U BBIIIOJHEHUU BCEX 3aIIaHI/II>’I U TECTOB B
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TEUECHHE CEMECTpa, B COOTBETCTBUM C PEUTHHroBOM cucrtemoil. Ilpu mnpoBeneHuun
9K3aMEHa OTBET CUMTAETCS YJOBJIETBOPUTENbHBIM B ciiydae 50-60 % npaBUIBHBIX
OTBETOB Ha TEOPETUYECKHME BONPOCHI M peuieHUH 3agaud. OTBET cyuTaeTrcs He
YAOBJIETBOPUTEIBHBIM, €CIIM MaTepuall yCBOEH CTyJAeHTOM MeHee, ueM Ha 50% u 3amaua
He pemieHa. J[ns momydenus Oonee TiIyOOKMX M YCTOMUMBBIX 3HAHHM CTyJeHTaM
PEKOMEHIYETCSI U3y4aTh IOIOJHUTENBHYIO JTUTEPATYPy, CHMCOK KOTOPOU PUBEIEH B I1.8
paboueii mporpaMMBl 10 JUCIUILIMHE, a TAKXKE JIJIs paCIIUPEHUS 3HAHUM MO TUCIUILINHE
U U BBINOJHEHUS pedepara pPEKOMEHIYETCs HCIOJIb30BaTh VHTEpHET-pecypChl:

IIOMCKOBBIE CAiThI, 0a3bl JaHHBIX XUMHYECKUX COCAUHEHHIA, JICKTPOHHbIE OHOIHOTEKN
(7).

6. ®OHJ OLEHOYHBIX CPEACTB AJIs1 IPOBEAEHUS ATTECTAILIUU,
OBYYAIOIIUXCS NOAUCLHUILIMHE (MOIY.II0)

[IpeaycMoOTpeHs! CaeayOIMe BUIbI KOHTPOJIS KaYe€CTBa OCBOCHHSI KOHKPETHOM
JACLIUIUIUHBIL:

- TEKyUIUH KOHTPOJb yCIIEBAEMOCTH

- TPOMEXKYTOYHAs aTTecTalus 00yJarouxcs Mo JUCIUILTHHE

DOH/J| OLIEHOYHBIX CPEICTB JJIsI TPOBEACHUS TPOMEKYTOUYHON aTTECTAllUU
00y4JarIUXCINo JUCHUILTUHE 0(hOpMIIEH B MPUIIOKEHHUH K paboyeil mporpamme
JACLIUTIIUHBI.

TumnoBsie KOHTPOJIbHBIC 3aaHW UM HMHBIC MaTCPpUAJIbI, HCO6XOI[I/IMI>IG JIIIOICHKN
3HaHPII>i, YMeHI/Iﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITA ACATCIBHOCTH B IIPOLECCE TCKYLICTO KOHTPOJIA.

Konmponwvuosie pabomoi:
Kourponsnas padora 1. TepMoanHaMuKa U KHHETHUKA

BapuanT 1.

1. Onpenenure crannaptayro AH peaxumu: CO(r) + 2 Oy(r) = COy(r)

2. Omnpenenure Bo3mMoxHOCTh poTekanns peakiuu NH,Cl(t) + NaOH(t) = NaCl(r)
+ H20(r) +NH3(r) npu cTannapTHBIX yCIOBHAX M IIPU MOBBIIIEHHOH TeMIieparype.

3. Ompenemuts 3HTaNIBNMIO 00pazoBanus HyO(r) npu 500 °C ucxons us
CTaHJIapTHOU TETIOThIoOpa3zoBanus (-241,60 kJ[»/MoIb) U curTast ra3bl, yUaCTBYIOIIHE B
peaKIu uaeaaTbHbIMHU.

4.  Onpenenure TeMIeparypHblid KOO(GOUIMEHT U SHEPTHIO AKTUBAIIUK PEAKIIMH, €CITH
M3BECTHO,4TO 1pu n3MeHeHnn Temrieparypsl ot 20 °C no 45 °C ckopocThb ee Bo3pacTaeT B
6 pas.

KoHTpoJibHbIE BONPOCHL 110 TeMe «CTpoeHre aToMa. XUMHUYECKasi CBI3b»
Cmpoenue amoma

1. [IepBbIie Teopuu cTpoeHns aroma. PaaroakTHUBHOCTb. ATOMHBIE CIIEKTPBI.

2. Crpoenue aroma no bopy. Iloctynatel bopa. I'maBHOEe KBaHTOBOE 4MCIO U
00BsICHEHHUE cIieKTpa aToMa Bogopoaa. Teopust bopa-3ommepdenbaa.

3. Kopnyckynspuble u BoiHOBbIe cBoiicTBa yactull. CooTHOuIeHue ae bpoiins.
[Tpuniun Heonpenenennoctu I eitzenodepra.

4. VYpasuenue Illpenunrepa. Bunel pemenuii ypaBHenus lpeénunrepa B
npocredmux ciayvasx. [lonstue opouranu.

5. Mmuoroaromusie aromsl. [Ipuanun [Taynu, ['yana, KineukoBckoro.
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MeTtoauueckue MaTepHrabl, ONpeaeaioliie IPoLeaypbl OLICHUBAHUSI 3HAHUH,
YMEHUM, HABBIKOB U (MJIM) ONBITA JEATEIbHOCTH

Yemuwiit omeem

Ornenka 3HaHW# npeanonaraet auddepeHnrpoBaHHbIA TOX0 K 00yJaromemycs,
YUeT C€ro HUHAUBUAYAJIBHBIX CHOCO6HOCTCI71, CTCIICHb YCBOCHUA W CUCTECMaTU3alluU
OCHOBHBIX IOHSITUHU KaTeropui mo mucuuiuinae. Kpome Toro, oneHHBaeTcsi HE TOJIBKO
I‘JIYGI/IHa 3HAaHUH ITOCTaBJICHHBIX BOIIPOCOB, HO M YMCHHUC MHCIIOJIb30BAThL B OTBCTC
npaktndeckuii  Matepuan. OIlleHWBaeTcs KyJlbTypa peYH, BJaJleHUEC HaBbIKAMHU
OpaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus.: mociaenoBaTeIbHOCTb, TIOJIHOTA, JIOTHYHOCTh H3JI0KCHHS,
aHalM3 pPAa3JIMYHbIX TOYEK 3pEHHUs, CaMOCTOsATeNbHOEe 00o0O0IIeHne Marepuana,
UCIIOJIb30BaHUE IPOPECCUOHATBHBIX TEPMUHOB, KYJIbTypa PEUYH, HaBBIKH OPATOPCKOTO
uckyccrBa. M3noxenne marepuana 0e3 pakTUUECKUX OIIMOOK.

OneHka «omauunO» CTaBUTCA B ciy4ae, KOIJIa Marepuaj Hu3Jiaraercs
MCUEPIIBIBAIOIE, IIOCIEI0BATEIBHO, TPAMOTHO M JIOTUYECKH CTPOMHO, TPH OSTOM
PaCKpBIBAIOTCS HE TOJBKO OCHOBHBIC TMOHSATHS, HO W AQHAJIM3UPYIOTCS TOYKH 3PCHHS
pa3n4HbIX aBTOpoB. OOydaronuiics He 3aTPYIHSICTCS C OTBETOM, COOJIIOIACT KYJIBTYPY
peun.

OneHka «xopowio» CTaBUTCA, €ClAM OOYyYaroIIMHCS TBEPIO 3HAET Marepual,
IPaMOTHO W TIO CYIIECTBY M3JIaraeT €ro, 3HaeT MPAKTUYECKyro 0a3y, HO IpPU OTBETE Ha
BOIPOC JONYCKAET HECYIIECTBECHHBIC TOTPEIIHOCTH.

OneHka «ydosiemeopumenbHo» CTABUTCS, €CIU OOYYaIOUIMICS OCBOHMI TOJBKO
OCHOBHOM MaTepuall, HO HE 3HAeT OTICJIbHBIX JETaJCH, JOMYyCKAaeT HETOYHOCTH,
HEOAOCTAaTOYHO IMPpaBUJIbHBIC (bOPMy.HI/IpOBKI/I, HapymacT IIOCJIICAOBATCIIbHOCTD B
U3JI0KCHUU MaTepuaa, 3aTpyJHSICTCS C OTBETAMH, TOKa3bIBACT OTCYTCTBHUE IOJDKHOMW
CBs3U MCXKY aHAJIM30M, apFYMeHTaHHGﬁ U1 BBIBOJaMMH.

OueHka «Heydos1emeopumenbHo» CTAaBUTCS, €CIH O0YYaIOIINICS HE OTBEYaeT Ha
MMOCTAaBJICHHBIC BOIIPOCHI.

TecrtupoBanue
SIBisieTCsl OTHUM M3 CPENICTB KOHTPOJIS 3HAHUH 00YYarOIIUXCS IO AUCIUTUINHE.
Kpumepuu oyenusanus — IpaBIIbHBIA OTBET HA BOIIPOC
OneHka «omauuno» CTaBUTCS B CIIydae, €CIM MPpaBUIbHO BeIosHEHO 90-100%
3aganuiiOneHKa «xopouioy» CTaBUTCS, €CIN MPaBUIbHO BhIOHEHO 70-89% 3amanmii

OueHka «yoosremseopumensHoy CTaBUTCA B CIydae, €ClIU MPaBHILHO BHITOIHEHO 50-
69%3aannii
OneHka «HeyodoeiemeopumenbHoy CTaBUTCS, €CIIU MPAaBUIBHO BbINMOIHEHO MeHee 50%
3alaHui
KonTtpoJsbnas padora

OrneHuBaeTCsi He TOJBKO ITyOMHA 3HAHUH MOCTAaBICHHBIX BONPOCOB, HO M YMEHHUE
W3JTI0KHUTh THCHMEHHO.

Kpumepuu oyenusanus: mocnenoBaTeNbHOCTb, MOJHOTA, JIOTUYHOCTb U3JI0KEHUS,
aHATM3Pa3INIHBIX TOUYEK 3PSHHS, CaMOCTOSTEIbHOE 00001IeHne MaTeprana. M3mnoxenue
MaTepHaia 6e3(akTHYeCKUX OIIHNOOK.

OueHka «omauuH0» CTAaBUTCS B CITydae, KOT/1a COOIOIEHBI BCE KPUTEPHH.

OneHka «xopowio» CTaBUTCA, €CIM OOydYalolIuiicss TBEpAO 3HAeT MaTepuall,
IpPaMOTHO ¥ IO CYIIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYeCKyro 0a3y, HO JIOMyCKaeT
HECYIIIECTBEHHBIE ITOTPEITHOCTH.

Ouenka «ydosremeopumenbHoy CTaBUTCS, €CIH OOYYAIOIIMHCS OCBOMJI TOJBKO
OCHOBHOH MaTepuall, HO HE 3HAaeT OTICNbHBIX JeTalied, IOIyCKaeT HETOYHOCTH,
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HEJOCTAaTOYHO IMpaBWIbHbIE (OPMYIHUPOBKH,

HapymacT IO0CJICA0BATCIIbHOCTL B

M3JIOKEHUU MaTepHalla, 3aTPyAHSIETCS C OTBETaMHM, MOKA3bIBAET OTCYTCTBUE JOJKHOM
CBSI3M MEXY aHAJIM30M, apTyMEHTalMel 1 BBIBOJAAMH.

OneHka «Hey0o61emeopumenvbHoy CTaBUTCS, €CIIM OOYyYalolIUiics He OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Jranbl (OPMUPOBAHUS U OLIEHNBAHUA KOMIIETEH Ui

e KonTposaupyemblie pa3jesibl (TeMbl) Ko/ KoMITeTeH i HaumenoBaHue
AUCHUILTHHBI OLIEHOYHOI0
n/n (WJIn ee 4acTH)
Cpe/iCTBa
1 CrpoeHue aToMa M XMMHUYECKasl CBA3b
Knaccudukanus Bemniecrs,
2 OCHOBaHHAas Ha IPUPOJIE [1K(0)-1, ITK(0)-2 YO,KP, T
NEPEHOCUMBIX YaCTHIL.
3 DeMeHTbl XUMUYECKON TTK(0)-1, TTK(0)-2 VO, KP, T
TEPMOJIMHAMHKH.
4 Yuenue o pacTBopax IT1K(0)-1, I1K(0)-2 YO,KP, T
5 DneMEeHTbl XUMUYECKOW KMHETUKH. [1K(0)-1, ITIK(0)-2 YO,KP, T
6 Xumusi OMOTEHHBIX 3JIEMEHTOB [1K(0)-1, ITK(0)-2 YO,KP, T
7 CDI/ISI/IK(?J-XI/IMI/IH MOBEPXHOCTHBIX TTK(0)-1, TTK(0)-2 VO, KP, T
SIBJICHUH.
8 OU3NKO-XUMHUS JUCTIEPCHBIXCUCTEM U TTK(0)-1, TTIK(0)-2 VO, KP, T
pactBopoB BMC
9 XuMudeckue u PU3nKo-XUMUYECKUE TTK(0)-1, TTK(0)-2 VO, KP, T
METO/Ibl KCCIIEI0BAHUS
Ilkana 1 KpUTEPUHU OLlEeHUBAHUS MUCbMEHHBIX H TBOPYECKHUX PadoT
BaJuibl Kpurepun
['mybokoe ¥ mpoyHOE YCBOEHHME IpOrpaMMHOro Marepuana. IlonHsle,
MOCJIEIOBATENbHbIE, TPaMOTHBIE H JIOTHUECKH H3JIaraéMble OTBETHI TPHU
5 BUJOM3MEHEHUN 3afaHus. CBOOOMHO CIIpaBIIsieTCs C MOCTaBIEHHBIMU 3ajlayaMH,
MOXET  O0OOCHOBaThb  TPHHATBIE  PEHICHUS,  JIEMOHCTPUPYET  BIaJEeHHE
Pa3HOCTOPOHHUMH HAaBBIKAMU U MPUEMaMU BBIIIOJHEHHs IPAKTUYECKUX paboT.
3HaHME TPOrpaMMHOr0 MaTepuaia, TPaMOTHOE H3JI0KEHHE, 0e3 CYyIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE€ Ha BOIPOC, MPABUWIBHOE IPHUMEHEHHE TEOPETHYECKUX
3HaHWH, BIIaZicHHe HEOOXOAMMBIMH HAaBBIKAMH IPH BBITOJHEHHH TMPAKTHUYECKUX
3aJau.
JleMOHCTpHpYeT YCBOGHHE OCHOBHOTO MaTepuala, IMpH OTBETE JIOMYCKArOTCS
3 HETOYHOCTH, MPH OTBETE HEJOCTATOYHO TPABWIIbHBIC (POPMYITHPOBKH, HAPYIIICHHE
MOCJIEIOBATEIBHOCTH B HM3JI0KEHWU MPOTPaMMHOrO MaTepuala, 3aTpyJHEHHs B
BBINTOJIHEHUH MTPAKTUICCKHUX 3a/IaHUH.
2.1 Cnaloe 3HaHME NPOrpaMMHOIO Marepuajga, MpU OTBETE BO3HMKAIOT OIIMOKH,
3aTPYAHEHUS MPH BHITIOJTHEHUH MPAKTHYECKUX PadoOT.
0 He ObI10 MONBITKY BHIIOJIHUTH 33/1aHUE.

IlIkaja U KpUTEPHH OLICHUBAHUSA TECTOBBIX 3a1AHUM

Onenka

Kpurepun

«OTInyHO»

3aganue BoioaaeHo Ha 91 - 100%

17



«Xopomioy» 3amaunne BoinoiaHeHo Ha 81 - 90%

«Y TOBJIETBOPUTEIIBHOY 3aganue BeitosaHeHo Ha 51 - 80%

«HeynosnerBoputenbHo» | 3aganue BeinosHeHo Ha 10 - 50%

7. IlepeyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMON 1JIs1
OCBOEHHUS TUCHUILINHBI

7.1 OcHoBHasi IMTEpPaTypa:

1. Xumus : yuyeOHUK s akagemuueckoro OakamaBpuata / 0. A. Jlebenes, I'. H.
®danees, A. M.I'ony6es, B. H. Illanosan ; mox obmeit penakmuei I'. H. ®aneeBa. — 2-¢
u3a., nepepad. m gom. Mocksa | M3marensctBo FOpaiit, 2019. 435 c. (Bwicmee
obpazoBanue). — ISBN 978-5-534-02453-1. Pexum poctyma : urait.ru/book/himiya-
432187

2. Hukonbckwmii, A. b. O0mas u Heopranuueckast Xumus B 2 T. Tom 2 | yueOHUK 1715
akajeMudeckoro Oakanaspuata / A. b. Hukonbckuii, A. B. CyBopoB. — 6-¢ u3/1., Ucrp. u
non.Mocksa : U3narensctBo FOpaiit, 2019. 378 c. (bakanaBp. AxkagemMuueckuii Kypc). —
ISBN 978-5-534-09096-3. Pexxum moctyna : urait.ru/book/obschaya-i-neorganicheskaya-
himiya-v-2-t-tom-2-427130

3. Huxonbckmit, A. b. Xumus : y4eOHUK W TNPAKTHKYM JUIS aKaJeMHUYECKOTO
OakanaBpuata / A. b. Huxonbsckuii, A. B. CyBopoB. 2-e u3f., nepepad. u non. Mocksa:
WznatenbctBo IOpaiit, 2019. 507 c. (bakanaBp. Akagemudecknii kype). ISBN 978-5-534-
03930-6. Pexxum moctyma : urait.ru/book/himiya-432953

4. CyBopos, A. B. O0mas u Heoprannueckasi Xxumusi B 2 T. Tom 1 : yaeOHUK 1151
akamemuyeckorodakanaspuata / A. B. CyBopos, A. b. Hukonbckuii. 6-¢ u3., ucop. u
non. Mocksa: Uznarensctso FOpaiit, 2019. 343 c. (bakanap. Akagemudeckuii kypc). — ISBN
978- 5-534-09094-9. Pexxwum moctyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-
tom-1-427129

S. 3aiines, O. C. Xumus : yueOHUK 115 akaiemuueckoro 6axanaspuara / O. C.
3aiineB. Mocksa : U3natensctBo FOpaiit, 2019. 470 c. (bakanaBp. AkageMHUeCKuil Kypc).
— ISBN 978-5-9916-8073-8. Pexwum noctyma : urait.ru/book/himiya-432905

7.2 lonotHUTEIBHASI y4eOHAasi TUTEpaTypa

1. I'nunka, H. JI. 3agaun u ynpakHeHus 10 o0IIel XUMHHM : y4eOHO-ITPAKTUYECKOe
nocobue / H. JI. 'munka ; mox pemakuueir B. A. [lonkoBa, A. B. babkoBa. 14-e uznm.
Mocksa : U3narensctBo FOpaiit, 2019. 236 c. (bakanaBp. Akagemuueckuii kype). ISBN
978-5-9916-8914-4. Pexxum poctyma : urait.ru/book/zadachi-i-uprazhneniya-po-obschey-
himii-431810

2. Pocun, 1. B. Ob6mas n wHeopranuveckass xumus B 3 1. T. 1. OOmas xumus :
y4aeOHUK 175 akagemudeckoro OakamaBpuara / U. B. Pocun, JI. JI. Tomura. Mocksa :
WznatenberBo FOpaiit, 2019. 426 c. (bakamaBp. Akamemudeckuit kype). ISBN 978-5-
9916-3816

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

3. 10.Pocun, U. B. O61as u Heopranwueckast xumust B 3 T. T. 2. Xumus s-, d- u f-
AJIEMEHTOB :y4eOHUK JJIs akajgemuueckoro Oakanaspuara / U. B. Pocun, JI. JI. Tomuna.
Mockgsa : U3narensctBo FOpaiit, 2019. 492 c. (bakanaBp. Axkagemudecknii kypc). ISBN
978-5-534-02292-6. Pexxum noctyma : urait.ru/book/obschaya-i-neorganicheskaya-himiya-
v-3-t-t-2-himiya-s-d-i-f-elementov-432985

4. 11.Pocun, U. B. O6mas n Heoprannveckast Xumusi B 3 T. T. 3. XuMuUs P-21I€MEHTOB
. yueOHMK IS akagemudeckoro OakaigaBpuara / 1. B. Pocun, JI. JI. Tomuna. Mocksa :
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W3narensctBolOpaiit, 2019. 436 c. (bakanaBp. Akagemudeckuii kypc). ISBN 978-5-534-
02294-0. Pexum moctyna : urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-t-3-himiya-
p- elementov-432986

5. BoicokoMonekysipHble  COEAMHEHUS:  y4eOHMK U MPAKTUKyM  JUIS
akagemudeckoro 6akanaBpuata / M. C. Apxkakos [u ap.] ; mon pepakiueit A. b. 3e3una.
Mocksa : U3narensctBo FOpaiit, 2019. 340 c. (bakanasp. Axkagemudeckuii kypc). ISBN
978-5-534-01322-1. Pexwum noctyma : urait.ru/book/vysokomolekulyarnye-soedineniya-
432874

6. Cxuap, C. . O0miast, Heopranuueckasi 1 OMOHEOpraHuYecKas XUMHUA : yaeOHOoe
nocobue ais akagemudeckoro 6akamnaspuara / C. U. Cxisp, B. I'. Iprok, B. ®@. lIysaerum.
3-e m3a.,nepepad. u mon. Mocksa : UsnarensctBo FOpaiit, 2019. 263 c. (bakanasp.
AKageMu4ecKui Kypc). ISBN 978-5-534-08661-4. Pexxum JOCTYTIA:
urait.ru/book/obschaya-neorganicheskaya-i-bioneorganicheskaya-himiya-426003

7. bexman, U. H. Heopranudeckas xumus. PagnoakTHBHBIC 2JIEMEHTHI | y9eOHUK
i OakanaBpuarta u Maructpatypsl / U. H. bekman. 2-e u3a., ucnp. u mom. Mocksa :
UznatensctBo FOpaiit, 2019. 399 c. (Yauepcuretst Poccun). ISBN 978-5-534- 00978-1.
Pexxum noctyma: urait.ru/book/neorganicheskaya-himiya-radioaktivnye- elementy-437298

7.3 Illepuoguyeckne u31aHus
1. «Kypnai oOuieil 1 HEOPraHUYECKON XUMUI
2. «KypHai CTpyKTYpHOI XUMHUN

8. I[lepevyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHeT"
(nagee - cern "UnTepHeT'"), HEOOXOAMMBIX /1JI5l OCBOCHHUS THCHMILINHBI

Www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snextponsas 6ubimnoreka, cucrema PUHIT
http://pedsovet.org/-untepHeT neacoBeT

DneKTpoHHO-OMOIMoTeuHass cucreMa usnarenbctBa «Jlanp» - Pexum pocryma: http://
e.lanbook.com

oakrwdE

8.1 CocTaB nporpaMMHOro odecne4yeHus
1. EnuHas anekTpoHHas oOpa3oBaTesbHas cuctema U-complex
2. AHTUIIaruar
3. Omeparmonnas cuctema Windows
4. KommbloTepHas mporpamma Jutst XuMukoB AcidBasel ab
5. KowmmbroTepHas nporpamma uist XamukoB ChemLab

9. Meroauueckue yKa3aHusi AJisl 00y4aOIIUXCS 10 OCBOEHUIO THCIUILTHHBI (110
BH/JaM Y4eOHBIX 3aHATH)

B cootBerctBun ¢ tpeboBanusmu PI'OC BO mnpenonaBanue ydyeOHOW TUCIUIIMHBI
«Teopernyeckue OCHOBBI HEOPraHMYECKONM XHMMHMHM» OCHOBBIBAETCSI HA HMHHOBALMOHHBIX
MICUXOJIOTO-TIEIarOTHYECKUX TEXHOJIOTUSX, HApaBICHHBIX Ha MOBbIIIEHUE 3((HEKTUBHOCTH U
KadyecTBa (OpMHUPOBaHUS MPOPECCHOHATBHBIX HABBIKOB oOydaromuxcsi. OCHOBHBIMU (hopMaMu
o0ydeHHUsl SBISAIOTCS: JIEKIMH, JAOOpaTOpHbIE 3aHATHUS, a TaKXkKe CaMOCTOATeIbHas paboTta
y4aruerocs.

Jlekums. Jlekuuu yuTaroT 1mo HauOoljiee Ba)KHBIM paszzesiaM mnporpammbl. OHM HOCST
npoOJIeMHbIN XapakTep U (GOPMUPYIOT Y CTYACHTOB CUCTEMHOE MpEACTaBICHUE 00 M3yyaeMbIX
paszzenax npeamera, 00ecrneunBaoT YCBOCHHE UMHU OCHOBHBIX ITPUHIIMIIOB U MOJIOKEHUI TaHHOM
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qucuuiuinHel.  KoHcnekTupoBaHuWe JIEKIMH BENETCS B CHELUAIBHO OTBEIEHHOM I 3TOTrO
TETPau, KXl JUCT KOTOPOH JOIKEH UMETh Mouist (4-5 ¢M) Uil TOMOJIHUTENBHBIX 3aIluceil.
Heo6xonumo 3anuceiBaTh TeMy U IUIaH JIEKUUH, pEKOMEHIYEMYIO JUTepaTypy K TeMme. 3alucu
pa3zenoB JIEKIUHU JTOJKHBI UMETh 3aroJIOBKH, ITOA3ar0J0BKH, KPACHbIE CTPOKHU. I BBIACIICHUS
pa3eiioB, BEIBOIOB, ONPEIEICHAN, OCHOBHBIX MJEH MOKHO HCIIOJIb30BATh LIBETHBIC KapaHIalln
u ¢omacrepsl. Ha3BaHHbIE B JIGKIIMU CCBUIKM HA MEPBOMCTOYHHMKH HAJO0 MOMETUTH HA TOJIAX,
YTOOBI IIPU CAMOCTOATENILHOM paboTe HATH U BIIMCATh UX. B KOHCIIEKTE 10CTIOBHO 3aIIMCHIBAIOTCS
OTIpeNieNIeHUs] TOHATHH, KaTeropuii M 3akoHOB. OCTajgbHOE JOJKHO OBITH 3alMCAaHO CBOMMU
cioBaMH. KaxaoMy CTyaeHTYy HEOOXOOUMMO BbIpabOTaTb M HCHOJIb30BATh JIOIyCTHMBIE
COKpaIlleHUs] HauboJiee pacpoCTpaHEHHBIX TEPMUHOB M IOHATHI. B KOHCIIEKT cieyeT 3aHOCUTh
BCE€, YTO MpernojaBareib MUIIET Ha JOCKE, TAK)KE PEKOMEHIyeMble CXEMBI, TaOIMIIbI, JHArpaMMbl
u 1.1. Texymas pabora Hax u3ydyeHueM HHpopManuu 1Mo amOyIaTOPHOMY BEACHHUIO OOJIBHBIX
npeAcTaBIsieT co0Oil TIIaBHBIM BUA CaMOCTOATENbHOH paboThl cTyneHTOB. OHa BKIIIOYAET
00pabOTKy KOHCIIEKTOB JICKIIMH ITyTeM CHCTEMAaTH3allly MaTepHaa, 3aoJIHEHHsI TPOMYIIEHHBIX
MECT, YTOYHEHHsI CXEM U BBIJCIICHUS TJaBHBIX MBICIIE OCHOBHOI'O COJEpKaHus JeKuuu. s
3TOTO  HCIONB3YIOTCA  MMEIOIIUECS  y4eOHO-METOIUYECKHe  MaTepuanbl W JIpyras
pekoMeH/0BaHHasg JuTepaTypa. C Lenblo yIydllleHUs YCBOGHHMsI Marepuaia TpedyeTcs
MIPOCMOTPETH KOHCIIEKT Cpa3y IOCJe 3aHATHI, OTMETUTh MaT€pUall KOHCIIEKTA JIEKIMH, KOTOPBI
BBI3bIBACT 3aTPYAHEHMS AJI1 IOHUMAaHUs, NMONBITATBCS HAWTH OTBETHl HA 3aTPyAHUTEIbHBIC
BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIyEMYIO JIUTEPATYPY.

CamocrositeibHasi pabora. CamocrosTenbHas paboTa SBISETCS OJHUM H3 BHUAOB
y4eOHOH  JeATeNIbHOCTH OOYyYaroIuXcs, CHOCOOCTBYET pa3BUTHIO CaMOCTOSITEILHOCTH,
OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO MOIX0/a K PELICHUIO IPOoOIeM yueOHOro U
npodeccuoHaNbHOrO YpoBHsS. BHeaynuTopHas camocTosiTelbHas padoTa BBIIOJIHSAETCS IO
3aJJaHUIO TIperojiaBaTelis, HO 0e3 ero HemnocpeAcTBeHHoro yuyactus. Ilpu npeabsBieHUH BUIOB
3aJaHWii Ha BHEAYJUTOPHYIO CaMOCTOSTENIbHYIO pabOTy pEKOMEHAYETCS HCIIOJIb30BaTh
TG QepeHIIMPOBAHHBIA  MOAXOJ K YPOBHIO MOJATOTOBIEHHOCTH oOywaromerocs. Ilepen
BBIMIOJTHEHUEM  BHEAyJAUTOPHOM  CAMOCTOATEIbHOM pabOThl  NIpenoaaBaTreab  MPOBOJIUT
KOHCYJIbTAllMI0 C OINPENCIIEHUEM LENM 3aJaHHs, €ro COJEpXKaHUsS, CPOKOB BBINOJIHEHMS,
OpPUEHTUPOBOYHOTO 00BbeMa pabOThl, OCHOBHBIX TPEOOBAaHUI K pe3ysibTaTaM pabOThl, KpUTEPUEB
OLIEHKH, (OpM KOHTPOJIs M mepeuHs jaureparypbl. CopaepikaHHE CaMOCTOSTEIbHOM pPabOTHI:
YTEHHE OCHOBHOM M PEKOMEH/yeMOW JOMOJHUTENIbHON JUTEpaTyphl, pEIEHUE CUTYallMOHHBIX
3aja4, 4TO CHOCOOCTBYET Pa3BUTHIO IO3HABATENBbHON AaKTHBHOCTH, TBOPYECKOI'O MBIIIICHHS
CTYJE€HTOB, NPUBHUBAET HABBIKU CAMOCTOATEIBHOIO MOUCKA MHPOpPMAIUH, a TaKkKe GopMUpYeET
CHOCOOHOCTh U TOTOBHOCTh K CAMOCOBEPLICHCTBOBAHHIO, CAMOPEANM3AllMd U TBOPUYECKOM
agantauuu. CaMmocTosiTenbHas paboTa ¢ OCHOBHOM U JIOMOJIHUTENIBHOM JINTEpaTypoil popMupyer
CHOCOOHOCTh AHAJM3UPOBATh COLMANIbHBIE MPOOJIEMBbI, YMEHHE HCIIOJIb30BaTh Ha MPAKTHKE B
Pa3IUYHBIX BUJIaX MPO(PECCHOHATIBHON U COIIMANIBHOM 1€ TEIbHOCTH.

JlaGopatopuble 3aHsTHA. JlabopaTopHbIE 3aHATHS — 3TO OJHA W3 Pa3HOBHIHOCTEH
MIPAKTHUYECKOT0 3aHsTHS, sBiIsomascs 3hPexTuBHOM GopMoii ydeOHBIX 3aHITUN B OpraHU3aluN
BhIcuiero oOpasoBanus. [lopsaok npoBeneHus naboparopHoro 3ansaTus: 1. BBojgHas wacTe: —
BXOJITHOM KOHTPOJIb MOJATOTOBKHU CTYJI€HTAa; — BBOJHBIM MHCTPYKTaX (3HAKOMCTBO CTY/JEHTOB C
coJepKaHueM TpeAcTosimeil paboThl, aHadM3 HWHCTPYKLIMOHHBIX KapT, TEXHOJOTHYECKOM
JIOKYMEHTAIlMH, [TOKa3 CIIocoO0B BBIMIOJIHEHUS OTAEIbHBIX ONEpalnid, HAMOMUHAHUE OTIEJIbHBIX
MOJIOKEHUH 10 TEXHUKE O€30MaCHOCTH, MPEAYNPEXICHHE O BO3ZMOXKHBIX OIINOKax). 2. OCHOBHas
4acTh: — MPOBEJCHUE CTYAEHTOM JIa0OpaTOPHOM pabOThl; — TEKYIIUH WHCTPYKTaX, MOBTOPHBII
NOKa3 WIM pa3bsCHEHUs (B ciydae HEOOXOJUMOCTH TpenojaBaTeieM HCIOJIHUTEIbCKUX
JNENCTBUH, SBIAIOMIKXCS TNPEAMETOM HWHCTPYKTUPOBaHHUA). 3. 3aK/IOUUTENbHAS 4YacThb. —
oopmiieHHe OTYEeTa O BBINOJHEHMU 3aJaHMs; — 3aKIIOYMTEIbHBIM MHCTPYKTaX (TMOABEIEHHE
UTOTOB BBINOJHEHUS Y4eOHBIX 3aJad, pa300p AOMYIIEHHBIX OMNOOK M BBIABIEHUE UX NMPUYMH,
coo0IIeHrne Pe3yabTaTOB PabOThl KAXKIOTO CTYACHTa, OOBSBICHHE O TOM, YTO HEOOXOAMMO
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MOBTOPUTH K CIIEAYyIOIIEMY 3aHATHIO). DopMbl opranuszanuu 1abopaTopHOro 3aHATHS 3aBUCST OT
quciaa CTYJCHTOB, COJIEpXKaHHMs W o0beMa MpPOrpaMMHOIO MaTepHala, 4yucia J1abopaTOpHBIX
paboT, a TaKKe OT BMECTUMOCTH yUEOHBIX MOMEIICHUN U HATUYKS 000PYIOBaHHUSL.

3adver. 3aBeplIAlONIMM ATAOM HW3YYEHHUS AUCLHUIUIMHBI SIBISETCS IMPOMEKYTOUHAS
aTTecTanus B BUJE yCTHOro 3a4yeta.llpu 3TOM CTyA€HT AOKEH MOKa3aTh BCE TE 3HAHUS, YyMEHUS
U HaBBIKH, KOTOpPBIE OH MPHOOpPEN B IMpoliecce TeKylleld padoThl M0 M3YyUYEHUIO AUCLIMILIUHBI.
JlucuumiiiHa CYMTAETCS OCBOCHHOW CTYJIEHTOM, €CIM OH B IMOJTHOM o0beMe chopmupoBa
YCTaHOBJICHHBbIE KOMIIETEHIIMM W CIIOCOOEH BBINOJHATh YKa3aHHbIE B JAHHON MpOrpaMme
OCHOBHBIE BH/IbI TPO(eccHOHAIBHOM iesTenbHOCTH. OCBOECHUE TUCIUTUTMHEI TOJDKHO MTO3BOJIUTH
CTYJEHTY OCYIIECTBISTh KaK aHATUTUYECKYIO, TaK U HAYYHO-HCCIIEIOBATENbCKYIO JESTEIbHOCTD,
4TO Ipe/oaraet riryookoe 3HaHUE TEOPUHN U MPAKTUKH JAHHOTO Kypca.

1 0. ITepeueHb MHGPOPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YeMbIX NPH OCYLIECTBJIEHHH
o0pa3oBaTe/IbHOIO Npouecca Mo AUCHHUILINHE (MOAYJ/II0), BKJIKOYAas epeYeHb
NPOrpaMMHOro odecriedeHusi 1 THGOPMALMOHHBIX CIIPABOYHBIX CHCTeM (NIPH

He00X0IMMOCTH)
[Tpu u3yueHuH cTyieHTaMu AUCUUILINHBI « TeopeTndeckue OCHOBbI HEOPTAaHUYECKON XUMUM
UCTIOJIBb3YIOTCS CIIEAYIOIINE TEXHOIOTHHU:

- TEXHOJOTHH MPOOJIIEMHOT0 00ydeHus: (MpoOJIeMHBbIC JIEKIIUH, MPOBOAMMEIE B (hopme
Janora, peleHue yueOHo-1pohecCHOHAIBHBIX 331a4 Ha JIEKIUX);

- UHTEPAaKTUBHbIE TEXHOJOIMM (MPOBEAECHUE JIEKUMH JUAJIOroB, KOJUIEKTUBHOE
00CYX/IeHUE pa3IMYHBIX IOAXOJ0OB K PEIICHUIO TOM WM HMHOW yueOHO-mnpodeccHoHalIbHOM
3a/1a4un);

- MH(QOPMALIMOHHO-KOMMYHHUKAaTHUBHbIE 00pa30BaTe/bHbIE TEXHOJIOTUU (MOAEIUPOBAHUE
M3Yy4aeMbIX SIBJICHMM, Mpe3eHTalusl YYEOHbIX MaTepUaIoB (C MAKETOM MPUKIIAIHBIX IPOrpaMm
Microsoft Office Point)) u snemMeHTbI TEXHOJIOT U TPOSKTHOTO 00YUYCHUSL.

11. MarepuanbHo-TeXHHUYecKas 0a3a, He0OX0AUMAast VISl OCYLIECTBJICHUS

00pa3oBaTeIbHOIO MPoLECcca 10 JMCHUILINHE

VYuebHas qucHUIUIMHA oOecrieyeHa yuyeOHO-MeTOUUECKOM JOKyMeHTalue (KOMIIOHEHT
y4e0HO- METOJIMYECKOr0 KOMILIEKca Mo AucuuIuiee). ObdecrneyeH 10ocTyn K GoHaaM yueOHbIX
nocoOuit, 6M0IMOTEYHBIM (HOHIAM € IEPHUOAMUYECKUMH U3AHUSAMU 110 COOTBETCTBYIOIIUM TEMaM.

VY4eOHble 3aHATUS 10 MpeIMEeTy NPOBOAATCA B CHEUAIU3HUPOBAHHOW ayIAUTOPHUU
(unTepaktuBHas aocka+tlIK+BuaeonpoekTop). B mpomecce yreHus jeKuuid, UCIONb3YIOTCS
HarJsHbIe TOCOOMSI, KOMIUIEKT CJIaliI0B, BUJEO-JIEKIMH.
Nmeercs u ucnonbdyercss Y MK no qucuuminune « TeopeTndeckre 0CHOBBI HEOPTaHUYECKOU
XUMHUI» Ha 3JIEKTPOHHOM M OyMa)kKHOM HOCHUTEJIE.
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10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHp IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 110 TUCIUITIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuurumabl (Moxyiisi) B ctpykrype OITOIT 6
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHHUEM OTBEJCHHOI'O HAa HUX KOJIMYECTBA
aKaJeMHYECKHUX YaCOB M BHJIOB YUCOHBIX 3aHITHIA 6
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUEeHHUS Il CAMOCTOSITEIIbHON
paboThI 0OYYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 10
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCcTalluu
00ydaromuxcs Mo JUCIUTUTHHE (MOJIYIIIO) 11
[lepeueHb OCHOBHOI U JOMOJIHUTEIHHON YUE€OHOM JIUTEPATypHI,
HEOO0XOIUMOM 11 OCBOCHUS AUCUIUIUINHBI (MO/TYJIS) 13
[lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHON CeTU
"UntepHer", HEOOXOIMMBIX JIJISI OCBOCHHS TUCIIUILUIMHBI (MOTYIIs) 13
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCITUTUIUHBI
(Mozyns) 14

Ilepeuenb HHGOPMALIMOHHBIX TEXHOJIOIUH, UCIIOJIB3YEMbIX IIPU

OCYIIECTBICHUU 00pa30BaTEIBLHOIO MPoIlecca MO JUCIHUIUIMHE (MOIYJIIIO),

BKJIFOYasl [IEPEeYEeHb IPOrpaMMHOro odecreueHust U MHPOPMALIMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN AJIst

OCYIIECTBIEHUS 00pa30BaTEIHLHOTO MPoliecca MO JUCHUILIUHE (MOAYIIIO) 15



1. llean u 3a7a49u 0CBOEHUS AUCIHUTLIMHBI
Ilean ocBOeHHUS M CIMILTIMHBI

- MOJTyYCHUE 3HAHHH 110 TEOPETUICCKUM OCHOBAM XMMHH TBEPIOTO TEa, 0 SKCIIEPUMEHTAIbHBIM
MeTOoAaM I/13y‘-I€HI/ISI TBepIIOFO COCTOsSHUA,
- OBJIQJICHUE HABBIKAMH PEIICHUS MTPAKTUUECKHX 3a/1a4 B JAaHHOW 00JIaCTH HaYKH; TOATOTOBUTH
MAarucTpoOB K MMOHUMaHUIO IPEBPALIEHUN U B3aUMOAEHCTBUM, TPOUCXOIAIINX BHYTPHU TBEPAOTO
TeJla ¥ MEXKIy TBEPABIMH TEJIaMU MPH Pa3IUYHBIX BHEITHUX BO3JACHCTBUAX (TEMIIepaTypa,
00JrydeHue, JaBjaeHue 1 T.11.).

3agauu ocBOCHMS IMCHUIIIUHBL:
- IaTh TPEACTABJICHUS O Creuu(UKEe XUMHH TBEPIOTO Telld, OCHOBHBIXIPUHIIMIIAX U METOAAX
UCCIIeTIOBaHMS TBEPIO(Aa3HBIX MTPOLECCOB U (PU3MKO-XUMHUYECKUX CBOMCTB PEaTbHBIX
KPHUCTAJUIOB,;
- 03HAaKOMUTh C COBPEMEHHBIM COCTOSIHUEM HEOPraHUYECKOI0 MaTEepUAJIOBEICHNUS,
kjaccudukanueil TBepAodazHbIX MaTepUalloB,IpoOIeMaMHU MOJTy4eHHsI BELLECTB U
MaTepUajIoB ¢ HEOOXOIUMBIM KOMILJIEKCOM CBOMCTB;
- COCPelOTOYUTh BHMMAaHHE MarucTpoB Ha OCOOEHHOCTSX IOBEAEHUS CIO0XKHBIX TIeTEPOr'€HHBIX
CUCTEM, HEOOXOJUMOCTU IMpOBEIEHUS (YHIAMEHTAJIbHBIX HCCIIEI0BAaHUI MHOIOCTaAUMHBIX
TBep10(a3HBIX MIPOLECCOB.

2. [lepeyeHb IUIAHUPYEMBIX Pe3YJIbTATOB 00y4eHHS N0 M CHHUILIHHE (MO1YJII0), COOTHECEHHBIX
¢ IVIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEeHHsI 00pa30BaTeIbHOM NPOrpaMMbl

IIponiecc u3ydyeHus NUCLMILUIMHBI HampaBieH Ha (OpMUPOBAHHE SJIEMEHTOB CIIEAYIOLIMX
koMmreteHuit B cootBercTBrr ¢ ®I'OC no qaHHOMY HaAINpaBIEHUIO MOJATOTOBKH:

. Kareropust
I'pynna koMneTeHmii areropust Kon naumeHnoBanue
KOMIeTeHIHii
ObmenpodeccuoHanbHbIe OIIK-1: Cnocoben BBITIONTHSTh
KOMIUICKCHBIC ~ JKCIEPUMEHTAIbHBIE |
ACUETHO-TEOPETHUYECKHE WCCIEI0BaHUS B
Ob6menpodeccu P Teop
M30paHHON 00JaCTH XUMHH WA CMEKHBIX
OHAJILHBIC
HAYK C WCIOJb30BAaHUEM COBPEMEHHBIX
HaBBIKH
npuOOPOB, MPOTPAMMHOTO OOECTICYCHHS W
0a3 JAHHBIX npo¢ecCroHaIBLHOIO
HA3HAYCHMSI.
MK(0)-1: CrocobeH  MCIOJIb30BaTh
3anaun (dyHIaMeHTaIbHBIE 3HAHHUS CTPYKTYPHI H
ITpodeccronaabHbIE XUMHUYECKOH | CBOMCTB HEOPraHUYECKUX BEIIECTB W
HAIPABIEHHOCTH | MAaTEPUANIOB B PEIIEHHH 33124 XUMUYECKOM
HaIpPaBIIEHHOCTH.




B pesynbpTaTe 0CBOCHHS TUCIUIUIMHBI 00YYArOITUICS JOJIKEH:

Konu

HAaUMEHOBAHUE

UHINKATOpa

KOMIIETEHIINH
OIIK-1.2 3HaTh:
Hcnons3yer - TIOCJIEIOBATEIBHOCTh (pa3000pa3oBaHusi TIpU TBEpAOPa3HOM
COBPEMEHHOE CUHTE3E;
obopyioBaHue, - TIoHsATHE Ie(DEKTOBB KpHUCTAILIaX, Kiaccuukanuio aedeKToB;
IPOrpaMMHOE - 00J1aCTH MPUMEHEHHUS;
obecrnieueHue u - YIOPSZAOYCHHOCTH CTPOCHHS OOBEKTOB; O B3aMMOCBSI3M COCTaBa
npodeccuoHanbHbIe CTPYKTYpBI, CBOHCTB M PEAKIIMOHHON CIIOCOOHOCTH XHMHUYECKUX

0a3nl JaHHBIX JUIS
peIlIeHuUs 3a/1a4 B
n30paHHOM o0nacTn
XUMHH U CMEKHBIX
HayK

BEIIIECTB.

YmMmers:

- MPOBOAUTH TBEPJO(DA3HBIM CHHTE3 CIIOKHOTO OKCUAA (HHOOATHI,
MOJHOIaThI,BOIb(paMaThl);

- ompeAensATb Haubojee ONTUMalbHbIE YCIOBUS CHHTE3a;
IIPOBOAMTH SKCIIEPUMEHTAJIBHBIE HCCIEIOBAHUS 10 H3YUYEHHIO
(U3UKO-XMMHUYECKUX CBOWCTB MOIY4YEHHBIX 00pa3LoB;

- OCHOBHBIC TIOHSATHS W 3aKOHBI XHMHH, CBOICTBa OCHOBHBIX
KJIACCOBXMMUYECKUX 0OBEKTOB.

Baaners:

- METOJMKOHM MOJy4eHHUs BEIIECTB C 3aJaHHBIMM CBONCTBAMU;
METOJIaMU aHaju3a (PU3NKO-XMMHUUYECKHUX CBOMCTB TBEPABIX TNl U
00pabOTKM JAHHBIX 3KCIIEPUMEHTA;

- HaBbIKAMU pPEIICHUs IPAKTUUECKUX 3a/1a4 XUMUU TBEPJOTOTeNa U3
pas3/ienoB: ONUCAaHHE CUMMETPHUHM KpPUCTAJUIMYECKUX CTPYKTYP,
peHTreHorpadus,

JneQeKTsl B TBEPIBIX TelaX, PeaklMOHHAs CIOCOOHOCTh TBEPJBIX
BEIIECTB.

ITK(0) -1.1

3HaeT 0COOCHHOCTH
CTPYKTYpBI U CBOHCTB
HEOPTraHUYECKHX
BEIIECTB U
MaTepHuaioB,
COCTaBJIAIOIIHNX
OCHOBY HayKOEMKHUX
obmnacTteii HapoHOTO
XO3SIMUCTBA

3HaTh:

- MOCNefoBaTeabHOCTh (ha3000pa3oBaHUsl NpU TBEPIOPA3ZHOM
CHHTE3E;

- MoHATHE Je(EeKTOB B KpUCTaIaX, KiIacCUPHUKAIUIO Ae(EKTOB;
00J1aCTH IPUMEHEHMUS,

- YIOOpPSAIOYEHHOCTH CTPOCHHS OOBEKTOB; O B3aUMOCBS3HU
coCTaBa CTPYKTYpbl, CBOWHCTB M pPEAKIMOHHON CIIOCOOHOCTH
XUMHYECKHUX BEIIECTB.

Ymers:

- TIPOBOJUTH TBEepJ0(a3HBId CUHTE3 CIOKHOTO OKCHaa (HHUOOAThI,
MOJHOIaThI,BOIb(ppamMaTsl);

- ompeAenATh HauOoJee ONTHMAalbHBIC YCIOBUS CHHTE3a;
IPOBOJUTH HKCHEPUMEHTAIbHBIE HCCIEAOBAHUS 110 M3YUYCHHUIO
(U3NKO-XMMHUYECKUX CBOWCTB TIOJTYYEHHBIX 00pa3IloB;

- OCHOBHbBIC TIOHSTHS W 3aKOHbl XHMMHH, CBOICTBa OCHOBHBIX
KJIACCOBXMMHUYECKHX O0BEKTOB.

Baaners:

- METOJIMKOW TTOJTyYSHHS BEIIECTB C 3aJaHHBIMI CBOHCTBAMHU;

- METOJJaMH aHaNM3a (PU3MKO-XUMHUYECKUX CBOHCTB TBEPIBIX TEN H
00paboOTKN JaHHBIX SKCIIEPUMEHTA;

- HaBBIKaMH PEIICHHS MPAKTHUECKUX 3a/1a4 XHUMHUH TBEPAOTOTENA U3
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pa3zesioB: OMHMCAHHWE CUMMETPUU KPUCTAIMYECKUX CTPYKTYP,
peHtreHorpadus, nedeKkTbl B TBEPAbIX TellaX, peaKIUOHHAS
CIIOCOOHOCTH TBEPJIBIX BEIIECTB.

3. Mecro mucuuniaunbl B crpykrype OITIOII

JuctunnuHa «Xumus tBepaoro tenay» (b1.0.04) oTHocuTCs K quciuiinHamM 0a30BOi 4acTu
bioka b1 «ductunaunst (Moaysu)» OIIOIT BO no nanpasienuto nogarorosku 04.04.01 «Xumus».

JlaHHBI Kypc 3aKkjaAblBacT 3HAHUS JUIS HAay4YHO-HCCIEAOBATEIbCKOM NPAKTHKU U
BBITIOJIHEHHUSI  MAruCTepCKUX  JuccepTanuil. JUcUMIUIMHA  HEMOCPEICTBEHHO CBsi3aHa C
HEOPraHWYECKON XUMUEH, GPU3MIECKOM XUMUEH U aHATUTHYECKON XUMHECH.

4, Conep:kanue TUCHUIUVIHHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/jejiaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJMYeCTBA aKa/leMHUYeCKHUX WM aCTPOHOMUYECKHX YacOB M BH/I0B
Y4eOHBbIX 3aHATHHI

4.1 CTpyKTypa AMCUUIIMHBI
OOmiast TPyA0EMKOCTh AUCIHUILTUHBI 10 TaHHOU (opMe 00yUueHHs COCTaBIsIeT 4 3a4eTHBIX
equHull (144 akageMUYECKUX 4acOB)

TpynoeMKoCcTh, 4acoB
®opma paboTel 00yUaromuxcst/Buabl yaeOHbIX 3aHATHIA Cemectp Beero
2 3
- 34 34
KoHTakTHas ayauTopHasi padoTa 00ydaroMXCsl ¢ IPEnoaBaTeseM:
Jlexiuu (JI) - 17 17
[Tpaktuueckue 3ausatus (113) -
JIaGoparopusbie padotsl (JIP) - 17 17
CamoctositensHas padora ( CPC) - 56 56
Kypcogoii npoekt (KII), kypcosas pabdora (KP)
Jlokman (JI)
Dced (D)
Pedepar (P)
CaMOCTOsITeIbHOE N3YYCHHUE Pa3/IeioB - 56 56
By UTOrOBOr0 KOHTPOJIS - SK3aMEH 54 54
4.2 Copep:xaHue pa3ieoB TUCHUILIUHBI
Ne |HammenoBanwue c Dopma
oJiepXKaHMe pasjiena TEKYIETO

OoO1iee mpeacTaBieHUE O TMpeaMeETe « XUMUS
TBepaororena». CTpoeHue TBepAbIX Tell.
[Tpumepst HaubosEe pacIpoCTpaHEHHBIX

1 TIpuposa TBEPABIX Tel CTPYKTyp.MexaHu3Mbl 00pa30BaHUs TBEPIBIX VO, T, JIP
pacTBOpoB. YciaoBHs 00pa30BaHUs TBEPIBIX
pactBOopoB.Da30BbIEC MEPEXOIBI.




[IpenaparuBHbIE
METO/IbI MTOJTYYECHUS
TBEPBIX TEJ

TBepaodaznbie peakuu.
DKCHEepUMEHTAIBHOE OCYIIIECTBICHHE
TBEpA0(a3HBIXPEaKIIHH.

Kpucrammm3anus pacTBOpoB, pacIijiaBoB,
CTEKOJ U Teneld. TpaHCcnopTHbBIE peakuuu 1
peakuy BHEAPEHUSH HOHHOTO OOMEHa.
BrIpamuBanue MOHOKPHUCTAILIOB.

YO, T, JIP

JledekTsl n
HECTCXUOMETPHUIHOC
Th

Tumnb! nedexToB B KpHCTAIIaXx.

COBepH_ICHHBIe N HECOBCPIICHHBIC KPHUCTAJIJIBI.

AHTHCTPYKTYpHBIE 1e(DEKTHI.
Knacteps! u arperatsl 1eexToB.
Hecrexuomerpus unepexrsr. Obuime
3amedanus. Jucnokanuu.
MexaHH4eCKHUE CBOMCTBA U PEAKI[MOHHAS
CIIOCOOHOCTHTBEP/IBIX TEI.

YO, T, JIP

Mertonsl
HUCCIIEIOBaHUA
TBEPABIX TEN

0O0630p METOIOB Hccie10BaHus U o0nacTei
MPUMEHCHHSI JTSI U3YUCHHSI TBEPIBIX TEII.
P®A, MUKpOpPEHTI€HOCIIEKTPAJIbHBIMH,
CKaHUPYIOIIAIMUKPOCKOIIHS.
JubdepeHnmaibHO-TEPMUIECKUH,
TEPMOTPaBUMETPUYECKUN aHAIIN3
(ATA/OTT), nunatoMeTpus.
JysnexkTpuueckas CeKTPOCKOIIHUS.

YO, T, JIP

duznueckue
CBOICTBa
TBEPABIX TENI

Honnas IMPOBOAMMOCTDb U TBCPABIC
QJICKTPOJIUTEI. BJICKTpI/I‘IeCKI/Ie CBOMCTBA.
MarHuTHBIE U ONTHYECKHECBOMCTBA.
OnTudyeckne CBOMCTBA TBEPABIX TCJI.

YO, T, JIP

OYHASA ®OPMA OBYUEHUA

4.3 Pa3nesibl JUCHUIJIMHBI, H3y4aeMble B 3 ceMecTpe

Ne KonngectBo yacoB

- u AynuTtopHas
p:sa alMEHOBAaHUE Pa3JIEIIOB Beero aGoTa CP

A a1 [ m3 [ 7p
1 ITpupona TBEPABIX TEN 17 3 3 11
5 [TpenapaTHBHBIEMETOABI MTOTYUYEHUS 17 3 3 11
TBEPJBIX TEI

3 | dedeKTbl 1 HECTEXMOMETPUYHOCTD 17 3 3 11
4 | MeToapl UCCIIeI0BaHUATBEP/IBIX TEI 19 4 4 11
5 ®uU3MYECKUECBONCTBA TBEPABIX TEJ 20 4 4 12
Hroro: 90 17 17 56




4.4 CamocTosiTeJibHasi paboTa CTYAE€HTOB

HaumenoBanue TeMbl Bun camocrosTenbHO
N OneHo4yHOE Koin-Bo Kon
JHCIHIIINHEL WIIN BHEAYIUTOPHOUN pabOTHI
CPENCTBO 4acoB | KOMIICTCHIIMH
paszaena obyuvarontuxcs, B T.4. KCP
M3y4YEeHUE HAyYHOUI OIIK-1
[Ipupoaa TBEpAbIX TEJ | JIUTEPATYPHI 110 TEME YO, T, JIP 11
[1K(0)-1
[IpenapatuBHbIC M3YYCHHE HAy4HOMH OIK-1
METO/IbI TIOJTYYEHHUS JINTEPATypBI 11O TEME VO, T, JIP 11 K (0)-1
TBEPJBIX TEI
edheKThI 1 U3y4YEHUE HAy4YHOU
Aet JIUTEPATYPHI 10 TEME OIK-1
HECTEXUOMETPUYHO paTyp YO, T, JIP 11
[1K(0)-1
CTh
Mertoab1 M3Yy4YCHHE HAYyUHOU
OIIK-1
UCCIIEI0BAHNS JUTEPATYpPBI 110 TEME YO, T, JIP 11 MK (0)-1
TBEPJBIX TEI
®dusznueckue M3Yy4YCHHE HAyYHOU
. OIIK-1
CBOICTBa JUTEPATypHI [10 TEME YO, T, JIP 12 TK(0)-1
TBEPJIbIX TEI
Bcero yacon 56
4.5 JlabopaTopHble 3aHATHUS
No No KommygecTBo
HanmMeHnoBaH#e 1a00paTOPHOTO 3aHATHS
n/n | pasgena 4acoB
1. 1 Tema 1. TBepnodaszubie peakiuu. 3
2. 9 Tema 2. DKcniepUMeHTaTbHOE OCYIIECTBICHHE 3
TBEepAO0(a3HBIX peaKIuil.
3. 3 Tema3. Kpucramiu3zauus pacTBOpOB, paciyiaBoB, 3
CTEKOJI 1 TeJieH.
4. 4 Tewma 4. TpanCOpTHBIE PEAKIIUN U PEAKLIUU BHEIPEHUSH 4
MOHHOTO OOMEHa.
5. 5 Tema 5. BeipanimBanre MOHOKPUCTAILIOB. 4
Bceero: 17

4.6 TlpakTHyeckue (CEMHUHAPCKHUE) 3aHATHS — HE TIPEyCMOTPEHBI YIeOHBIM IITAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IpeyCMOTPEHbI y4eOHBIM IIAHOM




OYHO-3AOYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa A¥CUMIIIMHBI

O61as TpyA0EeMKOCTh IUCUUIUIHHBI 0 JaHHOH opMe 00yueHHUs COCTaBIsAeT 4 3a4eTHBIX

equnul (144 akageMUYecKUX 4acoB)

TpynoeMKOCTb, 4aCOB
dopma paboThl 00ydaronuXxcs/Buibl yueOHBIX 3aHITHI Cemectp Beero
2 3
- 36 36
KoHTakTHas ayauTopHasi paboTa 00ydyarommxcsi ¢ IPenoiaBaTesieM:
Jlexumu (JI) - 12 12
[TpakTuueckue 3ansatus (113) -
JlabopaTopubie padoTsl (JIP) - 24 24
CamocrositensHast pabota ( CPC) - 72 72
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jloxuan (1)
Dcer (D)
Pedepar (P)
CaMoCTOsITEeIbHOC H3YUYCHHE Pa3JICTIOB - 72 72
By uTOroBOro KOHTpOJIs - 9K3aMEH 36 36
4.3 Pa3nesibl TUCHUIJIMHBI, H3y4YaeMble B 3 ceMecTpe
KonnyectBo yacoB
Ne
AyputopHas
pasz- HaumenoBanue pasnenon Beero AGoTa CP
Aena 1 [ m3 [
1 [Tpupona TBEpABIX TEIN 17 2 4 14
9 [TpenapaTHBHBIEMETOIBI TOTYUYEHUS 17 9 4 14
TBEPJBIX TEI
3 | dedexTbl 1 HECTEXHOMETPUYHOCTD 17 4 8 14
4 MeTtoapl uccne0BaHUSTBEPIBIX TEI 19 2 4 15
5 | dusnueckuecBoUCTBa TBEPABIX TEI 20 2 4 15
Hroro: 90 12 24 72
4.4 CamocTtosiTeJibHAas padoTa CTY/AEHTOB
Haunmenosanue TeMEI Bung camocrosTeapHON
. OnenouHoe Kon-Bo Kon
JTUCITUTUIAHBI U BHEAYJAUTOPHOU pabOTHI
CpPeICTBO 9acoB | KOMIICTCHIHH
paznena obyyvarornuxcs, B T.4. KCP
U3yYeHHe HayYHOH OIK-1
IIpupona TBEpABIX TEIl | JIUTEPATYPHI 110 TEME YO, T, JIP 14 MK (0)-1




[IpenapatuBHbIE M3YYCHHE HAy4HOH OIK-1
METO/IbI IOJTYYEHHUS JINTEPATYPBI 11O TEME VO, T, JIP 14 K (0)-1
TBEPABIX TE
JlebexTsl 1 M3y4YECHUE HAYyYHOU OIIK-1
HECTEXUOMETPUYHO JIMTEPATYpPBI 10 TEME YO, T, JIP 14
[1IK(0)-1
CTb
Meronsl U3y4YEHUE HAy4YHOU OIK-1
HCCIICIOBAHUS JIUTEPATYPHI MO TEME YO, T, JIP 15 MK (0)-1
TBEPJBIX TEI
®duznyeckue M3y4YEeHUE HAyYHOUI OIK-1
CBOMCTBa JIUTEPATYpPBI 110 TEME YO, T, JIP 15 MK (0)-1
TBEPbIX Tell
Bcero yacos 72
4.5 JlabopaTopHble 3aHITHS
Ne No KonuuectBo
HaumenoBanue 1a00paTopHOro 3aHATUS
n/n | pasgena 9acoB
1. 1 Tema 1. TBepaodaszubie peakiuu. 4
2 5 Tema 2. DKCHIEpUMEHTAIBHOE OCYIIECTBICHUE 4
TBepAO(ha3HBIX PEAKIUH.
3. 3 Tema3. Kpucramiu3zaius pacTBOpOB, PacilyiaBoB, 8
CTEKOJ U Tesien.
4. 4 Tema 4. TpaHcOpTHBIE pEAKIIMU U PEAKIIUM BHEIPEHUSIN 4
MOHHOT0 OOMeHa.
S. 5 Tewma 5. BeIpamyBanue MOHOKPUCTAJLIOB. 4
Bceero: 24

4.6 IlpakTH4YeckHe (CeMUHAPCKHE) 3aHATHUS — HE TIPETyCMOTPEHbI YUEOHBIM IIaHOM
4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IpeAyCMOTPEHBI YU€OHBIM IIJIAHOM

5. IlepevyeHb y4eOHO-METOAUYECKOT0 00eceYeHUs 11 CAMOCTOSITEIbHOI padoThl
00y4YaKIIMXCS M0 TUCHHUILINHE (MOTYJIIO).
Jlns  opraHu3aiMi  CaMOCTOSITENIBHOM paboThl  oOydaromuxcss B COCTaBe Yy4eOHO-
METOANYECKOI'O KOMIIJIIEKCA JUCHUIIIIMHBI MMCIOTCSA Ha60pm WHIAUBUY AJIbHBIX 3a)IaHI/II>'I )51
TECTaM IO OTAEIbHBIM TeMaM JUCHUIUINHBL. YUeT pe3ylbTaTOB CaMOCTOSTEIbHON pabOThI
BECACTCA B paMKax peﬁTHHFOBOﬁ CHUCTEMBI JUCHUITIINHBI. Ha CaMOCTOATCIbHYIO ITIOATOTOBKY
JUCUUIIMHBI  «XHMHSI TBEPAOro Tena» MpeaycMoTpeHo 72 wuaca. B kadectBe
HpOMe)KYTOqHOﬁ OLCHKN YCIEBACMOCTH CTYACHTOB MCIIOJB3YIOTCA YCTHBIC OIIPOCHI BO
BpeMsi MPOBEJICHUS NPaKTUUYECKUX 3aHATUN. C LENIbI0 YCIEIIHOIO YCBOEHHUs MaTepualia
JUCHOUIINIMHBL CTYACHTAM MpCiaractCs BBIIIOJIHCHUEC WHAWBUAYAJIBHBIX BajlaHI/II\/’I. JIJ'ISI
KOHTPOJISI YCBOCHHSI JaHHOW IUCHUIUIMHBI YYeOHBIM IIJITAHOM MPEAyCMOTpEHa crada
sk3amMeHa. Ha sk3ameHe cTyAeHTaMm TpeajiaraeTcsi pemuTh 3ajady W OTBETUTh Ha JIBa
TEOPETUYECKHX BOIMpOca MO MarepualiaM y4eOHOW IUCHUIUMHBL CTYIEHT CUMTaeTCs
JOMYIICHHBIM K CAa4Y€ 3K3aMCHaA IMPH YCJIOBHUH BBIIIOJIHCHUS UM ILJIaHA y‘—Ie6HBIX 3aHSATUN U
BBITIOJIHEHUH BCEX 33JaHUI U TECTOB B TEUEHUE CEMECTPA, B COOTBETCTBUU C PEUTHHIOBOU
cucremoil. [Ipu npoBeieHNM SK3aMeHa OTBET CUMTAETCA yAOBJIETBOPUTEILHBIM B cityuae S0-
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60 % mpaBUIBHBIX OTBETOB Ha TEOPETHYECKHME BONPOCHI M pemeHun 3anadu. OTBeT
CUMTAETCS HE YJIOBIETBOPUTEILHBIM, €CITH MAaTEPHAaJl YyCBOCH CTYJCHTOM MeHee, ueM Ha 50%
U 3a/1a4a He pemieHa. [ monydeHus: Oosiee rryOOKHUX W YCTOWYHMBBIX 3HAHUH CTYJICHTaM
PEKOMEHIyeTCSI H3y4aTh JOMOIHUTEIBHYIO JTUTEPATypy, CIUCOK KOTOPOW MPHUBEICH B I1.8
paboueii mporpaMMsbl 1O TUCIMILIMHE, a TAKXKE JJIs PACIIMPEHUS 3HAHUH TI0 JUCUIUIUINHE U
JUTSI BBITIOJTHEHUS pedepara peKOMEHYeTCsl UCII0JIb30BaTh MIHTEpHET-PECYPChl: MOMCKOBBIC
CaiThl, 0a3bl JaHHBIX XUMHUYCCKHX COCIMHEHHI, JIEKTPOHHBIC OUOIHOTEKH (I1.7).

6. ®OHJ OHEHOYHBLIX CPEACTB AJIs1 HPOBEJAEHUSA ATTECTALUMN,
OBYYAIOIIUXCA NNOJUCHUIIVIMHE (MOIYJIIO)

[IpenycMOTpeEHBI ClleNyroIMe BUIBI KOHTPOJIS KA4€CTBA OCBOEHUS KOHKPETHOM TUCIUIIIIMHBIL:

- TEKYLLU KOHTPOJIb YCIIEBAEMOCTH

- MPOMEKYTOYHAsI aTTECTALMsI 00YYarOIIMXCS 10 AUCLUIIIIHE

DOoH/J| OLIEHOYHBIX CPEICTB JJIsI TPOBEACHUS TPOMEKYTOUHOM aTTECTAllUN
00y4JaroIUXCINo JUCHUILTUHE 0(hOpMIIEH B MPUIIOKEHHUH K paboyeil mporpamMmme
JACLIUTIIUHBI.

KOHTpOJIBHBIG BOIIPOCHI U 3aJlaHuA JIA NPOBCACHUSA TCKYHICI'O KOHTPOJIA U
aTrTecraluu.

Bomnpocsl k 3x3aMeny:
1. OOmiee mnpexacraBieHUEe O IpeaMeTe «XUMHsS TBEpPAOro Tena» (00BEKTHI
HN3Y4YCHUS, OCHOBHBIC 3ala4 XUMHHU TBEPAOIo Teﬂa).

2. O06eHHOCTH CTPOEHUS TBEP/IBIX TEJ, METOI0B UX MOJIyUYEHHs U aHaJIH3a.

3. DNEKTPUUYECKHUE CBOMCTBA TBEPBIX TEIL.

4. 30HHAas TEOpHA.

S. [Ipupona TBEpABIX TE.

6. XuMudeckas CBsi3b B TBEPJIbIX Telax.

7. Crexuomerpus.

8. 00630p nudpaKkMOHHBIX METOJIOB UCCIIEIOBAaHUS TBEPABIX TeJl (PEHTTEHOBCKUE
METOJBI, BBICOKOTEMIIEPATYPHAs peHTreHorpadus, peHTreHorpaduyeckue
MCCJIEIOBaHMSI MOHOKPHCTAJIIOB, 3JIEKTpOHOTpadusi, HeUTpoHorpadus).

9. Marepuainsl, 001aaroImme CTpyKTypoi ¢ IIIOTHEHIeH yrakoBKOM.

10.  JuddepeHnmanbHO-TEPMUIESCKAN aHAH3.

B ocHoBe niporieypsl onpeeneHust ypoBHs ChOPMUPOBAHHOCTA KOMIIETEHITUI
JEKUTOAIITEHO-PEUTHHTOBAs OIICHKA 3HAHUM, YMEHUIA, HABBIKOB (HJIN) OTIBITA
JeSITEIIBHOCTH CTYICHTOB

3a BBIOJTHEHUE UHIMBUYATBHOTO 33/1aHUS BHICTABIIACTCS MAKCUMYyM
5 6aoB:5 6aNIoB — MOJTHBIE U TPaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI
WHAWBUIYAIBHOTO 3aaHHUS,

3-4 Gana — mpu OTBETE TOMYIIEHBI HECKOJIBKO 2-3 HECYIIECTBEHHBIC OIIMOKH FITH OTBET
HENOJHBIN, HeTOuHbIH. (CylecTBeHHBIE OMMOKH CBSI3aHBI C HEIOCTAaTKOM 3HAHHM
HamOoJIee BaXKHOW YacTH MPOTrPAMMHOTO MaTepHalia, HECYIISCTBCHHBIC OIIHMOKH
CBSI3aHBI C HEJJOCTATOYHO TOYHBIM OTBETOM Ha BOIPOC);

0 Oa/utoB — CTYIOEHT TMOKa3aJl HE3HAaHWE ¥ HEIOHMMAaHWE 3HAYUTEIBHON YacTH
MPOrPaMMHOTO MaTepHuaia — paboTa BO3BpaIlaeTcs Ha TOpadoTKY.

Bonpocul onsa oonycka u 3auumot
nabopamopHulx pabomJlabopamopuas paboma
sKOuaem 6 ceos.
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- IOMyCK K padote

- BBIIIOJIHCHHUC pa6OTBI, B TOM 4YHUCJIC COCTABJICHUEC OTUCTA

- 3ammTa padoThl

KOHTpobHbIE BOIPOCHI
AmMopdHbBIE TOTyTTPOBOAHUKH

SR

HETCILJIOBBIMUMECTOJaMU

Hanopa3mepHnble 4acTuIibl MeTaIUI0B. VX 0coOble CBOWCTBA, TPUMEHECHHUE.
Oco0eHHOCTH MEXaHOXMMUYECKHUX MPOLECCOB. VX MpakTHUeCKoe IPUMEHEHHUE.
Peakuuu nerupparanmu TBEpAbIX Tel. MeXaHNU3M U KHHETHKA IPOIIECCOB.
XUMHUYECKUE MpeBpalleHus] TBEpIo(a3HbIX PeareHToB, BO30YyKIaeMble

Tanbl (l)OpMI/IPOBaHI/Iﬂ M OlICHUBAHHUA KOMIIeTeHI[MIH

Ne KonTposmpyembie pa3aesibl (TeMbl) HaumeHoBaHue
Koa xomnerennuu
n/n AMCUHMILINHBI OLICHOYHOI 0
(wu ee yacTm)
cpeAcTBa
1 CrtpykTypa BOJbI U pacCTBOPOB
3JIEKTPOJINTOB YMEPEHHBIX [1K(0)-1.1 K,T,P
KOHIIEHTPAIIUM.
2 [TonbITKM OMpeiesIeHUsI SHEPTUN
TUAPATALNU OTACIbHBIX HOHOB.
APATAIITH 0T/ TK(0)-1.1 K,T,P
Kunernueckue u sHepreTuyeckue
aCIEeKThI THIpaTalluu.
3 CTpyKTypHO-BBIHYK/ICHHBIE TTPOLIECCHI B
PYKIYD YA pott TTK(0)-1.1 K,T,P
KOHLICHTPUPOBAHHBIX PaCTBOpaXx.
4 Konuenius cTpyKTypHO-BBIHY XK ACHHBIX
HETIIIL CTPYKTYD YA TTK(0)-1.1 K,T,P
MIPOIIECCOB.

IIxana u KPUTEPUHU ONCHUBAHUSA IIMCbMEHHBIX U TBOPYECKUX paﬁoT

Banasl

Kpurepun

['mybokoe M  mpodyHOE YCBOGHME HporpaMMHoro Matepuana. [lonHsle,
Nociea0BaTelbHble, TIPAMOTHBIE W  JIOTUYECKHM U3JaraéMble  OTBETHl  IMpHU
BUJOM3MEHeHUN 3ajaHus. CBOOOAHO CIPaBIseTCs C IMOCTaBICHHBIMU 3a/1a4aMH,
MOXeT  OOOCHOBAaTh  MPHUHATHIE  pELIEHUs,  JEMOHCTPUPYET  BJaJeHUE
Pa3HOCTOPOHHUMH HAaBBIKAMU U MPUEMaMU BBIIIOJHEHHs IPAKTUYECKUX paboT.

3HaHUE MPOTPAMMHOIO MaTepuaja, IPaMOTHOE H3JI0KEHHE, 0€3 CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIMPOC, MIPABIIHLHOE TPUMEHEHNE TEOPETUUECKUX 3HAHUM,
BJIAICHUC HeO6XO)II/IMI)IMI/I HAaBbIKaMU ITPHU BBIITOJHCHUHN NPAKTHUYCCKUX 3a4a4.

JIeMOHCTpUpYET YCBOEHHE OCHOBHOIO Marepuasna, IpU OTBETE JOIyCKarTCs
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MpPaBUIIbHBIE (OPMYIUPOBKH, HAPYIIECHUE
[IOCJIEIOBATEIbHOCTH B W3JI0KEHHM IPOTPAaMMHOIO Marepuaia, 3aTpyAHEHUS B
BBIIIOJIHEHUH NPAKTUYECKUX 3aJaHUM.

2-1

Cnaboe 3HaHue nNporpaMMHOro marcpuaja, IIPpU OTBCTC BO3HHUKAIOT OIJ_II/IGKI/I,
3aTPYAHCHUSA ITPU BBIIIOJHCHHUHU MMPAKTHUICCKUX pa60T.

He OBL10 NONBITKH BBIIOJIHHUTH 3aJaHucC.
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7. IlepevyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPbl, HEOOXOAUMOIH 151
OCBOEHHUS TUCHUILINHBI

7.1 OcHoBHasi IMTEpaTypa:

1.  Apramonona O.B. Xumus TBepaoro tena [DIeKTpOHHBINA pecypc]: yaeOHoe
nocobue/ApramonoBa O.B- DiekTpoH. TeKCcTOBbIe JaHHbIe- BopoHnex: Boponexckuii
rOCYIapCTBEHHBIA apXUTEKTYpPHO-CTpoUTeNIbHBIN yHUBepcuTeT, ObC ACB, 2015.-

168 c.-Pexxum noctymna: http://www.iprbookshop.ru/55066.html.- DBC «IPRbooks»

2. AnpnpeeB JI.A. ®usuka u XuMus TBepAoro tena. Toueunsie 1eeKThl B HOHHBIX
KpHucTaiiax [DIeKTpoHHBIN pecypc|: Mmeroandeckue ykazanust/ Anapees JI.A., HoBukos
A.B., HoBukoBa E.A.-DnekTpoH. TeKCcTOBbIE AaHHbIe.- M.: M3aaTensckuit Jlom
MUCuC, 2003.-82 c.- Pexxum mocryma: http://www.iprbookshop.ru/56747.html.- 96C
«IPRbooks»

7.2 lonoiHUTEILHAS IUTEpPATypa:

1. Kosanes U.H. ®usnueckue METOIbI B XUMHUH TBEPAOTO Teja [ DIEKTPOHHBIN
pecypc]:yuebHo-meroanaeckoe nocooue/ Kosanes 1.H., benas E.A., Bukropos
B.B.— DrnektpoH. TekcToBble AaHHbIE.- Yensounck: FOxHo-Y pansckuii
rOCyJIapCTBEHHBII T'yMaHUTApHO- Tegarornyeckuii ynusepeurer, 2017. - 148 c.-
Pexxum noctyna: http://www.iprbookshop.ru/83884.html.- 3BC «IPRbooks»

2. Kamenko A.I1. ®usuka tBepaoro tena. Gusnka sapa. SAaepHoie peakiuu
[DnexTpoHHBIpecypc]: METOAMYECKHUE YKA3aHUA K IPAKTUYECKUM 3aHSATHSIM U
JIOMAIITHUM 33JaHHSIM 10 JTUCIUTUINHAM: «B3auMoaeiicTBIe H3ITyICHHUS C BEIIECTBOMY,
«Teopernyeckas Gpusnkay,

«Dusnueckue cBoiicTBa TBepAbIX Tem»/ Kamenko A.Il., Ctpokockwuii I'.C., lllapanos
C.N.-DnexTpoH. TeKCTOBbIe NaHHbIe.- JIunenk: Jluneuxuit rocyjapcTBeHHBIM
texHnyeckuid yansepeutet, 9bC ACB, 2015.- 20 c.- Pexxum nocrymna:

http://lwww.iprbookshop.ru/55674.html. - 95C «IPRbooks»

3. Koznos B.B. MeTroibl kKauecTBEHHOTO aHalIN3a B IMHAMMKE TBEPJIOTO Tela
[DnexTponnsIit pecypc]/ Koznos B.B. — DnekTpoH. TekcToBbIe TaHHbIE. — MOCKBa-
WxeBck:PerynsapHas u xaotudeckas auHamuka, 2000.— 248 c.— Pexxum nocryna

8. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH "MHTepHeT" (1a71e€ -
ceThb ""UHTepHeT"), HEOOXOAUMBIX JJIS1 OCBOCHMS 1M CHUILIHHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snextponHas 6ubnauoreka, cucrema PUHI]
http://pedsovet.org/-unTepHeT meacoBeT

DNEeKTPOHHO-0MOIMOTeUHasl cucTeMa u3nareiabcTBa «Jlanb» - Pexum nmocryma: http://
e.lanbook.com

o E

8.1 CocTaB mporpaMMHOIo o6ecrevdeHust
1. Enunas snekTpoHHas oOpa3oBaTenbHas cuctema U-complex
2. AHTHITIaruat
3. Omnepanunonnas cucrema Windows
4. KommbloTepHas mporpamma Juis XumMukoB AcidBasel ab
5. KowmmbroTepHas nporpamma juist XumukoB ChemLab

0. MeToauuyecKkue YKazaHus 1J1s1 oﬁyqammuxm 110 OCBOCHHMI0 JHUCHMITJIMHBI (l'lO BUJ1aM
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Y4eOHbIX 3aHATHIN)

B cootBercTBuu ¢ tpedoBanusmu ®I'OC BO npenonaBanue yueOHOW JUCHUILIUHBL « XUMUS
TBEPJOr0 TE€JIa» OCHOBBIBAETCSI HAa MHHOBALMOHHBIX IICHUXOJIOTO-NEJAroru4ecKuX TEXHOIOTHsX,
HaNpaBJICHHBIX Ha MOBBIIICHHE 3(PPEKTUBHOCTH M KadecTBa (POPMHUPOBAHUS MPO(PECCHOHATBHBIX
HaBbIKOB oOOyuarommxcs. OCHOBHBIMH (opMaMM OOYyYEHHUs SABISIOTCS: JIEKLUH, J1abopaTopHbIe
3aHATHS, a TAK)XKE CAaMOCTOsTeNIbHAs paboTa yJalerocs.

Jlekuus. Jlekuuu uuTaroT 1no HamOosee BaKHBIM paszzienaMm InporpamMmbl. OHM HOCST
npoOJIeMHBI XapakTep U (OPMUPYIOT Yy CTYJCHTOB CHUCTEMHOE INpEACTaBICHHE 00 HM3ydaeMbIX
paszenax nmpeamera, o0ecneyrMBalOT YCBOGHUE UMH OCHOBHBIX NPHHLMIIOB U TOJIOKEHUIN JAaHHOU
JuciUIUInHbl. KoHCIeKTHpoBaHUE JIEKIUI BEAETCS B CIIELMAIbHO OTBEEHHOM /JIsl 3TOr0 TETPay,
KQKJIBIH JTUCT KOTOPOH JTOJDKEH UMETh ToJIst (4-5 ¢M) JuIsl JOTOJTHUTENBHBIX 3anuceid. Heooxoaumo
3alMChbIBaTh TEMY U ILJIaH JIEKIUI, PEKOMEHIYEMYIO JIMTEPATYpPy K TEME. 3allUCU pa3JesioB JIEKINUN
JIOJDKHBI UMETh 3aroJIOBKH, IOA3aroj0BKH, KpacHble CTPOKH. [l BbIAETIEHUS Pa3JesioB, BHIBOJIOB,
ONpe/Ie/ICHUN, OCHOBHBIX HJEH MOXXHO MCHOJb30BaTh LIBETHbIE KapaHAalld M (promacTepsl.
Ha3BaHHble B JIEKIIMHM CCBUIKM Ha IMEPBOMCTOYHMKHM HAJO IOMETUTh Ha IMOJIAX, YTOOBI IpU
CaMOCTOSITENIbHOM paboTe HalTH U BIIMCATh UX. B KOHCIIEKTE 1OCIOBHO 3aIIMCHIBAIOTCS ONPE/IEIICHU I
HOHATHUH, KaTeropuil 1 3akoHOB. OCTaJbHOE JAOJKHO OBITH 3alMCaHO CBOMMH ciioBamH. Kaxaomy
CTYACHTY HEOOXOJMMO BBIpAOOTaTh M HCIOJIB30BATH JIOMMYCTHMBIE COKpAIICHUs Hamboiee
pacrpoCTpaHEHHbIX TEPMUHOB U MOHATUI. B KOHCIEKT cieyeT 3aHOCUTh BCE, YTO MPENoAaBaTellb
IUIIET Ha JIOCKE, TAKXKE PEKOMEH1yEMbI€ CXEMBbI, TaOJINLIbI, 1uarpammsl U T.1. Tekyias padora Haj
u3y4eHrueM MHpOpMaLuu 1o aMmOyJIaTOPHOMY BeIEHUIO OOJIbHBIX MPEACTaBIIeT cO00i INIaBHBIN BU]L
CaMOCTOSITENIbHOW paboThl cTyaeHToB. OHa BKIIOYaeT 0OpabOTKY KOHCHEKTOB JIEKIUH ITyTeM
cUcTeMaTH3allud Marepuana, 3aroJHEHUs MPOIYLIEHHbIX MECT, YTOUHEHHUS CXeM M BbIIEICHUs
[JIaBHBIX MBICJIEW OCHOBHOI'O COJIEP KAaHUS JIEKIUHU. [l 3TOr0 UCTIONb3YIOTCS UMEroIMecs yueOHo-
METOAMYECKHE MaTepUaiIbl U Ipyras peKoOMeH/J0BaHHas tutepatypa. C Lenbto yiIydIeHus! yCBOSHUs
Marepuaia TpeOyeTcst IpOCMOTPETh KOHCIIEKT cpa3y MOoCie 3aHATHI, OTMETUTh MaTepHajl KOHCIIEKTa
JEeKIMHA, KOTOpBIA BBI3bIBACT 3aTPyIHEHHs Uil TOHMMAaHUS, MOIBITaThCS HAWTH OTBETHl Ha
3aTpyIHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHIYEMYIO JTUTEPATYPY.

CamocrosiTeibHasi padora. CamocTrosaTenbHas paboTa sBIsSETCS OJHUM M3 BUIOB y4eOHOM
JESATEIbBHOCTH 00YYaromMXcsi, CIIOCOOCTBYET Pa3BUTHUIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOI'0 MOAX0/a K PEUIeHUI0 MpolieM y4eOHOro u npodeccuOHaIbHOIO
ypoBHs. BHeaynutopHas camocTosiTenbHasi paboTa BBIIOJHSAETCS MO 3a/laHUI0 MPENoaBaTels, HO
6e3 ero HemocpeACTBeHHOro ywactus. IIpu mpeabsiBieHHH BHJOB 3aJaHUN Ha BHEAYIUTOPHYIO
CaMOCTOSITENIbHYIO pab0Ty PEKOMEHYETCsl UCTI0NIb30BaTh AU(PHEPEHIUPOBAHHBIN OIX0/] K YPOBHIO
HOJrOTOBJIEHHOCTH oOyuatomierocsi. Ilepen BbIOTHEHHEM BHEAYJIUTOPHON CaMOCTOSTENbHON
paboThI IpenoAaBaTesb NPOBOANUT KOHCYJIBTALIMIO C ONIPEIETICHUEM LENIN 3aJaHus, €0 COJAepKaHus,
CPOKOB BBITIOJIHEHHUS, OPHEHTUPOBOYHOIO 00beMa paboThl, OCHOBHBIX TPeOOBaHMI K pe3ylbTaTaMm
paboThl, KpUTEpHUEB OLEHKH, GOpM KOHTposis U mepeuHs JutepaTypel. CopepxaHue
CaMOCTOSITENIbHOW palbOoThl: YTEHHE OCHOBHOW M PEKOMEHJIyeMOH OMOJHUTENBHOU JIUTEPATypHl,
pellleHne CHUTYalMOHHBIX 3ajJ]ad, 4YTO CIOCOOCTBYET pAa3BUTHIO I103HABATEIbHOW aKTHBHOCTH,
TBOPYECKOTO MBILIUIEHHUS CTYJICHTOB, IPUBUBACT HABBIKA CAMOCTOSTEIBHOTO MOMCKa HHPOPMALUH,
a TaKke GOpMHUPYET CIOCOOHOCTh U TOTOBHOCTh K CAaMOCOBEPILIEHCTBOBAHUIO, CAMOPEATU3allui U
TBOpUeckoil amantanuu. CaMmocrosiTeabHas paboTa ¢ OCHOBHOM M JIOMOJHUTEIBHOMN JHUTEpaTypon
dbopMupyeT CIOCOOHOCTh AaHATU3UPOBATH COLHUANbHBIE MPOOJIEMbI, YMEHHME HCIOJIb30BaTh Ha
NPaKTUKE B Pa3IMYHBIX BUJAX IPOPECCHOHATIBHON U COLIMAIBHOM JeSITeIbHOCTH.

JlaGopaTopHuble 3aHsiTusl. JlabopaTopHbIC 3aHATHS — O5TO OJIHA W3 PA3HOBUIHOCTEH
NPaKTUYECKOTO 3aHATUsA, ABIstomaics 3pPekTuBHON PopMoil yueOHBIX 3aHATUN B OpraHU3aLUU
Bbiciiero obOpaszoBanus. [lopsimoxk mpoBeneHus naboparopHoro 3aHsTHs: 1. BBoaHas dacTe: —
BXOJTHOM KOHTpPOJb IMOATOTOBKH CTYAEHTA; — BBOJHBIM MHCTPYKTaX (3HAKOMCTBO CTYJEHTOB C
COJIep’)KaHUEM TMpeACTosed paboThl, aHalW3 HWHCTPYKIUMOHHBIX KapT, TEXHOJOTHYECKON
JOKYMEHTAIlUH, TO0Ka3 CIIOCOOOB BBIMOJIHEHUS! OTIACNIBHBIX ONEpaluii, HATOMUHAHUE OTACIBHBIX
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HOJIOKEHUH MO0 TEXHUKE O€30MacHOCTH, MPeXyNpeKICHNE O BO3MOXKHBIX omMOKkax). 2. OcHOBHas
YacTh: — IPOBEJICHHE CTYIEHTOM Ja00paTOpPHOI pabOThI; — TEKYIIUI HHCTPYKTAX, TOBTOPHBIHA MTOKa3
WIA pa3bsiCHEHUs (B ciaydae HEOOXOJUMOCTH HpPENnoJaBaTeleM HCIOIHUTENIBCKUX AEHCTBU,
SBIISIOIIMXCSI IPEIMETOM MHCTPYKTUPOBaHU). 3. 3aKIIIOYUTEIbHAS YacTh: — 0popMIIeHHE OTYETa O
BBINOJIHEHHUH 33/1aHUS; — 3aKJIFOYUTENIbHbBIM MHCTPYKTaX (I10JIBEIC€HNE UTOI'OB BBIMIOJIHEHUS YUE€OHbIX
3a1a4, pa300p AOMYIIEHHBIX OMIMOOK M BBIABICHHE WX NMPHUYMH, COOOIIEHUE PE3yJIbTAaTOB PaOOTHI
KaXJI0r0 CTYJEHTa, OOBABICHUE O TOM, YTO HEOOXOIMMO IOBTOPUTH K CIEAYIOLIEMY 3aHSTHIO).
@DopMbI OpraHU3alry JJAOOPATOPHOTO 3AHATHS 3aBUCAT OT YKMCIIA CTYICHTOB, CO/IEpP)KaHUs U 00beMa
IPOrpaMMHOI0 MaTepHaja, 4Yucia JIabopaTOpHBIX PadOT, a Takke OT BMECTUMOCTH Y4Y€OHBIX
NOMEILEHUI U Halau4uus 000pyA0BaHus.

10. lMepeyenb HHPOPMAIHOHHBIX TEXHOJIOTHH, HCMOJIB3YEeMBIX MPH OCYIIECTBJIEHUH
00pa30BaTeJILHOIO NMPoLecca Mo JMCHUIINHE (MOYJII0), BKJIIO4Yasi NepedyeHb MPOrpaMMHOT0
obecrieueHusi U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM (ITPH HEOOXOAMMOCTH)
[Tpu u3yueHnH CTYJCHTaMH TUCIMILTHHBI « XMMHS TBEPJIOTO TEJay UCTIONB3YIOTCS CIIEAYIOIIHNE
TEXHOJIOTHH:

- TEXHOJOTUU MpOoOIeMHOro oOyudeHus (mpoOJieMHBbIE JEKIWH, MPOBOAUMBIE B (dopMme
Jajora, penenne yueOHo-1pohecCHOHABHBIX 33129 Ha JICKIHX);

- UHTEPAKTHBHBIC TEXHOJIOTHH (IIPOBEACHUE JICKIMI JUATOTOB, KOJJICKTHBHOE 00CYKICHUE
PA3TUYHBIX MTOJIXO0JIOB K PEIICHHUIO TOW WJIM HHOW y4eOHO-TIPo(hecCHOHAILHOM 3a/1a4n ),

- MH(POPMALMOHHO-KOMMYHUKATUBHBIC 00pa30BaTEIbHbIC TEXHOJIOTHU (MOJICIHPOBAHUE
W3yYaeMbIX SIBIICHUH, TPE3CHTAHS YYCOHBIX MaTepHaioB (C MAaKETOM NPHUKIATHBIX POTpamMm
Microsoft Office Point)) u 31eMeHTBI TEXHOJIOTHIA IPOEKTHOTO O0YYEHHS.

11. MarepuanbHo-TeXHH4YecKas 0a3a, HeoOXoAUMasl 1JIsl OCYLIeCTBJICHHUS
00pa3oBaTeIbHOIO MpoLecca 10 JMCHUIINHE
VYuebHasg aucuuminHa oOecreyeHa y4eOHO-MEeTOMUYECKOW JOKyMeHTaluel (KOMIIOHEHT
y4e0HO- METOAMUYECKOTro KoMIUIeKkca 1o aucuuiuinie). ObecrieyeH noctyn K (oHAaM Y4eOHBIX
nocoOuit, OnbIMOTEYHBIM (POHAAM C NEPUOIUYECKUMHU U3JAHUSMHU MO COOTBETCTBYIOIIUM TEMaM.
VY4eOHble 3aHATHS 1O MPEAMETY MPOBOAATCS B CHEUUAIU3UPOBAHHOW ayAUTOPHUH
(unTepaktuBHas aockatlIK+Buneonpoektop). B mpouecce uTeHHMs JeKUUH, MCIOJIB3YIOTCS
HarJsiHbIe TOCOOMSI, KOMIUIEKT CJIaliI0B, BUJEO-JIEKIUH.
Nwmeercs u ucnonb3yercs YMK no pucnuminze «BoHbIe pacTBOPBI AJIEKTPOJIUTOBY Ha
AJIEKTPOHHOM M OYMaKHOM HOCHTEIIE.
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MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJJEPALTUN
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICLIIETO 00pa30BaHUs
«YEYEHCKUIU T'OCYJJAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABYJIXAMUJOBUY KAJILIPOBA»

BUOJIOI O-XUMUYECKNU ®AKYJIBTET
Kadenpa «Xumus»

PABOYASI TIPOTPAMMA
YYEBHO! JUCLHUATLIAHBI

«Xumus (byHKIII/IOHaJ'lI)HbIX HEOPraHUIE€CKUX MaTEpPHUAJIOB»

Hampasnenue noarotoBku (CrnenuuagbHOCTH) Xumus

Kon nampaBieHust moAroToBKU 04.04.01
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Pabouas mporpamma paccMOTpeHa M 0J00peHa Ha 3acelaHuM Kadenpbl «XUMUs,
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10.

11.

Conep:xxanue

CTp.
Llenu u 3a7a4u OCBOCHMS TUCITUILINHBI 4
[lepeueHs TUTAHUPYEMBIX PE3YJIHTATOB OOYUYCHHS 110 TUCIUTIIHHE

(MOAymI0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3YyJIbTaTaMU OCBOCHUS
00pa30BaTeNbHOM POrpaMMbl 4
Mecto nucuurumnbl (Moyiisi) B ctpykrype OITOIT 5
CopnepxaHue TUCHUILUIUHBI (MOIYJIs), CTPYKTYPUPOBAHHOE 110 TEMaM

(paznenam) ¢ ykazaHHEM OTBEACHHOIO Ha HUX KOJIMYECTBa

aKaJeMHYECKHX YacOB U BUIOB YUCOHBIX 3aHATHIA 6
[TepeueHsb yueOHO-METOAMYECKOTO O0ECIICUCHUS IS CAMOCTOSTEIILHON

paboThl 00YYAIOIIUXCS 10 TUCIUTUTHHE (MOJTYIIIO) 10
@DOH/T OLIEHOYHBIX CPEJICTB IS TPOBEICHUS MPOMEKYTOYHON aTTeCTalluN
00yJaroumxcs no JUCHUIITHHE (MOJIYJIIO) 11
[lepeueHb OCHOBHOM U AOTIOJHUTENBHON YU4EOHOM JIUTEPATyPHhl,

HEOOXOIUMOM JIsI OCBOCHUSI TUCITUILIUHBI (MOJLYJIS) 13
[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH

"NuTepHer", HEOOXOIUMBIX AJI1 OCBOCHUS JUCIHUILTUHBI (MOTYJIs) 14
MeTtonudeckue yka3zaHus Il 00yUYaronIXCs 0 OCBOCHHIO TUCITUTUTHHBI

(Momyist) 14
[TepeueHs MHPOPMAITMOHHBIX TEXHOJIOTHIA, UCIIOJIB3YEMBIX TIPH

OCYIIECCTBIICHUU 00Pa30BaTEIBLHOTO MPOIlecca MO JUCIUILTHHE (MOIYIIIO),

BKJTIOYAs IEPEUCHB MPOTPAMMHOT0 00ecriedeHHs U HH()OPMAITMOHHBIX

CIPABOYHBIX CUCTEM (TIPU HEOOXOJUMOCTH) 15

Onucanne MaTepralbHO-TEXHIUUECKON 0a3bl, HEOOXOAMMOM st
OCYIIECTBIIEHUSI 00Pa30BaTEIBLHOTO Mpollecca Mo JUCIUILTHHE (MOMYIIIO) 15



1. Iean u 3a1a4M 0CBOEHUS AU CHUILIMHBI
Ienn:
- O3HAKOMJICHHE CTYJCHTOB C COBPEMEHHBIMH IOAXOJaMU M WHHOBAI[MOHHBIMH HJECSIMHU B
obnactu co3maHusi (HYHKIIMOHATBHBIX HEOPTAaHUYECKUX MATEPHAIIOB, COCTABJISIONINX OCHOBY
COBPEMEHHOM 3HEPTeTUKHU, AIEKTPOHUKH, OTOHUKHU, CECHCOPUKH U IPYTHX BAXKHBIX HAYKOEMKUX
obJlacTeit HapOIHOTO X035UCTBA
3aoauu:
- 00eCIeYnTh MOTHOE YCBOSHUE TEOPETUICCKUX OCHOB HCCIICIOBAHMS HEOPTaHUIECKUX
BElIeCTB U (DYHKIIMOHAIBHBIX MaTepUaioB, BHYTPEHHEH JIOTUKE XUMUYECKOW HAYKU U
TEHJCHIUSX PA3BUTHS HEOPTaHUICCKOW XUMHH U MaTePUATIOBEICHUSI.

2. Hepeqenb IVIAHUPYEMBIX pE3yjabTaTOB oﬁyqe}mﬂ no JTMCHMIIJIMHE, COOTHECCHHBIX C
IVIAHUPYEMBIMH pE3yJbTaTaMU OCBOCHUS 06pa30BaTeJIbHOI7I nmporpaMmmal.

[Ipouecc wu3ydeHuss AUCUMIUIUHBI «XUMHS  (QYHKIHOHAJIbHBIX  HEOPraHMYECKHX
MaTepUaIoB»» HalpaBlieH Ha (HOPMHPOBAHHE DIIEMEHTOB CJCAYIONIMX KOMICTCHIHNA B
cootBercTBUU ¢ ®I'OC 1o 1aHHOMY HANPABICHUIO TOJATOTOBKHU:

I'pynna koMnereHuui Kareropus . Kox nanmenoBanue
KOMIIeTeHI Ui
OIIK-1: CriocoGeH BBIMOIHATH
KOMILJIEKCHBIE 3KCIIEPUMEHTAIIbHBIE U
pPacyeTHO-TEOPETUYECKHUE UCCIIEI0BaHUS B
Obmenpodeccronanbhbie Yaer (baKT(iPOB U30paHHOM 00JIACTH XMMUU MM CMEXHBIX
(ONK) Blzelénﬁn HaYK C UCII0JIb30BAHUEM COBPEMEHHBIX
pedt puOOpPOB, IPOrPaMMHOT0 0OECTIEUEHMSI U
0a3 1aHHBIX TPO(HECCHOHATILHOTO
Ha3HAYEHUS.
CrnennanbHble
3HaHUS U YMEHMUS, ITK-1: CnocobeH ncrob30Bath
TpodeceHoRaTbHbIE HE00XO/IUMBIE IS (I)yHI[ilMeHTaJ'IBHHe 3HAHUS CTPYKTYPBI U
(MK) 3¢ pexTUBHOTO CBOHCTB HEOPraHMIECKHX BEMECTB H
pelleHns 3aJa4 B | MAaTEpUaJIOB B PEIICHNUH 33a4 XMMHYECKON
MIPOU3BOJICTBEHHON HaIpPaBJIEHHOCTH
JESATEIIBHOCTH

B pe3ynbTare 0cBOEHUS NUCHUIUIMHBI 00YUYaIOUIHICS TOJIKEH:

HaumenoBanue HHAUKATOpa
KOMIICTCHII N

OIIK-1.2: Hcnone3yer | 3HaTh:

COBPEMEHHOE 000py [IOBaHHE, | - OCHOBHBIC €CTECTBEHHOHAYYHbIC TUCIMIUIMHBI B paMKax
nporpaMMHoOe —obecrieueHHe U | 00pa30BaTeNbHON IPOTrPAMMBI;

npodeccrHoHaIbHbIE 0a3pl | - W3y4YCHHWE IUCIHHIUIMH JAHHOTO MOJYJIS OMUPAEeTCS,
JAHHBIX JUIS pEIIeHUs 3a/Jad B | TJIaBHBIM 00pa3oM, Ha TEOPETHUECKUX 3HAHUSAX B 00JacTH
n30paHHOW 00JacTH XMMHU WM | HEOPTaHMYECKOW XMMUH, KPUCTAIUIOXUMHUH, KOJUTOUTHON H
CMEXHBIX HayK; ¢usnyeckoil xumuu, oOmeld (QU3MKH, MaTeMaTHYECKOTO
TaKXKe Pe3yJbTaThl PacueTOB aHaM3a, a TaKke Ha MPAKTHYECKUX HABBIKAX B OOJIACTH
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CBOJCTB BEILIECTB U MATEPUAIIOB HEOPraHUYECKOU XUMUHU.
IIK(0)-1.1: 3HaeT 0COOCHHOCTH | YMeETh:

CTPYKTYPBI U CBOMCTB | - 10 popMyJie BEIIECTBA CyAUTh HE TOJIBKO O COCTaBe, HO U
HCOPraHUYECKUX  BEIIECTB W | O CTPYKTYpe, CBOWCTBAX M PEAKUUOHHOW CIOCOOHOCTH
MaTepHalios, COCTAaBJISAIOIINX | BCIIECTBA,

OCHOBY HayKOEMKHX oOJjacreil | - HOJy4yaTh IPaBWIbHYI0 HH(OPMAIMIO O XUMHYECKOM
HAapOJHOI0 X034KUCTBa IIPOLIECCE U €TO MapaMeTpax U3 YpaBHEHUS PEaKIUH,;
IIK(o)-1.2: Bnaneer | - ONUCHIBaTh, OOBACHSITH, NPEICKA3bIBATh XUMHUUYECKHE

COBPEMEHHBIMU  IOAXOJAMHU M | IPOLECCHI, HMCXOJAs H3 OCHOBHBIX TeOpuil oOmeid wu
WHHOBALIMOHHBIMH  WMJAESIMH B | HEOPTraHUYECKOW XUMUU;

obnactu CO3/IaHMA | - PEUIaTh PACYETHHIC 3aa4M 110 BCEM MU3yYaEMbIM TEMaM; B
(hyHKIIMOHAILHBIX YIPAKHEHUSIX o COCTaBJICHUIO OKHUCJIUTEIBHO-
HEOPTaHMYECKUX MATCPUAIIOB; BOCCTaHOBUTEJIBHBIX PEAKIUI;

- CaMOCTOSITEJIbBHO OILICHUBaTh HauOoJiee BEPOSTHHIC
NPOAYKTBI PEAKLUH.

Baanern:

- MCTOI{HKOﬁ HpOBeIIeHI/Iﬂ BKCHGPI/IMGHTaJIBHI)IX
HMCCIICIOBAHNH;

- BJaACTh HaBbIKAaMH  paboTapl ¢  NpUOOpaMu,
AHAIMTUYECKUMHU Becamu, pH-MeTpamu, HOHOMepamu;

3. MecTto qucuuminnbl B ctpykrype OINIOII.

Juctumimza 51.0.05 «XuMus GyHKIMOHAIBHBIX HEOPTAHUYECKUX MAaTEPHATIOBY
OTHOCUTCSI K 00s3aTenbHON vactu Osoka b1.0. M3yuaerca B 3 cemectpe OHa 3akiajbIBaeT
3HAHUA Ul HAYYHO- MCCIIE0BATEIbCKOM IPAKTUKY U BBIIIOJIHEHUS MaruCTEPCKUX JUCCEPTALMM.
JlucuuiuiiHa HEeMmoCpeACTBEHHO CBs3aHAa C HEOPraHMYecKol Xumuel, (usnueckoil xumuei u
AQHAJIUTUYECKON XUMHEH.

OCOOEHHOCTBIO Kypca SBISI€TCS TO, YTO OH COCTaBJIE€H U3 pa3feNioB, IOCBSILEHHBIX
OTZIEJIBHBIM IPYIIIAM MaTE€pUAJIOB: MOIYIIPOBOJAHHUKH, CBEPXIIPOBOIHUKH, TEPMOIIIEKTPUUECKHE,
MarHuTHbIE MaTepuanbl. Kaxaplii pa3aen npencTaBieH dKcrepTaMu B JaHHOM 00JacTy.

[TporpaMma Kaxaoro pasjena CTPOUTCS Ha OOLIUX MPUHIUIAX PACCMOTPEHUS! B3aUMOCBS3H
«CocTaB-CTpyKTypa-CBOMCTBO» Ui pa3HbIX  THUIOB  HEOPraHMYECKHUX  MaTepHalioB.
[TocnenoBarenbHO paccMaTpUBAIOTCd KpPUTEpUM BBIOOpa MaTepuanoB, OCOOEHHOCTH HX
KPUCTAIIMYECKON U 1e(DeKTHON CTPYKTYpbl, cooTBeTcTBYyomue P-T-x (azoBblie auarpamMmsl u
(GU3UKO-XMMHUYECKHE YCIOBUS  MOJY4YEHHMs MaTepuajoB C  3aJaHHBIMH  CBOICTBaMu.
3HAYUTEIbHOE BHUMAHUE YENSAETCS PaCCMOTPEHHIO BIMSHUS MUKPOCTPYKTYpPbl MaTepHaioB Ha
(GbyHKIIMOHaJIbHBIE CBOMCTBA. [l HAHOMAaTEpHUaIOB aHAIU3UPYETCS POJib Pa3sMEPHOTo 3Pdekxra,
IPOIIECChl CAMOOPTIaHU3ALMHU U CTAOMIIN3aLUU HAaHOKPUCTAIUTMYECKON CTPYKTYPBI.

4. Copep:xkanue TUCHUNIMHBI (MOAYJISA), CTPYKTYPHUPOBAHHOE N0 TeMaM (pa3jejiam) ¢
YKa3aHUeM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX UJIH
ACTPOHOMHUYECKHUX YAaCOB M BUI0B Y4eOHBIX 3aHATHI

4.1 CrpykTypa IMCUHIJIMHBI
OOmiast TpyZA0€MKOCTh JUCLUUIUIMHBI IO O4YHON (hopMe 0O0yUeHHUsI COCTaBIAET 6 3aueTHBIX
enuaMIl (216 akaeMUYeCKUX Jaca).

TpynoeMKOCTb, 4aCOB

®dopma paboTel 00yuaromuxcs/Buabl yaeOHbIX 3aHATHHA Cemectp
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KonraktHas ayautopHasi pabota 00ydyaromuxcs ¢ IpenoaBaTeseM: 51 51
Jlexmmm (J1) 34 34
[TpakTuueckue 3ausrtus (113) 17 17
Jlaboparopusie paboTsl (JIP) - -
CamocTosiTenbHas padoTa 111 111
Kypcogoii mpoekt (KII), kypcoBas padota (KP)
Hoxnan (JI)
Ocer (D)
Pedepar (P)
CamocTosTelIbHOE U3YUCHHUE DPa3esioB 111 111
By utoro KOHTpOJIA - DK3aMeH 54 54
4.2 Conep:xaHue pa3/iesioB JHCHUILIHH
Howmep ®opma
HaumenoBanue paszzena,
pasznena, TeMbL Copepxanue pazzaena TEKYIIEeTOo
TEMBI KOHTPOJISI
1. Knaccudukanust MmaTepuaaioB
Knacenuxanis 2. [TonynpoBOAHUKHU
3. Hanokpucraminueckue  MOIYIPOBOIHUKH,
L MATCpHUaIoB. KBaHTOBBIE TOUKHU T,PK, YO
1lomynposoasmiu 4. IIInpoK030HHBIE OKCHJIBIL, CEHCOpHBIE
MaTepuabl
1. Matepuainsl 111 POTOHUKH
2. KoopauHanoHHbIe COETUHEHUS Kak
MaTepHabl Al JOTOHUKA
2. Tepmoanekrpuku. Hobie | 3. HoBble yriaepoiHble MaTepHabl
YIJIA€POJHBIC MaTEPUANbL. | 4. TepMOIIEKTPHUIECKUE MaTEPUAITBI
[Tbe3027€KTPUKH. 5.116e309((PEeKT B HAYKE U TEXHHKE. T, PK, YO
DOTOHHKH. 6. CoBpeMEHHBIE ITOAXO/IbI K IIOUCKY, CUHTE3Y U
IIPUMEHEHUIO bE303JIEKTPUUECKHUX u
POJICTBEHHBIX MaTEPUAIIOB.
7. KoHTponbHas paboTa B paMKax CEMHUHApCKUX
3aHATHIA.
3 1. MarHuTHBIE CBOMCTBA MaTEpPHATIOB
' Kiaccnueckne 2. Kitaccuueckie MarHuTHbIE MaTepUabl. T. PK. YO
MarHUTHbBIE MaTePUAJIbI 3. MaruuTHble MaTepHalibl CO CHelUaTbHBIMU T
byHKIMSIMU
1. CBepXnpoBOAHUKHI
2. Kene3ocoaepxaiine CBEpXIpPOBOIHUKHI
CBEpXIIPOBOTHUKN. 3.CBepXIpoBOAHUKM  —  Martepuansl 4.
4 OneKTpoaHbIE CBepXIpOBOIHUKHU — YCTPOICTBA.
' MaTepHalbl U MaTEPUANbl | 5. DIEKTPOJHBIE  MaTepuanbl Ui JINTHi- T. PK. VO
JUISL TOTUTMBHBIX MOHHBIX aKKyMYJISITOPOB T
3JIEMEHTOB. 6. OkcunHple Marepuaigbl s TOIUIMBHBIX

SJIEMEHTOB.
7. KonTponbHast paboTa B paMKaxX CEMHHAPCKHUX
3aHATHH.




1. Jlu3aiiH MUKpO M HAHOYACTHUI[ U MPOLECCHI
Jlu3aiin u cuHTe3 UX CaMOCOOPKH.
HaHOYACTHII. 2. Heoprannueckue OMOCOBMECTHUMBIE
T, PK, YO
5. buocoBmecTumbIe MaTepUalIbl
MaTepHalIbl. 3. KonTtponbHas pabota B pamkax
CEMHMHAPCKUX 3aHATHH.

OYHAS ®OPMA OBYYEHUSA

4.3. Pasznesbl TUCHUIIJIMHBI U BUABI 3aHﬂTHﬁ, U3ydYaceMbI€C B 3 CceMeCTpe

KonuuecTBo yacos
Ne HaumMeHnoBaHue paszaena JUCIUIIMHEL AynuTopHas
/1 Bcero pabota CP
J | 113 | JIP
1 |Knaccudukanus marepuanos. [lonynpoBogHUKH. 31 6 3 22
2 | Tepmoonnextpuku. HoBble yriepoHble MaTepuasbl.
IIbe30anexTpuKku. POTOHUKH. 34 8 4 22
Kiaccuueckre MarHUTHbIE MaTepUallbl 30 6 2 29
4 | CBepXnpOBOJHUKH. DJIEKTPOIHBIE MAaTEPUANIbl U MaTEPHAJIbI 33 6 4 93
JUIS TOTUIMBHBIX JIEMEHTOB.
5 | JusaiiH u cuHTe3 HaHOYacTUll. bruocoBMecTHMbIE MaTepHalbl. 34 8 4 29
Hroro 3a 162 | 34 | 17 111
4.4 CamocTosiTeJibHasi padoTa CTY/IeHTOB
Bun camocTosaTensHOM Ko
HaumeHnoBanue TeMbl BHeayJUTOpHOM paboTel | Ouenouynoe | Koma-Bo KOMHeﬁeH-
JTUCLUIUIMHBI WM pa3/erna oOy4aromuxcs, B T. 4. CPEJICTBO 4acoB .
KCP B
Knaccudukanms . OIIK-1,2
MaTepuasoB. J?P?Ti:piimi? };iil;?; YO, PK 22 [1IK(0)-1,1
ITonynpoBOIHUKHY. PaTypHL [1K(0)-1,2
Tepmoonextpuku. Hossle 5
yIIepoiHble MaTepuanpl. | 1IPOpaboTka yqe6H0vI/1 OIlK-1,2
TTbe3001EKTPHKH. JIUTEPATYPBI, TEKIUH. I, PK 22 [1K(0)-1,1
DOTOHUKIL [TonroroBka qokiana. [1K(0)-1,2
Tepmooanexrpuku. Hosble OITK-1.2
yriaepoansle marepuainsl. | [IpopaboTka yueOHOU VO.PK 23 K (0)__1’ 1
I1be3031€KTpUKH. JIUTEPATYpPBl, TCKLIHN ’ MK (0)- 1’ 2
DOTOHHKHW. '
W3aiiH U CUHTE3
fI[aHOV-IaCTI/IH [TpopaboTka yuebHOI OIIK-1,2
| JUTEPATYPHI, JIEKIIHH. I, PK 22 ITK(0)-1,1
buocoBmecTumblie
[ToaroroBka noknaza. [1K(0)-1,2
MaTepuabl.
Bcero uacos B 1 cemectpe: 111

4.5 JlabopaTopHble padoThbl — HE IPEAYCMOTPEHBI YU€OHBIM IIIAHOM




4.6 IlpakTyeckue 3aHATHS (CEMUHAPBI)

No No KonnuectBo
HanmMeHnoBaHnue npakTUYeCKOTo 3aHATHS
/o | pasgena 4acoB
1. 1 [TomynpoBOAHUKH 4
2 5 Tepmonnexktpuku. HoBble yriepoiHbie MaTepUallbl. 4
bE303JICKTPUKU. DOTOHUKH.
IIbe o
3. 3 Kiaccuyeckue MarHuTHbIE MaTepUaIbl 4
4 4 CBepXIpOBOAHUKH. DJIEKTPOHBIC MATEPHUAIBI U MATEPHUAIIbI 5
JUTSl TOTLUTUBHBIX 3JIEMEHTOB.
5 4 Jn3aitH 1 cuHTE3 HaHOYacTHUIl. buocoBMeCTUMBIE 3
MaTepUaIbl.
Bcero: 17

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPEAyCMOTPEH YUeOHBIM TIAHOM

OYHO-3A0OYHAS ®OPMA OBYUYEHUA
OO6mast TpyJ0eMKOCTh AUCIMILIUHBI 110 OYHOU (hopMe 0OydeHHs COCTaBisIeT 6 3a4ETHBIX
equHull (216 akageMUYecKux vaca).

TpynoeMKOCTb, 4aCOB
dopma paboTel 00yyaromuxcst/Buabl yaeOHbIX 3aHATHIA Cemectp
3 Bcero

KonTakTHas ayquTopHas padoTa 00yJaronuxcs ¢ IPernoaaBaTesiem: ol ol
Jlexmmm (JI) 17 17
[paktrueckue 3ausTus (I13) 34 34
JlaGoparopusbie padotsI (JIP) - -
CamocrositenbHast paboTa 111 111
Kypcosoii npoekt (KII), kypcoBas pabora (KP)
Hoxman (1)
Ocer (D)
Pedepar (P)
CamocTosTeIbHOE N3YUEHHE DPa3esioB 111 111
Bua utoro KOHTpoJIA - SK3aMEH 54 54

4.3 Pa3znennl TUCHUIIMHBI U BUABI 3aHﬂTI/[I7[, H3yvaeMbI€ B 3 ceMecTpe

KomnuecTBO yacos

Ne HauMmeHOBaHKE pas/iesa JUCIUILIHHBI AysTopHas
/I Bcero pabota CP
J_ | 113 | JIP
1 |Knaccudukanus marepuanos. [1o1ynpoBOAHUKH. 32 4 6 22
2 | TepmosnexTpuku. HoBble yriiepoaHbie MaTepHaIbI.
IIpe303mekTpuKu. @OTOHUKH. 34 4 8 22
3 |Kiaccuueckue MarHUTHbIE MaTepHaIbl 32 4 6 22
Cge OBO . DIEeKTpOJHBIE MaTepUal arepuan
BEPXIIPOBOJHUKHU. DJIEKTPOJAHBIE MaTEPUAIIbI U MaTEPHUAIIBI 31 ) 6 23

JJIs1 TOINIMBHBIX 9JICMCHTOB.




5 | JwuzaiiH u cuHTe3 HaHOUYacTUll. brocoBMecTUMbIE MaTepUabl. 33 3 8 22
Hroro 3a 162 | 17 | 34 111
4.4 CamocrosiTesibHasi pad0oTa CTYJA€HTOB
Bup camocrositenbHOM Ouenoun | Kozn- Kon
HaumeHnoBanue TeMbl o
BHEAYIUTOPHOI pabOTHI oe BO KOMIIETEH-
JUCLUIUIMHBI UM pa3jena
oOyuaromuxcsi, B T. 4. KCP | cpeactBo | yacos U1
Knaccuduxanus - . Srioi OIIK-1,2
opaboTka yueOHOM
MaTepHaJioB. HI/II)Tep ATVDLL }J]'IGKHI/Iﬁ VO, PK 22 [1K(0)-1,1
[ToynipoBOTHUKH. PaTyPHL [1K(0)-1,2
Tepmoanexrpuku. Hosble
YIJICPOAHBIC MATCPHATIBL. | TTpopaboTka yueOHON OIlK-1,2
IIbe3035meKTPUKH. JTUTEPATYypPHI, TCKIUH. I, PK 22 [1IK(0)-1,1
DOTOHHUKHU. [ToAroTOBKA JTOKIIA/A. TK(0)-1,2
Tepmonnextpuku. HoBbie
rJII)epoL[HLIepMaTepHaJIH [TpopaboTka yueOHOM OIK-1,2
y © | 1PoP YHEOHO) VO,PK | 23 | IIK(0)-1,1
ITbe3031eKTPUKH. JTUTEPaATYPBI, TEKIUI
[1K(0)-1,2
DOTOHUKHM.
W3aliH U CUHTE3
A [TpopaboTka yueOHOM OIlIK-1,2
HAHOYACTHII. .
JTUTEPATYypPHI, TCKIUH. I, PK 22 [1K(0)-1,1
buocoBmecTrmbIe
IToaroroska moxiaza. [1K(0)-1,2
MaTepuaibl.
Bcero uacos B 1 cemectpe: 111
4.5 JlaGopaTopHble padoThl — HE ITPETyCMOTPEHBI YIEOHBIM IJIAHOM
4.6 IlpakTHYecKHe 3aHATHA (CeMHUHAPDI)
Ne Ne KoauuectBo
HaumeHoBaHMEe MTPaKTUYECKOTO 3aHATUS
/| paszena 4acoB
1. 1 [TosrynpoBoiHUKH 8
2 2 Tepmoanextpuku. HoBble yrinepoaHbie MaTepHaIbI. 8
ITee30nmekTpukyu. @OTOHUKHU.
3. 3 Knaccuueckre MarHUTHBIE MaTepUAIIbI 8
4. 4 CBepXnpoBOIHUKH. DJIEKTPOJHbIE MaTepUaIbl U MaTepUaIIbl 4
JUTSL TOTUTMBHBIX AJIEMEHTOB.
5. 4 Jn3aitn 1 cuHTe3 HaHOYaCTHIl. bnocoBMecTUMBIS 5
MaTepUabl.
Bcero: 34

4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPelyCMOTPEH YU€OHBIM IJIAHOM

5. Ilepedyenb y4eOHO-METOAUYECKOr0 OOecleYeHHUsi IJIA CAMOCTOATENbHOH PadoThI
00y4arouUXcH Mo JUCUHUILIMHE (MOXYJIIO0).

1. Tokonecyuue

JICHTHI

BTOpPOT'O  ITOKOJICHUSA

Ha

OCHOBC

BBICOKOTEMIIEPATYPHBIX
ceepxnpoBogaukos/ [lox pen. A. I'osina; [lep. ¢ anrn.; pen. 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. C.i. HUcromun, E.B. AutunoB "Kartomnesie Marepuaibl [JIsi CpEeIHETEMIIEPATYPHBIX
TOTD Ha oCHOBE NMEPOBCKUTONOJOOHBIX OKCHAOB MEPEXOAHBIX MeTayuioB", Venexu xumuu 82,
2013, c. 686-700.

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

10. FO.M. IlonnaBko, IlepeepzeBa IO.I1., PaeBckuit M.II. ®usumka axKTUBHBIX
IuaIeKTpuKkoB. PoctoB-Ha-/lony. U3a-Bo IOxHoro denepansHoro ynusepcurera, 2009.

11. Komu V. Ilbe303meKkTpruuecTBO U ero mpaktuueckoe npumeHenue. Ilep. ¢ aHru.
M., 13-Bo uH. mut., 1949,

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

13. M.JlaitHe, A.I'macc. CerHeTtosjeKTpUKM U POJCTBEHHbIE MM Marepuaibl. M.,
«Mupy, 1981

14. FO. . TperbsikoB. PazBuTHe HeOpraHM4eCcKOW XHMHHU KakK (QyHIaMEHTAIbHOM

OCHOBBI CO3/aHUSI HOBBIX IOKOJEHUH (DYHKIMOHAIBHBIX MaTepuanoB. // Te3uchl JOKIaJ0B
XV11 MenzeneeBckoro cbesfia mno obmeid u npuxiagHoil xumuu. Pasgen "JlocTwkeHus u
nepcrneKkTuBbl xumMuueckoit 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'epzanny E.M., ®punkun B.M. Cerneroanexktpuku thna AVBVI CVIL. M.,
Hayxka, 1982.

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

18. x. Ban Besep. @ocdop u ero coequnenus, M.: U3natununut, 1962, 687 c.

6. @oHJA OUEHOYHBIX CPEACTB /Jisi TPOBEIEHUs] ATTECTAUMH OOYYAWIIUXCH IO
AUCHHILINHE (MOIYJIIO)
[TpemycMOTpEHBI CITeAYOIINe BUIBI KOHTPOJISI KA4eCTBA OCBOSHUS KOHKPETHON JUCIIATIIHHBL:
- TeKYIIHA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXYTOYHAS aTTECTAIMSI O0YJAFOIIIMXCS TI0 JUCIUILTHHE
@DOH[ OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS MPOMEKYTOYHON aTTeCTAlluU 00YJarOIIUXCS
0 TUCIUTUTMHE 0hOpPMITEH B IPHUIIOKEHUH K pabouel mporpaMme TUCITUTUITHHEIL.

Twuroskle KOHTPOJIBHBIC 3aJaHWsA WM HWHBIC MaTCpHAJIbI, HGO6X0}II/IMLIG JJIsI OLICHKH 3H3HPII71,
YMCHHﬁ, HAaBBIKOB U (I/IJ'II/I) OIIbITA AE€ATCIBbHOCTU B IIPOIECCE TEKYUIETO KOHTPOJIA
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KonTposibHble Bompocbl W 3aJdaHusl JAJ8 TPOBeJAeHUS] TeKyLIero KOHTPOJIA

NMPOMEXKXYTOYHOH  aTTecTalliM 1O  MeTOJAaM  OOHApy:KeHHsl,  pa3JeJIeHust
KOHLIEHTPUPOBAHMA

1 .Ousnueckre NpUYMHbBI BOZHUKHOBEHUS Pa3MEPHOro 3(pdeKra B MOIYNPOBOJHUKAX.
2 TUNUYHBINA CIIEKTP MOTJIONICHUS! KBAHTOBBIX TOUEK, OCHOBHBIE TUIIHI IEPEXOIOB.

3. OCHOBHBbIE TUIIBI CTAOMIIN3ATOPOB ISl KOJUIOUJAHBIX KBAHTOBBIX ToueK A2Bs.
4

H
H

B xakue MOMEHTEHI BPCMCHHU MMPOUCXOAUT HAYAJIO U OKOHYAHUC HYKJICAINUN Ha AUarpamMme

Jla-Mepa. Kak nosryuuts y3K0€ pacrpeeeHle YacTull [0 pa3Mepam.

5. KakWe TUNBI TOJYIPOBOJHUKOBBIX T'ETEPONEPEXOJ0B CymiecTBYOT. Jlis
UCHoJib3yeTcsl GOPMUPOBAHUE T€TEPOIIEPEX0I0B B KBAHTOBBIX TOUKAX.

6.  Uro takoe xumuueckuit cencop. Kak kmaccupunupyroT XuMH4eCKHe CEHCOPHI?

7.  Kakue cBolicTBa Marepuasna BO3MOXKHOCTb MCIIOJb30BaHUs €ro B ceHcopax?

8.  KakoBbl OCHOBHBIE OCHOBHBIE ITApaMETPhl CEHCOPOB, KaK UX OMPEESIIOT?

qero

9.  Kakue OCHOBHbIE CBOICTBa IOJIyIPOBOJHUKOB MPEICTABIAIOT MHTEPEC ISl CO3JaHUS

XUMHNYCCKHUX CeHCOpOB?

10. Yewm BhI3BaHA HeO6XOI[I/IMOCTB IMPUMCHCHHA HAHOKPHCTAJINIMYCCKHUX HOJ'IyrIpOBOI[HI/IKOB?

11. Ha3zoBuTe OCHOBHbIE aKTUBHBIE LIEHTPHI Ha NOBEPXHOCTU MAaTEPHUAJIOB.
12. Kak MOXHO MOBIUATH Ha IPUPOAY AKTUBHBIX LIEHTPOB?

13. Ha3soBure ocHOBHEIC IMPpHUEMBbI CO3JaHUsl CCHCOPHBLIX MATCPHUAJIOB IJIA ACTCKTUPOBAHUS

TOKCUYHBIX [IPUMECEN B BO3YyXE.
14. Yto Takoe KPUTUYECKHUH TOK, IJIOTHOCTh KPUTUYECKOTO TOKA?
15. Uro Takoe 3¢pdext MeticcHepa?

16. KakxoBBI OCHOBHEIE mapaMeETphbl CBEPXIPOBOIAININX MATCPHUATIOB, KaK UX onpez[eﬂsnoT?

Bonpochl K KOJJIOKBUYMY
M0 JUCHUIUINHE « XUMHSI (DYHKIIMOHAIBHBIX HEOPraHUYECKUX MAaTepUAJIOB)
1. ®usnyeckue NpuUMHBI BOSHUKHOBEHHS pa3MepHOro 3¢ (dexTa B MOIynpOBOAHUKAX.
2. TUNUYHBIA CIEKTP NOJIOMEHHSI KBAHTOBBIX TOUEK, OCHOBHBIE THIIBI IEPEXO/IOB.
3. OCHOBHBIE THITBI CTAOMIM3ATOPOB ISl KOJUTOUTHBIX KBAHTOBBIX ToUeK A2Bs.
4

. B xakne MOMEHTHI BPEMCHU NPOUCXOIUT HAYAJI0O U OKOHYAHHC HYKJICALIMHU HA JUArpaMMe

Jla-Mepa. Kak momy4uTs y3K0€ pacupeiesIeHue 4YacTHUll [0 pa3Mepam.

5. Kakune Tunsl IMMOJIYITPOBOAHUKOBBIX I'€TCPOIICPCXOJ0B CYHICCTBYIOT. I[J'IH 4Cro UCIOJIBb3YCTCA

dbopMUpOBaHUE TETEPONEPEXOA0B B KBAHTOBBIX TOUKAX.
6. Uro Takoe xumuueckuii ceHcop. Kak kimaccupumupyroT XUMUIECKHE CEHCOPHI?
Kakue cBolicTBa Marepuasna BO3MOKHOCTh HCIIOJIb30BAHUS €TI0 B CEHCOPax?
8. KakoBBI OCHOBHBIC ITapaMeTPhl CEHCOPOB, KaK UX OMPEIEISIFOT?

~

O6pa3er 6mieTa Ha SK3aMeH

MUWHHUCTEPCTBO HAYKU 1 BBICHIEI'O OBPA3OBAHUA
POCCHUIMCKOU ®EJIEPALTUN
PI'BOY BO «YeueHckuit rocynapcTBeHHbI yHUBEpcUTET UM. A.A. KagsipoBa»

Bbuonoro-xumuyeckuii pakyibTeT
Kadenpa «Xumus»
04.03.01 «Xumus»

VYyeOHast AucuumiInHa « XuMusi GQyHKIIMOHATIbHBIX HEOPraHUYECKIUX MaTEpHUaIOBy
VYTBep:keH Ha 3acenanuu kadenpsl oT 3 cenTsops 2023 r., mpoTokon Nel
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SK3AMEHAIIMOHHBIN BUJIET Nel

1. Knaccuduxamus marepuanos. [logynpoBogHuku

2. OxcuaHbIe MaTepUaNbl IS TOTUTUBHBIX 3JIEMEHTOB.

3. VkaxuTe CcnocoObl MOJyYeHHS TOPOMKOB  (ocharoB  KadbHUs  Pa3IUIHON
MUKPOMOP(OIOTUH. KakoBa B3alMOCBS3b MEXITy MOp(hOIOrHYeCKUMHU
XapaKTePUCTHKAMU TIOPOIITKA U €T0 PACTBOPUMOCTHIO (Pe30pOHUpPyeMOCThIO)?

Jranbl GOpMHPOBAHNS M OLIECHUBAHUS KOMIIETEHIU
HaumenoBanmue
Ne | KonTposmpyembie pa3aesibl (TeMbl) Kox xomnereHuu
n/n | JMCHUIIHHBI (1M ee 4acTu) OUEHOMHOTO
cpeacTBa
Knaccugukanus marepuanos. OTK-1.2
1 | HomynpoBoaHmK. I1K(0)-1,1 JIP, VO, PK
[1K(0)-1,2
Tepmoanextpuku. HoBbie OI1K-1.2
2 YIJIICPOAHBIC MAaTCpHUAJIbI. HK(O)‘l,l .HP, YO, PK
IIpe303mekTpuKu. @OTOHUKH. TK(0)-1,2
Knaccuueckue MarHuTHbIE MaTepHUaIbl OIlK-1,2
3 [1K(0)-1,1 JIP, YO, PK
[1K(0)-1,2
CBepXIPOBOAHUKHU. DIEKTPOIHBIC OIIK-1,2
4 | maTepualbl U MaTepyabl 1Js I1K(0)-1,1 JIP, YO, PK
TOIUIMBHBIX 3JIEMEHTOB. [1K(0)-1,2
Jn3aiiH 1 cCMHTE3 HaHOYaCTHII. OIlK-1,2
5 brocoBmecTUMbIE MaTepHaJIbIL. [1K(0)-1,1 JIP, VO, PK
[TK(0)-1,2
Ikaja 1 KpUTEPUH OLIEHUBAHHUS MUCLMEHHBIX M TBOPYECKHUX PadoT
BaJyuibl Kpurepun
['mybokoe W TpouyHOE yCBOEHHE TMporpaMMHOro  marepuana. [lonHbie,
MOCJIEIOBAaTEIbHbIE, TIPaMOTHbIE W  JIOTUYECKM H3JaraéMble OTBEThl  IpHU
5 BUJIOM3MEHEHUHU 3anaHusi. CBOOOJHO CIpaBJISIETCSl C TOCTABJICHHBIMU 3a/ladyaMHu,
MOKeT  O00OCHOBaTh  MPHUHATHIE  pELIEHUs,  JEMOHCTpUpPYET  BJaJIeHUE
Pa3HOCTOPOHHUMH HABBIKAMHU W MTPHUEMaMU BBITIOJIHEHUSI PAKTHYECKUX padoT.
3HaHHME MPOTPAaMMHOIO MaTepHalia, TPaMOTHOE H3JNIOKEHHEe, 0e3 CYyIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE HA BONPOC, MPABUILHOE TPUMEHEHNE TEOPETUUECKUX 3HAHUH,
BJIaJICHHE HEOOXOIMMBIMU HABBIKAMH MPH BHIMOJIHEHUH MPAKTHYECKHX 3a7au.
JleMOHCTpUpYET yCBOEHHE OCHOBHOTO Marepuaiga, IPH OTBETE JOIYCKAarTCsA
3 HETOYHOCTH, TIPH OTBETE HEJOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH, HApYyIICHUE
MOCJIEIOBATEILHOCTH B M3JIO)KCHUHM MPOTPAMMHOTO MaTepuaia, 3aTpyJAHEHHUS B
BBIMIOJTHEHUH NMPAKTUYECKUX 3aJIaHUM.
2.1 Crnaboe 3HaHWE MPOTPAMMHOTO MaTepuayia, NpPH OTBETE BO3HUKAIOT OIINOKH,
3aTpyIHEHUS IPU BHITIOJTHEHUH NMPAKTUYECKUX PadoT.
0 He Ob110 ONBITKY BHIMIOTHAUTD 33/IaHUE.
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IIkana u KpuTEepUH OLEHUBAHUS TECTOBBIX 3aJaHUI

Onenka Kpurepun
«OTIINYHOY 3aganue BeITONHEHO Ha 91 - 100%
«Xoporioy 3amanue BeIToaHEHO HaA 81 - 90%

«Y TOBJIETBOPUTEIHHOY 3amanue BeITONMHEHO HA 51 - 80%

«HeynoBnerBoputenbHo» | 3amanue BoimosHeHo Ha 10 - 50%

7. IlepeyeHb OCHOBHOM M /I0TIOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOI 1151
OCBOCHHUS IMCHMIINHBI

7.1 OcHoBHasI JIUTepaTypa:

1.
2.

10.

11.

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

Cyznanes W.II. ®u3nkoXxuMusi HAHOKJIACTEPOB, HAHOCTPYKTYp M HaHOMaTepHalOB.
Mocksa. KomKuura, 2006.

VYxanos FO0.U. Ontuueckue cBoiicTBa noiaynpoBoAHUKOB, MockBa, Hayka, 1977.
Semiconductor and metal nanocrystals. Edited by V.Klimov. New York, Marcel Dekker
Inc. 2004.

MsicoenoB b.®. [laBbiioB A.B. Xumudeckue CEHCOpbI, BO3MOKHOCTH U IEPCIEKTHUBBI.
/IKAX 1990. Tom 45. 7. C 1259-1278.

Brnacos 10.I". TBepnorenbHbie ceHcopsl B xumuueckoM ananmze.// JKAX. 1990, tom 45, 7
c.1279-1289

7.2 lonoTHUTEIBHASI IUTEpPATypa

TokoHecymue JIEHTBI BTOPOTO IOKOJIGHHS Ha OCHOBE BBICOKOTEMIIEPATypPHBIX
ceepxmpoBogaukoB/ Ilox pen. A. Tosua; Ilep. ¢ anrm.; pen. mep. A.P.Kayms. 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.
C.A. Uctomun, E.B. Antunos "Karogusle MaTepuansl 1is cpenHeremneparypHeix TOTO

Ha OCHOBE TIEPOBCKUTOMOMOOHBIX OKCHIOB IEPEXOAHBIX MeTawoB", Vcmexu 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. TlomnaBko, IlepeBepzeBa IO.I1.,, PaeBckuit W.IL ®u3nka aKTUBHBIX
IuaIeKTpuKkoB. PocToB-Ha-Jlony. M3a-Bo FOxxHOTO DenepansHoro yuuBepcurera, 2009.
Konmn V. [Ibe30351eKTpHUecTBO U €ro npaktTudeckoe npumeHenue. Ilep. ¢ anran. M., 1U3-Bo
HH. JuT., 1949.

13




8.IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOMI ceTH
“HuTepHer” (majee - cerb ’HHTepHeT”), HEOOXOAMMBIX /IS OCBOEHMS
AUCHHUIJIMHBI
3BbC IPRbooks
Cucrema 'APAHT: 351eKTpOHHBIN NEPUONYECKUN CIIPABOYHUK [ DIIEKTPOHHBIN pecypc].
KoncynbranT [1nt0c: cripaBoYHO - MOMCKOBAsi cuctema [ DIeKTpOHHbIN pecypc]. —
OOO Hayynas snextponHas Oubnuorexa. HTerpupoBaHHBINA HayYHBIH WH(OPMAIIMOHHBIHI
MopTal B pOCCHIICKOI 30He ceTH MHTepHeT, BKIItoYaronuii 0a3bl JaHHBIX HAYYHbBIX U3JAaHUN
U CepBHCHI i1 HMH(OPMAIIMOHHOTO OOECleUYeHUs] HAayKH W BBICIIETO 0Opa3oBaHUS.
http://elibrary.ru/
5. Undopmanumonnas cucrema «EQumHOE OKHO J0OCTyna K OOpa3oBaTelIbHBIM pecypcamy»
(http://window.edu.ru/).

PonbRE

CocTaB nporpaMMHOro odecrneveHust

Enunas anexTponHas obpaszoBarebHas cucrema U-complex
AHTHIUIaruaT

OneparnrionHast cuctrema Windows

Komnsrotepnas nporpamma s xumukoB AcidBasel ab

5. KommbrorepHas nporpamma st xumukoB ChemlLab

PODNDE R

9. MetoanyecKue yKa3aHUus JJs1 00YYAIOUIUXCS 110 OCBOCHHIO THCIMIIIMHBI

Teopernueckue 3HaHUS, NOJIYYEHHblE M3 Kypca JIEKUUH, 3aKpervisioTcs Ha
1a00paTOPHBIX 3aHATHAX. JlabopaTopHbIe 3aHATHSI IPOBOAATCS B CIELUAIBHO 000PYOBaHHBIX
naboparopusax (2-16 «Jlaboparopusi anamutmueckoi xumuu Nely, 2-25 «JlabopaTtopus
aHaUTHYeCKOW xumuH  Noe2» ¢ TNpUMEHEHHEM HEOOXOJUMBIX CpEACTB  0OydeHUs
(;1abopaTopHOro 060pyA0BaHus, 00pa310B, HOPMATUBHBIX U TEXHUUECKUX JOKYMEHTOB U T.II.).

IIpu BeIONHEHUH J1IAOOPATOPHBIX PAOOT MPOBOAATCA: MOATOTOBKA OOOPYAOBaHHS MU
npubopoB K paboTe, U3ydeHHE METOAUKH PadOoThl, BOCIIPOU3BEICHUE M3Yy4aeMOro SIBJIEHUS,
U3MEpEeHUE BEIUYMH, OINpEACIICHHE COOTBETCTBYIONIMX XapaKTEPUCTUK W TIOKa3aTeleH,
o0paboTka JaHHBIX M HMX aHaiu3, 0000lIeHue pe3ynbTaroB. B Xxome mpoBeneHus padbor
WCIIONIB3YIOTCA TUIaH pabOThl W TaONWIBI A 3amuced HaOmroneHui. [lpu BeIMOIHEHUH
1a0opaTOpHOil paboTHI CTYAEHT BesleT paboune 3alucH pe3yIbTaToB U3MEPEHHUH (MCTIBITaHuI),
oopmisieT pacyeTbl, aHANIM3UPYET TMOJy4YEeHHbIe JaHHbIE IIyT€M YCTaHOBJIEHUS UX
COOTBETCTBUSI HOpPMaM W/WJIM CpPaBHEHHsI C W3BECTHBIMH B JIUTEpaType MAHHBIMU W/WIN
JMAHHBIMH JIpyTUX cTyneHToB. OKoOHYaTenbHBIE pe3ynbTaThl odopmisiorcs B - (opme
3aKioueHud. B yueOHO- MeroaMueckoM mocoOuuM 1o J1a00paTOpHOMY HPAKTHUKYMY
yKa3bIBaeTCs MEepeYeHb CPeACTB 00yueHus:, (hopMyIUpyeTcs 1elb MPOBEICHUS U COJlepKaHHe
Kaxaoil nabopatopHoit paboTel. Ilo pe3ynbraram, MOJyYeHHBIM TpPH  BBITOJHEHUU
nabopaTopHbIX pabor, odopmistor smabopaTopHbIi  oT4eT. OTYET OIEHWMBAETCS IO
COJICPKAHUIO TEOPETUYECKOW WHGOPMAIUH, TPABUILHOCTH OO0paOOTKH TOJYYSHHBIX
AKCTIEPUMEHTATBHBIX JJaHHBIX W BEPHOCTH UX UHTEPIPETAIINH.

MeTtoanyeckue yKazaHusi 10 0(pOpMIICHHIO 0TYETA MO0 NPAKTHYECKHM padoTam.

Odopmienne oTdera BHIMOIHIETCS B TeyaTHON ¢popMme. B oTuete 1omKHBI OBITH
NIPUBEJICHBI: 11eJTh PabOThI; KPATKOE U3JI0KEHNE TEOPETHUECKUX OCHOB, METOTUKA
npoBesieHus paboThl; 00paboTKa 1 00CYKACHUE MOIYYEHHBIX PE3yJIbTaTOB, BHIBOIBI.

HaGop Tekcra goimkeH ObITh ClieNaH B TEKCTOBOM pefakTope Microsoft Word s
Windows nto00ii Bepcuu.
[Tpu Habope TekcTa ciaeayeT BhIACPKUBATH CIEAYIONTHE 00s3aTeIbHBIC TPEOOBAHUS:
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http://window.edu.ru/
http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

1. Otcrymnsl cneBa — 30 mm u cipasa - 10 MM, cBepxy, cHu3Y — 20 MM.

2. Ulpudt ocHoBHOTrO TeKCcTa - Times New Roman; pazmep 14 myHKTOB

(xerup), 1,5 uaTepBa.

3. AO3amHblil OTCTYN paBeH 5 MeYaTHBIM 3HAKaM.

4. Hywmepainus cTpaHul] — BHU3Y.

5. 3aronoBkH, MOA3aroJIOBKH, PUCYHKH, TaOMUIBI, (OPMYJBl OTIENAIOTCS OT OCHOBHOTO
TEKCTa MEKCTPOYHBIM PACCTOSTHUEM.

10. [lepeyenb MHGOPMANMOHHBIX TEXHOJIOTHi, MCHOJIb3yeMbIX NPH OCYIIECTBJICHHHU
00pa30BaTeJILHOr0 MpoLecca MO0 JUCHUIVIMHe (MOXYJ0), BKJIKYAS IepevyeHb
NMPOrpaMMHOr0 obOecriedyeHUs1 M MHPOPMANMOHHBIX CIHPABOYHBIX cHCTeM (NPH
He00X0IUMOCTH).

Enunas snekTpoHHas oopasoBarenbHas cucrema U-complex
AHTHIUIaruaT

Buneo-nexkuun

DJEeKTPOHHBIE yUeOHUKN

DJIEKTPOHHBIE MPE3EHTALUN

KoMnbsrorepHoe TecTupoBaHue

11. MarepuanbHo-TeXHU4YecKas 0a3a, Heo0XoqUMasi VISl OCYLeCTBJICHHA
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUILVINHE (MOAYJII0).

JIeKIIMOHHBIE 3aHATUS TPOBOAATCA B ayAuTOpun 3-20 JIEKIIMOHHOTO Kopiyca (KOpIyc
KamIiryca) YeueHCcKoro rocyapcTBeHHOro ynusepcurera uM. A.A.KanpipoBa, ocHaleHHON
TaKXe U NPe3eHTAllMOHHON TeXHUKO.

[IpakTuyeckne pabOTHI MPOBOAATCS B yueOHBIX JabopaTtopusx kadenpsl xumuu (3-18, 3-
30), KOTOpbIe OCHAIIIEHBI BBITSHKHBIMU IIKa(aMu ¥ OCHOBHBIM J1A00paTOPHBIM 000PYIOBAHHEM:

071 836eUiUBaHUsL — BECHI TEXHOXUMHYECKUE U aHATUTHYECKHE;

ons gunbmposeanuss — BOPOHKHU CTEKIIsiHHBIE, (apdopoBbie, kon0Obl byH3eHa, Hacochl
KamoBckoro, BakyyMHbIE HaCOCHI,

071 BbICYWUBAHUSL U NPOKATUBAHUS 8ewecms — HKCUKATOPHI, damku [lerpu, dhapdopossie
YaIlIK, TUTTIN, COUPTOBKH, CYHIIHIIbHBIE IIKa(bl, MyeabHbIEC TeUH;

O NpU2OMOBNeHUs pacmeopog — CTaKaHbl, MEpHbIE KOJOBbl, MEpHbIE LMUIMHIPHI,
MUIETKH, HA0OpbI APEOMETPOB;

0/15 NPOGeOeHUsl PA3IUYHbIX ONbIMOE NO NOJVUEHUIO 8EUJeCE U BbIABIEHUIO UX XUMUYECKUX
c60ticme — CTEKJIIHHbIE IPOOUPKHU, CTaKaHbl, KOJIOBI U peTOPTHI; KoJ0bI Bropia;

BOPOHKH KarelbHbIe, CKISTHKH [{pekcens, TUIEHKO U IpyTryue MpOMBIBHBIE CKIISTHKH;

¢dapdopoBble wyalIkW, CTakaHbl, THUIJM, CTYNKM C @eCTHKaMu; ammapaTsl Kumrma,
ra30MeTPbI, 030HATOPHI, KATIOPUMETPHI, TEPMOMETPHI, KOJIOOHATPEBATEIH;

BOJISTHBIC, MACJISTHBIE U TIeCYaHble OaHM,

XONOAUIbHUKY JInOWXa, BO3IyIIHBIE XOJIOMWIBHUKH, KPHUCTAIUTH3ATOPBI, MPHOOPHI IS
HAOJIOZICHUST  DIEKTPONPOBOAHOCTH, JUIS  DJEKTPOJIN3a;  TalbBAaHWYECKHE  DIIEMEHTHI,
BOJIETMETPHI, TEPMONIAPHI, JJA0OpPaTOPHBIE aBTOTPaHC(HOPMATOPHI;

nepeMeIInBalollee yCTpOHCTBO, IeHTpU(yra, KoiaOoHarpeBaTeny;

CTOJIBI JTAOOPaTOPHBIE U MIPUCTEHHBIE C TIOJIBEIEHHBIMU - BOJIOM U TIepeMeHHbIM TokoM 220 B;
XMMHYECKHE MIKa(bl 17151 XpaHEHHsI: peaKTUBOB; TIOCY/Ibl; TPUOOPOB; XaIaToB, BEpXHEi
OJISKTBI, BBITSDKHBIE ITIKa(bl, HA00Op apeoMeTpoB, KamopumeTp, pH-meTp, criekrpodoromerp,
(doToKoIOpUMET, TA0OPATOPHBIA MUKPOCKOII.
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10.

11.

Conepxanue

CcTp.
Ienu u 3a1a4n OCBOCHUS JUCLUIUINHBI 4
IlepedeHp mIaHUPYEMbIX PE3YIbTATOB OOYUEHUS 110 TUCLMITIIMHE

(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaMU OCBOEHUS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecto aucuumiusel (Moayist) B ctpykrype OITOIT )
CopepxaHue JUCHUILIMHBI (MOyJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM

(pa3zenam) ¢ yka3aHHEM OTBEIEHHOI'O Ha HUX KOJIMYeCTBa

aKaJIeMUYECKHUX YacOB U BUJIOB YUE€OHbBIX 3aHATHIM 5
[lepeyeHp yueOHO-METOIMUECKOr0 00ECIeUeHUs Ul CaMOCTOSATEIbHON

paboThl 00YYAOIITUXCS IO JUCIUTIINHE (MOTYJIIO) 10
@OoH/1 OLIEHOYHBIX CPEJICTB LIS TPOBEACHUS IIPOMEKYTOUYHON aTTeCTalluu
00yJaromuxcs Mo JUCIUTUTHHE (MOJIYIIIO) 10
[lepeyeHb OCHOBHOM ¥ JOMOJHUTEIBHON Y4eOHOH TUTEpaTyphI,

HEOO0XOAUMOM 111 OCBOCHUS AUCIUIUINHBI (MO/TYJIS) 13
Ilepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKALIMOHHOM CeTH

"NuTepHer", HEOOXOAUMBIX JI1 OCBOCHUS JUCIUILTUHBI (MOJTYIs) 14

MeTtoauueckue yka3aHus Jisl 00y4Yaroniuxcs M0 OCBOCHUIO TUCIUTUIMHBI

(Momyms) 14
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCIIOIB3YEMBIX MPU

OCYIIECTBJICHUU 00pa30BaTEILHOIO MPoIlecca MO JUCIUIUIMHE (MOYIIIO0),

BKJIFOYAsI IEPEUCHB MPOTPAMMHOT0 0OecIiedeHHsI 1 MH()OPMAITMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH) 15
Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM /IS

OCYIIECTBIEHUS 00pa30BaTEIBLHOTO Mpollecca MO JUCIUILTHHE (MOIYIIIO) 15



1. llean u 3a7a491 0CBOEHUS AUCIHUTLIMHBI

Llesib 0cBOEHHUSI AUCHMILTUHBI: TTOyYSHHE CTYICHTaMU 6a30BOTO 00pa30BaHMsI 10 BCEM
acmeKTaM  COBPEMEHHOM  aHaJUTHYeCKONM  XWMMHUH, pa3pabaTbiBalolleli Ha  OCHOBE
(GyHIaMEHTAIBHBIX 3aKOHOB (DM3WKU ¥ XUMHUU TPUHIUIHAIGHBIE METOABl M TMPUEMBI
YCTaHOBJICHHSI KAYECTBEHHOTO ¥ KOJIMUECTBEHHOTO COCTAaBA PA3IMYHBIX 00BEKTOB M 00ECTICUCHHUS
KOHTPOJI TEXHOJIOTMYECKUX MPOLECCOB

3agaud TUCHUILUIMHBI: Pa3BUTHE TECOPUHU BCEX XUMHUYECKUX H (PUIUKO-XHUMHUUYECKUX
METOJIOB aHaju3a M OIlepaluil, ¢ KOTOPbIMH CTaJKMBAaETCS XUMHUK- AHAJIUTUK B Ipoliecce
pa3pabOTKH, COBEPIIEHCTBOBAHUS U IIOBCEIHEBHOT'O BBIIOJIHEHUSI PAa3JIMUYHbIX METOAMK aHAIN3a;
Hay4HOe 000CHOBaHME OOIIUX BOIIPOCOB TEOPUHU ONPEACTICHUS, HACHTU(UKALIUY, Pa3/ICICHUS U
KOHLEHTPUPOBAHNUS BELIECTB.

2. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOEHHMS 00Pa30BaTeIbLHOI MPOrPaMMBbl.
[Iponecc u3ydenus: ATMCUMILIUHBL «MOJEKyIsipHask CHEKTPOCKONUS KOOPIMHALMOHHBIX
COCIMHEHUIN» HANpaBIlieH Ha POPMHUPOBAHUE JIEMEHTOB CIICIYIOIIMX KOMIICTCHIIHN B
cootBercTBUU ¢ ®I'OC 1o 1aHHOMY HANPABICHUIO TTOJATOTOBKHU:

I'pynna koMnereHuui

Karteropusi komnereHumii

Koa m HamMeHoOBaHue

KOMIEeTeHI[HH
IK CneunaibHble 3HAHUS U [TK(0)-1:Cniocoben
YMEHHUSI, HEOOXOIUMBIC JIUIsl | UCIIOJIb30BATh
3¢ PEKTUBHOTO peIICHUS (dbyHIaMeHTaNbHbIE

3a71a4 B IPOU3BOJICTBEHHOM

3HaHUSA CTPYKTYpPHI U

EeITEIbHOCTH CBOMCTB HEOPTraHUYECKHUX
BEII[ECTB U MaTE€pPUAJIOB B
pElIeHUH 3a1a4
XUMHYECKOH

HAITPaBJICHHOCTH

B PE3YIbTATC OCBOCHUA NUCHTHUIIINHBI 06yqa}0m1/1171051 JOJIKCH:

Koa v HanmenoBanue

Kon Pe3yabTaTnl 00yyeHus
HHIUKATOPA
KOMIIeTeHIIUH 10 AUCHMIIHHE
KOMIIeTeHII UM
3HaTh: 0COOEHHOCTH CTPYKTYpPBI U CBOWCTB
K (0)-1.1 HEOPraHMYECKUX BEIIECTB U MaTepUAJIOB,
" COCTaBJISIIOLINX OCHOBY HAYKOEMKHX oOacTeit
3HaeT 0COOEHHOCTH o
. HapOJIHOTO XO3sHCTBA
CTPYKTYPBI U CBOWCTB . .
YMeTh: IPUMEHSTh 3HAHUS CTPYKTYPHI U CBOMCTB
HEOPraHNYeCKuX
ITK(0)-1 HEOPTaHMYECKHX BEIIECTB B HAYKOEMKHX 00IACTSIX

BELLECTB U MaTepPHAJIOB,
COCTABJISIOLINX OCHOBY
HayKOEMKHUX 00JacTeit
HapOJIHOTO X03s1HcTBa

HApOJHOTO XO3sIMCTBA
Biangers: 0COOEHHOCTSIMU CTPYKTYPBI M CBOMCTB
HGOpl"aHI/IquKI/IX BCILICCTB U MaTepI/IaJ'IOB




3.MecTo gucuunjaunbl B crpykrype OITIOII.

Jucuunnuaa «MonekyisspHass CHEKTPOCKONUS KOOPAWUHALMOHHBIX  COEIUHEHUI)
b1.0..07 otHOCHTCS K nucnumuinHaM 6a3oBoit yactu 0sokabl «uctummuasr (Moxynn)y» OITOIT
BO- no nampasnenuto noarorosku 04.04.01.

JlaHHBIA Kypc 3akiafblBacT 3HAHMUS Ui HAay4YHO-UCCIEIOBATEIbCKOW MPAKTUKH U
BBITIOJIHEHUSI MAarucCTEpPCKUX auccepTanuil. JlucuurnianmHa HEMOCpeICTBEHHO CBs3aHa C C
HEOPraHWYECKOW XUMHUEH, C XUMUEH KOOPJMHAIMOHHON COCAMHEHUI.

1. Copep:xxkanue AUCUMILIMHBI (MOAYJIsSl), CTPYKTYPHPOBAaHHOE MO TeMaM
(pa3gesnaM) ¢ ykazaHueM OTBEJACHHOI'0 HA HUX KOJHMYeCTBA aKaJeMHYeCKHX
WM ACTPOHOMHUYECKHX YACOB U BH/I0B Y4eOHbIX 3aHATHIA.

4.1 CTpyKTypa JTHCHUIINHBI.
OOmiast TpyZA0EMKOCTh JUCHUILUIMHBI IO OYHON (popMe 00ydeHHs COCTaBISIET 6 3aUeTHBIX
equaull (180 akageMUYecKux vaca).

TpynoemMKoCTh, 4acoB

Bun pabotsl CemecTpsl Beero
3 - 2
OO0111ast TPYA0EMKOCTb 180/5 - 180/5
AynutopHas pabora: 34 - 34
Jexyuu (J1) 17 - 17
Ilpakmuueckue 3auamus (I13) 17 - 17
Jlabopamopusie pabomut (JIP) - - -
CamocrosrenbHas pabora 92 - 92
CaMocTosTeTIbHOE N3yYCHUE Pa3/IeiioB 92 - 92
Bua utoroBoro KOHTpOIIS — 3K3aMeH 36 - 36

4.2 ConepikaHue JEKIHOHHOTO Kypca

Ne | HaumeHnoBaHue Coaeprxkanue JICKIMOHHBIX 3aHATHI (TeMbI)
n/n | pa3aena IMCUMILINHBI
CBsI3b BEpOATHOCTH MOTJIOLICHUs KBaHTa ¢ MoJsipHbIM | [], PK
koa¢ppumenToM. 2. CpaBHEHUE CIIEKTPOB IS
pa3HBIX TUIOB MOTJIOIIAIOIINX BEIIECTB: aKBa- U
aIU0KOMILIIEKCOB, OPraHUYECKHUX BEIIECTB C
DJIEKTPOHHO-
XpOMOGOPHBIMH IPYIIAMHU; UX KOMILJIEKCOB C
KosiebaTenbHO-
MeTaJlJIlaMH, KOMITJIEKCOB TIepeHoca 3apsaaa U Jp.
1. | BpamarenbHble
Bo3MOXHOCTH OIpeeneHns BEMECTB Ha OCHOBE
CIIEKTPBI TIOTJIOIICHHUS
CHEKTPOB Ka)KJOTO TUIIA.
MOJIEKYI.

[TponcxoxaeHne CueKTPOB MOTJIOLIEHHS aKBa - U
alMIoOKOMILIEKCOB d- u f-

AJIEMEHTOB.

Teopust KpUCTAIIIMYECKOTO MOJISL. 1, YO,




Bripoxxaenue d-opOutaneil 1 CHATHE BEIPOXKIACHUS B
0JI€ JIMTaH/I0B.

Bennunna sneprun kpucramindeckoro noss (OKII).
Brustaue paznmuunbix paktopoB Ha BenuunHy DKII.
BepositHocTs d-d 1 f-f mepexonoB, mpuuuHbI
HapyeHwus 3anpera Jlanopra.

N3mepenne
CBCTOIIOTJIOIIICHUA

N3MepeHne CBETOIOMIOMEHUS

KonnuecTBeHHbIE XapaKTEPUCTUKHU
CBCTOIIOTJIOICHU .

CBs13b pa3IMYHBIX XapaKTEPUCTUK MEXKIY cO00il, X
3aBUCUMOCTh OT KOHIICHTPAILIUU PACTBOPA.

A, YO0

[TpuHIHMITBEI paOOTHI H OCHOBHBIC Y3JIbI TPHOOPA,
HU3MEPSIOIIETO CBETOMOTIIONICHHE.

Heo0xo1uMocTh pacTBOpa CpaBHEHUS U €T0
BO3MOXKHEIH COCTaB.

VcTOYHUKH CBETa, UX CIIEKTpajibHas XapaKTePUCTHKA,
MOIIIHOCTb, CTA0OMIBLHOCT.

I, Y0

BocnpowusBoaumocts
C®-ananuza u myTu ee
ITIOBBIIIICHUA

Brustaue paznmuunbix GpakTopoB Ha KOIDPHUITUEHT
BapHaIuy Ut CIEKTPOPOTOMETPUIECKOTO
OIIPEICIICHUS B IIEJIOM.

Buapl ommbok (MHCTpYMeHTambHast, (POHOBAS,
KIOBETHAs1, pEaKIIMOHHAs), pEalIbHBIN BKJIA]] KOXKIOU B
OOIIYIO TIOTPEIIHOCTh M MUHUMH3AIHS 001Ie
MOTPEIIHOCTH.

A, YO,
PK

CBs13b HHCTPYMEHTAJILHOM OMIMOKU C ONITUYECKOU
IJIOTHOCTBIO pacTBOpa M "KadyecTBOM Impuodopa"
(xpusas lImunra).

Br16op onTumansHON BETMYMHBI ONTHYECKON
IJIOTHOCTH.

[TyTu noBbimeHus "kauecTBa npudopa'.

A, YO,
JIP

doTomMeTpuyeckue
peakiuu. OCHOBHBIE
TpeOoBaHUs K
(dboToMeTpHuuecKoi
pEaKIMH.

Baxneimue peakiuu, npumensiemsie B CO-ananuse.
Hcrnonbs3oBaHne KOMIUIEKCOB C HEOPTAHUYECKUMU
JUTraHAaMH.

A, Y0

pr,Z[HOCTI/I, CBA3aHHBIC CO CTYIICHYATBIM XapaKTECpOM
KOMHJ’IGKCOO6paSOBaHI/I$I B POAAHUAHBIX U
AHAJIOTHUYHBIX UM CUCTCMaAX. HpeI/IMYH_ICCTBa TaKHuX
CHCTCM.

A, Y0

0O0630p OpraHUYECcKUX
(boTomMeTpHUECKUX
peareHToB

Kputepun cpaBHEHMsI peareHTOB.

Knaccugukanus opraHMuecKux peareHToB M0 THILY
CBSI3M C LIEHTPAIBLHBIM HOHOM.

PeareHTbl, KOOpIMHUPYIOLIUECS Yepe3 JIBa aToMa
KHCII0po/a (caabomoraonaoue peareHThl,
THJIPOKCUIICO/IEPIKAIINE KPACUTEIN), X JOCTOUHCTBA
Y HEJIOCTATKH.

A, YO,

PeareHTbl, KOOPIMHUPYIOLIUECS YEPE3 KUCIOPO U
a30T OJIHOBPEMEHHO (OKCHA30COEJMHEHNS,
AMUHOOKCHCOEIMHEHNUS, HUITPO30COEANHEHUS U
OKCHUMBI).

PeareHTbl, KOOPIMHUPYIOLIUECS YEPE3 JIBA aTOMaA
Cepbl WM Yepe3 aTOMBbI Cepbl M a30Ta OJTHOBPEMEHHO.

FeTepOHOJII/IKOMHJ'ICKCBI

FCTCPOHOHI/IKOMHHCKCH B aHAJIN3C

YO, PK,




B AHAJIN3E Cocras u crpoenue ['TIK.

KHUCIIOTAMHU M KOMIUIEKCAHTAMHU.
Boccranosnenune I'TIK.

Peaxiun o6pazoBanms I'TIK, paspymenue nx

PK, JIP

OYHASA ®OPMA OBYYEHMUA

4.3. Paznenbl JUCUMILIMHBI M BUABI 3aHATHH, n3y4yaemble B 111 cemecTpe

KosmyecTBo yacoB
Ne AynutopHast
5:; HanmenoBanue paznenos Beero paGora CP
JI I1P
1 2 3 4 5 12
Paznen 1. DnexkTpoHHO-KOIEOaTEIbHO-BpAIIaTeIbHbIC 28 4 4 10
CHEKTPHI NOTJIONICHHS] MOJICKYJI.
3MepeHne CBETOIMOIIOECHUS 28 4 4 20
3 BocnpousBomumocts CD-aHanms3a u myTu ee 26 3 3 20
MOBBIIICHHS
4 DoTtomerprdeckue peakuuu. OCHOBHBIE TPEOOBAHUS K 24 2 2 10
(boTOMETPUYECKON pEaKIuu.
5 00630p opranrueckux GOTOMETPUUECKUX PEarecHTOB 24 2 2 10
6 [ 'eTepOonOJIMKOMIIEKCHI B aHAIU3€E 14 2 2 10
Hroro 144+36| 17 | 17 92
4.4 CamocTosiTe/ibHAsi paboTa CTYJ1€HTOB
Bun camocTosaTensHOM
. Onenouyno Kon
HaumenoBaHue TeMbl BHEaYUTOPHOM Kon-Bo
JTUCIUTITUHBI WK pa3jiena paboThI O0YYAIOIIINXCS, © qacop | OMUCTEH”
1. v KCP CpeACTBO 102078
Pazgen 1. DnexTpoHHO- [TpopaboTka yueOHOM VO, PK
KoJsie0aTenbHO-BpalllaTeNIbHbIE JIUTEPATYPBI, TEKIUN 12 [1K(0)-1
CIIEKTPBI TIOTJIOMIEHHSI MOJIEKYJI.
W3mepenue ceeronoriomienuss | [Ipopabotka yuebnoit | I, PK [1K(0)-1
JUTEPaTyphl, TEKIHUI. 10
[TonroToBka JOKJIaAA.
Bocnpouszoaumocts CD- [IpopaboTka yueOHOMH I, PK [TIK(0)-1
aHaJM3a U MyTU €€ MOBBIIICHUS | JINTepaTypbl, JEKIUH. 20
IloaroroBka gokiana.
DOTOMETPUYECKUE PEAKLINH. ITogroroska nokiazna. PK, I [1K(0)-1
OcHoBHBIE TpeOOBaHUS K 20
(hoTOMEeTpHUECKON peaKlnu.
O0630p opraHMYECKUX [IpopaboTka yuebHOMH T, PK 10 [TK(0)-1
(hOTOMETPHUYECKIX PEareHTOB JUTEPATYPHI, JTCKIHN
I'eTepononuKOMIIIIEKCHI B ITpopaboTka yueOHO YO, PK 10 [1K(0)-1
aHaJm3e JUTEPATYPHI, JCKIHH.

Bcero B 3-M cemeTpe-92 gaca




4.5 JlaGopaTopHble padoThI He MPEAYCMOTPEHbI Y4eOHbIM IJIAHOM
4.6 IlpakTHyeckne 3aHATHS

Ne
Ne i/m | pazmena

Conep:xanue NpaKTHYECKUX 3aHATHI (TeMbI)

Ko.-
BO
4acoB

Bo3mosxHOCTH OIIPEACICHUA BEUICCTB HAa OCHOBEC CIICKTPOB KaXXJ10I'0
THIIA.

Buapl ommbok (MHCTpYyMEHTaNIbHASI, (OHOBAsI, KIOBETHAS,
pEeaKIMoHHAs ), pealbHBINA BKIIA KaXKI0W B OOIIYIO TOTPEUTHOCTh U
MUHUMHU3aLUs 00LIeH.

H3MepeHne CBETOIOMIOIECHUS.
CBs13b BEpOSITHOCTH TOTJIOIICHUS KBAHTA C MOJIIPHBIM KO3 (DULIIEHTOM.
KonmnuecTBeHHBIC XapPaKTCPUCTUKHU CBCTOIIOTJIOICHU .

Bnusinue pa3nnyHbix GpakTopoB Ha KO3 (ULIMEHT Bapualuu AJis
CIEKTPO(POTOMETPUIECKOTO ONPECIICHHSI B LIEJIIOM.

CBsi3b HUHCTPYMECHTAILHOU OIIMOKH C ONTHYCCKON TUIOTHOCTHIO
pacTBopa 1 "kauectBoM npubopa" (kpusas [lImuara).

[IpuHUMIBI pabOTHI U OCHOBHBIE Y3JIbI IPHOOPA, U3MEPSIOLIETO
CBETOIOIJIOLLICHHUE.

Kputepuu cpaBHeHMsI peareHTOB.

CpaBHeHuE CIIEKTPOB JUIsl pPa3HbIX TUIIOB ITOTJIOMIAOIINX BEILIECTB: aKBa-
M aIMJIOKOMIUIEKCOB, OPTraHMYECKHMX BEHIECTB C XPOMOGOPHBIMHU
rpynnamMy; MX KOMIUIEKCOB C MeETaUlaMH, KOMIUIEKCOB II€peHoca
3apsna.Peakiun oOpazoBanus I'TIK, paspymieHue ux Kuciotamu U
KOMIUIEKCAaHTAMH.

Bcero 3a 3-em cemectpe -17

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1. CTpyKTypa IMCUUILIHHBI.
OO0mast Tpy10€MKOCTh AUCHMILIMHBI IO OYHOM (hopMe 00yueHHsI cOCTaBIIAeT 43aueTHBIX
equautl ( 180 akageMudeckux vaca).

TpynoeMKOCTh, 4acoB

Buy pabots CemecTtpsbl Bcero
3 - 4
OO011ast TPy I0EMKOCTh 180/5 - 180/5
AynutopHas pabora: 42 - 42
Jexyuu (J1) 12 - 12
Ilpakmuueckue 3anamus (113) 24 - 24
Jlabopamopuwvie pabomut (JIP) - - -
CamocrosiTenbHas paboTa 144 - 144
CaMocTosATENbHOE N3YUYEHUE PA3/IETIOB 144 - 144
By uToroBOT0 KOHTPOIIS — SK3aMEH 36 - 36




4.3. Pazaenbl JMCHUIIMHBI 1 BUABI 3aHATHI, n3ydyaemble B VI ceMmecTpe

KonnuecTBo yacoB
Ne AynuropHast
I[[):; HanmenoBanue pasnenos Beero paGora CP
JI I1P
1 2 3 4 5) 4
1 Paznen 1. DneKTpoHHO-KOJIe0aTeIbHO-BpallaTeIbHbIC 28 2 4 20
CIIEKTPBI MOTJIOIIEHHUS] MOJICKYJL.
2 3MepeHre CBETOMOTIONIECHHUS 28 2 4 20
3 Bocnpounspogumocts CD-aHanm3a u myTH €€ 26 2 4 o5
MOBBIIICHIS
4 Dotomerpuueckue peaknuu. OCHOBHBIC TPEOOBAHUS K 24 2 4 o5
(hOTOMETPHUUYECKON PEaKIIUHU.
5 00630p opranrueckux GOTOMETPUUECKUX PEareéHTOB 24 2 6 25
6 ["eTepOonOIMKOMILICKCHI B aHAJIN3E 14 4 6 25
roro 180+36| 12 | 24 | 144
4.4 CamocTosiTe/ibHasi padoTa CTY/I€HTOB
Bun camocrositenbHOM
o OueHoyHo Kon
HanmenoBaHwe TeMbI BHEAYUTOPHOM Kon-Bo
JTUCHUIUTMHBI WK pa3feria paboTsl 00y4aroIuxcs, © qacop | " OMICTEH”
CpeacTBO 102078
B T. 4. KCP
Pa3nen 1. DnexTponHO- ITpopaboTka yueOHO YO, PK
KoJe0aTenbHO-BpalllaTeIbHbIE JIUTEpaTyphl, JEKIIHUHA 4 [1IK(0)-1
CHEKTPbI MOTJIOMICHUS MOJIEKYI.
H3MepeHne CBETOMOIOMECHUS [TpopaboTka yueOHOM I, PK [TK(0)-1
JIUTEPATYPBI, TEKIUI. 20
IToaroroBka nokiana.
Bocnpounssogumocts CD- IIpopabotka yueOnoit | I, PK [1K(0)-1
aHaJIM3a U IyTH €€ TIOBBIIICHUS | JINTEPATYPbI, JEKLIUH. 20
[ToarotoBka qoKnaja.
DOTOMETPUYECKHUE PEAKIINH. [ToaroroBka nokianaa. PK, JI [TK(0)-1
OcHoBHbIE TpEOOBaHMS K 25
(hOoTOMETPUUECKON PEaKIIUH.
O0630p opraHMYECKUX [IpopaboTka yuebHOMI T, PK o5 [TK(0)-1
(hOTOMETPHUYECKIX PEareHTOB JIUTEPATYPHI, JTCKITUH
I'eTepononuKOMIIIIEKCHI B ITpopaboTka yueOHO YO, PK o5 [1K(0)-1
aHaJM3e JUTEPATYPHI, JTCKITUH.

Bcero B 4-om cemectpe -144

4.5 JIaGopaTtopHbie padOTHI He MPeIYCMOTPEeHbI Y4eOHbIM IVIAHOM




4.6 IlpakTHyeckue 3aHITHUSA

Ne Conep:kaHue NPaAKTHYECKUX 3aHATHI (TeMBbI) Koua-
Ne n/m pa3n;.l1a BO
4yacoB

Bo3moxHOCTH orpeieneHus BEIIECTB Ha OCHOBE CIIEKTPOB
Ka)KJI0T0 THUIIA.

1 1 Bunapt ommbox (MHCTpyMeHTanbHas, (POHOBas, KIOBETHAS, 4
peaKMoHHAs ), pealbHbINA BKJIAJ KaXI0 B 0OIYI0 MOIPEUIHOCTh U
MUHUMU3ALHUS O0ICH.
W3mepenune cBETONOTIOICHHUS.

2 2 CBsi3p  BEpOSITHOCTH  NOIJIOUIEHMS] KBAaHTA C  MOJISIPHBIM 2
kod(urmeHTom.
KosnnuecTBeHHbIE XapaKTEPUCTUKU CBETOIIOTIIONIEHHUSI.
Bnusinue paznuyabix GpakTopoB Ha KOG (ULIMEHT Bapualuu Ass 2

3 5 CIEKTPO(POTOMETPHUIECKOTO ONPECIICHHSI B LIEJIIOM.
CBsi3b UHCTPYMEHTAIBHOM OMUOKU C ONTUYECKON TIIOTHOCTHIO 9
pactBopa U "kauectBoM mpubopa" (kpusas Llmuara).

4 3 [TpuHIMIIBI pabOTHI U OCHOBHBIE Y31IbI IPHOOPA, U3MEPSIOIIETO 9
CBETOIOIJIOIIEHUE.

5 3 Kputepuu cpaBHeHMsI peareHTOB. 2
CpaBHEeHHE CIEKTPOB Ui Pa3HbIX TUIIOB MOIJIOMIAIONINX BEIIECTB:
aKkBa- W  AIUJOKOMIUIEKCOB, OpPraHMYECKUX  BELIECTB C

6 3 XpoMO(OPHBIMU  TPYIIAMH; HX KOMIUIEKCOB C MeTalaMu, 4
KOMIUIEKCOB IEpeHOca 3apsijia.
Peakuun o6pazoBanus [TIK, paspyumieHue #uX KUCIOTaMU U
KOMIUIEKCAaHTAMH.

4.7 KypcoBas padoTa — He IpelyCMOTpEHa y4eOHBIM IIJIaHOM
5. Tlepeyenb y4eOHO-MeETOAUYECKOTO O0eCHeYeHUsl IS CAMOCTOSITEILHOI PadoThI

00y4YarOIIUXCS M0 JUCHHUILIMHE (MOTYJIIO)
1. TI'pxeropxeBckuii K.B. OcHOBBI MONEKyISIpHOM CIEKTPOCKONUH. CHIEKTPbI ONTHYECKOTO
MOTJIOUICHUS U JTFOMUHECICHIINH, TPUMEHEHNE B U3YUEHUHN MTOJMOKCOMETaNIATHBIX

HAHOKJIACTEPOB [ DIEKTPOHHBIN pecypc]: yuebHoe nmocoodue/ I'pxxeropxeBckuii K.B.,

Octpoyiuiko A.A.— DIEeKTpOH. TEKCTOBBIE JaHHble.— ExatepuHOypr: ¥Ypanbckuii
denepanpubiii yauepcuret, 9bC ACB, 2015.— 212 ¢.— Pexum goctyma:
http://www.iprbookshop.ru/66564.html.— 3BbC «IPRbooks»

2. Heynauwna JI.K. ®u3nuK0-XUMUYECKUE OCHOBBI TPUMEHEHUS KOOPIUHAIIMOHHBIX
coenuHeHUH [DNeKTpoHHEIN pecypc]: yuedHnoe nocooue/ Heynaunna JI.K., Jlakuza H.B.—
DNEKTPOH. TEKCTOBbIE NaHHble.— ExarepunOypr: Ypanbckuit deaepanbHblil YHUBEPCUTET,
OBC ACB, 2014.— 124 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/68499.html.—
9BbC «IPRbooks»

6. ®oHA OUEHOYHBIX CPEeICTB /ISl TNPOBEAEHHUS ATTeCTAIMM OOY4YAKIIUXCH 1O
AMCUUIIMHE (MOAYJIIO)
IIpenycMOTpeEHBI ClieAyoMe BUABI KOHTPOJIA KAYECTBA OCBOEHUSI KOHKPETHOM JUCUUILIAHBL:
- TEKyIIUA KOHTPOJIb YCIIEBAEMOCTH

- MPOMEXKYTOYHAS aTTECTAIUsI 00YJAIONTUXCS TI0 TUCIIUTIIINHE
@DOH[ OLIEHOYHBIX CPEICTB sl MPOBEACHUS MPOMEKYTOYHON aTTeCTAllUU 00YyJarOIIUXCS
M0 TUCIUIUIMHE 0()OPMIICH B MPUJIOKEHUH K pabodeil mporpaMMe JUCIUTITAHEI.
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Tunossie KOHTPOJIBHBIC 3aJaHWs HWJIM HWHBIC MaTCpHAJIbI, HGOGXOIII/IMBIG JJIA OLCHKH 3H3HPII>1,

YMEHH, HaBBIKOB U (WJIH) OTIbITA JIEATEIBHOCTH B MPOIIECCe TEKYIIEro KOHTPOISA

KoHTpoJsibHbIe BONpochl M 3aJaHMA [Jisl NPOBedeHHS TeKYyIero KOHTPOJIs
NMPOMEKYTOYHON AaTTecTalluM 1O MeToAaM OOHapy:KeHHMs, pa3/JlejeHus
KOHIIeHTPUPOBAHUS

H
u

1.Chopmynupylite TpeOOBaHUS, IPEIBIBISIEMbIE K (POTOMETPUUYECKUM peareHTam. [lepeunciure
TUIIMYHBIC MCTOYHHWKH W3JIYYCHUS B CHEKTpopoToMeTpuu. B Kakoil o0nacTv CHeKTpa OHH

U3ITy4aroT?

2.B kaknx CAWMHUIAX BBIPAXKACTCA KOB(b(i)I/II_[I/IeHT IIOrJIOICHH, €CJIIN KOHICHTpals BeIpaXCHa B

MKT/MII?

3.Ilponyckanue pactBopa ¢ KoHueHTparued 10,0 MKr/mi BemiecTBa, U3MEPEHHOE B KIOBETE

mmHo# 1,3 cM, paBHO 22,0%. Paccunraiite K03QUIIUEHT MOTIOMECHUS BEIIECTBA.

4.TlepeuncauTe OCHOBHBIC OCOOCHHOCTH aHaju3a Bemiectsa mo MK-crmekrpam.
5.HazoBuTe OCHOBHBIC UCTOYHUKH U3MydeHus B MK-criekTpockonumn

TecToBbIC 3a1aHNA:

1. Kakoii peareHT HEOOX0 UM T He(heTTOMETPHUECKOTO ONPEAeTeHUS CYIb(HaToB?

1) BaClI2 2) CuClI2 3) NH4SCN 4) AgCI
2. KakoBo nmpenmymiectBo HederomeTpun? Bo3MOKHOCTE OIpeiesieHus:
1) MajbIX KOHIICHTPAIIUK; 2) BBICOKMX KOHIICHTPAIUK;

3) KOJIJIOUJTHBIX CUCTEM; 4) NCTUHHBIX PaCTBOPOB.

3. Kakue peakiuu Hanboliee 4acTo UCMONb3YIOTCS B CIEKTPOPOTOMETPUN?

1) peakunu ocaxxacHus

2) peakiuu KOMIUIEKCOOOpa30BaHMs

3) OKHUCTUTENHHO-BOCCTAHOBUTEIILHBIE PEAKITUN

4) peakiuu THAIPOJIH3a

4. Kakue 3Hauenust abcopounu (A) U3MepsAroTCs ¢ HAUMEHbIIIEH MOTPEIIHOCTHIO?

1)0-0,2; 2)0,2-0,8; 3)0,8-2,0; 4)0,05-0,1.
5.Kaxkast yacTp criekTpa COOTBETCTBYET YIbTpadruoieTOBOM 001acTu?

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

IIpakTuyeckas padora
Bo3MO0KHOCTH ompeeieHUsI BellleCTB HA OCHOBE CIIEKTPOB KAXK/10I0 THIA.
Hean pa6oTbi:

1. O3HaKOMUTBCS C TEOPUEH CTPOEHUS aToMa

2.03HaKOMUTHCS ¢ 3aKOHOMEPHOCTSIMH PACIIOJI0KEHUS CIEKTPAIbHBIX CEPUI U CIIEKTPATIbHBIX
JIMHUI B CIIEKTPE aTOMa BOJIOPO/IA.

3.IloaTBepAMTh CHpaBEAIMBOCTh cepHaIbHON Gopmyibsl baabmepa.

4. O3HaKOMMTBCS C XapaKTEPOM CHEKTPOB U3ITyUYEHHUsI Ia30B, IAPOB, U TBEPIBIX TEI.

TeopeTnyeckoe BBEICHHE

B 1911 roany 3. Pezepdoprom Ob1a npeiokeHa soepuas (nianemapuas) mooens amoma. B
[IEHTPE aTOMa XUMHUYECKOTO JIEMEHTa C TIOPSIIKOBBIM HOMepoM Z B Tabiuiie MeHeneena
pacnionoskeno mManenskoe (quametp 1071°-10"4 M) maccusroe (99,95% Macchl aToMa) Apo,
3apsi KOToporo + Ze (e — aneMeHTapHbIi 3apsia). Bokpyr sapa, mogo0HO miaHeTam, Moy
neiictBueM cuibl KynoHa Bpamarorcest Z oTpuIaTeNIbHO 3apsKEHHBIX JIEKTPOHOB, 00pas3ys
AIIEKTPOHHYIO 000JI0UKY aToMa (pUCYHOK 4.1). ATOM B 11€JI0M HEHUTpasIeH.
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[Tnanerapnas monens atroma Pezepdopaa sBumack KpymHbIM IaroM B Pa3BUTUU 3HAHUH O
CTPOCHUC aTOMa, OJHAKO HC CMOI'JIa OG"bSICHI/ITL JJIUTCIIBHOCTh CYIICCTBOBAHHA aTOMA (GFO
YCTOWYUBOCTB), MOCKOJIbKY ITPOTUBOPEUMIIA 3aKOHAaM Kilaccuueckoi ¢uzuku. [Ipeogonenue

BO3HUKIINX TPYAHOCTEH MOTPEOOBATIO CO3AaHUE HOBOW — K8AHNOB0U — TEOPHH CTPOSHHS aTOMA.

B 1913 roay narckuit puszuk Hunbe bop mpemmoxkuin oTka3aTbest OT MHOTHX IIPEICTAaBICHUMA

KJIACCUYECKON (PU3UKHU U CHOPMYITHPOBAT HOCMYIAMbL, HA OCHOBE KOTOPBIX JI0JDKHA CTPOUTHCS

HOBAasi TEOPHSI CTPOCHHS aTOMA:
1. Ilocmynam cmayuonapHuix cocmosinuii: B aroMe cynecTBYIOT CTallHOHAPHBIC OPOUTHI,
HaXO/ISICh Ha KOTOPBIX JIEKTPOH 00J1a1aeT JUCKPETHBIM 3HaYCHUEM dHeprun En (N - HoMep
OpOUTHI); B CTAIIMOHAPHOM COCTOSHHE aTOM HE IMOTJIONIACT M HE U3JTy4aeT SHEPTHIO.

2. IIpasuno wacmom: Ipu niepexo/ie SIEKTPOHA CO CTAIIMOHAPHON OPOUTHI C HOMEPOM N Ha
CTaIMOHAPHYIO OPOHUTY ¢ HOMEpOM K mpoucxomut (pucyHok 4.2):

— u3nydeHue GOoToHa C FIHEPrUuen hvnk, eciiu N > K (Hanpumep, mepexo ¢ ypoBHs £3 Ha E»);
— morJioteHre GOTOHA C IHEPTHEH Avnk, ecii N < K (Hampumep, niepexo 1 ¢ ypoBHs E1 Ha E).
DHeprus (pOTOHA paBHA PA3HOCTU SHEPTHHU HJICKTPOHA HA OpOUTAX:

Ed) = hVnk = En‘Ek.

HoBas Teopus cTpoeHHs aToMa MO3BOJIMIIA!
1. PaccuuTats paguyc nepBoii opOHUTHI 3JICKTPOHA B aToMe Bojopoaa (Z = 1; n = 1) - nepswii
boposckuil paouyc

rae Me = 9,11-10°! kr - macca AJIEKTPOHA;

e =1,6-10"1° Ki — 3aps »neKkTpoHa;

eo = 8,85-10 % d/m — AJIEKTpUYECKas MOCTOSHHAS;

i =h/2x = 6,63-103* JIx/c - mocrosiHuas I1naHka;

a TaK)Ke paccuuTaTh paguyc N-oif OpOUTHI STEKTPOHA ATl BOJAOPOAONOA00HBIX CUCTEM
(cocrosmux U3 sSApa ¢ 3apsAaoM Z€ U OJTHOTO IJIEKTPOHA)

'n=2,3, ..., 4.2)

T.C. TEM CaMbIM HOATBEPANTH, YTO PaJWuyChbl CTAIMOHAPHBIX Op6I/IT 3JICKTPOHA I'n UMCIOT

JUCKPETHBIE 3HAYEHUSI U IPONIOPLIMOHAIIBHBI KBaIpaTaM LIEJIbIX YUCEI
Ilepeyensb Tem aast pedepaToB

1. N3yueHue KHMHETHKH peakIMM KOMIUIEKCOOOpa3oBaHMA KOOaabTa C pPEaKTUBOM
WnbUHCKOT0; HUKENS ¢ AUMETUITITMOKCHMOM.

2. HccnenoBaHue onTHUMAaJIbHBIX YCIOBHH (AN, Awax, MeR, pHonr) KOMIUIEKCOOOpa30OBaHMS
KoOaJibTa ¢ 0-HUTPO30-B-HaPTOI, TUMETHITIINOKCUMAaTa HUKEIIS.

3. OrmpeneneHne OCHOBHBIX METPOJIOTHYECKUX XapaKTEPUCTUK W YCTAHOBJIEHHE T'PAaHUI]
orpezensieMbIX KOHLIEHTPALUN peaklinii 00pa30BaHus OKpaIlIeHHOT0 KOMIUIEKca KoOanbTa
¢ peakTuBOM MIBUHCKOTO, HUKENSA C TUMETHITIINOKCUMOM.

4. ComoctaBUTh (POTOMETPUYECKUNA U WOJOMETPUUYECKUA METOJbI OMPEICICHUS MEIu B
CIUIaBaX.

5. HUccnenoBate mnoaunHenue 3akoHy byrepa-JlamOepra-bepa WMHTEHCMBHOCTH OKpacku

MMPpOAYKTa pCaKInun aCKOp61/IHOBOI7I KHCJIOTHI C MOHI/I6,[[GHO(I)OC(I)OPHBIM PCAKTHUBOM.
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Jranbl (OPMUPOBAHUS U OLIEHUBAHUA KOMIIETEH U

HaumeHnoBaHn
Kontposnpyemsie pa3ienbl (TeMbl) IUCHUNIMHBI Kon wommerenun me
(WJIn ee 4acTH) OLICHOYHOI'0
cpeacTBa
YO, PK
Pazgen 1. Dnexrponno-konedbarenbHo-Bpamiarenbasie | [1K(0)-1
CHEKTPbI MOTJIONIEHUS MOJIEKYJI.
M3mepenne cBeTOnorIomeHus I1K(0)-1 J1, PK
Bocnpounzsogumocts CdD-ananuza u nmyTu ee [1IK(0)-1 I, PK
MIOBBILICHUS
®doromerpudeckue peakunu. OcHoBuble TpeboBanus k | [1K(0)-1 PK, 1
(hoToOMEeTpHUUYECKOI peakluu.
0O0630p oprannyeckux GOTOMETPUUYECKHX pPEarcHTOB [1K(0)-1 T, PK
['eTeponoIMKOMILIEKCHI B aHAIN3€ [TIK(0)-1 YO, PK

Ikaja 1 KpUTEPUH OLleHUBAHNUS MUCLMEHHBIX M TBOPYECKHUX PadoT

Banaasl

Kpurepun

['mybokoe W mNpoYHOE YCBOGHHE MpOrpaMMHOro wmarepuana. llonHele,
Mocjae0BaTebHbIC, TPAMOTHBIE U JIOTUYECKH H3JaraéMble OTBETHI IIpHU
BUJIOM3MEHEHNH 3a/aHusg. CBOOOJIHO CHPABIISIETCSl C MOCTaBJICHHBIMH 3a/lauyaMHu,
MOXKET  OOOCHOBaTh  MPHUHATHIE  PELICHUS,  JIEMOHCTPUPYET  BIaJecHUE
Pa3HOCTOPOHHUMH HABBIKAMHU W TPUEMaMU BBITIOJIHEHUSI PAKTHYECKUX padoT.

3HaHHe IIpOorpaMMHOro marcpuajia, I'paMOTHOC H3JIOKCHHUC, 0e3 CYHICCTBCHHBIX
HETOYHOCTEH B OTBETEC Ha BOIIPOC, MPAaBUJIBHOC MNPHUMCHCHHUEC TCOPCTUUCCKUX
3HaHHI>i, BJIaJACHUC HeO6XOI[I/IMBIMI/I HaBbIKaAMU TIPHU BBINIOJHCHUHU ITPAKTHYCCKUX
3aaad.

JIeMOHCTpUpYET YCBOCHHME OCHOBHOIO MaTrepHalla, IpU OTBETE JOIYyCKaIOTCs
HETOYHOCTH, NPU OTBETE HEJOCTATOYHO IMpaBUIIbHbIE (DOPMYIHPOBKU, HAPYLLIEHUE
[IOCJIEIOBATEILHOCTH B H3JIOKEHUU IPOrPaMMHOIO Marepuaia, 3aTpyIHEHUs B
BBIIIOJIHCHUH NIPAKTUYECKUX 3aJaHUM.

Cnaboe 3HaHHE ONporpaMMHOT0O MaTcpHuajia, IPU OTBETC BO3HUKAIOT OI_HI/I6KI/I,
3aTPYAHCHUS IIPH BBIIMOJHCHUU IMPAKTUYCCKUX pa60T.

He ObLI0 MOMBITKY BBITOJIHUTD 3aaHuC.

Ilxana u KPUTEPHUHA OLUCHUBAHUA TECTOBLIX 3ajaHui

Ouenka Kpurepun
«OTInyHO» 3aganue BoiroaneHo Ha 91 - 100%
«Xopomioy 3anaunue BoInoaHEeHO Ha 81 - 90%

«Y 1OBIETBOPUTEIIBHOY» 3ananue BoinonHeHo Ha 51 - 80%

«HeynosnetBopurenbHo» | 3aganue BeimoiHeHo Ha 10 - 50%
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7. IlepevyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPbl, HEOOXOAUMOIi 151
OCBOECHUS TUCHMUILUINHBI (MOYJIs1)

7.1 OcHOBHas IUTEpaTypa

1. I'pxeropxeBckuii K.B. OCHOBBI MOIEKYIApHON CIEKTPOCKONHUH. CIEKTPhI ONTHYECKOTO
MOTJIOLIEHUS U JIIOMUHECLEHIINY, IPUMEHEHUE B U3YUEHUHU IIOJIMOKCOMETaNIATHBIX
HaHOKJIACTEPOB [DJIEKTPOHHBIN pecypc]: yueOHoe mocooue/ I'psxeropkeckuii K.B., OcTpoymiko
A.A.— DNeKTpoH. TeKCTOBBIE JaHHble.— ExarepunOypr: Ypanbckuii ¢enepaabHbIit
yuuepcuret, ObC ACB, 2015.— 212 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/66564.html.— 3BC «IPRbooks»

2. Heynaunna JI.K. ®U3MKO-XUMHUYECKHE OCHOBBI MPUMEHEHUSI KOOPAMHAIIMOHHBIX COEIUHEHMI
[DnexTpoHHEIH pecypc]: yueoHoe nmocooue/ Heynaunna JI.K., Jlakuza H.B.— DnexTpoH.
TEKCTOBBIC aHHbIe.— ExarepunOypr: Ypanbckuii ¢peaepanbubiii yausepcutet, ObC ACB,
2014.— 124 c.— Pexwum noctyna: http://www.iprbookshop.ru/68499.html.— 3BC «IPRbooks»

7.2 JlomotTHUTEIbHAS JIUTEpaTypa

1. Kyapsamosa, A. A. XuMu4eckue peakliui B aHaAIUTUYECKON XUMUU C IPUMEPAaMU U 3aJayaMu
JUISL CAMOCTOSITENIBHOTO pelieHus [ DeKTpoHHbIN pecypc] : yueOHoe mocobue / A. A. Kynpsiiosa.
— DJEeKTpOH. TeKCTOBBIE naHHble. — Camapa : PEABU3, 2011. — 75 ¢. — 2227-8397. —
Pexum noctyna: http://www.iprbookshop.ru/10157.html

2. (Konsinosa), B. JI. Ananutudeckas XuMus U GU3MKO-XMMHUECKHE METO/Ibl aHAIN3a
[DnexTpoHHBI pecypc] : mpaktukyM / Banosa B. /. (Kombuiosa), E. U. [Tapmmna. — DnekTpoH.
TeKcToBbIe JaHHbIe. — M. : JlamkoB u K, 2015. — 199 ¢. — 978-5-394-01301-0. — Pexum
noctyna: http://www.iprbookshop.ru/10905.html

8. Ilepeyennb pecypcoB MH(OPMAIHOHHO-TEJIeKOMMYHUKANMOHHOH ceTn “UHTepHeT”
(nagee - cerb "UHTEpHET”), HEOOXOAMMBIX /IVISI OCBOEHUS THCHHUILINHBI.

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snektponHas 6ubanoreka, cuctema PUHIL

. http://www.newlibrary.ru/genre/nauka/himija/spektralnye_metody_analiza
. http://www.inet-knigi.org/Knigi/Himiya/

http://pedsovet.org/-unTepHeT meacoBeT

DneKTpOHHO-OMONIMOTeUHasl cucTeMa u3natenbeTBa «Jlaup» - Pexkum moctyma:  http://
e.lanbook.com

8.1 CocTraB nporpaMMHOro odecrne4eHust

Enunas snexTponHas oopaszoBarebHas cucrema U-complex

AHTHIIIAruaT

OneparronHast cuctema Windows

Kommnbrotepras nmporpamma uist xumukoB AcidBasel ab

KommbroTeprast mporpamma Juist xumuko Chemlab

NG~ wWNE

s E

9. MeToanyeckue yKa3aHus IJIs1 00yYAIOIINXCS MO0 OCBOECHHUIO U CHUTLIMHBI

Teopernueckue 3HaHUS, TOJIYYEHHblE M3 Kypca JIeKIUH, 3aKpervIsioTcs Ha
71a00paTOPHBIX 3aHATHAX. JlabopaTopHbIe 3aHATHS IPOBOJIATCS B CIIELUAIBHO 000pY10BaHHBIX
naboparopusx (3-28 «Jlaboparopust anamuTHUeckoi xuMuu Nely, 3-18- «JlabopaTopust Xumun
Ne2» ¢ mpumeneHueM HEOOXOAMMBIX cpencTB oOydeHus (J1abopaTopHOro o0OpyAOBaHUSA,
00pa31oB, HOPMAaTUBHBIX U TEXHUYECKUX JOKYMEHTOB U T.II.).

[Ipu BBIONHEHUH J1AOOPATOPHBIX PAOOT MPOBOAATCA: MOATOTOBKA OOOPYAOBaHHS MU
npubopoB K paboTe, U3y4eHHE METOAMKH pabOoThl, BOCHPOMU3BEAECHUE M3Y4aeMOTro SBICHMS,
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U3MEPEHUE BEIUYMH, OINpEAETICHHE COOTBETCTBYIOIIUX XapaKTEPUCTUK U IIOKa3aTeleH,
00paboTKa JaHHBIX W HMX aHanmu3, o0oOIIeHHE pe3yibTaToB. B Xome mpoBeneHus padoT
UCIIOJIB3YIOTCA TUIaH pabdoThl M TAaOMUIBl i 3anuced HaOmoneHui. [lpu BblmonHeHUU
1a00paTOpHOIl pabOTHI CTYAEHT BeeT paboune 3alucH pe3yIbTaTOB U3MEPEHHUM (MCIIBITAHUI),
oopmisieT pacyeTbl, aHAIM3UPYeT [OJy4YEHHbIE JaHHblE IIyT€M YCTAHOBJIEHUS MX
COOTBETCTBUSI HOpPMaM W/WJIM CpPaBHEHHsS C W3BECTHBIMH B JUTEpaType HTaHHBIMU W/WIN
JAHHBIMH JIpyTUX CTyneHTOB. OKOHUaTeNbHBIE pe3yNbTaThl O(QOPMISIOTCS B (opme
3aKitoueHus. B yueOHo- MeToandeckoM nocoOuu o 1abopaTopHOMY MPAKTHKYMY YKa3bIBAaeTCs
nepedyeHb CcpelicTB 0o0ydeHus, (OpMyJIHpYyeTcs Lelb NPOBEICHHUs U COJACpKAHUE KaKIoH
nabopaTtopHoil paboTsl. [1o pe3ynabpTaram, MoIy4eHHBIM IIPU BHIIIOJIHEHUH JIAOOPATOPHBIX padoT,
oopmisitor nmabopaTopHbIii oTueT. OTYET OICHMBAETCS IO COJEPKAHHIO TEOPETHUYECKOU
uHpOpPMALIUK, TPABHIBHOCTH OOpabOTKH IOJyYEHHBIX OHKCIEPUMEHTAIBHBIX JaHHBIX U
BEPHOCTU X UHTEPIPETALNH.

MeTtoauyeckue yka3aHus o oopMIIEHHIO OTYETA M0 JTa00paTOPHBIM paboTam.

OdopMieHre oT4eTa BRIMOIHICTCS B e4aTHON opMe. B oryere momkHbI OBITH
MIPUBEJICHBI: 11€JIb PA0OTHI; KPATKOE U3JIOKEHUE TEOPETUIECKUX OCHOB, METOIMKA
MpOBeJCHUS paboThl; 00paboTKa U 00CYKIEHUE MOTYUYEHHBIX PE3yIbTaTOB, BBIBOIbI.

Habop TekcTa nomkeH ObITh cliellaH B TEKCTOBOM peaakTope Microsoft Word st
Windows mt060ii Bepcuu.

[Tpu HabGope TekcTa ciaenyeT BbIACPKUBATH ClIEAYOIINe 00s3aTeNbHbIC TPEOOBAHMUS:
1. Otctynsl cineBa — 30 mm u cipasa - 10 mm, cBepxy, cHU3Y — 20 MMm.
2. IpudT ocHoBHOTrO TekcTa - Times New Roman; pasmep 14 myHkTOB

(kernp), 1,5 natepnai.

3. AO3a1HbIi OTCTYI paBeH 5 MeYaTHBIM 3HAKaM.

Hymeparnust ctpanuil — BHU3Y.

S. 3aroJj0BKH, MOJ3ar0J0OBKH, PUCYHKH, TAOJIUIIBI, POPMYIIBI OTIAEISIOTCS OT OCHOBHOTO

TEKCTa MEXCTPOYHBIM PACCTOSTHUEM.

10. [lepeyensr MHGOPMANMOHHBIX TEXHOJIOTHI, HCMOJb3yeMbIX NPH OCYIIECTBJIEHUH
o0pa3oBaTe/ILHOIO Mpolecca MO AUCHUIUIMHE (MOIYJ/I0), BKJIOYasi NepevyeHb
NMpPOrpaMMHOr0 ofecnedyeHuss W WH(GOPMANMOHHBIX CHPABOYHBIX cHCTeM (NMPH
HEOOX0AMMOCTH).

Enunas snexTponHas obpa3zoBarebHas cucrema U-complex
AHTHTIIArMaT

Buneo-nexmun

DNEeKTPOHHBIE YIeOHUKN

DIIEKTPOHHBIE MPE3EHTALUN

KomnsroTepHoe TecTUpOBaHHE

11. MarepuainbHo-TeXHHYeCKas 0a3a, He0OX0AUMAasl VISl OCYLIECTBJICHHUS
00pa30BaTeJIbHOIO NMPOLECcca MO AUCHUILIHHE (MOTYJIIO0).

JlekmoHHBIE 3aHATHS MPOBOJATCS B ayauTopuu 2-02 nekiuonHoro kopmyca (b) (kopmyc
Kamnyca) YeyeHCKOro rocy1apcTBEHHOTO0 YHUBEPCUTETA, OCHAIIIEHHON TaKXkKe U
MPE3EHTAUOHHON TEXHUKOM.

JIaGopatopHbie pabOTHI TPOBOJIATCS B yUeOHBIX TabopaTopHsixX Kadeapbl o01melt XuMun
(3-28, 3-18), xoTOpBIC OCHAIIEHBI BBITSDKHBIMH IHIKAQaMHd M OCHOBHBIM JIAOOPATOPHBIM
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000pyTI0BaHUEM:

0715 836€UIUBAHUsL — BEChl TEXHOXUMHYECKUE U aHATUTHYECKUE,

ons punbmposanuss — BOPOHKHU CTEKIISTHHBIE, dapdopoBbie, KoOb byH3eHa, HacOCHI
KamoBcKkoro, BakyyMHBIE HACOCHI,

0l BbICYUWUBAHUSL U NPOKAIUBAHUS Beujecms — DKCUKATOpbl, damku [lerpw,
daphopoBbIe YAIIKH, THUIIIH, CIUPTOBKH, CYHIMIIbHBIE HIKA(BI, My(eIbHbIC MEUH;

01 NPU2SOMOGIEHUs. PACMBOPO8 — CTaKaHbl, MEPHBIC KOJIOBbI, MEPHBIC LMIHHIPHI,
MUTIETKH, HA0OPBI APEOMETPOB;

01 NpoGedeHUs. PAa3IUYHbIX ONbIMOE NO NOJYYEHUID BeUjeCm8 U GbIAGIEHUID UX
XUMUYECKUX C80UCME — CTCKIITHHBIC TIPOOUPKH, CTaKaHbI, KOJIOBI M PETOPTHI; KOJIOBI Bropiia;

BOPOHKH KarlelbHbIe, CKISTHKH [Ipekcerns, TUIEHKO U Ipyrue MpOMBIBHBIC CKIISTHKH;

¢dapdopoBbie Uamky, CTakaHbl, TUTJIM, CTYNKH C MNECTUKaMu; ammaparbl Kwumma,
ra30MeTPbl, 030HATOPBI, KAIOPUMETPHI, TEPMOMETPHI, KOJIOOHATPEBATEIIH;

BOJISIHBIC, MACJISIHBIC U TIeCUaHbIe OaHM,

XOJOAUIBHHUKY JINOMXa, BO3AYIIHBIC XOJIOIUIBHUKN, KPUCTAJUIN3aTOPBI; IPUOOPHI IS
HAOJIIOJICHUST  JICKTPONPOBOAHOCTH, JUUISL  AJIEKTPOJIM3a; TaJIbBAHUYECKUE DJICMEHTHI;
BOJIETMETPHI, TEPMONIAPHI, JTA0OPATOPHBIE aBTOTPAHC(HOPMATOPHI,

MepeMENINBaloIee yCTPOUCTBO, IIeHTpU(yTa, KOJOOHArpeBaTENH;

CTOJIBI JIJAOOPATOPHBIC U MIPUCTEHHBIE C MOJABEICHHBIMH - BOJION U IIEpeMEeHHBIM TOKoM 220 B;

XUMHUYECKHE IKa(bI TSI XPAHCHUS: PEAKTUBOB; TIOCY/IbI; IPUOOPOB; XaIaToB, BEpXHEH
OJIeX/Ibl, BBITSDKHBIE MIKadbl, HAOOP apeoMeTpoB, KaopumeTp, pH-meTp, criekrpodoromerp,
(doToKoIOpUMET, JTAOOPATOPHBIA MHUKPOCKOII.
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MUHUCTEPCTBO HAVKHU U BBICIIIETO OBPA3OBAHUS
POCCUMCKOU ®EJIEPALIIN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa3oBaTeIbHOE
yUpEXIEHUE BBICIIETO 00pa30BaHUs
«YEYEHCKUI T'OCYJTIAPCTBEHHbBI YHUBEPCUTET
NMEHU AXMATA ABAYJIXAMUJOBUY KAJIBIPOBA»

BHOJIOTO-XUMHNYECKUN ®AKYJIBTET
Kadenpa «Xumusi»

PABOYASI IPOTPAMMA
YYEBHOM JUCLHUIIIAHBI

«KuHeTHKA H PAaBHOBECUEC XUHMHUYECCKUX pealcunﬁ»

Hamnpasnenue noaroToBku Xumus

Kon nampaBieHust moAroToBKu 04.04.01

[Tpoduias moArOTOBKH Xumus
KBanuduxarus BeITyCKHUKA Maructp

®dopma 00yueHus Ounast/O4uHo0-32049Has
Kox nucuuniuael b1.0.07

['po3wnsrii, 2023 1.




BaiicanrypoBa A.A. Pabouas mporpamma auciuiuinHbl «k KHHETHKA 1 paBHOBECHE
XUMUYECKHUX peakiuii» /coct. A.A. baiicaarypoa — ['posssiii: ®I'6OY BO «Ueuenckuit
rocyJapcTBeHHbIN yHUBepcuTeT uM. A.A. KaxpipoBay, 2023 r.

Pabouas mporpamMma ydeOHON IUCHMIUIMHBI pacCMOTpeHa M ono0peHa Ha 3acelaHuM
Kadeapsl «XUMHs», PEKOMEHI0BaHa K UCIOJIb30BaHUIO B ydeOHOM mporuecce (rmpoTokon Nel ot
03.09. 2023 r.), cocraBiena B coorBercTBUHM ¢ TpeboBanusmMu PI'OC BO mo HampaBieHUro
noaroroBku 04.04.01 — «Xumusa» (ypoBEeHb MarucTparypbl), YTBEPXKAECHHOIO IPUKA30M
MunucrepcTBa o06pa3oBanus U Hayku Poccuiickoit denepanuu ot 13 utonsa 2017 r. Ne 655, ¢
yueToM npoduis «Heopranuueckas Xumus», a Takke pabodynM y4eOHbIM IJIAHOM 110 JaHHOMY
HaIPaBJIEHUIO [IOJITOTOBKHU.

© baiicanryposa A.A., 2023 r.
©®I'bOY BO «YeueHnckuii rocygapcTBeHHbIN yHuBepeuTeT UM. A.A. KaapipoBa», 2023 r.
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10.

11.

Conep:xkanue

Lenu u 3a1a4 OCBOCHUS TUCIUTLINHBI

[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI

[lepedeHb IaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIMHE
(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaAMU OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

Mecto aucuumiusel (Moayiisi) B ctpykrype OITOIT

CopepxaHue TUCHUILIAHBI (MOYJIs), CTPYKTYPHUPOBAHHOE [0 TEMaM
(paznmenam) ¢ ykazaHHEM OTBEICHHOI'O HA HUX KOJIMYECTBA
aKaJIeMHYECKHX YacOB M BUIOB YUEOHBIX 3aHITHIA

[lepeuens yueOHO-METOAMYECKOTO 00ECTIEUeHHUS I CAMOCTOS TEIIbHON
paboThI 0OYYAOIIUXCS 110 AUCIHUILIHHE (MOJIYIIIO)

@DOHJ| OLIEHOYHBIX CPEJCTB /1JIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluu
00yJaromuXcsi Mo JUCIUTUTHHE (MOIYIIIO)

[lepeyeHb OCHOBHOM | JONOJHUTEIBHON Y4€OHOH TUTEpaTypHI,
HEOOXOAUMOM 11 OCBOCHUS AUCHUTUINHBI (MO/TYJIS)

[lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHON CeTH
"NuTepHer", HEOOXOAUMBIX I OCBOCHUS JUCIUILTUHBI (MOJTYJIs)
MeTtoauueckue yka3aHus sl 00y4aroluxcsl 0 OCBOCHUIO TUCIUTUIUHBI
(Momyms)

[lepevyenp HHPOPMALMOHHBIX TEXHOJIOTHHIA, HCIIOJIB3YEMBIX TIPU
OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUTUINHE (MOYIIIO0),
BKJIIOYasl IEpEeYeHb MPOrpaMMHOIro odecredeH st 1 MHPOPMaIlMOHHBIX
CIPaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH)

Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN A
OCYILECTBIIEHHs 00pa30BaTENIBLHOrO MpoLecca MO AUCHUILINHE (MOYJIIO)

CTp.
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1.1leau v 321244 TUCHHUIJIMHBI

Henan:

- JaTh OCHOBHBIC CBEACHHS O TECOPETHUYECCKMX OCHOBaX XMMHYCCKOW KHMHETUKH W KaTallu3a,
MEXaHH3Ma XUMUYECKUX PEaKITUil.

3agaun

-C(bOpMHpOBaTB OCHOBHBIC ITOHATUSA U MPCACTABJICHUA O BaXKHEHIITHX (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
nmponeccax, 3aKOHOMEPHOCTAX W IMPHUHIOUIIAX; -IIOMOYb OCMBICIINTL MEXAHHU3M BIIMAHUA
(1)I/I3I/IKO-XI/IMI/ILIGCKI/IX IMpOoIeCCOB 11 TIOHUMAaHHA HBHCHHﬁ;

- Hay4yuTh HaOJIO/aTh, BBIBIIATH W OIICHMBATH PE3YJILTAThl CBOCH pPabOTHI; 00ECIEYHUTH
dbopMUpOBaHHE y CTYJCHTOB YMEHHI M HABBIKOB OCYIICCTBICHUS y4eOHO-IIO3HABATEIILHON U
po(hecCHOHATTLHOM e TEIbHOCTH

2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqe}mﬁ o JTMCHMUIIVIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU PE3YyJdbTaTAMHU OCBOCHUSA 06p330BaTeJ'lI)HOI71 nporpamMmmal.

[Ipouecc u3ydyeHuss MUCHUIUIMHBI «XUMHS (PYHKIIMOHATBHBIX HEOPTaHUYECKHX MaTEPHUATIOB»»
HarpaBjeH Ha (OPMHUPOBAHME HIIEMEHTOB CIEAYIOMUX KoMmmeTeHIui B coorBeTcTBUU ¢ PI'OC 1o
JTAHHOMY HaNpaBJICHUIO OJTOTOBKHU:

I'pynna . Koa naumenoBanue
. Karteropusi komnereHumi
KOMIIeTeHIHii
[1K(0)-1: CmocolGeH  HCHOIB30BaTh
CrieMaTbHbIE 3HAHUS U YMCHHS, (1)YHUI[aMeHTaJH>HI)Ie 3HAHUS CTPYKTYPHI U
IIpodeccnona | Heobxommmele 1ts dbdexTupHoro | CBOUCTB  HCOPraHMHCCKHUX — BCIICCTE M
IBHBIC peIIeHUs 32724 B MaTepuanoB B pEIICHMH  3aj1ad
IIPOM3BOJICTBEHHOM JeaTebHOCTH | YAMHUHUCCKON HANIPABICHHOCTH
B pe3ynbTare 0cBOSHUS NUCHHUIUIMHBI 00YUYAIOUTHICS TOJKEH:
HaunmenoBanue
WHJIUKaTOpa
KOMITETCHIINH
3Hamb:
[1K(0)-1,1: -OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUs XMUMHYECKUX
3HaeT MPOILIECCOB W XAPAaKTEPUCTUKU PABHOBECHOT'O COCTOSHHUS;
0COOEHHOCTH -ypaBHEeHUsI (HOPMAIbHOW KHHETUKHM W KHUHETHUKU CIIOKHBIX, IEIMHBIX,
CTPYKTYpHI U reTepOreHHBIX 1 (POTOXUMUYECKUX PEaAKITHil.
CBOWCTB ymemb:
HEOPraHUYECKHX -BBINOJHSATH OCHOBHBIE XUMUYECKUE ONEpalnH,  ONPENENiITh
BEIIECTB U TEPMOJIMHAMUYECKHE XaPAKTEPUCTUKN XUMHUIECKUX PEaAKITUN U
MaTepuaos, PaBHOBECHBIE KOHIIEHTPAIMU BEIIECTB, UCIIOJIb30BAaTh OCHOBHBIE
COCTABJISIFOIITUX XUMUYECKHUE 3aKOHBI, TEPMOIMHAMUYECKHE CITPABOYHBIE TAHHBIC U
OCHOBY KOJIMYECTBEHHBIE COOTHOIICHUSI HEOPTAaHMYECKON XUMUHU ISl PEILICHUS
HayKOEMKHX po)eCCHOHANIBHBIX 337124,

obmnacreii -IPOrHO3UPOBATH BIIUSIHUE pa3iauYHbIX  (AKTOPOB Ha

HapOIHOTO paBHOBECHE B XMMHUYECKHX PEAKIIUSX;

X0351UCTBA -COCTaBJISAITb KWHETUYECKHE YPABHEHMS ISl MPOCTHIX pEaKUUil u
MIPOTHO3UPOBATH BIUSIHHUE TEMITEPATypPhl HA CKOPOCTH MpoIiecca.
enademy.

-METOJIaMH1 MTPOBEACHUS] XMMHUYECKOTO aHAJIN3a;
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-HaBbIKAMU BBIYHCIICHUS TEIJIOBBIX d()(PEKTOB XMMHUUECKUX PeaKIIUii
IIpY 33JJaHHOW TEMIIEpaType B YCIOBMSIX MOCTOSIHCTBA AABJICHUS WIN
o0bemMa; -HaBbIKAMHU BBIYHMCICHUS KOHCTAaHT CKOPOCTH peaKIHi
pa3iaMyYHBIX  MOPSIAKOB IO pe3yjbTaTaM  KHHETHYECKOIO
JKCIIEPUMEHTA.

3. MecTO JTUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

Hucuumnmua b1.0.07 «Kunetuka v paBHOBECHME XMMHYECKUX PEAKIHI» OTHOCHUTCS K
oOsi3arenbHONM vacTH Onoka Jlucummnmuel (Moxynu). Msywaercs B 3 cemectpe. OHa
3aKJIaJpIBa€T 3HAHMS JUISI HAy4YHO- HCCIIEOBATEIbCKOM MPAKTUKH K BBITOJIHEHUS
MarucTepcKux auccepranuil. JucuuIuiiia HenocpeICTBEHHO CBA3aHa ¢ HEOPraHU4eCKOn
XUMHUEH, (GU3NICCKON XUMHEH 1 aHATMTUYECKON XUMHUEH.

[Iporpamma Kkakmoro pasjenia CTPOMTCS Ha OOIIMX MPUHIUIIAX PACCMOTPEHUS
B3aMMOCBs3M  «COCTaB-CTPYKTypa-CBOMCTBO» [UIsl Pa3HbIX THUIIOB HEOPTraHUYECKHX
maTtepuainoB. [locrenoBarensHO paccMaTpUBalOTCS KPUTEPHH BBIOOpAa MAaTepUANOB,
0COOEHHOCTH MX KPUCTAJUIMYECKOH U 1e(heKTHOU CTPYKTYpBI, COOTBEeTCTBYOmMUEe P-T-x
dazoBbie nuarpaMMbl M (U3UKO-XMMHUYECKHUE YCIIOBUS TMOJIYYEHHUS MaTepHalioB C
3a/laHHBIMHM CBOMCTBaMH. 3HAUUTEIbHOE BHUMAHUE YJENIAETCS PACCMOTPEHUIO BIMSIHUS
MUKPOCTPYKTYPBl MaTepHalloB Ha (pyHKIMOHAJIbHBIE CBOWCTBA. (s HaHOMAaTepHaioB
aHaM3upyeTcs poib  pasMmepHoro d3¢ddekra, mpomeccsl caMOOpraHU3alMH U
CTaOUIN3alM1 HAHOKPUCTAITINYECKON CTPYKTYPBI.

4. Conep:kanue JMCHUILTHHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jiesiaM) ¢
yYKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX UJIH ACTPOHOMUYECKHUX YACOB
U BH/I0B Y4eOHBIX 3aHATHH.

4.1 CTpykTypa M CUMIIJIMHBI.

OO61mas TpyA0eMKOCTh TUCIUTUITMHEI HA 04HOM OT/A€eJIeHHH COCTABIsIeT 2 3a4eTHbIC eANHUIIBI (72
aKaJIeMMYECKHUX Jaca).

Bug pabotsl TpynoeMKocTh 4acoB
Cemectp
Bcero
3

OO61mas TpyA0eMKOCTh 72 72
AynuTtopHas padora: 34 34
Jlexmmm (J1) 17 17

[TpakTiueckue 3anstus (I13) - -
JlaGopaTtopusie padoTs (JIP) 17 17
CamMocTosTepHas padora: 38 38

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

PacuetHo-Tpaduueckoe 3aganue (PI'3) - -




Pedepar (P)

Dcce (D)

CaMOCTOSTEIILHOE HU3Y4YCHUEC pa3aciioB

38 38

3ayer/PK3aMeH

3auer 3aueTt

4.2 ConepsxaHue pa3aejioB THCHUINIHHbI

Ne HanmenoBanue Conep:xxanue pa3jaesia IMCUUILTHHbBI dopma
pasjena| pasjena TeKyl1ero
AUCHHUILJIMHBI KOHTPOJIA
1 Pa3nen 1. Beenenue| Pazznen 1. BBenenne u OCHOBHEIE ITOHATHS. XUMHAYECKAS
1 KMHETHKA Kak pa3zaen ¢usudeckoil xumun. CBs3b
OCHOBHBIC IIOHATHA. | KHHETUKH C TEPMOJIUHAMUKOMN
Xumuyeckas Crnoxuble u npocTbie peakiuu. [lonarue o MmexaHuzme
KHHCTHKA KaK | peakiuu u 31nemMeHTapHol crajuu. CKOPOCTh PeakIuH.
pasnaen OcHoBHBIE KUHETHUYECKHUE 3aKOHOMEPHOCTH
(pusraeckon BJIEMEHTAPHBIX peakuuid. MOJEKYyJApHOCTh PEAKIHH.
XHMMHH. CBs3b| OCHOBHOM IOCTyJIAT XMMUYECKON KUHETHKH. [IpHHIMII
KMHCTUKH C HE3aBUCUMOCTH.
TCpMONMHAMHUKOH @dopmanbHasg kuHeTHKa. KuHeTHueckoe ypaBHEHHE.
[Mopsimox  peaknuu. KuHernueckue oOpaTuMbie W
HeoOpaTHMBbIe pPeaKIIUu.
HeoOpaTtumble peakuuy HyJI€BOrO U MEPBOro MOPSIKA. PK, JIB
[lepuoy nosynpeBpalieHus U CpelHee BpeMs KU3HU B
peakuusx nepBoro Nopsaxa.
HeoOpaTtumble peakiiuu BTOPOTO M TPETHEro MOpSAIKA.
IIpumeprr.  Peaknum  n-oro  mopsaka.  Mertoasl
onpejeNeHus] TMOpAAKa U KaKyIIMXCH  KOHCTaHT
CKOpPOCTEM W3 OSKCIEPUMEHTAIBHBIX JAaHHBIX, €ro
JIOCTOMHCTBA u HEJIOCTATKHU. Monuduxarmu
uHTerpanbHoro Merona. Juddepennumanbupii MeTox
00pabOTKM  JKCHEpUMEHTANBbHBIX  JaHHBIX.  J[Be
MoaAU(pUKAITUU T depeHInaTbHOTO METOoAA.
CpaBHeHHEe WUHTErpajibHOro U U depeHIHaTBLHOTO
METO/JIOB.
2 Paznen 2.| Paznen 2. O6parumeie peakuuu 1-ro u 2-ro mopsika PK, JIb

O6patumbie
peakuuu 1-ro u 2ro
MopsIIKa

Kunernka napamiensHbIX peakuuii 1-ro, 2-ro u

CMEIIaHHBIX MOPAAKOB. OTHOCUTENIbHAS PEAKIIMOHHAS

CIOCOOHOCTh coennHeHuil. KuHernueckoe

HUCCIIEI0BaHNE MOCIEOBATENbHBIX PEaKIUN
1-ro mopsika.




Pazpnen 3.
Kunetnueckuit
aHaJINu3 CIOKHBIX
peakuui

Pazgen 3. Kunernueckuil aHaiv3 CIOXKHBIX PEaKIMMA
CranuoHapHBINA pexXUM IPOTEKAHUS PEAKIIUU U IPUHIIMIT
KBasuctanonapHoctu. Ilonstue o nuMuUTHpYIOLICH
CTaJIMy Mpolecca U MPUHIIUI KBa3UPABHOBECHS.
3aBUCUMOCTb CKOPOCTM pPEAaKLUUU OT TEMIIEPaTypBhl.
Temneparypusiii ko3 duuuent. [Ipasuno Bant-I'odda.
VYpaBHeHue AppeHuyca U €ro TEpMOAMHAMUYECCKUN
BBIBOJI. OHEpPrusi akTUBAallMM U €€ OIpENeIeHUE W3
9KCIIEPUMEHTAJIbHBIX JaHHBIX. CTaTUCTUUECKUN CMBICI
SHEPrUM aKTUBALUHU.

PK, K

Pazgen 4,
Kuneruka
3JIEMEHTapHBIX
peaxkun

Paznen 4. Kuneruka sneMeHTapHbIX peakuuil Teopus
aktuBHbIX coynapeHuil (TAC). Ceuenue coynapeHus.
®dakTop coymapeHusd. lumoresa AppeHuyca, €€
JIOCTOMHCTBA W HeAocTarku. [loacu€r umcina ABOMHBIX
COYyIapECHUM. dopmyna Tpayrua-JIstounca.
[IpemdkcnioHeHIMaNBHBIN  MHOXUTENL. HopmanbHbIe,
OBICTpBIE M MEJUICHHBICE OWMOJICKYJISIPHBIE PEaKIIHH.
®opmyna XunmenbBya. CTepuyecKuil MHOKUTEINb.

Monomonekynsipusie  peakiuu B TAC. Teopus
Jlunnemana,  paBineHue — nepexona.  CpaBHeHue
3KcnepuMeHTa ¢ Teopueid. dopmyna XHHILEIbBYAA.
OcHoBHble  HemocTaTku  Teopuil  JluHgemana
XunuensByaa. Monomonekysipublie peakuuu B TAK.

[ToHsiITHE O COBPEMEHHBIX TEOPUSIX MOHOMOJIEKYJISIPHBIX
peaknuii. [Tonstue o Teopun PPKM (camocTosTensHO).

Tpumonekynsapusle peakunu B TAC.

PK, JIb

Pasnen 5.
OCHOBHEBIC
MIPEJICTaBICHHUS
TEeOpUHn
AKTUBHPOBAHHOTO
komiuiekca (TAK)

Paznen 5. OcHOBHBIE  TpENCTaBICHHUS  TEOPUU
aktuBupoBaHHoro  kommiekca (TAK)IIoBepxHocTb
MIOTEHIIMAJIBbHON DJHEPIMM B CIIy4ae B3aUMOJICHCTBHUSA
CBOOOJHOIO aroMa C JBYXaTOMHOH  MOJIEKYJIOM.
[TonmysmMnupruyeckuii METOI MOCTPOEHUS TOBEPXHOCTEN
noTeHIManbHOi sHeprun O¥punra-Ilonsaun  (II19).
OHeprus akTUBALMK U KOOPAMHATA PEAKIIUH.

BriBox OCHOBHOT'O ypaBHEHUS TAK.
Tepmonnnamuyeckass (popmMa OCHOBHOTO YpaBHEHHUS
TAK, Tenniora u sHTponus akTHUBAUU. CBSA3b TEIIOTHI
aKTUBALIMHU C SKCTIEPUMEHTAJIbHOM SHEpruei akTUBAIIH.
CpaBuenne TAK u TAC.

PK, JIB

Pazzen 6. Peakuuu B
pacTBopax

Pazgen 6. Peakunu B pactBOpax.

IIpumenenne teopuit TAC u TAK k peakuusm B
pactBopax. YpaBHeHue bpencrena-beeppyma. daxrop
aKTUBHOCTH. Peakuium Mex a1y MOHaMHU B pPacTBOpaXx.
DHTpONUIHOE MPABUJIO U €r0 00bSICHEHHE HAa OCHOBE

s dexra anexTponanpasieHHOCTH. ConeBbie YPPEKTHI.

PK, (I3)




Paznen 7.

CrnoxHble peakuuu

Pazmen 7. Cnoxsbele peakuuun OOmme 3amMedyaHus.
Conpspxkénnble peakuuu. I[Ipumepsl. AkTop, akuenTop,
uHaykrop. dakrtop wuHAYKUUH. Poib XuUMUYECKOU
WHIYKIUHA B OMOJIOTUYECKUX CUCPA3AET  X.
doToxumMuyeckue peakiuu. 3akoH I'potryca-/lpenepa.
3akon Bant-I'odpda, 3axkon Jlambepra-bepa, 3akon
SKBUBAJIECHTHOCTH OHHINTEWHA. KBaHTOBBII BBIXOM
peakuuu. IlepBuuHble (POTOXMMHYECKHE MPOLECCHI.
Mexanusm llrepra-®@onpmepa. DKCHEPUMEHTAIbHOE
OompeJ/ieJIeHue  KBAaHTOBOTO  BBIXOJAa  MEPBUYHOIO
npouecca. Bropuunbsie poTOXUMHUYECKUE MPOIIECCHI.

(DOTOCCHC6I/IJ'II/I33HHH.

PK, JIB, P

Pazpnen 8. Llennkie
peakuuu

Paznen 8. llenubie peakiuu CrokHbIE IEMHBIE U HE
LenHple peakuuu. Yactora, BEPOATHOCTb PEAKLIHH,
nuHa nenu. [lpupona akTuBHBIX yactull. [IpuHuumn
HEYHHUYTOKUMOCTH CBOOOAHON BaneHTHOCTH. [Iprmepsr
LEMHBIX peakiuii. OCHOBHBIC CTA/IUU LIETTHOW PEaKIIUU:
WHULIMMPOBAHUE, TPOJIODKEHHE U 00phIB 11enH. [IpocThie
(Hepa3BeTBIEHHBIC) U PA3BETBIEHHBIC LICTTHBIC PEAKIIHH.
Cragusi pasBerBieHust uenu. dopmanbHas KUHETHKA
LIETTHBIX PEaKIUi.

Peakuusa  okuciieHHss ~ BoJOpoJa KAk IpUMEP
Pa3BETBIEHHON IEMHOM peaknuu. MexaHusm |
KMHETUKa peakuuu. [IpuHUMI KBa3UCTallMOHAPHOCTH
H.H. CeménoBa. Teopus npenenoB BOCIUIAMEHEHUS

H.H. Ceménona. TemioBoii B3pbIB.

PK, JIb

Paszen 9.

Karanntuueckue
peakuuu

Paznen 9. Karanutuueckue peakuuun OmnpeneneHue
NMOHATUM  Karanusa M Katanu3aropa. OCHOBHbIE
XapaKTepHble OCOOCHHOCTH KaTaTUTHUECKUX pEeaKIuil.
Knaccudukanus xaranutuueckux peakuuid. Ilpupona
JeMCTBHS KaTalu3aTOPOB B CUCPA3/IET X C PABHOBECHBIM
pacrpeneieHueM dHEPIuu.

@DaxTophl, ONPENENAIOININE KaTaJIUTHUYECKUE CBOMCTBA.
Koppensuuonnsie cootHomenus bpencrena-Ilonsnn.
Karanutuueckas aKTUBHOCTD u SHEprus
IIPOMEXYTOYHOTO B3aUMOJAECUCTBHS.

I'omorenHsIil katanu3 B pactBopax. KucioTHOOCHOBHOM
karanu3. Knaccudukanus KHCIOT M OCHOBaHMM 110
bpencreny u Jlstoucy. CooTHouieHue oOIero u
crenn(ruIeckoro KUCI0THO-OCHOBHOTO KaTalu3a.
I'eTeporennsiit KaTaJln3. [TpomexxyTouHoe
B3aMMO/ICIICTBUE B T€TEPOre€HHOM KaTtanuse. AcopOrus
KaK CTajusl TeTepOreHHO-KaTaJMTUYECKOW peaKlUu.
Teopun rereporeHHoro karanuza. MyJbTUIIETHAS
teopus A.A. bananauna. [TpuHINN SHEPreTUYECKOrO U
F€OMETPUUYECKOro cooTBeTCTBUA A.A. bananauna.
@depmeHTaTHBHBIN  Katanu3. OOmue CcBeAeHUs O
KMHETHKE U MeXaHu3MaX (PepMEHTAaTHUBHBIX pEaKIuil.

PK, P
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(camMOCTOATENBHO).

Temneparypnas 3aBUCUMOCTD
MOCTOSHHBIX. Y paBHeHHE Muxasnuca-MeHTIH

KHHCTHYCCKHUX

Karanu3 KOMITJIEKCHBIMU COEAMHEHUSIMH TEPEXOIHBIX
MeTaJIoB. ['OMOreHHbIE peakluu THAPUPOBAHUS, HX
KMHETHKA U KaTajinu3 (CaMOCTOSITENBHO).

OYHASA ®OPMA OBYUYEHMUSA

4.3 Pa3ebl JMCUMILJIMH U BUABI 3aHATHIA, H3y4aeMble B 3 ceMecTpe

KonuuectBo yacos
Ne AypnuropHast
HaumenoBanwue pasjena JUCIHUILIAHBI
paznena Bcero| pabora | CP
J | JIP
1 2 3 4 5 6
Paznen 1. BBenenue u OCHOBHBIC ITOHSITHS.
1. | Xumuueckass KWHETHKA KakK pas3jaen pusmueckont 6 1 1 4
xuMuH. CBSI3b KHHETUKH C TSPMOJIMHAMUKON
2. [Paznen 2. O6patumeble peakiuu 1-ro u 2-ro nopsiaka 8 2 2 4
3. |Pazgen 3. Kunernueckuii aHAIN3 CIIOKHBIX PEAKITAN 8 2 2 4
4. |Paznen 4. Kunetuka 3JIeMEHTApHBIX PEaKIIUA 8 2 2 4
5. |Pasgen 5. OCHOBHBIC IIPEICTABICHHS TCOPUU
8 2 2 4
aktuBHpoBaHHOTO KomIuiekca (TAK)
6. |Pasnmen 6. Peakunu B pacTBOpax 10 | 2 2 6
7. |Pa3nen 7. CnokHbIE peakiuu 8 2 2 4
8. [|Pasznen 8. LlenHbie peakuu 8 2 2 4
9. |Paznen 9. Karanutudeckue peakimu 8 2 2 4
Beero 72 | 17| 17 | 38

4.4 CamocTosiTeqibHAsI padoTa CTY/IeHTOB

Bug camoctosTeapHOM Ouenoun | Kon- Kon
HaumenoBanue TeMsl o

BHEAyIUTOPHOIN pabOThI oe BO KOMIIETEH-

JTUCHUILTMHBI WK pa3ferna
obyyaromuxcs, B T. 4. KCP | cpeactBo | yacoB 085051

Pasnen 1. Beenenwne n
OCHOBHBI€ ITOHSTHS.
XuMuueckas KHHETHKA [TpopaGoTka yueGHOM vO. PK 5 [1K(0)-1,1
Kak paszzen Gpusnueckont JUTEPaTyphbl, TEKIUN ’
XxUMHH. CBSI3b KHHETUKHU C
TEPMOANHAMHUKON




Paznen 2. O6patumeie
peaktuu 1-ro u 2-ro [TpopaboTka yueOHOMH TK(0)-1,1
nopsiaKa JUTEPaTypPhl, JTECKIIH. I, PK 8 ’
ITogroroBka nokiazna.
Pasnen 3. Kunerndeckuit | [IpopaGotka y4eGHOl vO. PK 8 [1K(0)-1,1
AHAJIN3 CIOKHBIX PEAKIUN | JIUTEPATypBbl, JICKLUN ’
Paznen 4. Kuneruka [TpopaboTka yuebHOMI TK(0)-1,1
3JIEMEHTAPHBIX PEAKIIUI JIUTEPATYPHI, JICKIIHM. J, PK 8 '
[ToaroroBka 1OKJIaaa.
Pa3nen 5. OcHoBHEBIE
NPE/ICTABICHHS] TEOPUU ITpopaboTka yueOHOMI vO. PK 8 [1K(0)-1,1
aKTUBUPOBAHHOIO JTUTEPATYyPhl, TCKIUN ’
komruiekca (TAK)
Pazgen 6. Peakuuu B [IpopaboTka yueOHOM TK(0)-1,1
pacTtBopax JIUTEpaTyphbl, JEKIIHI. J, PK 10 ’
[ToaroroBka 1oKJIaaa.
Pazpen 7. Cnoxabie I[TpopaGoTka yueOHOI vO. PK 3 [1K(0)-1,1
peakuuu JIUTEpaTyphbl, JEKLHHA ’
Paznen 8. Llennbie [IpopaboTka yuebHoOMI
i\ n pop y . [1K(0)-1,1
peakunu JIATEPATYPBI, JICKIIUH. I, PK 8
[ToaroroBka qokmnaja.
Paznen 9. [IpopaboTka yuebHo
A bop YHCORO TTK(0)-1,1
Karanutrnueckue peakiuu | JIATEPATYPBI, JICKLIHUH. I, PK 8
[ToaroroBka 1oKJIaaa.
Bcero yacoB B 3 cemectpe: 38
4.5. JIabopaTtopHbie padoThI
Ne Ne
n/m paznena HaumenoBanue nabopatopHbIX paboT Konnuecr
JUCITUTLIAHBI BO 4acoB
1 1 N3y4enne CKOPOCTH VMHBEPCUU TPOCTHUKOBOTO 2
caxapa
2 2 N3y4eHne ckopocTH MyTapOTaluy TITFKO3bI. 2
3 4 N3y4enne CKOPOCTH pa3noXKeHUs 2
MEPOKCHIa  BOJOPOJA ra30MeTPUIECKUM
METOOM.
4 5 M3yueHne  CKOpPOCTH  TUAPOIU3a  YKCYCHOTO 2
AHTUAPUIA METOAOM DJIEKTPUIECKOM MPOBOAUMOCTH
5 7 N3yuenne KMHETUKH  peakluuu OKHCJIEHUS 3
THOMOYEBUHBI u THOAIETAMHUIA
rexcarmanodeppar(Ill) B menouyHom pactBope.
6 8 N3yuenne KMUHETUKH (hOTOXUMHUYECKOTO 2
pa3IoKEeHUs MePOKCHIa BOIOPOIA.
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Utoro:

17

4.6 IlpakTHyeckue 3aHATHS (CEMUHAPBI) — HE TIPEYCMOTPEHbI YYEOHBIM IJIAHOM

4.7 KypcoBoii mpoekT (KypcoBasi pa6oTa) - He IPeayCMOTPEH YIeOHBIM TIAHOM

OYHO-3AOYHASA ®OPMA OBYYEHUA

4.3 Pa3jiesibl JMCHUILIMH U BHABI 3aHSITHI, n3y4yaemble B (3) cemecTpe

KonuuectBo yacos
Ne u AynutopHas
AaUMEHOBAHHE pa3zelia JUCIIUILTTHBI
n/m Bcero| pabora CP
J | JIP
1 2 3 4 5 6
1. |Pasmen 1. BBeneHue v OCHOBHBIE ITOHATHS. XUMUYECKas
KMHETHKA Kak pasnaen Gusndeckord xumun. CBs3b 8 2 2 4
KHHETHKU C TEPMOIMHAMHUKOMN
2. |Paznen 2. OGpatumMeble peakuuu 1-ro u 2-ro mopsiaka 10 2 4 4
3. |Pazgen 3. Kunernueckuii aHaIM3 CIOKHBIX PEAKIUN 10 2 4 4
4. |Paznen 4. Kunetuka 3JIeMEHTApHBIX PEAKIIHi 4 2 2
5. |Paznen 5. OcHOBHBIE IPE/ICTaBICHUS TEOPUN 8 5 5 4
akTuBHpoBaHHOro Komiuiekca (TAK)
6. |Paznen 6. Peakiuu B pacTBopax 8 4 2
7. |Paznen 7. Clo>kHbIE peakiuu 10 4 4
8. |Paznen 8. IlenmHbie peakuu 6 2 4
9. |Paznen 9. Karanutnieckue peakiiuu 8 2 4 4
Beero 72 | 14|28 | 30
4.4 CamocrosiTeqibHAst padoTa CTY/ICHTOB
Bun camocrosrensHOM
HanmMeHoBaHHE TeMbl BHe'cIl[ynHTopHoﬁ paboTsI Onenoun | Ko- Kon
JTUCIIMIUTAHBI WA pa3fielia 00yJaromuxcsi, B T. 4. ¢ 5o KOMIIETEH-
KCP CPEJIICTBO | YacoB 004051
Paznen 1. Benenue u
OCHOBHBIC TTOHSTHS.
XuMHUYecKasi KHHETHKA [MpopaboTka y4eOHoi vO. PK 3 I1K(0)-1,1
Kak pazzen puznueckont JIUTEPaTyphl, JTEKLIHN ’
xuMUHU. CBSA3b KHHETUKH C
TEPMOIMHAMHUKOM
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Paznen 2. O6paTtumeie
peakuuu 1-ro u 2-ro [TpopaboTka yuebHOMI MK (0)-1,1
nopsaKa JUTEPaTypPhl, JTECKITH. 1, PK 3 ’
[ToaroroBka nokiana.
Paznen 3. Kunetnueckuit | IIpopaboTtka y4eOHOI vO. PK 4 ITK(0)-1,1
AHAJIU3 CIIOKHBIX PEAKLUN | JIUTEPATyPBbl, JICKLUN ’
Paznen 4. Kuneruka [TpopaboTka yuebHOMH MK (0)-1,1
AJIEMEHTAPHBIX PEAKIUI JINTEPATYPHI, JICKIIH. I, PK 3 '
[ToaroroBka oKjIaaa.
Pa3nen 5. OcHoBHEBIE
IPEJICTABIICHUS TCOPUU ITpopaboTka yqe6HovI71 VO. PK 3 I1K(0)-1,1
AKTHBUPOBAHHOTO JTUTEPaTyphbl, TCKIUN ’
koMmruiekca (TAK)
Paznen 6. Peakuuu B [IpopaboTka yueOHOM MK (0)-1,1
pacTtBopax JIUTEpaTyphbl, JEKIIHI. I, PK 4 ’
[ToaroroBka okiaaa.
Pasnen 7. CrnoxHbie [TpopaGoTka yueOHOI YO. PK 3 [1K(0)-1,1
peakuuu JIUTEpaTyphbl, JCKLHHA ’
Paznen 8. LlenHbie [IpopaboTka yqe6HouI/1 MK(0)-1,1
peakuuu JIATEPATYPBI, JICKIIUH. I, PK 3
[ToaroroBka qokmnaja.
Paznen 9. [IpopaboTka y‘IC6H(11/I MK (0)-1,1
Karanutuueckue peakiuy | JIMTEPATYPbI, JICKIUH. I, PK 4
[ToaroroBka okiaaa.
Bcero yacoB B 3 cemectpe: 30
4.5 JIabopaTopHbie padoThI
No No
y pazznena HaumenoBanwne nabopatopHbix paboT Kon-Bo
i JUCITUTLIAHBI 4acoB
N3yuenue CKOpPOCTH WHBEPCHUU TPOCTHUKOBOTO 4
1 1 caxapa
) ) W3y4eHne CKOpoCTH MyTapOTaIliH TITFOKO3HI. 4
N3yuenue CKOPOCTH pasnoKeHus 4
3 4 MEepoKCUJa  BOJOpOAA ra3oMeTpUIECKUM
METO/IOM.
4 5 W3ydyeHne  CKOPOCTH  THIPOJN3a  YKCYCHOTO 4
AHTHUJIPU/Ia METOJIOM SJICKTPUUECKOM MPOBOIUMOCTH
Wzydenue KUHETUKH peaxiuu OKHCIICHUS 4
5 7 THOMOYEBUHBI u THOAIlETaMUA
rexcarmanodeppat(Ill) B menouHom pactBope.
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Nzyuenue KUHETUKH (hOTOXUMHYECKOTO 4

6 8 pa3okKeHUs MepoKCuaa BOAOPOIA.
7 9 Karanutnueckue peakuuu 4
Uroro: 28

4.6 IlpakTHYecKHe 3aHATHSA (CeMHHAPbI) — HE IPEAYCMOTPEHBI YUECOHBIM IIJIAHOM
4.7. KypcoBoii npoekT (KypcoBasi padoTa) — He IPeyCMOTPEHBI y4eOHBIM IIAHOM

5. IlepedyeHb Y4eOHO-METOAMYECKOTO oO0ecreYeHUsl JI CaMOCTOSITEJIbHOH PadoThl

00y4arouUXCcH Mo JUCHUILIHHE (MOXYJIIO0).

1.AxmeroB H.C. OOmiast u Heoprannyeckas xumus, M.: Boicias mkosna, 1998.

2. 'onb0Opaiix 3.E. Macnos I'.1. «COopHuK 3a1a4 U ynpaxxHeHur 1mo xumur» M.: Beicr. k., 1997.

3. Qukepcon P., I'peit I'., Xeitt [>x. OcHOoBHBIE 3aKOHBI XUMHUH, M.: Mup, 1982.

4. Onenun C.C., ®anee I'.H. Heoprannueckasi xumus, M.: Beiciias mikoda,

5. IMaBnoB H.H. OO6miast u HeopraHu4deckast XuMus: Y4ae0. Uist By30B. - 2-¢ U3/1., iepepad. u JIo1.

— M.: Jlpoda, 2002. — 448c.

6. I'munka H.JI. 3agauu u ynpaxsaenus o ooiei xumuu 14-e usg.
YueOHo-npaktudeckoe nocooue.Cepus: bakanaBp. Axanemuueckuii kypc I'pud: YMO BO Kon
kauru: 383421 2015 . 236 c. ISBN: 978-5-9916-4780-9 Hena 339.00p.......
7. O61mas u Heopranndeckas XxuMus. JIabopaTOpHBINA MPAKTHUKYM.
VYyebHoe mocobue 115t By30B cepusi: OakanaBp. AKaJeMUYECKHI Kypc
8. Pocun U.B., Tomuna JI.Jl., Anukuna 1.b., babkuna C.C., benora JI.H., Endpumos B.1., Mscoenos
E.M., Spomunackuit A.W. I'pudp: MO Kon xuurn: 378862 2014 1. 477 c. ISBN: 978-5-9916-
1868-7 Ilena 599.00p.
9. I'muuka H.JI. OBLIAA XMW 19-¢ uza., nep. u 1on. Y4eOHUK ISl aKaJIEMAYECKOTO
6akanaBpuataCepusi: bakanasp. Akagemuueckuii kypc I'pud: YMO BO Kog kauru: 384406 2015 r.
900 c. ISBN: 978-5-9916-5055-7 Ilena 1 229.00p.
10. T'nuaka H.JI. IPAKTUKYM ITO OBIIEN XUMUH. Cepust: Bakanasp. AkaneMudeckuii Kype
I'pud: YMO BO Kox xaurn: 381020 2015 . 248 c. ISBN: 978-5-9916-4058-9

6. DoHJ OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEHHUS ATTECTAIMH 00yYAIOIIUXCS MO TUCIIHIITHHE
(Mony.110)
[IpemycMOTpeHBI ciieayonme BUAbl KOHTPOJIA Ka4eCTBA OCBOEHUS KOHKPETHOM TUCIUTIIINHBIL:
- TeKYIIHI KOHTPOJb YCIEBAEMOCTHU
- IPOMECKYTOYHAA aTTCCTAlUA 06yan0H11/1xcs1 10 JTUCHUITIINHE
@DOHJ OLIEHOYHBIX CPEJCTB AJIA MPOBEICHUS MPOMEKYTOUHOM aTTECTAllMM OOYYarOIIMXCS TI0
JTUCLUILIMHE 0()OpPMIIEH B IPUIIOKEHUH K pabouell mporpaMme AUCIUIIINHBL.

TunoBble KOHTPOJIbHbIE 3aJaHNUsI UJIM HUHbIe MaTepHabl, HEOOXOAUMbIE /IJIsl OLlEeHKU 3HAHMWIA,
YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeJbHOCTH B NPoLecce TEKYIero KOHTPOJIs

KoHnTposibHBIE BONpPOCHI M 3aJaHUS AJIsl NPOBENEHHS TEKYyIero KOHTPOJIs H
NPOMEKYTOYHOH aTTecTallid 1O MeTodaM OOHapy:KeHUsl, pa3JejeHusl H
KOHLIEHTPUPOBAHMA

1. XuMudeckass KHHETHKA KaK pasacia (pPI3PI‘-ICCKOI>i XHUMUH.
2.HCO6pElTI/IMBIe pPCaKkniu HYJICBOTO M IICPBOr0 IOpsAAKaA. Hepnon MOJIYIIpEBpallICHUA U CPCIAHCC
BpEMs )KU3HU B PCAKIUAX MIEPBOTO IMOPAAKA.
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3.HeoOpatumbie peakiuu BTOPOTO U TpeTbero nopsiaka. [Ipumepst. Peakiuu n-oro mopsiaxa.
4 Meronpl ompeneseHns MOpsSAKa U KaXyLIUXcs KOHCTAHT CKOpPOCTEH M3 JKCIEpUMEHTAIbHBIX

JaHHBIX, €I'0 A0CTOMHCTBA U HEAOCTAaTKHU.
5.Moaudukanuyu UHTETPAITbHOTO METO/IA.

6.luddbepeHnmanbHbIil METO T 00PaOOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX.
7.JIee  momudukanmm  audhepeHInaTEHOTO

mudepeHIaTbHOTO METOIOB.

METOJIA. CpaBHeHue

KontpoabsHast padora 1. TepmoauHaMuKa U KHHETHKA

Bapuanr 1.

1.  Onpenenure cranmaptayto AH peakuuu: COr) + 72 Oz = COxp)

HUHTErpajibHOI'O

2.  Ompenenure Bo3MOXHOCTH npoTekanus peakiud NHsClry + NaOH() = NaCl) + HoOr) +

NH3r)

IIPU CTAaHAAPTHBIX YCIOBUSIX U MPHU MOBBIIIEHHON TeMIiepaType.

3. Ompenenuts sHTANBIUIO 00pazoBanus HoO) mpu 500 °C ucxoast U3 craHIapTHOM TEIUIOTHI
oOpazoBanus (-241,60 k/[>k/MoIb) ¥ cuuTas ras3bl, y4acTBYIOIUE B PEAKIIMU UCATbHBIMH.

4.  Omnpenenute TeMIIepaTypHbIN KO3PPHUIMEHT U SJHEPTUIO AKTUBALMHU PEaKLUH, €CIIU
U3BECTHO, YTO MpH u3MeHeHuu temneparypsl oT 20 °C mo 45 °C ckopocThb ee Bo3pacTaeT B 6 pas.

OO0pa3en 6uiera Ha MEPBbI K3aMeH

MUWHUCTEPCTBO HAYKHU U1 BBICIHEI'O OBPA3OBAHIMA
POCCHUIMCKOU ®EJIEPALIUN
OI'BOY BO «Yeuenckuil rocyjapcTBeHHbIN yHuBepcuter uM. A.A. Kagsipoa»
buonoro-xumuueckuit pakynbTer

Kadenpa «Xumus»

04.03.01 «Xumusa»

YueOHas TUCIUININHA «AHATUTAYECKAST XUMUSD)

YTBepxieH Ha 3acefnanuu kadenpsl oT 3 ceHTsa0ps 2023 r., mpoTokon Nel

AK3AMEHAILIMOHHBIM BUJIET Nel

1. Xumudeckass KHHETHKA KaK pa3acin q)HBquCKOﬁ XHUMUH. 0611_[8.5{ XapaKTCPUCTHUKA KATUOHOB 1

AQHAJTUTUYECKON TPYTIIBI

2.Ilony>MOupuyecKuil METO ] MOCTPOEHUS TOBEPXHOCTEN MOTEHIIMAIBHON SHEPTrUuu DipUHTa-

[Monsuu (I13).

3.0Omnpenenute Bo3moxkHOCTh poTekanus peakiuu NH4CI(t) + NaOH(t) = NaCl(t) + H20(r) +

NH3(1)

IIPU CTaHAAPTHBIX YCIOBHSX U MPHU MOBBIIIEHHON TEMIIEPATYPE.

Jransbl popMUPOBAHUS W OLIEHUBAHUS KOMIIETCHIIH

)51

pazznen ¢pusznueckoit xumuu. CBs3b
KHHETHKU C TEPMOJTNHAMHUKOMN

HaumeHoBanue
Ne | KonTposmpyembie pa3aesibl (TeMbI) Kox xomnerenuumn OLEHOUHOTO
n/m | IMCUMILUTHHBI (W1u ee 4acTH)
cpeacrsa
Paznen 1. BeeneHnue u OCHOBHBIE
MOHATUSA. XMMHUUYECKasi KHHETHUKA KaK ITK(0)-1.1
1 (0) JIP, YO, PK
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5 Pasnen 2. O6patumMsble peakuuu 1-ro n ITK(0)-1.1 JIP, YO, PK
2-T0 TopsaKa
3 Paznen 3. KHHeTHquCKI/H?I aHam3 I1K(0)-1.1 JIP, YO, PK
CJIOXKHBIX peaKInun
4 Paznen fl Kuneruka snemeHTapHbIX I1K(0)-1.1 JIP, VO, PK
peaxiuit
Paznen 5. OcHOBHBIE MTpECTaBICHUS
[1IK(0)-1.1
5 | TeopuH aKTUBUPOBAHHOI'O KOMIUIEKCA JIP, YO, PK
(TAK)
5 Paznen 6. Peakuiuu B pacTBOpax [TIK(0)-1.1 JIP, VO, PK
7 Paznen 7. CinoxxHble peakiuu [TIK(0)-1.1 JIP, VO, PK
8 Paznen 8. llenHbie peakuun [TIK(0)-1.1 JIP, VO, PK
9 Paznen 9. Katanutudeckue peakiuu [TIK(0)-1.1 JIP, VO, PK

IIkaja 1 KpUTEPUH OLleHUBAHHUS MUCLMEHHBIX M TBOPYECKHUX PadoT

Bbanasl

Kpurepun

I'mybokoe u  mHpo4yHOE yCBOEHHME IpOrpaMMHOro  Martepuana. IlonHsle,
[OCJE0BaTeNIbHbIE, TIPAMOTHbIE M  JIOTMYECKM  H3JaraeMble OTBEThl  IpHU
BUAOM3MEHeHNN 3aaaHus. CBOOOMHO CIPaBISETCS C IMOCTAaBICHHBIMU 3a/1a4aMH,
MOXeT  O00OCHOBaTb  HPUHATBIE  pEIIEHUs,  JEMOHCTPUpPYET  BIAJCHUE
Pa3HOCTOPOHHUMH HAaBBIKAMH U TIPUEMAMH BBIITOJHEHHSI TPAKTUYECKHUX PadoT.

3HaHHe NporpaMMHOTO Marcepuajla, IpaMOTHOC MH3JIOKCHUC, 0e3 CYIICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, NPAaBUIIBHOC MPUMCHCHHUEC TCOPETUUCCKUX 3HaHI/II\/'I,
BJIaJJCHUC HCO6XOJII/IMBIMI/I HAaBbIKAMU ITPU BBITOJHCHUU IMMPAKTUYCCKUX 3a1a4.

JleMOHCTpHpYEeT YCBOEGHHE OCHOBHOTO MaTepualia, NP OTBETE JOITyCKAOTCA
HETOYHOCTH, IIPU OTBETE HEIOCTATOYHO IMpaBUIIbHBIE (POPMYIMPOBKH, HapyIIEHUE
MOCJIEIOBATEIEHOCTA B HW3JIOKEHHH TPOTPaMMHOTO MaTepuana, 3aTpyJHEHHS B
BBINOJIHEHUH TPAKTUYECKUX 3aaHUM.

2-1

Crnaboe 3HaHWME MPOTPAMMHOIO MaTepHalia, NpH OTBETE BO3HUKAIOT OIIMOKH,
3aTpyIHEHUS IPU BHIOJHEHUH MPAKTUYECKUX PadoT.

0

He ObU10 HONBITKY BBLITOIHUTD 3alaHuC.

IIxaja ¥ KpUTEPUH OLIECHMBAHUSA TECTOBBIX 3aaHHM

Ounenka Kpurepun
«OTIYHOY 3anaunue BoInOIHEHO HA 91 - 100%
«Xopomioy» 3ananue BoinonHeHo Ha 81 - 90%

«Y TOBJICTBOPHUTEITHHOY 3ananue BoInOIHEHO Ha 51 - 80%

«HeynosnerBoputenbHo» | 3aganue BeinoaHeHo Ha 10 - 50%
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7. IlepeyeHb OCHOBHOI U I0TIOJTHUTEIbLHOM Y4eOHOI JINTEPaTYypbl, HEOOXOTUMOM 115
OCBOEHHS IMCHUIJIMHBI (MOXYJIs1)

7.1 OcHoBHasI JIUTEpaTypa
1. Pocun U.B., Tomuna JI.J[. O0mas u Heopranudeckasi XuMHs. COBpEMEHHBIN KypC.
Y4eOHuk [1s akagemudeckoro Oakanaspuara. 2014 r.1338 c.
Cepusi: bakanaBp. AkaieMU4ecKuil Kypc
2. 'muuka H.JL. O6mas xumust 19-e u3 ., nep. u gomn. YUeOHHK IS aKaJeMHYeCKOro OakaliaBpuara.
2015 1.900 c. Cepus: bakanaBp. AkageMUyecKui Kypc.
4. I'muuxa H.JL. Ilpaktukym o obmeit xumuun. Y4yeOHoe nmocodue st akageMHIECKOro
OakanaBpuata.2015 r.248 c. Cepus: bakanaBp. AKageMUYECKUN KypC

7.2 JlomotTHUTEIbHAS JIUTEpaTypa:
1.AxmetoB H.C. O0mas u Heopranuyeckas xumusi, M.: Beicias mkomna, 1998.
2. l'onw6paiix 3.E. Macnos I'.1. «COopHuk 3a1a4 u ynpaxHeHui mo xumun» M.: Beicm. k.,
1997.
3. duxepcon P., I'peit I'., Xeiit J[>x. OcHOBHBIE 3aKOHBI XuMuu, M.: Mup, 1982.
4. Onenun C.C., ®anees I'.H. Heoprannueckas xumusi, M.: Bricias mikona,
5. IMaBnoB H.H. OGmias u Heopranuueckas Xumus: Yueb. Ui By30B. - 2-¢ U3J., nepepad. u oM. —
M.: Ipoda, 2002. — 448c.
6. Fmuaxa H.JI. 3AJJAYY U YITPAXKHEHU A 110 OBLIEN XUMUU 14-¢ u3n.
VYyebno-npaktuueckoe nocodue.Cepusi: bakanaBp. Akanemuueckuit kypc I'pud: YMO BO
Kon xuurn: 383421 2015 . 236 c. ISBN: 978-5-9916-4780-9 Ilena 339.00p.......
7. OBILASI U HEOPT AHUYECKASI XUMUS. TABOPATOPHBIN IIPAKTUKYM.
YyeOHoe nocodue amns By3oB Cepusi: bakanaBp. AkageMuueckuii Kypc
8. Pocun U.B., Tomuna JI.JI., Anmukuna U.b., babkuna C.C., benosa JI.H., Endpumor B.1.,
MsicoenoB E.M., Apommnckuii A.U. I'pud: MO Kon xauru: 378862 2014 r. 477 c. ISBN:
978-5-9916-1868-7 Hena 599.00p.
9. I'nmuuka H.JI. OBILIAA XUMUSA 19-e u3n., nep. u gomn. Y4eOHUK A7 aKaJeMHYECKOTO
6axanaBpuataCepust: bakanasp. Akagemuueckuii kypc I'pud: YMO BO Kog xnuru: 384406 2015
r. 900 c. ISBN: 978-5-9916-5055-7 Hena 1 229.00p.
10. Tmuaka H.JI TIPAKTHKYM IO OBLIEN XUMUWH. Cepusi: BakamaBp. AKaZeMUIeCKHil Kype
I'pudp: YMO BO Koz xnuru: 381020 2015 . 248 c. ISBN: 978-5-9916-4058-9

8. IlepeueHb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTn “UHTepHeT”
(nanee - cerb "UHTEpHET”), HEOOXOAUMBIX /IJISi OCBOCHUS JUCIUIJIMHBI.

OBC IPRbooks

Cucrema 'TAPAHT: a5eKTpoHHBIN NEPUOANYECKUI CIIPABOYHUK [ DIIEKTPOHHBIN pecypc].
Koncynprant [1ntoc: cipaBo4HO - MOMCKOBAsi cCUCTEMa [ DJIEKTPOHHBIN pecypc]. —

OOO Hayunas snexkrpoHHasi Oubnuoreka. IHTerpupoBaHHbIN Hay4HBIH HH(OPMAIIMOHHBIN
MopTal B pOCCUICKOM 30HE ceTu MHTepHeT, BKiItovaromuii 6a3bl JaHHBIX HAYUYHbIX U3JaHUN U
CEepBUCHI AJIs1 HTH(POPMAITMOHHOTO 00eCTIeYeHNs HayKU U BBICIIET0 00pa30BaHMUsL.
http://elibrary.ru/

5. Hudopmannonnas cucrema «EnuHoe okHO 10cTyna kK 00pa3oBaTeNIbHBIM pecypcam»
(http://window.edu.ru/).

NS

8.1.CocTaB mporpaMMHOro odecriedeHus

Enunas snekTpoHHas obpa3zoBareibHas cucrema U-complex
AHTHIUTaruaT

3. Omeparmonnas cuctema Windows

A
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4. KommbroTepHast nmporpamma s xuMukoB AcidBasel ab
5. KowmmbroTepHas nporpamma juist xumukoB ChemLab

9.MeToauyecKkue yKazaHus 1Jisl 00y4aIOIHUXCS 110 OCBOEHUIO THCIIUIIHHBI
Teopernueckue 3HaHUS, MOMyUYEHHBIE U3 Kypca JIEKIUH, 3aKpEIUISIOTCS Ha JIabopaTOPHBIX
3aHATUAX. JlTabopaTopHbIE 3aHATHS TPOBOJIATCS B CIICIIUATILHO 000pYA0BaHHBIX JIabopaTtopusx (2-16
«JIaboparopust ananmutuueckord xumuu Nely, 2-25 «JlaGoparopus aHamUTUYECKOW XUMHH Ne2y ¢
NPUMEHEHHEM HEOOXOIUMBIX CPEICTB OOydeHHs (J1abopaTopHOro 00OpYyIOBaHMS, OOpa3IOB,
HOPMATUBHBIX U TEXHUYECKHUX JOKYMEHTOB H T.II.).

[Ipu BbIMOMTHEHMH J1TAOOPATOPHBIX PAOOT MPOBOAATCS: TOATOTOBKA OOOpPYNOBaHHUA H
npubopoB K paboTe, HM3ydeHHE METOJAMKU palbOThl, BOCIHPOM3BEACHHUE H3Yy4aeMOIro SBIIECHUS,
U3MEpPEHUE BEJIMYUH, ONpEEICHUE COOTBETCTBYIOIUX XapaKTEepUCTUK U MOKa3arenel, oopaboTka
JAHHBIX U MX aHainu3, 00oO0IIeHne pe3yiabTaToB. B Xxoxe npoBeneHust pabOT MCHONB3YIOTCS IUIaH
paboThl 1 TabnMIbl AJis 3anucell HaOmoaeHuid. [Ipy BeImoHEeHNH 1a00paTopHO paboThl CTYACHT
Be/IeT paboyvre 3amucH Pe3yIbTaTOB U3MEPEHUH (MCIBITAaHHM), OPOPMIISET pacyeThbl, aHATU3UPYET
IOJyYeHHbIE JaHHbIE IIyTeM YCTAaHOBJIEHUS HMX COOTBETCTBHS HOpPMaM MW/MJIM CPAaBHEHUS C
U3BECTHBIMU B JIUTEpaType NaHHBIMM W/WINM JAHHBIMH JpPYTUX CTyIAeHTOB. OKOHUYaTeIbHBIE
pe3ynbratel  odopmisitorcss B (opme 3akimoveHHs. B y4eOHO- METOAMYECKOM IOCcOOMU 110
71a00paTOpHOMY NPAKTHUKYMY YKa3blBaeTcs NEpeueHb CpPeACTB 00ydeHHUs, (GopMyJHpyercs ILelb
NPOBEICHUS U COJCPIKaHUE Kax10il aboparopHoil paboTel. [lo pe3ysibpraTtam, HMOTYYSHHBIM TPU
BBINOJIHEHUH JIAOOPAaTOPHBIX padboT, ohopMsioT JabopaTopHblil oTyeT. OTUeT OLIEHUBAETCs IO
COJCPXKAHUIO  TEOpeTHYeCKOW  MH(pOpMalMM, NPABWIBHOCTH  OOpabOTKM  MOJYYEHHBIX
AKCIEPUMEHTAJIbHBIX IaHHBIX U BEPHOCTH WX UHTEPIPETALIH.

Meroanueckue ykazaHus 1o opopMIIEHHIO OTYETA 110 JTaOOPAaTOPHEIM paboTaM.

OdopmiieHre oTyeTa BHIMOJIHAETCS B IeyaTHOU ¢opme. B oTdyere 101KHBI ObITH
IPUBEJICHBI: 11€1b pabOThI; KPATKOE U3JIOKEHUE TEOPETHUECKUX OCHOB, METOJMKA MPOBEICHUS
paboTel; 00paboTKa U 00CYKICHHE MOIYYEHHBIX PE3YJIbTaTOB, BHIBOJIBI.

HaGop Tekcra nomkeH ObITh ciefiaH B TeKCTOBOM peaakTope Microsoft Word nist Windows
0001 BEpCHH.

[Tpu HaOope TekcTa cienyeT BbIIEPKUBATh CIeAyIoNue 00s3aTeabHble TPEeOOBAHUS:

1. Orctynsl cieBa — 30 MM u cripaBa - 10 MM, cBepXy, cHU3Y — 20 MM.

2. pudt ocHoBHOro Tekcra - Times New Roman; pasmep 14 myHKTOB

(xermw), 1,5 uaTepnan.

3. AO3amHBIA OTCTYI paBeH 5 NEUYaTHBIM 3HAKAM.

4. Hymepamus cTpaHull — BHU3Y.

5. 3aroyioBKH, OJ[3ar0JIOBKU, PUCYHKH, TAOIHIIbI, POPMYJIIBI OTIEISIOTCS OT OCHOBHOTO TEKCTa
MEXXCTPOUYHBIM PACCTOSTHUEM.

10. [lepeyenb HH(POPMAITHOHHBIX TEXHOJIOTHil, HCNOJIb3yeMBbIX IPH OCYIIECTBJIECHUHU
00pa3oBaTeIbLHOIO NMPoUEcca MO0 JUCHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOro ofecrnedeHus 1 HHPOPMANMOHHBIX CIIPABOYHBIX cUCTeM (NPH
He00XO0AMMOCTH).

Enunas snexTponHas oopaszoBarebHas cucrema U-complex
AHTHIIIArHaT

Buneo-neknuu

ONEeKTPOHHbIE YUeOHUKU

DNEKTPOHHBIE MPE3ECHTAINH
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http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

KomneroTrepHoe TecTupoBanue

11. MaTepuajibHoO-TexHUYecKasi 0a3a, HeoOXoaMMasi /151 OCYIIeCTBJICHUS
00pa30BaTeJILHOI0 NMPoLEcca Mo AUCHUILIHHE (MOIYJII0).

JlexumoHHbIE 3aHATHS NpoBosATcs B ayauTopuu 4-01 neknuonnoro xopmyca (b) (kopmyc
KamIryca) YeueHCKOro rocyJapCTBEHHOTO YHUBEPCUTETA, OCHAIIICHHOH TaKkKe U MPEe3eHTAllMOHHON
TEXHHUKOM.

JlaGopaTopHble pabOThI MPOBOAATCS B YUeOHBIX JabopaTopusax kadeapsl xumun (3-23, 2-
18), KOoTOpbIe OCHAIICHBI BBITSHKHBIMU IIKaQaMi ¥ OCHOBHBIM JIAOOPATOPHBIM 000PYI0BAaHHEM:

0/15 836eulUBanLsl — BEChl TEXHOXUMHUECKHUE U aHATUTHYECKHE;

o urbmposanusi — BOPOHKH CTEKJIsIHHBIC, (dapdopoBble, K00k byH3eHa, Hacochl
KamoBckoro, BakyyMHbIE HACOCHI;

OJ1s1 BbICYUWUBAHUS U NPOKAIUBAHUS geujecms — dKCUKATOphl, yamku [lerpu, dhapdpopossie
YaIllKW, TUTIIU, CIIUPTOBKH, CYIIUIbHBIC MKA(BI, MyQelbHbIC TeYH;

0715 NPpU2OMOGIeHUsI pACMBOPO8 — CTaKaHbl, MEPHBIE KOJIOBI, MEPHBIE LIMIIHH/PHI, TUTIETKH,
HabOpHI aApEOMETPOB;

07151 NPOBEOEHUsI PA3TUYHBIX ONBIMOE NO NOLYYEHUIO BEeUjeCE U GbIABICHUIO UX XUMUYECKUX
c60ticme — CTEKJITHHbIE POOUPKHU, CTaKaHbl, KOJIOBI U peTOPTHI; KoJObI Bropiia;

BOPOHKH KarebHbIe, CKISHKU J{pekcens, TUIeHKo u Apyrue mpoMbIBHbIE CKIISTHKU;

(bapdopoBbIe YANTKU, CTAKAHBI, TUTIIH, CTYIKHU C IECTUKAMU; anmnaparsl Kumma, ra3oMeTpsl,
030HATOPBI, KAJIOPUMETPHI, TEPMOMETPHI, KOJIOOHATPEBATENH;

BOJISIHBIE, MACTISTHBIE U TIECUaHble 0aHu;

XOJOMWIBbHUKY JIMOMXa, BO3MYIIHBIC XOJOMWIBHUKH, KPUCTAJUIM3ATOPBI; MPHOOPHI s
HAOII0/IEHUS AIIEKTPOIIPOBOTHOCTH, TSl DNIEKTPOIN3a; TaIbBAHUYECKUE DIIEMEHTBI; BOJILTMETPHI,
TEPMOTIapHI, TAOOPAaTOPHBIE ABTOTPAHC(POPMATOPHL;

MepeMENINBaloIIee YCTPOUCTBO, IEHTpU(YyTa, KOJOOHArpeBaTENH;

CTOJIBI JTAOOPATOPHBIC U MIPUCTEHHBIE C MOBECHHBIMH - BOJION U MIepeMeHHBIM TokoM 220 B;
XUMHUYECKHE TKa(bI TSI XPAHCHHS: PEaKTUBOB; TIOCYIBI; IPUOOPOB; XaJIaToB, BEPXHEH OJCK/IBI,
BBHITSDKHBIE ITKa(bl, HA00p apeoMeTpoB, Kanopumetp, pH-metp, ciektpodoTomeTp,
($OTOKOIOPUMETP, TAOOPATOPHBI MUKPOCKOIL.
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10.

11.

Conepxanne

CcTp.
Ienu u 3a1a4n OCBOCHUS JUCLUIUINHBI 4
IlepedeHp mIaHUPYEMbIX PE3YIbTATOB OOYUEHUS 110 TUCLMITIIMHE

(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaMU OCBOEHUS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecto aucuumiusel (Moayist) B ctpykrype OITOIT 6
CopepxaHue JUCHUILIMHBI (MOyJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM

(pa3zenam) ¢ yka3aHHEM OTBEIEHHOI'O Ha HUX KOJIMYeCTBa

aKaJIeMUYECKHUX YacOB U BUJIOB YUE€OHbBIX 3aHATHIM 6
[lepeyeHp yueOHO-METOIMUECKOr0 00ECIeUeHUs Ul CaMOCTOSATEIbHON

paboThl 00YYAOIITUXCS IO JUCIUTIINHE (MOTYJIIO) 11
@OoH/1 OLIEHOYHBIX CPEJICTB LIS TPOBEACHUS IIPOMEKYTOUYHON aTTeCTalluu
00yJaromuxcs Mo JUCIUTUTHHE (MOJIYIIIO) 12
[lepeyeHb OCHOBHOM ¥ JOMOJHUTEIBHON Y4eOHOH TUTEpaTyphI,

HEOO0XOAUMOM 111 OCBOCHUS AUCIUIUINHBI (MO/TYJIS) 16
Ilepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKALIMOHHOM CeTH

"NuTepHer", HEOOXOAUMBIX JI1 OCBOCHUS JUCIUILTUHBI (MOJTYIs) 16

MeTtoauueckue yka3aHus Jisl 00y4Yaroniuxcs M0 OCBOCHUIO TUCIUTUIMHBI

(Momyms) 17
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCIIOIB3YEMBIX MPU

OCYIIECTBJICHUU 00pa30BaTEILHOIO MPoIlecca MO JUCIUIUIMHE (MOYIIIO0),

BKJIFOYAsI IEPEUCHB MPOTPAMMHOT0 0OecIiedeHHsI 1 MH()OPMAITMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH) 18
Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM /IS

OCYIIECTBIEHUS 00pa30BaTEIBLHOTO Mpollecca MO JUCIUILTHHE (MOIYIIIO) 18



1. e 1 3a7a494 OCBOECHUS JUCHUTIIUHBI

]_Ie.]'lb OCBOCHMSA NUCHHUILUIMHBI. [IOJIYy4YCHHUC 0a30BOro O6pa30BaHI/I$I 10 BCEM aCIICKTaM
COBpeMeHHOﬁ OCHOBbBI HCOPTaHUYICCKOI'O CUHTEC3a q)OpMI/IpOBaHI/Iﬂ KOMIIECTCHIIUU B obnacTu
BBISABJICHUS B3aMMOCBA3HU BCCX U3YUCHHBIX paHCC JUCHUIIINH, O3HAKOMJICHUC C COBPCMCHHBIMU
MCTOJaMH CUHTC3a HCOPIraHNYCCKUX COGHHHGHHﬁ, a TaK)XKC MCTOAaMH UX I/II[GHTI/I(bI/IKaI_II/II/I

3agauM JUCHMILIMHBI Pa3BUTHE TEOPUH BCEX XMMUYECKUX U (PU3UKO-XUMHUYECKUX
METO/IOB aHAJIM3a U Ollepalui, C KOTOPbIMU CTAJIKUBACTCA XUMUK- AHAJIUTUK B IIpOLIECCe
pa3pabOTKH, COBEPIIEHCTBOBAHUS U IIOBCEHEBHOTO BBIIIOJHEHUS Pa3/IMYHbIX METOAMK aHAIIN3A;
Hay4HOEe 000CHOBaHHUE OOLIMX BOIIPOCOB TEOPHH ONpPEAEICHUs, UIeHTU(DUKALMY, pa3AeTeHUus U
KOHILICHTPUPOBAHUS BEILECTB.

2. IlepeuyeHb MIIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI MO0 JAMCLHHUIIJIMHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU Pe3yJIbTATaAMH 0CBOEHHS 00pa30BaTeIbHOM NPOrPaMMBl.
[Ipouecc uzydenus nucuuminHbl «OCHOBBI HEOPTaHUUECKOTO CHUHTE3a» HAIPAaBJICH Ha
(dbopMHUpOBaHKE PJIEMEHTOB CIEIYIONUX KOMIeTeHIIUN B cooTBeTCTBUU ¢ PI'OC 110 1anHHOMY
HaIIPaBJIECHUIO MMOATOTOBKH

I'pynna kommerenuui Karteropusi komneTeHnuii Kon
ObmenpodeccuoHanpHbIe Yuér (hakTOpOoB BHEIIHEH OIIK-1: cmocobeH
KOMITCTCHITHH CpeIbI BBIMOJIHATH

KOMILIICKCHbBIE

HKCIEPUMEHTAIbHBIE U
pacueTHO-TEOPETHIECKHE
UCCIICIOBaHUS B
n30paHHO# obnacTu
XMMHU WITA CMEXKHBIX
HayK C MCII0JIb30BaHHEM
COBpPEMEHHBIX PHUOOPOB,
IPOTrPaMMHOTO
oOecnieueHus u 6a3
JTAHHBIX
npodeccrnoHalIbHOTO
Ha3HauYEHUs

[TpodeccuonanbHble CrneunanbHble 3HAHUS U 1K (0)-2.
YMEHHUS, HEOOXOIUMBIE IS
3¢ (PEKTUBHOTO peIICHUS
3a71a4 B IPOU3BOJICTBEHHOM
NEeSTeIbHOCTH

CriocoGeH npoeKTUBaTh
Y OCYLIECTBJISATh CUHTE3
HEOPTaHUYECKUX
BEILIECTB U COSAUHECHUM C
3aJaHHBIMHA CBOMCTBAMU




B pesynbrare ocBOCHMS AUCIUIUIMHBI 00YYaONTUICS JOJIKEH:

Pe3yabTaThl 00yYeHus
10 JUCUMILIMHE

HaunmenoBanue
Kon

HHINKATOPA
KOMIICTCHIINHU

KOMIICTCHIINH
OIIK-1.1: Hcnonp3yeT CyLIECTBYIOIINE
U pa3pabaTbiBa€T HOBBIE METOAUKH
IIOJIy4eHUs] W aHalIM3a BEUIECTB U
MaTEpHUaJIOB UL peleHus

UCCIICI0BATEIbCKUX 33/1a4 B M30paHHOU
00JIaCTH XUMHU MITH CMEXKHBIX HayK
OIIK-1.2: Vcnonp3yer COBpeMEHHOE
00opy10BaHuE, IPOTPAMMHOE
obecriedeHre 1 npodheccuoHaIbHbIC
0a3bl JaHHBIX IS pEILICHNUs 3a/1a49 B
n30paHHON 001aCTH XUMHH WITH
CMEXXHBIX HayK

3HaTh:

- 001IMe TPUHITUIBI K METOIbI TIOTY4YECHUS
HEOPraHUYECKUX BEILECTB ,

- OCHOBHBI€ JIa0OpaTOPHBIE IPUEMBI, UCII0JIb3yEMBIE B
HEOPraHUYECKOM CHHTE3E.

yMeThb: IUIAHUPOBATh U OPraHU30BaTh 3KCIIEPUMEHT;
JI0Ka3aTelbHO  OOCYXK/JaTh  TEOPETUYECKHE U
MPAaKTUYECKHE MPOOJIEMBbl CHHTE3a HEOPraHHMYECKUX
BELICCTB;

WCIIOJIB30BaTh 3HAHUS 110 CHHTE3y HEOPTraHWYECKHUX

BEILIECTB B OynyueitnpodeccruonaibHON
NEeATEILHOCTH
BJAQJeTh: 3HAaHUIMH O COBPEMCHHBIX METOJ/ax

WCCIICIOBAHMS HEOPTaHUIECKUX COCTUHEHUH;
METOJaMU PErHCTPaluu u 00pabOTKHU PEe3yJIbTaToOB
XUMHYECKOTO IKCIIEPUMEHTA!

l.mMeromamu u  Oe3omacHOro  oOpamieHus ¢
XUMHUYECKHMH BEIICCTBAMHE C YICTOM MX (U3HUECKUX
1 XUMHYECKHX CBOMCTB

2..3HaHUSAMH 00 OCHOBHBIX HAIPaBIICHUSAX B 001aCTH
COBPEMEHHOM XHMHH, O HOBBIX MOAXOJaX K
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO XUMHUYCCKUX
peaKIvii ¥ XUMHUYECKUX MPOIIECCOB

IIK (0)-2.1: [IpumeHseT 3HaHus B
MaTEPUAIIOBEACHUH B TIOJYUYEHUH
HEOPraHUYECKUX BELIECTB C 3aJaHHBIMU
CBOWCTBaMHU

IMK(0)-2.2: IlpumeHnsier
KPUCTAJUIOXUMHUYECKHUE,
TEPMOAVHAMHAYECKUE Y KHUHETUUECKHE
MPENCTABIEHUS U1 IPOBEACHUS
HAIPaBJIEHHOTO HEOPTAHUYECKOTO
CHUHTE3A.

3HaTh: 00 aKTyaJIbHBIX HAIPaBJICHUSIX UCCIIEAOBAHUM
B COBPEMEHHOMN TEOPETHYECKOU 51
HKCHEPUMEHTAIbHON XMMHUU (CUHTE3 U MPHUMEHEHHE
BEUIECTB B  HAHOCTPYKTYPHBIX  TEXHOJIOTHUSX,
UCCIIEIOBAaHUSI B KPUTHUECKUX YCJIOBUSAX, XHMHUS
KU3HEHHBIX IIPOLIECCOB, XUMHUS H OKOJIOTHS H
IpyTHe);

YMeTb: NPUMEHSTH MOJYYEHHBIC 3HAHWS U HABBIKU
IIPY BBITIOJIHEHUU KYPCOBBIX U JUIUIOMHBIX pador,
Bnagers: HaBbIKAMU IIPOBEIEHUS XMMHUYECKOTO
JKCIIEPUMEHTA, MeTOaMHI MOJIy4EeHHUS u
HCCIIEIOBaHM XUMUYECKUX BEIIECTB,

- HaBbIKaMH pPabOThI Ha COBPEMEHHOW Y4YeOHO-
HAy4HOU anmapaType IMpH INPOBEACHUM XMMHUYECKHUX
JKCIIEPUMEHTOB




1. Mecto aucunmiaunsl B cTpykrype OIIOIL.

Jucuumnunaa «OCHOBBI HEOPraHMYECKOro CHUHTE3a» OTHOCUTCS K JUCIMILIUHAM 0a30BOM
yactu broka «/ucuumnunel (Mmoaynu)» — b1.0.08 mporpamMbel MarucTparypsl 0 HampaBICHUIO
noarotoBku 04.04.01 - Xumus (ypoBeHb MarucTpaTyphbl) M U3ydaeTcs B 3 ceMecTpe 1o ouHou popme
o0yueHHs U B 3 ceMecTpax Mo 04HO-3a04HOM (hopme 0OydeHusl.

Jis ocBoenust AuUCHUIUIMHBI «OCHOBBI HEOPTaHUYECKOTO CHHTE3a» OO0ydarommecs
UCTIONIB3YIOT 3HAHUSA, yYMEHHS, CHOPMHUPOBAHHBIE B XOAEC H3yUYCHUS MUCHUILUIMH «Du3ukay,
«Marematukay, «O0111ast 1 HEOpraHUYeCcKask XUMUS».

JucuurmumHa «OCHOBBI HEOPraHWYECKOTO CHHTE3a» SIBIISICTCSI 4YacTbiO  MPOrPaMMBbI
MarucTpaTtypbsl HEOOXOAMMOHN [UIsl TMOJIHOLIEHHON IOATOTOBKM K TOCYJAapCTBEHHON HTOTOBOM
aTTECTallHH.

TpynoeMKoCTh, 4acoB

But paboter CeMecTpbl Bcero
3 2

O61mas TpyJ0eMKOCTh 4/144 4/144
AynutopHas pabora: 51 51
Jexyuu (JI) 17 17
Jlabopamopuwvie pabomot (JIP) 34 34
CamocrosTenbHas padoTa 39 39
CamMocTosATeabHOE U3yUeHUEe Pa3aeiioB 39 39
Buz uTOroBoro KOHTpoJIs — 3K3aMeH 54 54

4.2 Copep:kaHue pa3aejoB TUCHUTLINHBI

Ne HaumeHnoBanue CoaepixkaHue JIEKIMOHHOIO 3aHATHS ®opma
n/n pasnena TeKyIero
KOHTPOJIA

1.
Baxueiimue TexHuka 6€30MaCHOCTH NPH CUHTE3E VO, PK,
HUCTOYHHMKHU HEOPraHUUYECKHX BElecTB. BaxHeiimue HcTounukn | 1F
UHpOpPMAaLIMKU O MyTAX | UH(OPMAIMU O MYTAX CHUHTE3a HEOPraHUYECKUX U
CHUHTE3a KOOPAMHAIIMOHHBIX COEIMHEHNH. TeopeTnueckue
HEOPraHUYECKUX U OCHOBBI HEOPIraHUYECKOro cuHresa. [lpumenenue

1 | KOOpIMHAIMOHHBIX XUMHUYECKON TEPMOJIMHAMHUKHN B HEOPTaHUYECKOM
COCIMHEHU. cUHTe3e. BnusHue pa3nnyHbIx (akTopoB Ha
Teopernueckue XUMHUYECKOE JIEUCTBYIOIIMX MAacC B HEOPTaHUYECKOM
OCHOBBI cuHTe3e. BiusHue Temneparypsl Ha CKOPOCTh
HEOPraHNYECKOI 0 XUMUYECKON PeaKInn. DKCIEPUMEHTAIbHAS TEXHUKA
CUHTE3a. HEOPraHUYECKOro CHHTE3a.
OcHOBHBIE METO/IbI OcCHOBHBIE METOIBI pa3jieneHus, KoneHTpupoBanus | A, YO,
pasneneHus, Y OYMCTKU HEOPraHUYECKUX BEUIECTB. XUMUYECKUE PK, JIP
KOHIICHTPUPOBAHUA U | TPAHCIIOPTHBIE peakunu. Kpucramm3zanus.
2 | OYUCTKH IIpoBenenue kpucraumsanuu. JUCTHIIAIUS.

HEOPraHUYECKUX Bosronka. Xpomarorpadudeckuii u
BEILECTB. JKCTPAKI[UOHHBIA METObI OUUCTKU U
XHUMHUECKHE paszieneHus HEOPraHMYECKUX BEIIECTB.




TPAHCIIOPTHBIE
peaKIuu.
Peakiiuu B razoBoit Peakuuu B razosoii ¢aze. Ocodennoctu nposeaenus | A, YO,

3 | dase. peakmuii B ra30Boil dase. PK, JIP
TBepnoda3zubie TBepaodasHbie METOIBI CHHTE3A. A, YO,JIP

4 | METOIbI CUHTE3A. MertamioTepMUYecKie METOIbl CHHTE3a METAJIIOB U

HEMETAJIJIOB.
MeTtobl cuHTE3a MeTtopl cuHTE3a O€3BOAHBIX HEOPTaHUUECKUX A, Y0,

5 0e3BOIHBIX coequHeHnil. O0e3BOXKUBaHUE KPUCTAIIOTUIPATOB. PK, JIP
HEOPraHMYECKUX [IpoBeenne CHHTE30B HEOPTAHUYECKUX MTPETIApPaTOB
COETMHEHUH. B OpraHUYECKHUX PaCTBOPUTEISIX.

[Tonydenue npocteix | IlonmyudeHne mpoCThIX BELIECTB, OKCHUJIOB, VO, PK,
BEIIECTB, OKCUJIOB, raJIOreHU 0B, THAPUAOB, THIPOKCUIOB, KUCIIOT,

g | TIOreHNII0B, cotiei. CnocoObI MOTyUYeHHUsl OKCUJIOB, TAJIOTEHHUIOB,
TUAPUIOB, TUAPUIO0B METAIJIOB U HeMeTalIoB. CriocoOsbI
THJIPOKCHUIOB, MOJTyYSHHS THIIPOKCUIOB, OECKUCIOPOTHBIX U
KHCIIOT, COJIeH. KHCIIOPOJICOACPIKAIIUX KUCIOT U UX COJICH.

Ocobennoctu OcoOeHHOCTH ITpenapaTUBHBIX METOJ0B B XUMHHU YO,JIp
MpernapaTUBHBIX KOOPIUHAIIMOHHBIX COCMHEHUIA.

7 | METOJIOB B XUMHHU JIBOWHBIE COJIM U KOMITJICKCHBIE COCTUHECHUS.
KOOPJIMHAIIMOHHBIX KoHcTaHThl yCTONYMBOCTH KOMILIEKCHBIX
COCMHECHUM. coeauHeHuil. [lonydenne ruipokco-, HHaHo-,

aII0KOMIUIEKCOB, aMMHUAKaTOB
OYHASA ®OPMA OBYUYEHUSA
4.3. Pazgenbl AMCHUIIMHBI M BU/ABI 3aHATHI, n3yyaemble B 111 cemecTpe
Ne i/m Pazgen/rema
KosngectBo yacoB
AynuTopHas pabdora Ccp
Bcero JI JIP
Baxkneiive ncTtouHuKU HHGOPMALIUU O 5 5
MyTSIX CHHTE3a HEOPTaHUYECKUX U
1. KOOPJAMHAIIMOHHBIX COCIUHEHNN. 4 4
Teopernueckue OCHOBBI HEOPIAHUYECKOTO
CHHTE3a.
OcHOBHEBIE MCTOAbI pasaciicHus,
2. KOHLEHTPUPOBAHUS M OUYUCTKH HEOPTaHMUYECKUX 2 2 4 5
BEIECTB. XMMUYECKHUE TPAHCIIOPTHBIEC PEAKLIUU.
3. Peaxiuu B ra3oBoii dase. 2 2 4 6
4, TBepaodazHbie METOIBI CHHTE3A. 2 2 4 6
5 Mertonas!l cuHTe3a 0€3BOIHBIX 2 2 5 5
' HEOPraHMYECKUX COCTUHEHUH.
[Tonmy4yeHne MPOCTHIX BEIIECTB, OKCHJIOB, 2 3
6. raJloreHU0B, TUAPHUIOB, THAPOKCUJIOB, 6 6
KHCJIOT, COJICH.




OcobeHHOCTH TpenapaTUBHBIX METOJIOB B 4 4
7 XUMUHU KOOPIMHAIIMOHHBIX COSAMHEHUH. 6 6
Hroro 90+54 17 34 39
4.4 CamocTrosiTeJibHasi padoTa CTYJ1eHTOB
Bun camocrosrensHOR Kon
BHEAYIUTOPHOU pabOTHI Onenouroe Kos-so KOMIIETEH-
oOyuaromuxcs, B T. 4. KCP CPEACTEO Hacos U
BakHel1me nCTOYHUKH IIpopabotka y4eOHOi YO, PK [TK-2.1
MH(pOPMALINH O IyTSX CHHTe3a | THTCPATYpBI, JeKLuil IK-2.2
HEOPraHUYECKUX 1
KOOPJIMHALMOHHBIX 4
coeguHenuil. Teopernueckue
OCHOBBI HEOPTAHUYECKOTO
CHUHTE3a.
OcHoBHBIE MeTOABI pasneneHus, | IIpopaboTka yueOHOM I, PK OIIK-1.2
KOHIEHTPUPOBAHUSA U  OYMUCTKH | JTMTEPATYPEI, JICKINH. TIK-2.1
HEOPraHMIeCKUX Bemects. | [10ATOTOBKA NOK/aza. 5 [K-2.2
XUMUYECKUE TPaHCIIOPTHBIE
pEaKILMH.
Peakiuu B ra3zoBoii dase. [IpopaboTka Y‘I€6HOVP“I I, PK OIIK-1.2
JIMTEPATYyPBhI, JICKIIUU. 6 HK_21
[ToaroroBka noknaza. MK-2.2
TBepnodazubie METOIBI [MoaroToBka noKIaza. PK, I 5 OIIK-1.1
CHHTE3A.
Mero1! cHHTE3a OE3BOAHBIX IIpopabotka yueOHOH T,PK 6 IK-2.1
HEOPTaHMYECKUX COSAMHEHU. JIUTEPATYPBL, JeKIHH T1IK-2.2
[Tosy4yeHue MPOCTHIX BemmecTs, | IIpopadoTka yuebHoi YO, PK OIIK-1.1
OKCHIIOB, TAJIOTEHUOB, JITEPATYPBL, JEKIUHUH. 5 OIIK-1.2
TUJIPUOB, TUAPOKCUIIOB, TIK-2.1
KHCJIOT, COJIEH.
OcoGennocTy npenapaThBHbix | [popaborka yuebroit YO, PK OIIK-1.1
METOIOB B XUMHAU JIMTEPATYyPhl, JICKIHUU.
KOOPJAMHALIMOHHBIX 6
COEMHEHHIA.
Bcero yacos B 3-em cemecTpe — 39 yacon
4.5 JlaGopaTopHbie padoThI
Ne Ne Cooeporcanue npaKkmuyeckoz2o 3aHamus Kon-Bo
n/m | pa3uena 4acoB
1.11 TexHrka 0€30MaCHOCTH MPU CUHTE3€ HEOPTaHUIECKUX
BEIIECTB.
BrnusiHue pa3nuyHbIx GaKkTOPOB HA XUMHYECKOE paBHOBECHE. 4
Brustaue Temneparypsl Ha CKOPOCTh XUMUUYECKOW PEAKIIHH.
OKCIIepUMEHTaIbHAsl TEXHUKA HEOPraHUYECKOr0 CUHTE3a.
2.2 Kpucranmuzanus. [IpoBenenue kprcramum3aiuim.
Juctunnsius. Bozronka. XpomaTtorpadudeckuit u 4
AKCTPAKIIMOHHBIA METO/Ibl OYUCTKHU U
pa3JieJIeHUs HEOPraHUYECKHUX BELIECTB.




Peaknuu B ra3zoBoit ¢gaze. OcoOOEHHOCTH POBEICHUS
peakuuii B
ra3oBoii (pasze.

TBeprodasubie MeTOABI CHHTE3a. MeTalioTepMUIecKue
METO/Ibl CUHTE3a METAJIJIOB U HEMETAJIJIOB.

Mertonbl cuHTe3a 6€3BOIHBIX HEOPIAHUYECKUX COCIMHEHHH.
O6e3BoXxHMBaHNE KpHCTALIOrHApaToB. [IpoBeieHne cuHTe30B
HEOPraHMYEeCKUX IIPErnapaToB B OPraHNYECKUX
pacTBOPUTEIISX.

[TomyuyeHne NpoCThIX BEIIECTB, OKCHIOB, FAJIOTCHHJIOB,
TUAPHUIOB, THIPOKCHIOB,KUCIOT, coeid. CriocoObl MOTyYeHUS
OKCHJIOB, TaJIOTCHHU/IOB, THPUJIOB METAJUIOB M HEMETAJIIIOB.
CriocoObI MoTy4eHHsI THAPOKCUIOB, OECKUCIOPOIHBIX U
KHCJIOPOJICOICPIKAIINX KHCIIOT M UX COJICH.

Oco0eHHoCTH IpenapaTUBHBIX METO/I0B B XUMHUHU
KOOPJMHAIIMOHHBIX COSTMHEHUH.

JIBOMHBIE COJIM M KOMILJIEKCHBIC cCOeAuHEHNS. KOHCTaHThI
YCTOMYMBOCTHU KOMIUIEKCHBIX coeuHeHuil. [lomyuenue
TUIAPOKCO-, [IMAHO-, AlIUJAOKOMIUIEKCOB, aMMHAKaTOB

Bcero 3 3 cemectp: 34

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1. CTpyKTypa AUCHUIIMHBI.

OOmast TpyJAOeMKOCTh IMCLUIUIMHBI [0 OYHO-3a04HOM  (opme oOyueHus
3aueTHBIX enuHul (144akaneMuyeckux yaca).

TpyH0oeMKOCTh, 4acoB

Bt paGorer CemecTpbl Bcero
3 2

OO0mmast TpyZ0EeMKOCTh 4/144 4/144
AynutopHas paboTa: 51 51
Jexyuu (J1) 17 17
Jlabopamopuwie pabomut (JIP) 34 34
CamocrosiTenbHas padoTa 39 39
CaMocCTOsITEeNbHOE U3yUEHHUE pa3/ieoB 39 39
Bu nToroBoro KOHTpOJIS — K3aMeH 54 54

4.3. Pazenbl JMCUMILIMHBI M BUbI 3aHATHH, M3y4YaeMble B 3 cemecTpe

cocraBisieT 4

Ne n/m

Pa3nen/Tema

KomnmuectBo yacoB

AynuropHas paboTa

Bcero

J

JIP

CP




Baxwueiinye ncCTOYHUKH HHPOPMALIUHU O 5 5
MyTSIX CUHTE3a HEOPTaHUYECKUX U
1. KOOPJAMHALIMOHHBIX COECUHEHUN. 4 4
Teopernueckrne 0CHOBbI HEOPTaHUYECKOTO
CUHTE3a.
OcHOBHEBIE METOIBI pasnueseHus,
2. KOHIICHTPUPOBAHHUST ¥ OYHCTKH HEOPTraHUYECKHX 2 2 4 5
BCUICCTB. XUMHYECKHE TPAHCHOPTHLBIC PCAKIINN.
3. Peakiuu B ra3oBoii dase. 2 2 4 6
4, TBepaoda3Hbie METOIBI CHHTE3A. 2 2 4 6
5 Mertonsl cuHTE3a 0€3BOMHBIX 2 2 4 5
HEOPTaHMYECKUX COCAMHCHUM.
[Tomy4yeHne MpOCTHIX BEIECTB, OKCHJIOB, 2 3
6. raJloreHu10B, TUAPUAOB, THIPOKCHIOB, 4
KHCJIOT, COJICH.
Oco0eHHOCTH TIpernapaTUBHBIX METO/IOB B 4 4
7 XUMHUU KOOPJAWHALIMOHHBIX COCAMHEHUMN. 4
HToro 90+54 17 34 39
4.4 CamocrosiTejibHast padoTa CTY/1€eHTOB
Bun camocrosarenbHoON Kon
BHeayI[PITOpHOﬁ pa6OTLI OHCHO‘IHOG Koz-so KOMIICTCH-
obOy4aromuxcs, B T. 4. KCP CPEACTBO Hacos U
Bakneiiime HCTOUHUKH IIpopabotka yueOHOH YO, PK ITK(0)-2.1
uHGPOPMAIIMHU O TYTAX CUHTE3a JUTEPATYPEL, NeKIHH [1K(0)-2.2
HEOPTaHUYECKUX H
KOOPIUHAIIMOHHBIX 4
coennHeHuil. Teopetnueckue
OCHOBBI HEOPTaHUYECKOTO
CUHTE3a.
OcHoBHBIE MeTOABI pasneneHus, | [IpopaGoTka yueOHOM I, PK OIIK-1.2
KOHLICHTPUPOBAHUA M  OYMCTKH | JHTCPaTypEL, JICKIHH. I1K(0)-2.1
HEOPraHNYEeCKUX Bemectn, | [10Ar0TOBKa j10K1a . 5 [1K(0)-2.2
XuMHYecKue TPAHCIIOPTHBIC
PCaKniuu.
Peaxiinu B ra3oBoit dase. [Ipopabotka yuebHoi A, PK OIlK-1.2
JIMTEPATYyPhl, JICKIHUU. 6 HK(O)_Zl
IToaroroBka qoKnaja. TTK(0)-2.2
TBepaodazubie METOIbI [Toaroroeka Jokiaa. PK, I 6 OIlK-1.1
CHHTE3a.
Mertonas! cuHTE3a 0E3BOTHBIX [TpopaGoTka Y‘IeﬁHovﬁ T, PK 5 [1K(0)-2.1
HEOPTaHWYECKUX COCIMHCHHU. JIATEpATYPBI, JICKIHH [TK(0)-2.2
[MonydeHue mpocThIX BelecTs, | IpopadoTka yueOHoi YO, PK OIlK-1.1
OKCHIIOB, TAJIOTEHUIOB, JIUTEPATYPBI, JIEKIHIL. 5 OIlK-1.2
TUAPUJIOB, THIPOKCUIOB, [1K(0)-2.1
KHCJIOT, COJIEH.
Oco6ennocty npenapatuHbix | [TpopaGorka yuebroit YO, PK OIIK-1.1
MCTOI[OB B XUMUH JIATEPATYPBI, JICKIIUH.
KOOPIUHAITOHHBIX 6
COEAMHEHHUI.
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Bcero uacoB B 3-em cemectpe — 39 yacos

4.5 JlabopaTtopHblie padoThI

Ne

pasneia

C odepafcauu € NpAaKmu4ecKo2o 3anamus

Koi-Bo
qacoB

8.11

TexHuka 0€30MaCHOCTH MPU CUHTE3€ HEOPTaHUYECKIX
BEILECTB.

Bnusiaue pa3nuuHbIX (GakTOpOB HA XMMHYECKOE paBHOBECHE.
BiusiHue temneparypsl Ha CKOPOCTh XUMUUYECKOW PEAKLIUH.
OKCrepuMEHTaJIbHAsl TEXHUKA HEOPraHUYECKOI'0 CUHTE3A.

Kpucranmnuzanus. [Iposenenne kpucraian3anuy.
Juctunsius. Bozronka. XpomaTtorpadudeckuii u
DKCTPAKLMOHHBIN METOJBI OYMCTKHU U
pa3aeiieHus] HEOPraHUYECKUX BELIECTB.

10 3

Peakuuu B razoBoii haze. OcoOeHHOCTH MPOBEICHUS
peakuuii B
ra3oBoi ¢ase.

11) 3

TBeprodasHbie METOIBI CHHTE3a. MEeTaNIOTePMUYECKIEC
METO/Ibl CHHTE3a METAJIJIOB U HEMETAJIJIOB.

12} 4

MGTOI[I)I CHHTC3a 6€3BOI[HI)IX HCOPTraHNYCCKUX COGI[HHGHHﬁ.
O0€e3BOKUBaHHE KpUCTAJJIOTUAPATOB. HpOBCI[eHI/Ie CHHTC30B
HCOPTaHNYCCKUX IPEIapaToB B OPraHUYCCKUX
PaCTBOPHUTECIIAX.

13 4

[TomyuyeHne NpOCTHIX BEIIECTB, OKCHIOB, FAJIOTEHHIOB,
TUAPUJIOB, TUIPOKCUIOB,KUCIIOT, cosiei. CIIoCOOBI MOTyUYeHus
OKCHJIOB, TaJIOTEHUI0B, THIPHJIOB METAJIIIOB U HEMETAJLIOB.
CriocoObI MoTy9YeHHsI THAPOKCUIOB, OECKUCIOPOIHBIX U
KHCIIOPOJICOACPKAIIIUX KUCIOT U UX COJICH.

14) 5

Oco0eHHOCTH IpenapaTUBHBIX METO/I0B B XUMHUHU
KOOP/IMHAIIMOHHBIX COETUHEHUH.

JIBOWHBIE COIM U KOMITJIEKCHBIE COeTUHEHNs. KOHCTaHTHI
YCTOMUMBOCTH KOMITJIEKCHBIX coeAnHeHuil. [Tomyuenne
THJIPOKCO-, IIMAHO-, AIIUJJIOKOMIIEKCOB, aMMHAKaTOB

Bcero 3 3 cemectp: 34

4.6 IlpakTHyecKkue (CeMHUHAPCKHUE) 3aHIATHS - HE MIPElyCMOTPEHA yUeOHBIM MJIaHOM
4.7 KypcoBasi pa6oTa — HE NpeyCMOTpPEHA YUeOHBIM TIAaHOM

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecreYeHUs1 ISl CAMOCTOATEJbHOH pPadoThI
00y4YaAIIHUXCS M0 TUCHHUILINHE (MO1YJIIO).
1. AxmeroB H.C. O6mas u Heopranudeckast xumusi. M. Boicu. mk. 2009. 743c.
2. I'munka H.A. O6mast xumust. M.: «Aaterpan-Ilpeccy. 2009. 727c.

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

TCXHUYCCKHUX U TCXHOJOTHYCCKUX BY30B: y‘-IC6HOC rnocooue. CaMapa: CaMap. ToC. TCXH. YH-T,

2008. 443 c.

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.: Merammyprus, 1995.

6.Knaccugukarus XuMHUECKIX peaklui 1 HEKOTOPbIE UX OCHOBHBIE TUIIBL: yueOHOe mocodue. /

N K. I'apxymms u gp. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.
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1.

2.

6. ®oHA OLEHOYHBIX CPEACTB /Jsi NPOBeJeHUS] ATTeCTAMM O0y4YaloIHUXCs 10

AUCHUILINHE (MOYJIIO)

[IpenycMOTpeHBI ClieAyOIMEe BUABI KOHTPOJIA KAYECTBA OCBOEHU KOHKPETHON AUCUHUILIAHBI:
- TEKYILIUA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEKYTOYHAS ATTECTAIMS O0YYAIOIIMXCS MO TUCITUILTNHE

(DOH,I[ OLCHOYHBIX CPCACTB AJId IIPOBECACHUA HpOMe)I(YTO‘IHOﬁ aTTcCTallun 06yqa101u1/1xc;1 10

JUCHUTUTHHE 0()OPMIIEH B IPUIIOKEHUH K paboueii mporpaMme TUCIHUILIHHBI.

Tunosslie KOHTPOJIBHBIC 3alaHUs HWJIM HHBIC MaTCpHaJIbl, H€O6XOZ[I/IMBI€ JJIs1 OICHKHU 3HaHPII>'I,

YMEHH, HaBBIKOB U (WJIM) OTIbITA JIEATEIHHOCTH B MPOIECCe TEKYIIEr0 KOHTPOISA

KOHTpOJILHLIe BONIPOCBI HU 3aJlaHudA [AJisI MNPOBCACHHUS TEKYIIEIro KOHTPOJA H

aTTrecTalMu.
Konmponvuwvie padomoi:
KonTpoasnas padora 1.
Bapuanr 1.
Omnpenenure cranaaptayto AH peakuun: CO) + 72 Oz = COxp)

Omnpenenute Bo3MoxHOCTh Tiporekanus peakiun NH4Clixy + NaOH () = NaCl) + H2O) + NHa(
IPH CTaHJAPTHBIX YCIOBHSX U [IPH MOBBIIICHHOW TEMIIEpaType.

. Onpenenmute >HTANBIUI0 0O0pazoBanust HxOqr) mpu 500 °C mcxons W3 CTaHIAPTHOW TEIUIOTHI

oOpa3zoBanus (-241,60 k/[>k/MoJib) ¥ cunTas Ta3bl, y4aCTBYIOIIME B PEAKIMH UICATbHBIMHU.

. Onpenenure TemMrepaTypHbIid KOXPGUITUEHT U YHEPTHIO AKTUBAIIUHN PEAKIIUH, €CITH H3BECTHO, YTO
npu u3mMenenuu temnepatypsl oT 20 °C no 45 °C ckopocTs ee Bo3pacTaeT B 6 pas.

Bapuant 2.
Onpenenurte crangaptHyto AH peakimn:BaO(r) + H2Op0 = Ba(OH)2

Omnpexnenute BO3MOXKHOCTh TpoTekanus peakiun 3Hxw + Nar) = 2NH3¢) npu craHmapTHBIX
YCIIOBHSX W MIPH MOBHIIIEHHON TeMIIepaType.

Onpenenuts 3HTANBINIO 00pazoBaHus xJopoBopopoaa mpu 800 °C ucxons W3 cTaHIApPTHOU
TeI10Thl o0pazoBanus (-92,96 k/[/Moib) U cunTast ra3pl, y4acTBYIOLIUE B PEAKIIUH UCATbHBIMH.

4. Omnpenenure TeMepaTypHbiii KO3Q(UIIHEHT U SHEPTHIO AKTHBAIIUKM PEAKIHH, €CTH KOHCTaHTa
ckopoctu ee nipu 30 °C pasra 6,4-10™ 1/(momb-c), a mpu 75 °C =1,6-102 1/(Momb-C).
Bapwuanr 3.
1. Onpenemure crannaptayio AH peaknun: CaCOs3qr) = CaOr) + COxp).

2. Onpenenure BO3MOXKHOCTb HPOTEKAHUS PEaKIUH NHsNO3x = 2H20n) + N2Og
MIPH CTAaHJAPTHBIX YCIOBHUSX M MPH MOBBIIIEHHON TeMIIEpaType.

3. Onpenenutb sHTaNbNMIO 0Opa3zoBanus o30Ha npu 800 °C mcxoas U3 CTAHAAPTHOM TEIUIOTHI
obpazoBanus (142,54 xJI>x/M0oJb) U cuuTast ra3bl, y4acTBYIOIIUE B PEAKIUH UCaTbHBIMHU.

4. Onpenenute TEMIEPaTypHbIA KOOQPHUIMEHT W PHEPTUIO aKTUBAIIMU PEAKIUHU, eCIIH KOHCTaHTa
ckopoctu ee ripu 20 °C pasua 2,4-10™* 1/(momb: [Ic), a mpu 85 °C = 2,4-1072 1/(moms-[c).
Bapwanr 4.
1. Ompenenure crangaptayto AH peakuun: Caer) + 2H200) = Ca(OH)2q) + Har
2. Onpenenure Bo3MOXHOCTh mporekanus peakimu HClry + NaOHyy = NaClyy + H20
IIPU CTAaHJAPTHBIX YCIOBUSX U ITPU MOBBIIIEHHON TeMIIEpaType.

3. Onpenenuth dHTAIBINIO 00pa3oBaHus ammuaka mpu 400 °C ucxoas U3 CTaHAApTHON TEIUIOTHI
obpazoBanus (-45,98 k/I>x/MoJIb) U cunTAas ra3bl, yYacTBYIOIINE B peaKIUU UICaTbHBIMU.
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4. Ompenenute TeMIEpaTypHbIH KO3()(GHUIMEHT U SHEPTUI0 aKTHBAIMH PEAKLUH, €CIIH M3BECTHO,
4TO IIpU U3MeHeHuu temnepatypsl ot 25 °C 1o 80 °C ckopocTs ee Bo3pacTaeT B 50 pas.

KonTpoasnas padora 2.

BAPHUAHT 1

1. B 450 r Bomet pactBopmiin 50 r CuSOs5H20. Brluuciure mNpomeHTHOE colepKaHue
KpHUCTaJUIoruApaTa u 6€3BOHOM COJIM B pacTBOPE.

2. Kaxkoit 00bem 96%-Hoii ceproii kucnotsl (p =1,84r/mn) Heo6xonum jutst npurotosneHus 0,5 i
1,5M pactBopa?

3. BelunciuTe MPOLEHTHOE CONEPKAHKE CEPHOI KUCIOTH B €8 SM pactsope (p =1,29 r/em®).

BAPUAHT 2

1. Kakas macca conu u Bofibl conepkutcst B 800 r 12%-Horo pacTBopa HUTpaTa HaTpHs?

2. Kakosa macca cyxoii conu NaClO4 Heo6xomuma it npurotosierus 0,5 1 1,5M pactBopa?
3. Bpruuciute MOJSPHYIO KOHIICHTPALMIO M MOJISIPHYIO KOHIICHTPALWIO KBHBaJieHTa 49%-HOTO
pactBopa H3POu(p =1,33 r/em®).
BAPUAHT 3
1. Cxompko rpamMmMoB 3%-HOTO pacTBOpa CyibpaTa MarHus MOXHO HpUTOTOBUTH m3 100 1
MgSO47H20?
2. Omnpenenute MOJSPHYIO KOHLIEHTPAIMIO U MOJISIPHYIO KOHIIEHTpaluio KBuBaseHTa 40%-HOTO
pacTBOpa a30THO# KHCIOTH (p =1250 Kkr/Mm°).
3. Kakoil 00beM CoJITHONW KHMCIOTBI ¢ MOJIIPHON KOHLIEHTpAaIMel SKBUBaJEHTa paBHON 4 MOJb/I
Tpedyercs s merpaymsanuu 10 T NaOH?
BAPUAHT 4
e CKOJIbKO I'paMMOB 5%-Horo pacTBopa MoxHO npurorosutsh 13 KOH u 100r H20?
¢ Kakyro maccy 30%-noro KOH nano npu6asuts k 200 r 90%-Horo pactBopa, 4ToObl MOJIy4YUTh
50%-br1i1 pactBop KOH?
o Cxomnbko M 0,40 H2SO4 MokHO HeliTpanuzoBats npubasinenuem 8§00 mi 0,251 NaOH?

KonTtposbnas paéora 3.
Bapuanm Ne 1

1. Kakue u3 nepeuncieHHbIx coieit nmoasepratorcs rugpoiansy: NaCN, KNOs, KCIO? [lns kaxxaoi

U3 THIPOJIM3YIOMINXCS COJIEH HAIMCATh YPaBHEHUS THAPOIN3a B HOHHON M MOJIEKYIISIPHOM
dopmax.

2. Kakas u3 coneil umeer B BogHOM pactBope pH<7 Bcneactsue ruaponusa? Hanummre
COOTBETCTBYIOIME YPAaBHEHUS PEaKIMM I'MIPOJIN3a B MOJIEKYJISIPHON U MOHHBIX (hopMax.

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

Bapuanm Ne 2

1. Kakue u3 nepeuncieHHbix coneil moasepratorcs rugponusy: NH4Br, NaClOs, HCOOK? ns

KaXJa0i u3 THAPOIM3YOINUXCA coJjieil HanucaTh YpaBHCHUA TUAPOJIM3a B HOHHOM U MOHCKyH}IpHOﬁ

¢dopmax u Haiitu pH ee 0,1 M BoaHOrO pactsopa.

2.Kaxkas u3 conel umeet B BOGHOM pactBope pH>7 Bcnencreue ruaponnsa? Hanummure
COOTBETCTBYIOIIME YPABHEHHS PEAKI[MH TUAPOJIM3a B MOJICKYJISIPHON ¥ HOHHBIX opmax. 1)
KapOOHAT aIFOMUHMUS; 2) KapOoHAT HATPHs; 3) XJIOPU ATIOMHUHUS; 4) XJIOPUI HATPUSL; 5) XIOPHUT
KaJusl.
Bapuanm Ne 3

1. Kakue u3 nepeuncieHusix coner nmoaseprarotcs ruaponnsy: NaCN, KNOsz, KCIO? [ns kaxmaon
U3 THAPOIU3YIOUINXCS CONIEH HaMmKMcaTh ypaBHEHUS THIPOJIN3a B MOHHON M MOJIEKYJISIpHOH (hopMax

u Haiitu pH ee 0,1 M BoHOTO pactBopa.
Kakas u3 coneit umeer B BogHoM pactBope pH>7 Bcnencteue ruaponuza? Hanumure
COOTBETCTBYIOIINME YPAaBHEHUS PEAKIMH THAPOIIN3a B MOJIEKYJISIPHON M HOHHBIX Qopmax.1)



KapOOHAT afOMUHUS; 2) KapOOHAT HATPHS; 3) XJIOPHUI ATFOMUHUS; 4) XJIOpU HATPHSI; 5) XITOPHT
KaJusl.

Bapuanum Ne 4

1. Kakue u3 nepeunciieHHbIX cojeit moasepratotcs ruaponusy: NH4Cl, KoCOs, NaNO2? s
KKIO0U U3 THAPOIU3YIONIMXCS COJIEH HamucaTh ypaBHEHUS THIPOIN3a B HOHHOM U MOJICKYJISIPHOM
¢dopmax u naiitu pH ee 0,1 M BogHoro pactaopa.

2. Kakas u3 coseit umeet B BogHoM pactBope pH<7 BciencrBue ruaponn3za? Hanummure
COOTBETCTBYIOIINE YPABHECHUS PEAKIINH THAPOJIA3a B MOJICKYIISIPHON M HOHHBIX (hopMax.

1) cynbdun kamuss ~ 2) cynbdar kanus  3) cyabhun xpoma(Ill) 4) cynwdar xeneza(ll).
KonTposbnas paéora 4.
Bapuanm 1

1. BeruuciauTh 3HaU€HUE IEKTPOJHOTO oTeHIHana Bojgopoaa B 0,05M pactBope cepHoit
kuciotsl; B 0,001M pacTBOpe THAPOKCUIA HATPHSL.
2. 3aKOHYUTH YpaBHEHUS PEAKIIUI, OPEICTUTh HAPABJICHUE UX MIPOTEKAHUs B CTAHJAPTHBIX
yenosusx: 1.Fe?"+Hg?t —Fe*'+Hgy?";

2.Cr07% + H + Sn**—Cr®* + Sn** +H,0.
3. Onpenenuth HaMpaBlIEHUE PeaKIUU
2C0%" + Pb%*= 2C0?* + Pb*", ecnn xonnenTpamuu pasusl: [Co®*]= 107* moms/n, [Pb*]=10"°
monbs/1, [Co?*]= 1072 mons/1, [Pb*]= 1072 moms/m1.
4. YcTaHOBUTE, MOKHO JIM IIPUTOTOBUTH BOJIHBIN pacTBOp, COAEPKALIUN OJJHOBPEMEHHO
NepMaHraHat Kaius u cyiabGuT Kanus. OTBET NOJATBEPIUTE PACUETOM.
Bapuanm 2
1. BeruucnuTh MOTEHIMAN 3JIEKTPO/1a, MPECTABIAIONIEI0 CO00M METHYIO MIIACTUHKY, OMYIIEHHYIO
B pactBop 0,01M cynbdara meau (11).
2. 3aKOHYUTH YpaBHEHUS PEaKIIUii, ONPEACTUTH HAIIPABICHUE UX MPOTEKAHUS B CTAHAAPTHBIX
YCIIOBUSIX:
1) Fe?*+MnO4 +H*— Fe3*+Mn?*+H,0;
2) Clo+ Br, + HO — CI + BrOs + H* .
3.0npenenuTs HapaBJIeHHE B KOTOPOM MOKET MPOTEKATh PEAKLIUS:
6Br + 103+ 6H" = 3Br2 + I +3H20
ecnu koHueHTpauuu: [Br]=0,01 mons/n, [I037]=0,01 mons/n, [Br2]=1 mons/n, [I7]=0,001 momns/m, a
pH pactBopa paseH 2.
4. YcTaHOBUTE, MOXKHO JIM TPUTOTOBUTH BOJAHBIN PACTBOP, COAECPKALIUN OTHOBPEMEHHO HUTPUT
KaJusi ¥ uoAoBoA0po . OTBET MOATBEPAUTE PACUETOM.
Bapuanm 3
1. BeruucianTh, HACKOJIBKO U3MEHSIETCS DJIEKTPOHBIN MOTEHIIUAT IUHKA, €CITU KOHIIEHTpaIUs
pacTBopa cynbdara IMHKA, B KOTOPHIH MOTPpYy>KeHa [IMHKOBAs MIIACTHHKA, yMeHbIHTCs oT 0,1 M
1o 0,01 M.
2. 3aKOHUYUTH YpaBHEHUS PEaKIIUii, OPEACTUTh HAIIPABICHUE UX MPOTEKAHUS B CTAHAAPTHBIX
YCIIOBUSX:

1) Co?*+MnOs+H"*— Co*+Mn?"+H0;

2) I+ Fe(OH)2+ OH™ —I + Fe(OH)a.
3. OneHuTh HanOoOJIee BEPOATHBIN TPOAYKT okuciaeHus noaua—uoHoB (I2, HOI, 1037) B kucoit
cpelie ToJ IeCTBUEM AUXPOoMaT-HOHOB U HoHOB skerne3a(I1l).
4. YcTaHOBUTE, MOYKHO JIM IIPUTOTOBUTH BOJHBIN pacTBOP, COAECPKAIUN OTHOBPEMEHHO HUTPAT
xene3a(lll) u mogua Hatpus. OTBET MOATBEPIUTE PACUETOM.
Bapwnanr 4
1. BBIUMCIIMTB 3HAYEHNE OKHCINTENBHO—BOCCTAHOBUTENBHOTO MOTEHIMANa cucTeMsl Crit + e =
Cr?* mns cimydas, xoraa [Cr?*]=0,01moms/m u [Cr¥*]=0,001Moms/m1.
2. 3aKOHYUTH YpaBHEHUS PEaKIIUii, OTPEACTUTH HAMIPABICHUE UX MPOTEKAHUS B CTAHAAPTHBIX
yenosusx: 1.MnOs + H™ + Sn?*— Mn?* + Sn** + H,0; 2.Fe?** + Cl, —Fe** + CI~.
3. UeM O0OBSCHUTH, YTO TIEPMAHTAHAT CIIOCOOEH B pacTBOpax ¢ pH 5—6 okucnaTh noauasr (HO He
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OpOMU/IBI M XJIOPHUIBI), B pacTBopax ¢ pH 3 okucasaTe noauasl u OpoMuas! (HO HE XJIOPHUIBI), U
TOJIBKO B pacTBOopax ¢ pH < 3 — xnopuas1?

4. YcTaHOBHTE, MOKHO JIM IIPUTOTOBUTH BOJHBIN PAaCTBOP, CONEPKALIUN OJHOBPEMEHHO XpOMaT
Kaius U cynbPuT HaTpHsi. OTBET MOATBEPIUTE PACUETOM.

B ocHoBe mipotieypsI orpeieTieHus ypOoBHS C(HOPMHPOBAHHOCTH KOMITETEHITHH JISKUT OAJITHHO-
pEUTHHrOBas OLIEHKA 3HAHWUW, YMEHUHN, HABBIKOB (MJIN) OTIBITA ESTEIBHOCTH CTYACHTOB
3a BBINIOJTHEHUE WHIMBUYaTBLHOTO 3a/IaHUS BEICTABIISIETCS MAKCUMYM 5 0aJlIoB:
5 6ayI0B — MOJIHBIE U MPaBUJIbHBIE OTBETHI HA BCE BOIIPOCHI MHANBUAYAIBHOTO 33 JaHUS;
3-4 Gaina — mpu OTBETE AOIMYIIEHBI HECKOJIBKO 2-3 HECYIIeCTBEHHBIC OITUOKY WM OTBET HETIOJIHBIH,
HeTouHbIH. (CyllecTBEHHbIE OLIMOKU CBSI3aHbI C HEJIOCTATKOM 3HAHMN Hambosee Ba)KHOW YacTu
MPOrPaMMHOTO MaTepuaia, HECYIICCTBCHHBIE OMIMOKH CBS3aHbI C HEJOCTATOYHO TOYHBIM OTBETOM
Ha BOIIPOC);
0 GamioB — CTYJEHT MOKa3ajl HE3HAHWE W HEMOHUMAHUE 3HAYUTEIHHOM YacTH MPOrPaMMHOIO
MaTepuaia — paboTa BO3BpaIlaeTcs Ha 10padOTKY.

Jtanbl (OPMHUPOBAHUSA M OLICHUBAHUS KOMIIeTEHIIUIA

HaumenoBaun
Koutpoanpyembie pasnerl Kox xomnereHuuu (M4 ee 4acTH) me
(TeMbl) TUCHHUILIHHBI OLICHOYHOI'0
cpeiacTBa

Baxneiimye nCTOYHUKH HHPOPMALIUU O [1K(0)-2.1 YO, PK
MyTSIX CUHTE3a HEOPTaHUYECKUX U [1K(0)-2.2
KOOPIUHAIIMOHHBIX COCIMHCHHIA.
TeopeTnueckrne 0OCHOBbI HEOPTaHUYECKOTO
CHHTE3a.
OcCHOBHEBIE METOIbI pazznenenus, | OITK-1.2 1, PK
KOHLCHTPHPOBAHHUSA U OYMCTKHM Heopranuueckux | [TK(o)-2.1
BEILECTB. XMMUYECKHUE TPAHCIIOPTHBIE PEAKLIUN. [1K(0)-2.2
Peaxiuu B razoBoit ¢ase. OIlK-1.2 A, PK

[1K(0)-2.1

[1K(0)-2.2
TBepaodazHbie METOIbI CHHTE3A. OIlK-1.1 PK, 11
MeTtobl cuHTEe3a O€3BOAHBIX [1K(0)-2.1 T,PK
HEOPraHUYECKHX COCTMHEHUI. [1K(0)-2.2
[TomyueHue mpoCThIX BEIIECTB, OKCHJIOB, OIIK-1.1 YO, PK
raJloTeHUI0B, THAPUAOB, THIPOKCHIOB, OIlK-1.2
KHCJIOT, COJIEH. [1K(0)-2.1
OcobeHHOCTH IpenapaTUBHBIX METOOB B OIlK-1.1 YO, PK
XUMHH KOOPIMHAITUOHHBIX COCTHHEHUH.

IIIkana ¥ KpUTEPUH OLICHMBAHMS MMCbMEHHBIX U TBOPYECKUX PadoT

Bbanabl Kpurepun
['mybokoe W TpoYyHOE yCBOEHHE TMporpaMMHOro  Mmarepuana. [lomHbie,
5 MOCJIEIOBAaTEIbHbIE, TIPaMOTHbIE W  JIOTUYECKH H3J1araeMbleé OTBEThl  IpHU
BUIOMU3MCHCHUU 3aJlaHUs. CBO60}1HO CIIpaBJIACTCA C IIOCTAaBJICHHBIMHU 3aJadaMu,
MOXET  00OCHOBaTh  NPUHATHIE  pEIICHHUs,  JeMOHCTPUpPYET  BIAJICHUE
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Pa3HOCTOPOHHUMU HABBIKAMU W IPUCMAMU BBINIOJIHCHUS TPAKTUYICCKUX pa60T.

3HaHuEe NPOrpaMMHOr0 MaTepuaja, IPaMOTHOE H3JI0KEeHUe, 0e3 CyIECTBEHHBIX
4 HETOYHOCTEH B OTBETE HAa BOIIPOC, IIPAaBUIILHOE IPUMEHEHUE TEOPETUUECKUX 3HAHUH,
BJIaJICHHE HEOOXOAMMBIMU HABBbIKAMU IIPH BBHIIOJHEHUH MPAKTUUYECKUX 3a1au.

BBITIOJTHCHHHU ITPAKTHYCCKUX SaHaHHfI.

JleMOHCTpHpYeT YCBOEGHHE OCHOBHOTO MaTepuajia, IpU OTBETE JOIyCKAOTCA
3 HETOYHOCTH, NP OTBETE HEIOCTATOYHO IMPaBHIbHBIE (OPMYIHPOBKHU, HAPYIICHUE
MOCJIEIOBATEIbHOCTH B HW3JIOKEHUM TPOTPaMMHOTIO Marepuana, 3aTpyJHEHUS B

Cnaboe 3HaHHWE NPOrpaMMHOTO MaTepuana, MpPU OTBETE BO3HHUKAIOT OIIUOKH,
3aTpyAHEHUS MPU BHIMOJIHEHUN MPAKTHUECKUX padoT.

0 He OBUIO HOIBITKY BBITOJIHUTE 3aJaHUE.

IMkana u KPUTEPUHU OLICHUBAHUA TECTOBBIX 3aJaHui

Ouenka Kpurepun
«OTIMIHO» 3aganue BeinojaHeHo Ha 91 - 100%
«XO0poII0» 3amanne BoinoaHeHo Ha 81 - 90%

«Y IOBJIETBOPUTEIILHOY 3ananue BeimosHeHO Ha 51 - 80%
«HeynosnerBoputenbHo» | 3aganue BoinojaHeHo Ha 10 - 50%

7. IlepeyeHb OCHOBHOI M JONOJTHUTEJILHOIH YueOHOI JJUTEepaTypPbl, HEOOXOAUMMON A5

OCBOCHMS AMCHUIIMHBI (MOXYJIs1)

7.1 OcHoBHasi IMTEpPaTypa

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

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

3. I'apkymnn UK., JIaBpentreBa O.B., JlucoB H.W. u np. Heopranuueckas xumust 1is
TEXHUUYECKUX U TEXHOJIOTMUECKUX By30B: yueOHoe nocodue. Camapa: Camap. roc. TeXH. yH-T,

2008. 443 c.

7.2 JlonoTHUTeIbHAS JIUTEpaTypa

1.I'mnesnu M., ITokposckuii M1.1. Xumus tBepaoro tena. Musck, 1985.

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

3.JlxoHcoH 1. TepMoarHaMUUECKHE aCIIEKThl HEOpraHuueckoi xumuu. M.: Mup, 1985.

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

5.@uctyns B.1. ®u3uka u xumus teepaoro tena. T.1,2. M.: Meramnyprus, 1995.
6.Knaccudukanys XuMHUUECKUX peakliii 1 HEKOTOPbIE X OCHOBHBIE TUIIBL: yueOHOE rocodue. /

N K. I'apkymnH u np. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.
7. PykoBojicTBO 110 HEOprannueckomy cuntesy / moa pea. I'. bpayapa, nep. ¢ vem. M. 1985-86. T.

1-6
6.3. [lepuoauueckue n3gaHus

Bectauk MI'Y - JIuuensuonnsiit goroop Ne 157 —IT ot 01.08.2018

Hayxka n texnuka B Poccun JIuniensnonnsiit gorosop Ne 157 —IT ot 01.08.2018

8.Ilepeuenn pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHMKANMOHHOI ceTH “HHTepHeT”

(najee - cerb "UHTEpPHET”), HEOOXOAUMBIX /IJISI OCBOEHUS TUCHMILINHBI.

1. DBC IPRbooks

2. Cuctema TAPAHT: aneKTpOHHBIN MEPUOIUIECKHA CIIPABOYHUK [ DIEKTPOHHBIN pecypc].
3. Koncynbrant [Tnroc: cipaBodHO - TOMCKOBas cucTeMa [ DJIeKTpOHHBIN pecypc]. —
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4. OOO Hayunas snextpoHHast ouoimoreka. IHTerpupoBaHHbINA HaAYyYHBIH HHPOPMAITMOHHBIN
HOPTaJl B POCCHIICKOM 30HE ceTu MIHTepHeT, BKIItoYaroImuii 0a3bl JAaHHBIX HAYYHBIX H31aHUN
U cepBUCHl JUIsi MHGOPMAIMOHHOTO OOecleyeHus] HAayKHM U BBICIIErO OOpa3oBaHUS.
http://elibrary.ru/

5. Undopmammonnas cucreMa «EanHoe okHO nocTyma K 0Opa3oBaTelbHBIM pecypcamy»
(http://window.edu.ru/).

8.1 CocTaB mporpaMMHOro odecreveHust

Enunas snekTpoHHas oopaszoBarenbHas cuctema U-complex
AHTHIUIaruaT

OneparnonHas cucrema Windows

KommbroTepnas mporpamma Juis xumukos AcidBasel ab
KomrmbroTepras mporpamma juist xumuko ChemLab

s E

9. MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxcsl M0 OCBOCHHUIO JTUCHMUIIJIUHBI

Oo0opynoBaHue U TeXHHYECKHE CPEACTBA 00yUeHUs

1JIexnmoHHBIE 3aHATHS TIPOBOATCS B ayautopuu 2-02 nekmuonnoro kopmyca (b) (kopmyc
KamIryca) YeuyeHCKOro rocyJapCTBEHHOTO YHUBEPCUTETA, OCHAIIICHHOHN TaKKe U MPE3eHTAllMOHHON
TEXHUKOH.

2.JIaboparopHble paboOThl IPOBOAATCA B yueOHBIX Jaboparopusax kadeapsl oodmeit xumuu (2-
31., 2-25), KoTOpble OCHAIIEHBbl BBITSDKHBIMH INKaaMd HM OCHOBHBIM JaOOpPaTOPHBIM
000pyI0BaHHUEM.

[Ipu BeIMONHEHHM JA0OPATOPHBIX PabOT MPOBOASTCS: MOArOTOBKAa OOOPYAOBAaHUSA H
npuOopoB K paboTe, U3yyEHHE METOIAUKU pabOThl, BOCIHPOM3BEIECHUE H3Y4aeMOI'O SIBJICHUS,
U3MepeHHe BEINUKH, OTNpeielieHne COOTBETCTBYIOUINX XapaKTEPUCTUK U TToKa3aTenel, 00padoTka
JTAHHBIX U UX aHanu3, 0000IeHne pe3yabTaToB. B X0/1e nmpoBeneHus padoT MCIONb3YIOTCS TIIaH
paboThl U TabIMIIBI U1 3anKceld HabmoaeHuil. [Ipu BeimoaHeHNH 1a00paTopHOil paboThl CTYAEHT
BeZIeT paboune 3aMucy pe3yabTaToB U3MEpEHUH (MCTIbITaHuil ), 0OpMIISET pacyeThl, aHATU3UPYET
NOJyYeHHbIE JAaHHbIE IYTEM YCTAHOBIIEHMS WX COOTBETCTBUS HOPMaM H/MJIM CPaBHEHUS C
U3BECTHBIMU B JIUTEPAType AAaHHBIMH W/WIM JAHHBIMH JPYTUX CTyAeHTOB. OKOHYaTeIbHbIE
pe3ynbTathl oopmisitorcss B (popme 3akimrodeHus. B y4eOHO- METOIWYeCKOM MOCOOMU 10
71a00paTOPHOMY MPAKTUKYMY YKa3bIBaeTCsl IepeuyeHb CPeACTB 00ydeHus, popMynupyeTcs Leib
NPOBE/ICHUS U CoJiepKaHue KaxkJoi JabopaTopHoil paboTsl. [1o pesynbraTam, MoJyuYeHHBIM U
BBIMIOJTHEHUH JTAOOPATOPHBIX paboT, opopMIIIOT JabopaTopHblii oTyeT. OTYET OLEHUBAETCS IO
COJIEPKAHUIO  TEOPETHUECKOW HWH(OpMalUM, TPABWIHBHOCTH  OOpaOOTKHM  TOJYyYEHHBIX
HKCIEPUMEHTAIbHBIX JaHHBIX U BEPHOCTU UX UHTEPIPETALIMH.

MeTtoauueckue yka3aHus 1o opopMIIEHUIO OTYETa 110 JIabOpaTOPHBIM padoTaM.

Odopmienne oTdera BHIMOIHIETCS B TeyaTHON ¢popMme. B oTuete 1omKHBI OBITH
NPUBEJICHBI: 11€1b pabO0ThI; KPaTKOE U3JIOKEHHUE TEOPETHUECKUX OCHOB, METOIMKA MPOBECHUS
paboThl; 06paboTKa U 00CYXk/IEHUE MOTyUYEHHBIX PE3YIbTaTOB, BEIBOIbI.

HaGop Tekcra nomkeH ObIThH ciefiaH B TEKCTOBOM peaakTope Microsoft Word st
Windows nto00it Bepcuu.

HpI/I Ha6ope TCEKCTA CJIICAYCT BBIACPIKUBATL CJICAYIONINUC 00s13aTeNbHbIC TpCGOBaHI/I}II

1. Ortcrymsl cneBa — 30 mm u cripaBa - 10 MM, cBepxy, cHu3Y — 20 MM.
2. Ulpudt ocHoBHoro Tekcta - Times New Roman; pazmep 14 myHKTOB
(xermp), 1,5 unTepnai.
3. AO3aIrHblil OTCTYT paBeH S5 MEYaTHHIM 3HAKaM.
4. Hywmeparnus cTpaHul] — BHU3Y.
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http://window.edu.ru/
http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

5. 3arosoBkH, MOJA3arojOBKH, PUCYHKH, TAOMUIBI, (POPMYIIBbI OTAEISIOTCS OT OCHOBHOTO TEKCTa
MEXXCTPOUYHBIM PACCTOSTHUEM.

10. ITepeyenr WHGOPMAIMOHHBIX TEXHOJIOTHI, WCIOJb3YyeMbIX TPH OCYIIECTBJIEHUHU
00pa3oBaTe/ILHOIO TMpolecca MO0 JUCUMIUVIMHE (MOAYJII0), BKJKYAs MepeyeHb
NMPOrpaMMHOI0 ofOecneyeHUs1i W HMH(OPMALMOHHBLIX CIPABOYHBLIX CcHCTeM (mpH
He00X0IMMOCTH).

Enunas snekTponHas obpaszoBareibHas cucrema U-complex
AHTHIIIarNaT

Bupgeo-nexmun

DIIeKTPOHHBIE YUCOHUKH

DNEKTPOHHBIE NTPE3EHTALIUU

KoMmmbrorepHoe TecTupoBaHue

11. MaTepuajabHO-TEXHUYECKAs 0a3a, HeOOXOUMAsI IVIsl OCYIIECTBJIEHHUS
00pa30BaTeILHOIO MPoUEcca MO0 AMCUUILIHHE (MOLYJIIO).

JIeKIIMOHHBIE 3aHATHUS TIPOBOSTCS B ayauTopuu 2-02 nekimonHoro kopiyca (b) (kopmyc
Kammyca) Ye4eHCKOro rocy1apcTBEHHOTO YHUBEPCUTETA, OCHAIIIEHHON TaKKe M MPE3CHTAMOHHON
TEXHUKOMU.

JlaGopatopHble pabOTHI MPOBOASATCSA B yUeOHBIX JTabopaTtopusx kadenpsl oomeil xumun (2-
31., 2-25), KOTOpble OCHAIEHBI BBHITSDKHBIMH IIKadaMd W OCHOBHBIM JIAOOPATOPHBIM
00opy1I0BaHUEM:

015 836eUUBAHUSL — BECHl TEXHOXUMHUYECKUE U aHATTUTUYCCKUE;. 0151 (putbmposamiss — BOPOHKH
CTEeKJIIHHBIE, (papdopoBbie, Kool byH3ena, Hacockl KamoBckoro, BakyyMHbIE HACOCHI;

018 BbICYWUBAHUA U NPOKATUBAHUS Geujecs — dKCUKaTopsl, damku I[letpu, dhapdopossie
YaIllK¥, TUTJIM, CIIMPTOBKY, CYIIHIbHBIC IITKA(bI, MyeTbHBIC TICUH;

0/1 NPUCOMOBIIeHUs. pACMBOPO8 — CTaKaHbl, MEPHBIE KOJIObI, MEpHbIC LWIMHIPHI, TTHATETKH,
HAOOPBl apEOMETPOB; .0/ NPOBEOeHUs. PA3IUYHBIX ONbIMOG NO NOJLYYEHUN Beujecms U
BbIABILEHUIO UX XUMUYECKUX CB0UCME — CTEKIITHHBIE TPOOUPKH, CTaKaHBI, KOJOBI U PETOPTHI;
ko061 Bropiia;

BOPOHKH KarleJbHbIe, CKISTHKU J[pekcenst, TUIIeHKO U Apyrue IPOMBIBHBIE CKIISTHKY;
dapdopoBble YalIKH, CTaKaHBI, THIJIH, CTYIIKA C MECTHKaMU; ammaparsl Kumma, ra3oMeTpsl,
030HATOPBI, KAJIOPUMETPHI, TEPMOMETPHI, KOJIOOHArpeBaTeNH;

BOJISIHBIE, MACJISTHBIC U TICCUaHbIC OaHM,

XOJOMWIBHUKN JInOWxa, BO3MYNIHBIC XOJOIMIBHUKH, KPUCTAJUTH3ATOPHI; MPUOOPHI IS
HAOMIO/IEHUST  DJIEKTPOMPOBOJHOCTH, [UISI  DIIEKTPONU3a; TalbBaHUYECKHUE DJIEMEHTHI;
BOJIETMETPBI, TEPMOITAPHI, Ta00paTOPHEIC aBTOTPaHC(HOPMATOPHI;

nepeMenInBaroliee yCTpoiucTBo, eHTpudyra, KondoHarpeBaTeny;

CTOJIBI Ta00OpaTOPHBIE U MPUCTEHHBIE C MOABEICHHBIMU - BOJION U MepeMeHHbIM TokoM 220 B;
XUMHYECKHe MIKa(bl JUIsl XpaHEHUS: PEaKTHBOB; MOCY/IbI; MPUOOPOB; XalaTOB, BEPXHEH OJEkKIbI,
BBITSDKHBIE — mkadbl, HaOop apeomerpoB, Kamopumetrp, pH-metp, cnekrpodoTomerp,
(boTOKOTIOPUMETD.
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MHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJJEPALTUN
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICUIETO 00Pa30BaHUs
«YEYEHCKUU T'OCYJAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABIYJIXAMUJIOBUYA KAJIBIPOBA»

BHOJIOTO-XUMHNYECKU ®AKYJIBTET
Kadenpa «Xumusi»

PABOYAS IPOT'PAMMA
YYEBHOU JUCHUIIJIMHBI

«BoaHbie pacTBOPHI 3JIEKTPOJTUTOBY

HanpasiieHue noAroToBKu Xumust

Ko nampaBieHust noArOTOBKU 04.04.01

[Tpodunps noaAroTOBKU Heoprannueckasi Xxumust
KBanudukarms BEITYCKHUKA Maructp

dopma 00yueHust OuHasi, O4YHO-3204YHAs
Kon nucrumimHb b51.0.09

I'po3usrii, 2023 1.




Conramypanos I'.JI. Pabovas mporpamMma y4eOHOU AUCIUIUIMHBI «BOHBIE pPacTBOPHI
anekrponutoBy / Coct. / ComramypanoB [.JI. — TI'posnsiit: ®I'BOY BO «YeueHnckuii
rocyJapcTBeHHbIN YyHHBepcHuTeT UM. A.A. KaapipoBay, 2023 r.

Pabouas mporpamMma y4eOHOW AMCHMIUIMHBI pacCMOTpPeHa M 0100peHa Ha 3acelaHuu
kadenpsl «XuMus», peKOMEHJI0BaHa K UCIIOJIb30BAHUIO B y4eOHOM mpolecce (mpoTokoia Nel ot
03.09. 2023 r.), cocraBiena B coorBercTBuUHM ¢ TpeboBanusmMu PI'OC BO mo HampaBieHUto
noarotoBku 04.04.01 — «Xumus» (YpoBE€Hb MarucCTpaTyphbl), YTBEPXKICHHOTO TPHUKA30M
MunucrepcrBa odpazoBanus u Hayku Poccuiickoit @enepauuu ot 13 mrons 2017 r. Ne 655, ¢
yueroM npoduiisa «Heopranuueckas XumMus», a Takke padounM y4eOHBIM IJIAHOM IO TAaHHOMY
HaIpaBJICHUIO TIOJTOTOBKH.

©Conrtamypanos I'. /1., 2023 r.
©®I'BOY BO «YeueHnckwii rocynapcTBeHHbIN yHIBepcHTeT UM. A.A. Kagpiposay, 2023 .
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10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHpb IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 10 TUCIUITIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 5
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHHEM OTBEICHHOI'O HA HUX KOJIUYECTBA
aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 10
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00ydaromuxcs Mo JUCHUTUTHHE (MOJIYIIIO) 12
[lepeueHb OCHOBHOM U JOMONHUTEIHHON YUeOHOMN JIUTEPATYPHI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 14
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOMN CeTH
"UntepHer", HEOOXOIUMBIX ISl OCBOCHMSI TUCIIUIUIUHBI (MOJTYJIS) 14
MeTtoauueckue yka3aHus Jisl 00y4Yaronuxcs M0 OCBOCHUIO TUCIUTIIMHBI
(Motyst) 15

[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIIOYAsl IEPEeYEHb MPOTrpaMMHOT0 obecriedeHust 1 HH(HOPMALIMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBJICHUSI 00pa30BaTEIILHOIO MPOIIECcCa MO JUCHUTITUHE (MOTYIIIO) 16



1. llean u 3a7a491 0CBOEHUS AUCIHUTIIHHBI

Llesin ocBOeHMS AUCHMILINHBI: OCBOCHUE U YTIyOJieHHEe 00ydaeMbIX
(GyHIaMEHTaJIbHBIX 3HAHUN O IPUPOJE BOJHBIX U HEBOJHBIX PACTBOPOB 3JIEKTPOJIUTOB.
3aga4yu ocBOCHMS JMCHUIIMHBI:
- MOJIy4UTh IPEJCTABICHUE O PA3HOBUAHOCTAX KUJIKOCTEH, MOJEIAX BOJbI, TUIAX CTPYKTYp €10
(dopMHpYEMBIX IO/ BO3JCHCTBHEM PA3IUYHBIX MaKpPOCKOIMHMYECKUX (PAaKTOPOB, a TaKxke 00
9KCHEPUMEHTAIbHBIX U TEOPETUUECKUX METO/IaX UCCIIEOBAHUS CTPYKTYPhl BOJHBIX CpEI.
- W3JIO)KEHHE COBPEMEHHBIX IPEJCTaBICHUN O NPUPOJE PacTBOPOB U MPOTEKAIOUIMX B HUX

npoueccax (THAPONIU3, KOMILIEKCOOOpa3oBaHUeE,

o6pa30BaHHe HBOﬁHBIX COJ'IGIZ, SABJICHUC

MHUKPOT€TEPOr€HHOCTH U IPUUMHBI €€ peaTn3alun).

2. IlepeyeHp NJIAHMPYeMbIX pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTaTAMH 0CBOCHH 00pa30BaTeJbHOI MPOrpaMMbl

[Tponecc u3yyeHHs AUCHUILIAHBI HAlIPpaBiIeH Ha (POPMUPOBAHUE HIIEMEHTOB CIETYIOIIUX
KomrnereHui B coorBeTcTBUM ¢ PI'OC 1o JaHHOMY HalpaBIEHUIO TOJTOTOBKHU:

Kareropus
I'pynna xomnereHuuit KOMICTCHIHHA Koa HaumeHnoBanue
IIK(0)-1: Cniocoben HCIIOJIb30BaTh
[Ipodeccuonanbubie 3anaun (yHIaMEHTaJIbHbIE 3HAHUSA CTPYKTYpbl U
XUMHUYECKOU CBOICTB HEOPraHWYECKUX BEILIECTB U
(IK) HAIpaB/eHHocTH | MATEPHANIOB B PELICHAH 321189 XMMITYCCKOI
HaIpPaBJIEHHOCTH.

B pe3ynbrare ocBO€HUS AUCHUIIIIMHBI 00YyUaIOLIUICS TOJKEH:

HanmeHnoBanue nHaukaTopa
KOMIIETEHLINU

MK (0)-1.1.

3HaeT 0COOEHHOCTH CTPYKTYpPHI U
CBOMCTB HEOPTaHUUYECKHUX
BEIIECTB M MaTePHAJIOB,
COCTaBJIAIOIIUX OCHOBY
HayKOeMKHUX oOnacreit
HApOJIHOTO XO3sHCTBA

3HaTh: 0COOCHHOCTH CTPYKTYpPBbI U CBOWCTB
HCOPraHNYCCKUX BCIICCTB U MAaTCPUAJIOB,
COCTABJISFOLIMX OCHOBY HAYKOEMKHX 00JslacTel
HapOJIHOTO XO3sHCTBA

YMmers. TNpUMEHATH 3HAHUSA CTPYKTYpbl M CBOMCTB
HEOPraHMYECKUX BEIIECTB B HAYKOEMKHX O00JacTix
HapOJHOI'0 X0351CTBA

Bnagers: 0coOEHHOCTSIMH CTPYKTYpPBI U CBOWCTB
HEOPraHUYECKHUX BEIECTB U MAaTEpUAJIOB




3. Mecro mucuumuinabl B cTpykrype OIIOIT

Jucuunnuna «Bonaneie pactBopsl anekTpoauTosy (b1.0.09) otHOcHTCSA K quCHUIIITUHAM
6a3oBoi yactu 6s0ka bl «ducrummumaer (Mogynu)» OIIOIT BO mo HampaBieHHIO TOATOTOBKH
04.04.01 «Xumus».

JlauHBI Kypc 3aKiaJblBaeT 3HAHUA [UISI HAYYHO-HMCCIIEIOBATEIbCKOM TPAKTUKH U
BBITIOJIHEHHUSI MarucTepcKux Auccepranuil. JIUCIUIUIMHA HEMOCPEACTBEHHO CBsi3aHA C

HEOPraHMYecKo XuMuel, pru3nyeckon XuMUueH u aHaTUTUIECKON XUMHEH.

4, Conep:kanue TUCHUIUVIHHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBe/ICHHOT0 HA HUX KOJMYeCcTBA aKaJeMHYeCKHX WJIN ACTPOHOMUYECKUX YaCOB  BU/I0B
Y4eOHbIX 3aHATHI

4.1 CTpyKTypa AMCUHMIIIMHBI
OO0w1ast TpyA0EMKOCTb AUCLUILIMHBI 10 JaHHOU (hopMe 00yueHHs COCTaBIISeT 2
3a4eTHbIC eAMHUIIBI (72 yaca)

TpynoeMKOCTb, 4acOB
®opma paboTsl 00ydaromuxcs/Buibl yaeOHbIX 3aHATHI Cemectp Bceero
1 2

KonrtakTHas aynutopHasi paboTa o0y4aronuxcs ¢ mpernogaBaTeiem: ) 45 45
Jlexumm (JI) - 15 15
[TpakTuueckue 3ansatus (113) - - -
JlaGopaTopHbie paboTsl (JIP) - 30 30
CamoctositensHas pabora ( CPC) - 27 27
Kypcosoii mpoekT (KII), kypcoBas pabota (KP)
Jloknaz (J1)
Dced (D)
Pedepar (P)
CamMoCTOsITEIbHOE 3YUYCHHUE Pa3JiesioB - 27 27
By HTOroBOro KOHTPOJIS - 3a4eT

3a4er U 3a4YeT C OLEHKOW MO OYHOI U OYHO-320YHON GopMaM OOYUYCHHUS MPOBOJMTCS B paMKax 3aHATHN
CEeMUHAPCKOT0 THUIA, B Y4eOHOM IUIaHE Yachl HE BbICICHbI. Yackl, BbIJCICHHbBIC HA TIPOMEKYTOYHYIO ATTECTAIHIO B
rpade «KOHTPOJb» YYEeOHOrO IJIaHA, BKJIIOYAIOT B CeOsl: KOHTAKTHYIO ayAuTOPHYI paboty (e€ o0beM
ycTaHaBiuBaeTcss mnpukazom «O HopMaTMBax pacuera oO0beMa TOJOBOM  Harpy3ku mpodeccopcko-
MpenoaBaTeIbCKOro cocTapa mo nporpamma BO») u caMmocTosTenbHY 0 paboTy.



4.2 ConepxxaHue pa3ieioB JUCHUNIHHBI

No
pasznena

HaunmenoBanue

pasaciia

Coneprxanue pasjena

®dopma
TEKYILETro
KOHTPOJIS

Paznen 1. Ctpykrypa
BOJIbI U PACTBOPOB
HIIEKTPOJIUTOB
YMEPEHHBIX
KOHIIEHTPaLHA

1. PaGoTer AppeHuyca. YueHue
MenzeneeBa 0 pacCTBOpax.

2. Cnnop MenneneeBa u Appenuyca.
Pa6ots KabmykoBa. Tepmoannamuka
Mpoliecca pacTBOPEHUS.

3. SBnenue ruaparanuu. [Ipasuna
bepnana u @oyiepa.

4.1lonbITKY ONpeAesIeHHs SHEPTUU
rUApaTaliy OTAEIbHBIX HOHOB.
Kunetnueckue u SHEPreTUYECKUE aCTeKThI
rUApaTaliy.

5. Pabotsl Kebapne u Camoitnona.
[lonoxxurenbHasi, OTpULIATEIbHAS U
rupodoOHas TUApATAIHS.

6. [Ipupona BogopoaHoii ces3u. CTpykrypa
NbJ1a U AKUJIKOU BOJBL.

7.CBoiicTBa BoAbl. CHCTEMHBIN MOIXO0M K
n3y4eHHto pactBopoB. [IpencraBienue o

K,T,P

Paznen2. CtpykTypHO-
BBIHYKJICHHbBIE
MPOIIECCHI B
KOHI[EHTPHUPOBAHHBIX
pacTBOpax

1. BzaumoielicTBuE KOMIIOHEHTOB B
KOHLIEHTPUPOBAHHBIX PacTBOpaXx.

2. KoHuenuus CTpyKTypHO-BBIHYKICHHbBIX
[TPOLIECCOB.

3.MexaHu3Mbl 00pa30BaHUs ABOMHBIX
coJien.

4. CTpyKTypHO-BBIHYKJICHHBIE TIPOIIECCHI B
KOHLIEHTPUPOBAHHBIX PacTBOpaXx.
5.B3anmonencTere KOMIIOHEHTOB B
KOHLIEHTPUPOBAHHBIX PacTBOpaXx.

6. KoHLenmus cTpyKTypHO-BbIHYKICHHBIX
[POLIECCOB.

7. MexaHu3Mbl 00pa30BaHUs JBOWHBIX
COJIEH.

K,T,P

Paznen 3.
MUKPOHEOJHOPOJHOCTh
W SIBJICHUE
MHUKPOTE€TEPOr€HHOCTH

1. MUKpOHEOJHOPOTHOCTh
KOHLIEHTPUPOBAHHBIX PACTBOPOB.

2. MeTtozsl 30HIUPOBAHUSA

CTPYKTYpbI paCTBOPOB.

3.5BeHNEe MUKPOTreTEpOre€HHOCTH B
[pacTBOpax.

4.1ToHsITHE O CTPYKTYPHON COBMECTUMOCTH
1 HECOBMECTUMOCTH CHOOTAaKTUTUECKUX
rpynn B MHOTOKOMITOHEHTHBIX.

K,T,P

2 2




OYHASA ®OPMA OBYYEHUA

4.3 Paznennl AUCHUIIJIUHBI, U3yYa€MbI€ BO 2 ceMecTpe

No KonmnuecTtBo 9acoB
HaunmenoBanue pa3nenos B AynuropHast
pas- cero adora CP
Acaa JI 113 JIP
1 |CrpyxTypa Boabl U PacTBOPOB SIIEKTPOIIMTOB 19 3 - ) 8
YMEPEHHBIX KOHIIEHTPALIU.
[lonbITKK OnpeiesICHUsl SHEPTUU 19
2 ryupaTalii OTJIEIbHBIX HOHOB. 3 B 8 8
Kunetnueckue u 3HEPreTUYECKUE aCreKThl
3 |CTpYyKTYpHO-BBIHYIEHHbIE IPOLIECCHI B 19 3 - 8 8
KOHIIEHTPUPOBAHHBIX PACTBOpax.
4  |[KoHuenmus CTpyKTYPHO-BBIHYKICHHBIX 10 3 - 4 3
IIPOIICCCOB.
5 |HUroroBsoe 3aHATHE 5 3 2
Hroro: 72 15 30 27
4.4 CamocTtosiTeibHAs padoTa CTYy1eHTOB
HaumenoBaHue TeMbl Bun camoctosTeapHOM
o O1eHo4yHOE Koi-Bo Kon
JUCLUILIMHBI WIIH BHEAYIUTOPHOU pabOTHI
CpEICTBO JacoB KOMIIETEHIINHT
pasjena oOyuatomuxcs, B T.4. KCP
CwmeleHne XUMUYECKOTO | M3yYEHHE HAYYIHOM
PaBHOBCCHAL. JIMTEPaTypHl 11O TEME,
XuUMHUUYECKasi KUHETUKA. BBITIOJHEHHE YIIPAKHEHHUIA K,T,P 8 TK(0)-1.1
Kunernueckue
ypaBHeHI/IH
3aBUCHMOCTb CKOPOCTH | U3yY€HUE Hay4HOH
peaKLuu oT JIUTEPATYPHI 110 TEME K,T,P 8 K (0)-1.1
TEMIIEPATYPhI '
Karanmns. W3Y4YEHUE TEMBI C
Knaccudukanus THIIOB | COCTaBJICHHEM TECTOB K,T,P 8 [1K(0)-1.1
KaTaiaus3a
Karanus kucioramu: HaITMcaHue JOKJIaJ0B 110
0OILIMI KUCIIOTHBIA TEME, C BBIIIOJIHEHUEM
KaTajaus, ypaBHEHUM
cnenuduaeckuit
KHUCJIOTHBIN KaTallu3
. K, T,P 3 ITIK(0)-1.1
ANEKTPOPUIBbHBIN
karanu3 (0COOCHHOCTH,
MpUMEPHI U
OMOJIOTHYECKOE
3HAYEHHUE
Bcero yacos 27




4.5 JIabopaTtopHbie padoThI

Ne Ne KomngectBo
HaunmeHoBaHue 1a60paTOpHOro 3aHATUS
n/n | pasgena 4acoB
1 Tema 1.CtpykTypa BOJBI X pACTBOPOB 3JIEKTPOIHTOB YMEPEHHBIX
L KOHIIEHTpaLUn 4
3 Tema 2. CTpyKTypHO-BBIHYK/IEHHBIE ITPOLIECCHI B 4
2. KOHILICHTPUPOBAHHBIX PACTBOPAX.
) Tema 3. MUKpOHEOTHOPOAHOCTD U SIBJICHUE 4
3. MHKPOTeTepOreHHOCTH
4. 2 Tema 4. Cmenienre XUMHYECKOTO PAaBHOBECHS. 4
5 3 4
: Tema 5. [IpoTOHHBIE pACTBOPUTENH.
3 Tema 6. KomturatusHele cBoiicTBa pacTBopoB. Teopust pacTBOpOB 6
6. CHJILHBIX U cNIa0BIX DJIEKTPOJIUTOB.
7. 2 Tema 7. KommnekcooOpa3oBaHue U THIPOIHU3. 4
Bcero: 30

4.6 TIpakTHYecKHe (CeMHUHAPCKHE) 3aHATHS — HE TIPETYCMOTPEHBI y4eOHBIM TUTAHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — HE IpeyCMOTPEHbI YU€OHBIM IIIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

O61mas TpyA0€MKOCTh AUCHUILINHBI IO JaHHOU (hopMe 00yUeHHUsl COCTaBIISET 2 3a4eTHbIE

enuHuIp! (72 akageMUYECKHX 4acoB)

Tpy1oeMKOCTh, 4acoB

®opma paboTsl 00yvaromuxcst/Buipl yaueOHbIX 3aHATUI Cemectp Beero
2 3

KonTtakTHas aynutopHas paboTa o0y4aronuxcs ¢ mpernogaBaTeiem: - 51 51
Jlexiuu (JI) - 17 17
[Tpaktuueckue 3ansatus (I113)
JIaGoparopusbie padotsl (JIP) - 34 34
CamocrosTenbHas pabora - 21 21
Kypcosoii mpoekt (KII), kypcosas pabdora (KP)
Jlokman (JI)
Dcer (D)
Pedepar (P)
CamMOCTOSITEIbHOE 3YUYCHHUE Pa3JIesioB - 21 21
By UTOroBOro KOHTPOJIA - 3a4eT




4.3 Pa3zjesibl AMCHUIJIMHBI, H3y4YaeMble B 3 cemecTpe

N KoymmuecTBo yacoB
o
- KonTakTHasi padora o0y4arwmmxcs
HaumenoBanue pasnenos
pas- p AynutopHas
Aena Beero abora CP
JI 113 JIP
1 |CrpykTypa BOJBI U PacTBOPOB JJIEKTPOIIMTOB 17 4 8 4
YMEPEHHBIX KOHIIEHTPALUU.
[TonbITKK OnpeAeieHus: SHEPTUur ruapaTaluu 17
2 OT/AEJIbHBIX HOHOB. KnHeTHueckue u 4 8 4
PHEPreTUYECKUE aCIEeKThl TUApaTalliH.
3 [CTpyKTYpHO-BBIHYK/IECHHBIE IPOLIECCHI B 17 4 8 3
KOHIIEHTPUPOBAHHBIX PACTBOPAX.
4  |[KoHuenimus CTpyKTYPHO-BbIHYKICHHBIX 15 4 8 5
[IPOLIECCOB.
KomruiekcooOpa3oBanue B pacTBOpax. 6
S |HopMambHbIi 1 0OpalIeHHbIH psiJ] yCTOHYMBOCTH 1 2 S
rajOr€HUJIHBIX KOMIUJIEKCOB.
Hroro: 72 17 34 21
4.4 CamocTosiTe/ibHAsi padoTa CTY1€HTOB
HanmenoBanue TeMbl Bua camocrositensHON
o Ouenounoe | Koma-Bo Kon
JUCLUIUIVHBI WA BHEayAUTOPHOH pabOoThI
Cp€aCTBO qacoB KOMIICTCHIINHA
paznena oby4aromuxcs, B 1.4. KCP
CrpykTypa BOJbI U Hamcanue pedepaTos
pacTBOpPOB
3JIEKTPOJIUTOB K,T,P 4 [TIK(0)-1.1
YMEpPEHHBIX
KOHILICHTpALIUH.
IlonbITKH ONpeneeHus | U3y4eHHE U
SHEPTUH THApPATALUU KOHCIICKTUPOBAHUEC, aHAIU3
OTAENbHBIX NOHOB. OKHCJIIMTCIIbHBIX ITPOLECCOB
Kunernueckue u KTp 4 I1K(0)-1.1
SHEPreTUYECKUe
aCHeKThl THIpaTaluu.
CrpykTypHO- HamcaHue pedepara 1mo reme
BBIHYKJICHHBIC
MpOILIECCHl B K,T,P 3 [TK(0)-1.1
KOHIEHTPUPOBAHHBIX
pacTBopax.
Konnemms COCTaBIIEHHE JTOKIaa-
CTPYKTYpPHO- MMpEe3CHTAllun TP 5 K 11
BBIHYK/ICHHBIX 0 (0)-1.
MPOLIECCOB.
KomrmiekcooOpa3zoBanu | Hamucanue pedepara 1o TeMe
€ B pacTBOpax.
p pa’ K,T,P 5 K (0)-1.1
Hopwmainbnslii n
oOpaleHHBIN psij




YCTONYMBOCTH
raJIOr€HUHBIX
KOMILJIEKCOB.
Bcero yacos 21
4.5 JIabopaTtopHbie padoThI
Ne Ne paznena KonnuectBo
HaumenoBanue 1a00paTopHOTo 3aHATHS
/11 | JUCLIUIUIMHEI 4acoB
1 Tema 1.CtpykTypa BOJbI M paCTBOPOB JICKTPOJIHTOB
L YMEPEHHBIX KOHLICHTPALHI 6
3 Tema 2. CTpyKTypHO-BBIHYK/ICHHBIE MIPOLIECCHI B 6
2. KOHILICHTPUPOBAHHBIX PACTBOPAX.
5 Tema 3. MUKpPOHEOITHOPOTHOCTD U SIBIIEHUE 5
3. MHKPOTETEPOr€HHOCTH
4. 2 Tema 4. Cmemenre XUMHYECKOTO PaBHOBECHS. 4
5 3 4
: Tema 5. IIpoTOHHBIE pACTBOPUTENH.
3 Tema 6. KonmnmnratuBHble cBOWCTBa pacTBOPOB. Teopust 4
6. PacTBOPOB CHIIBHBIX H CIa0bIX IIEKTPOIHUTOB.
7. 2 Tema 7. KomiiekcooOpa3oBaHUE U THIPOIIU3. 4
Bcero: 34

4.6 TIpakTH4YecKkHe (ceMHHAPCKHeE) 3aHATHS — HE IIPEyCMOTPEHbI yU4eOHBIM IIIIAHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He IpelyCMOTPEHb! Y4eOHBIM IIaHOM

5. Ilepevyenb yueOHO-METOANYECKOI0 0O0ecneYeHHs 1JIs CAMOCTOSATeIbHOM PadoThI
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

N3yuenne kypca «BomHble pacTBOpBI 3IEKTPOIMTOB» IPErycMaTpUBaeT pabOTy C OCHOBHOW,
CHeMaIbHOM JIUTEpaTypOid, TOMOIHUTEIEHOW 0030pHOI0 XapaKTepa, a TAKXKE BBITOJTHEHUE TOMAIIHUX
3ananuil. CamocTosATenbHast paboTa CTyA€HTOB JOJIKHA CIIOCOOCTBOBAThH 0oJiee IIyOOKOMY YCBOEHUIO
U3y4aeMoro Kypca, GopMupoBaTh HABBIKU UCCIIE0BATENBCKOM pabOThl U OPUEHTHPOBATH CTY/I€HTOB Ha
YMCHHUEC MMPUMCHATH TCOPETUYCCKUC 3HAHUSA Ha ITPAKTUKE. 3a)1aH1/1${ JIIA CaMOCTOSITEIIbHOM pa6OTI)I, nux
coJiepkaHue 1 (popMa KOHTPOJISI TPUBECHBI B (popMe TaOIUIIBL.

. Y4ebHo-
HaumenoBanue Coaepxkanne caMOCTOATEIbHOM ®opma
MeTOAMYeCKast
TeM padoThI KOHTPOJISA
JuTeparypa
1. Crpykrypa Boasl | mpopaboTKa y4eOHOro Marepuaia DNEeKTPOXUMHUIECKH
U PacTBOPOB (0 KOHCTIEKTaM JIEKINI y4eOHOi 1 € TIPOLIECCHI B
AIIEKTPOJIUTOB Hay4YHOW JIMTEpaType) | TOATO- pacTBopax. 3amaun
yMEpEeHHBIX TOBKAa JIOKJAJ0B, K YYacTHUIO B K,T,P JUTSI 3aLIUTHI MOJTYJIS
KOHIIEHTPAIHi TEMaTUYECKUX  JIUCKYCCHUSIX M| 3 1Mo KypCy XUMHUHU
JIEJIOBBIX UI'Pax; [D11eKTpOHHBIN
pecypcl:

10



MOMCK M 0030p  HayuyHBIX
nyOnuKanmuié W AIEKTPOHHBIX
HMCTOYHUKOB uH(pOpMaIuy,
MOJrOTOBKA  3aKIIOYCHUS 110
0030py;

Hanucanue  pedeparoB  (3cce);

paboTa ¢ TecTaMu U BOIIPOCAMH ISt
CaMOIPOBEPKH

METOANYECKUE
ykazanus/ C.JI.
bepesuna [u np.].—
DJIEKTPOH.
TEKCTOBBIC
NaHHbIE.— M.:
MockoBckui
roCy/1apCTBEHHbIN
TEXHUYECKUHN
YHUBEPCUTET UMEHU
H.D. baymana,
2013.— 24 c.—
Pexxum nocryna:
http://www.iprbooks
hop.ru/31594.—
ObC «IPRbooks

2.KoHueHTprupoBaHH
bI€ PACTBOPBI

popaboTKa y4eOHOro Marepuaia
(o KOHCHEKTaM JIEKIUI yueOHOil u
Hay4yHOM JMTeparype) U MOJIro-
TOBKa JIOKJIAJOB K YYacTHIO B
TEMaTHYeCKUX  JHCKYCCHUAX U
JIeTIOBBIX UTPax;

MOMCK M 0030p  Hay4YHBIX
nyOnuKanuii M 9JIEKTPOHHBIX
HMCTOYHUKOB uHbopMaIuu,
MOATOTOBKA 3aKII0UYEHUS 10 0030py

DNEeKTPOXUMHUYECKU
€ MPOLIECCHI B
pacTBopax. 3ajjauu
JUIS 3a1UThl MOJYJIS
3 o KypCy XuMuu
[DnexTpoHHBII
pecypc] :
METOJINYECKUE
ykazanus / C.JIL.
bepesuna [u np.]. —
DNEeKTPOH.

K, T,P
TEKCTOBBIE JJaHHBIE.
— M. : MockoBckui
roCcyJapCTBEHHBIN
TEXHUYECKUI
YHUBEPCUTET UMEHU
H.3. baymana, 2013.
— 24 c.—978-5-
7038-3662-0. —
Pexxum nocryna:
http://www.iprbooks
hop.ru/31594.html
3. CTpykTypHO- MOJrOTOBKA JOKJIAJ0B K YYaCTHIO B Mensenes 1O.H.
BBIHYK/ICHHBIE TEMaTUYECKUX  JIUCKYCCHUSIX WU [Iporonutnueckue
HPOLIECCH B JIETIOBBIX UTPax; paBHOBECHs B
KOHIIeHTpHpoBaHHbl | PaboTa c HOPMAaTHUBHBIMU BOJHBIX PacTBOpax
X pacTBOpax JOKYMEHTaMHU M 3aKOHOAATEIbHON [DnekTpoHHBIT
0a3oif; pecypc] : yuebHOe
MOMCK M 0030p  Hay4YHBIX KT.P nocob6ue / FO.H.
nyOnukanMii ¥ 3JEKTPOHHBIX > Mensenes. —
HCTOYHUKOB uHbopMaIuuy, DIEKTPOH.
MOATOTOBKA  3aKJIIOUYEHHS]  TIO TEKCTOBBIE JJAHHBIE.
0030py;HaNMcanne pedeparon — M. : TIlpomereit,
(3cce); -pabota C TecTaMH H 2011.—130c. —

BOIIpocaMu IJid CaMOITPOBEPKU

978-5-4263-0053-8.
— Pexum gocryna:
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http://www.iprbooks
hop.ru/58187.html

4 MUKpPOHEOTHOPO
HOCTb U SIBJICHHE
MHUKPO-
TETEePOreHHOCTH

npopaboTKka y4eOHOro Marepuaia
(IO KOHCIIEKTaM JIEKIUH y4eOHOH u
Hay4YHOU JuTEpaType);0030p
HAyYHBIX MyOJMKAIMA U JICKTPOH-
HBIX HCTOYHHKOB WH(OPMAIINH,
MOJIrOTOBKA  3aKIIOYEHUS  T10
0030py; BBIITOJHEHUE KOHTPOJILHBIX

paboT, TBOpUYeCKUX (MIPOEKTHHIX)
3aJlaHuil; HamucaHue pedeparos
(acce); -pabora ¢ TectaMH W

BOIIpOCaMu IJis1 CaMOIIPOBEPKHU

K,T,P

DIEKTPOXUMHUYUECKH
€ TIPOLIECCHI B
pacTtBopax. 3aauu
JUTSI 3aLIUTHI MOJTYJIS
3 1o KypCcy XUMHUH
[DneKTpOHHBII
pecype]:
METOMYECKUE
ykazanus/ C.JI.
bepesuna [u np.].—
DJIEKTPOH.
TEKCTOBBIC
na"Haple.— M.:
MockoBcKkui
roCy/1apCTBEHHbIN
TEXHUYECKUI
YHUBEPCUTET UMEHU
H.D. baymana,
2013.— 24 c.—
Pexxum nocryna:
http://www.iprbooks
hop.ru/31594.—
9BC «IPRbooks

6. @OH/ OLIEHOYHBIX CPEACTB ISl TeKYLIero KOHTPOJIsl yCIIeBAeMOCTH H IIPOMEKYTOYHOM

aTreCcranum.

BOl'lpOCbl K 3a4eTy.

ouhkwndE

PaboTsl Appennyca.
Yuenue MenpeneeBa o pactBopax. Criop MenzeneeBa u Appenuyca.
Pa6otsl KabmykoBa.

TepMoauHamuka npouecca paCTBOPEHUS.
SIBnenue ruaparauuu. Ilpasuna bepnana u doyiepa.

[TonbITKM OonpeeneHus: JHEPIUK rUApaTallii OTAEIbHBIX HOHOB

Bonpoch! K KOJJIOKBUYMY

o guciurinHe «BoaHbie PaCTBOPBI JICKTPOJIUTOB»

1. Dnextpuueckas IPOBOJUMOCTb PACTBOPOB.

2. KommiekcooOpa3zoBaHue B pacTBOpaXx.

3. HopmaunbHblii n 00palieHHbIi psiJ] yCTOHYUBOCTH TaTOI€HUAHBIX KOMILIEKCOB.
4

5

TepMOJII/IHaMI/IIIeCKaSI U KHMHETHNYECKaAa YCTOI\/’I'-II/IBOCTI) KOMIIJICKCOB.

OcobeHHoCTH Tpoliecca KOMIUIEKCOOOPa30BaHusl B KOHIICHTPUPOBAHHBIX pacTBOPAX.

TecToBbIC 3a1aHUA

1. BkakoM pacTBOpe — BOJHOM MJIM 3TaHOJIBHOM — CTENEHb JUCCOIMALUU CEPHON KHCIOTHI
Oyzaet 6onbiie? JlusnekTpuueckas mpoHuaeMocTs Bozbl mpu T=298K paBHa ¢ = 78,3;
JIURJIEKTpUYECKasi IPOHUIIAEMOCTb 3TAHOJIA IIPU TOW XkKe TeMIiepaTrype paBHa € = 24,3.

2. Kakas u3 kucnot spnsiercs 60j1ee CUIIbHBIM 3JIEKTPOJIUTOM
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1) HCOOH2)CICH.COOH 3)CH3COOH 4) CéHsCOOH
Kruc =1,77-10 Kuuc = 1,36-10~ Kue=1,75-10"° Kquc =6,3-107°?
3. B pactBOope MypaBbHHOH KHCIOTHI H30TOHNYECKUH K03 durmeHt pasex 1,05.

&

Brruucnaure creneHs AUCCOLUALIMM KUCIOTHI B 3TOM pacTBope (%).

5. Bo ckonbKko pa3 KOHIEHTpalusi HOHOB Bojopoja B 0,1H. pacTBope a30TUCTON KUCIOTHI
HNO:? 6omnpire, uem B 0,1H. pacTBOpe 1aHOBOAOPOAHOM KrcioTel HCN?
6. KoncranTa nucconmanmu HNO2 pasna 5,1-10*; koncranTta mucconuamun HCN —
4,9-10719,
Jrtanbl GOpMHPOBAHUSA U OLIEHUBAHUSA KOMIIeTEeHIH

Ne | KourtpoJsupyemblie pa3aesibl (TeMbl) HaumeHoBaHue
Koa komnerenunu
n/n AUCHHUILIMHBI OLICHOYHOI'0
(111 ee 4aCTH)
Cpe/icTBa
1 CrpyKTypa BOJbl U PaCTBOPOB
ANEKTPOIIUTOB YMEPEHHBIX [1K(0)-1.1 K,T,P
KOHIEHTPALUM.
2 [lonbITKM OnpenieneHus: SHEPTUU
TUAPATALNU OTACIbHBIX HOHOB.
/paTaIlH OT /1 TK(0)-1.1 K,T,P
Kunernueckue u sHepreTuyeckue
ACIEeKThI THIpaTaIlUH.
3 CTpyKTypHO-BBIHYK/IEHHBIE TIPOLIECCHI
PYKTYP YA port TK(0)-1.1 K,T,P
B KOHIICHTPUPOBAHHBIX PACTBOPAX.
4 Konuenmus ctpyktypHo-
HCTIHHA CTPYRTYD TK(0)-1.1 K,T,P
BBIHYKJICHHBIX IIPOLIECCOB.

Ilxana u KPUTEPUHU ONCHUBAHUSA IIMCbMEHHBIX U TBOPYECKUX paﬁoT

BaJuibl Kpurepun
['myObokoe W TMpoOYHOE YCBOGHHE TporpamMmHOro wmatepuana. llomiHble,
MOCJIeIOBATEIbHBIC, TPAMOTHBIE H JIOTUYECKH UW3JIaraéMbleé OTBETHI  IPHU
5 BUJOU3MEHEHUH 3a/aHus. CBOOOJHO CHpaBiseTCsl C MOCTaBICHHBIMHU 3ajauaMu,
MOXXET  OOOCHOBaTh  TPHUHATBHIE  PEHICHUS, JIEMOHCTPUPYET  BIIaJICHUE
Pa3HOCTOPOHHHMMH HaBBIKAMH U MMPHEMaMHU BBITIOJHEHUS MPAKTUYECKUX paboT.
3HaHHE TPOTPAMMHOTO MaTepuaina, TPaMOTHOE H3JI0KEHHEe, 0e3 CYIIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOMNPOC, MPABUIBHOE MPUMEHEHHE TEOPETUUYECKUX
3HAHWM, BJIAJICHUE HEOOXOJUMBIMA HABBIKAMH TIPH BBIMOJHCHHH MPAKTHYECKUX
3a7a4.
JleMOHCTpHUpYeT yCBOGHHE OCHOBHOTO MaTepualia, MpU OTBETE MJOIYCKAITCS
3 HETOYHOCTH, MPHU OTBETE HEJOCTATOYHO MPABWIBHEIC (DOPMYITHPOBKH, HAPYIICHUE
MOCIIEOBATEIHPHOCTH B HU3JIOKEHUU MPOTPAMMHOTO MaTrepuala, 3aTpyAHEHHS B
BBITIOJTHCHUH MMPAKTHICCKUX 3aJIaHUH.
9.1 Cnaboe 3HaHWE MPOrPaMMHOTO MaTepualia, MPH OTBETE BO3HUKAIOT OIIUOKH,
3aTPYIHEHUS MPU BHIMOJTHCHUN TPAKTHYESCKHUX PadoT.
0 He ObL10 NONBITKY BBIIOJIHHUTH 3aJIaHHE.
IIkaja U KpUTEPHH OLICHUBAHUSA TECTOBBIX 3aAAHUM
Ouenka Kpurepun
«OTINIHO» 3amanue BeimoaHeHo Ha 91 - 100%
«Xopomioy» 3ananue BoinonHeHo Ha 81 - 90%
«Y TOBJICTBOPHUTEIHHOY 3ananue BoIMOIHEHO Ha 51 - 80%
«HeynosnerBoputenbHo» | 3aganue BoinosgHeHo Ha 10 - 50%
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7. IlepevyeHb OCHOBHOM M IOMOJTHUTEIbHON YUeOHOM JTUTEPATYPbl, HEOOXOAUMOIi 151
OCBOEHHUS TUCHUILINHBI

7.1 OcHoBHas IMTEpaTypa:

1. Bymunmoposa I'.B. PacTBOpHI 371€KTPOIUTOB. XapaKTEPUCTUKH, CBOWCTBA, 3aKOHBI
[DneKTpOoHHBIH pecypc]: yueOHo-MeToan4ueckoe nmocooue/ bynmunoposa I'.B., Pomanosa
K.A., I'anameraunos FO.I'.— DnekTpoH. TekcToBble naHHble.— Kazanb: Kazanckuit
HallMOHATBHBIA HCCIIEI0BATEIIbCKUN TEXHOJOTUUECKHH yHUBepcuTeT, 2017.— 84 ¢.—
Pexxum noctyma: http://www.iprbookshop.ru/79493.html.— 3BC «IPRbooks»

2. Mengenes FO.H. [IpoTonuTnyeckue paBHOBECHS B BOJHBIX pacTBOpax [ DIEKTPOHHBII
pecypc]: yaeoHoe nocooue/ Measenes KO.H.— DnexkTpoH. TeKCTOBBIC TaHHbIE.— M.:
IMpomereit, 2011.— 130 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/58187. html.—
OBbC «IPRbooks»

7.2 JlonoTHUTEIbHASI JIUTEpaTypa:

1. bepesun H.b. DnexTpoocaxkaeHre METalIoB U3 BOJHBIX PACTBOPOB KOMIUIEKCHBIX
coenuHeHUN [DnekTpoHHbIi pecypc]: moHorpadus/ bepesun H.b., Mexesuu XK.B.—
DJIEeKTPOH. TeKCTOBbIE NaHHble.— Ka3anb: Kazanckuil HamoHanbHbIN
HCCIIEIOBATEIbCKUI TEXHOJIOTHYEeCKU yHuBepeuTet, 2015.— 168 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/64044.html.— 5BC «IPRbooks»

2. Koctenko A.JI. 550 OBP. OkucnuTenbHO-BOCCTAaHOBUTEIbHbBIC peakiiuu. CocTaBiIeHUE
YpaBHEHUH U pacCTaHOBKA KO3(PPUITMEHTOB. XMMHUSCKHN YKBUBAJICHT BemecTtBa B OBP.
HopmMmanbHasi KOHIIEHTpalusi pacTBOPOB [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue/
Kocrenko A.JI., Oppepo-Ilanencysna B.E.— DnekTpoH. TEKCTOBBIE JaHHbIEe.— M.:
MocKoBCKHU# TOpOICKO# meparoruueckuii yausepcuret, 2010.— 180 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/26424 . html.— DBC «IPRbooks»

3. DnexTponuTsl [DneKTpoHHbIH pecypc]: yueOHoe nocodue/ I'.B. Bynunoposa [u ap.].—
DINeKTPOH. TeKCTOBbIE nanHble.— Ka3anb: Kazanckuii HallmoHaIbHBIN
HCCIIeIOBATENLCKUN TEXHOIOTHUeCKUid yHuBepeuTeT, 2014.— 117 ¢.— Pexxum goctyma:
http://www.iprbookshop.ru/63560.html.— 5BC «IPRbooks»

8. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTn "UHTepHeT"
(nagee - cern "UHTEpHET'"), HEOOXOAMMBIX /151 OCBOCHUS TMCHHUILINHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snextponsas 6ubimnoreka, cucrema PUHIT
http://pedsovet.org/-unrepHeT neacoBeT

DeKTpOHHO-OMOIMOTeUHast cucTeMa u3gaTenscTBa «Jlanb» - Pexxum mocrtyma: http://
e.lanbook.com

oakrwdE

8.1 CocTaB nporpaMMHOro odecrne4yeHus
1. Enunas snekTpoHHas oOpa3oBaTesbHas cuctema U-complex
2. AHTUIIaruar
3. Omeparmonnas cuctema Windows
4. KowmmbloTepHas mporpamma Juist XumMukoB AcidBasel ab
5. KowmmbroTepHas nporpamMma uis XamukoB ChemLab
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9. MeToauyeckue yKazaHus JJisi 00y4alOUIUXCsl 0 OCBOEHUIO TUCIHUNIHHBI (110
BH/JaM Y4eOHbIX 3aHATHI)

B cootBerctBum ¢ TpeboBanmsmu PI'OC BO mnpenopaBanue y4eOHOW HCIIUTLITAHBI
«BonHble  pacTBOpPBI  BJIEKTPOJIUTOBY» OCHOBBIBAETCS HA HHHOBAILMOHHBIX IICHUXOJIOrO-
MEeAarorn4eckux TEXHOJOTUSAX, HANpaBICHHBIX Ha MOBBIIIEHHE 3(P(HEKTUBHOCTH U KauecTBa
dbopMupoBaHus PoheCcCHOHATBLHBIX HABBIKOB oOyuaronmxcs. OCHOBHBIMH (popmamu 00ydeHus
ABIIAIOTCS: JIEKLIMH, JIAOOpATOPHBIE 3aHATHUS, a TAK)KE CAMOCTOsITeNIbHAs padoTa ydalerocs.

Jleknms. Jlekuuu uyuTaroT 1o HamOoJee BaXKHBIM paszzaenaMm Inporpammbsl. OHH HOCAT
npo0OJIeMHBIN XapakTep U (GOPMHUPYIOT y CTYJAEHTOB CUCTEMHOE Ipe/ICTaBICHHE 00 M3ydaeMbIX
paszzeinax npeaMmera, 00ecneurnBa0T YCBOCHHE MU OCHOBHBIX IIPUHIUIIOB U MTOJIOKEHUN JJaHHON
JucuuIinHbl. KoHCIEeKTHUpOBaHME JIEKIMI BEIETCS B CHELUUAIbHO OTBEACHHOW /I 3TOrO
TETPau, KaX/IbII JUCT KOTOPOH NOJKEH UMETh 1o (4-5 cM) Ui JOTOIHUTEIbHBIX 3aIUCEH.
HeoOxoaumo 3anuchiBaTh TEMY M IUIAH JICKIHM, PEKOMEHIyeMYI0 JIUTEpaTypy K TeMe. 3anucu
pa3/eioB JIEKIUU JO0JKHBI UMETh 3ar0JIOBKH, 110J[3ar0JI0OBKU, KPACHBIE CTPOKU. JlJ1s BBIIEIEHUS
pa3zienoB, BHIBOJOB, ONPEIEICHUN, OCHOBHBIX W€ MOYKHO HCIOJIb30BATh LIBETHBIE KApaHIAIIN
u ¢uomacrepsl. Ha3BaHHbIC B JIEKIIMU CCBUIKM Ha MEPBOMCTOYHUKU HAJ0 TIOMETHTH Ha MOJIX,
YTOOBI [IPU CAMOCTOSITENILHOM paboTe HalTH U BIIMCATh UX. B KOHCTIIEKTE JOCIOBHO 3alMChIBAIOTCS
onpezeNieHus] NMOHATUN, KaTeropuid M 3akoHOB. OCTalIbHOE JIOJKHO OBITh 3allMCAaHO CBOUMU
cinoBamu. Kaxnomy CTyIZeHTYy HEOOXOAMMO BbIpabOTaTh W HCIMOJNB30BATh JOMYCTHMbIE
COKpalleHUs] HanboJiee pacpOCTPaHEHHBIX TEPMUHOB U MOHATHI. B KOHCIIEKT ciieayeT 3aHOCUTh
BCE, UTO MPENo/IaBaTelb MUIIET Ha JOCKE, TAK)KE PEKOMEHTyeMbIe CXEMBI, TAOIUIIbI, JHarpaMMbl
u 1.1. Texymas pabora HaJ u3ydeHHEM MH(OPMAIUU IO aMOyJIaTOPHOMY BEIACHHIO OOJBHBIX
MpeJCTaBIsieT cO0OW TJIaBHBIA BHJ CaMOCTOATEIbHOW paboOThl CTyAeHTOB. OHa BKIIOYAET
00pabOTKy KOHCIIEKTOB JICKIIMH ITyTEM CHCTEMAaTH3alU1 MaTepHaa, 3aroIHEHHsI TPOMYIEHHBIX
MECT, YTOUHEHHUSI CXEM W BBIIEJICHUS TJIABHBIX MBICJIEH OCHOBHOI'O coAepxaHus jekuuu. Jis
ATOr0  HWCHOJB3YIOTCA  HMMEIoIecs  y4eOHO-METOJMYECKHME  MaTepualibtl W Japyras
pexoMeHoBaHHas JnutTepatypa. C 1enbpl0 YIy4llIeHHs YCBOGHHUS Marepuana Tpedyercs
MPOCMOTPETH KOHCIIEKT Cpa3y IMOcie 3aHATHI, OTMETUTh MAaT€pUAJT KOHCIIEKTA JIEKIIUH, KOTOPBII
BBI3bIBACT 3aTPYAHEHMS AJI1 TOHMMAaHUs, IONBITATbCS HAUTH OTBETHI HA 3aTpPyIHUTEIbHbBIE
BOIPOCHI, UCMOJIb3Ys] PEKOMEHAYEMYIO JINTEPATYPY.

CamocrositeibHasi padora. CamocrosTenbHas paboTa sBISETCS OJHUM U3 BHJIOB
y4eOHOM J1eATeNbHOCTH OOy4YarolUXCsl, CIIOCOOCTBYET pa3BUTHIO CaMOCTOSITENIbHOCTH,
OTBETCTBEHHOCTHU M OPraHU30BaHHOCTH, TBOPUECKOTO MOJIX0/1a K PEIICHUI0 po0iIeM yueOHOro u
npodeccuoHaNbHOrO YpOBHsS. BHeaynuTopHas camocTosiTebHas paboTa BBINONHSIETCS 110
3aJJaHMIO TIpero/iaBaTelis, HO 6e3 ero HemocpeACTBeHHOro ydactus. [Ipu npeabsaBieHUH BUIOB
3alaHuii Ha BHEAyJUTOPHYIO CaMOCTOSTEIbHYI0 pabOTy pEeKOMEHAYeTCsl HCIO0JIb30BaTh
T epeHIMPOBaHHBIA  MOAXOJ K YPOBHIO MOJrOTOBIEHHOCTH oOydwaromerocs. Ilepen
BBIMIOJTHEHUEM  BHEAyJAMTOPHOM  CaMOCTOATEIbHOW pabOThl  MpernojaBaTelb  MPOBOJUT
KOHCYJIbTAllMI0 C OINPEACIECHUEM ILEJIM 3a/JaHus, €ro COJEp)KaHUs, CPOKOB BBIIOJHEHUS,
OpPUEHTUPOBOYHOTO 00BeMa pabOThl, OCHOBHBIX TPEOOBaHUM K pe3yJbTaTaM paboThl, KPUTEPUEB
OLIEHKH, (OpM KOHTPOJSI M mepeuHs auteparypbl. ConepikaHHe CcaMOCTOATENbHON paboTHI:
YTEHHE OCHOBHOM M PEKOMEHJyeMOW TOMOJHUTENbHOM JIUTEepaTyphl, pelieHne CUTYaIllMOHHBIX
3aja4, 4YTO CHOCOOCTBYET Pa3BUTHIO IO3HABATEIbHOW AKTUBHOCTH, TBOPYECKOTO MBIIUICHHUS
CTYJE€HTOB, MPUBHUBAET HABBIKK CaMOCTOATEIBHOIO MOMCKAa MHQOpPMAIMH, a TaKke OpMHUpPYET
CHOCOOHOCTh M TOTOBHOCTh K CAaMOCOBEPILICHCTBOBAaHMIO, CAMOpEAIM3allUd U TBOPYECKOU
agantauuu. CaMmocTosiTenbHast padoTa C OCHOBHOM U JAOMOJHUTENIBHON JINTEpaTypoil hopMupyer
CIOCOOHOCTh aHAU3UPOBATh COLMAbHBIE MPOOJIEMbI, YMEHHE MCIIOIb30BaTh Ha IMPAKTHKE B
Pa3IUYHBIX BUJIaX MPO(ECCHOHATBEHON U CONMAIBHON JESTETHHOCTH.

JlaGopaTopuble 3aHaTHS. JlabopaTopHble 3aHATHS — 3TO OJHA U3 Pa3HOBUIHOCTEH
MPAKTUYECKOT0 3aHsTHS, BIstoascs 3¢ dekTuBHON HopMOi yueOHBIX 3aHATUI B OpraHU3aluu
BhIcuiero oOpasoBanus. [lopsnok mpoBeaeHust jaboparopHoro 3aHsTs: 1. BBogHas wacTe: —
BXOJITHOM KOHTPOJIb MOJTOTOBKHU CTYJI€HTA; — BBOJHBIM MHCTPYKTaXX (3HAKOMCTBO CTY/EHTOB C
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COJEpKAHMEM TpeAcTosmell paboThl, aHaIM3 HMHCTPYKLUMOHHBIX KapT, TEXHOJIOIMYECKON
JOKYMEHTAIUH, TI0Ka3 CIIOCOOO0B BBIMOJIHEHUS OTAEIbHBIX ONepalfii, HAMOMUHAHHE OTACIbHBIX
HOJIOKEHUH 110 TEXHUKE 0€30I1aCHOCTH, NMPEyNPEKICHUE O BO3MOXKHBIX OIIMOKax). 2. OCHOBHAas
YacTh: — MPOBEACHUE CTYIEHTOM JIA0OPATOPHOU PabOThI; — TEKYIIMIA MHCTPYKTAX, MOBTOPHBIH
IIOKa3 WIM pa3bsCHEHUs (B cilydyae HEOOXOAMMOCTH MpENoAaBaTeNIeM HCHOJHUTEIbCKUX
JNEUCTBUH, SBIAIOIIMXCS TNPEAMETOM HWHCTPYKTUPOBaHUA). 3. 3aK/IIOUUTENIbHAs 4YacTb: —
oopmiieHHE OTYEeTa O BBIIOJHEHMM 3aJaHMs; — 3aKJIIOYMTENIbHbIM MHCTPYKTaX (MOABEIEHHUE
UTOTOB BBIMOJIHEHUS YYEOHBIX 3a/1a4, pa30op JOMYIICHHBIX OMMOOK U BBIABICHHUE UX MPUYHH,
COOOLIEHNE Pe3ysIbTaTOB PAa0OThl KAXAOTO CTyAEHTa, OOBSBIEHHE O TOM, YTO HEOOXOIMMO
MOBTOPUTH K CIEAYIOMIEMY 3aHATHIO). DOpMBI OpraHu3aiy 1a00paTOPHOTO 3aHATHS 3aBUCAT OT
yyciaa CTYJEHTOB, COJAEp)KaHUs U o0beMa MPOrpaMMHOrO MaTepuala, 4ucia JabopaTOpHbBIX
paboT, a TakXKe OT BMECTUMOCTH yU€OHBIX TIOMEIIEHUH U HaTu4usl 000pyJOBaHUSI.

3ader. 3aBepLIalOIIMM 3TAllOM W3YYEHMsI JAUCLUUIUIMHBI SBISETCS IPOMEXKYTOUHAs
aTTecTanus B BUJE YCTHOrO 3adeTa.llpy 3TOM CTyIeHT NOJDKEH I0Ka3aTh BCE T€ 3HAHMS, YMEHUS
U HaBBIKH, KOTOPBIE OH MPHOOpeN B IMpolecce TeKyled padOoThl MO M3YyUYEHHUIO TUCIIMILIHHEIL.
JlucuuIuiiHa CYMTaeTcss OCBOEHHOM CTYIEHTOM, €CIM OH B IOJHOM oObeMme c(hopMupoBal
YCTAaHOBJICHHbIE KOMIIETEHIMH U CIOCOOEH BBINOJHATh YKa3aHHbIE B JIaHHOM IporpaMme
OCHOBHBIE BU/IbI IPO(PECCHOHATBHOM JesTenbHOCTH. OCBOSHHE AUCHUILINHBI JT0JIKHO MTO3BOJIUTh
CTYJIEHTY OCYLIECTBIIATh KAK aHAJIMTHYECKYIO, TAK M HAYYHO-HCCIIE0BATENbCKYIO JEATEIbHOCTD,
4TO MpernoaraeT ryookoe 3HaHue TEOPUH U IPAKTUKU TaHHOTO Kypca.

10. IMepeyens HHGOPMAIMOHHBIX TEXHOJIOTHIA, HCMOJIb3yEeMBIX MPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUILINHEe (MOAYJ/II0), BKIIOYAas NepevyeHb
NMPOrpaMMHOro od0ecneyeHusi 1 HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IIPH

HE00XO0UMOCTH)
[Tpu u3yueHnH CTYJCHTaMH TUCIMILTHHBI « BOJIHBIC paCTBOPHI 3JICKTPOIUTOBY» HCIIOIB3YOTCS

CJICAYIOIIUEC TCXHOJIOTHU:

- TEXHOJOT'MH MpoOsieMHOro oOydeHus: (MpoOsieMHBbIe JIEKIUH, MPOBOAMMBIE B (opme
Jiasora, pemeHrue yaeOHo-IpoecCHOHATBHBIX 3a1a4 Ha JICKIUSIX);

- MHTEpaKTUBHbIE TEXHOJOTUH (IIPOBEACHUE JIEKUMH JHAJIOroB, KOJUIEKTHBHOE
00CyXJIeHHE Ppa3IUYHbIX IOAXOJ0B K PEIICHHUI0 TOH WIM HMHOM y4eOHO-IpodeccHOHaIbHON
3a/1a4Hn);

- “HGOPMaAIMOHHO-KOMMYHHUKATUBHbIE 00pa30BaTEJIbHbIE TEXHOJIOIMH (MOAEIUPOBAHUE
U3y4aeMbIX SIBICHUH, Mpe3eHTalnsl y4eOHbIX MaTepUaioB (C MAKETOM NMPHKIAIHBIX MPOrpaMm
Microsoft Office Point)) 1 211eMeHTBI TEXHOJIOTHIA IPOSKTHOTO O0YYCHHS.

11. MaTtepuanbHo-TeXHU4YecKasi 0a3a, He00X0AUMAas /ISl OCYLIeCTBICHUSA

00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

VYyeOHnast AucuMILIMHA oOecreyeHa y4eOHO-MEeTOUUEeCKON JOKYMEHTae (KOMIOHEHT
y4eOHO- METOJMYECKOro KOMIUIeKca Mo JucuuiuinHe). ObecnedeH A0cTyn K (GoHIaM y4eOHbBIX
nocoOuii, OMOINOTEYHBIM (POHIAM C IEPUOINICCKUMHU U3IAHUSIMH 110 COOTBETCTBYIOIIUM TEMaM.

VYueOHble 3aHATHS 10 TPEAMETY MPOBOAATCS B CHELHATU3UPOBAHHON ayJUTOPUHU
(untepaktuBHas nocka+tlIK+Buneonpoexkrop). B mpomecce uTeHus neKIuil, HCIONb3YIOTCS
HarJsIHbIe TOCOOUS, KOMIUIEKT CIIaiifIoB, BU1€0-JIEKIIHH.

Nwmeercsa n ncnoneszyerca YMK no qucnunnune «BoaHble pacTBOPHI JIEKTPOIUTOBY HA

AIIEKTPOHHOM U OyMa)>KHOM HOCHUTEJE.
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10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepeuens mIaHUPYEMBIX PE3YJIHTATOB OOYUYCHHUS 110 AUCLUIIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU PE3yJIbTaTaMU OCBOCHHS
00pa3oBaTebHON TPOTrPaMMBbI 4
Mecto aucuumiusel (Moayiisi) B ctpykrype OITOIT 6
CopepxaHue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(pazaenamM) ¢ yKka3zaHUEM OTBEJICHHOTO Ha HUX KOJMYECTBa
aKaJeMIUYECKHUX YaCOB M BHJIOB YUCOHBIX 3aHITHIA 6
[lepeuens yueOHO-METOAMUECKOTO 00ECIIEUEHHUS Il CAMOCTOSTEIIbHON
paboThl 0OYYAOITUXCS IO JUCIUTIINHE (MOTYJIIO) 13
@DOH/[ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
o0y4aromuxcs Mo AUCUUTUIHHE (MOJYIIIO) 13
[lepeyeHb OCHOBHOM ¥ JOMOJHUTEIBHON YUeOHOH TUTEpaTypHI,
HEOOXOUMOM 11 OCBOCHUS AUCIUIUINHBI (MO/TYJIS) 16
[lepedens pecypcoB HHGOPMATMOHHO-TEICKOMMYHHUKAIIMOHHOMN CETH
"UntepHer", HEOOXOIUMBIX ISl OCBOCHMSI TUCIIUIUIUHBI (MOJTYJIS) 17

Mertoanyeckue ykazaHus Ui 00y4yaroIuXcs 10 OCBOSHHUIO TUCIIUITIIMHbI

(Momyms) 17
IlepeueHp HHGOPMALMOHHBIX TEXHOJIOIUH, UCIIOJIB3YEMbIX IIPU

OCYILECTBIEHUH 00pa30BaTEJILHOTrO MIpoLecca N0 AUCHUILINHE (MOIYJIIO),

BKJTIOYAst IEPEYCHb IPOTPAMMHOTO oOecrieueH s 1 MHPOPMAIMOHHBIX

CIIPaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH) 18
Onucanue MaTepuaIbHO-TEXHUUECKOH 0a3bl, HEOOXOAUMOM ISt 18
OCYIIECTBJIEHUSI 00pa30BaTEILHOIO MPOIIECCa MO JUCIUTIIHHE (MOTYIIIO)



1. Heau u 3aga4u 0CBOEHHMA TUCHUTLIUHBI
Meab AMCIATIIUHBIL
-(opMupoBaHue y CTYACHTOB 3HAHHI METOAOJIOTUU HAYYHBIX UCCIICAOBAHHI, OCHOB HAYYHOTO
MO3HAHMSI U TBOPYECTBA, OBJIAJICHUE METOJAUKON TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX
MCCJIEIOBAHUN, METOJaMH 00pabOTKH IKCIIEPUMEHTANIbHBIX JaHHBIX.

3apaum IUCHUIIUHBI.

-[IOJTyY€HHEe 3HAHUI U HABBIKOB [0 OCHOBAM TEOPETHYECKUX U IKCIIEPHUMEHTAIBHBIX
WCCJICIOBAaHHUN B 00J1aCTH TEXHOJIOTHH MAIIMHOCTPOCHUS U METAIUTI000PabOTKH;
-[I0JTyYEHHE CBEICHUI O METPOJIOTUIECKOM 00ECTICUCHUN

DKCcIepUMEHTAIBHBIX UCCIICIOBAHUH, O MPUOOPaX M CPEACTBAX U3MEPEHUS M KOHTPOJISI Pa3IMYHbIX
(DU3UYECKUX BEIIMYNH

U 1apaMeTpOB;

- ocBoeHHE (OPM IMPEICTABICHUS PE3YJIbTATOB IKCIIEPUMEHTAIILHBIX UCCIICIOBAHUN;
- OCBOCHHE JUCIIEPCUOHHOTO aHAJIM3a Pe3yIbTaTOB KCIICPUMEHTA;

- hopMUpOBaHUE METOJIOB 00PAOOTKH IKCIICPUMEHTATBHBIX JAHHBIX M IIPOrPAMMHBIX
HPOJIYKTOB ISl 00paOOTKH Pe3yIbTaTOB 3KCIICPUMEHTA;

- OCBOCHHE CTYyJICHTAMH HAaBBIKOB CAMOCTOSITEIIBHOW HCCIIEIOBATEIILCKON PabOTHI.

2. [lepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00YUYE€HUSs M0 TUCHMILINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATaAMM 0CBOEHHUsI 00pa30BaTeIbHO MPOrpaMMbl

[Ipouecc wu3ydyeHHs OUCHUIUIMHBI «MeToAbpl aHanmu3a W MOPEICTaBICHUS HAYyYHBIX
pe3yJIBTAaTOBY HaMpaBJieH Ha (POPMHUPOBAHKE JIEMEHTOB CJICIYIOIINX KOMIETCHIINI B COOTBETCTBUU
¢ ®I'OC no naHHOMY HaNpaBICHUIO OITOTOBKU:

Kareropus

. Koa HauMeHOBaHHe
KOMIICTCHI N

I'pynna xomnereHuuit

YHuBepcanbHbIe VYK-1: CriocobeH ocymecTBIsATh
VYuér dakTopoB KPUTUYECKHI aHAJIU3 TPOOJIEMHBIX
BHeIIIHEeH CUTYyaIMil Ha OCHOBE CUCTEMHOI'0

cpezsl M0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO
JICHCTBHS.
OIIK-2: Cnoco0OeH aHaIM3UpOBaTh,
HMHTEPIPETHPOBATH U 00001IaTh
Pe3yIbTATHI SKCIIEPUMEHTAIBHBIX U
pacyeTHO-TEOPETUYECKHX padoT B
n30paHHOM 00JACTH XUMHUH WITH
OobmenpodeccruoHanbHble VYuér pakTopoB CMEXHBIX HayK.

(OIIK) BHEIIHEH OIIK-4: CnocobeH ToTOBUTH

cpezbl nyOMKalKK, y9acTBOBATh B
PO ECCHOHATBHBIX JUCCKYCCHSX,
NPECTABIATh PE3YIbTATHI
PO eCCHOHAIBHON JESTEHHOCTH B
BUJIC HAYYHBIX U HAYYHO-TIOMYJISIPHBIX
JIOKJIAJIOB

B pe3ynbTare 0ocBOEHUS NUCHUIUIMHBI 00YUYaIOUIHICS TOJIKEH:

HaumeHnoBanue nnaukatopa
KOMIICTCHIINN

VK-1.1 3HaTh:




AHanuzupyeT npooieMHYIO
CUTYalUIO KaK CUCTEMY, BBISBIISSA
€€ COCTaBJISIOIINE U CBSA3H MEXTY
HUMHA

YK-1.3

Kpurnuecku oneHuBaer
HaJIe’KHOCTh UCTOYHUKOB
uHpopmaruu, paboTaeT ¢
IPOTHBOPEYMBON MHPOPMAIUEH
U3 pa3HbIX HCTOYHUKOB

OIlK-2.1

IIpoBOANUT KPUTHYECKUH aHAIIN3
pe3yIbTaTOB COOCTBEHHBIX
JKCIIEPUMEHTAIIBHBIX U PACYETHO-
TEOPETUYECKUX padoT,
CHUCTEMAaTU3UPYET U KOPPEKTHO
UHTEPIPETUPYET UX

OIlIK-4.1

[IpencraBisieT pe3ynbTaThl
paboThl B BUJIE HAYYHOU
myOauKanuu (Te3UChl T0KIaa,
CTaThsi, 0030p) Ha PYCCKOM U
AHTTIUHCKOM SI3bIKE

OIIK-4.2 Ilpencrapnser
pe3yNbTaThl CBOEH pabOTHI B
YCTHOU (hopMe Ha PYCCKOM U
AHTTTUHCKOM SI3bIKE

- OCHOBHBIE TIOHATHA U ONpeAe]eHus B 00JacTu
METOA0JIOTMH HAYYHOH JesITeIbHOCTH;

- OCHOBHBIE CBEJICHHS 00 OpraHU3allK U OCYIIECTBICHUU
Hay4YHO-HMCCIIE0BATEIbCKON paboThl;

- 3a/1a4u u METO/IbI TEOPETUYECKOT O u
HKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS;

- METPOJIOTMYECKOe O0ecleueHne HSKCIEPUMEHTAIbHBIX
HCCIICIOBAaHUI;

- METOJbl TPOBENEHHUS SKCIEepHUMEHTa M 00paboTKH
HKCIEPUMEHTANIbHBIX JaHHBIX;

- HOpPMATHBHBIE JOKYMEHTHI 1O O(OPMIICHHUIO HAy4HO-
UCCIIEI0BATEIbCKUX PaboT;

Ymers:

- UCTI0JIb30BaTh HCTOYHUKH HAYYHOM MH(POPMALIUH 10 TEME
UCCJIEIOBAHMUSI;

- CHOJIb30BaTh COBPEMEHHBIE METO/Ibl B UCCIIEI0OBAHMSIX; -
oOpabarbiBaTh W rpaduyeckn H300pakaTh pe3yJIbTATHI
AKCIIEPUMEHTOB;

- 0OpPMJIISITH pe3yJIbTaThl HAYYHBIX UCCIIE0BAHUIA;
Baangern:

- HaBbIKAMM TOMCKA, aHaJIu3a U 0000IIeHUsT He00X0AUMOH
Hay4yHOU uHpopmanuy;

- HaBbIKAMHM OKCIEPUMEHTAJbHBIX HCCIEAOBAaHUN ¢
MCIIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB M TEXHOJIOTUH B
00J1aCTH HayKU U TEXHUKHU;

- HaBBIKAMHU BBIOOpA BEPOSTHOCTHO-CTATUYECKUX METOJIOB
00pabOTKU IKCIIEPUMEHTAIBHBIX JIAHHBIX;

- HaBbIKaMU OOCYXXJIEHUS M OLEHKH MOJyYEHHBIX
pe3yabTaToB, (POPMHPOBAHUS BBIBOJIOB M PEKOMEHAALUI
0  pe3yjibTaTaM  MCCJIENOBAaHUM,  MPEACTaBIICHUS
pe3yJIbTaTOB HaAyYHOHMCCIIEI0BaTEIbCKONH paboThl (0030pHI,

OTYETHI, CTaThH, TE3UCHl JIOKJIAJOB, IPE3CHTAINH
nyOJMYHOTO BBICTYIUIEHHMS M ydYacTHs B  Hay4HOM
JIUCKYCCHH).

3. Mecto aucuuniannbl B ctpykrype OIIOII

Huctummuaa 51.0.10 «MeToapl aHanm3a U MpeACTaBICHUS HAYIHBIX PE3YJIbTaTOR))

oTHOCUTCS K oOs3atenbHON yactu 6ioka b1.0.10 Msyuaercs B 1 cemectpe. OHa 3akiaJbIBaeT
3HAHUS JUIS HAYYHO- MCCIIEIOBATENbCKON NMPAKTUKKA W BBIIOJHEHUS] MaruCTepPCKUX TUCCEPTAIUil.
JlucuumuiiHa HENOCPEICTBEHHO CBs3aHA C HEOPraHMYecKoW XuMHed, (usnueckod Xumuen u
AQHAJUTUYECKON XUMHEH.

OCOoOEHHOCTBIO Kypca SIBJISETCS TO, YTO OH COCTaBJIEH U3 Pa3fesioB, MOCBSIEHHBIX OTAEIbHBIM
TpyIIaM MaTepUaNIOB: IOYIIPOBOAHUKH, CBEPXIPOBOIHUKH, TEPMOIIEKTPHUECKHE, MArHUTHBIC
matepHaibl. Kaxxaplil pazaen npeacTaBieH SKCepTaMy B JaHHOW 001acTH.

[MporpaMMa Kakqoro pasfena CTPOUTCS Ha OOMIMX MPHUHIIUIAX PACCMOTPEHHS B3aWMOCBS3H
«CocCTaB-CTpyKTypa-CBOMCTBO»  [UIsi ~ pa3HBIX  THIIOB  HEOPTraHWMYECKHMX  MaTepHAJIOB.
[TocnenoBarenbHO paccMaTpUBAIOTCA KPUTEPUM BbIOOpa MarepuanoB, OCOOCHHOCTH UX
KPUCTAIIMYECKON M JedeKTHON CTPYKTYpbl, cooTBeTcTBYyloue P-T-x ¢azoBbie auarpammsl U
(U3UKO-XMMHUYECKHE YCIOBHS MOMyYEHHs] MAaTEPUAJIOB C 33JJaHHBIMH CBOMCTBaMHU. 3HAUUTEIBLHOE
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BHUMaHUE YENAeTCsl paCCMOTPEHUIO BIUSHUS MUKPOCTPYKTYPBI MaTepuaoB Ha (PyHKIIHOHAIbHbIE
cBoiicTBa. Jls1 HaHOMAaTepuajoB aHAIM3HPYETCS pOJb pa3MepHoro 3¢ddexra, mporecch
caMOOpraHu3aliy U CTa0MIM3AIlMH HAaHOKPUCTAJUIMYECKON CTPYKTYPBHI.

4. Conep:kanue THCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3gesiam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBA AaKaJeMHUYeCKUX HJIH ACTPOHOMMYECKHUX
YacoB U BU/J0B Y4eOHbIX 3aHATHI

4.1 CTtpykTypa 1M CUHILIHHBI
OOwast TpyJ0OEMKOCTh IUCLMILIMHBI 110 O4YHOM (popme 0OydeHus cocTaBisieT 2 3aueTHbIE
eauHMIb (72 akaIeMHUYeCKUX Jaca).

Tpy10eMKOCTb 4acoB
dopma paboTsl 00ydaromuxcs/Buibl yueOHbIX 3aHATUI Cemectp
Bcero
3
KonTakTHas aynutopHas paboTta o0ydaronmxcs ¢ 30 32
IPENo/IaBaTeIIeM:
Jlexumnm (JI) 16 16
[Tpaktuyeckue 3anstus (113) 16 16
JlaGopatopusble padotsl (JIP) - -
CamocTosiTenpHas pabora 40 40
Kypcosoii npoekT (KII), kypcoas padota (KP)
Hoxman (J)
Ocer (D)
Pedepar (P)
CamocTosTeNbHOE U3YUEHHE Pa3/eiioB 40 40
Bun utoro KoHTpOIIs 3auer 3auer
4.2 Conep:xaHue pa3nejioB TUCHUTLIUH
Ne HanmenoBanue pasaena Popva
pasnena TeMbL Copneprxanue paszzaena TEKYILEero
KOHTPOJIS
Tepmonunamuyeckue pacuersl. [IpumeHenue
XUMHUYECKOH TePMOJIMHAMUKH B
HEOpPraHMYeCKOM CHHTe3e. BO3MOXHOCTH
OCYIIECTBIICHHS CHHTE3a Ha OCHOBE PacYETOB
Tema 1. Teopetuieckne | repyionunamuueckux XapakTepHCTHK
1 OCHOBBI npoueccoB. Pacyér Temmneparyp npoBeaeHHs T. PK. VO
' HEOPraHU4YeCcKOro CHHTE3a Ha OCHOBE TEPMOJUHAMHYECKHUX T
CHHTE3A. BeauurH. Mcnonb30BaHmue 3aKOHA

JEHCTBYIOIINUX MacC B HEOPraHUYECKOM
cuHTe3e. BimsHue Temneparypsl Ha CKOPOCTh
XMMHUYECKON peaKkIMK. DKCIIEpUMEHTaIbHAS
TEXHUKA HEOPTAHMYECKOTO0 CUHTE3A.

Tema 2. OcHOBHBIE
OCHOBHBIE METO/IbI pa3/ielieHus],

METO/IbI
2. KOHIEHTPUPOBAHKS U OYUCTKA HEOPTraHUUECKUX T, PK, YO
HEOPraHNYECKOI 0
BEIECTB. XMMUYECKUE TPAHCIIOPTHBIE PEAKLIVH.
CHUHTE3a




Tema 3. Kuneruka

Kunetnka XuMHYECKUX peaKIuii B ra30BON
dbaze.
CMmenieHre XUMUYECKOT0 PaBHOBECHS

XMMHUYECKUX PEaKUUi B T, PK, YO
. CkopocTb U nopsAoK peakuuu. TemmeparypHas T
rasoBoi gase. 3aBHUCHUMOCTBH CKOPOCTH peakiuu. I oMoreHHbIe
U T€TEPOreHHbIE PEAKIINU
OcoOeHHOCTH PEBpAIICHHI B TBEPbIX TENAX.
TBeprodaszubie peakuu, TMMUTHPYEMbIE
Tema 4. TBepnodasusie | nuddysueii. Teopus BarHepa-mMabIpUA. T. PK. VO
IIponcCChI. Kunernueckue mojenu TBeproda3HbIX peakiuil ’ ’
C Pa3IUYHBIMU JIUMUTUPYIOLIUMU CTATUIMU
MeTo1bl aKTUBAIIMK TBEPABIX TEI.
OcHoBHbIE IPOOJIEMBI ITPU CUHTE3E
TBepa0(a3HBIX MaTepraaoB. MeToIbl CHHTE3a
MOJINKPUCTAININYECKMX MaTEPUAJIOB.
Kepamuueckuii meroa cuntesa.. CoocaxaeHue
Tema 5. Mertosl cuHTe3a | COJNEBBIX cMecel. [Iuponus aspozosneit. T PK.VO
TBEepAO(Da3HBIX CyG6numanuoHHast cyika (KpuOXuMHUIeCcKas 7
MaTepuasoB. TEXHOJIOTHS ). 30J1b-TeIb-METO/I .
Kpucrannu3zaius coneBbIX TBEPIbIX PACTBOPOB.
CuHTE3 ¢ UCI0JIb30BAaHUEM TEIJIOBBIICICHUS
BHYTPU PEAKIIMOHHOI 30HBI.
Tema 6. MeTtonbt MUKpOCKOTIUYECKUE METOBI UCCIIEIOBAHMUS.
UCCIICIOBaHMS TBEPABIX | JIu(pakIMOHHBIE METO/IBI HCCIICIOBAHNSL. T, PK, YO
Ten MeTtob1 onpeiesieHns IIEMEHTHOTO COCTaBa.
Tema 7. Metozst Mertoapl cuHTe3a 0€3BOAHBIX HEOPTAHUYECKUX
CHHTE3a OE3BOIHBIX coequHeHni. CUHTE3 B T. PK. VO
HEOPraHUYECKUX HEOpPraHUYECKUX U T
COEIUHEHUI. OpPraHUYECKUX PACTBOPUTEIISIX.
Tema 8. Cuntes mpocTeix | CrocoObl MTOMyYEeHHsT OKCHIIOB, FaJIOT€HU/IOB,
BCIIECTB, OKCU/IOB, THJIPUJIOB METAJUIOB M HeMeTasoB. CriocoObl
raJIOTCHUIOB, TUAPHUJIOB, | MOJYyYEHUS TUIPOKCUIOB, OECKUCIOPOIHBIX U T, PK, YO
THAPOKCHUAOB, KUCIOT, KHUCJIOPOACOAEPKAIIMX KUCIOT U UX COJIEH.
coJeit.
Tema 9. TpenapatnHbIc [IpenapaTuBHBIE METO/IBI B XUMHU
METOIB! B XHMMAH KOOPJAMHAILIMOHHBIX COETMHEHUN.
[Tomy4yenue ruipokco-, poJaHo-, T, PK, YO

KOOPAMHALIMOHHBIX
COCTUHEHUN.

aIMJIOKOMIUIEKCOB, aMMHUAKaToOB | T.1. (110
3aJIaHUIO MIPEToAaBaTens).




OYHAS ®OPMA OBYYEHMUAA

4.3 Paziesibl IMCHUIIMHBI 1 BUABI 3aHATHIH, H3y4yaeMmble B 1 ceMecTpe

KomnunuecTtBo yacoB

Ne KonrakTHasi pab6oTa 00y4arommxcs
pas- HaunmenoBanue pasuenos AyauTopHast
acia Bcero abora CP
JI 113 JIP
1 [Teoperuueckre OCHOBBI HEOPTAaHUIECKOTO 8 1 1 4
CHHTE3a.
2 |OcHOBHBIE METObI HEOPTAHUUECKOTO CUHTE3a 8 1 1 4
3 |KuHeTHKa XMMHUYECKMX PEaKUUil B ra30Bo1 8 2 2 6
4  |TBepnoda3Hbie MPOIECCHI. 8 2 2 4
5 | Metozasl cuHTe3a TBEpAO(DA3HBIX MATEPUATIOB. 8 2 2 4
6 | Meroabl uccae0BaHUS TBEPABIX TEI 8 2 2 4
7 MeTtoibl cHTE3a OE3BOAHBIX HEOPTaHUICCKHIX 3 5 5 4
COCIUHCHH.
CHHTE3 MPOCTHIX BEMIECTB, OKCUIOB,
8 [raJoreHuJ0B, THIPUAOB, THAPOKCHIOB, KHCIIOT, 8 2 2 6
COJICIA.
9 [IpenapaTuBHBIC METObI B XUMHH 8 2 5 4
KOOPIUHAITMOHHBIX COCTUHEHHUI.
HUToro: 72 16 16 40
4.4 CamocrosiTejibHAasi paboTa CTYJeHTOB
Bug camocTtosTensHOM Onenoun | Koix- Kon
HanmeHnoBaHue TeMbl N
BHEAyIUTOPHOHN paOOTHI oe BO KOMIIETEH-
JTUCIIMILTAHBI WA pa3fielia
oOyuatomtuxcsi, B T. 4. KCP | cpenctBo | yacoB 005071
Tema 1. Teopernueckue YK-1.1
. VK-1.3
OCHOBBI HEOPraHMIECKOTO | [10a601xa yuebHOI Ok 1
CHHTC3a. JIUTEPATyphl, TEKIUN 1, PK 4 o
’ ’ ’ OIIK-4.1
IToaroroBska jmoxiaza.
OATOTORIA AOKIAA OTIK-4.2
Tema 2. OCHOBHEIE VK-1.1
. VK-1.3
METOJIbl HEOPTAHMMECKOTO | 100360 rka yueGHOI — s Ok 1
CHHTC3a JUTEePaTyphl, TEKIUH ’ o
’ OIlIK-4.1
OIIK-4.2
Tema 3. Kunetuka YK-1.1
XUMHYECKUX PEAKIUH B [IpopaboTka yuebHOMH VK-1.3
razoBoii dase. JTUTEPaTypPhI, JTEKITH. I, PK 6 OIlK-2.1
IloaroroBka gokiana. OIIK-4.1
OIIK-4.2




Tema 4. TBeprodaszusie YK-1.1
MIPOLIECCHI. [IpopaboTka yuebHo YK-1.3
JUTEPATYPBI, TCKIIUMA. I, PK OIlK-2.1
IToaroroska moxiiaza. OIIK-4.1
OIlK-4.2
YK-1.1
Tema 5. Metonbl cunTe3a TpopaGoTka yueGHOl YK-1.3
TBep10ha3HBIX . — YO, PK OIIK-2.1
MaTepHaoB. ’ OIIK-4.1
OIIK-4.2
Tema 6. MeToanbl VK-1.1
uccaenoBanus TBepabix | [Ipopadorka yueOHOI VK-1.3
Tea JUTEPATYPBI, TCKIIUMA. I, PK OIlK-2.1
IToaroroska moxiazaa. OIIK-4.1
OIIK-4.2
Tema 7. MeTosl YK-1.1
cuHTe3a 0€3BOIHBIX [IpopaboTka yueOHOM YK-1.3
HEOPTraHUYECKHUX JIUTEpaTyphbl, JEKIIHI. J, PK OIIK-2.1
COEIMHEHUI. IloaroroBka gokiana. OIIK-4.1
OIIK-4.2
Tema 8. CunTE3 MPOCTHIX YK-1.1
BEIIECTB, OKCHJIOB, . VK-1.3
raJIOTeHUI0B, TUAPUJIOB, IIpopaborka yqe6HouI/1 VO, PK OIlIK-2.1
TUIPOKCUJIOB, KMCIIOT, JIATCPaTypeL, JICKILIIH OIIK-4.1
coJieit. OIIK-4.2
Tema 9. [IpenapatuBHbie YVK-1.1
METO/Ibl B XUMHUHU [IpopaboTka yuebHOMI YK-1.3
KOOPJAMHAIIMOHHBIX JIUTEpaTyphl, JEKIIH. I, PK OIlK-2.1
COEIMHEHNM. ITonroroska mokiana. OIlK-4.1
OIlK-4.2
Bcero uyacoB B 1 cemectpe: 72
4.5 JlaGopaTopHble padoThl — HE ITPETyCMOTPEHBI YUEOHBIM IJIAHOM
4.6 IlpakTHYecKHe 3aHATHSA (CeMHUHAPbI)
No KonnuectBo
Ne HaumeHoBaHMEe MPAKTUYECKOTO 3aHATUS
paznena 9acoB
n/m
1. 1. TeopeTnueckre OCHOBbI HEOPTaHUYECKOT'O CHHTE3A. 1
2 2 OCHOBHBIE METOIBI HEOPTAHHMYECKOTO CHHTE3a 1
3 3 KuHeTnka XMMHYECKHUX peakinii B ra30Boi (ase. 2
4 4 TBeproda3zHble npoiecchl. 2
5 5 MeTopI cuHTE3a TBEPI0(Pa3HBIX MaTCPHUAIIOB. 2
6 6 MeTtoibl Hccae10BaHuUS TBEPBIX Tell 2
7 7 MeTtopl cuHTe3a 0€3BOHBIX HEOPTAHMIECKUX COCTUMHEHUN 2
8 8 CHHTE3 MPOCTHIX BEMIECTB, OKCUIOB, TAJIOTCHUJIOB, 2
TUIPUOB, THIPOKCHJIOB, KUCIIOT, COJICH.
9. 9. [TpemapaTiBHBIC METOJIBI B XUMHUHU KOOPIMHAIMOHHBIX 9
COETMHEHUH.




\ Bcero: ‘ 16 ‘
4.7 KypcoBoii nmpoekT (KypcoBasi paboTa) — HE MPEIyCMOTPEH YU€OHBIM IJIAHOM
KypcoBoii mpoekT (kypcoBas paboTa) - He MPeayCMOTPEH

OYHO-3A0OYHASA ®OPMA OBYYEHUA

OO1miast TPYI0EMKOCTh IUCIMILIMHBI 10 OYHOM (GopMe 0OydeHHUs COCTaBIIIeT 2 3a4yeTHHIC
eauHMIb (72 akageMUYeCKUX Jaca).

Tpy10eMKOCTb 4acoB
®dopma paboThl 00ydaronuxcs/Buibl yueOHbIX 3aHITHI CemecTtp

3 Bcero
KonTakTHas ayautopHas paboTta o0yyaronmxcs ¢ 36 36
IPEno/IaBaTeIIeM:
Jlexuuu (JI) 18 18
[Tpaktuyeckue 3anstus (113) 18 18
JlaGopatopusble padotsl (JIP) - -
CamocTosiTenpHas paborta 36 36
Kypcosoii npoekT (KII), kypcoas padota (KP)
Joxman (J)
Ocer (D)
Pedepar (P)
CamocTosTeNnbHOE U3YUEHHE Pa3eiioB 36 36
Bun utoro KoHTpOIIs 3auer 3auet

4.3 Pa3zaesibl JMCHUIJIMHBI M BUABI 3aHATHIA, N3yyaemble B 1 cemecTpe

KoanyecTBo yacos
Ne KonTakTHas padoTa 00y4yamouuxcs
pasz- HaumenoBanue pa3aenon AynautopHas
Aena Bcero abora CP
J | 113 JIP
1 [Teoperuueckue OCHOBBI HEOPTAaHUYECKOTO 8 5 5 4
CUHTE3a.
2 |OcHOBHBIE METOBI HEOPIraHUUECKOTO CUHTE3a 8 2 2 4
3 [KuHeTHKa XMMHUYECKHMX peaKIMii B ra30BOi 8 2 2 4
4  TBepmodasHbIe MPOIIECCHI. 8 2 2 4
5 | Meroasl cuHTe3a TBEPAO(A3HBIX MATEPHATIOB. 8 2 2 4
6 | Meroapl nccae0BaHUS TBEPABIX TEI 8 2 2 4
7 MeTtobl crHTe3a 0€3BOAHBIX HEOPTaHUIECKHIX 8 5 5 4
COCIMHEHU.
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CuHTe3 MPOCTHIX BEIIECTB, OKCUIOB, 8
8 [raJoreHuJ0B, TUIPUAOB, TUAPOKCHIOB, KHCIIOT, 2 2 4
COJICH.
9 [IpenapatuBHBIE METOBI B XUMHH 8 5 5 4
KOOPIUHAIIMOHHBIX COCTUHEHHI.
HUroro: 72 18 18 36
4.4 CamocTosiTe/IbHasi padoTa CTyJ1eHTOB
Bun camocrosTeapHON Ouenoun | Koi- Kon
HanmeHnoBanue TeMbl .
BHEAyIUTOPHOUN pabOTHI oe BO KOMIICTCH-
JIMCHHILTHIBL W pasiesia obyyvaronuxcs, B T. 4. KCP | cpenctBo | 4acoB 002071
Tema 1. Teoperuueckue VK-1.1
ocHOBEI Heopraunueckoro | IIpopaboTka yyeOHoM VK-1.3
CHHTE3A4. JUTEPATYPBL, JIEKLIUH. I, PK 8 OIIK-2.1
ITonroroska mokiana. OIlK-4.1
OIIK-4.2
Tema 2. OCHOBHEIC YVK-1.1
METOIbI HEOPraHMYECKOTO . VK-1.3
CHUHTE3a ’ Eﬁ%ﬁ;ﬁ? }J’I‘;if;’; YO, PK 8 OIK-2.1
’ OIIK-4.1
OIIK-4.2
Tema 3. Kunernka VK-1.1
XUMHYECKHUX PEAKIUH B IIpopabotka y4eOHOM YK-1.3
razoBoii dase. JUTEPATYPBI, TCKIIUMA. I, PK 8 OIlK-2.1
ITonroroska mokiana. OIlK-4.1
OIIK-4.2
Tema 4. TBepaodazubie YK-1.1
MIPOIIECCHI. [TpopaboTka yueOHOM YK-1.3
JIUTEPATYPBI, TEKIUI. 1, PK 8 OIIK-2.1
IToaroroBka nokiana. OIIK-4.1
OIIK-4.2
VK-1.1
Tema 5. Metoanl cuHTE3a TpopaGoTka yueGHoi VK-1.3
TBepAO(Da3HBIX HTepaTYDH, TeKIHi YO, PK 8 OIlK-2.1
MaTepHaoB. ’ OIIK-4.1
OIIK-4.2
Tema 6. MeToib1 VK-1.1
uccienoBanus TBepasix | [IpopaboTka yueOHOM YK-1.3
Ten JUTEpaTypPhI, JTEKIIHI. I, PK 8 OIlK-2.1
IloaroroBka gokiana. OIIK-4.1
OIIK-4.2
Tema 7. Metonnl VK-1.1
cuHTe3a 0€3BOTHBIX [TpopaboTka yueOHOH YK-1.3
HEOPTraHUYECKHUX JUTEpaTyphl, JTEKIIHI. I, PK 8 OIIK-2.1
COEIUHEHMUIA. . IloaroroBka gokiana. OIIK-4.1
OIIK-4.2
Tema 8. CUHTE3 NPOCTLIX VK-1.1
BeLLecTB, OKCMAOB, n 6 610 VK-1.3
ranoreHnaos, rmapuaos, popabotia yHe HOVH VO, PK 8 OIIK-2.1
rMapokcuaos, kucror, | THTCPATYPRL JICKIHH OIIK-4.1
conemu. OIIK-4.2
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Tema 9. [NpenapaTuBHble VK-1.1
MeToAbl B XUMUN [IpopaboTka yuebHo YK-1.3
KOOPANHALIMOHHbIX JUTEPATYPBL, JIEKLIUH. I, PK 8 OIIK-2.1
coeauHEHUN. IToaroroska moxiiaza. OIIK-4.1
OI1K-4.2

Bcero yacoB B 1 cemecTpe: 72

4.5 JlabopaTopHbie padoThl — HE IPEAYCMOTPEHBI YUSOHBIM IIJIAHOM

4.6 IlpakTHyecKue 3aHATHS (CEMUHAPBHI)

No No KomunuectBo
HanMeHoBaHHE MPaKTUYECKOTO 3aHATH
n/n | pasgena 9acoB
1 1. Teopernueckre OCHOBBI HEOPTAaHMYECKOTO CUHTE3A. 2
2 2 OCHOBHBIE METOJIbI HEOPTAaHUYECKOTO CUHTE3a 2
3 3 KunHeTrka XMuMHUYECKHUX peakiuid B ra30Bou (asze. 2
4. 4. TBepmodasHbIe MPOIECCHI. 2
5 5 MeTtopl cuHTe3a TBep10ha3HBIX MATEPHAIIOB. 2
6 6 MeTo1pl UCCIIeTIOBAHMS TBEPABIX TEI 2
7 7 Mertoapl cuHTe3a 0€3BOAHBIX HEOPTaHUYECKUX COCIMHEHHIM 2
8. 8. CuHTE3 IPOCTHIX BEIIECTB, OKCHJIOB, TAJIOTCHUIOB, 2
THJIPUJIOB, THIPOKCUIOB, KUCIIOT, COJICH.
9. 9. [TpemapaTBHBIC METO/IBI B XUMUHU KOOPAMHAIIMOHHBIX 9
COEIUHEHUI.
Bcero: 16

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He NpeyCMOTPEH YUeOHBIM TIAHOM

5. IlepeyeHb yuyeOHO-METOAMYECKOT0 OOecmeYeHUsl [JI CAMOCTOSITEJbHOH PadoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOYJII0)

1.I'mnesnu M., ITokposckuii 1.1. Xumus tBepaoro tena. Musck, 1985.

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

3.JxoHcoH 1. TepMoarHaMUUECKHE aCIIEKThI HEOpraHuueckoi xumuu. M.: Mup, 1985.

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

5.@uctyns B.1. ®u3uka u xumus teepaoro tena. T.1,2. M.: Meramtyprus, 1995.
6.Knaccudukanus XuMHUECKUX peakliii 1 HEKOTOPbIE X OCHOBHBIE TUIIBL: yueOHOE rocodue. /
N K. I'apkymnH u np. Camapa: Camap. roc. TexH. yH-T, 2010. 162 c.

7. PykoBojicTBO TI0 HEOpranuueckomy cuuTesy / moa pea. I'. bpayapa, nep. ¢ nem. M. 1985-86. T.
1-6

6.3. [lepuoauueckue n3gaHus

Bectauxk MI'Y - JIunensuonnsnii gorosop Ne 157 —IT or 01.08.2018

Hayxka n texnuka B Poccun JInniensuonnsiit gorosop Ne 157 —IT ot 01.08.2018

6. DOoHA OUEHOYHBIX CPEICTB /I MNPOBedeHHS AaTTeCTAMH OOyYaIOUIUXCH 1O
AUCHHILINHE (MOIYJIIO)
[TpemycMOTpEHBI CIIeAYOIINE BUIBI KOHTPOJIS KA4eCTBA OCBOSHUS KOHKPETHON JUCIIATIIHHBIL:
- TeKYIIH KOHTPOJIb YCIIEBAEMOCTHU
- IPOMEKXYTOYHAS aTTECTAIHS O0YJAFOIIMXCS TI0 JUCIUILTHHE
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®DoH/T OTICHOYHBIX CPEJICTB VIS POBEICHUS TPOMEKYTOUYHON aTTECTAIIMH 00YUYaIOIIUXCS 10
TUCITUILIMHE 0)OpPMIIEH B IPUIIOKEHUH K paboueii mporpaMme TUCIUTUTHHEL.

TunoBblie KOHTPOJIbHBIE 32/IaHNS WJIM HHbIe MaTepHaJjbl, He00X0AMMBbIe /11 OLleHKH 3HAHWI,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH B NPOLIecce TEKYIEero KOHTPOJIs

1.Bausinue pa3auuHbIX (PaKTOPOB HA XMMUYECKOE paBHOBECHE.

2.BrusHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW PeaKIuu.

3.OKcriepuMeHTalIbHAs TEXHUKA HEOPTaHMYECKOTO CHHTE3A.

4 Kpucramumzauus. [IpoBenenune kpucramin3aium.

5. Bozrosnka.

6.Xpomarorpapuueckuii 1 SKCTPaKIIMOHHBIN METOAbl OUYUCTKU U

pa3JesieHns HEOPraHMUECKUX BEILECTB.

7.Peakuuu B razoBoi (haze. OCOOEHHOCTH ITPOBEICHUS PEaKIIMil B Ta30BoM (ase.

8.TBepaoaszHbie METOABI CUHTE3A.

9.MerannorepMruuecKre METO/Ibl CHHTE3a METaJNIOB M HEMETaJIJIOB.

10.MeTtozp! cuHTe3a 0€3BOAHBIX HEOPTaHHUECKUX COSAMHEHUI

11.006e3B0oKMBaHNE KPUCTATUIOTHIPATOB.

12.IIpoBeaeHne CHHTE30B HEOPTaHWIECKUX MPETIAPaTOB B OPTaHMYECKUX PACTBOPUTEIISX.

13.IloxyyeHue NpocThIX BEHIECTB, OKCUAOB, TAIOT€HUOB, THAPUI0B, THIPOKCHUIOB,KUCIIOT,
COJICH.

14. CnocoObl TOMy4YeHUS OKCHUIOB, TaJOTCHHUIOB, THAPUIOB METAJIOB M HEMETAIJIOB.
15.Cnioco0b! noyyeHus TuAPOKCUI0B, OECKUCIOPOIHBIX U KUCIOPOACOAEpKAILIUX

KHUCJIOT ¥ UX COJIEH.

16.0co0GeHHOCTH MTpenapaTUBHBIX METOJIOB B XMMUHU KOOPIMHAIMOHHBIX COSINHEHHA.

17.]1BoitHbIE CONU M KOMILJIEKCHBIE COEIUHEHUSI.

18.KOoHCTaHTBI yCTOMYMBOCTH KOMIUIEKCHBIX COSIMHEHHIA.

19.TTonyyeHue ruAPOKCO-, IIMAHO-, ALUJOKOMILJIEKCOB, aMMHUAKaTOB

Bonpoch! K KOIIOKBHYMY

1.Bnusinue pa3nudHbX (PakTOPOB Ha XMMHUECKOE PAaBHOBECHE.
2.BimsiHUE TEeMIepaTyphl Ha CKOPOCTh XUMUICCKOUW PEAKITUH.
3.DKcnepuMeHTanbHasi TEXHHUKA HEOPTaHUYECKOTO CUHTE3A.

4 Kpucrtamumzanus. [IpoBenenne KpucTaTu3aium.

5. Bosrosnka.

6.XpomarorpaduvecKuii 1 SKCTPAKITMOHHBIA METOIBI OYUCTKH U
pa3aeieHus HEOPraHUYECKUX BELECTB.

OO0pasern 6miiera Ha dK3aMeH

MHUHHNUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHNA
POCCUICKOI ®EJIEPALINN
®I'BOY BO «YeueHckuil rocyjapcTBeHHbIN yHUBepcuTeT uM. A.A. KagsipoBa»

buonoro-xumuueckuit pakynbTer
Kadenpa «Xumus»
04.03.01 «Xumus»

VYuebHas qucUUIUIMHA « XUMHS (QYHKIIMOHAIBHBIX HEOPIaHUYECKUX MAaTEPUATIOB)
YTBepkaeH Ha 3aceqanuu kadeapsl ot 3 ceHTsaops 2023 1., mpoTokoi Nel

SK3AMEHALIMOHHBIN BUJIET Nel
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1. BausiHMe pa3auuHBIX (PAKTOPOB HA XMMHUYECKOE paBHOBECHE.
2. OxcuaHble MaTepuallbl Ui TOIUIMBHBIX 3JIEMEHTOB.
3. Metozapl cuHTe3a 6€3BOAHBIX HEOPTaHMUECKUX COCAMHEHUI

Jranbl GopMUPOBAHMSA M OLICHUBAHUSA KOMIIETEHIUI

Ne
n/n

KoHnTpoJsmpyemble pa3aesl (TeMbl)
AUCHHUILIHHBI

Kon komnereHuun
(111 ee 4YacTH)

HaumenoBanmue
OLIEHOYHOI'0
cpeacTBa

TeopeTnyeckue OCHOBBI
HEOpPraHMYECKOT0 CUHTE3A.

VK-1.1
VK-1.3
OIIK-2.1
OIIK-2.2
OIlIK-4.1
OIIK-4.2

JIP, VO, PK

OCHOBHBIC MCTOAbI HCOPTaHUYCCKOTI'O
CHHTC3a

VK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIlIK-4.1
OIIK-4.2

JIP, VO, PK

KuHeTnka XuMHYECKHUX PEAKIUi B
ra3oBoii (ase.

VK-1.1
YK-1.3
OIIK-2.1
OIIK-2.2
OIlIK-4.1
OIIK-4.2

JIP, VO, PK

TBepaoda3zHbie TPOIIEeCCHI.

VK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIlIK-4.1
OIIK-4.2

JIP, VO, PK

MeTtopl cuHTE3a TBEPIOPa3HBIX
MaTepHUaoB.

VK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIlK-4.1
OIIK-4.2

JIP, VO, PK

MeTO)IBI HCCICO0BAaHNA TBEPABIX TCII

YK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIlK-4.1
OIIK-4.2

JIP, YO, PK

Mertonsl cuaTe3a 0€3BOIHBIX
HEOPraHWYECKUX COCTMHEHUI. .

YK-1.1
YK-1.3
OIlK-2.1
OIIK-2.2
OIlK-4.1
OIIK-4.2

JIP, YO, PK
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CuHTE3 NPOoCTbIX BELLECTB, OKCUAOB, YK-1.1
ranoreHngos, rmgpuaos, VK-1.3
rMOpOKCUO0B, KACIIOT, CONeN. OIIK-2.1

OITK-2.2 JIP, VO, PK

OIlIK-4.1
OIIK-4.2

lMpenapaTrBHble METOAbLI B XMW VK-1.1
KOOPANHALMOHHbIX COeAUHEHNIA. VK-1.3

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

JIP, VO, PK

IIxkana u KpuTEepUH OLEHUBAHUS MUCbMEHHBIX M TBOPYECKUX PadoT

Bbanabl

Kpurepun

['mybokoe W TmpouyHOE yCBOGHHE TMporpaMMHOro marepuana. [lomHbie,
MocjeoBaTe/bHble, TIPAaMOTHbIE M  JIOTUYECKHM  M3JaraéMbleé  OTBEThl P
BUJOM3MEHeHHH 3aaHus. CBOOOJHO CHPaBISETCS C TOCTAaBICHHBIMU 3aJ[a4aMU,
MOXKET 000CHOBAThL MIPUHSTHIC peuieHus, JEMOHCTPUPYET BJIaJICHUE
Pa3HOCTOPOHHUMH HABBIKAMHU W MTPHUEMaMU BBITIOJIHEHUSI PAKTHYECKUX padoT.

3HaHue nporpaMMHOro marcpualia, rpaMmOTHOC MH3JIO0OKCHHUC, oe3 CYILICCTBCHHBIX
HETOYHOCTCH B OTBETE Ha BOIIPOC, NPABUJIIBHOC MPUMCHCHUC TCOPCTUICCKUX 3HaHHfI,
BJIaACHHUC HCO6XO,Z[I/IMBIMI/I HAaBbIKAMM IIPU BBINNOJHCHUHN ITPAKTHYCCKHUX 3aa4.

JleMOHCTpHpYEeT YCBOGHHE OCHOBHOTO MaTepHajia, IpU OTBETE JOIyCKAIOTCA
HETOYHOCTH, NIPU OTBETE HEIOCTATOYHO IMpPaBHIbHBIC (OPMYIMPOBKHU, HAPYIICHUE
MOCJIEIOBATEIBHOCTA B HW3JIOKEHWH TPOTPaMMHOTO MaTrepuana, 3aTpyJHEHHS B
BBINOJIHEHUH TPAKTUYECKUX 3a/1aHU.

2-1

Cnaboe 3HaHUe OporpaMMHOTO MaTepHajia, IIPU OTBCTC BO3HHUKAIOT OI_HI/I6KI/I,
3aTPYAHCHUS IIPH BBIMOJHCHUU IMMPAKTUYCCKUX pa60T.

0

He ObLI0 MOMBITKY BBITOJIHUTD 3aJaHHuC.

IIxaja ¥ KpUTEPUH OLIECHUBAHUSA TECTOBBIX 3aaHHM

Ounenka Kpurepun
«OTIUIHOY 3ananue BoimotHeHO Ha 91 - 100%
«Xopomo» 3ananue BoinonHeHo Ha 81 - 90%

«Y TOBJICTBOPHUTEIHLHOY 3ananue BoiotHeHO Ha 51 - 80%

«HeynosnerBoputenbHO» | 3ananue BeimosHeHO Ha 10 - 50%

7. TlepeyeHb OCHOBHOW H JONOJHUTEILHOI y4eOHOI JuTEPaATyPbl, HEOOXOAMMOM 115l
OCBOECHUS TMCUMILUINHBI (MOYJIs1)

7.1 OcHoBHas1 JInTEpaTypa

1. A.Becr. Xumus tBepioro tena. M.: Mup, 1988. T. 1,2.

2. A.B.Knotsko, U.A.Tlpecuskos, FO.JI. TpeTbsakoB. XuMus TBEPAOro Tena. M.
W3narenbckuit ieHTp «Akanemusi», 2006.

3. Tperbsxos 0.1, Jlenuc X. XuMus U TeXHOIOTUs TBepA0ha3HBIX MaTepuanos. M.: MY,
1985.

4. ®wucryns B.W. ®usuka 1 Xumus TBEpAOro Tena, M.: Mertamnyprus, 1995.
T. 1,2.
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5. Topemuk C.C., Jlamesckuii M.5. MartepuanoBeieHHe MONYIPOBOJHUKOB U AUIJIEKTPUKOB.
M.: Meramnyprus, 1988.

6. ®ucryns B.M. Hossle MaTepuansl. CocTosiHue, mpobiaeMsl, nepcnektussl. M.: MUCHUC,
1995.

7. Y.H.P.Pao, JIxIomonakpumnan. HoBble HampaBieHHss B XMMHM TBEPIOrO TeJa.
HoBocubupck: Hayka, 1990.

7.2 JlonoiHUTEIbHAS JIUTEpaTypa

1. JI. Ban ®aek. TeopeTnueckoe U MPUKIAAHOE MaTepuanioBeaeHue. M.:

Atomuspaar, 1975.

Tperbsikos 10./1. TBepaodaszubie peakiuu. M.: Xumus, 1978.

. Jx.b.I'ynenad. Marnetusm u xumuueckas cBsizb, M.: Meramtyprus, 1968.

4, Xwumwus HOBBIX MaTepHrasioB. TemaTudeckuii BoiycK. XKypran BXO um.

AN .MenneneeBa, T. 36, N6, 1991

K.Okanzaku. [Tocobue mo anekTpoTeXHudeckuM MarepuaiaM. M.: Dueprus, 1979.
Vxue E.A., Bykyn H.U. Tsepasle anexkrponutsl. M.: Hayxka, 1977.

7. JleBun B.E., Tperbsaxos FO. /1., Jlettok JI.M. ®u3nko-XxuMu4eckue OCHOBBI OTYUYEHUS,
CBOWCTB ¥ npuMeHeHust pepputoB. M.: Mertamnyprus, 1979.

8. TexHomorus mpou3BOACTBA MAaTEPUAIOB MarHUTOAIEKTpoHUKH. [Tox pexn. JI.M.JIeTroka.
M.: Mertamnyprus, 1994.

9. UYepnoB A.A., I'uBapruzos E.W., barmacapoB X.C., Ky3nenos B.A., Jlembsnen JL.H.,
Jlo6aueB A.H. CoBpemenHas kpuctaymiorpadus. T.3.

O6pazoBanue kpuctawios. M.: Hayka, 1980.

10. lIseiikun I.I1., I'ybanoB B.A., ®otueB A.A., baszyer ['.B., EBmokumoB A.A.
DNeKTpOHHAsi CTPYKTypa U (PU3UKO-XMMUYECKHUE CBOMCTBA BBICOKOTEMIIEPATYPHBIX
cBepxnpoBoaHukoB. M.: Hayka, 1990.

11.  A.Yamnc. CtpykTypHas Heoprauuyeckas xumus, M.: Mup, 1987. T.1, rin.4-6.
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8. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHMKAIIMOHHON ceTH
“UnTepHer” (1as1ee - ceTb "UHTEpHET”), HEOOXOAUMBIX IJI OCBOECHHSI TN CIIUTITIHHBI

9BC IPRbooks

Cucrema '’APAHT: a5neKTpoHHBIN NEPUOANYECKUI CIIPABOYHHUK [ DIIEKTPOHHBIN pecypc].
Koncynprant [1ntoc: cipaBo4HO - MOMCKOBAsi cCUCTEMa [ DJIEKTPOHHBIN pecypc]. —

OOO Hayunas >nexTpoHHas 6ubaroTeka. MHTerpupoBaHHbIA HayYHbIN MH()OPMAIIMOHHBIN
MopTaJl B POCCUUCKOM 30HE ceTu IHTepHET, BKITIOUAOIINUA 0a3bl JAHHBIX HAYYHBIX U3TaHUI
U CepBUCHl U1 HH(POPMAIMOHHOTO OOEeCHeyeHHss HayKd M BBICHIErO0 O0Opa30BaHUS.
http://elibrary.ru/

5. Hudopmanmonnas cucrema «EanHoe okHO pgocTynma K oOpa3oBaTelIbHBIM pecypcam»
(http://window.edu.ru/).

NS

8.1 CocTaB mporpaMMHOI0 o6ecrevYeHust
1. Enunas snektpoHHas oOpa3oBaTenbHas cuctema U-complex
2. AHTHIUIaruat
3. Omnepanunonnas cucrema Windows
4. KommbloTepHas mporpamma Juis xumukos AcidBasel ab
5. KowmmbroTepHas nporpamma uist xumukoB ChemLab

9. Metoauueckue yKa3aHusi JAJs 00y4arOUUXCS M0 OCBOCHUI0 TUCHUILINHBI
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http://window.edu.ru/
http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

Teoperndeckne 3HaHUS, TIOJTYYCHHBIC U3 Kypca JICKIIUN, 3aKPETUISIOTCS HA TMPAKTHYECKUX
3aHATUAX. [IpaKkTHUECKUE 3aHATHS MPOBOATCS B CIICIHATILHO 000PYA0BaHHbIX JlabopaTtopusix (3-
18, 3-30 «JlaGopaTopusi TEpPMHYECKOTO aHAIU3a», ¢ MPUMECHEHHEM HEOOXOIUMBIX CPEICTB
o0yueHwus (JlabopaTopHOT0 000PYAOBaHUs, 00Pa3II0B, HOPMATHBHBIX M TEXHUYECKUX JOKYMECHTOB
U T.IL).

[Ipy BBINOTHEHHHM MPAKTHUYECKUX pabOT MPOBOIATCS: IMOATOTOBKA OOOpPYAOBaHUS H
npuboOpoB K paboTe, M3y4eHHE METOAMKH pabOThI, BOCIHPOM3BEIACHHUE H3YyYaeMOIO SIBJICHHA,
U3MEpEHUE BEIUYHH, ONPEIeTICHHE COOTBETCTBYIOIIMX XapaKTEPUCTHUK U NIOKa3arTenen, oopadboTka
JAHHBIX U UX aHanwu3, 00001eHue pe3ynbTaToB. B xo/1e mpoBeaeHus paboT UCTIONB3YIOTCS IUIaH
paboThl ¥ TabIULIbI 1S 3anucelt HabmoaeHuit. [1Ipu BeimoaHeHnu gabopaTopHoil paboThl CTYIEHT
BeJIeT pabouue 3aIUCH Pe3yJIbTaTOB U3MEPEHUIl (MCTIbITaHuil ), 0hOpPMIISET pacueThl, aHATU3UPYET
NOJIyYCHHBIE JAaHHBIE IYTEM YCTAHOBJICHHS WX COOTBETCTBUSI HOPMaM H/WJIM CPaBHEHUS C
U3BECTHBIMH B JIUTEpAType NAHHBIMH W/WIM JaHHBIMU JIPYTUX CTyAeHTOB. OKOHYATeIbHbIC
pe3ynbTaTel opopMisitoTcs B (popme 3akiroueHus. B yueOHO- METOau4eckoM MOocoOMH IO
71a00paTOpPHOMY MPAKTUKYMY YKa3bIBa€TCs MEPEUYEHb CPEICTB 00ydeHHs, POpMYIUpPyeTCs 1elb
MPOBEJICHUS U COAepkKaHHue Kaxaou maboparopHoit paboTsl. 1o pe3ynbraTtam, HOTy4YeHHBIM MpU
BBINOJIHEHUH J1a00paTOPHBIX paboT, ohopMIIsIFOT JabopaTopHbIi oTdeT. OTYET OLIEHUBACTCS IO
COJICP)KAHUIO  TEOPETHUYECKOM  WH(GOpMAaNuu, MPABWIBHOCTH  OOpPaOOTKH  IMOJYYCHHBIX
9KCIIEPUMEHTANIBHBIX JAHHBIX U BEPHOCTU X UHTEPIPETALIUU.

MeTtoanyeckue yKka3aHusi o 0(pOpMIIEHHIO OTUYETA 10 MPAKTHYECKHM PpadoTam.

OdopMieHre oT4eTa BRIMOIHICTCS B Te4aTHOU opMme. B otyere momkHbI OBITH
MIPUBEJICHBI: IIeTTb PA0OTHI; KPATKOE U3JI0KEHUE TEOPETUYECKUX OCHOB, METOIMKA ITPOBEICHUS
paboThl; 00paboTKa U 00CYXkICHHUE MOTYUYSHHBIX PE3YJIbTATOB, BHIBOIBI.

Ha6op Tekcra nomkeH ObITh cliellaH B TEKCTOBOM peaakTope Microsoft Word st
Windows nto00ii Bepcumu.

[Tpu HabGope TeKcTa ciaenyeT BbIAEPKUBATH ClIeAyoIIne 00s3aTebHble TPeOOBaHUS:

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

2. lpudt ocHoBHoro Tekcta - Times New Roman; pazmep 14 nyHKTOB

(xermp), 1,5 unTepnai.

3. AO3aIHblil OTCTYN paBeH 5 MEYaTHHIM 3HAKaM.

4. Hywmepanus cTpaHul] — BHU3Y.

5. 3aronoBKH, MOJ3ar0JIOBKU, PUCYHKH, TAOIUIIbI, (OPMYIIBI OTAETSIOTCS OT OCHOBHOTO TEKCTa
MEXCTPOUYHBIM PACCTOSTHUEM.

10. ITepeueHb HH(POPMAUMOHHBLIX TEXHOJIOTHIH, HMCMOJb3yeMBIX HPH OCYUIECTBJIECHUH
o0pa3oBaTeIbHOr0 Ipouecca MO JUCHUIVIMHE (MOAYJI0), BKJIKYasi IMepeYyeHb
NPOrpaMMHOro olecrne4yeHMs: M HHPOPMALUMOHHBIX CIHPABOYHBLIX CcHCTeM (IIpH
He00X0IUMOCTH).

Enunas snexTpoHHas oOpa3zoBarenbHas cuctema U-complex

AHTHUIUIarHaT

Bugeo-nexuun

DJeKTpOHHbIE yUeOHUKU

DIIEKTPOHHBIE MPE3EHTALUN

KomneroTepHOE TECTHUpOBaHME

11 .MartepuanbHO-TeXHU4YeCKasi Ha3a, He0OX0AUMAas 1/l OCYLEeCTBJIEHUS 00Pa30BATEILHOIO
npouecca no JMCuuIInHe (MOayJI0).
Jlex1IMOHHBIE 3aHATHS POBOAATCS B ayIUTOPUH 3-20 JEKIIMOHHOTO Kopiyca (KOpImyc
17



Kammyca) YeueHCKOoro rocy1apcTBeHHOTO yHUBepcuTeTa M. A.A.KaapipoBa, OCHAIIEHHON TaKKe
U IIPE3EHTALlMOHHON TEXHUKOM.

[IpakTrueckue padOTHI MPOBOAATCS B y4eOHBIX JabopaTopusax kadenpsl xumuu (3-18, 3-
30), KOTOpBIE OCHAIIIECHBI BHITSHKHBIMHE IIKad)aMU ¥ OCHOBHBIM JTa00PAaTOPHBIM 000PYIOBAHHEM:

071 836eUUBaHUs — BEChl TEXHOXUMHUECKUE U aHATTUTHYECKUE;

ol puremposanusi — BOPOHKU CTEKISTHHBIC, (hapdopoBbie, KonObl byH3eHa, HACOCHI
KamMoBcKkoro, BakyyMHBIE HACOCHI;

01 BbICYWUBANUA U NPOKATUBAHUA 8eujecms — SKCUKaTopsl, yamku [letpu, hapdopossie
YaIlKy, TUTJIU, CIIUPTOBKH, CYIIWIBHBIC MKa(bl, MypelbHbIC TICUH;

011 NpUcomMoBIeHUsi pacmeopos — CTAaKaHbl, MEpPHBbIC KOJIObI, MEpHbBIC IFIUHIPHI,
MUTIETKH, HA0OPBI APEOMETPOB;

01 NPOGeOeHUsl PA3IUYHLIX ONbIMOB NO NONYUEHUID BeUecms U GbISGICHUI) UX
XUMUYECKUX C80UCME — CTEKIISIHHBIE TPOOUPKH, CTaKaHbl, KOJIOBI U peTOPTHI; KoJ0bI Bropa;

BOPOHKH KariejbHbIe, CKISTHKH JIpekcens, THIeHKO U APYTHe MPOMBIBHBIC CKIISIHKH;

dapdopoBbie 4YalIKK, CTaKaHbI, TUTIW, CTYNKH C IECTUKaMH; ammaparel Kurra,
ra30MeTPbl, 030HATOPHI, KATIOPUMETPHI, TEPMOMETPHI, KOJIOOHAT PEBATEIIH;

BOJISTHBIC, MACIISTHBIC U TIECUaHbIC OaHMU;

XOJOAMIBHUKY JInOuxa, BO3MYIIHBIE XOJIOAWIBHUKH, KPUCTAJUIU3ATOPBI;, IPHUOOPHI IS
HAOJIOMEHUST  DIIEKTPONPOBOAHOCTH, IS DJEKTPOJU3a; TalbBAHWYECKHE DIIEMEHTHI,
BOJIETMETPBI, TEPMOTIAPHI, JJA0OPATOPHBIC aBTOTPaHC(HOPMATOPHI,

MepeMEIINBaIOIIee YCTPOUCTBO, IEHTpUdyra, KojaOoHarpeBaTely;

CTOJIBI JTAOOPATOPHBIE M MTPUCTEHHBIEC C TIOJIBEICHHBIMU - BOJIOW U TIEpeMEHHBIM TokOM 220 B;
XUMHAYECKHE MIKA(bl IJIs1 XpaHEHHSI: PEaKTHBOB; TIOCY b, TPUOOPOB; XaJlaTOB, BEPXHEH OCIKIbI,
BBHITSDKHBIC KA1, HA00p apeoMeTpoB, KaiopumeTp, pH-metp, ciekrpodoTomeTp,
(bOTOKOIOPUMETD, JTAOOPATOPHBIA MHUKPOCKOII.
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MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJJEPALTUN
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTEIHHOE
YUpEXACHUE BBICIIETO 00pa30BaHUSA
«YEYEHCKUU T'OCYIAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABYJIXAMUJIOBUYA KAJIBIPOBA»

BUOJIOI O-XUMUYECKNU ®AKYJIBTET
Kadenpa «Xumus»

PABOYASA IIPOI'PAMMA
YYEBHOU JUCHUIIJIMHBI

«Xumus atmochepbn

HanpasiieHne noJIroToOBKU Xumus

Ko HampaBjieHus1 TOATOTOBKH 04.04.01

[Tpoduias mOArOTOBKH Heoprannueckas xumusi
KBanuduxariyisi BBITyCKHUKA Maructp

dopma o0yueHust OuHasi, OYHO-3a0YHAas
Ko aucuuninHb! b1.0.11

I'po3usrii, 2023 1.




Conrtamypanos I'.J]. Paboyast mporpamMmma yueOHON AUCHUIUTHHBI « XUMHsT aTMOChepsD /
Coct. / ContamypamoB I'.JI. — TI'posmsii: ®I'BOY BO «YeueHckuii rocyaapCTBEHHBIN
yHuBepcuteT uM. A.A. Kagsipoay, 2023 1.

PaGouas mporpamma y4eOHOI OUCHHMIUIMHBI pacCMOTpeHa M OA00peHa Ha 3acelaHuu
kadenpsl « XuMus», peKOMEHIOBaHA K HCIIOJIB30BAHUIO B y4eOHOM mporiecce (mpoTokon Nel ot
03.09. 2023 r.), cocraBnena B coorBercTBHM ¢ TpeboBanusimMu OI'OC BO mo HampaBieHHIO
noaroroBku 04.04.01 — «Xumus» (ypoBEHb MAarucTpaTyphl), YTBEP)KIEHHOIO IPUKAa30M
MunucrepcTBa 006pa3oBanus u Hayku Poccuiickoit ®@enepanun ot 13 uronsa 2017 r. Ne 655, ¢
yaerom npoduiis «Heopranudeckas XumMus», a Takke padounM y4eOHBIM TIAHOM I10 TAHHOMY
HAIPAaBJIECHUIO MOJIMOTOBKHU.

©Conramypanos I'.J1., 2023 r.
©®I'BOY BO «YeueHnckuii rocyrapcTBeHHbIH yHBepcuTeT UM. A.A. KaasipoBay, 2023 r.
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10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHp IaHUPYEMBIX PE3YJIBTATOB 00yUEHHS MO TUCIUILIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 5
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHUEM OTBEJCHHOIO HAa HUX KOJIMYECTBA
aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 10
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00ydaromuxcs Mo JUCHUTUTHHE (MOJIYIIIO) 11
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 13
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOMN CeTH
"UntepHer", HEOOXOIMMBIX IS OCBOCHHS TUCIIUILUIMHBI (MOTYIIs) 14
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI
(Mozyns) 14

[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIIOYAs IEpEeYEHb MPOrpaMMHOro obecredeHus: 1 MHPOPMAIIMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBJICHUSI 00pa30BaTEIILHOIO MPOIIECcCa MO JUCHUTITUHE (MOTYIIIO) 15



1. llean u 3a7a491 0CBOEHUS AUCIHUTLIMHBI
Ilean ocBOeHHUSI AMCIUILTIMHDI .
— IIO3HAKOMHTh CTYJICHTOB C XUMHUUYECKHUMHU ITPOLIECCAMH, MPOTEKAIOIIUMHE B aTMocdepe.

3agaum 0CBOCHHS JUCIHUILINHLI:

— JaTb 0a3oBbIE IMOHATHSA, XapaKTEPUIYIOIIHNEC COCTOSIHUE, BSaHMOHCﬁCTBHC H 3BOJIFOLIHUIO
OCHOBHBIX OMOI€OXUMHYCKUX IOHUKJIOB B YCJIIOBHAX (bYHKHI/IOHI/IPOBaHI/IH CHCTEMBI 3EMJIA —

aTMocdepa - COTHEYHOE H3ITydeHHE;

- OXapaKTCpPU30BaTb OCHOBHBIC KaHAJIBI IIPOLECCOB BBOAA U BEIBOJA BEIICCTB U3 aTMOC(i)Cpr.

2. IlepeueHb IUIAHMPYEMbIX Ppe3yJbTATOB OOy4YeHHS] 10 JMCHUIUIMHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHON IPOrpaMMBbI

[Ipouecc u3yueHus: TUCHUILIMHBI HAIIpaBlieH Ha (OPMUPOBAHUE AJIEMEHTOB CIIETYIOIINX
koMmreteHiuit B coorBerctBum ¢ ®I'OC nmo jaHHOMY HaInpaBiIEHUIO MMOJTOTOBKHU:

. Kareropust
I'pynna KoMmeTeHnuii areropust Konx HaumeHoBaHue
KOMIeTeH U
OIIK-2:
Cnocoben aHAJIM3UPOBATh,
Obmenpodeccn | yyrepnpernposars u 0000maTh
ObmenpogeccroHanbHpIe OHAJILHBIC pe3ysbTaThl  JKCIEPUMEHTAIbHBIX U
HaBbIKH pacyeTHO-TEOPETUICCKUX pabor B
U30paHHON 00JACTH XMMHH HJIH CMEKHBIX
HayK

B PE3YJIbTATC OCBOCHUSA TUCHHUIIJIMHBL 06yqa}01111/11710;1 JOJDKCH:

HanmeHnoBanue nHaukaTopa
KOMIIETEHLIMU

OIIK-2.2: ®opmynupyeT
3aKJTFOUYEHUS U BBIBOJIBI O
pe3yibTaTaM aHajamu3a
JTUTEePaTypPHBIX JAHHBIX,
COOCTBEHHBIX
HKCMIEPUMEHTATIBHBIX U
pacYeTHO-TEOPETUUECKUX PadoT
B M30paHHOM 00J1aCTH XUMUHU
WJTH CMEXHBIX HAYK

3HaTh:
- 3aKOHOMEPHOCTH (DYHKIIMOHHPOBAHUS aTMOC(epsl, Kaky
CUCTEMBI, B KOTOPOU JIEHCTBYIOT OOpaTHBIE CBSI3U MEXKILY
COCTOSIHUEM TOTofbl, KJIMMaTa, oOmel UupKyJIsIuy
atMoceprl, € OJHOW CTOPOHBI, M COJEp’KAaHUEM
€CTECTBEHHBIX M aHTPOIIOIE€HHBIX KOMIIOHEHTOB B COCTABE
aTMoc(epHOro BO3/1yXa, C Ipyroi;
- OCHOBHBIE KOHIIENLIUU 3aBUCUMOCTH PaJHUalMOHHOTO U
LUPKYJIALHOHHOTO peKrUMa aTMOc(epsl OT €€ COCTaBa;
- IIPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH
¢dbopmupoBanus, (QYHKIMOHUPOBAHHS U Pa3BUTHS
HCTOYHHUKOB M CTOKOB aTMOC(EPHBIX KOMIIOHEHTOB;

- CBOMCTBa aTMOC(EPHBIX I'a30B U adPO30JI€H, BIUSIOMINX

Ha KJIIMMAaTHUYECKYIO CUCTEMY, HKOJIOTUYECKYIO
0€301acHOCTh | 37I0POBbE YEIIOBEKA;
YMmerh:

- paccuuThIBaTh COCTaBISIONIME OajaHca aTMOC(HEpPHBIX
ra3oB M a3po30Jieil C y4eTOM B3aUMOAEHCTBUS aTMOCHEPB]
C IpyT'MMHU KOMIIOHEHTaMH reorpapuueckoil 060104KH;




- OLCHUBATH CTCIICHb BIIUAHUA aTMOC(beprIX ra30B Y
a’p030JIei Ha COCTOSIHUE KJIMMATHYECKON CUCTEMBI,
Baagers:

- OCHOBaMH TE€OPHH aTMOC(HEPHON XUMHU;

- Merogamu OOpaOOTKM TEPBHYHBIX  JaHHBIX O
KOHIICHTPALIMU aTMOC(HEPHBIX ra30B U a3P030JICH C yueToM|
KOHKPETHBIX 3a/1a4;

- METO/IaMH OIICHKU OajiaHca mpumecei B atmocdepe;

- METOJaMHn KOJIMYECTBEHHOU OLICHKHN BIIMAAHUSA
aTMOC(EpHBIX Ta30B M a’po30Jicl Ha KIMMATHYECCKYIO

CUCTCMY.

3. Mecro aucuumiannbl B cTpykrype OIIOII

Huctmmumnaa « Xumus atmocdepsn» (b1.0.11) oTHOCUTCS K AMCHUIUIMHAM 0a30BOM YacTh
omoka bl «ducuumnunsl (momynu)» OIIOII BO mno nampaBnenuto mnoarorosku 04.04.01

«XAMUIY.

JlaHHBI Kypc 3aKiaJblBaeT 3HAHUA [UISl HAYyYHO-HCCIEIOBATEIbCKOW MPAKTUKH H
BBITIOJIHEHHUSI MarucTepCKUx JAucceprauuil. JMCHMIUIMHA HENOCPEeICTBEHHO
HEOpPraHMYEeCKOi Xxumuel, pu3nueckor XuMHUel U aHATUTUYECKONH XUMHUEH.

4. Conep:xkanue THCHUILUIUHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJE€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX UM ACTPOHOMUYECKHUX YACOB U BU/IOB

Y4eOHBbIX 3aHATHHI
4.1 CTpyKTypa ¥ CUMIIIMHBI

O61mas TpyA0eMKOCTh AUCHHUIUIMHBI IO JaHHOU opMe o0yueHus: cocTapiseT 4

3a4eTHbIX enuHuIl (144 akaJeMHUYECKUX YacoB)

CBs3aHa C

TpynoeMKocTh, 4acoB
®opma paboTsl 00ydaromuxcst/Buipl yueOHbIX 3aHATUI Cemectp Beero
1 2
32 32
KoHnTakTHas ayquTopHas paboTa o0ydaroumxcs ¢ IpenoaaBaTenem:
Ulexyuu (J1) 16 16
[ Ipaxmuueckue 3anamus (113) 16 16
Vlabopamopnvie pabomoi (JIP)
CamoctositensHas padora ( CPC) 58 58
Kypcosoii npoekT (KII), kypcoBas pabota (KP)
Jlokman (J1)
Dcer (D)
Pedepar (P)
CamocCTOsITeIbHOE H3YUCHHUE Pa3JIesioB 58 58
By HTOroBOro KOHTPOJIS - 9K3aMEH 54 54




4.2 ConepxxaHue pa3ieioB JUCHUNIHHBI

Ne
paszzena

HaunmenoBanue
pasjena

ConeprxaHue pasjaena

dopma
TEKyLIETO
KOHTPOJIA

CTpyKTypa U JUHaAMHKa
aTMOC(hEepBI

OCHOBHBIC TIOHATHS, XapaKTEpU3YIOIINE
CTpyKTypy atmocdepsl. JlaBieHue B
arMocepe W 3aBUCUMOCTH JABJICHHS OT
BBICOTHI, Temreparypa B atmochepe u
3aBUCUMOCTb TEMIIEPaTypbhl OT BBICOTHI.
[loHaTHE O CyX0-aAMa0aTHYECKOM H
BJIa)KHO-a11a0aTHYeCKOM

koapdunuentax.  IlpeacraBienuss o
Tporonayse, CTapTonayse, Me3omayse,
TepMornay3e. BpeMena nepeHoca BeliecTs
M3 CEBEPHOr0 TONyIIapHs B IOKHOE U
00paTHO, MEXIy BOCTOKOM H 3amajioMm,
MEXIy  TOBEPXHOCTBIO  3eMiIH U
TpOTONay30i, Mexay Tponochepoit u
ctpatochepoit. Berpsl B aromcdepe.
OcHOBHbIE g depeHIraIbHbIe
VDABHCHUS. OIMCBIBAIOIINE IIEDEHOC B

YO, I

DOTOXUMUYECKUE
mporeccsl B atMocdepe.

CTpyKTypa COTHEYHOTO U3ITYUEHUS,
MOHATHE O CEYECHHUH NOTJIOLIEHUS,
KBaHTOBBIH BBIXO/ (DOTOXHMHUYECKOTO
[IpoLecca U €ro 3aBUCUMOCTD OT JJINHBI
BOJIHBI. DBOJIIOLIMS SHEPTUU
HIIEKTPOHHOTO BO30YKJICHHS B MOJIEKYJIaxX
— MOHATUS KOMOMHAIIMOHHBIX U
MHTEPKOMOMHAIIMOHHBIX IEPEXO0JIOB.
Kunetrnka pOTOXMMUYECKHX peakLui,
oIpezesieHue KHHETHYECKUX TapaMeTpoB
— KOHCTaHT CKOPOCTEW U SHEPIUi
AKTUBALMU B (POTOXMMHUYECKUX PEAKIIMSIX.
DOTOXMMUYECKUE PEAKKIUH C yIaCTUEM

YO, 1

MeTaH U yriaeBo10pO bl
B aTMoc(epe.

HUctounuku MetaHa B arMocdepe,
CCTECTBEHHBIE u AQHTPOIIOTECHHBIE.
Mexanusm  (GopMHUpPOBaHHMS MeTaHa B
MCTOYHUKAX, 0Opa3oBaHHE METaHa B
00JI0TaX, PUCOBBIX MOJISAX, 03epax. PUZNKO-
XMUMHYECKOE ONHUCaHue MEXaHU3MOB
TpaHCIIOPTa METaHa W3 ATUX HMCTOYHUKOB:
MoJeKyJsapHas AudQy3us, My3pIPbKOBBIN
TPAHCIIOPT, TPAHCIOPT 4YEepe3 pPaCTCHHS.
Xumudeckue peakiiuu MeTana B atomcdepe,
Ero KOHIIEHTpAlKMs M TPOLECCHl BBIBOJA.
Pery3iupoBaHue MOIIHOCTA HMCTOYHHKOB
MeTaHa. OJTaH, O€H30J, U30NPEeH B
aToMmdepe, UX UCTOYHUKHU U CTOKH.

YO, 1




O30H U €ro poJb.

OO6pa3oBaHue 030Ha B Tpornocdepe u
ctparochepe. [lukn Yenmena. 3amuTHas
¢ynkuus o3oHa. [Ipumecu, pazpyatomniye
030H. Perymsiuus notoka npuMeceil B
aTomMchepy. OpeoHbI U X 3aMEIICHHE.
O30HHAas IbIpa, €€ MIPUUYUHBI U

Thacchanvarug

YO, 1

Heopranunueckue
OKHCITbI, KUCJIOTHBIE
TOKIN

OOpa3zoBaHNE OKUCIIOB CEPHI M a30Ta B
aTMoc(epe, posib MOJIHUIL, POJIb OKEaHOB B
MOCTYIUICHUN CEPYCOAEPIKAIIX BELIECTB.
Oxwucnenue B aTMochepe cepycoaepskaiux
BemecTB. OOpa3oBaHUE U3 OKHUCIIOB KHCIOT
1 KUCIIOTHBIE BbIMaJeHus. Mepbl 60pbObI C
KHCJIOTHBIMU JTOXKISIMH.

YO, 1

A3p030J1b

A3p030Jib B aToMc(epe: TUCIIepCHOHHBIN U
KOHJICHCAIIMOHHBIN XapaKTep UbX
oOpazoBanus. [lonstre o Mmoiax B
[pacrpeieieHU 10 pa3Mepam,
KOAaryJIsI[UOHHAs, aKKYMYJISIIIUOHHAS 1
CeIMMEHTAIMOHHAs! MOJIbl. VICTOUHUKH 1
CTOKH a’po3ojieii. OCHOBHBIE
nmuddepeHraIbHbIC YpaBHEHHUS,
YIPaBIISIONINE 00pa30BaHUEM,
TpaHchopMalre 1 BbIaIcHUEM
a’po30Jei. Poib aspo3oiieli B peryisiuuu
KIIIMaTa.

YO, 11

OYHASA ®OPMA OBYYUEHUA

4.3 Pazaesibl JMCHUIIJIMHBI, H3y4YaeMble BO 2 ceMecTpe

Ne KonngectBo yacoB
- u AynuTtopHas
p:sa alMEHOBAaHUE Pa3JIEJIOB Beero aGoTa CP
A a1 [ m ] 7p
1 |Crpykrypa u auHamuka arMmochepbl 12 2 2 8
2  |®oTOoXMMHUYECKHUE MPOLECCHI B aTMOCc(hepe. 18 4 4 10
3 [MertaH u yriaeBoJopoJsl B atMochepe. 18 4 4 10
4 |O30H u €ro poJb. 14 2 2 10
5 |Heopranudeckue OKHCIIbI, KHCIOTHBIE JOKIH 14 ) ) 10
6 |Adpo30in 14 2 2 10
Hroro: 90 16 16 58




4.4 CamocTosiTeJibHasi paboTa CTY1E€HTOB

HanmeHnoBanue Tembl Bua camocrostensHOM
o OueHnounoe Kon-Bo Kon
JTUCITUTUIAHBI I BHEAYIUTOPHOU pabOTHI
CPEICTBO 4acoB | KOMIETEHIIMH
paszena obyyvaronuxcs, B T.4. KCP
CtpykTypa u [TpopaboTtka
WHAMUKa aTMoc(epsl | JICKIIMOHHOTO MaTepuaa,
A Gep 5 p VO, 1T 8 OITK-2
MOJITOTOBKA K OIPOCY.
DOTOXUMUYECKHUE [TpopaboTtka
MPOIIECCHI B JIEKIIMOHHOT'O MaTepuaia, YO, I 10 OIIK-2
atMocdepe. MOJITOTOBKA K OIPOCY.
Meran u [IpopaboTtka
YIJIEBOJIOPO/IBI B JIEKIIMOHHOT'O MaTepuaia, YO, 1 10 OIIK-2
arMocdepe. MOJITOTOBKA K OIPOCY.
[TpopaboTka
O30H u €ero poJb. JEKIMOHHOI'0 Marepuana, YO, A 10 OIIK-2
MOJITOTOBKA K OIPOCY.
Heopranunueckue [Ipopaborka
OKHCJIbI, KUCJIIOTHBIC JICKIHOHHOTO MaTepnana, YO, I 10 OIlK-2
O MOJITOTOBKA K OMPOCY.
[TpopaboTka
Anpo301b JEKIMOHHOI'0 MaTepuana, YO, A 10 OIIK-2
MOJITOTOBKA K OIPOCY.
Bcero yacos 58
4.5 JlaGopaTtopHble padoThl— HE MPEAYCMOTPEHBI YUeOHBIM TIIAHOM
4.6 IlpakTHYecKkHe (CeMHHAPCKHe) 3aHATHS
No No KommuectBo
HanmenoBanue 1ab0paTopHOTO 3aHATHS
n/n | pasgena 4acoB
L 1 CtpykTypa u TuHAMHUKa aTMOochepsl 2
2. 2 DOoTOXUMHUYECKHE MPOIIECCH B aTMOchepe. 4
3. 3 MertaH u yriieBogopoasl B atMocdepe. 4
4. 4 O30H U €ro poJib. 2
5. 5 Heoprannueckre oKUCIbI, KUCIOTHBIE T0KIN 2
6. 6 Aspo30I1b 2
Bcero: 16

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPeAyCMOTPEHbI YU€OHBIM IJIaHOM




OYHO-3AOYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa IMCUMILINHBI
OOm1ast TPyA0EMKOCTh AUCIUILIMHBI IO JaHHOU hopme 00yueHus cocTaBiseT 4
3aueTHbIX enuHull (144 akaJeMUYeCKHX YacoB)

TpyaoeMKoCTh, 4acoB
®opma paboTel 00yyaromuxcst/Buabl yueOHbIX 3aHATHIA Cemectp Beero
1 2
KoHTakTHas ayMTOpHas paboTa 00ydaroIMXCsl C HPENoiaBaTeNeM: 34 34
Ulexyuu (J1) 17 17
[ Ipakmuueckue 3auamus (113) 17 17
Vlabopamopnuvie pabomoi (JIP)
CamocrositensHast pabota ( CPC) 56 56
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jloxuan ()
Dcer (D)
Pedepar (P)
CaMoCTOsITEIbHOC H3YUYCHHE Pa3ICIIOB 56 56
By uTOroBOro KOHTpOJIs - 9K3aMEH 54 54
4.3 Pa3nesbl THCHMILIMHBI, H3y4aeMble BO 2 cemecTpe
KonnuecTBo yacos
Ne
AynutopHas
pasz- HaumenoBanue pazaenon Beero AGoTa CP
Aena A [ m3 [ Jp
1 (CrpyxTypa u ntuHamuka atMochepsl 12 ) 2 8
2  |®OTOXMMHYECKHE MPOIECCHI B aTMOc(hepe. 18 4 4 10
3 [MertaH u yriaeBoaopo/sl B atMochepe. 18 4 4 10
4 |O30H u €ro poJb. 14 2 2 10
5 |[Heopranuueckue OKMCIIbI, KHCIOTHBIE JOKIH 14 3 3 10
6 |A3po3oib 14 2 2 10
Hroro: 90 17 17 58
4.4 CamocTtosiTeJibHAas padoTa CTY/AEHTOB
HaumenoBanue Tembl Bun camocrositenbHOM
o Onenounoe Komn-Bo Kon
TVCTIUTUTAHBI WA BHEAYIUTOPHOU PabOTHI
CpPEeICTBO 4acoB | KOMIETEHINH
pasznena oOyuatomuxcs, B T.4. KCP
Crpykrypa u [TpopaboTka
JTMHAMUKA aTMOC(Ephl | JIEKIIMOHHOTO MaTepHaa, VO, 11 8 OITK-2
MOATrOTOBKA K OIPOCY. ’




DOTOXUMUYECKHE [TpopaboTka
MIPOIIECCHI B JIEKIIMOHHOT'O MaTepuana, YO, I, K 8 OIIK-2
atmocdepe. MOJITOTOBKA K ONPOCY.
Meran u [TpopaboTtka
YIJIEBOJOPOIBI B JIEKIIMOHHOT'0 MaTepuaa, YO, 4,, K 10 OIIK-2
aTtMocdepe. MOJITOTOBKA K OIPOCY.
ITpopaboTka
O30H U €ro poJib. JIEKIIMOHHOT'O MaTepuana, YO, I, K 10 OIIK-2
MOJIFOTOBKA K OMPOCY.
Heoprannueckue [Tpopaborka
OKHCJIBI, KHCJIOTHEIE JICKIIMOHHOTO MaTepuaia, VO, I, K 10 OIIK-2
OKIH MOJIFOTOBKA K OIPOCY.
ITpopaboTka
Asp0o30I1b JIEKIIMOHHOT'O MaTepuania, YO, I, K 10 OIIK-2
MOJITOTOBKA K OIPOCY.
Bcero yacos 56
4.5 JlaGopaTtopHble padoThl— HE IPEAYCMOTPEHBI YUeOHBIM IIIIAHOM
4.6 IlpakTuyeckue (CeMHUHAPCKHUE) 3aHATHS
No No KonnuectBo
HanmenoBanue 1ab0paTopHOTO 3aHATHS
n/n | pasgena 9acoB
1. 1 CtpykTypa u [uHaAMHKa aTMOc(hepbl 3
2. 2 DOTOXUMHUYECKHUE TIPOIIECCHI B aTMOC(hepe. 4
3. 3 Mertan u yriaeBo1opojbl B atmocdepe. 4
4. 4 O30H U €ro poJib. 2
5. 5 Heoprannueckre oKUCIbI, KUCIOTHBIE T0KIN 2
6. 6 Aspo30I1b 2
Bcero: 17

4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — He IPeAyCMOTPEHBI YU€OHBIM IIJIaHOM

5. IlepeueHb yuyeOHO-MeTOAMYECKOr0 OOecleYeHHMs I CaMOCTOSITeIbHON PadoThl
o0y4aromuxcs Mo JMCHUIIHHE (MOIYJII0).
st opranuzanuu caMOCTOSITETFHOM paboThl 00YJarOIIUXCsl B COCTaBE YueOHO-METOIMUECKOTO
KOMIUIEKCa JUCIUILITMHBI UMEIOTCS HA0Ophl MHAUBUIyallbHBIX 33/IaHUN U TeCTaM MO OTIEIbHBIM
TeMaM JUCHUIUIMHBL. YYeT pe3yJbTaTOB CaMOCTOSATENbHOW paboOThl BENETCSs B paMKax
PEUTHUHIOBOM CUCTEMBbI TUCHUILIMHBI. Ha caMocTOoATENbHYI0 OATOTOBKY JUCHUIIIUHBI « XUMHS
atMocdepsl» mpeaycMoTpeHo 58 ydacoB. B kauecTBe mpoMeKyTOYHOW OIIEHKH YCIEBaEMOCTH
CTYJICHTOB HCHOJIb3YIOTCSl YCTHBIE OMPOCHI BO BpeMsI MPOBEICHUS MpakTUYeCKux 3aHsasTui. C
LEeJbI0 YCHEIIHOIO YCBOEHUS! MaTepuasla AUCLUUIUIMHBI CTYJEHTaM Ipe/jiaraeTcsl BBINOJIHEHNE
WHAUBUAYANbHBIX 3amaHuil. JlJis KOHTPOJIS yCBOGHUS AAHHON MUCIUIUIMHBI y4eOHBIM TUIAHOM
IpelycCMOTpEeHa clada Sk3amMeHa. Ha sk3ameHe cTylneHTaM NpeuiaraeTcs peluTh 3aJady u
OTBETUTh HA JIBa TEOPETHUYECKHUX BOIMpOCa MO MaTepuaiaMm y4eOHOW MUCHHUIUTUHBL CTyaeHT
CUMTAETCS JOMYIICHHBIM K CJade SK3aMEHa IMPH YCIOBHUU BBHITIOJHEHUS UM IIJIaHA YUeOHBIX
3aHSATUNA W BBIIIOJIHEHUHM BCEX 3aJaHUM M TECTOB B TEUEHUE CEMECTpa, B COOTBETCTBUHU C
perTuHroBOi cucrtemou. [Ipu mpoBeneHnN 3K3aMEHa OTBET CUUTAETCS yIOBJIETBOPUTEIBLHBIM B
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ciayyae 50-60 % mpaBUIIBHBIX OTBETOB HA TEOPETHMYECKUE BOIIPOCH U pelieHuH 3agadu. OTBeT
CUMTAETCsl HE YAOBIETBOPUTEIBHBIM, €CIIM MaTepHall YCBOEH CTyACHTOM MeHee, yeMm Ha 50% u
3ajaya He pemeHa. s momyudeHust Ooijiee TIIyOOKMX M YCTOHYMBBIX 3HAHHWHA CTyJEHTaM
PEKOMEHIyeTCsI M3y4yaTh JIOMOJHUTEIBHYIO JIMTEPaTypy, CIHCOK KOTOpOH NpuBEIeH B 1.8
paboueii mporpaMMBbl IO TUCIHILUIMHE, & TAKXKE M1 PACIIMPEHHS 3HAHUN 110 AUCUIUIUINHE W IS
BBITIOJTHEHUS pedepara PeKOMEHIYETCsl UCIONB30BaTh MHTEpHET-peCcypChl: TOMCKOBBIE CANTHI,
0a3bl JaHHBIX XUMHUYCCKHX COCAMHEHUM, SIEKTPOHHBIC OMOIHOTEKH (I1.7).

6. DOHA OIEHOYHBIX CPEICTB JUIS NPOBEAEHHS ATTECTANMH OOYYAKIIUXCH TI0
AUCHHILINHE (MO1YJIIO)

IIpenycMOTpeHBI CIEAYIOIME BUABI KOHTPOJIS Ka4eCTBA OCBOCHU KOHKPETHOM TUCLUIIIINHBI:
- TEKYIIUA KOHTPOJIb YCIIEBAEMOCTHU
- IPOMEKYTOYHAS aTTECTalUsl 00YYarOIUXCS MO JUCIUTUINHE
@DOH/J| OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS POMEKYTOYHON aTTeCTallui 00yJaroIuXCs
10 JUCLUIUIMHE O(POPMIIEH B IPUIIOKEHUU K pabouel mporpaMme TUCHUILUIUHBI.

IIpumepHBbIE TEMBI J0KI210B
1. OcHOBHBIC KOHIIETIIMH YBOJIIOIIMHA XUMHUYECKOT'O COCTaBa aTMOC(hephl 3eMIIH.
2. PesepByapnble Mmogenu atMocdepsl B 3a1adax atMocepHoit xumun. Metoasl Diinepa u
Jlarpanxa.
3. YyeT XUMHUYECKHUX MPOLIECCOB B MOCIISAX OOIIeH IUPKYJISAIUU aTMOC(hephl U OKEeaHa.
4. TIpocTpaHCTBEHHO-BPEMEHHBIE OCOOEHHOCTHU pacpeIesieHUsl KUCIIOTHOCTH aTMOC(EepHBIX
0CaJIKOB I10 36MHOMY IlIapy.
5. Ponp arMocdepHbIX MalbIX Ta30BBIX NpUMecei B XHUMHYECKHX MpoIleccax, HuX
KJIMMAaTOOOpa3yrolas poJib.

IIpumepHBIE BONPOCOB K KOHTPOJIBHBIM padoTram

1. BbluMcIuTh OTHOLIEHME CMECH BEIleCTBAa Ha 3a/JaHHON BBICOTE, €CIIM HM3BECTHA €ro
KOJINYECTBEHHAsI KOHIIEHTPALUs, a TAKXKe TeMIIepaTypa Bo3lyXa U aTMOC(hEepHOe JaBJIeHHE.
2. C BplOpocamu TpennpusTHss B arMocdepy MOCTymaeT razoo0paszHas mpuMech X C
HOCTOSIHHOM ckopocThio E, kr/cex, ¢ MomenTa Bpemenu t=0. BriBenenue BemiectBa X U3
aTMoc(eppl IPOUCXOANT 3a CUET XMMHYECKHUX MPEBpAIllEeHUu B PEaKIMi NEPBOro MOpsAKa ¢
KOHCTaHTOM CKOpoCTH peakuuu K, 1/cex. B HaganbHbIit MOMeHT BpemeHnu m(0)=0.
a) Ilyctb m — macca BemiectBa X B BO3[yXe, MOCTYyHAIOUIEro 3a cueT smuccuu. Hamummre
ypaBHeHue a1 m(t). Hapucyiite pe3ynbrat. Uemy Oyzaer paBHa Macca m | IpU yCTaHOBUBLIEMCH,
PaBHOBECHOM IIporecce?
6) Ilokaxute, uTo Bpems >XM3HU BemecTBa X B arMmocdepe coctasnser t=1/k. Kak Oyner
BBITJISACTHh OTHOLIEHHE m(t)/ m- B MOMEHT BpeMeHHu t=t? B momMeHT t=31 ?
B) B ciyuae mpekparienust Beiopoca BemiectBa X B aTMocepy CKOJIbKO BpeMeHH MoTpedyercs,
9TOOBI M YMEHBIINIOCH C PABHOBECHOH Macchl m- 10 5% OT BETWYMHBI M) ?
3. TpencraBum HIKHIOW atMochepy Haa EBponeiickoii Tepputopueii Poccuu (ETP) B Buze
XOpOLLIO NEPEMENINBAEMOT0 pE3€pBYapa, NPOTHKEHHOCTBIO ¢ 3anaaa Ha BocTok 3000 kM.
Yepes ETP 3amagnsiil BeTep ayeT co cpennei ckopocthio 10 m/c.
a) Brruncnure BpeMst mpedbIBaHuUs Tout (CyT) yacTHIlbl B Bo3ayxe Hag ETP.
6) [lycts HexkoTOpoe BemecTBO X BblOpackiBaeTcs B atmocepy Haa ETP u umeer Bpems KU3HU
[0 OTHOIIEHUIO K BBIBEJICHUIO MyTEM XMMHUYECKUX pEeaklui Tchem. PaccumTaiite, kakas 4yactp f
BerecTBa X OyJeT TpaHmopTupoBana 3a npeneisbl ETP kak GpyHKIHIO COOTHOMEHUS Tout/ Tchem -
Hapucyiite pe3ynprar.
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IIpumepHbIe BONPOCHI K 3a4eTy
1. EauHunel  KOHIEHTpallMKW BemecTBa B armochepe. XUMHYECKOE paBHOBECHE.
JlnHaMu4eckoe paBHOBECHE.
2. DBoJIONHS COCTaBa aTMOC(EPHOTO BO3AyXa Ha MPOTSHKEHUH HCTOPUU (HOPMHPOBAHUS
3emi. COBpeMEeHHBIH cOCTaB aTMOC(EpHI.
3. BumsHme cocraBa aTMOC(EpHOTO BO3yXa Ha CTPYKTYPY BEPTHUKAIBHOTO TEPMHUYECKOTO
npodmiis atMocdepsl. YOeranue ra3oB Ha BEpXHEH IpaHHIIEe aTMOC(EpHI .
4. Ponb KpynmHOMacIITaOHBIX JBMIKEHUN BO3MyXa M TypOysleHTHOU auddy3un B mporeccax
30HAJIBHOTO U MEPUINOHAIBHOTO ITEPEHOCA TPUMECEH.
5. MexaHu3mMbl UM CKOPOCTH OOMEHa BEIIECTBOM MEXAY pa3IMYHBIMU pe3epByapaMu
aTMoCQepBhl.
6. OcHOBHBIE IPOIIECCHI, KOHTPOIHMPYIOIIHE KOHIICHTPALIMIO BEIIEeCTBa B aTMochepe.
7. Bpewms xu3HH/peObIBaHus BemiecTBa B aTMmocdepe. OrmpeneneHue BPEMEHU >KU3HU
BEIIIECTBA 110 OTHOUICHHUIO K OTJEIIEHBIM CTOKaM.
8. VYpaBHeHwue Oanmanca Macchl B KOHIETIIINN PE3€PBYaPHBIX MOIEIIEH.
9. Paznuuue MOHATUN «BPEMsI BEIBEICHUS» U «BPEMs MOJTypaciiaziar
10. YpaBHeHue O6anaHca MacChl B KOHIICTIIIMU TPACKTOPHBIX MOJICIIEH.

YcTHBI 0TBET

Onenka 3HaHU# npeanonaraet auddepeHInpoOBaHHBIN MOAX0 K 00yJaromeMycs, y4eT
€ro MHAMBHUAYAIbHBIX CIIOCOOHOCTEH, CTENIeHb YCBOCHHUS U CUCTEMATU3AIMH OCHOBHBIX IMTOHSATUI
u Kareropui no aucuuriuinHe. Kpome TOro, oOleHHBaeTcs HE TOJBKO TIIyOMHA 3HAHUU
MOCTaBJIEHHBIX BOMNPOCOB, HO M YMEHHUE HCIOJIb30BaThb B OTBETE IMPAKTUUYECKUN MaTepuall.
OueHnuBaeTcs KyJbTypa peyH, BIaJIcHHE HaBbIKAMU OPAaTOPCKOTO UCKYCCTBA.

Kpumepuu oyenusanus: nocneqoBaTenbHOCTb, IOTHOTA, JOTUYHOCTb U3JI0KEHUS, aHAIU3
pPa3IUYHBIX TOYEK 3pEHHUs, CaMOCTOsTeNbHOE OO0O0OIIeHNe MaTepuana, HCIO0JIb30BaHNE
npoecCHOHANBHBIX TEPMUHOB, KYJIbTypa PEeUYHd, HABBIKU OPATOPCKOTO MCKyccTBa. M3moskeHue
MaTepuaia 0e3 pakTHUeCKHUX OLINOOK.

OueHka «omauyn0» CTAaBUTCA B Cllydae, KOrJa MaTepuall U3JIaraeTcsi MCUEPIIbIBAOIIIE,
IIOCJIEIOBATEIbHO, TPAMOTHO W JIOTUYECKH CTPOWHO, IIPU 3TOM pPACKpBIBAIOTCS HE TOJBKO
OCHOBHBIE TIOHSITHSI, HO ¥ aHAIM3UPYIOTCS TOYKH 3PEHUS Pa3NUYHBIX aBTOpoB. OOyyarommiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIO/IaeT KYJIbTYpy PEUH.

OneHka «xopouto» CTaBUTCS, €cli OOyUaIOLIUICS TBEpO 3HAET MaTepual, rpaMOTHO U
[0 CYILIECTBY M3JaraeT €ro, 3HaeT MpPaKTHUYecKylo 0a3zy, HO IpPHU OTBETE Ha BOMPOC JOIYCKAET
HECYLECTBEHHBIE ITOTPEIIHOCTH.

Ouenka «ydosremeopumenvhoy CTaBUTCA, €CIUM OOYYarOUIMICSI OCBOMJ TOJIBKO
OCHOBHOW MaTepuaj, HO He 3HAaeT OTIEIBbHBIX JETaJeH, JOMYyCKAET HETOYHOCTH, HEAOCTATOYHO
IpaBWIbHbIE (OPMYJIUPOBKH, HapyllaeT MOCIEA0BaTEIbHOCT, B M3JIOKEHUHM MarepHaa,
3aTpyJHSETCS C OTBETaMH, IIOKa3bIBAET OTCYTCTBHE JOJKHOW CBSI3U MEXKIY aHaJIU30M,
apryMEHTalluel U BHIBOJIAMHU.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €clId OOydalomMics HEe OTBeyaeT Ha
ITOCTaBJIEHHBIE BOIIPOCHI.

O0paszel 3K3aMeHAIIMOHHOTO OHIIeTa
buer Ne 1.
1. CoctaB armocdepsl, Macca, pacnpe/ie/ieHUe MJIOTHOCTH C BBICOTOMA.
2. CoenuHeHUs cephl B aTMOC(hepe, UX UCTOYHUKYU U PEAKITUH.
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3. AueTusieH MpUCYTCTBYET B atMochepe Haj okeaHaMu B KoHreHTpanuu 0,1 ppbv. Cuuras, aro
KOHIICHTpallKs alleTUJIEHa B MOPCKOM BOJI€ paBHA HYJIIO, OLIEHUTh IMOTOK alleTUJICHA B
OKeaHu4ecKue Bojbl. PacTBopuMoOcCTh aneTuiieHa B Boze paBHa 1050 cM®B 1oL

buer Ne 2.
1. Pactipenienenue remmnepatypsl B atMmocdepe. ['paarenT remnepaTypsl.
2. HemeTaHoBbI€ YIIIEBOJOPO/IbI B aTMOC(EpPE, UX UCTOYHUKU U PEAKIIHH.
3. CO mpucytcTByeT B atMochepe Hax okeaHamu B koHmeHTparwn 0,1 ppmv. Cuurtas, 4To
koH1eHTpanus CO B MOpCKOHM BOJIe paBHA HYJIIO, OLIEHUTh MOTOK CO B OKEAHMYECKHUE BOBI.
PactBopumocts CO B Bosie paBHa 22,7 cM® B 1 1.

ITanbl (l)()pMI/Ip()BaHI/IH H OHCHUBAHUS KOMIICTCHIIUA

Ne | KonTposmpyembie pa3aesibl (TeMbl) HaumeHoBanue
Koa komMnerenuun
n/n AUCHUTLTAHBI OLIEHOYHOT0
(111 ee 4acTH)
cpeacTBa
1 CrpykTypa U JuHaMHKa atMocgepbl OIIK-2 YO, LK
2 DOTOXMMHYECKHE MTPOIIECCHI B OI1K-2 VO, I K
aTMocdepe.
3 MerTan 1 yraeBo10pobl B atMocdepe. OIIK-2 YO, I, K
4 O30H U €ro poJib. OIIK-2 YO, I, K
5 Heopranuueckue OKUCIIbI, KUCIOTHBIE OIIK-2 VO, LK
JOXKIH
6 A3p030J1b OIIK-2 VO, 1, K

7. IlepevyeHb OCHOBHOM M I0TIOJTHUTEIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOI 1151
OCBOCHHUS TMCHHUILINHBI

7.1 OcHoBHas IMTEpPaTypa:
1. CypkoBa I'.B. Xumus armocdepst. M.: HHOPA-M,
2020. 190 c.

7.2]lonoJHUTEIbHA 51 JIUTepaTypa:

1. BbpumOnkym6 I1. CoctaB u xumus atmocdepsl. M., Mup. 1988.

2. bBynpiko M.U. u np. Uctopus armocdepst 3emmu. JI: ['mapomereonsmar, 1985. —

208 c.

3. Bacunpuyk FO.K. M30TONMHO-KUCIOPOIHBIN COCTAB MOA3EMHBIX Jb10B. M., 1992

ToMm 1,rm.3.

4. M3pasne FO.A. PannoakTuBHBIE BBINAICHUS MOCIIE SACPHBIX B3PHIBOB M aBapHil. —

C-II6.:

ITporpecc—norona. 1996. 356 c.

5. UcunopoB B.A. Opranndeckas xumus atmocgepsl. — Xumuzaar, 2001. — 346 c.
Kucnorusie noxau. / F0.A.13pasns u np., JI.: T'uapomereonsaar, 1989, 269 c.

6. UcunopoB B.A. Dxonornueckas knumaronorus. CII6.: Xummsnpat. 2001. 304 c.
[Tpu6smor K.I1., CaenseB B.II., JlatemmoB 3.M. OcHOBBI XumMuu armochepsl.
Kazans.: U3a-Bo «JIAC»., 2001. 212 c.

7. Cosra E.E. 3arps3sstomnue BelecTBa B aTMochepe U X CBOICTBa B MPUPOTHOM
cpene. CeBacronoib. 2005. 238 c.

8. Xomnenn X.JI. Xumudeckas SBOIIONUS OKeaHOB U aTMocdepbl. — M.: Mup, 19809.
— 551 c¢. Austin J., P. Brimblecombe, W.Sturges (Eds.), Air Pollution Science for

the 21st Century, Elsevier. 2003.
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9. Brimblecombe P. Air Composition and Chemistry. Cambridge University Press. 1986/1996
Graedel T E., P J. Crutzen. Atmospheric change: an earth system perspective. W.H. Freeman,
1997. 446 p.

10.  Jacob D.J. Introduction to Atmospheric Chemistry. Princeton University Press,

1999. 270 p. Seinfeld J.H., Pandis S.N. Atmospheric chemistry and physics. — John
Wiley & sons, inc.1998.1328 c.

11.  Warneck P. Chemistry of the natural atmosphere. — Academic Press inc. 1988.

—700c.

8. [lepeyeHb pecypcoB HHGPOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""MHTepHeT"
(nasee - ceTb "HTEepHET'), HEOOXOAUMBIX J1JIs1 OCBOCHUS TUCIHUILIHHBI

WwWW.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snexrponsnas 6ubimnoreka, cucrema PUHIT
http://pedsovet.org/-unrepHeT meacoBeT

DNeKTpOHHO-O0MOMIMoTeuHas crucTteMa m3aarenbcTBa «JlaHb» - Pexum moctyma: http://
e.lanbook.com

oakrwnE

8.1 CocTaB mporpaMMHOro odecreveHust
1. Enunas anekTpoHHas oOpa3oBaTeibHas cuctema U-complex
2. AHTUIIaruar
3. Omnepauunonnas cucrema Windows
4. KowmmbroTepHas mporpaMmma s xumuko AcidBaselab
5. KommbroTepHas nporpamma uis xamukoB ChemLab

9. MeToauyeckue yKazaHus 1Jis1 00y4al0IMUXcs M0 0CBOEHUIO AU CHUILIHHBI (110
BH/JIaM Y4eOHBIX 3aHATHI)

B cootBerctBuu ¢ tpeboBanusmMu ®I'OC BO mnpenogaBaHue y4yeOHON AMCLUMITIMHBI
«XuMusi atMoc(epb» OCHOBBIBACTCS Ha HHHOBALMOHHBIX ICHUXOJIOTO-NEAArOrHueCcKuX
TEXHOJIOTHSX, HAIpPaBJIEHHBIX Ha MOBbIIIEHHE 3(P(YEKTUBHOCTH U KadecTBa (POPMHUPOBAHUS
npodeCCHOHATIBHBIX HAaBBIKOB oOydarouuxcsi. OCHOBHBIMH (opMaMu OOyYEHUS SIBISIOTCA:
JIEKLIMH, JTaOOpaTOpPHbBIE 3aHATHUS, a TAK)KE CAaMOCTOsITeNIbHAs paboTa ydalerocs.

Jlekuus. Jlexknuu duTaroT mo Hambojee BaKHBIM pasjenam mporpammbl. OHM HOCAT
po0OJIEMHBIN XapakTep U (GOPMHUPYIOT y CTYAEHTOB CUCTEMHOE IPEJACTaBICHUE 00 M3y4aeMbIX
paszenax npeaMera, 00ecreyuBaroT YCBOEHHE MU OCHOBHBIX MPUHIIMIIOB U MOJIOKEHUN JaHHOU
muciumuinHabel.  KoHcnekTupoBaHue JeKIMHA BENETCS B CHEIUAIbHO OTBEIEHHOM MJIs 3TOro
TeTPaaH, KK JIUCT KOTOPOU JOJKEH UMETh Mo (4-5 cM) JUIsl TOTIOJIHUTENbHBIX 3aMuCei.
HeobOxonuMo 3anuceiBaTh TeMy M IUIaH JIEKIUI, pEKOMEHAYEMYIO JINTEpaTypy K Teme. 3arnucu
pa3eioB JIEKIIUU JOJKHBI UMETh 3ar0JIOBKH, II0/13ar0JI0BKU, KPACHBIE CTPOKU. {115 BBIIEIIEHUS
pa3ziesioB, BHIBOJIOB, ONPEIEICHNUN, OCHOBHBIX MW MOKHO MCIOJIb30BaTh IIBETHBIE KapaHIalln
u ¢omacrepsl. Ha3BaHHbIE B JIEKIIMU CCBUIKM Ha MEPBOMCTOYHUKU HAJ0 MOMETUTh Ha MOJX,
YTOOBI PU CAMOCTOSTENIbHOM paboTe HAWTHU U BIUCATh UX. B KOHCIIEKTE JOCIOBHO 3aMUChIBAIOTCS
olpesieNieHus] MOHATUH, KaTeropuid M 3akoHOB. OcTanbHOE JOJKHO OBITH 3alMCaHO CBOUMH
cioBamu. KaxaoMmy CTylneHTy HEOOXOIUMO BBIpaOOTaTh M HCIOJIB30BATh JIOMYCTUMBIC
COKpallleHUs] HauboJee pacrpoCTPaHEHHBIX TEPMUHOB U TIOHATHI. B KOHCIIEKT cieayeT 3aHOCUTh
BCE, UTO MpENo/iaBaTeb MUIIET Ha JOCKE, TAaK)Ke PEKOMEHIyeMbIe CXEMBI, TaOIUIIbI, JHarpaMMbl
u T.4. Texymas pabota Haj u3yuyeHHUeM HH(OpMaruu 1Mo amMOyJaTOPHOMY BEICHHIO OOJIbHBIX
IpeJCTaBIsieT coO0OW TJIaBHBIA BHJI CaMOCTOSTENbHONW paboThl CTyAeHTOB. OHa BKIIOYAET
00pabOTKy KOHCIIEKTOB JIEKIMI MTyTeM CHCTEMaTU3allii MaTepHaa, 3aloJHEHHS TPOMYIIEHHBIX
MECT, YTOUHEHHSI CXEM M BbIJEJICHUS TJIaBHBIX MbICJIEH OCHOBHOI'O COJEp)KaHUs JIeKUMU. J{is
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9TOTO  WCIONB3YIOTCS ~ HMMEIoNMecs  y4eOHO-METOAMYECKHE  MaTepuaibl W Jpyras
pexoMeHmoBaHHas JnuTepatrypa. C [enpl0 YIy4yIIeHHs YCBOGHHUs Marepuana Tpedyercs
MIPOCMOTPETH KOHCIIEKT Cpa3y MOCie 3aHATHH, OTMETUTh MaTepHUall KOHCIICKTA JICKIIUNA, KOTOPBIH
BBI3BIBACT 3aTPYJHEHHS JUIsl MMOHMMAHMUS, TOMBITATbCS HAWTHU OTBETHl HAa 3aTPyAHUTEIIbHbBIC
BOITPOCHI, UCTIOJIb3YsI PEKOMEHIyEMYIO JTUTEPATYPY.

CamocrositesibHas padora. CamocrosTenbHas paboTa SBISETCS OJHMM U3 BHJIOB
y4eOHOM NIEeATEIbHOCTH OOYYaloIIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIHHOCTH,
OTBETCTBEHHOCTH U OPTAaHH30BAHHOCTH, TBOPUYECKOTO MOX0/1a K PEIICHUIO TPOOIIeM yueOHOTO U
po)eCCHOHAIBHOTO ypOBHsA. BHeayauTopHas caMocTosITeNbHAs padoTa BBIMOJHSACTCS IO
3a/IaHUIO TIPEernoiaBarelisi, Ho 0e3 ero HemocpeACTBEHHOro yuactus. [Ipu npeabsBieHund BUIOB
3aJaHM Ha BHEAYJAWTOPHYIO CAaMOCTOSITEIBHYIO pabOTy pPEKOMEHAYETCS HCIOJIb30BaTh
muddepeHIMPOBaHHBIA  TOAX0J K YPOBHIO MOATOTOBICHHOCTH oOydwaromerocs. Ilepen
BBITIOJIHCHHEM  BHEAyJAHTOPHOM  CaMOCTOSATEILHONH pabOThl  mpernojaBaTelb  IPOBOIUT
KOHCYJIBTAIIMIO C OIPEACICHUEM I1EIM 3a/laHus, €ro COACpP)KaHUS, CPOKOB BBIMOJHEHUS,
OPHUEHTHPOBOYHOTO0 00BeMa paboThl, OCHOBHBIX TPEOOBAaHUH K pe3yibTaTaM paOdOThl, KPUTEPHUEB
OIICHKH, ()OpM KOHTPOJISI M TepedHs aureparypbl. CojepikaHHUE CaMOCTOSITEILHOW padOTHI:
YTEHHE OCHOBHOW M PEKOMEHyeMOMW OMOJHUTEIbHOW JUTEpaTyphl, PElIeHNEe CUTYaIlHOHHBIX
3a/1a4, 4TO CIOCOOCTBYET Pa3BUTHIO IMMO3HABATEIBHOW AKTUBHOCTH, TBOPUYECKOTO MBINIJICHUS
CTYJIEHTOB, MPUBHUBAET HABBIKA CAMOCTOSTEIBHOIO MOMCKAa MH(pOpMALNH, a Takke POopMHUpPYET
CIIOCOOHOCTP M TOTOBHOCTh K CAaMOCOBEPIICHCTBOBAHUIO, CaMOpea3allid U TBOPYECKOU
agantauuu. CaMocTosiTeNnbHas paboTa C OCHOBHOM U AOMOJIHUTENBHOMN TUTEpaTypoit hopMupyer
CIIOCOOHOCTh AHAJIM3UPOBATH COIMAIBHBIC MPOOJIEMbI, YMEHHE HCIOJb30BaTh Ha NMPAKTHKE B
Pa3IMYHBIX BUJIaX MPO(ECCHOHATBLHON M COMAILHON ACATEIIPHOCTH.

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3yeMbIX NPH OCYLECTBJICHUU
0o0pa3oBaTe/IbHOIO Npouecca Mo AMCHUIIHHE (MOAYJ110), BK/IIOYasi lepevyeHb
NPOrpaMMHOro odecneyeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX cHCTeM (IIPH

HE00XO0UMOCTH)
[Tpy n3yueHun CTyJeHTaMH JUCHMITIMHBI « XUMHS aTMOC(EPhI» HCIIOIB3YIOTCS CIeTyIoIue
TEXHOJIOTHH:

- TEXHOJOTMH NpoOJIeMHOr0 00ydeHus (MpoOieMHble JEKIUH, MPOBOAMMBIE B (hopme
Jiasora, pemeHrue yaeOHo-IpoecCHOHATBHBIX 3a1a4 Ha JICKIUSX);

- MHTEpaKTUBHBIE TEXHOJOTUMH (IIPOBEACHUE JIEKUMH JMAJOroB, KOJUIEKTHBHOE
00CyXJIeHHE Ppa3IWYHBIX MOAXOJOB K PEHICHHIO TOM WIM HMHOM y4eOHO-TpodecCHOHaIbHOU
3a/1a4Hn);

- UHGOPMaAIMOHHO-KOMMYHHUKATUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOTUU (MOJAETUPOBAHUE
U3y4YaeMbIX SIBICHUH, Mpe3eHTalusl y4eOHbIX MaTepUanoB (C MaKeTOM MPHUKIAIHBIX MPOrpaMm
Microsoft Office Point)) 1 211eMeHTBI TEXHOJIOTHIA IPOSKTHOTO O0YYCHHS.

11.MartepuajbHO-TeXHHYeCKasi 0a3a, He00X0AMMAs /ISl OCYLIeCTBJICHUS
00pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE
VYyeOHast AucUMILIMHA oOecrieueHa y4eOHO-MEeTOUUECKON JOKYMEHTae (KOMIIOHEHT
y4eOHO- METOJMYECKOro KOMIUIeKca Mo aucuuiuimHe). ObecneueH 10cTyn K GoHIaM yueOHbIX
nocoOuii, OMOINOTEUHBIM (POHIAM C IEPUOANICCKUMHU W3TaHUSIMH TT0 COOTBETCTBYIOIIUM TEMaM.
VY4yeOHble 3aHATHS 10 NPEAMETY MPOBOAATCA B CHELHATU3UPOBAHHON ayJUTOPUHU
(untepaktuBHas nocka+lIK+Buneonpoekrop). B mpomecce uTeHHs JEKIMM, HMCIONb3YIOTCS
HarJsiIHble TOCOOUS, KOMIUIEKT CJIaiiIOB, BUI€O-IEKIIHH.
Nwmeetcs u ucnonb3yercas YMK no nuctuminie «XuMusi atMocepb» Ha JIEKTPOHHOM
U OyMa)KHOM HOCHUTEJIE.
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00pa3oBaTeNbHON IPOTPAMMBI 4
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CopepxaHue JUCLHUILIMHBI (MOZyJIs), CTPYKTYPUPOBAHHOE 110 TEMAM
(paznenam) ¢ ykazaHHEM OTBEICHHOI'O HA HUX KOJIUYECTBA
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OCYIIECTBICHUU 00pa30BaTEILHOIO MPOIlecca MO JUCHUIIIUHE (MOYIIIO),

BKJIFOYasl [IEPEeYEeHb IPOrPaMMHOr0 obecrieueHust U MHPOPMALMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH) 15
Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON A

OCYIIECTBIEHUS 00Pa30BaTEIBLHOTO MPOliecca MO JUCIUILINHE (MOAYIIIO) 15



1. Ilean u 3a1a4u OCBOEHUS THCHUILTHHBI

Llens ycBOEHMS TUCLUILIUHBL: cHOPMHUPOBATH LENOCTHOE U (PUIOCO(CKU OCMBICICHHOE
IPE/ICTaBICHNE O COBPEMEHHON €CTECTBCHHOHAYYHON KapTHHE MUDA.

3agaum ycBOeHHUS AUCHUIINHBI:

- 3HaTh O B3aMMHON HEOOXOJMMOCTH €CTECTBEHHOHAYYHOTO M (PHIIOCO(PCKOTO MOIXO0I0B K
UCCJIEJOBAaHUIO OKPY’KAIOIIET0 MHUPA; O POJIM HAYYHBIX PEBOJIIOLUI B YEJIOBEUYECKOH KYJIBTYPE;
COZIEpP’)KaHWE W IICHHOCTh PA3JIMYHBIX METOJNOJOTMYECKHUX II0IXOA0B, KOTOpble Hamboiee
aKTyaJbHBI B COBPEMEHHON XUMHH; OCHOBHBIE (pruiocodckre mpodIeMpl XUMHUH.

- YMETh MHTEPIPETUPOBATH NPUOOPETEHHBIC 3HAHUS, KOPPEKTHO HCIIOIB30BaTh MX HPHU
00CYX/IEHUH MUPOBO33PEHUYECKUX, CMBICIT O )KM3HEHHBIX BOIIPOCOB, HAXOAUTh UM ITPUMEHEHHE B
npoliecce MO3HAaHUS U IpeoOpa3oBaHUs JEHCTBUTEIBHOCTH, BBICTYNATh C COOOLICHUSMHU TI0
¢unocodckuM BOmpocaM eCTECTBO3HAHMS, aKTHMBHO y4YacTBOBAaTh B JUCKYCCHAX, MOJOMpPAThH
TEOPETUYECKHI MaTepHuaj, HEOOXOAWMBIA sl OCMBICICHHS MHOTOOOPa3HBIX BOIPOCOB,
BO3HHKAIOIINX B IpoLiecce YUeOHO U BHE YUEOHOH JeITeIbHOCTH;

- OpraHM3anvs HayYHO-HCCIIEOBATEIBCKON paboThl ¢ (PHUIOCOPCKUMH HCTOYHHKAMU,
NEePUOANKOM, MPOBEJCHHE HAyYHBIX IUCKYCCHH, apryMEHTAallMd HAy4YHOTO CIIOpa, y4dacTHE B
HAYYHBIX, HAYYHO-TIPAKTHYECKUX U Y4YEOHO-METOAMYECKHX KOH(pepeHuusx; chHopMupoBaTh
HaBBIKM CaMOCTOSATEIIFHOTO aHaJM3a OHTOJIOTUYECKHX W TEOPETUKO-TIO3HABATEIBHBIX Mpo0ieM
€CTECTBO3HAHUSI.

2. IlepeyeHr  MJIAHHPYEMBIX pe3yJbTaToB O0y4YeHUs] 1O JAMCUHMILIMHE
(MoOay/110), COOTHECEHHBIX ¢ IUIAHHPYEMbIMH Ppe3yJbTaTaAMH OCBOCHHS
o0pa3oBaTe/IbHON NPOrPaMMBbI
[Tponiecc n3ydeHus: AUCHUILUIMHBI HApaBiieH Ha (OPMHUPOBAHKE HIIEMEHTOB CIIEAYIOLINX

komneTeHIM B coorBercTBUM ¢ PI'OC 1o AaHHOMY HAaNpaBiI€HHUIO MOATOTOBKU
(crienManbHOCTH):

Koa u HaumMeHOBaHuUe

I'pynna KoMrmeTeHui Kareropus
KOMIeTeH Ui KOMIIETCHIHH
YK-1: Cnocoben
OCYIIECTBISTh
KPUTUYECKUN aHAIN3
MexKynbTypHOE .
YHuBepcaibHbIe . POOJIEMHBIX CUTYaIui
B3aMMOJICHCTBHE

Ha OCHOBE CCTEMHOT'O
MOJIX0/1a, BBIpaOaTHIBATh
CTpaTEruIo ACHUCTBUS

B pesysnbTare H3yyeHus AUCHUILUIMHBI 00yYarOIUICs TOIDKEH:
Konx w wHammeHoBaHue | Pe3ynmpTaThl 00y4eHUS 1O TUCIUITIHE
MHIMKATOpa KOMIIETCHIIUU
YK-1.5 3HaTh: 0 B3aUMHOM O0YCJIOBJIEHHOCTH €CTECTBEHHOHAYYHOTO U
Hcnons3yer JIOTHKO- | (PHIIOCOPCKOTO OXO0/I0B K UCCIETOBAHHUIO OKPY>KAIOILIETO0 MUPA;
METOJI0JIOTUYECKUIA O pOJM HAYYHBIX PEBOJIONUNA B YEJIOBEUYECKOW KYJIbTYpE;
WHCTPYMEHTapuit JUISL | COAEpKAHWE M ILEHHOCTh Pa3IMYHBIX METOJOJOTHYECKUX
KPUTHUYECKON OLIEHKHU | IOJXO/0B, KOTOpble HauOoJiee aKTyalbHbl B COBPEMEHHOM
COBPEMEHHBIX KOHIICTILUI | XUMHH; OCHOBHBIE (HIIOCOPCKHUE MPOOIEMbl XUMUH,
dbumocodckoro u




COILIMAJILHOTO XapakTepa B | YMeTb: HHTEPIPETUPOBATH MPHUOOPETEHHBIEC 3HAHUS, KOPPEKTHO
CBOEIH IPEAMETHOH | UCTIONIB30BATh UX MPH 00CYKACHUH MHPOBO33PEHUECKHX, CMBICT
obnacTtu 0 ’KM3HEHHBIX BOMPOCOB, HAXOAUTh UM NMPHUMEHEHHE B MPOLEcCe
NO3HAHMUA U TpeoOpa3oBaHMs ACHCTBUTEIBLHOCTH, BBICTYNATh C
coobmieHussMu 1O (GMIOCO(OCKAM  BOMpOCaM,  AKTUBHO
yd4acTBOBAaTh B  JHUCKYCCHUSX, MOAOUPaTh TEOPETUYECKUI
MarepHual, HEOOXOJUMBIH JJIi OCMBICICHUS MHOTO00pa3HBIX
BOIIPOCOB, BO3HMKAIOIIMX B IpoOIecce y4eOHOW M BHE y4eOHOMH
JeSITeTbHOCTH;

Biagers: opraHu3zanueil Hay4HO-HCCIIEIOBATEILCKONH PabOTHI C
¢mIocOpCKUMU  UCTOYHMKAMHM, TEPHOAMKOH, MPOBEIACHUEM
Hay4YHBIX TUCKYCCHH, apTyMEHTAlliel HAayYHOTO CIIOPa, y4acTHEM
B HAYYHBIX, HAyYHO-NPAKTUYECKHX H Yy4EOHO-METOTUYECKUX
KOH(EepeHIMAX; CIOCOOHOCTBIO CaMOCTOSITEIFHOTO —aHaln3a
OHTOJIOTUYECKUX W  TEOPETUKO-TIO3HABATEIBHBIX  MPOOJIEM
€CTECTBO3HAHMUSL.

3. Mecto aucuumiannel B ctpykrype OITOIT

Huctumumza otHocuTes K bioky 1 «Auctummmast (Moaynm)» (b1.B.01) 6a30Boii gacTw,
dopmupyeMasi ydacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUH.

Matepuan aucuumiuHel «®Punocopckue npoOiIeMbl XUMUU» Oa3upyeTcs Ha ydeOHble
JUCLUIUIMHBI H3YYE€HHBIX 110 POrpaMMe MOATOTOBKY 0aKaaaBpOB U CHELMAIMCTOB: Qriiocodus,
MIOJINTOJIOTUSI, OCHOBBI OMO3TUKHU.

W3yuenne  puctmmiauHbl  «Duimocopekre  mpoOieMbl  XUMUH»  [TOCIYXKUT
METO/I0JIOTUYECKON 0a30i JJIf JaIbHEHUIIEro N3YYeHUs TUCIUILTMHEI U3 0a30BO# yacT Oi0ka 1
«HMcropust 1 METOIOJIOTHSL XUMUM.

4. Copepkanne JMCHMIUIMHBI  (MOAYJs), CTPYKTYPHPOBAHHOE MO TeMaM
(pa3nesiaM) ¢ yKazaHHMeM OTBEJICHHOI0 HAa HUX KOJIMYECTBA aKAAEeMHYECKHX HJIH
ACTPOHOMHYECKHX YACOB U BH/0B Y4eOHbIX 3aHATHI

4.1 CTtpykTypa IMCUHIIJIMHBI

OO01mmast Tpy10eMKOCTh TUCIUTUTHHEI 110 JTAHHOH (popMe 00yUICHHSI COCTABIISIET 2 3a4eTHBIC
enunanna (72 akaJeMHUYECKUX Yaca).

TpynoeMKocThb, 4acoB
®opma paboTsl o0ydaromuxcs/Bunpl yaeOHbIX 3aHATU] Cemectp |CemecTtp
Bcero
1 2

KoHTakTHas aynutopHas paboTa 00ydarommxcs ¢ 16 16
MpernojaBaTeseM:
Jlexmmm (J1) 16 16
[TpakTiueckue 3anstus (I13) - -
CamocrositenbHas padora: 56 56
Kypcosoii mpoekT (KII), kypcoBast padora (KP) - -
PacuetHo-Tpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Dcce (D) - -
CaMOCTOSITETbHOE U3YUEHHUE Pa3/ICIIOB 56 56
By ©TOrOBOro KOHTPOJIA - 3a4eT




4.2 ConepxxaHue pa3ieioB AUCHUNIHHBI.

Ne
pasznena

HaunmenoBanue
pasznena

Coneprxanue pasjena

dopma TeKyIIero
KOHTPOJIA

1

2

3

4

DIKUCTEMOJIOTHYECKHE
POOJIEMBI XUMUU

OMIIMPUYECKOE TIO3HAHUE
Mertaduznueckuii METOJ
[M0O3HAHUS XUMUYECKUX SBJICHUI
Kpurepuit JieMapKalu u
€IMHCTBO  AMIIMPUYECKOTO U
MeTa(U3nuecKoro METOJ0B
[1O3HAHU. Teopus U
DKCIIEPUMEHT. Teopetnuecknii
[LJII0pATU3M (aHapxuueckas
SIICTEMOJIOTHS). Teopus
OTpakeHus. SI3bIK XuMuu
CBepxco3HaHue (TBOpUecKast
WHTYUILINSA)

VO, I3

9BOJ’IIOI_II/IOHH8.${ JIOT'uKa

KoHKpeTHOE 1 aOCTpaKTHOE.

OT a0CTPaKTHOT'O K KOHKPETHOMY
OBoJIOLUS NOHATHH. ERWHCTBO
[MPOTUBOIIOJI0KHBIX CYKICHHUI
AHaIIMTHYECKHE U CUHTETHUYECKUE
YMO3aKJIFOUEHHUS B XUMUH.

VO, I3

OHnrosornyeckue
poOIeMbl XUMHUH

Kpurepuii CJIOKHOCTH B
DBOJIIOLIMH U CAaMOOPTraHU3alus
HbopMaMoHHbII KpUTEpUi
DBOIIOLNN. TepMOIMHAMHYECKUI
KpUTEepUi B XUMUYECKON
bBostonMy. Knaccudukanus Hayk
PenykuroHusm.
AHTHpPEIYKIIMOHU3M u

AQHAJTUTUYECKUNM METO[ ITO3HAHUS.

YO, A3




OYHASA ®OPMA OBYYEHMUA

4.3 Pa3zjiesibl IMCHUILIMHBI, H3y4Yaemble B_1 ceMecTpe

KomunuecTBo uacoB
No
KonTakTHas padoTa 00y4aomuxcs
pa3 HaunmenoBanue pa3nenos
AynutopHas
Aciia Bcero pabora CP
J | 113 [JIP
2 3 5| 6 7
Dunocodust 1 XUMUS 10 2
) [Toncku  mepBoHayana punocopamu 10 5 3
/IpeBHEro Mupa
3  [XuMHuYecKue mpeICcTaBICHUS A IXUMUKOB 10 2 8
4 |BO3HUKHOBEHHE XMMHUYECKOU aTOMUCTHUKHU 11 3 8
S [CraHOBIEHHE CTPYKTYpHOH XMMHH 10 2 8
6 [3aKOHOMEPHOCTU XMMHUYECKOTO Ipolecca 10 2 8
7 [1CO JI.1. MenneneeBa Kak OTpaK€HUE 11 3 8
€MHCTBAa MaT€pUAIbHOTO MUPA
Umoeo: 72 16 56
4.4 CamocrosiTesibHasi padoTa CTy1eHTOB
HaumenoBanue teMbl Bun camocrositenbHOM
o OueHouHoe Kon-Bo Kon
JTUCIUTITUHBI WA BHEAYJUTOPHON PabOThI
CpENCTBO 4acoB | KOMITETEHIIUU
paszaena oOyuatomuxcs, B T.4. KCP
dunocopust 1 XUMUS M3y4YEeHUE HAYYHOUN
¢ y Y 113, VO 8 VK-1
JUTEPATYPHI 110 TEME
[louckn mnepBoHauana| M3ydyeHHE HAyYHOU
¢unocopamu JlpeBHEro | IuTepaTyphl 0 TEME 13, YO 8 YK-1
MHpa
XuMHUYECKUe M3y4YEeHUE HAyYHOU
MpEICTaBICHUS JIUTEPATYPHI IO TEME a3, YO 8 YK-1
AIXUMHKOB
BosnukHoBenue M3y4YeHUE HAyYHOU
XUMUYECKON JIUTEPATYpPBI 110 TEME 13, YO 8 YK-1
ATOMHUCTHKH
CraHoBiieHHE M3y4YEHUE Hay4YHOU
9 Y Y 113, YO 8 VK-1
CTPYKTYPHOU XUMHH JUTEPATYPHI 110 TEME
3aKOHOMEPHOCTH M3y4YEHUE Hay4YHOU
P Y Y 113, YO 8 VK-1
XUMHUYECKOTO IMpoliecca | JUTEPATYPHI 10 TEME




I[ICH J1.1. Menneneena
KaK OTpaKeHHE
€IUHCTBA
MaTePHATBLHOTO MHpa

U3y4YEHUE HAy4YHOU
JUTEPATYpPHI 110 TEME

13, YO

YK-1

Bcero uacos

56

4.5 JIabopaTopHble 3aHATHSI — HE IPETyCMOTPEHBI YUSOHBIM IJIAHOM

4.6 IlpakTHYecKHe 3aHATHA — HE TIPETYCMOTPEHBI YIEOHBIM TUTAHOM

OYHO-3AOYHASA ®OPMA OBYYEHUA

4.1. CrpykTypa AMCHMIUIMHBL

OO61mas TpyJ0eMKOCTh AUCLIHUILIMHBI IO JaHHOU (hopMe 00yueHUs: COCTABIIsET 2 3aUueTHhIC

enuuuipl (72 akageMUYeCKHX Jaca).

TpynoemMKocTb, 4acoB

®opma paboTsl o0yvaromuxcs/Bunpl yaeOnbix 3anatuit | Cemectp | Cemectp
Bcero
1 2

KoHTakTHas ayquTopHas paboTa o0yJaroumxcs ¢ 34 34
Mpero/IaBaTeseM:
Jleximm (J1) 17 17
[TpakTiueckue 3anstus (I113) 17 17
CamMocTosTenpHas padora: 38 38
Kypcosoit npoekt (KIT), kypcosas pabdota (KP) - -
PacueTHo-Tpaduueckoe 3aganue (PI'3) - -
Pedepar (P) - -
Dcce (D) - -
CaMOCTOSATEIbHOE U3YUCHHE PA3/ICIIOB 38 38
3aueT/7K3aMeH 3a4yeT 3auer

4.3. Pa3nenbl TUCHUILTUHBI, H3y4yaeMble B 1 cemecTpe

KomnmuectBo yacoB

Ne KonTakTHas padora ody4yarommxcs

pa3 HaumenoBanue pasnenon
AynuropHas
nena Bcero pabora CP
J| 113 | JIP

1 2 3 4 5| 6 7

1 | ®unocodus u xumus 12 4 4 4

o [llouckn  mepBoHavana Guiocodamu 10 3 3 4

JIpeBHETO MHUpa




3 XuMuuecKkue MpeICTaBICHHUS aTXMMUKOB 10 2 2 6
4  |BO3HMKHOBEHUE XMMHYECKON aTOMUCTUKHU 10 2 2 6
S |CTaHOBJIEHHE CTPYKTYPHON XMMUM 10 2 2 6
6 [3akoHOMEpHOCTH XMMHYECKOTO Mpoliecca 10 2 2 6
7 [1CD JI.1. MenpaeneeBa Kak OTpaKeHUE €IMHCTBA 10 2 2 6
MaTepUuaIbHOTO MUPA
\Umoeo: 72 17 | 17 38
4.4 CamocTosiTe/ibHasA padoTa CTYAE€HTOB
HaumenoBanue teMbl Bun camocrositenbHOM
. OneHouHoe Kon-Bo Kon
JTUCHUTITUHBI WA BHEAYIUTOPHOU pabOTHI
CpEnCTBO 4acoB | KOMIIETEHLIUU
pasjena oOyuatomuxcs, B T.4. KCP
dutocodust U XUMHUS N3yuenne Hay4yHOU
JUTEPATYpPHI 110 TEME,;
13,0, T 4 YK-1
MOATOTOBKA K YCTHOMY
onpocy
ITouckn nepBonauana| M3yueHne Hay4dHOU
¢dunocopamu [IpeBHero | nureparypsl O TEME;
H?)a yOa T 4 yK'l
Mupa MOATOTOBKA K YCTHOMY
OIpocy
XUMUYECKUE N3ydenue HayuyHol
MpeACTaBICHUS JUTEPATYpPHI 110 TEME;
I[35 yO, T 6 yK'l
ATXUMHKOB MOATOTOBKA K YCTHOMY
OIpocy
BosHukHOBEeHHE N3yueHnne Hay4qHOU
XUMHUYECKON JUTEPATYpPHI 110 TEME;
patyp I3, VO, T 6 VK-1
ATOMHUCTHKHU MOATOTOBKA K YCTHOMY
OIpocy
N3yueHnne Hay4yHOU
CraHoBnieHue JUTEPATYpPHI 110 TEME;
N patyp 13,V0, T 6 VK-1
CTPYKTYPHOU XUMHUH MOATOTOBKA K YCTHOMY
OIpocy
3aKOHOMEPHOCTH N3yueHne Hay4yHOU
XUMHYECKOT0 IIpoIecca | JIUTEpaTyphl IO TEME;
’ A3, V0, T 6 VK-1
MOATOTOBKA K YCTHOMY
onpocy
I1CO 1. Menneneesa | M3yueHne HayuHOU
KaK OTpa’keHue JUTEPATYPHI 110 TEME;
’ A3, V0, T 6 VK-1
€MHCTBA MOATOTOBKA K YCTHOMY
MaTepUaJIbHOTO MHUpa onpocy
Bcero yacos 38

4.5 JIabopaTopHble 3aHATHSI — HE IPETyCMOTPEHBI YUYEOHBIM IJIAHOM




4.6 IlpakTHYeCcKHe 3aHATHS

Ne Ne KomngectBo
HanmMeHoBaHME MPaKTUYECKOTO 3aHATHS
n/m | pasuena 4acoB
1. 1 dunocodhust U XUMHUS 4
2. 2 [Toncku mnepBoHavana gmiocodamu JlpeBHEr0 MUpa 3
3. 3 XUMUYECKHUE TPECTABIICHUS AIXUMUKOB 2
4. 4 Bo3HHKHOBEHHE XUMHUUECKON aTOMUCTHKH 2
5 5 o 2
: CTaHOBJICHHE CTPYKTYPHOH XHUMHH
6. 6 3aKOHOMEPHOCTH XMMHUYECKOTO IIpoliecca 2
[1CO JI.1. MenneneeBa kak OTpakeHUE €IMHCTBA )
! ! MaTepHaIbHOTO MUPA
Bcero: 17
4.7 KypcoBoii IpoeKT — He NpeaycMOTpeHa Y4eOHbIM IJIAHOM
5. IlepeyeHb y4eOHO-MeTOAMYECKOTO OOecTedeHHsl Il CaMOCTOSTEeIbHOI

padoThI 00y4AOIIUXCS N0 JUCHUILIMHE (MOAYJIIO0).
yqe6H0-M€TOI[HqCCKHﬁ KOMIIJIEKC I10 JUCIHHUIIJIMHE BKIIIOYACT KOHCIICKTHI J'IGKIIHfI, KOTOPEIC
HaXOATCSI B CBOOOIHOM JIOCTYIIE JJII CAMOCTOSITEIbHON pabOThl MaruCTPaHTOB Ha Kadenpe

«Dunocodpus».

CaMocTosTenpHas pa60Ta MaruCTpaHTOB BKJIFOYACT:
- IIOATrOTOBKA KOHCIICKTA I10 HpGI{J’IO)KGHHOfI TEMATHUKE,
- IOATOTOBKA NOKJIaAa U MPE3CHTANHN AJId ITPAKTHUYCCKUX 3aHATHUM.

6. @DOH/I OLEHOYHBIX CPEACTB JAJSl TEKyILIero KOHTPOJISI yCIEeBAEMOCTH H
NMPOMEKYTOYHOM aTTeCcTAlUN

1. EcrecTBO3HAHME — 3TO:

+ Otpaciib HAy4YHOT'0 MO3HAHUS

Otpacib HApOAHOTO XO3sHCTBA

Cdepa coranbHbIX OTHOIIICHHUH

2. I'naBHast 0COOEHHOCTH HAYKH — 3TO €¢:

PerynmupoBaHus co CTOPOHBI UIEOJIOTU3UPOBAHHOTO PYKOBOJICTBA

[logurHeHne peTUrHO3HBIM JOTMaM IOJI0KEHHE

3aBUCHUMOCTD OT JIMYHOCTH MCCIICIOBATES

+O0BEKTUBHOCTD

3. Ha ¢pyHaaMeHTAIbHYI0 M NPUKJIAIHYIO OAPA3aeJsieTcs HayKa:

+Pusuka
Meramtyprus
['eorpadus
ArpoHomus

4. Hayka — 3T0:

+KOMINOHEHT AYyXOBHOU KYJIbTYpPbI
DIEeMEeHT MPaKTUYECKOTo MPeoOpa3oBaHMs MUPa
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DJIEMEHT MaTepualbHO-IIPEIMETHOTO OCBOCHHS MUpPa

Pe3ynbrar 00BIIEHHOTO, )KUTEHCKOTO 3HAHUS

5. IIpo6GJieMbl HPAaBCTBEHHO# OTBETCTBEHHOCTH YYEHOr0 CErojiHsi OTHOCATCS K 00J1acTH
(¢popmupoBanus:

+Hay4Ho#l KyJIbTyphl

MeTo/10510TUH HAYYHOT'O UCCIIEI0BAHUS

CBsi31 MEXTy HAYKOW U 00111eCTBOM

CBs13u MEX]ly HayKOH U ITPOU3BOJICTBOM

6. [lepBoii B ucTopuu Hayk pu3nyeckasi KAPTHHA MUpa ObLIAa:
Mertaduznueckas

KBanToBO-noneBas

DneKTpoMarHuTHas

+Mexanuueckas

7. BnepBble HIesi 0 eIMHCTBEe MATEPHAJBbHON OCHOBe OKpYXKallero Mupa ObLia
BbI/IBUHYTA:

+/IpeBHerpedeckumu prmocodpamMu MIIIETCKOH IKOJIBI

HpeBHerpeueckumu puiocopamu DeHCKON MKOIbI

JpeBHEMHIUNCKUMH MYIpEIAMHU

JpeBHEKUTANICKUMH MYyIpeLliaMu

8. McxoHoli 0CHOBOI BceX 3HAHU 0 MPHUPo/e B APEBHOCTH SIBJISIJIMCH 3HAHUA:
buonornueckue

XuMU4YeCcKue

Menuimackue

+Pusznyeckue

9. MatepnajmcTH4ecKasi TPAKTOBKA (pU3HYECKON KAPTHHBI MHPA XapaKTepHAa JJIs:
A. Ditamireitna u B. T'eiizenbepra

3. Ulpenunrepa u A. OWHIITEITHA

+M. [Inanka u A. DitHIITEHA

B. I'eitzentepra u O. lpeaunrepa

10. ®du3nyeckass KAPTHHA MUPa:

+3aHuMaeT JOMMHHPYIOIIEE NIOJI0KEHNE B ECTECTBEHHOHAYYHOM KapTUHE MHUpa
SBasieTcst He0OsI3aTENIbHOM COCTaBIISIIOIIEH YacThio O0IIeH KapTUHBI MUpa
SBnsercst HeOOXOAMMOI, HO HE ONpEeNAIoNIel YacThIo 00IIei KapTHHBI MUpa
SIBnsieTcst HaMMeHee CyIECTBEHHON 4acThio 001el KapTHHBI MUpa

Bomnpocsl k 3auery

1

[Toucku nepBoHavana apeBHerpeueckumu punocodpamu (Anakcumen, ['epakiut, Kcenodan,
Owmmnenokn). Yersipe snemenTa ctuxuu Apucrotens (384-322 rr 110 H.3.)

ATomucTHYECKHE B3TJISIIBI JpeBHErpedeckux ¢unocodon JleBkumnma, Jlemokpura u Dnukypa
(V-II BB 10 H.3.). [Toama Jlykpenus «O mpupojie Bemen».

OnnuHUCTHYeCKUid niepuona B pasBuTuu xumuu (1Y-1 BB 10 H.3.). Tloucku mnpeBpaieHus
BemecTB B 30510T0 (bosoc).

Anxumus apabo-mycyibpmanckoro mupa YII-XH BB (I'eGep, Pazec, Apuiienna).

CpenneBekoBas eBporneiickas amxumusi XI-XYH BB (Marnyc, bekon. Iloucku «du-
710c0()CKOTO KaMHSI» M OTKPBITHS AIXUMHUKOB.

Konen anxumun. Stpoxmmus kak panuoHajibHOE NpoaospkeHue anxumuu (XY-XVH BB).
Arpukoina, [Tapanensc - OCHOBOIOJIOKHUKHY MEIUIIMHCKOTO HAIIPABJIEHUS B XUMHUH.

11



10.

XuMHKO - MenuinHCcKas ¢punocodus [apamensca.

«Anxumus» JInbay - nepsblil B ucropuu yueonuk xumuu (1587). Paboter ['may6epa.

3akon boiing (1662) - Mapuorra (1676), ero 3HaueHWe Il ATOMHUCTHYECKOH TEOPHH
BEIIIECTBA.

[IpencraBnenne boiins o0 smemente. KpuTuka mpencraBieHUN aJIXHMHUKOB U CHCTEMa
XUMUYECKOH ¢uitocopun B counHeHnn boiins «Xumuk - ckentux» (1661).

Jrtanbl GOPMUPOBAHUSA U OLEHUBAHUS KOMIIETEHIIUI.

Kon HanmenoBanue
Ne KonTponupyemblie pazniessl (TEMbI)
) KOMIETEHIINH OLIEHOYHOT'O

n/m JUCIUTLIAHBI (1wt ce qacTn) cpercTBa
1 dunocodust © XUMUSI. VK-1,5 13.Y0, T
2 | [loucku nepBonHauana ¢uiocodamu YK-1,5

JlpeBHETO MUpAa. A3,Y0, T
3 | Xumunueckue MIPEICTABIICHUS YK-1,5

AJIXUMHKOB 3, Y0, T
4 Bo3nukHoBEeHUE ~ XUMHYECKOU VYK-1,5

ATOMHUCTUKH 3, Y0, T
5 | CraHOBJE€HHE CTPYKTYPHOU XUMUH. YK-1,5 3. YO, T
6 | 3aKOHOMEPHOCTH XUMHYECKOTO TpoIiecca. VK-1,5 13.Y0, T

Ixana u KPUTEPUHU ONCHUBAHUA IIMCbMEHHBIX U TBOPYECKHUX paﬁoT.

bannsl Kpurepun

5 I'my6okoe 1 mpo4yHOe yCBOEHHE POrpaMMHOro Matepuana. [lonnsle,
MIOCJIEI0BATENbHBIE, TPAMOTHBIE U JIOTHUECKU U3JIaraeMble OTBETHI IIPU
BUJOM3MEHEeHNH 3a1aHus. CBOOOIHO CHPABIISIETCS C MOCTABICHHBIMU
3aJauaMu, MOKET 000CHOBATh MPUHATHIE PELICHUS, IEMOHCTPUPYET BIIaIeHNE
Pa3sHOCTOPOHHUMHM HaBBIKAMU M IPHEMaMH BBITIOJTHEHHUS PAKTUUYECKUX paloT.

4 3HaHue NPOrpaMMHOI0 MaTepuana, F[paMOTHOE U3JI0KEHHE, Oe3
CYILLIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOIPOC, MPAaBUILHOE IPUMEHEHNE
TEOPETUYECKUX 3HAHUH, BIIaJIeHNEe HEOOXO0IMMbIMHU HaBBIKAMU MTPU
BBIMIOJTHEHUH MTPAKTUYECKHUX 3a]a4

3 I[CMOHCTpI/IpyeT YCBOCHUC OCHOBHOI'O MaTcpuajia, Ipu OTBECTC

}IOHYCKaI-OTCH HETOYHOCTH, HpI/I OTBETC HEAOCTATOYHO HpaBI/IHBHBIe
(bOpMyYITUPOBKH, HAPYIIIEHUE TTOCIIEIOBATEILHOCTH B U3JI0KCHUH
HpOFpaMMHOFO MaTepI/Iana, San}IJIHeHI/If{ B BBITIOJTHCHHUH HpaKTI/I‘—IeCKI/IX
3aJaHui

2-1 | CnaGoe 3HaHHE MTPOTPAMMHOTO MaTepHalia, IPU OTBETE BO3HUKAIOT OIIUOKH,
3aTpyAHEHUS TPU BHIIIOJHEHUH MPAKTHYECKUX padoT
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Ikana u KpuTEpUM OLEHUBAHMUS TECTOBBIX 3aJaHUIA.

Onenka Kpurepun
«OTIn4YHO» 3aganue BoinojaHeHo Ha 91-100%
«Xopormio» 3aganue BeIIoHEeHO Ha 81-90%
«Y TOBJIIETBOPHUTEIHLHOY 3ananue BeimoHeHO Ha 51-80%
«HeynoBneTBOpUTEIHHOY 3ananue BeimonHeHo Ha 10-50%

7. IlepeyeHb OCHOBHOW W /IONOJIHUTEJIbHOI y4yeOHO# JuUTepaTypbl, HEOOXO0AUMOIi
JJIs1 OCBOEHMSI TUCHUILIUHBI (MOIYJIA).

7.1 OcHoBHasi IMTEpPaTypa

1. JIucees U.K. ®unocodus. buonorus. Kynetypa (paboTsl pa3HbIX J€T) [DNeKTPOHHBIN
pecypc]/ JluceeB 1. K.— DnexTpoH. TekcToBbie nanHble.— M.: UucTutyT dhunocopun PAH,
2011.— 315 c¢.— Pexum pocryma: http://www.iprbookshop.ru/18755.— DBC «IPRbooksy,
10 MapoJII0

2. JIsicak U.B. ®unocodcekuii ananu3 AecTpyKTUBHON JESTEbHOCTH YelIOBEKa
[DnexTponnslii pecypc]/ JIsicak U.B.— DnekTpoH. TekcToBble naHHble.— CapaTos:
By3zosckoe o6pazoBanue, 2014.— 266 c.— Pexxum nocryma:
http://www.iprbookshop.ru/23598.— 3BC «IPRbooks», o maposio 3omoTyxun B.M.
®dunocodcekue Bompockl xumun: yued. mocooue / B. M. 3onoryxun, H. A. 3onotryxuna ; I'Y
Ky3I'TVY. - Kemeposo, 2008. - 92 c.

HemeneB A.I'. CoBpemenHbIe (punocopckre mpodieMbl MAaTEMaTHYECKUX, ECTECTBEH-
HBIX ¥ TEXHUYECKHUX HayK: yueO-meTof, nocodue / A.I'. Jlemenes. - Apxanrenbsck: 13-1-Bo
AI'TY, 2007. - 79 c.

3. Kanke B.A. ®unocopus maremaruku, Gpusnku, Ouonoruu: yued. mocodue/ B.A. Kanke. -
M.: KHOPVYC, 2011. - 368 c.

4. Kypamos B. U. Hcropus u ¢punocopus xumun: yue6. nocodue / B.1. Kypamos. - M.:
KAV, 2009. - 608c.

5. Criupkun A.I'. @unocodus: yuedbnuk. 2-e u3z. / A.I'.Cnupkun. — M.: IMapaapuku,
2006.

7.2 JlonoTHMTeIbHAS JIUTEpaTypa

1. Kanke B. A. ®unocodus. Ucropuyeckuit u cuctemaruueckuit kypce. 5-e uza. M.: Jloroc,
2010.

2. CnmpkuH A. I'. ®unocodus. — 2-e m3a. - M.: 'apmapuxu, 2008.

3. Kanke B.A. OcHoBHbIe puiocockre HarpaBIeHUs 1 KOHIIETIIUN HayKH: yuel. mocodue.
M., 2008. — 400 c.

4. Kapnan P. ®unocodckue ocHoBanus puszuxu. M., 1971

5. Kusszera E.H., Kyparomon C.I1. 3aK0HBI 2BOJIIOIIMHN U CAMOOPTaHU3AITUH CJIOKHBIX CUCTEM.
M., 1994.

6. Koxanorckwuii B.I1., [Ipxunenckuii B.W., Ceproneesa E.A. ®unocodust Hayku. YaeOHOE
rmocobue. M., 2006. — 496 c.

7. Kyn T. CtpykTypa Hay4dHbIX peBostonuii. M., 1975, 1977.

8. Jlakatoc U. JlokazarenbcTBa 1 onpoBepkeHus. M., 1967.
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9. Mukemmna JI. A. ®wumocodus Hayku: OOume mpoOnembl MO3HAHHUSA. MeToa0JIoTHs
€CTECTBEHHBIX U 'yMaHUTapHbIX HayK. Xpectomarus. M., 2005.

10. Mukemmna JI. A. ®unocodpus Hayku: CoBpemMeHHas snucreMosnorus. Haydunoe
3HAaHUE B AMHAMUKE KyJIbTypbl. METOI0JIOTHS HAYYHOTO MCCliefoBaHust: yue0. mocobue. M., 2005.
—464 c.

11. [Tonmep K. Jloruka u poct HayuHoro 3HaHus. M.,1983.

12. ITyankape A. O Hayke. M., 1990.

13. Paccen b. Uenoseueckoe no3nanue. Ero cdepa u rpanuisl. M., 1957.

14. Cenbe I'. OT MeUTBI K OTKPBITHIO: KaK CTaTh Y4€HbIM. M.,

15. CoBpemeHHbIE  (QHIOCOPCKHE TPOOJIEMBI ECTECTBEHHBIX, TEXHHUYECKUX W
COIMATbHO-TYMaHUTAPHBIX HAYK: y4eOHUK / oy ooml. pea. B.B. Muponosa. M., 2006. — 639 c.

16. CoBpemennas ¢unocodus Hayku. Xpecromarusi, M., 1994.

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

18. Crénun B.C. ®unocodus nayku. Oomme nmpodiemsr: yueoHuk. M., 2006. — 384 c.

19. Crenun B.C., B.I'. 'opoxos, M.A. Po3oB. ®unocodus Hayku u TexHuku. M.,1995.

20. Cynbs0b1 ecTecTBO3HAHUS: COBpEeMEHHBIE nuckyccun. M., 2000.

21. Yepnasckuii J[.C. Cuneprernka ¥ HH(QOPMAIMOHHBIE TPOIECCHl B HKUBBIX
cucremax. M., 2001.

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

7.3 Ilepuoguyeckue U3IaHusI
Kypnasr:

«Bompocsl puocopumn»;
«Hayxka u xKu3Hb»;
«HayxoBenenuey;
«IIpupona»;

«Yenosex».

8. IlepedyeHb pecypcoB HH(OPMALHOHHO-TEIeKOMMYHUKAUMOHHOH ceTn '"HHTepHeT"
(nanee - ceTn "UnTepHeT'"), HEOOXOAMMBIX /1JI51 0CBOEHUN TUCUMILUIUHBI (MOLYJIs1).
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.MeTonuyeckue yKazaHusi UIsi 00y4aIOMMXCS 110 OCBOECHUIO TUCHHUIIMHBI (MOIYJIs).

[ToaroToBka K MpPakTUYECKUM 3aHSATHSIM JOJDKHA CTPOUTHCS B COOTBETCTBHH C LEISIMH U
3agayamMu Kypca. OTBET Ha BONPOC CIEAYeT CTPOUTH C MPUBJICYCHUEM OOIIMPHOTO KOJIMYECTBA
OCHOBHOHM W JIOTIONIHUTEILHOW JUTEPATYphl, TIPU OTBETE CJIEIyeT 00s3aTeNbHO yKa3aTh, KaKHe
UCTOYHUKHU OBUIN MCTIOJIb30BaHBbI.

Jluteparypa sl TPaKTHYECKUX 3aHSATHHA:

1. Kanke B. A. ®unoco¢us. Ucropuueckuit u cucreMaTnueckuii Kkype. 5-e uza. M.: Jloroc,
2010.

2. CnupkuH A. I'. ®unocodus. — 2-e uza. - M.: 'apnapuxu, 2008.

3. Kanke B.A. OcHoBHBIE pmtocockre HaIpaBIeHHs ¥ KOHIICTIIIUN HayKH: y4e0. mocooue.
M., 2008. — 400 c.

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

5. Kussesa E.H., Kyparomos C.I1. 3akoHBI 3BOIIOLINN U CAMOOPTaHU3ALMH CJIOKHBIX CUCTEM.
M., 1994.

6. Koxanosckuit B.I1., [Ipxxunenckuit B.U., Ceproneesa E.A. @unocodust Hayku. YuebHoe
nocobue. M., 2006. — 496 c.
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http://philos.msu.ru/library.php?PHPSESSID=69d15906bdea54d8803399379ea38a84
http://www.philosophy.nsc.ru/BIBLIOTECA/Library.htm
http://philosophy.allru.net/main.html
http://www.i-u.ru/biblio/default.aspx?group=0

7. Kyn T. CtpykTypa Hay4dHbIX peBostonuii. M., 1975, 1977.

8. Jlakaroc U. [loka3atenbcTBa U onpoBepxkeHus. M., 1967.

9. Mukemmna JI. A. ®wunocodus Hayku: OOmme mpoOiaeMbl Mmo3HaHUSA. MeTomonorus
€CTECTBEHHBIX U 'yMaHUTapHbIX HayK. Xpectomarus. M., 2005.

10.

Mukemmna JI. A. ®wunocodus Hayku: CoBpeMeHHas snucteMosiorus. Haydnoe

3HAaHUE B AMHAMUKE KyJIbTypbl. METOI0JIOTHSI HAYYHOTO MCClieioBaHus: yue0. mocobue. M., 2005.

—464 c.
11.
12.
13.
14.
15.

[Tonmep K. Jloruka u poct HayuHoro 3HaHus. M.,1983.

ITyankape A. O Hayke. M., 1990.

Paccen b. Uenoseueckoe no3Hanwue. Ero cdepa u rpanuist. M., 1957.

Cenbe I'. OT MeUTBI K OTKPBITHIO: KaK CTaTh Y4€HbIM. M.,

CoBpemeHHbIE  (QHIOCOPCKHE TPOOJIEMBI ECTECTBCHHBIX, TEXHHYECKUX H

COLIMATIbHO-TYMaHUTAPHBIX HAayK: yueOHHK / moj ooml. pen. B.B. Muponosa. M., 2006. — 639 c.

16.
17.
18.
19.
20.
21.

Cospemennas ¢unocodus Hayku. Xpecromarusi, M., 1994.

Crenun B.C. Teopernueckoe 3Hanue. M., 2000.

Crenun B.C. ®unocodus nayku. O6mme nmpodiemsr: yueoHuk. M., 2006. — 384 c.
Crenun B.C., B.I'. 'opoxoB, M.A. Po3oB. ®unocodus Hayku u TexHUKU. M.,1995.
Cynbs0b1 ecTecTBO3HAHUS: COBpEeMEHHBIE nuckyccun. M., 2000.

Yepnasckuii J[.C. Cuneprernka ¥ HH(QOPMAIMOHHBIE MPOIECCHl B HKUBBIX

cucremax. M., 2001.

22.

Opank @. Gunocodus Hayku. M., 1960.

]_[eJ'IBI-O MMPAKTUYCCKUX 3aHITUHN SIBISETCH:

3aKpEIUICHUE MOJyYECHHBIX 3HAaHUM;
MIPOBEpKA YpOBHS MOHUMAaHUS CTYAEHTAaMH BOIIPOCOB, OCBAaMBAEMBIX 0 Y4eOHOMU

JUTECPATYPEC, CTCIICHU KAaYCCTBA YCBOCHHA MaTCpUalia CTYICHTAMU

BOCITIOJIHCHUC HpO6€J’IOB B HpOfII[GHHOfI TeOpeTquCKOﬁ JaCTH KypCa W OKa3aHUC

ImoMomHu B €ro YCBOCHHUHU.

10. Iepeyenb NHGOPMALMOHHBIX TEXHOJIOT M, MCIOJIb3YeMbIX IPH OCYIIECTBJICHUH

00pa30BaTeILHOrO MpoIecca MO AUCHUILUINHE (MOIYJII0), BKJIKYAs MepeYyeHb
NMpPOrpaMMHOro odecneyeHuss 4 MHGOPMALMOHHBIX CIHPABOYHBIX cHcTeM (NpPH
HEOOX0AMMOCTH).

http://www.philosophy.ru
http://www.konferencii.ru
http://www.globalistika.ru

11.

MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi [JIsl OCYLIECTBJIEHUS

0o0pa3oBaTeIbHOIO Mpouecca no aucuumiauHe (mMoaynaw). IlpuBoasitcss cBeaeHHs 0
CNeNMAJM3UPOBAHHBIX AyJAMTOPUAX, OCHAIIEHHbIX 000pyI0BaHUeM (CTEeHIaMM,
MOJeJSIMH, MAKeTAMH, HH(POPMAIIMOHHO-N3MEPHUTEIbHBIMH CHCTEMAMHU, 00pa3lamMu U
T.A.) M TpeIHA3HAYeHHBIX [JIsi MpoBeleHHs] Ja00pPaTOPHOr0 MNPAKTHUKyMa, O
TeXHUYECKHUX M JIeKTPOHHBIX CPeICTBAX 00y4eHHs U KOHTPOJISA 3HAHUI CTY/I€HTOB.

3anstus no aucuuiuinHe «®dunocodckue mpobiieMbl XUMHUW» IMPOBOASATCS B Y4eOHBIX
ayJUTOPHUSAX C UCTIOIb30BAHUEM NWHTEPAKTUBHBIX JJOCOK, TPOEKTOPA U HATJISTHBIX TOCOOMH.
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MHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJIEPALTUN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICIIETO 0OPa30BaHUs
«YEYEHCKUI TOCYJJAPCTBEHHbBI YHUBEPCUTET UMEHU
AXMATA ABYJIXAMUJIOBUYA KAJIBIPOBA»

BUOJIOTO-XUMHNYECKU ®AKYJIBTET
Kadenpa «Xumusi»

PABOYAS ITPOI'PAMMA
YYEBHOU JUCIUAITJIMHBI
«YrnpasjeHHe NPoeKTaMm»

Hanpasnienue noaroToBku (crnenuaibHOCTH)

XUMUS

Kox HanpasiieHUs: IOATOTOBKU
(cnenuanabHOCTH)

04.04.01

[Tpoduns moATOTOBKH

HeopraHquCKaﬂ XHUMMU

KBanudukarysi BeITyCKHUKA Marwuctp
dopma o0yueHus OuHas, OUHO-3a04YHast
Kon qucumnimnssl b1.B.02

I'po3usrii, 2023 1.




[llyaunioB K.A-B. PaGovas mporpamma y4eOHOW TUCHHUIIAHBI «YTIPABJICHHE MPOSKTAMHI
/coct. pomeHt kadenpsl xumuu K.A-B. IllyaunoB — I'possbiit: ®PI'BOY «Yeuenckuit
rocyJapcTBeHHbIN yHUBepcuTeT uM. A.A. Kaxpiposay, 2023 r.

PaGouas mporpamMma yueOHOW ITUCIMIUIMHBI pPAacCMOTpPeHa M OA0OpeHa Ha 3acedaHHU
Kadeapel «XUMHs», PEKOMEH/IOBaHA K MCIOJIb30BaHUIO B y4yeOHOM mporecce (mpotokon Nel ot
03.09. 2023 r.), cocraBiena B coorBeTcTBUU ¢ TpeboBanusmu PI'OC BO mo HampaBieHUIO
noaroroBku  04.04.01 — «Xumus» (ypoBeHb MAarucTpaTyphbl), YTBEpPXKIECHHOTO IIPUKA30M
MunucrepcTBa 00pa3oBanus u Hayku Poccuiickoit deaepanmu ot 13 urosst 2017 1. Ne 655, ¢ yuetom
npopmis «Heopranumdeckas XuMHsS», a TaKKe pabdOYMM Yy4eOHBIM IIJJAHOM 10 JaHHOMY
HAIPAaBJIECHUIO MOJIMOTOBKHU.

©lllyaumnos K.A-B., 2023 r.
©®I'BOY BO «YeueHnckuii rocyjapcTBeHHbIH yHuBepcuTeT M. A.A. KaabipoBa», 2023 r.
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10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHpb IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 10 TUCIUITIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 5
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHUEM OTBEJCHHOIO HAa HUX KOJIMYECTBA
aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 12
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00ydaromuxcs Mo JUCHUTUTHHE (MOJIYIIIO) 12
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 15
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOMN CeTH
"UntepHer", HEOOXOIMMBIX IS OCBOCHHS JUCITUTUTMHBI (MOJTYIIS) 15
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI
(Momysn) 16

[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIIOYAs IEpPEeYeHb MPOrpaMMHOTr0 obecriedeHus: 1 UH)OPMAIIMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBJICHUSI 00pa30BaTEIILHOIO MPOIIECcCa MO JUCHUTITUHE (MOTYIIIO) 17



1. e 1 3272494 OCBOECHUS JUCIHUILIHHBI
Ilean ocBoOeHUs TUCHUILIHHBI:

— copMupoOBaTh y ciayuiaTeneil HeoOXoAUMbIH 00bEM (PyHIaMEHTATbHBIX U MPUKIIAJAHBIX 3HAHUH,
MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX JIJISl YCIICITHOTO YIPABICHUS MPOCKTAMH.

3apaum IUCHUIIHHBI:

— U3y4YEHUE C MOHATUINHO-KATErOPUAIBHOTO anmnapara B 00J1aCTH yrpaBJiIeHUs! TPOCKTaMu;

— (¢opMUpOBaHNE 3HAHUS METOJIOB CTPYKTYPHU3ALMU U YIIPABICHUS IPOCKTAMU;

— (opMUpOBaHNE YMEHHI UCIIOJIb30BAHUS COBPEMEHHOTO HHCTPYMEHTAPHsI YIIPaBJICHUS
IPOEKTaMH (JIEKOMITO3UIIHS, BBIICTICHNE 3TANOB, (DYHKIIMK U POLIECCOB MPOEKTA);

— (hopMHpOBaHKE HABBIKOB M YMEHUI MOATOTOBKH OOOCHOBAHUS U pa3pabOTKHU IIaHa MTPOEKTA.

2. Hepeqeﬂb IJIAHUPYEMBIX pE3yJabTaTOB oﬁyqe}mﬂ mo JTMCHMIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU PE3YyJdbTaTaMHU OCBOCHHUSA 06pa30BaTeJ’ILHOﬁ nporpamMmmal.

[Iponecc n3yueHust IUCUUIUIMHBI « Y TIpaBI€HUE IPOEKTaMI» HarpaBiieH Ha (JOpMUPOBaHUE
AJIEMEHTOB clleAyoUX KoMieTeHuil B cooTBeTcTBUM ¢ PI'OC 1o 1aHHOMY HalpaBIIEHUIO:

I'pynmna koMIeTeHmmii Kateropusi koMreTeHIuii Kon

YHuBepcaibHbIe YK-2

Cnioco6eH oCylIeCTBISITh
MOUCK, KPUTUICCKUN
aHaJIN3 ¥ CUHTE3
nHpOpMaIHH,
MPUMEHSTh CUCTEMHBIH
TTOJIXOJT JJTSI PEIICHUS
MTOCTABIICHHBIX 337124

Koa u HauMeHoOBaHHE Pe3y.m,TaT1>1 Oﬁy‘leﬂl/lﬂ
HHIAXKATOPpAa KOMIIETCHIIUH o AMCHMIIJIMHE
YK-2.1

Pa3zpabarbiBaeT KOHIIETIIIMIO
MIPOEKTa B paMKax
0003HaYEeHHOM NPOOIEMBI:
dhopmynupyeT 1enb, 3a1a4H,
0G0CHOBBIBAET AKTYaNbHOCTD, | Y METh!

3HaTh:
- TEOPETHYECKHE OCHOBBI U 3aKOHOMEPHOCTH YIIpaBICHUS
MIPOEKTaMU

3HAYUMOCTb, OKUJIaEMbIE - BBINOJIHATH TEXHUKO-IKOHOMHUYECKOE 000CHOBAHNWE
PE3yAbTaThl U BO3MOXXHBIC TIIPOEKTOB
chepbl MX PUMEHEHHUS Brnaners:

- METOJOJIOTHEN YIPABJICHUS IPOEKTAMHU Ha YPOBHE,
HE00XO0IUMOM JIJIsl OCO3HAHHOT'O €€ MPUMEHEHHS B
MIPOEKTHOM J1eATeIbHOCTH QYyHKIIMOHUPYIOIIEH
OpraHu3alyu

YK-2.2

Pa3zpabarbiBaeT KOHIIETIIIHIO
MPOEKTa B paMKax
0003HaYeHHOM MPOOIEMBI:
dhopmynupyeT 1enb, 3a1a4H,




00OCHOBBIBACT aKTyaJIbHOCTD,
3HAYUMOCTb, OXKHJACMBbIC
pe3yJbTaThl U BO3MOYKHBIC
cdepbl UX TPUMECHECHHUS

YK-2.3

[Tnaaupyer He0OX0IUMBIE
pecypchl, B TOM YHUCIIE, C
y4eTOM X 3aMEHSEMOCTH

YK-2.4

Pa3pabartpiBaeT miian
peanu3anum NpoeKTa ¢
HCIIO0JIb30BaHUEM
HHCTPYMCHTOB IIJIAHUPOBAHUA

YK-2.5

Ocy1ecTBiissieT MOHUTOPUHT
XO7Ia peajn3aiy IPOeKTa,
KOPPEKTHPYET OTKIOHEHHUS,
BHOCHT JIOTIOJTHUTEIJIbHBIC
M3MEHEHHS B TUIAH pealln3aliiuu
MPOEKTA, YTOYHSET 30HBI
OTBETCTBEHHOCTH YYaCTHUKOB
MPOEKTAOICHHBACT
JOCTOWHCTBA U HEIOCTATKU
(TeopeTnyeckue 3a1aun),
MIPEUMYIIECTBA U PUCKU
(mpakTHYECKHUE 3a7a4u).

3. MecTto nucuumJInHbI B cTpykType OITOII.
VYuebnas mucnuiuimHa «Ympasienue mnpoekrami» (b1.B.02), Bxoaut B biok (JuCUMIUIAHBI 110
BbIOOPY) M oTHocuTcs K BapuaTuBHOM yactu OIIOII mo nampasnenuto noxaroroBku 04.04.01 —
«Heoprannueckas xumus». Jucuuminna usyyaercs Ha | kypce.

4. Copep:kaHue TUCHMIIMHBI (MOAYJisl), CTPYKTYPHPOBAHHOE MO TeMaM (pa3iejam) ¢
yKa3aHHeM OTBeeHHOI'0 Ha HUX KOJHMYeCTBA AKAa/leMU4eCKUX MU ACTPOHOMHMYECKHX YaCOB 1
BH/JI0B Y4eOHBIX 3aHATHH.

4.1 CTpyKTypa AUCHMILIUHBI
O61mas TpyA0€MKOCTh AUCHHUILINHBI IO JaHHOU hopMe 00yUeHUs COCTABISET 2 3a4eTHbIE
eanHUIIBI (72 akaJeMUYecKIX Jaca)

TpynoeMKOCTbh, 4aCOB
dopma paboTsl 00yyaromuxcst/Buabl yueOHbIX 3aHATHIA Cewmectp Beero
1 2
32 32
KoHTakTHas ayiuTopHas pabora o0yyaroumxcs ¢ IpernoaaBareiem:
Jlexumnm (JI) 16 16
[TpakTuueckue 3ansaTus (I113) 16 16
JlaGopartopubie paboTsl (JIP)




CamoctositenpHas pabora ( CPC) 40 40
Kypcosoii mpoekT (KII), kypcoBas pabota (KP)
Jlokman ()

Dcer (D)

Pedepar (P)

CaMOCTOsITEIbHOC H3YUYCHHE Pa3JICIOB 40 40

By uTOroBOro KOHTpOJsl — 3a4eT
3a4eT 1 3a4eT C OLIEHKOH 10 OYHOI M 0YHO-3a09HOM popmMaM 00yUeHHs IPOBOANUTCS B paMKax 3aHATHI CEMUHAPCKOTO
THIIA, B y‘-Ie6HOM I1IJIAaHC YaChbl HC BBIZACJICHBI. I{acm, BBIJCJICHHBIC HA TPOMEKYTOUHYIO aTTCCTAllUIO B rpa(be «KOHTPOJIb»
y4eOHOro IUIaHa, BKJIIOYAIOT B Ce0s: KOHTAaKTHYIO ayJUTOpHYIO pabory (e€ o0beM ycraHaBiamBaeTcsi mpukazom «O
HOpMaTHBaXx pacyera o0beMa rofioBOi Harpy3KH MpogeccopcKo-TpernoaBaTebCcKoro cocraBa o nporpamma BO») u
CaMOCTOSITENTFHYIO PadoTy.

4.2 ConepxxaHue pa3iesioB JUCHUNTIHHBI

®opma
Coneprxkanue pasjena TEKYIIETro
KOHTPOJIS

No Haumenosanue

pasaciia paznena

OCHOBHBIE TTOHSTHS B O0JIACTH yIPABICHUS
[POEKTAMM. Ompenenenue MIOHATHS
OOBEKTHI yIIpaBjiIeHHs B [«IPOEKT». OCHOBHBIE  XapaKTEPUCTHKHU
1 [MPOEKTHOM npoekta. ba3oBeie smeMeHTsl ynpasineHus YO, PK
MEHEKMEHTE mpoektoM.  Kmaccudukanuss — mpoOeKToB.
Matpuna ueneit u meronos. OnpeneneHue
MOHSITUN «TIOPT(HENTB» U «IIPOrpamMman.
PKuzHeHHbI Uk npoekrta. OmnpeaeseHue
MOHSATUSA «OKpYXalolas cpefa MpPOeKTay.
@DakTopsl  BHEIIHEW cpedpl  IMPOEKTa.
DakTOpel BHYTPEHHEW Cpenbl IPOEKTA.
OCHOBHBIE YYAaCTHUKHM TPOEKTa U HX
BIMSHHE HA  pealil3aluio  IMPOEKTa.
OrnpeenieHne NOHATUS «KU3HEHHBIM IUKII
MIPOCKTa. JByxdaznas CTpyKTYpa [, PK
PKU3HEHHOTO LMKJIa MIPOEKTA.
UetsipexdaszHas CTpyKTypa KHU3HEHHOTO
nukina mnpoekta. llatudasnas cTpykrypa
PKU3HEHHOTO ITuKJIa nmpoekTa. [lecsatudaznas
CTPYKTypa JKU3HEHHOTO IIHMKJa MPOEKTa.
O0beMHEHHAs! CXeMa Pa3InYHbIX B3TJISAI0B
Ha KU3HEHHBINA LUKII IPOEKTA.

CTpykTypHu3anus
[IPOEKTa

OcHOBHbIE TIOHSATHUS B obnacTtu
MPOLIECCHOTO MOJXO0Ja K  YIPaBJICHUIO
[IPOCKTaMU. Omnpenenenne TIOHSATHUSA
CIIPOLIECC. Tuner IIPOLIECCOB,
KroueBbie DiIeMEeHThI BBITIOJITHACMBIC KOMaHHOﬁ IIpOCKTA.
MIPOEKTA CpaBHMTENBHBIN aHAIW3 TPYHI MPOLECCOB
yIpaBJIEHUS IPOEKTOM M (a3 KU3HEHHOTO
nukna npoekra. OmnpenesieHHe OCHOBHBIX
AT  TPYII  IPOLIECCOB  YIPaBICHUSA
[IPOEKTOM.

PK, 11




DTanbl IPOEKTa

OmnpeneneHue  TOHATUS — «UHHUIIHAILUSL
npoekTa».  OCHOBHBIE  COCTaBIISIOIINE
rpyHmbl poueccoB MHUIMALKUUA. CrocoOsl
OIMCaHUs MPOAYKTa npoekTa. CocTaBieHne
CTPaTETUIECKOro IIaHa MIPOEKTA.
Pa3paboTka KpUTEpHEB BBIOOpa MPOEKTA.
OcHOBHBIE METOJIBI BbIOOpa  TPOEKTA.
CriocoObl cbopa HCTOPHYECKOM
uH(pOpMaIU 0 IIPOEKTE. Bunel
(GopManbHBIX ~ pe3yJabTaTOB  Mpolecca
VHULMALT IIPOEKTA. Onpenenenue
MOHSTHS «IOITYICHUE) W BUBI JOMYIICHUH
B  1mpoekre. OmnpeneneHne  NOHATHSA
(OTPaHUYCHHE» W BUABI OTPAaHUYEHHUH B
MPOEKTE.

YO, PK

IloaroroBka
000CHOBaHUS MTPOEKTA

['pymnma IPOLIECCOB IUTAHUPOBAHHUS.
OmnpeneneHne MOHATHH «IJITAHUPOBAHUEY U
«IJJaH ~ 1poekTa». OCHOBHBIE  YPOBHHU
IJIaHUPOBAHUS. Hpoueccm IJIaHUPOBAHUA.
[lnanupoBanue 1esnedl U colepkKaHUA
npoekra. Omnpenenenue padOT IMPOEKTa.
Kanennapuoe IUTAaHUPOBaHHUE.
[ ltanupoBaHue pecypcoB.

[TnanupoBaHue 3aTpaT 1 GUHAHCUPOBAHMS
npoekra. Co3aHue miaHa mpoeKTa.

YO, PK

'YIpaBiieHnE PUCKAMHU

['pynna MPOLIECCOB. Hcnonnenus.
OnpeneneHue  NOHATHA — «OPTraHU3ALUA
VICIIOJTHEHUS IIPOEKTa. IIpouenypsl
OpraHMU3alK UCIIOJIHEHUS IPOEKTA.

1, YO, PK

3aBeplIeHHe TPOEKTa

[pynma  mOpoIeccoB  MOHUTOPUHTA |
KOHTPOJISI. Ompenenenue MTOHSATHUSA
«(KOHTPOITh WCTIOJTHEHHU S MIPOEKTay.
[Ipouenypsl KOHTPOJISI peanuzanuu
mpoekTa. TpeGoBaHMsI K CUCTEME KOHTPOJIS.
[lpuHuMnel  nocTpoeHus  3PPeKTUBHOM
CUCTeMBbl KOHTpOINA. Buasl mporecco
KOHTpOJIs TpoekTa. OnpeesneHne MmoHsATHs
«MOHUTOPUHT». OmnpeneneHue MOHATHHA
(KOPPEKTUPYIOIINE JEUCTBUS 31
«yTIpaBIIEHUE U3MEHEHUSMU TIPOEKTa.
MeToa OCBOEHHOTO 00bEMA.

YO, PK




4.3 Paznennl AUCHUIIJIUHBI, U3yYa€MbI€ BO 1 ceMecTpe

OYHAS ®OPMA OBYYEHMUAA

KonnuectBo yacos
No KonTakTHas padora odyuyarommxcs
pas- HaumenoBanue pa3aenon AyznuTopHas
Acia Bcero abora CP
JI 113 JIP
1 | OGbekTHI yrpaBieHus B IPOCKTHOM 8 5 5 4
MEHEKMEHTE
2 | Crpykrypu3zanus npoekra 10 2 2 6
10
3 | KiroueBble 3J1eMEHTBI TPOEKTa 2 2 6
10
4 | Drambl mpoekTa 2 2 6
5 | IloaroroBka 000CHOBaHUS MPOEKTA 10 2 2 6
10
6 | YnpaBieHue puckamu 2 2 6
14
7 3aBeplleHHE MPOEKTa 4 4 6
Hroro: 72 16 16 40
4.4 CamocTosiTeJibHasi padoTa CTY/IeHTOB
Bun camocrositenbHOM
o O11eHOYHO Kon
HaumeHnoBanue TeMbl BHEayIUTOPHOMN . Kon-Bo COMIIETEH-
JTUCIUTITUHBI WK pa3jiena paboThI O0YYAIOIIINXCS, CDEICTEO 4acoB .
B T. 4. KCP pedl B
OOBEKTHI yIpaBlIeHUs B [TpopaboTka yueOHOM vO.PK 6 VK-21-25
MIPOEKTHOM MEHEJDKMEHTE JTUTEPATYPHI, JTEKIUI ’ T
CrpyKTypu3aius npoeKTa [TpopaboTka yueOHOM
JIUTEPATYPBI, TEKIUI. 1, PK 6 YK-2.1-2.5
IToaroroBka nokiana.
KiroueBbie 371€MEHTBI MPOEKTa [ToaroroBka okJaaa. PK, 1 6 YK-2.1-2.5
DTanbl IpoeKTa [IpopaboTka yuebHOMI VO.PK 6 VK-21-2.5
JIUTEPaTyphl, JEKIHUIl. ’ T
[ToaroroBka obocHoBanus | [IpopaboTka yuebHOM VO.PK 6 VK-21-2.5
IIPOEKTA JIUTEPaTyphl, JEKIHHA ’ T
VYnpasneHue puckaMu [IpopaboTka yuebHOMH
JUTEPATYyphl, TEKIUI. I, YO, PK 6 YK-2.1-2.5
[ToaroToBka qoKmaja.
3aBepIieHne MpoeKTa [TpopaboTka yqe6Hovn VO, PK 4 VK-21-25
JTUTEPATYPHI, TCKIUI.
Bcero: 40

4.5 JlaGopaTtopHble padoThl — HE IIPETYCMOTPEHBI YUEOHBIM TJIAHOM




4.6 IlpakTHYecKHe 3aHATHS

/o

No
paszznena

HaumeHnoBanue IMPAKTUYCCKOI'O 3aHATHA

KonnuectBo
4acoB

OO1uee onpeneneHue MNpoeKTa; MpU3Haku npoekra. [Ipoexkr
U KoMmmanus. Peryarm  ynpasnenus.  J[Ba  acnekrta
YIPAaBIEHUS: KTEXHUKA» U «UCKYcCTBO». CBsI3b yIIpaBICHHUS
[IPOEKTaMU C JPYTMMH YNPABICHUECKUMU AUCLUIIIMHAMM.
3aKOHBI B YIIPaBJIEHUH ITPOEKTAMHU.

DyHKINU yIIpaBICHHUS. IToncucremsl yIIpaBJICHUSA
IpOEKTaMU. YTIpaBlIeHHE IPEAMETHOM 00J1aCcThI0, KAUECTBOM,
BPEMEHEM, CTOUMOCTBIO, pHUcKamy, IIEPCOHAJIOM,
B3aMMOJCHCTBUEM C MOAPSAAYUKAMHM, KOMMYHUKALUSIMHU.
WuTerpanys npoekxTa.

KiroueBble MOHATHUS IIPOCKTA. I_[eJ'II/I IIPpOCKTa, NPOAYKT U
pe3yjibTaT MPOCKTA, TI'PaHUIBI IIPOCKTA, CTpaTCFI/I‘leCKHﬁ
mnad. I1nan mo Bexam.

KvizHeHHbI UK U (a3bl yIpaBieHUS MPOEKTOM. DTarlbl
npoekTa  pa3paboTku HOBOTO U3JICIHS. Oransl
WHBECTUIIMOHHOTO MPOCKTA.

Nuannmanus npoekra u stana. [lacmopt mpoekra. busnec-
npoIecc IMOATOTOBKM OOOCHOBaHMs TpoekTa. [loaroroBka
OTIHCAHMSI TPOAYKTA, 0OOCHOBAHMS IIPOEKTA.

Pa3paborka mana npoekra. CTpykTypa IjlaHa IPOEKTA.
[Tporecce! TuTaHUPOBAHMS: OTPEACTICHUE TIEPEYHs OTIePaLnii;
OILIEHKA JUINTEIEHOCTH, PECYpPCOB, CTOMMOCTH, IEpCOHAIa,
IJIAaHUPOBAHUEC BSaHMOHCﬁCTBHﬂ, I/IIIGHTI/I(i)I/IKaIII/II/I PUCKOB U
pa3paboTKa pearupoBaHUs.

WnenTndukanyss U OLIEHKAa PHUCKOB MpPOEKTa, pa3paboTka
pearupoBaHusa.  CrnocoObl  NMPOTUBOJCHCTBHUA  pPHUCKaM.
YnpaBiieHnE N3MEHEHUSIMHU.

3aBepiieHue MPOEKTA: 3aKpBITHE KOHTPAKTOB,
aJMUHHCTpaTHBHOE 3aBepuieHue. [loaBeneHHe HWTOTOB
npoekTta. Onpenenenue 3PppekTUBHOCTH MpoekTa. KapTrouka
aJIMUHHUCTPATHUBHOTO 3aBEPIICHHUS.

MoTtuBanusi ¥  CTUMYJIHpPOBaHHE KOMaHIbl MPOEKTA.
[TpuntMnIE TpemMupoBanus. Turel onieHoK. Kputepuu orieHKu
paboTtsl. KimoueBsie mokazatenu 3¢ (HEeKTUBHOCTH.

Bcero:

16

4.7 KypcoBasi pa6oTa — HEe MpeycMOTpeHa yUeOHbIM TUTAaHOM




OYHO-3AOYHASA ®OPMA OBYYEHUA

OO61mas Tpy40eMKOCTh AUCHHUILIMHBI IO JaHHOU opMe 00yUeHUs COCTABISET 2 3a4eTHbBIE

eauHuIbl (72 akaeMUYEeCKUX Jaca)

TpynoeMKOCTb, 4aCOB
dopma paboTsl 00ydaromuxcs/Buibl yueOHbIX 3aHATUI Cemectp Beero
1 2
34 34
KonTakTHas ayauTopHasi paboTa 00ydJaromMXcsi ¢ IPenoiaBaTeieM:
Jlexuuu (JI) 17 17
[Tpaktrueckue 3ausatus (113) 17 17
JlaboparopHbie paboTsl (JIP)
CamocrositensHast pabota ( CPC) 38 38
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (/)
Dcer (D)
Pedepar (P)
CaMoCTOsITEIbHOC H3YUYCHHE Pa3ICIIOB 38 38
By uTOroBoro KOHTpOJsl — 3a4€T

4.3 Pa3aesibl JUCHUIJIMHBI, H3y4aeMble BO 1 cemecTpe

KonmnuectBo yacos
Ne KonrakTHast paboTa 00y4arommxcs
pas- HanmenoBanue pasnenoB AynuTtopHast
Acia Bcero abora CP
J | 113 JIP
1 | O6bekThI yrpaBneHus B IPOSKTHOM 8 5 5 4
MEHEKMEHTE
2 | CTpykTypu3anus NpoeKTa 10 2 2 6
10
3 | KiroueBble 351eMEHTBI TPOSKTa 2 2 6
4 | Drambl IpoeKTa 10 2 2 6
5 | IloaroroBka 000CHOBaHUS MPOEKTA 10 2 2 6
10
6 | YnpaBieHue puckamu 2 2 6
14
7 | 3aBepiueHue NpoeKTa 4 4 6
Hroro: 72 16 16 40
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4.4 CamocrosiTeqibHasi padoTa CTYACHTOB

Bun camocrosTeabHOM
HaumenoBanue Tembl BHEAYyAUTOPHOU Onerouro Koi-Bo Koz
JTUCHUTITUHBI UK pa3jiena paboThI 0OyHJaroLIIXCH, cpeﬂeCTBO 4acoB KOM;I;IZGH-
B T. 4. KCP
OOBEKTHI yIpaBlIeHH B [IpopaboTka yueOHO
MIPOEKTHOM MEHEJKMEHTE JIUTEPATYyphl, TCKIUN YO, PK 6 VK-2.1-2.5
CrpykTypu3anus npoeKTa [TpopaboTka yueOHOMI
JUTEPaTypPhl, JTECKITHM. I, PK 6 YK-2.1-2.5
[ToaroroBka 1OKJIaaa.
Kitoueble aneMenTsl poekta | IloaroroBka gokiana. PK, [ 6 YK-2.1-2.5
DTtarmnsl MpoeKTa [IpopaboTka yueOHO
p » IfT el; aTypH’{IeKHHﬁ_ VO, PK 6 VK-2.1-2.5
[ToaroroBka obocnoBanus | [Ipopabotka yueOHOI
MPOEKTA J'II/II)TGI;)aTprI,}JIIeKLU/Iﬁ YO, PK 6 VK-2.1-2.5
YpasieHue puckaMu [IpopaboTka yuebHOMI
JUTEPaATYphl, TEKIHUI. 1, YO, PK 6 YK-2.1-2.5
[ToaroroBka 1oKJIaaa.
3aBeplIeHHEe IPOEKTa [IpopaboTka yuebHoI
P p JII/E)T;;)aTprI,}JIIeKuHI‘?I. VO, PK 4 VK-2.1-2.5
Bcero: 40
4.5 JlaGopaTtopHble padoThI — HE IPETYCMOTPEHBI YUEOHBIM IJIAHOM
4.6 IlpakTHYeCKUE 3aHATHUSI
Ne Ne KomngectBo
Wi | pasiena HanmMeHnoBaHue mpakTUYECKOTO 3aHATHS 4ACOB
OO6mee omnpeneneHue MNpoeKTa; MpU3HaKu Mpoekta. [IpoekT
u KommaHus. Peluarm  ynpasnenus. J[Ba  acmekrta
L 1 YIPaBJICHUS: KTEXHUKA» U «UCKYCCTBO». CBA3b yNpaBICHUS 7
MPOEKTaMU C JIPYTUMH YHPABICHUYECKUMH JTUCHUILIMHAMH.
3aKOHBI B YIIPABIECHUU MTPOCKTAMHU.
OyHKIUM ~ yIpaBJICHUS. [Togcucremsr  yrmpaBieHUs
IpOeKTaMu. Y IpaBJIeHUE ITPEIMETHOM 00/1aCThI0, KAYUECTBOM,
2. 2 BpEMEHEM, CTOMMOCTBIO, pHUCKamu, MIEPCOHAIIOM, 2
B3aUMOJICICTBHEM C TMOJPSAYUKAMHU, KOMMYHUKAIUSIMU.
WMHTerpanus npoekra.
KiroueBsle monsTHs mnpoekra. Llenmm mpoekra, mpoaykT u
3. 3 pe3yibTaT TPOEKTa, TPAHMIBI TPOEKTA, CTPATETHYCCKUN 2
riaH. [lnan no Bexam.
KvizHeHHbI UK U (as3bl YIpaBIeHUsS MPOEKTOM. DTarlbl
4. 4 npoekTa  pa3paboTku HOBOT'O U3/, Oransl 2
WHBECTUIIMOHHOTO MPOEKTA.
Nuaunmanus npoekra u 3rana. [lacmopt mpoekra. busHec-
5. 5 MpOIEeCC TMOATOTOBKM 00OCHOBaHMs TpoekTa. [loaroroBka 9
OTHMCaHUS MPOIYKTa, 0OOCHOBAHUSI MPOCKTA.
Pa3paborka mmana mpoekta. CTpyKTypa IjlaHa MPOEKTA.
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[Ipouecchl MIaHUPOBAHUS: ONIPEICTICHUE MIEPEUHS OTIEpalnii;
OILICHKa JUIUTEIbHOCTH, PECYypCOB, CTOMMOCTH, IEpCOHala,
IUTAHUPOBAHKUE B3aUMOJICHCTBUS, UACHTU(UKAIIUA PUCKOB U
pa3palboTKa pearpoBaHUsl.

Unentudukanuss M OLIEHKa PUCKOB IMPOEKTa, pa3paboTka
6. 6 pearupoBanus. CrocoObl  TPOTUBOACUCTBUS  PUCKAM. 2
YnpapieHue N3MEHEHUSIMHU.

3aBeplleHue MIPOCKTa: 3aKpBITHE KOHTPaKTOB,
aJIMUHUCTpaTHBHOE 3aBepiieHue. [lonBergeHune HMTOTOB
npoekTa. Onpenenenue 3¢gpdexruBHOCTH TpoekTa. Kaprouka
7. 7 a/IMAHUCTPATHBHOTO 3aBEPIICHUSI. 4
MotuBaiisi ¥ CTUMYJIHMpPOBAaHHE KOMAaHABI  IPOEKTA.
ITpunuune! npemupoBanus. Tunel oneHok. Kpurepuu oneHku
pabotsl. KimroueBslie nokazatenu 3¢ dexruBHOCTH.

Bcero: 16

4.7 KypcoBas pabdoTa — He IpelyCMOTPEHa y4eOHBIM MIJIaHOM

5. IlepedyeHb y4eOHO-METOAMYECKOTr0 OOecHmeYeHUSl I CAMOCTOSATEJNbHOH PadoThI
00y4YaKIIUXCS M0 TUCHUILINHE (MOIYJIIO).

1. CamocrostensHas pabota cTy1eHTOB. Bunbl, popmbl, KpUTEpUH OLEHKU [ DNEKTPOHHBIN
pecypc]: yuedHo-MeToauueckoe mocooue/ A.B. MepeHkoB [u ap.].— DIeKTpoH.
TEKCTOBbIE JaHHbIe.— ExaTepunOypr: Ypanbckuil penepanbubiii yausepcureT, IbC
ACB, 2016.— 80 c.— Pexwum nmocryna: http://www.iprbookshop.ru/66592.html.— 3B5C
«IPRbooks»

2. Meroanueckre peKOMEHIAINH 110 OPTaHU3AINHA CAMOCTOSTEIIEHON paOOTHI CTYJCHTOB
[DNeKTpOHHBIN pecypc|: s CTyI€HTOB UHCTUTYTa AUCTAHIIMOHHOTO U 3a0YHOTO
o0yudeHust/ — DIEKTPOH. TEKCTOBbIE TaHHble.— M.: Poccuiickuii HOBBIM YHUBEPCUTET,
2008.— 88 c.— Pexxum nocrymna: http://www.iprbookshop.ru/21291.html.— 9bC
«IPRbooks»

6.MoH/I OLEHOYHBIX CPEeICTB /IS MPOBeIEHUs] ATTECTAIUM O0YYAKOIIHUXCH MO JAUCUHUILIMHE
(Mony.110)

IIpenycMOTpeEHBI ClieayroIuMe BUAbl KOHTPOJIS KAYECTBA OCBOCHUSI KOHKPETHOW TUCIUIIIIMHBIL:

- TEKyIIUA KOHTPOJIb YCIIEBAEMOCTH

- IPOMEXYTOYHAS aTTECTAIMSI 00YYAIOIIMXCS IO JUCIUILTUHE

®DoH/T OTICHOYHBIX CPEJICTB VISl IPOBEICHUS TPOMEKYTOUHON aTTECTAI[MN 00YUYaOIIUXCS 10
TUCITUILINHE 0hOpMIIEH B IPUIIOKEHUH K paboueil mporpaMme TUCIUTITHHEIL.

TumnoBele KOHTPOJBbHBIE 3aJlaHUsI UM HWHBIE MaTepHajbl, HEOOXOJUMbIE JUISl OLIEHKH 3HaHUi,
YMEHH, HaBBIKOB U (WJIM) OTIbITA JIEATEIBHOCTH B MPOIIECCE TEKYIIEr0 KOHTPOISA

TecToBbIE 3aJaHUS

1. JleHeXHBIC CPEJICTBA, IICHHBIC OYMar, NHOS HMYIIIECTBO B TOM YHCJIE HMYIIICCTBCHHBIE
MpaBa, UMEIOIIUE IEHEKHYIO OIIEHKY BKJIa/IbIBAEMbIE B OOBEKTHI MPEANPUHIMATETHCKOM
JIESITSIILHOCTH B MEJISX MOJTy9ICHUS TPUOBLTH
a) o0uranuu
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0) cyocuanu

B) aKIUU

I') HHBECTHIIMH
1) TpaHC(hEpPTHI

2.  YIoIHOMOYCHHBIC HHBECTOPAMH JIUIIA, OCYIISCTBIISIONINE PEeaTH3aIUI0 HHBECTHIIMOHHBIX
MPOCKTOB
a) 3aKa34YuKH
0) MOaPSTYNKHI
B) CyONOJIpSITYUKH
') pa3pabOTUYUKH
1) TIOJIH30BATEIIN OOHEKTOB

3. Broxenue IeHEKHBIX CPEJICTB HA MPUOOPETEHNE UMYIIIECTBEHHBIX ITPaB
a) MaTepUalibHbIe HHBECTUIINH

0) TpsIMbIe MHBECTUITUH

B) peajibHble MHBECTULIH

) He MaTepUaJIbHbIe HHBECTHIIMH

1) KOCBEHHbIE HHBECTULIUU

MeTtoauyeckue MaTepuabl, oNpeaessiioulie npoueIypbl OeHNBAHUS 3HAHUI, yMeHHIi,
HABBIKOB M (WJIH) ONBITA 1eATEIbHOCTH

YcTHBIH 0TBET

Onenka 3HaHU npeanonaraer AuddepeHInpoBaHHbIN 0IX0A K 00yYaroIeMycs, y4eT ero
MHAMBUAYAJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOEHMSI U CHUCTEMAaTH3alMd OCHOBHBIX MOHSATUH U
KaTeropui no aucuuiuivae. Kpome Toro, olieHuBaeTcsi He TOJIBKO ITyOMHA 3HAaHUI MOCTAaBICHHbBIX
BOIIPOCOB, HO U YMEHHE HCIOJIb30BaTh B OTBETE MpaKTUUeCKUil MaTepuai. OrieHuBaeTcs KyJbTypa
peun, BiIaJleHuEe HaBbIKaMH OPaTOPCKOrO HCKYCCTBA.

Kpumepuu oyenusanus: nocinenoBaTeabHOCTb, MOJIHOTA, JJOTUYHOCTb W3JIOKEHHS, aHAIU3
pasIMYHBIX TOYEK 3peHHs,, CaMOCTOATeNbHOEe 0000lIeHne Marepuana, HCIOJIb30BaHUE
po(hecCHOHANBHBIX TEPMUHOB, KYJIbTypa peud, HaBBIKM OpATOPCKOTO HMCKyccTBa. W3nokeHue
MmarepHaina 0e3 paKTHUECKUX OIUOOK.

OneHka «omauynO» CTaBUTCSA B Cllydae, KOIJAa MaTepuall M3JIaraeTcs HMCYEpIbIBAIOLIE,
MIOCJIEA0BATENBHO, TPAMOTHO U JIOTHYECKU CTPOMHO, IIPH 3TOM PACKPBIBAIOTCSI HE TOJIBKO OCHOBHBIE
MOHATUSA, HO W AHAJIU3HPYIOTCA TOYKHM 3pEHHUs pa3InyHbIX aBTOpoB. OOyuarouiuiics He
3aTPyAHSIETCS C OTBETOM, COOJIIOJIAaeT KYJIbTYpy PEeUH.

OmneHka «xopouto» CTaBUTCS, €CIIU O0yUarOIIMNACSA TBEPAO 3HAET MAaTepUai, FPaMOTHO U IO
CYLIECTBY H3JlaraeT €ro, 3HaeT NpPaKTU4ecKyr 0a3zy, HO MpHU OTBETE Ha BOIPOC JIOMYCKaeT
HECYIIIECTBEHHbIE TOIPELTHOCTH.

OneHka «y0osnemseopumenbHoy CTaBUTCS, €CIM 00YYarOIUICsl OCBOMII TOJIBKO OCHOBHOM
MaTepuai, HO HE 3HAaeT OTJENbHBIX JeTallel, JOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO IPABUIIbHbIE
(GOopMyIMpPOBKH, HapylIaeT MOCIeI0BATEeNbHOCTh B H3JIO0KEHWU Marepuana, 3aTpyIHseTcs ¢
OTBETAaMH, TI0Ka3bIBAET OTCYTCTBUE JOJHKHOMN CBSI3U MEXK/1y aHAIM30M, apryMEeHTAaIlel U BHIBOJIaMHU.

OneHka «HeyooeiemeopumenvHoy CTaBUTCS, €clU OOydarolMHCs HE OTBEeYaeT Ha
MOCTaBJIEHHBIE BOIPOCHI.

TecrupoBanue

SIBrisieTCsl OTHUM M3 CPEJICTB KOHTPOJISL 3HAHUI 00y4YaroIMXCs 110 TUCIHUITIIMHE.
Kpumepuu oyenusanus — npaBuiIbHBINA OTBET Ha BOIIPOC

Onenka «omauyH0» CTaBUTCS B Cllydae, €CJIM NPAaBUIBHO BbIoHEHO 90-100% 3ananuit
OreHKa «xopouio» CTAaBUTCS, €CITU IPABUIIHHO BBITOTHEHO 70-89% 3amanuii
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OrneHKa «y0osiemeopumenbHoy CTaBUTCS B Cydae, €CIM NMPaBUWIHHO BBIMOIHEHO 50-69%
3aJJaHuU

OueHka «HeyOooeremseopumenvbHo» CTaBUTCS, €CIU MPAaBWIBHO BBINMOJIHEHO MeHee 50%
3a1aHU I

Tanbl (l)OpMI/IPOBaHI/IH M OlICHMBAHUA KOMIIeTeHIIMii

HaumenoBanue
Ne | KoHTtposmpyembie pa3eiibl (TeMbI) Koa komMnereHuun
OIIEHOYHOT0
n/n JUCHMILINHbI (111 ee 4YacTH)
cpeicTBa
1 OOBEKTHI yIIPaBJICHHS B IPOCKTHOM VK2 VO, PK
MEHEKMEHTE

2 | CtpyKTypu3amus npoeKra YK-2 I, PK

3 | KirroueBbie 271€MEHTHI MPOEKTa YK-2 PK, ]|

4 | Dranbl poekTa YK-2 YO, PK

5 | [logroroBka 000CHOBAHMS MPOEKTA VK-2 VO, PK

6 | YopaBieHue puckaMu YK-2 [, YO, PK

7 | 3aBepiieHHEe MPOEKTA YK-2 YO, PK

7. IlepevyeHb OCHOBHOM M IOMOJTHUTEJIbHOW YUeOHOM JTUTEPATYPbl, HEOOXOAUMOM 1151
OCBOCHHUS IMCUMILUINHBI (MOYJIs1)

7.1 OcHOBHas JuUTEpaTypa
1. Awnpmun, B.M. Ynpasnenue npoektamu: (GyHIaMEHTAIBHBINA Kypc : yueOHuk / B.M.
AnbiinH, A.B. Anemun, K.A. barpatuonu ; pea. B.M. Anubmiun, O.M. UnbpuHa. - MockBa:
Wsnarenbckuit oM Beicieit mkons skoHoMukH, 2013. - 624 c. - (YueObuuku Bricmei
kol SKoHOMHUKH). - ISBN 978-5-7598-0868-8 ; To ke [Dnekrponnslit pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=227270 (29.04.2019).
2. JleBymiknHa , C.B. OCHOBBI IPOEKTHOTO MEHEKMEHTA; [3JIEKTPOHHBIN peCypc]; pekuM
noctyma:https://biblioclub.ru/index.php?page=book view red&book 1d=484908
3. K066, b. Ynpasunsii cBoeit meutoii: Kak peanns3oBath 11000i 3aMbICel, IPOEKT, TIaH
[DnexTponnsiit pecypc] / bpumxkut Ko66. - [lep. ¢ anrn. - M.: Ansnuna [1a6 nmumep, 2015.
- 229 c. Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=521535
4. Turapenko, A. 1. Opranuueckasi Xumusi [ DIEKTPOHHBIN pecypc| : yuebHoe mocodue / A. U.
Turapenko. — DeKTpoH. TekcToBbIE AaHHble. — Capatos : Al [Iu Op Menua, 2010. —
131 ¢. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/731.html5.

7.2 lonoTHUTEIBHASI JIUTEPATYypa:

1) IlpakTHka ympaBieHHs HHHOBAIIMOHHBIM MTPOEKTOM: yued. mocodue/ B.A.IlepByiuunH. - M.:
NznarensctBo «leno» AHX, 2013. - 208 c. (Cep. «O0Opa3oBaTesibHble UHHOBALII ).

2) Henens naunmnaercs ¢ cy000Thl: Cka3ka i MEHEDKEPOB Mila Iiiero Bo3pacra / Biagumup
AmnaronseBnd [lepBymmH. - [0. M.] : U3natensckue pemenus, 2017. - 394 ¢. - ISBN 978-54485-
1105-9

3) Project Management Body of Knowledge, Project Management Institute, USA.

4) Penwun B.B., Enudepos B.I". [IporieccHslii moaxo/1 K yrpaBieHH0. MoearupoBaHue Ou3Hec-
nporeccoB. ManH, Banos u ®@epbep, 2013, 544 c.
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5) Hy6oBuk M.®., [TonkoBHukoB A. B. Ynpaenenue npoexramu. [lonueii kypc MBA. «3A0
«Omumn-busznaecy, 2015.

6) IIpocuuukuii A. Microsoft Project 2016. Meromonorust u npakruka., OUY IO YKI]
«ITpoextnas [IPAKTHUKA», 2016.

7) Makcun /1. Pa3paboTka u BHEJpEHHE CHCTEMbI YIPABICHUS MPOCKTHOM JEATEIbHOCTBIO B
opranmzarmu. «HIIK «Ilotok», 2015.

8) PucCK-MEHEI)KMEHT HWHBECTHIHOHHOTO MPOEKTa: YYeOHMK i1 CTYJAEHTOB BY30B,
00ydJaronuxcss Mo SKOHOMHUYECKHMM cCrenuanbHocTsIM/ moa pea. M.B. I'pauesoii, A.b.
Cexkepuna. - M.: KOHUTU-IIAHA, 2009 2009. - 544 c.

9) K. Xenmman. IlpodeccronansHoe ympapieHue mnpoekrom. Ilep. ¢ anrr - M. bunowm.
JlabGopartopust 3nanuid, 2016.

10) Apuubansa P. YrpasieHue BICOKOTEXHOJOTMYHBIMU TIPOrpaMMaMu 1 tipoektamu: Ilep. ¢
anri. - M.: JIMK Ilpecc, 2017. - 464 c.: .

8. IlepeyeHb pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKALIMOHHON ceTtn "HuHTepHer',
HEO0XO0AUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJIA)

1. ObC uznatenbcrBa «Jlanpy [yueOHble, HAYyUHbIE U3aHUS, IEPBOUCTOUHUKH,
XYJI0’KECTBEHHbIE IPOU3BEICHHS Pa3IMYHbIX U3aTeIbCTB; Ky pHaibl] : cailt. — URL:
http://e.lanbook.com.

2. HayuHnas snexTpoHHast 6ubnanoreka. Monorpaduu, u3nanisle B u3natensctse Poccuiickoit
Axkanemuu EctecTBO3HaHUS [IIOJHOTEKCTOBBIN pecypc cBoOoHOTO nocTyna] : caifT. — URL:
https://www.monographies.ru/.

3. HayuHas snekTpoHHas 6ubnuoreka crareit u myonukanuii «eLibrary.ru» : poccuiickuii
UH(POPMAIMOHHO-aHATUTHYECKUH TTOPTaN B 00IACTH HAYKH, TEXHOJIIOTUH, METUIIUHBI,
o0Opa3oBaHUs

[5600 sxypHaioB, B oTkpsiToM foctyre — 4800] : caiit. — URL: http://elibrary.ru.

4. KubepJleHnHka : Hay4Hasi 3J1€KTpOHHAs OMOIMOTEKa [HayuHbIe )KypHAJIbI B

MOJTHOTEKCTOBOM (popmaTe cBoOoaHOTO noctyma] : caitr. — URL: http://cyberleninka.ru.

5. EnuHoe oKHO JjocTyma K 00pa3oBaTelbHBIM pecypcaM : enepaiabHas HHPOpMalMOHHAs
CUCTEMa CBOOOJHOTO JOCTyNa K MHTETPAJIbHOMY KaTanory o0pa3oBaTellbHbIX HHTEPHET-PECYPCOB
U K JICKTPOHHOM OMOIMOTEeKe yueOHO-METOIMYECKUX MaTepUaoB JIsl BCEX YPOBHEH
0o0pa3zoBaHus:

JOIIKOJIbHOE, 00111ee, cpeHee npodeccuoHalbHOE, BBICIIEe, JOMOIHUTENbHOE : cailT. — URL:
http://window.edu.ru.

6. Web of Sciense (WoS, ISI) : MmexxayHapoaHas aHamuTHUYecKasi 0a3a JaHHBIX HAyYHOT'O
UTUPOBAHUS [)KypHaJIbHbIE CTATbU, MaTepuaibl KOHGEepeHIni | (MHTepdeiic — pyCCKOS3bIUHBIH,
nyOiuKanuy — Ha aHrd. s13.) : caiit. — URL: http://webofknowledge.com.

7. Becepoccuiickuii MHCTUTYT HAyYHOM M TeXHUYecKoi nHpopMmaruu Poccuiickoit akagemMun
Hayk (BUHUTU PAH). — URL: http://www.viniti.ru/

8. IHCTUTYT nepcreKTUBHBIX HAy4YHBIX HccaenoBanuil Poceuiickoii akagemun Hayk. — URL:
http://chernoi.ru/

8.1 CocTaB nporpaMMHOro odecrne4eHus

JIeKIIMOHHBIE 3aHATHUS MPOBOJAATCS C MCIOJIb30BAaHUEM MYJIbTUMEIUHHOIO 000py10BaHUS,
MO3BOJIAIONIETO JIEMOHCTPAIMIO CJIaiIoB U METOAMKH NMPUMEHEHHUS NMPOTrPaMMHOIO IMPOJIYKTa B
CTaTUCTUYECKUX UCCIIETOBAHUSAX.

15



Enunas snexTponHas obpaszoBareiabHas cucrema U-complex
AHTHUTIIArHAT

Oneparnonnas cucrema Windows

Kommrotepnas mporpamma Juis xumukoB AcidBasel ab
KomrmbroTepras mporpamma juist xumuko Chemlab

agrwpdE

9. MeToanyeckue yKka3aHus J1Jisi 00y4alOUIUXCsl 10 OCBOEHUIO TUCIUNIMHBI

Teopernueckue 3HaHM, TOJYyYEHHbIE U3 Kypca JIEKLUH, 3aKpeIUIIFOTCs Ha J1a00paTOPHbBIX
3aHATHAX. JIabopaTopHble 3aHATHSA NPOBOJATCS B CIELUAIBHO 0OOpPYHOBaHHBIX JIAOOPATOPUSIX
kapenpel xumun (2-16 «JlabGopatopusi ananuTHyeckoit xumum Nel», C TpUMEHEHHEM
HEOOXOUMBIX CpeACcTB 00yueHHs (J1abopaToOpHOro 00OpYZOBaHUS, 00Pa3OB, HOPMATHBHBIX H
TEXHUYECKHUX IOKYMEHTOB U T.I1.).

IIpu BbIMONHEHUHM J1AOOPATOPHBIX PabOT MPOBOAATCSA: HOArOTOBKA O0OpYIOBaHUSA U
npubopoB K paboTe, U3ydeHHE METOAMKH pabOThl, BOCIPOM3BEIACHHE H3y4aeMOIoO SIBJICHMS,
U3MEpEHUE BEIINYHH, ONPEe/IeJICHHE COOTBETCTBYIOIINX XapaKTEPUCTHK U TIOKa3areneil, o0padoTka
JTAHHBIX U UX aHanu3, 0000IeHne pe3yabTaToB. B X0/1e nmpoBeneHus padoT HCIONb3YIOTCS TIIaH
paboThl ¥ TabIMLIBI U1 3anucel HabmoaeHuil. [Ipu BeimoaHeHnu 1a00paTopHoil paboThl CTYAEHT
BeZIeT pabouue 3aMucu pe3yJIbTaToB U3MEpEHUH (UCTIbITaHui ), 0pOPMIISET pacyeThl, aHATIU3UPYET
[OJyYeHHbIE JAaHHbIE IIyTE€M YCTAHOBJIEHMS WX COOTBETCTBUS HOPMaM H/MJIM CPaBHEHUS C
U3BECTHBIMU B JIUTEpaType NaHHBIMM H/WIM JAaHHBIMU JIPYTHX CTyAeHTOB. OKOHYAaTelbHbIE
pe3ynpTaThl OQOpPMIISIOTCS B (GopMe 3akitoueHHus. B y4eOHO- METOIMYecKOM MOCOOHHU T10
1a00paTOPHOMY MPAKTUKYMY YKa3bIBa€TCSl MEpeUYeHb CPEACTB 00ydeHUs, PopMyInupyeTcs Heib
IPOBE/ICHUS U COJlepKaHue KakJoi JabopaTopHoil paboTsl. [1o pe3ynbraTaM, MoJy4eHHBIM IPU
BBINOJIHEHUH J1a0OPaTOPHBIX paboT, ohopMIISIIOT JabopaTOpHbIi oTueT. OTYET OLIEHUBAETCs O
COJIEPKAHUIO  TEOPETHUECKOM HWH(OpMalUM, TMPABWIHBHOCTH  OOpaOOTKH  TOJYyUYEHHBIX
AKCIIEPUMEHTAJIbHBIX IaHHBIX U BEPHOCTH WX UHTEPIPETAIIH.

MeTtoauueckue yka3aHus 1o opopMIIEHHUIO OTYETa 110 JIaOOpaTOPHBIM padoTaM.

OdopmiieHre oTyeTa BHIMOJIHAETCS B eyaTHOU ¢opme. B oTdyere 101KHBI OBITH
MPUBCACHLI: LICJ]Ib pa6OTBI; KpaTKO€ M3JI0KCHUEC TCOPETHUICCKUX OCHOB, MCTOAWKA ITPOBCACHUA
paboTel; 00paboTKa U 00CYKIEHHE MOIYYEHHBIX PE3YJIbTaTOB, BHIBOJIBI.

HaGop TekcTa nomkeH ObIThH ciefiaH B TEKCTOBOM peaakTope Microsoft Word st
Windows nto60ii Bepcuu.

ITpu HaOope TekcTa creayeT BbIEPKUBATh Ceyolue 00s3aTeabHble TPeOOBAHNU:

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

2. lpudt ocHoBHOTO TeKcTa - Times New Roman; pazmep 14 myHKTOB

(xermw), 1,5 uaTepnai.

3. AO3arHbIi OTCTYH paBeH 5 MeYaTHBIM 3HAKaM.

4. Hywmepauus cTpaHuIl — BHU3Y.

5. 3arosoBkH, MOJ3arojOBKH, PUCYHKH, TAOIUIBL, (POPMYIIBbI OTAEISIOTCS OT OCHOBHOTO TEKCTa
MEXXCTPOUYHBIM PACCTOSTHUEM.

10. Mepeyens HHGOPMAIIMOHHBIX TEXHOJIOTHA, HCMOJIb3yEeMBbIX NMPH OCYIIECTBIEHUU
00pa3oBaTeIbLHOIO NMpoIecca Mo JMCHHUILIMHE (MOY110), BK/IIOYasi lepeYeHb
MPOrpaMMHOI0 odecriedyeHUsi ¥ MHPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM (IPH
HEe00X0AUMOCTH)

1 CucreMHBIE IPOrpaMMHBIE CPEACTBA!
Microsoft Windows XP, Microsoft Vista.
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http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

[Mpuknaaubie mporpamMusie cpeactaa: Microsoft Office 2010 Pro, FireFox.
Crienuann3upoBaHHbIE XUMHUECKUE TPOrPaMMBbI U 1P

0) 6a3bl TaHHBIX, THPOPMALIMOHHO-CITPABOYHBIC U TIOUCKOBBIE CUCTEMBI: 00pa30BaTeIbHbIC
pecypcbl MaTepHETa — XUMUS, KaTaJlor 00pa3oBaTeIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/
XHUMHYECKUH KaTajloT: XUMHUYECKHe pecypchl Pynerta http://www.ximicat.com/

[TopTan ¢pyHaaMeHTaTILHOTO XUMUYECKOT0 obpa3oBanus Poccun http:// www.chemnet.ru XuMuK:
CalT 0 XUMHUH IS XUMHKOB http://www.xumuk.ru/

Xumugeckue cepsepsl http://www.Himhelp.ru, ChemWeb, Chem Express Online, Chem Net.com
www.urait.ru 3bC Opaiit: www.biblio-online.ru www.chem.msu.ru

11. MaTepuajJibHO-TEXHHUYECKas 0a3a, HEOOXOAMMAas JIJIAA OCYIEeCTBJIEHHUS
00pa30BaTeJILHOI0 NMPoLecca Mo AUCHUILIHHE (MOYJII0).
.HeKI_[I/IOHHBIe 3aHATHUA HpOBOI[HTCH C HUCIIOJIB30BAHUEM MYJIBTI/IMCI[I/II;'IHOI‘O o60py;1013aH1/1;1,
MO3BOJISIONIECTO JAEMOHCTPALUIO CIAHA0B M METOAUKH NPHUMEHEHHUS MPOTPAMMHOIO MPOIYKTa B
CTAaTUCTHUUYCCKHUX HUCCIICAOBAHUAX.

17



MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJJEPALTUN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICUIETO 00Pa30BaHUs
«YEYEHCKUU T'OCYJAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABIYJIXAMUJIOBUYA KAJIBIPOBA»

NCTOPUYECKUN ®AKYJIBTET
Kadenpa «My3eeBenenne u KyJabTypOIOTHSD)

PABOYAS ITPOI'PAMMA
YYEBHOU JUCHUIIJIMHBI

«KyabTypoJorus»

HanpasneHnue noiroroBKu

XUMHUS

Ko HanpaBiieHus1 TOATOTOBKH 04.04.01

[Ipodunp NoArOTOBKU

Heoprannueckas xumust

KBanuguxaryst BbITYCKHUKA Maructp

dopma o0yueHus

O‘lHafI, OYHO-3a04YHas1

Ko nucuuruiveel
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I'po3usrii, 2023 1.




ManaeB M.A. PaGouas nmporpamma ydebHOM nucturiuabl «Kynetyposnorusy / Cocr.
ManaeB M.A. — I'posnslii: PI'BOY BO «YeueHckuii rocy1apcTBEHHbIN YHUBEPCUTET UM. A.A.
KanpipoBay, 2023 .

Pabouas mporpamMma paccMoTpeHa U ogo0peHa Ha 3aceaHuu Kadeapbl My3eeBeIeHUs U
KyJIbTYPOJIOTHH, PEKOMEH/I0BaHa K UCIIOJIb30BAHUIO B yueOHOM mporecce (mporokos Ne 1 ot 01.
09. 2023r.), cocraBneHa B coorBercTBHH ¢ TpeboBanusimu PI'OC BO no HampaBieHuto
noarotoBku 04.04.01 — «Xumus» (ypoBE€Hb MAarucTpaTryphl), YTBEP)KIECHHOTO IIPHKA30M
MunucrepctBa odpazoBanus u Hayku Poccuiickoit @enepanuu ot 13 utons 2017 r. Ne 655, ¢
yueroM npoduiisa «Heopranuueckas XumMus», a Takke padouUM y4eOHBIM IJIAHOM I10 TaHHOMY
HaIpaBJICHUIO IOJTOTOBKH.

©Manae M.A., 2023 r.
©®I'BOY BO «YeueHnckuii rocyrapcTBeHHbIH yHBepcuTeT UM. A.A. KaasipoBay, 2023 r.
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10.

11.

Conep:xxanue

cTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHp mIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 6
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHHEM OTBEICHHOI'O HA HUX KOJIUYECTBA
aKaJeMHUYECKHUX YaCOB M BHJIOB YUCOHBIX 3aHITHIA 6
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 11
@DOHJ OLIEHOYHBIX CPEJCTB AJIsl IPOBEICHUS MPOMEKYTOYHON aTTecTalluu
00ydaromuxcs Mo JUCHUTUTHHE (MOJIYIIIO) 11
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 13
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOMN CeTH
"UntepHer", HEOOXOIUMBIX JIJII OCBOCHHS TUCIIUILUIMHBI (MOJTYJIST) 14
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI
(Mozyns) 14

[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIIOYAsl IEPEeYEHb MPOTrpaMMHOT0 obecriedeHust 1 HH(HOPMALIMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBJICHUSI 00pa30BaTEIILHOIO MPOIIECcCa MO JUCHUTITUHE (MOTYIIIO) 15



Llesin ocBOEHHS THCHMILINHBI:
- copMHpOBaTh HEOOXOAUMBIE 3HAHHS O KYJIBTYPOJIOTHH, IIPEIMETE, 3aa4ax 1 Mpodiiemax
9TOI HAayKH, €e TEOPETUIECKON M MPAaKTHUECKON 3HAYNMOCTH;
- BBISIBUTH OCHOBHBIE KOHIIENTYaJIbHBIE MOMEHTHI TEOPUH KYJBTYPBI, PACCMOTPETh Hanboee
BIIMSATEILHBIE COBPEMEHHBIE KYJIbTYPOJIOTHYECKHE KOHIICTIIIIH.

3agaum ocBOEHMS AUCHUIIUHBI:
- PacCMOTPETh 3aKOHOMEPHOCTH U OCOOCHHOCTH KYJIBTYPHOTO PAa3BUTHS B PA3IMYHBIC TIOXU
YeJI0BEYECKON MCTOPUH B PA3IMYHBIX PETHOHAX MHPA, BEIpaOOTaTh MOHUMAaHKUE CBOEOOpa3us
KyJIBTYp APYTHX HAPOJIOB;
- CIIOCOOCTBOBATH OPUEHTHPOBAHUIO OYAYIIUX CIELHAINCTOB HA CAMOCTOSTEIbHOE OCMBICIICHHE
npo0JIeM KyJIbTypHl.

2. IlepeueHb IUIAHMPYEMbIX Ppe3yJbTATOB OOy4YeHHS] 10 JMCHUIUIMHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMMBbl

[Ipouecc u3yueHus: NUCUUIUIMHBI HallpaBiIeH Ha (JOPMUPOBAHHUE JIEMEHTOB CIIEAYIOLINX
KomrnereHui B coorBeTcTBUM ¢ PI'OC 1o JaHHOMY HalpaBIEHUIO TOJTOTOBKHU:

I'pynna 5 Kareropus y Kox
KOMIETEHITHH KOMITETEHIIHHA
YK-4: Cnocoben
MPUMCHSITh
COBPEMEHHBIE
KOMMYHHKATHBHBIC
TEXHOJIOTHH, B TOM
qrCIie HA HHOCTPaHHOM
(bIX) s13bIKE (Kax), s
aKaJeMHYeCKOTO U
pohecCuOHaTBLHOTO
B3aNMOJICHCTBHSA
YK-5: Cnocoben
aHATM3UPOBATH U
YUYHUTHIBATh
pa3zHOO0pPa3UEKYIbTYP B
nporiecce
MEXKYJIBTYPHOTO
B3aMMOJICHCTBHSI.

MexKynbTypHOE

YHuBepcalbHbIe N
B3aUMOJICICTBUE

B pe3ynbrare n3ydeHus: AMCUMILINHBI 00yYatOUIUICS TOKEH:
Kon u HaumeHoBaHMe HHAMKATOpA
KOMIETEHIIUU
VK-4.1: YcraHaBnuBaeT W pa3BUBaeT | 3HAThb:
npodecCHoHaabHbIE  KOHTAaKTBl B | HPO(QECCHOHAIbHBIE  KOHTAKTHI B
COOTBETCTBHH C  MOTPEOHOCTSIMH | COOTBETCTBUM  C  IOTPEOHOCTSIMH
COBMECTHOH JESATEIbHOCTH, BKIOYas | COBMECTHOM JEATEIbHOCTH.
oOMeH uH(popmanuen 1 BbIpabOTKY
€IMHOW CTPATETUH B3aUMOJICHCTBUS YMeTs:




VYK-4.3: TlpencraBnsieT pe3yiabTaThl

aKaJIeMHUYECKOU u
npoecCHOHATLHOW  ACSITETbHOCTH
Hapa3ITUYIHbIX My OJIMYHBIX
MEPOIPUATHAX, BKJIIOYast

MEXyHapOaHbIC, BEIOUpass HanboJee
MOAXOIAIINHN popmaT

VYK-4.4:  ApryMeHTUpPOBaHHO |
KOHCTPYKTUBHO  OTCTaMBaeT CBOM
MO3UIUHU U UJIEU B aKaJIEMUYECKUX U
npoecCHOHABHBIX JHUCKYCCUSIX Ha
roCyJ1apCTBEHHOM si3bike PD u
WHOCTPAHHOM SI3BIKE

apryMEHTUPOBAHHO U KOHCTPYKTHUBHO
OTCTaMBaeT CBOW IO3MLUU U HUACH B
aKaJIEeMUYECKUX U TPOeCcCHOHATBHBIX
JUCKYCCHSIX ~HA  TOCYIapCTBEHHOM
a3bIke PD 1 THOCTPAaHHOM SI3BIKE

Bnanets:

PesynbpTatamun aKaJeMHYCCKOMN u
npoecCHOHATLHON JIeATeIbHOCTH Ha
Pa3IMYHBIX ITyOJIMYHBIX MEPOTIPHUSITHSX,
BKIIIOUas MEXIYHApOJHBIE, BbIOUpas
HanOoJiee MoAXOAAIINi hopMar

VK-5.1: Ananmu3upyer BaKHEUIIHE
UJCOJIOTUYECKHE ¥ I[CHHOCTHBIC
cucTteMbl, Cc(HOpMUpOBABIIMECS B
X0JI¢  MCTOPHYECKOTO  Pa3BUTHS,
O00OCHOBBIBACT  aKTyallbHOCTh  HMX
WCIIOJIb30BAHUS IPU COUATLHOM H
poheCCHOHATLHOM B3aUMO/ICHCTBUA

3HaTh:
BROKHEHIINE  HMJCOJIOTHMYECKHE U
IICHHOCTHBIC
CHCTEMBI,
chopmupoBaBIIHECs B
Xoj1e

HCTOPUUCCKOI'O Pa3BUTH.

YMmern:

- aHAJIM3UPOBATh BAKHEHIIINC
HIEOJOTNUYECKHUE U LIEHHOCTHBIE
CHUCTEMBI, c(POpMHUPOBABIIUECS B XOJIC
HUCTOPUYECKOTO Pa3BUTHS,

- 000CHOBBIBATH aKTyaJIbHOCTh
NACOJIOTUYCCKUX U ICHHOCTHBIX
CHUCTEMMCITONL30BaHMS npu
COIMATbHOM UMPO(HECCUOHATEHOM
B3aMOJCHCTBHH.

Bmaners:

- UACOJIOTUYCCKUMU U ICHHOCTHBIMHU
CHCTEMaMH.

VYK-5.2: BoicTpanBaeT coluaibHOE U
npodeccruoHaIbHOE B3aMMOICHCTBIEC
y4eToM 0COOEHHOCTEH OCHOBHBIX (hopMm
HAYYHOTO M PEITUTHO3HOTO CO3HAHUS,
JIeIOBOM 1 0011l KyJIbTyphl
NpeICTaBUTENEH IPYTHX 3THOCOB H
KOH(eccui, pa3UYHbIX COLUANBHBIX

TpyIII

3HaTh:
CoLlMaNbHOE U

npodeccuoHanbHOe
B3aMMOJICVICTBHE c

Y4EeTOM
ocoOeHHoCTeN OCHOBHBIX

(hOpMHAYYHOTO U PETUTHO3HOTO

CO3HAHUS
YMeTs:
BBICTpAuBaTh COLIMATILHOE |
npodeccruoHaIbHOE B3aUMOCHCTBHUE C
y4eTOM 0COOEHHOCTEW OCHOBHBIX (hOpM
HAYYHOTO U PEIMTHO3HOTO CO3HAHMSI.
Bmanerts:
JIEJIOBOM 1 00111el KyJIbTypoil
MPEJCTaBUTEINCH IPYTHX 3THOCOB H
KoH(eccuil, pa3TUYHBIX COIMATEHBIX

IpYIIL




VYK-5.3: ObecieunBaer co3manue 3HaTh:

HEJIUCKPUMHUHAITMOHHON cpenpl CO3aHue HEJIMCKPUMUHAMOHHON
B3aMMO/JICUCTBUS IIPHU BBIITOJIHEHUN CpEIbl B3AUMOJICUCTBUS.
poQ)eCCHOHAIIBHBIX 3a]1a4. YMeTs:

o0ecrieynBaTh co3/IaHHe

HEJIUCKPUMHUHALMOHHON
CpEIbIB3aUMOICHCTBUS TIPU

BBITIOJTHEHUH MPOJECCHOHATBHBIX

3a/1ad4.

Bnaners:

HEJMCKPUMHHAIIMOHHON  CpPEJIbl

B3aUMO/ICUCTBUS IIPU BBITIOJHEHUU

npodecCHOHATIBPHBIX 33/a4.

3. Mecto nucuuniaunbl B crpykrype OIIOII

Hucuunmuna «Kynbryposorus» (b1.B.03) oTHocuTcs K OUCHMIUIMHAM BapUaTUBHOM
yactu 65oka bl «ducuummunsl (moxynu)» OITOIT BO no nanpasnenuto noaroroBku 04.04.01
«XUMHA».

4. Conep:kanue JMCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBe/ICHHOT0 HA HUX KOJHMYeCTBA aKa/leMHU4YeCKHUX WM aCTPOHOMHUYECKHX YacOB M BH/10B
YueOHBbIX 3aHATHI

4.1 CTpyKTypa AMCUUILIMHBI
OOm1ast TPyA0EMKOCTh AUCIUILTHHBI 110 TaHHOK opme 00yUdeHHs COCTaBIsIET 3
3aueTHble eMHUIBI (108 akageMUYecKux 4acoB)

TpyroeMKOCTb, 4aCOB

®opma paboTsl 00yvaromuxcst/Buipl yueOHbIX 3aHATUI Cemectp Beero
1 2
) 15 15

KoHTakTHas ayauTopHas paboTa 00yyaroMXcsl ¢ IPEenoiaBaTeieM:
Jlexiuu (JI) - 15 15
[Tpaktrueckue 3ausatus (113) -
JIaGoparopusbie padotsl (JIP) -
CamoctositensHas padora ( CPC) - 57 57
Kypcogoii npoekt (KII), kypcosas pabora (KP)
Jlokman (J)

Dcer (D)

Pedepar (P)

CamocTosiTeIbHOC H3YUYCHHE Pa3/IeTIOB - 57 57

By MTOrOBOro KOHTPOJIA - 3aUeT 36 36




4.2 ConepxxaHue pa3ieioB JUCHUNIHHBI

No Haumenosanue o Popma
oJiep>KaHue paszena TEKYIIETo
pasiena pasjaena KOHTPOJIS
Kyneryponorus: 1. ITonsarue KynpTypa.
[Mpenmer, cymuocts, | 2. IIpenMeT u MeToAbl KyJIbTypOJIOTH.
1 OCHOBHBIE (DYHKIHH 3. CtpykTypa v GyHKIUHU KYIbTYpHI. YO
4. KynbTypa ¥ IUBUIN3ALMSL.
[TepBoOBITHAS 1. Iepuoau3anus nmepBOOBITHON
KyJbTypa KYJbTYPBI
2. KynpTypa nepBoObITHOTO 001IecTBa
2 3. IlepBOOBITHOE HCKYCCTBO Yo
4. TexHUYECKUE U300PETCHHUS B IIIOXY
MEepBOOBITHOTO OOIIECTBA.
Kynberypa [peBHero 1. Kynberypa JlpeBHeit Meconoramuu
Bocroka (Bypeune).
3 2. Kynerypa pesnero Erunra. YO
3. Kynbtypa [dpeBueii Unaun
4. Kynbtypa [pesuero Kuras
AHTHYHAas KyJlbTypa 1. AHTHYHOCTD KaK THII KyJbTYpHI.
4 2. Kynerypa pesneii [ perun. YO
3. Kynbrypa [peBnero Puma
3ananHoesponeiickas | 1. Ilonstue «CpenHue Bekay.
CpeHEBEKOBas XpoHoJ0oruyeckue u reorpaduueckue
KyabTypa. KyabTypa | rpaHuIlbl CpETHEBEKOBBS.
smoxu Bo3spoxaenus | 2. Pa3BuTHe XpUCTHAHCKOI'O BEPOYYEHHUS.
u Pedopmariun 3. KynbTypa cpeTHeBeKOBbSI.
5 4. KynbTypa uranbsackoro Bozpoxaenus Yo
5. CeBepHoe Bo3poxenue
6. Pepopmanus
7. Hayka 1 TexHHKa B 310Xy
Boszpoxnenus u Pedopmanun
Kynbrypa HoBoro 1. Kynwsrypa 3anagnoii EBponsl B XVII B.
BPEMEHM U DIIOXU 2. Kynbtypa [IpocBenienus
6 IIpocsemenus Pa3BrTHE HayKH U TEXHUKHU B DIIOXY YO
HoBoro BpemeHu.
EBpomneiickas xynbTypal 1. [TaHopaMa JlyXOBHOW M COMAILHOM
. XIX B. xu3Hu EBpormbr X1XB. vO
2. XynoxectBeHHast KynbTypa XX Beka
3. Hayunsle noctmkenus XI1X Beka.
OteuecTBEeHHAs 1. Kynbrypa JlpeBHeit Pycu u snoxu
KyJIbTypa. CpenHeBEKOBbS
8 2. Kynberypa Poccun B XVI- XIX BB. vO
3. Kynbrypa Poccun XX B.
4. PazBuTHE HAyKH U TEXHUKH B Poccum.
Kynbrypa EBpomnbl 1. CounokynbTypHas manopama XX Beka
XX Beka 2. Hayunsie noctmxkenust XX Beka
9 3. HoBble HampaBiieHus! B €BPOIIEHCKOM YO
ncKyccTBe XX Beka




OYHASA ®OPMA OBYYEHUA

4.3 Paznennl AUCHUIIJIUHBI, U3yYa€MbI€ BO 2 ceMecTpe

KonnuecTBo yacos
Ne
- Haumenosanue pa3aenon AyRuTOpHas
pg;a Bcero abota CP
8 1 o3 | Jp
1 | KyasTyposorus: npeaMer, CyIHOCTb, 1 8
2 | IlepBoObITHAS KYyIBTYpa 1 7
3 | Kymberypa peuero Bocroka 1 6
4 | AHTHYHAA KyJIbTypa 2 6
3amnaHOEBpOIICCKas CPEIHEBEKOBAS
5 | kyaprypa. Kynsrypasnoxu Bospoxnenus u 2 6
Pedopmariun.
Kynbrypa HoBOoroBpemenu u anoxu
6 I 2 6
pOCBELIEHUS.
7 | EBponeiickas kynpTypa XIX B. 2 6
8 | OreuecTBeHHAsI KyJIbTypa. 2 6
9 Kynerypa EBponber XX Beka. 2 6
Hroro: 15 57
4.4 CamocrosiTesibHasi padoTa CTYAeHTOB
HaumeHnoBanue Tembl Bun camocrostensHOM
o Onenoynoe Kon-Bo Kon
JTUCIUTUIAHBI LU BHEAYyIUTOPHOI pabOTHI
CPEJICTBO 4acoB | KOMIETEHLUH
paszena oOyyvaromuxcs, B T.4. KCP
Kyneryponorus: N3yuyenue HayyHOU
YK-4
IIPEIMET, CYIIIHOCTb, JIUTEPaTypHl 110 TEME, YO 8 VK5
OCHOBHBIE (DYHKITMH popaboTKa JIEKIHUH.
[TepBoObITHAS MsyterHe Hay4HOH YK-4
JIUTEPATYPHI 110 TEME, YO 7
KyJIbTypa . YK-5
popaboTKa JIEKIH.
N3yuyenue HayyHOU
Kynerypa [IpeBHero YK-4
Bocroka JMTEPaTypHl 110 TEME, YO 6 VK5
popabOoTKa JIEKIHUH.
N3yueHnne Hay4yHOU
YK-4
AHTHYHAS KYJbTypa JINTEPATYPHI 10 TEME, YO 6 VK-5
popaboTKa JEeKIHil.
3amagHoeBponeickas
CpEIHEBEKOBAs N3yuenne Hay4uHOU
YK-4
KynbTypa. Kynbrypa JIUTEPATYpPHI 110 TEME, YO 6 VK5
snoxu Bospoxnenus popaboTKa JIEeKIHiA.
u Pedopmanum.
Kynbrypa HoBoro N3ydenue HayuHol
YK-4
BPEMEHHU U DIOXHU JIUTEPATYPHI 110 TEME, YO 6 VK5
ITpocenienus. popaboTKa JIEeKIHI.
EBponieiickas N3y4yenue Hay4HOI VK-4
JUTEPATyPHI IO TEME, YO 6
KynapTypa XIX B. N YK-5
popaboTKa JIEKIHUH.




OteuecTBeHHas Msyuenue HaydHOH YK-4
JUTEpaTyphl 1O TEME, YO 6
KyJbTYypa. . YK-5
popaboTKa JICKITHIA.
N3ydenue HayyHOM
%ggzgga Epporter JUTEPaTypPHI IO TEME, YO 6 zlé_g
' popaboTKa JIEKIIHA.
Bcero yacos 57

4.5 JlaGopaTtopHbie padoThl — HE MIPEyCMOTPEHBI Y4EOHBIM TIIAHOM
4.6 IlpakTHYeckHe (CeMUHAPCKHE) 3aHATHUS — HE NIPEyCMOTPEHb! YUeOHBIM IIaHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He IPeyCMOTPEHBI Y4eOHBIM TUIaHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa ¥ CUMIIIMHBI

OO61as TpyA0eMKOCTh AUCHHUIUIHHBI IO JaHHOU hopMe 00yUueHusi COCTaBIseT 3

3aueTHble eAnHULBI (108 akageMuyecKkrux 4acoB)

®opma paboTsl 00yvaromuxcs/Buibl yaeOHbIX 3aHATUI

pr,Z[OCMKOCTB, 4aCoB

Cemectp

1

2

Bcero

KoHnTakTHas ayquTopHas paboTa o0yyarolmxcs ¢ IpernoaaBarenem:

17

17

Jlexumm (JI)

17

17

[IpakTtrueckue 3anstus (113)

JlaGoparopubie pabotsl (JIP)

CamoctostensHas pabora (CPC)

91

91

Kypcogoii npoekt (KII), kypcosas pabora (KP)

Jloxnan (J1)

Dced (D)

Pedepar (P)

CaMOCTOSTEIIEHOS HN3YUYCHUC pa3aciIoB

91

91

By uTOroBoro KOHTpOJIs - 3a4€T

4.3 Pa3aesibl JUCHUIJIMHBI, H3y4aeMble BO 2 ceMecTpe

KonnuecTBo yacoB

No
pasz- HaumenoBanue pa3aenon
nena

Bcero

AynuropHas

abora

CpP

JI

113

JIP

1 | KyasTyposnorus: npeaMer, CyIHOCTb,
OCHOBHbIE (DYHKIIUU

11

2 | IlepBoObITHAs KyIbTYpa

10

w

Kynsrypa [IpeBnero Bocroka

10

4 | AHTHYHAas KyJIbTypa

NININ| -

10

3anaHOEBPOIIECKAst CPEAHEBEKOBAS
5 KyaeTypa. KynasTypasnoxu Bospoxaenus u
Pedopmariun.

10




Kynbrypa HoBoroBpemeHu u 3mnoxu
6 I 2 10
pOCBELIEHUS.
7 | EBponetickas kynpTypa XIX B. 2 10
8 | OreyecTBeHHas KyJbTypa. 2 10
9 Kynbrypa EBpomnbsl XX Beka. 2 10
Hroro: 17 91
4.4 CamocTtosiTesibHAs padoTa CTyIeHTOB
HanmeHnoBaHnue Tembl Bua camocrostensHoM
o Onenoynoe Koimn-Bo Kon
JTUCLIUTUTMHBL WA BHEAYAUTOPHOU PabOTHI
CPEJICTBO 4acoB | KOMIETEHLMH
paszena obyyvarontuxcs, B T.4. KCP
Kyneryponorus: N3yuenne Hay4HOU VK-4
MpeIMET, CYIIHOCTD, JUTEpaTypsl 110 TEME, YO 11 VK-5
OCHOBHbIE (DYHKIIUU popabOTKa JICKITHIA.
[lepBoObITHAS Hsyertue HayHHoH YK-4
KYIBTYDA JUTEPaATYPHI IO TEME, YO 10 VK5
popaboTKa JIEKITHIA.
N3yuenne Hay4yHOU
Egg?ggga /lpesero JIUTEpaTyphl 110 TEME, YO 10 ;]E_g
popaboTKa JICKITHIA.
N3yuenne Hay4yHOU VK-4
AHTHYHAs KyJIbTypa JUTEpaTyphl 110 TEME, YO 10 VK-5
popaboTKa JICKITHIA.
3anaaHoeBpoIecKas
CpEIHEBEKOBAs N3yuenne Hay4yHOU VK-4
KynbTypa. Kynerypa JUTEpaTyphl 10 TEMeE, YO 10 VK-5
snoxu Bospoxnenus popaboTKa JIEKIHA.
u Pedopmanuu.
KynsTypa HoBoro N3yueHnne Hay4uHOU VK-4
BPEMEHHU U ATOXHU JIUTEPATYPHI 110 TEME, YO 10 VK-5
IIpocBenieHusl. popaboTKa JIEKIH.
EBpornelickas Hsyuenne Hay-Hoi YK-4
xymsTypa XIX B. JUTEPATYPHI 110 TEME, YO 10 VK-5
popaboTKa JIEKIHUH.
OteuecTBEeHHas MsyterHe HayHOH YK-4
JUTEpaTyphl 10 TEMeE, YO 10
KYyJIbTYpa. ® VK-5
popaboTKa JIEKIH.
N3yuyenue HayyHOU
%ggzgga Epporsi JUTEPATYPHI 110 TEME, YO 10 3’5-;
' popaboTKa JIEKIHUH.
Bcero uacos 91

4.5 JlaGopaTtopHble padoThl — HE ITPETyCMOTPEHBI YUEOHBIM TJIAHOM
4.6 IlpakTHYeckHe (CeMUHAPCKHE) 3aHATHUS — HE TIPETyCMOTPEHbI Y4eOHBIM TIaHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He IpeyCMOTPEHBI yUeOHBIM IIIAHOM

10




5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecHedYeHHs] VISl CAMOCTOSITEJIbHOMH

padoThI 00y4arOIUXCs M0 JUCHUILTHHE (MOAYJIIO).

Jl1s opraHu3anuu caMoCTOSITENIbHOM paboThl 00Y4aIOIIKUXCS B COCTaBE yueOHO-METOINYECKOTO
KOMIUIEKCa JUCLIUILIMHBI UMEIOTCSI HA0OpBl MHAMBUAYAJIbHBIX 3aJJaHUI U TECTaM I10 OT/AEIbHBIM
TeMaM JUCIHUIUIMHBIL. YUeT pe3yJbTaTOB CaMOCTOSITENIbHONM paboThl BeIeTcs B paMKax
pPEUTUHIOBOM CHUCTEMBl JAUCLUUIUIMHBL. Ha camMoCTOSTENbHYI IOATOTOBKY JUCLUILIMHBI
«Kyneryposiorus» npeaycmorpeHo 74 4yaca. B kauecTBe NIPOMEXKYTOUHOW  OLECHKH
YCIEBAEMOCTH CTYAECHTOB UCIOJIb3YIOTCS YCTHBIE OIIPOCHI BO BPEMsI IPOBEAECHUS IPAKTUUECKUX
3aHATUN. C LIETbI0 YCIENIHOIO YCBOSHHUS MarepHalia JTUCHUIUIMHBI CTyJEHTaM Ipeasiaraercs
BBINIOJIHEHUE WHJMBUIYAJIbHBIX 3aJaHui. [l KOHTpOJsl YCBOEHHUS JAHHOM JUCLMILIMHBI
y4eOHBIM IJIAHOM MpEeAyCMOTpeHa cjaada sKk3ameHa. Ha sk3ameHe CTyJeHTaM Mpezsiaraercs
pemUTh 33Ja4y M OTBETUTh HA J[Ba TEOPETHYECKHUX BOIpOCa IO MarepuanaM ydeOHOH
JucHUIUIMHBL. CTYJIEHT CUMTAETCs JOMYIICHHBIM K cllaye 9K3aMeHa MPH YCIOBUH BBIMOTHEHUS
UM IUIaHA y4eOHBIX 3aHATUH W BBIMOJHEHUH BCEX 33aJaHHMil M TECTOB B TEUYEHUE CEMECTpa, B
COOTBETCTBUU C pEUTHUHTOBOHl cucrtemoil. [Ipym mnpoBeaeHHHM 5K3aMeHA OTBET CUUTAETCS
YAOBJIETBOPUTENBHBIM B ciydae 50-60 % mpaBUIbHBIX OTBETOB HA TEOPETUUYECKHE BOIPOCHI U
pemiennn 3anadr. OTBET CUYUTAETCS HE YJIOBJICTBOPUTEIBHBIM, €CIM MaTepual YCBOEH
cTyaeHToM MeHee, yeM Ha 50% u 3amaua He pemeHa. J[ns momydenus Oojee TIIyOOKHX H
YCTOWYMBBIX 3HAHUM CTYJEHTaM PEKOMEHIYeTCS HU3y4aTb JOMOJHUTENIbHYIO JIUTEPaTypy,
CIIMCOK KOTOpOHM mpuBeAeH B 1.8 pabouell mporpaMMmbl IO AUCHMILUIMHE, a TaKxkKe s
paclIMpeHHsl 3HAaHUW [0 JUCIHUIUIMHE W JJIs BBINOJHEHHS pedepaTa peKOMEHAyeTCs
UCII0JIb30BaTh MIHTEpHET-peCypChl: IOUCKOBBIE CaliThl, 0a3bl JAHHBIX XUMUYECKUX COETUHEHU,
9JIEKTPOHHBIE OnOIHoTeKH (11.7).

6. ®oHp OLI€HOYHBIX CPEACTB /I MPOBeJeHUs] ATTECTAIMN 00yYAIOUIUXCH 110
AMCUUILIMHE (MOIYJIIO)

IIpenycMOTpEHBI CeayOINE BUIBI KOHTPOJISI KAUECTBA OCBOEHUS KOHKPETHOMN TACLIUIUIINHBIL:
- TEKyLIMA KOHTPOJIb YCIIEBAEMOCTH

@DOH/T OLIEHOYHBIX CPEJICTB IS MPOBEICHHUS TPOMEKYTOUHOM aTTECTAIIMH 00YYarOIINXCS

M0 TUCHUIUIUHE 0(OPMIICH B MMPUJIOKEHUH K paboued mporpaMmme AUCITUTIINHBL.

TwuroBkle KOHTPOJIBHBIC 3aaHWA UM UHBIC MaTCPUAJIbI, HGO6XOILI/IMI)IG JUTS OH@HKI/ISH&HI/Iﬁ,
YMeHHﬁ, HaBBIKOB 1 (I/IJ'II/I) OIIbITA ACATCIBHOCTH B IIPOUCCCC TCKYHICT'O KOHTPOJIA

Bomnpocs! 1y yetHOrO onpoca:

[TonsiTue KynbTYpAa.
[TpenmMeT 1 METO/IBI KYJIBTYPOJIOTH.

CrpykTypa v QyHKIIUH KYJIbTYPBI.

KynbTypa u nuBUIM3aIys.

[Tepuoau3zanus nepBOOBLITHON KYJIbTYpPbI
KynbTypa nepBoObITHOTO 00111eCTBa
[TepBOGBITHOE UCKYCCTBO

TexHHuecKkue U300peTeHus B 310Xy NePBOOBITHOTO 00IIECTBA
Kynbrypa dpeBueit Meconoramuu (JIBypeuse).
0. Kynerypa [IpeBuero Erumnra.

1. Kynbrypa lpeBueit Unnun

12. Kynbsrypa [IpeBnero Kuras

13. AHTHYHOCTB KaK THT KYJIBTYPHI.

14. Kynbrypa [pesneii [ perun.

15. Kynetypa JIpeBHero Puma

RB©OoOo~NOOR~WDNE
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16. ITonstue «CpenHue BeKay. XpOHOJOTUUECKHUE U
reorpagpuuecKue rpaHUIbICPEIHEBEKOBDS.

17. Pa3BuTue XpuCTHAHCKOIO BEPOYUECHHUS.

18. KynbTypa cpeiHEeBEKOBbSI.

19. Kynbrypa uranssaackoro Bozpoxaenus

20. CeBepHoe Bospoxaenune

21. Pepopmarnus

22. Hayka u TexHuka B 310Xy Bo3poxxnenus u Pedopmariu

23. Kynbrypa 3anannoii Esponsl B XVII B.

24. Kynwtypa [IpocBemenus

25. Pa3Butue HayKku 1 TeXHUKH B 310Xy HoBoro Bpemenu u Ilpocsenienns

26. [Tanopama myxoBHOM U conpasibHOM *ku3HU EBponsr XIX B.

27. XynoxectBeHHas KynbTypa XIX Beka

28. Hayunsie noctmkenus XX Beka

29. Kynberypa JlpeBueit Pycu u snoxu CpeTHEBEKOBbBS

30. Kynbrypa Poccun B XVI- XIX BB.

31. Kynbrypa Poccun XX B.

32. Pa3zButue Hayku U TeXHUKH B Poccun.

33. ConmokynbTypHas manopama XX Beka

34. Hayunble nocTkeHus XX Beka

35. HoBble HanpaBieHHs B €BPOIIEHCKOM HCKyccTBE XX BeKa

VYcTHBIN OTBET

Onenka 3HaHW mpennonaraet AUQQPEPEeHIMPOBAHHBIA  TOAXOI K
oOydaroriemMycsi, y4eT €ro MHJIWBHUIYalbHBIX CIOCOOHOCTEH, CTENeHb YCBOCHUS U
CHCTEMAaTU3allMl OCHOBHBIX IMOHATHUM M KaTeropuid mo nucuuiuimHe. Kpome Ttoro,
OILICHUBAETCSA HE TOJHKO IIyOMHA 3HAHWU MOCTABJICHHBIX BOIPOCOB, HO U YMEHHE
WCIIOJIb30BaTh B OTBETE MpakTHueckuil matepuan. OleHuBaeTcCs KyJIbTypa peuu,
BJIaJICHUE HAaBbIKAMH OPaTOPCKOI'0 UCKYCCTBA.

Kpumepuu oyenusanus: 1OCIENOBATEIBHOCTh, MOJHOTA, JIOTUYHOCTH
U3NIOKEHUS, aHalM3 Pa3NUYHBIX TOYEK 3pPEHHs, CaMOCTOSTeNIbHOE 0000IIeHne
MaTtepuaa, UCTOIb30BaHHETTPO(PECCHOHATIBHBIX TEPMUHOB, KYJIbTypa PEUH, HABBIKU
OpaTOpPCKOTO UCKyccTBa. 3nmokeHne matepuana 6e3 (akTUuecKux OIHOOK.

OueHka «omauyHO» CTAaBUTCS B Ccllydae, KOTJa MaTepHuall H3Jaraercs
WCUYEPIBIBAIOIIE, MOCIEA0BATEIbHO, TPAMOTHO M JIOTUYECKH CTPOMHO, MPU STOM
PacKpBIBAIOTCS HE TOJIbKO OCHOBHBIE MOHSTHS, HO U AHAJTU3UPYIOTCA TOYKH 3PEHUS
pa3nuuHbIX aBTOpOB. OOydYalOMIMIICS HE 3aTPyAHSETCS C OTBETOM, COOJIOIAeT
KYJbTYpYy peuHu.

OrneHKa «xopouio» CTaBUTCS, €CIM 0OyJarolIuiicss TBEpJ0 3HAET MaTepua,
TPaMOTHO M MO CYIIECTBY M3JIaraeT ero, 3HaeT NMPaKkTU4YecKyro 0a3y, HO MPHU OTBETE
Ha BOMPOC JOMyCKAET HECYIIECTBEHHBIE MOTPEITHOCTH.

Ouenka «yodogremseopumenbHoy CTaBUTCS, €CIM OO0yYaroIIUNCS OCBOWI
TOJIPKO OCHOBHOW MaTepwall, HO HE 3HAeT OTACJIBbHBIX JeTajeid, IOMmycKaeT
HETOYHOCTH, HEJIOCTATOYHO MpaBUJIbHBIE (hopMyIHPOBKH, HapyImaer
MOCJIEIOBATEILHOCTh B  HW3JIOKCHUM MaTepuana, 3aTpyJHsSIeTCs C OTBETaMH,
MOKa3bIBAET OTCYTCTBHE JOJDKHOM CBSI3M MEXIY aHAJIU30M, apryMeHTaluend Hu
BBIBOJIAMH.

OneHka «HeyOoosiemeopumenbHoy CTaBUTCA, €cii OOydarommiics He
OTBEYAET Ha MOCTaBJICHHBIE BOMIPOCHI.
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Jdranbl (OPMUPOBAHUS U OLIEHUBAHUA KOMIIETEH Ui

Ne | KoHuTtpoaupyemble pa3jiensl (TeMbl) Ko KoMmeTenmun HaumenoBanue
n/n AUCHUILIUHBI (W ee yacty) 01;;};;:;[};);0
1 KynbTyponorus: npeamer, CyluHoCTb, YK-4 VO
OCHOBHBIC (DYHKITUH YK-5
2 [TepBOOBITHAS KYIBTYpa YK-4 VO
YK-5
3 Kynsrypa [peBuero Bocroka YK-4 vO
YK-5
4 AHTHYHAs KYJbTypa YK-4
YK-5 Yo
5 3amagHoeBpoIeiickas cpeJHEBEKOBas VK-4
KyaeTypa. KyneTypasnoxu VK-5 YO
Bospoxaenuss u Pedopmarmm.
6 Kynbrypa HoBOroBpemenu u snoxu YK-4 VO
ITpocBenieHusl. YK-5
7 EBponeiickas kynpTypa XIX B. YK-4 VO
YK-5
8 OtedecTBEHHAs KyJIbTypa. YK-4 VO
YK-5
9 Kynerypa EBponbr XX Beka. YK-4 VO
YK-5

7. IlepevyeHb OCHOBHOM M I0TIOJTHUTEIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOI 1151
OCBOCHHUS TMCHHUILINHBI

7.1 OcHoBHas IMTEpPaTypa:

1.

2.

3.

Cwmues J[.M. Kynbryponorus. Yue6Hoe nocodue. - M. By3oBckuii yueOHUK.
Nndpa-M,2014. - 400 c

I'pymeBunkas T.C., Cagoxun A. A. Kyneryponorus. Yuebnuk. — M.: Anbda-M,
Nndpa-M, 2013 - 446 c.

I'ypesud I1.P. Kyneryponorus. Yue6Hoe mocodue. - M.: Omera-JI, 2012 - 432 c.
(«Cepus: YHUBEPCUTETCKUN yUEOHUKY)

7.2]lonoaHUTEILHAS JIUTEPATypPa

1.

N

(621

~No

Cumonosa C.4., Yepnurosckux N.T., Catuna N.YO. Kynsryponorus. YueOnuk — M.:
Hanmonansuoe o6pazoBanue, 2013 - 304 ¢ («Cepust: HanmmonansHOE SKOHOMUYECKOE
o0Opa3oBaHue»)

Cromsipenko JI.T., Cromsperko B.3. Kynsryposnorus. Yueouuk — M.: FOpaiit. 2013
Karan M.C., Cononun F0.M. Kyneryponorus. Yuebnuk. - M.: FOpaiit, 2013 - 566 c.
(«Cepust bakanaBpy)

Koctuna A .1O. Kynsryponorus. Yue6uuk. — M.:KnoPyc, 2013 - 334 c.

. Koctura A.}O. Teopernueckue npoOJeMbl  COBPEMEHHOM KYJIbTYpPOJIOTHH.

W nenKoHIenuu MeTo bl uccienoBanus. Yueouuk. — M.: JIubpokom, 2013 -288
C.
Kpasuenko A.O. Kynbryponorus. Yueouuk. — M.: [IpocnexT, 2014 - 286 c.
MapxkoBa A.A. Kynbryponorusi. YueGHoe nocobue. - M.: [Ipocnext 2014 - 376 c.

. Moconosa JI.b. Kynbryponorus. Yuebuuk — M.:Akagemus, 2013- 352 c.
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7. CoBpeMeHHBIE TpodeccuoHaNbHble 0a3bl JAHHBIX U WH(POPMALMOHHbIE

CIIPaBOYHBIECUCTEMBI

DrexkTpoHHas oOpa3zoBareibHas cpeaa yausepcureta (http://www.chgu.org)

DnexTponHo-6ubaHoTeuHas cucrema IPRBooks(http://www.iprbookshop.ru)

7. MHoronpopuIbHbII 00pa3oBaTeNIbHbII pecypc «KoHcysbTant CTyA
earax(http://www.studentlibrary.ru)

o o

8. IlepeyeHnb pecypcoB HH(OPMANIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHeT"
(nanee - cern "UHTEpHET'"), HEOOXOAMMBIX /15l 0CBOCHHUS TUCHUILINHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snexrponnas oubauoreka, cuctema PUHIT
http://pedsovet.org/-untepHeT neacoBeT

DneKTpoHHO-O0MOIMoTeyHasi cucreMa wu3garenscTBa «Jlanbp» - Pexum nocryma: http://
e.lanbook.com

ocouakrwhE

8.1 CocTaB mporpaMMHOro odecneyeHust
OC Windows7 Professional Cormnamenne OPEN 93592430ZZE1605 Jlunensust
63588548(6eccpouno);
MS Office Standard 2010 Russian Cornamenne OPEN 93592432ZZE1605 JTuriensust
63588550(6eccpouno);
Kaspersky Endpoint Security mns 6uszneca CtaHaapTHBIA.

9. Metoauueckue yKa3anus 1Jisl 00y4arouXcs M0 0CBOEHHUIO THUCIUILIMHBI (110
BH/JaM Y4eOHBIX 3aHATHI)

B cootBerctBun ¢ tpeboBanusiMu ®I'OC BO mnpenogaBaHue y4eOHON AMCIUIUIMHBI
«KynbTyposorusi»  OCHOBBIBAETCS ~ Ha  WMHHOBAallMOHHBIX  ICHXOJIOrO-TIEIaroruyecKux
TEXHOJIOTHSIX, HAMPABICHHBIX Ha TOBBIIMICHHE 3(PGEKTUBHOCTH M KauecTBa (POPMHUPOBAHUS
npodecCHOHANBHBIX HaBBIKOB oOydaromuxcs. OCHOBHBIMU (opMaMu OOYYEHHS SIBISIOTCS:
JIEKIIMH, JTaOOpaTOpPHbBIE 3aHATHUS, a TAK)KE CAaMOCTOsITeNIbHAs paboTa ydalerocs.

Jlekums. Jlekiuu 4yuTarOT 1Mo HamOoliee BaXKHBIM paszzaeniaM mporpammbl. OHH HOCSAT
poOJIEMHBIN XapakTep U (GOPMHUPYIOT y CTYAEHTOB CUCTEMHOE IPEJACTaBICHUE 00 M3y4aeMbIX
paszzenax npeaMera, 00eCreurnBalOT YCBOCHHE MU OCHOBHBIX IPUHIIAIIOB U MOJOXKEHUH JTaHHOU
muciumuinHbel.  KoHcnekTupoBaHue JNEKUMH BENETCS B CHEIUAIBbHO OTBEJIEHHOM MJs 3TOro
TETpau, KXl JTUCT KOTOPOH JOJKEH UMETh mous (4-5 cM) [ JOTOTHUTETBHBIX 3aIUCEeH.
HeoOxonuMo 3anuckiBaTh TeMy M IUIAH JIEKIUM, pEKOMEHIYEMYIO JINTEpaTypy K TeMme. 3arnucu
pa3zieNoB JIEKIMHU JTOJKHBI UMETh 3aroJIOBKH, MOA3ar0J0BKU, KpACHbIE CTPOKU. JlJisi BblAeNeHUs
pa3zienoB, BHIBOJOB, ONPEIETIECHUN, OCHOBHBIX MJEH MOYHO HCIIOIb30BATh IIBETHHIE KapaHAallIn
u (nomacrepsl. HazBaHHbIE B JIEKIMU CCHIJIKMA Ha MEPBOMCTOYHHUKHM HAJ0 MOMETHTHh Ha MOJISX,
YTOOBI TPU CAMOCTOSITENILHOM paboTe HAalTH U BIIMCATh UX. B KOHCTIEKTE JOCIOBHO 3aMMCHIBAIOTCS
ompeNeNIieHUsT TOHSATUH, KaTeropuid W 3aKoHOB. OcCTalbHOE JOKHO OBITh 3allMCaHO CBOMMU
cinoBamMu. Kaxaomy CTyIeHTY HEOOXOAMMO BbIpaOOTaTh W HCIOJIB30BATh JOMYCTHUMbBIC
COKpalleHUs] HauboJiee pacpOCTPaHEHHBIX TEPMUHOB U MOHATHI. B KOHCHIEKT cieayeT 3aHOCUTh
BCE, UTO MPEMNo/IaBaTeNb MUIIET Ha JOCKE, TAK)KE PEKOMEHIyeMbIe CXEMBI, TAOIUIIBI, JHArpaMMbl
u 1.1. Texymas pabora Haa u3ydeHneM HMHGOPMAIUU 1O aMOYJIaTOPHOMY BEICHHIO OOJIbHBIX
MpEeCTaBIsieT CO0OW TJIaBHBIA BHJ CaMOCTOATEIbHOW paboOThl CTyAeHTOB. OHa BKIIOYAET
00paboOTKy KOHCIIEKTOB JIEKLIUH MyTeM CUCTEeMaTH3al[Mi MaTepualia, 3all0JIHEHUS TPOITYIIEHHBIX
MECT, YTOUHEHHUSI CX€M W BBIIEJICHUS TJIABHBIX MBICJIEH OCHOBHOIO cojaepxaHus jekuuu. Jis
TOr0  HUCHOJIB3YIOTCA ~ UMEIoUIMecss  y4eOHO-METOAMYecKHe  MaTepuaibl U japyras
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http://www.chgu.org/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://www.knigafond.ru/
http://www.pedagogika-rao.ru/

pexoMeHoBaHHas JuTepatypa. C 1eibl0 YIy4llIeHHs YCBOEHHUSI Marepuana Tpedyercs
MPOCMOTPETH KOHCIIEKT Cpa3y MOCIe 3aHATHH, OTMETUTh MaTepHall KOHCIIEKTA JEKLIUNA, KOTOPBIN
BBI3bIBACT 3aTPYJHEHHs Ji TMOHUMAHUS, MOMNBITATHCS HAWTH OTBETHl Ha 3aTPyAHUTEIbHBIC
BOIIPOCHI, UCIOJIb3Ys] PEKOMEHAYEMYIO JINTEPATYPY.

3adver. 3aBepuIalONIMM JTAllOM HW3YYEHHs] JAUCUUIUIMHBI SBISETCS MPOMEXKYTOUHAs
aTTecTalus B BUJE YCTHOTrO 3a4eTa. [Ipy 3TOM CTyJEHT I0JIKEH MOKa3aTh BCE T€ 3HAHUS, YMEHUS
U HaBBIKH, KOTOpbIE OH MPHOOpPEN B IMpolecce TeKylleld paboThl M0 M3YyYEHUIO AUCLUUILINHBL.
JlucuumuiiHa CYMTaeTcss OCBOSHHOM CTYACHTOM, €CIM OH B NOJHOM oOBbeme chopMupoBal
YCTaHOBJICHHBbIE KOMIIETEHIIMM W CIIOCOOEH BBINOJHATH YKa3aHHbIE B JIaHHOM MporpaMme
OCHOBHBIE BH/IbI TPO(eCcCHOHANBHOM e TenbHOCTH. OCBOSHUE TUCITUTUIMHBI TOJIKHO TTO3BOJIUTH
CTYJEHTY OCYIIECTBIISATh KaK aHATUTUYECKYI0, TaK U HAYYHO-HUCCIIEIOBATENbCKYIO ACSITEbHOCTD,
4TO MpeanoaraeT rrydoKkoe 3HaHue TEOPUH U IPAKTUKU TaHHOTO Kypca.

10. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3yeMbIX NIPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUIINHE (MOYJ/I110), BKJIIOYAs NepevyeHb
NPOrpaMMHOro odecneyeHusi 1 UHPOPMAIMOHHBIX CIIPABOYHBIX cHCTeM (IIPH

HE00XO0UMOCTH)
[Tpu n3yueHuu cTyJeHTaMu JUCHUILIMHBI « KyJIbTYpOI0rushy UCIOIB3YIOTCS CieLy oIue
TEXHOJIOTHH:

- TEXHOJIOTUH MpoOIeMHOro oOyueHusi (MpoOJIeMHBbIE JIEKIIMH, IPOBOAUMEIE B (Qopme
Jajora, penenne yaeOHo-mpohecCHOHABHBIX 331249 Ha JICKIHX);

- MHTEpaKTUBHbIE TEXHOJOTUMH (IIPOBEACHUE JIEKUMH JHAJOroB, KOJUIEKTHBHOE
00CYyX/IeHHuE pa3IMYHBIX IMOAXOJ0B K PEIICHHIO TOM WM HMHOW ydeOHO-TpodecCHOHANBHOM
3a/1aun);

- “HGOPMaAIMOHHO-KOMMYHHKATUBHbIE 00pa30BaTENIbHBIE TEXHOJIOIMH (MOAEIUPOBAHUE
U3y4aeMbIX SIBJICHUH, Mpe3eHTalusl y4eOHbIX MaTepUaioB (C MAKETOM NMPHKIAIHBIX MPOrpaMm
Microsoft Office Point)) 1 211eMeHTBI TEXHOJIOTHIA IPOSKTHOT'O O0YYCHHSI.

11. MaTtepuanbHo-TeXHH4YecKasi 0a3a, He00X0AUMAas /ISl OCYLIeCTBJICHUSA

00pa3oBaTeIbHOIO NMpouecca Mo JMCIUIIHHE

VYyeOHast aucuMIIMHA oOecrieyeHa y4eOHO-MEeTOUYECKON JOKYMEHTaue (KOMIIOHEHT
y4eOHO-METOJMUECKOro KOMILUIeKca Mo aAucuuminHe). ObecnedeH J0ocTyn K GoHAAM y4eOHBIX
nocoOuii, OMOIUOTEUHBIM (POHIAM C IEPUOIUIECKUMHU U3IAHUSIMH 110 COOTBETCTBYIOIIUM TEMaM.

VY4yeOHble 3aHATHS 10 NPEAMETY MPOBOAATCA B CHELHATU3UPOBAHHON ayJUTOPUHU
(untepaktuBHas nocka+tlIK+Buneonpoexkrop). B mpomecce uTeHMs ek, HCIONb3YHOTCS
HarJs1IHble TOCOOus, KOMIUIEKT CJIaiiIoB, BUI€O-TIEKIIHH.

Nmeercsa n ncnonwszyerca YMK no qucnumnnune «KynbTyposiorusy Ha 3J€KTPOHHOM H
OyMa)KHOM HOCHUTEIIE.
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Maromanosa M.A. Pabouas mporpamMma quciuIiInHbl « DU3HUEeCKUE METO bl UCCIICTOBAHMS
HEOPraHMYECKUX BEIIECTB U MaTE€pHajoBy» /COCT. Maromanoa M.A — I'poznsiit: ®I'6OY BO
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© Maromagosa M.A., 2023 r.
© ®I'bOY BO «Yeuenckuit rocyaapcTBeHHbIN yHUBepcuTeT M. A.A. KamgsipoBay, 2023 1.



10.

11.

Conepxanne

CcTp.
Ienu u 3a1a4n OCBOCHUS JUCLUIUINHBI 4
IlepedeHp mIaHUPYEMbIX PE3YIbTATOB OOYUEHUS 110 TUCLMITIIMHE

(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaMU OCBOEHUS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecto aucuumiusel (Moayist) B ctpykrype OITOIT )
CopepxaHue JUCHUILIMHBI (MOyJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM

(pa3zenam) ¢ yka3aHHEM OTBEIEHHOI'O Ha HUX KOJIMYeCTBa

aKaJIeMUYECKHUX YacOB U BUJIOB YUE€OHbBIX 3aHATHIM 5
[lepeyeHp yueOHO-METOIMUECKOr0 00ECIeUeHUs Ul CaMOCTOSATEIbHON

paboThl 00YYAOIITUXCS IO JUCIUTIINHE (MOTYJIIO) 13
@OoH/1 OLIEHOYHBIX CPEJICTB LIS TPOBEACHUS IIPOMEKYTOUYHON aTTeCTalluu
00yJaromuxcs Mo JUCIUTUTHHE (MOJIYIIIO) 13
[lepeyeHb OCHOBHOM ¥ JOMOJHUTEIBHON Y4eOHOH TUTEpaTyphI,

HEOO0XOAUMOM 111 OCBOCHUS AUCIUIUINHBI (MO/TYJIS) 16
Ilepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKALIMOHHOM CeTH

"NuTepHer", HEOOXOAUMBIX JI1 OCBOCHUS JUCIUILTUHBI (MOJTYIs) 17

MeTtoauueckue yka3aHus Jisl 00y4Yaroniuxcs M0 OCBOCHUIO TUCIUTUIMHBI

(Momyms) 17
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCIIOIB3YEMBIX MPU

OCYIIECTBJICHUU 00pa30BaTEILHOIO MPoIlecca MO JUCIUIUIMHE (MOYIIIO0),

BKJIFOYAsI IEPEUCHB MPOTPAMMHOT0 0OecIiedeHHsI 1 MH()OPMAITMOHHBIX

CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH) 17
Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM /IS

OCYIIECTBIEHUS 00pa30BaTEIBLHOTO Mpollecca MO JUCIUILTHHE (MOIYIIIO) 18



1. Hesu 1 3a1a41 0CBOCHUSA IMCUMIIHHBI

Lenab ocBOeHHMS TUCHUILUINHBI. SBISETCS MOATOTOBKA CIICIIUATIMCTOB IO BCEM aCIeKTaM
COBPEMCHHOW (PU3MUYECKHE METOJbI HMCCIICIOBAHMS HEOPraHWYEeCKHUX BEIIECTB W MaTepHalioB,
pa3pabaThiBarolIeli Ha OCHOBE (YHIAMEHTAIBHBIX 3aKOHOB (DM3HKH M XUMHH MPUHIUITHAILHBIC
METOJIbI W TPHUEMBl YCTAHOBIIEHUS KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa Pa3IMYHBIX
00BEKTOB U 00ECIICYeHUS] KOHTPOJIS TEXHOJIOTHYECKUX MPOIIECCOB

3agayud QMCHMIVIMHBI OCHOBHOHM 3a/ladeii, perraeModl B TpoIlecce U3YYCHHUs Kypca,
SIBIIIETCS TIPHOOpETEeHUE OOYYaIOIMUMUCS YETKUX MPEICTABICHUH O BO3MOXXHOCTSIX OCHOBHBIX
(U3HYECKUX METOJIOB, UCTIOIB3YyEMbBIX IIPU HCCIIEOBAHUN HEOPTaHMYECKHUX BEIIECTB U MATEPUATIOB.

2. IlepeyeHb NIAHUPYeMBIX pe3yJLTATOB OOy4YeHHMS IO JMCHHUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bHON MPOrPaMMblI.

[Ipouecc u3ydenus nucuUIUIMHBL «DU3MUecKre METOAbl UCCIIEOBAHMS HEOPraHWYEeCKUX
BCIICCTB M MAaTEPHAJIOB HampaBlieH Ha (POPMHUPOBAHUE DJIEMEHTOB CICIYIONIMX KOMICTCHIIMHA B
cootBercTBUU ¢ ®PI'OC no JaHHOMY HAIIPaBJIEHUIO MOATOTOBKH:

Ilepeyens kommeTeHUMil, (pOPMUPYEMBIX IHCHMIUIMHOH B mpoLecce OCBOEHHS
o0pa3oBaTe/IbHOI POrpaMMBbl

I'pynmna koMIeTeHmmii Kateropusi koMreTeHIuii Kon

VK- 5: Ciocoben
aHAJIM3UPOBATH H

N . YUHTHIBATH
YHuBepcanbHbIE Vuér pakTOpoB BHELIHEN
pa3HooOpa3ue KylbTyp B
VK cpelibl
rporecce
MEXKYJIbTYPHOI'O
B3aUMOJCHCTBUSA

B pe3yabTare 0CBOCHUSI IMCUMILINHBI 00y4aIOIIMIACH 0JIZKEeH:

Koa n HauMeHOBaHMe HHIMKATOPA PesynabTaThl 00y4eHus
KOMIIETeHIIUH 10 JMCIHUIIHHE

3Hamb:
— KJIaCCU(UKAIMIO U XapaKTEPUCTUKY PU3NY
€CKUX METO/I0B UCCIIEIOBAHMUS;

YK-5.3. OGecnieunBaet co3iaHue — TEOPETUYECKUE OCHOBBI
HEIUCKPUMHHALIMOHHON CPeJIb CHEKTPaJIbHBIX U CHEKTPOCKOMHYECKUX METOJIOB;
B3alMOJIEICTBUS NPU BBINOJIHEHUN — TpobJeMbl MOJMYyYeHHS M PErucTpaluu
npodeccnoHanbHbIX 3a7a4 CIIEKTPOB;

— MCTOABI OIIPCACIICHUA DOHCPICTUICCKUX U
TF€OMETPUYCCKUX IMapaMETPOB MOJICKYJI U BEIICCTB,

— METO/IbI AIIEKTPOHHOM,
kosneOatenbHOM, SIMP 1 Macc-ciekTpocKomnuu;
— MPUHIIUIIBI paboThI CEpUHHBIX

CHEKTPaJIbHBIX TPUOOPOB;
— CTpaTeruio NPUMEHEHUs] PU3NIECKUX METO
JIOB HCCIIEIOBAHMsI IPH UACHTU(UKALIIH U




KOJINMYCCTBCHHOM aHAJIN3C XUMHNUYCCKHUX COCIII/IHGHI/Iﬁ
U UX CMECEN.

ymembo:

— BBIOMpATh ONTUMANIbHBIE (PU3NYECKHE
METO/bl MCCIEIOBAaHUSA KOHKPETHBIX XHMHYECKUX
COCIMHEHHUHN U BEIIECTB;

— UHTEPIIPETUPOBATh CIIEKTPAJIbHbIC JIaHHBIE
ANIEKTPOHHOM, KonebatensHOl, SMP u wMacc-
CIEKTPOCKOIINHY;

— TOTOBUTD UCCIIETyEMbIE BEIIECTBA JUISL
CIEKTPAJIbHOTO aHanu3a B
BBIOPAaHHOM JMara30He IEKTPOMArHUTHBIX BOJIH;

- UIEHTU(ULIUPOBATh XUMHYECKHE
COCJIMHEHUS 10 JIaHHBIM CIHEKTPAJIbHBIX METOJOB
aHaJM3a;

— IPUMEHSATH JaHHBIE METO/10B 3JIEKTPOHHOM,
konebarensHoi, IMP u \

Macc-CIEeKTPOCKONMM TMpU  UCCIEe0BaHUU
XUMHUYECKUX MPOIIECCOB.
enadems'

- METOJIUKOM MOJATOTOBKH HCCIIENYEMBIEX BE
IIECTB JIJIs CIIEKTPAJIBLHOTIO
aHaJIn3a B BBIOPaHHOM JlMaNla30He
3JIEKTPOMAarHUTHBIX BOJIH;

- METOJIaMU OIpeeICHUs
HHEPreTUYECKUX U T€OMETPUUYECKHX  IapaMeTpoB
MOJIEKYJ U BEIIECTB;

-METOAAMH JJIEKTPOHHOM,
kosneOatenbHOM, SIMP 1 Macc-ciekTpocKonuu.

3. MecTto nucuuminHbl B cTpykrype OITOII.

Huctunnmaa «®dusudyeckue METOAbl MCCIENOBAHMUS HEOPTaHMYECKHUX BEIIECTB U
MaTepuaioB» OTHOCUTCS K IUCHUIUIMHAM 0a30Boil uyactu broka «/lucuummusel (MOZYTH)» —
b1.B.04 mporpammsl MmarucTparypa mo HanpasieHu o noarotoBku 04.04.01 Xumust, u3ydaercs Bo 2
ceMecTpe 1o ouHoU (opme 00ydeHus U B 3 ceMecTpe 10 0YHO-3a04HOM (popme 00ydeHusl.

Jist ocBoeHUs ITUCHUIUIMHBI «DU3MUECKUE METOJbl HCCIEAOBAaHUS HEOPTraHUYECKUX
BEIIIECTB U MaTEPHAaJIOB» O0yUaIOIUECs UCIONB3YIOT 3HAHUS, YMEHHUsI, CHOPMUPOBAHHEIE B X0JI€
n3ydeHus quciuiuind «dPusukay, «Maremarnkay, « O0mas 1 HeoOpraHuIecKass XUMUS.

4. Coaep:kaHue AUCHMILIMHBI (MOAYJN), CTPYKTYPHPOBAHHOE MO TemMaM (pa3geaaMm) ¢
9
YKa3aHUEM OTBeJICHHOI'0 HA HUX KOJMYECTBA aKaJIeMHYEeCKHUX UM ACTPOHOMMYECKHUX
4acoB ¥ BU/0B Y4eOHBIX 3aHATHIA.

4.1 CTpyKTYpa AMCUUIINHBI.
OO61mast Tpy10€MKOCTh JUCHUILUIMHBI IO OYHON (opMe 00yueHus: cocTaBiseT 4
3aueTHbIX equHull (144 akageMuvecKux Jaca).



TpynoeMKocTb, 4acoB
®opma paboTel 00y4aromuxcs/Buabl yueOHbIX 3anaTuii | CemecTpel | Bcero
2 2
KonrakTHas aynuropHas paboTa o0yqaronuxcs ¢ 45 45
MIPEToIaBaTeIIeM:
Jlexumnm (JI) 15 15
[IpakTuueckue 3anstus (I113) - -
JlabopaTopHsie padoTsl (JIP) 30 30
CamocrosTenbHas padora 99 99
Kypcosoii mpoekT (KII), kypcoBas pabota (KP)
Hoxnan (J1)
Ocer (9)
Pedepar (P)
CaMoCTOsITeIbHOE N3YYCHHUE PA3/IeIOB 99 99
Bua uroroporo KOHTpoIIs — 3a4eT 36 36
4.2 Conep:xanue pa3ieioB IMCUUILUIHHBI
Ne HaunmeHnoBanue Popmyaa
Conep:xanue pa3jesa TeKymero
pasjena pazaena KORTPOJIST
Brenenue. OCHOBHBIE 3TaIlbl PAa3BUTHS HEOPraHUYecKoi xumuu. | YO, PKJIP
ONEKTPOHHBIE OcHoBHBIE 3324 U TPoOIeMbl XUMHH. CBS3b
COCTOSTHUS U XUMHH ¢ (U3HUKOI. B3aMOCBS3b XUMUU 1 OUOJIOTHH.
JJICKTPOHHBIE Ponp maTemMaTuky B COBpEMEHHONW HEOPTAaHUYECKOU
MePEXO/Ibl B XUMHH.
JIBYXaTOMHBIX H | DJIEKTPOHHBIC COCTOSHUS MOJICKYJI, OTPECIICHUE U
1 CIIOXKHBIX OCHOBHBIE xapakTepuctuku. KonebarensHo-
MOJIEKYJIax. BpalaTebHasi CTPYKTYpPa dJICKTPOHHBIX COCTOSTHHIMA
U 2JIEKTPOHHO-KONIe0aTeNbHO-BpaIiaTeIbHbIe
nepexobl B MoJiekynax. Kinaccudukarus u
HOMEHKJIATypa AJIEKTPOHHBIX COCTOSHUN U
MIEPEX0JI0OB MKy HUMHU B JBYXaTOMHBIX,
MHOTOATOMHBIX JINHEHHBIX U HETUHEHHBIX
MOJIEKYJIaX.
Cnextpockonuue | OCHOBBI CIEKTPOCKOMMYECKUX METOOB aHATH3a. YO, PK
CKHE METOJIBI Knaccugukarus crieKTpoCKOIMMYECKIX METOJIOB.
aHanmsa MeTo/ 161 aTOMHOM CHEKTPOCKOMHH. ATOMHO-
OMUCCHOHHBIN aHan3. [Iponcxoxaenne crekTpos
5 ucnyckanus. IcTouHUKH BO30YKIEHUS U CTIOCOOBI
peructpanuu cnekTpoB. KauecTBeHHBIN 1
KOJIMYECTBEHHBINM aHAIH3 110 CIIEKTPaM HUCITyCKaHUSI.
ATOMHO-a0COpOLIMOHHBIN CIEKTPaIbHbIA aHAIIN3.
VlcTouyHUKH U3ITyYeHUs], aTOMHU3ATOPBI, TPUEMHUKH
U3ITYYCHUSI.
DNEeKTPOHHBIE KBaHTOBOMEXaHMUECKAsI BEPOSITHOCTD AIEKTpOHHO- | YO, PK
CIIEKTPBI KoJIe0aTeTbHO-BpAIIaTENIbHBIX TIEPEXO0/I0B U CHJIA
3 MOTJIONICHUS ocWUISI-Topa. MTHTEHCUBHOCTH TIOJIOC MOTIIOMIEHUS
MOJIEKYJI B Pa3IMYHBIX AJIEKTPOHHBIX Nepexoa0B. [IpaBuiia
BUJUMOMN U otOopa u HapyuieHue 3anpera. [Ipumenenue




yIbTPadUOIETOB | AIEKTPOHHBIX CIIEKTPOB MOTJIOMICHUS B KAUECTBEH-
ol 00JacTax HOM, KOJINYECTBEHHOM M CTPYKTYPHOM BHJaX
aHanu3a. TexHuKa u MeTo bl aOCOPOIIMOHHOM
CIIEKTPOCKOIIUU B BUJIMMOU U yJIBTPa(HOIETOBOM
001acTsX.
Teopernueckre OCHOBBI METOJIA U €T0O YO, PK,JIP
. | mpakTH4eckoe npuMeHeHnue. Baxueiimas
JIFOMUHECIICHThIN
AHAILHS XapaKTePUCTHKA (OTOFOMUHECIICHIIUN — CIICKTP
B0o30yxaeHus. KonnuecTBeHHas XapaKTepUCTHUKA
(hIIyOopeceHITNN MOJICKYJIbI — KBAHTOBBIN BBIXOJI.
Cnexktpockonust Nnentndukanys crieKTpaabHbIX TaHHBIX. YO, PK,JIP
KoJie0aTeIbHBIX KadecTBeHHBIN 1 KOJIWYECTBEHHBIN aHAIH3.
Mepexoi0B B UccnenoBanus cTpoeHUst MOJIEKYJI, TMHAMHAYECKOM
MOJIEKYJIax. M30MEpHUHU, PABHOBECUN U KMHETUKU XUMHUYECKUX
[Ipumenenue peakuuii. Metonbl u Texuuka K- u KP-
KoJie0aTeIbHOM cnektpHockonuu. [lonsitus o meronax HITBO u
cnektpockonuu B | MHIIBO. IToaroroBka o0pa3iioB sl perucTpaiui
XHMUH. CIIEKTPOB.
DKOJIOTHYECKHUE aCTICKThI, IPOOJIEMbI CO3JaHus 1
pereHepann MaTepuasoB.
MeTtobl Knaccugukarus metonoB abcopOIIMOHHON
MOJIEKYJISIPHOM criekTpockonuu. [Iporcxoxknenne abcopOIMOHHBIX
CIIEKTPOCKOIUHU CIIEKTPOB. BHUIbI MOJIEKYISIPHBIX CIIEKTPOB.
KauecTBennsiil ananus no MK-cnektpam. YO, PK
SAnepHslii DyHIaMEHTAIbHOE IIpaBUIIO SAMP- | PK
MAarHUTHBIN CIIEKTPOCKOIIHH. KoncranTel CIIMH-CITMHOBOT'O
pe3onanc (SIMP). | B3aumonencTBus, ux buznueckuit CMBICII,
knaccudukanus U UHOOpPMATUBHOCTH. TexHUKA U
MeToabl dkcniepuMenTa. [Ipumenenne merona SIMP B
XUMHU. CTpyKTypHBII aHaIu3. N3yuenue
OBICTPONIPOTEKAIOIINX  TPOLIECCOB.  XUMHUYECKas
noJisipu3anus ajep.
OYHAS ®OPMA OBYUEHUSA
4.3. Paznenbl 1McUMIIMHBI 1 BUBI 3aHATHH, n3y4aeMmble BO II cemectpe
KommuecTBo yacos
No AynutopHas
HanmenoBanue pasnenon
paszznena Bcero paboTa CP
JI JIP
2 3 4 5 6
BpeneHue.
OO1e 3aMedanys. AHaIUTHIECKAs 1 1 4 10
XMMUS KaK HayKa. AHAJHT. CIIyx0a.
MeTo00THYecKe aCIIEKTHl aH. XHMMUH.




[KpaTtkuii nctopudeckuii ouepk
2 MeTponoquecuKHe OCHOBEI 2 2 4 10
AHATUTUYECKON XUMUU
TepMoaMHaMUKa U KUHETUKA
XUMUYECKUX PEAKLUM.
3 TepMoIMHaMHKa TTPOLIECCOB U PEAKIIUMA. 2 2 4 20
TepMmoanHamMuyeckue GyHKITUU
COCTOSTHUSI.
4 Xumuueckoe paBHoBecue. CTyneH4aroe 2 2 4 20
aBHoBecHe. CKOpOCTh peakluii
X IMHUYecKoe paBHOBECHE B PeasbHBIX
5 cuctemax MeanbHbie U peaabHbIC 9 9 4 20
CUCTEMBbI BIMSIHUS COJIbBAIIMH Ha
ABHOBECHE.
6 Teopus [{ebas- Xrokkens 2 2 4 10
(OCHOBHBIE THITBI XUMUYECKUX PEAKIUH,
7 MICIIOJIb3YEMBIX B AaHAJIMTUYECKON XMUMHUU. 2 2 6 9
K1CI10THO-OCHOBHOE paBHOBECHE
8 [roro 144 | 15| 30 99
4.4 CamocrosiTejibHast padorTa
HavMeHoBaHue TeMbl TUCITUTUINHBI Buz CamMoCTOAT CIIbHOH OneHouHOe Kon-Bo Kon
WH pasjiena BHEAYJUTOPHOU pabOTHI CpEICTBO 4ACOB KOMIIETCH-
obOy4varomuxcs, B T. 4. KCP U
BgencHue. [IpopaboTka yueOHOH VO, PK VK-5.3
OO0mmue 3aMevyanus. JITCPaTypB, JICKIMHI
AHanuTuyeckas XUMHS KaK
HayKa. AHaIUT. CIryx0a. 9
MeTo1010TUYECKUE acTIeKThI aH.
xumun. Kpatkuii ucropuaeckuit
OUepK
MeTpoIOrnuecKre OCHOBBI Ipopabora yuebuoi /L. PK YK-5.3
. JINTEPATYPBI, JTEKLUH. 8
AHATUTUYECKOU XUMHH o ArOTOBKA A0KTAA.
TepMonnHaMuKka U KUHETUKA IpopaboTka yuebHOM I, PK VK-5.3
XUMHAYECKHX PEaKIThii. JIUTEPATYPBI, JEKLUH.
TepMoanHaMuKa MpoIECcCOB U HozrotoBka Aokiags. 8
peakuuii. TepMoauHaAMUYECKHE
(YHKITUU COCTOSIHHMSL.
XUMHUECKOE PAaBHOBECHE. Hozroroska 1okmaza. PK, 11 YK-5.3
CryneHuaToe paBHOBECHE. 8
CxopocTh peaknuuii
XUMHUECKOE PaBHOBECHE B IIpopabotka y4eOHoit T,PK YK-5.3
peanbHbIX cucTeMax MaeanpHpie | MTCPATYPRL, neK1i 8
1 peajbHbIe CUCTEMBI BITHSTHHS
COJIbBAIIMU HAa PABHOBECHE.
Teopust [lebast- XroKKest IIpopabotxa yueOHoH YO, PK 8 VK-5.3
JINTEPATYPBI, JEKLUH.
OCHOBHBIC THITBI XUMHYECKHUX IIpopabotka y4eoHoH YO, PK 8 YK-5.3
peakiuii, UCTIOJIb3yEMBIX B JIATCPATYPEI, JICKLIHH.




aHAJIMTUYECKOU XUMUH.
KucnorHo-ocHOBHOE
paBHOBECHE

Bcero

99 yacoB

4.5 JIabopaTopHbie padoThl

Ne
pa3jiena

Haumeno
BaHHe
pasaena
JUCITHILIN
HbI

Conep:xkanue Ja00paTOPHBIX 3aHATHI (TEMBbI)

KoJ-Bo
4acoB

2

3

JIa6.paboTaNel. CrnekrpanpHple  mpuOoOpel W HX
pasHoBuaHOCTH. OnHONlydeBas cxemMa abCOPOIMOHHOTO
CeKTpo(OTOMETpa, €€ CTPYKTYpHBIE 3JIEMEHTHI (MCTOYHHUKH
CIUIOIIHOTO M JIMHEWYATOr'O HU3JIy4YCHUd B PAa3JIMYHBIX
CHEKTPAJIbHBIX 00JIACTSAX, MOHOXPOMATOPhI, (POTONPUEMHUKH
M3JIy4YEHUs, 3JIEMEHTHl WH(OPMAIMOHHO-PETrUCTPUPYIOLIETO
TpakTa). [IpenmyiecTBa U HEOCTATKU OJIHOIYUYEBON CXEMBI.
OpnnonyyeBas cxema criekTporpada ¢ ucnosibzoBanueM [13C-
Marpulr B Ka4YCCTBEC IIPHUCMHUKA. I[BYXJ'IyLICBaﬂ cXeMma
CIIEKTPAILHOTO MpHOOpa, e MPEHMYIIECTBA U HETOCTATKH.

Jla0.pabotaNe2. CraHmapTHble CXE€Mbl MOHOXPOMAaTOpPOB
CIIEKTPaJbHBIX MpuOOpoB. IIpuHIMNMAIBHAS cXeMa aTOMHO-
a0COpOIIMOHHOTO CIEKTPOPOTOMETPA, PEKUMBI ATOMHU3AIINH.
[Ipubopsl  nns  MU3MEpPEHHS  HMHMCCHOHHBIX  CIEKTpPOB.
OnyopuMeTphl, pPeXUMbl CKaHHUPOBaHMS MOHOXPOMATOPOB.
Kpuorennsie yCTpOHCTBa IS JIFOMUHECHEHTHBIX
uccrnenoBanuii. lcnonb30BaHNe WMIYJIbCHBIX JIa3€pOB IS
KMHETHUYeCKuX HccienoBanuil. [Tpubopsl 1yis peructpanuu
CIEKTpOB  paccesHuss U  oOTpaxkeHus cBera. Dypbe-
cnekTpoMeTpbl. KroBeTbl as HccieloBaHMs BELIECTB B
pa3IUYHbIX 00JaCTAX CHEKTpA.

JIa6.paboTaNe3. doromMeTpudecKue BEJINYMHBI 51
KOJIMYECTBEHHBIE 3aKOHBI CIIEKTPATILHOTO aHaIK3a: 00padoTKa
nH(OpMALIUH .

Jlab6.pabotaNe4. doromerpuss u cnekrpoMerpus. OCHOBHbBIE
3aKOHBl ~ KOJMYECTBEHHOTO  CHEKTPAJIbHOTO  aHalu3a.
KoopauHaTtel ~ CIIEKTPOB ~ NPONYCKaHWs,  MOMVIOLIEHUS,
pacCeaHus U NCITYCKaHWs CBETA.

Jlab.paGotaNe5. JlomycTrMble HHTEPBAIbl U3MEPEHUS
CHEeKTpaJIbHBIX BenuurH. Koppekius ¢oHOBOrO NOTIONIEHHMS,
HEUACAJIbHOCTHU Hy.]'IeBOI\/’I JIMHUU IIPU UBMEPEHUU CIICKTPOB
ONTUYECKOH MIoTHOCTH. IHTErpanbHas MHTEHCUBHOCTD
CIICKTPOB. CHeKTpBI YCTHBIX U HEYCTHBIX MPOU3BOJHBIX.
CriexTpanbHOE pa3pelieHue.




JIa6. paboraNe6. dyHnamMeHTaNBbHBIE, 00EPTOHHBIC U
COCTaBHBIC YaCTOThl. CHMMETpPHS CTPOEHUS U KOJIeOaHM i
moutekyd. [Ipsimas u oOpaTHas KoyiebaTenbHast CIEKTpalbHAs
3amava. Hopmanbeaeie konebanus. MatencuBaocTh MK-
CHEKTPOB MOTJIOIICHHUS], BIUSIHIE CHMMETPUH MOJIEKYJI Ha
UHTeHCUBHOCTH ntosioc MK-cniektpoB. depmu-
B3aMMOJICHCTBHSL.

JIa6.pabotaNe7. [Tomyamnuprudeckass KOHIICTIIHS
XapaKTepUCTHUECKUX (TPYNIOBBIX) KojeOaHuil. BanentHele u
nedopMalmonHbie koniebanus. Mcnons3oBanue
XapaKTePUCTHUUECKUX MOJI0C MOTJIOMICHHUS ISl CTPYKTYPHOTO
aHaJIM3a MOJICKYJI XUMUYECKUX coeIMHeHU. OCOOEHHOCTH
peructpannu UK-crekTpoB nornomenus. IMIupuiecKue
npuemsl pacumdposku MK-cnextpos.

OYHO-3A0YHASA ®OPMA OBYYEHUA

4.1 CTpykTypa AMCUHMILIMHBI.
OO6mast Tpy10€MKOCTb JUCHUILUIMHBI 110 OYHON (hopMe 00yueHus cocTaBiseT 4
3aueTHbIX equHull (144 akageMU4ecKux yaca).

1. O0beM TUCUMIIIHHBI

TpynoeMKocTb, 4acoB
Bun paboTe CemecTpbl Bcero
3 4
OO01mas TpyA0eMKOCTh 144/4 144/4
AynuTopHas pabora: 45 204
Jlexyuu (J1) 15 15
IIpaxmuuecxue 3anamus (113) - -
Jlabopamopuwvie pabomut (JIP) 30 30
CamocrosTenbHas padora 99 99
Kypcosoii npoekT (KII), kypcoBas pabota (KP)
Hoxman (/)
Dced (D)
Pedepar (P)
CaMocTosiTenbHOE N3YUYEHUE PA3/IETIO0B 99 99
By uTOroBOTO KOHTPOJIS — 9K3aMEH 36 36

4.3. Pazgenbl JMCHUILIMHBI M BUABI 3aHATHI, n3y4aemble B 111 cemecTpe

KonnyectBo yacoB
No AynuropHas
paszena HanmenoBanue pa3nenos Beero pa6ora CP
JI JIP
1 2 3 4 5 6
1 Beenenue. 1 1 4 10
O061Ke 3aMevyanysi. AHaJIUTHYECKas

10




XMMHS KaK HayKa. AHAJTUT. CIIy>k0a.
MeTo0/10THYeCKUE aCTIEKThl aH. XUMUH.
Kpatkuii ncTopruecKkuii 04epk
2 MeTpOJ'IOFI/I‘le(iKI/Ie OCHOBBI 9 9 4 10
AHATUTUYCCKON XUMUU
TepMoaMHAMUKa U KUHETUKA
XUMUYECKUX PEAKLUM.
3 TepMoIMHaMHKa ITPOLIECCOB U PEAKIIUA. 2 2 4 20
TepMmoanHamMuyeckue GyHKITUU
COCTOSTHUSI.
4 Xumuueckoe paBHoBecue. CTyneH4aroe 2 2 4 20
aBHoBecHe. CKOpOCTh peakluii
X IMHUYecKoe paBHOBECHE B PeasbHBIX
5 cuctemax MeanbHbie U peaabHbIC 9 9 4 20
CUCTEMBbI BIMSIHUS COJIbBAIIMH Ha
ABHOBECHE.
6 Teopus [{ebas- Xrokkens 2 2 4 10
(OCHOBHBIE THITBI XUMUYECKUX PEAKIUH,
7 MICIIOJIb3YEMBIX B AaHAJIMTUYECKON XMUMHUU. 2 2 6 9
K1Cc10THO-OCHOBHOE paBHOBECHE
8 Hroro 144 | 15| 30 99
4.4 CamocTosiTeqbHAas padoTa
HanMenoBaHue TeMbl TUCITUTUINHBI Buz CamMoCTOAT CIIbHOH OneHouyHOe Kon-Bo Kon
W paziena BHEAYJUTOPHOU pabOTHI CpencTRO HACOB KOMIIETEH-
oOyuaromuxcs, B T. 4. KCP U
BgencHue. [IpopaboTka yueOHOH VO, PK VK-5.3
OO0mmue 3aMevyanus. JITCPaTypBL, JICKIMH
AHanuTuyeckas XUMHs KaK
HayKa. AHaIUT. Ciryx0a. 9
MeTo1010TUYECKUE acTIeKThI aH.
xumun. Kpatkuii ucropuaeckui
OUepK
MeTposIornyecKre OCHOBBI Ipopabora yueOHof M PK YK-5.3
. JINTEPATYPBI, JIEKIUN. 8
AQHATUTUYECKOU XUMHH o ArOTOBKA A0KTAA.
TepMonnHaMuKka U KUHETUKA IpopaboTka yuebHOM I, PK VK-5.3
XUMHAYECKHX PEaKIThii. JIUTEPATYPBI, JEKLHH.
TepMoanHaMuka MpoueccoB U HozrotoBka Aokiags. 8
peakuuii. TepMoauHaAMUYECKHE
(YHKITUU COCTOSIHHMSL.
XUMHUECKOE PABHOBECHE. HozroToska 1okmaza. PK, 11 YK-5.3
CryneHuaToe paBHOBeCHE. 8
CxopocTh peakuuii
XUMHUECKOE PaBHOBECHE B IIpopabotka y4eOHoit T,PK YK-5.3
peanbHbIX cucTeMax MaeanpHpie | TTCPATYPRL, neK1i 8
1 peajbHbIe CUCTEMBI BITHSTHHS
COJIbBAIIMU HAa PABHOBECHE.
Teopust [leGast- XroKKest Ipopabotka y4eOHoi YO, PK 8 VK-5.3

JINTEPATYPBI, JEKLUH.
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OCHOBHBIE TUIIBI XUMHUYECKHUX I[Ipopabotka yueOHOM VO, PK VK-5.3

PEaKIHii, HCIIOJIb3YEMBIX B JTCPATYDPRL, JICKIHH.

AHAJIMTUYECKOU XVMUMU. 8
Kucnorao-ocHoBHOE
paBHOBECHE

Bcero 99 yacoB

4.5 JIabopaTtopHbie padoThl

Haunmenos
Ne aHue
pasaed pa3nena Conep:xkanue Ja00paTOPHBIX 3aHATHI (TEMBbI)

a AUCHMILINH
bl

KoJ-Bo
4acoB

1 2 3

1 2 JIa6.paboTaNel. CrnexrpanpHple  mpuOOpel W HX
pasHoBuaHOCTH. OnHONlydYeBas cxemMa abCOPOIMOHHOTO
CeKTpo(OTOMETpa, €€ CTPYKTYpHBIC 3JIEMEHTHI (MCTOYHHUKH
CIUIOITHOTO W JIMHEHYaTOro W3IMY4YeHHS B Pa3IHYHBIX
CTIEKTPAIBHBIX 00JaCTAX, MOHOXPOMATOPHI, (POTONMPUEMHHUKH
W3IYYCHHS, 3JEMEHTHl HH()OPMAIMOHHO-PETUCTPUPYIOIIETO
Tpakrta). [IpenmymiecTBa U HEAOCTATKH OJTHOIYUYEBON CXEMBI.
OpnnonyyeBas cxema criekTporpada ¢ ucnosibzoBanueM [13C-
MaTpul] B KayecTBE TNpuUeMHHKA. JIByxiyueBas cxema
CIEKTPAJILHOTO MPHOOpa, €€ MPEHMYIIECTBA U HETOCTATKH.

Jla0.paGotaNe2. CraHmapTHble CXE€Mbl MOHOXPOMAaTOpPOB
CHEeKTpaJIbHBIX NMprOopoB. [lpuHIMNManbHAs cxema aTOMHO-
abCOpOLIMOHHOTO CIIEKTPO(OTOMETPA, PEXUMBI ATOMU3ALINH.
IIpuGopsl  nns  MU3MEpPEHHS  HMHCCHOHHBIX  CIEKTpPOB.
OnyopuMeTphl, pPeXUMbl CKaHHUPOBaHHS MOHOXPOMATOPOB.
Kpuorennsie yCTpOMCTBa ISt JFOMUHECLEHTHBIX
uccrnenoBanuii. lcrnonb30BaHne WMIYJIbCHBIX JIa3€pOB IS
KMHETHUYeCKuX HccienoBanuil. [Tpubopsl 1yis perucrpanuu
CIEKTpOB  paccesHuss U  oOTpaxkeHus cBera. Dypbe-
cekTpoMeTpbl. KroBeTbl a1 HccieloBaHMS BELIECTB B
pa3IUYHbIX 00JaCTAX CHEKTpA.

3 3 JIa6.paboTtaNe3.doToMeTpruecKkue BEJINYUHBI u
KOJIMYECTBEHHBIE 3aKOHBI CIIEKTPATILHOTO aHaIK3a: 00padoTKa
nH(MOpMAIINH .

Jlab.pabotaNe4.doTomeTpust U crekTpoMerpusi. OCHOBHBIE
3aKOHBl ~ KOJMYECTBEHHOTO  CHEKTPAJIbHOTO  aHalu3a.
KoopauHaTtel ~ CIIEKTPOB ~ NPONYCKaHWs,  MOIVIOLIEHUS,
pacCeaHus U NCITYCKaHWs CBETA.
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4 3 JIa6.paboTtaNe5.[lonmycTUMBIE MHTEPBAJIBI U3MEPEHUS
CTIEKTPAIBbHBIX BeHYHH. Koppekuus (¢oHOBOTO MOTJIOMIEHHS,
HEHUICTbHOCTH HYJIEBOM JTMHUM NIPU U3MEPEHUH CIIEKTPOB
OINITHYECKOH IUIOTHOCTH. MIHTerpaspbHas HHTEHCUBHOCTD 4
crnekTpoB. CIIEKTPHI YETHBIX U HEYETHBIX POU3BOTHBIX.
CnexTpanbHOE pa3pelnieHue.

5 5 Jla6. pabotaNe6.dyH1aMeHTaIbHBIE, OOEPTOHHBIC U
cocTaBHBIC 4acTOThl. CHMMETPHS CTPOCHHS U KOJIeOaHU
Mmoutekyd. [Ipsimas u oOpaTHas kKosebaTenbHas CeKTpaabHas
3anavya. HopmanbHabie konebanus. arencuBaocTh K- 4
CIIEKTPOB IMOTJIOLIEHUS, BIUSIHUE CUMMETPUU MOJIEKYJI Ha
MHTEeHCUBHOCTH nojoc MK-cnexkrpos. Pepmu-
B3aMO/IEICTBHUA.

6 ) JIa6.pabotaNe7.ITomysmnupryueckast KOHIEIIIHS
XapaKTepUCTHUECKUX (TPYIIOBBIX) KojeOaHuil. BanentHele u
nedopmannonneie Konebanus. Mcmnons3oBanue
XapaKTEPUCTUUECKUX MOJIO0C MOTJIOMIEHUS AJI CTPYKTYPHOIO 6
aHaJIM3a MOJICKYJI XUMUYECKUX coeIMHeHN. OCOOEHHOCTH
peructpaunu MK-crekTpoB noriomenus. IMIUpUIecKue
npuemsl pacumdposku MK-cnexTpos.

4.6 IlpakTHYecKue (CEMHUHAPCKHUE) 3aHITUSI— HE ITPSTyCMOTPCHBI YU4ECOHBIM TUIAHOM
4.7 KypcoBasi pa6oTa — HE IpeycMOTpeHa y4eOHbIM TUIAaHOM

S. IlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecmedYeHHsl /UIA CAMOCTOSATEIbHOH pPadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOIYJII0).

1. Bacwunnbes, B. I1. Ananutnueckas xumus: B 2 kH. /B. I1. BacunbeB.—

2. M.: [Ipoda, 2013. Kx. 2: OU3UKO-XMMHYECKHE METOBI aHamm3a. — 368 c.

3. Jlypse, 1O. }O. CipaBoyHHK 10 aHATUTUYECKON XUMUH /

1O. 10. Jlypse. — M.: Xumus, 1989. — 448 c.

4. Tlentun FO.A., Bunkos JI.B. ®usndeckne MeTobl nccienoBanus B xumuu. M.: Mup. 2007 T.
(JI.B. Bunkos, I0.A. Ilentnn ®dusnyeckre MeTObI HCCAeaOBaHUS B XuMuu. M.: Bpicmias
mkona. 288 c.)

6.MoH/ OLEHOYHBIX CPEeICTB /IS MPOBeIeHUs] ATTeCTAMH 00Yy4aAIOIIMXCH MO AUCHUILINHE
(MonayJ110)
IIpenycMOTpeEHBI ClieayroIuMe BUAbl KOHTPOJIS KAYECTBA OCBOCHUSI KOHKPETHOW TUCIUIIIIMHBIL:

- TEKyIIUA KOHTPOJIb YCIIEBAEMOCTH

- IPOMEXKYTOYHAS aTTECTAIMSI 00YJAIOIIMXCS IO JUCIUILTHHE

®DoH/T OTIEHOYHBIX CPEJICTB JIJISl MPOBEICHUS MTPOMEKYTOUHON aTTECTAI[MH 00YUJaIOIIHUXCS IO
TUCITUILIMHE 0hOpMIIeH B IPUIIOKEHUH K paboueil mporpaMme TUCHUTIIHHEI.

TumnoBele KOHTPOJIbHBIE 3aJaHMs WM WHBIE MaTepHalibl, HEOOXOAWMBIEC Ul OLEHKH 3HAHWM,
YMEHH, HaBBIKOB U (WJIM) OTIbITA JIEATEIBHOCTH B MPOIIECCE TEKYIIEro KOHTPOISA

KoHTpoJsibHbIe BONpochl W 3aJaHHUSl [JI1 NPOBeJeHUs] TeKyllero KOHTPOJS U
NPOMEKYTOYHOH  aTTecTallM¥ 10 MeToJaM  OOHapy:KeHHusl, pa3JeJieHust H
KOHLIEHTPMPOBAHMS
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KoHTpo/bHBIE BONpochl M 3aJaHUsl JUIA NPOBEACHUS TEKYLIero KOHTPOJIs H
NMPOMEXKYTOYHOH aTTecTalMM 1O MeTOAaM OOHApY:KeHMs, pa3dejeHUst |
KOHIIeHTpUpoBaHus (MoayJb 1,2)

1. OOmas xapakTepuCTHKa METOJOB pa3jieleHus, HX Kkiaccudukanus, obiactu

PUMEHEHHUS.
2. 3akoH pacnpeaenenus. Koncranra u ko3 GumenTt pacnpeneneHus, X MaTeMaTHIecKoe
BBIpa)KEHUE.

3. Merong ocaxneHus. PasneneHue KaTMOHOB Ha TIpyHNbl  KHUCIOTHO-OCHOBHOM
KJ1accu(puKaIme.

4. Pas/ienenyie aHHOHOB MO pacTBOPUMOCTH coneif Ba?* u Ag*,

5. Pa3nesneHre aHHOHOB MO OKUCIIUTEILHO-BOCCTAHOBUTEIIBHBIM CBOMCTBAM.

6. I'pynnoeie peareHtol: AgNOs, KCI, H2SO4, KMnO4, KI, BaCl,, NaOH, NHsOH.
Vcronb30BaHue UX IS pa3aeieHus KATHOHOB M aHHOHOB.

TecToBbIE 32IaHUSI: METOAbI 00HAPYKEHMSI, pa3/ieJIeHUs U KOHIEHTPUPoBaHusi (MoayJib 1)
1. Onpenenuth XapakTepHblil peareHT Juist noHa K+

1) (NH4)2CO3

2) 8-0KCUXMHOJIUH

3) Na3[Co(NO2)s]

4) NazHPOg4 (B mpucyTcTBiEM aMmMuadHOTo Oydepa)

2. Kakue kaTHOHBI MOTYT OBITH OOHapy>KeHbI peakiueit ¢ SCN™?

1) Cd?* u Zn?*

2) Mn?* i Cr3*

3) Fe* u Cu?*

4) Fe** u Co?*

3. KakoBo nmpenmMyIecTBo THTPUMETPUIECKUX METOI0B IIepe]l IPaBUMETPHYECKUMU?
1) Gosee BbICOKAsI TOYHOCTH

2) BO3MOXHOCTb ONpeAETICHNUs OPraHNYeCKUX KHCIOT U OCHOBAaHHM

3) npenMy11ecTB HET

4) SKCIPECCHOCTb

JlabopaTopHasi pabota Nel

CrnexTpanbHble TPUOOPHI U UX PA3HOBUAHOCTH.

1. HEJIb PABOTBI

1.1. U3yunTs Ha3HaUEHNE, YCTPOMCTBO, IPUHIIMII JEHCTBHSI, ONTUYECKYIO CXEMY U OCHOBHBIE
XapaKTePUCTHKH CIIEKTPaIbHBIX TPUOOPOB.

1.2. U3yuuTh TUIIBI CIEKTPATIbHBIX MPUOOPOB U METO/IbI PETUCTPALINU CIIEKTPA U3JIYUECHHUS.

1.3. IIpoBectu rpagynpoBKy MOHOXpoMaTopa Y M-2 no ajimHaMm BOJIH.

1.4. PaccunTarh 3aBUCMMOCTH JIMHEWHOM TUCHIEPCUN, MUHUMAJIbHOM CIIEKTPAJIbHOM IIUPUHBI
IIEJIH, pa3pelaroniel CHIbl Mprudopa OT JUIMHBI BOJIHBI U IOCTPOUTH COOTBETCTBYIOIIHNE TPapHKH.
2. CnekTpajbHble NPUOOPHI U UX OCHOBHBIE XaPAKTEPUCTHKHU

2.1.J1puHuun gelcTBUS CNEKTPAIbHOro npudopa. OdpasoBanue ceKkTpa.

IHoa pa3noxkeHueM 3JIEKTPOMATHUTHOIO U3JIy4€HHS B CIIEKTP MOHMMAKOT Pa3JI0KeHHe ITOr0
HU3JIYYeHUS] HA MOHOXPOMATHYECKHE COCTABJIAIONINE, KAJKIAad U3 KOTOPBIX XapaKTepulyercs
onpeaeleHHOH JJMHOI BOJHBI (MJIM YACTOTOI) 1 MHTEHCUBHOCTBI0. TakuM 00pa3oMm, CIIeKTP
H3JIy4eHHs NPeACTABJsACT c000i pacnpeneeHUsi HHTCHCHBHOCTH M3JIy4YeHHs N0 JVINHAM
BOJIH (MM yacToTam). KOHKpETHOE TPOUCXO0KICHUE UCCIEAYEMOr0 H3ITyUYEHUsI OTPAKAETCA B
Ha3BaHUU crieKkTpa. Hanmpumep, ClieKTp JIIOMUHECUEHIIUH, CIIEKTP MOTIIOLIEHHUS, CIIEKTP paCCesHNUs,
CIIEKTP OTPAKEHHUS U JIP.

CnekTpanbHBIMH NPUOOPAMH HA3bIBAIOTCS ONTHYECKHE MPHOOPHI, IPeIHAa3HAYeHHBbIE IS
Pa3/10:KeHHs 3JIEKTPOMATHUTHOI'0 U3JIYYEHHUS ONITHYECKOI0 IMAaNa30Ha B CIIEKTP U AJIs
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ucc/ieJ0BAHMSA ITUX CIIEKTPOB.

Haubosee mupoko MpuUMEHSIOTCS CIIEKTpaIbHbIE TPHUOOPHI ¢ MPOCTPAHCTBEHHBIM Pa3IoKeHUEM
U3ITy4eHUs B CHEKTp, T.e. [IprOopbl, B KOTOPBIX Jy4H Pa3IUYHbIX JUIMH BOJIH Pa3AesOTCA MO
HaIpPaBJICHUIO.

K takum npubopam OTHOCSTCS CIEKTpajibHble TPUOOPHI, B KOTOPHIX AUCIIEPTHPYIOIIMMH
3J1eMeHTaMH (T.€. DJIIEMEHTaMU, pa3IeISIIOIMMHU YU Pa3IndHbIX JUIMH BOJIH 10 HAIIPABJICHHUIO)
CIIy’KaT MPeIOMIISIOIINE TPU3MBI WK TU(GPaKIMOHHbIE peméTky. B nepBom ciyyae npubopsl
Ha3bIBAIOT NPU3MEHHBIMHU, BO BTOPOM - AU (PPAKINOHHBIMH.

Cxema noo0HOTro pojia CIIeKTPaIbHOro NMpudopa npeacrapieHa Ha puc.l. OH coCTOUT U3 TPEX
OCHOBHBIX YacTel: BXOJHOT0 KoJUIMMaropa, aucneprupyromeii cucrems! (JIC) u kamepsl, B
KoTopoii Haxoautcst 00bekTuB O2 (1 ero dokanpHas mwiockocts F,F'). BxoaHol KotuMarop B
CBOIO ouepeb COCTOUT U3 oObekTrBa O1 1 y3koi menu Si. s perucrpamuu crekrpa mpuoop
cHabKaeTcs TaKkKe MPUEeMHO-PETUCTPUPYIOIIEH CUCTEMOM, YCTPOHCTBO KOTOPOIl ompeensiercs
KOHKPETHBIM CIIOCOOOM perucrpanuu crekrpa. Ha puc.l B kayecTBe mpumepa npuBeaeH npudop ¢
BU3YaJIbHOW PETUCTpallell CIeKTpa, B KOTOPOM POJIb MPUEMHO-PETUCTPUPYIOIICH CUCTEMBI
BhIMOTHsAET OKyJsip O3 u uenoBeveckuid raa3 I'.

Jlns HaOnroieHrs CIEKTPa U3ITyUYeHUe OT UCCIIEyeMOT0 HCTOYHHKA cBeTa Q mpH oMo
coOupatomieit 1uH3bl O, Ha3bIBAEMOI KOH/IEHCOPOM, HAIIPaBIISIETCS HA I1EIb BXOAHOIO
kosuuMaTtopa. O0BEKTUB KoJutuMaTopa GopMUpyeT MapaiebHbIe MYyYKU CBETa OT KaXI0i TOUKU
1ieau. DT Iy4YKU HapaBiIsSoTCs B AUCIIEPTUPYIONLYIO cUcTeMy. Jucneprupyroias cucrema
o0JasaeT TeM CBOMCTBOM, YTO OHA MpeoOpa3yeT Najaiiuii Ha He€ mapauieIbHbINA MyY0K
CHEKTPAJIbHO HE Pa3JI0KEHHOI'0 U3JyUYEHHUS! B COBOKYITHOCTD MapaljIeNIbHbIX IyYKOB
MOHOXPOMATHUYECKUX U3ITYYCHU, OTKIIOHEHHBIX HA PA3IMYHBIA YTOJ ( B 3aBUCUMOCTH OT JAJUHBI
BOJIHBI.

Jranbl GopMUPOBAHUSA M OLEHUBAHUS KOMIIETEeHIUI

HaumeHoBanue
Kontposmpyemsie pa3aennl (TeMbl) Koa xomMmerennmnn OIIEHOYHOT0
JUCIHUILIMHBI (MM ee 4acTH) cpeacraa
Beenenue. YK-5.3 YO, PK
OO6mue 3amevyaHusi. AHATUTHYECKasT XUMUS KaK
Hayka. AHaIuT. cay0a. MeTogonorunyeckue
acnekThl aH. XuMHuM. Kpartkuii ncropuueckuit
OUepK
MeTtposornueckiue OCHOBBI aHATMTHYECKOM YK-5.3 A, PK
XUMHH
TepMmoauHaMHUKa U KUHETUKA XUMHUYECKUX VYK-5.3 A, PK
peakiui.
TepMoarHAMUKA MTPOIIECCOB M PEAKITUH.
TepMmonuHaMuyeckue GYHKIIMH COCTOSHUSI.
Xummuaeckoe paBHoBecue. CTymeH4aToe YK-5.3 PK, 11
paBHoBecHe. CKOpOCTh peakinit
XUMUYEeCKOe paBHOBECHE B pealbHBIX cucteMax | YK-5.3 T, PK
WNneanbHble U peanbHbIe CUCTEMBI BIUSHUS
COJILBAITMY Ha PAaBHOBECHE.
Teopust [lebas- Xrokkens VK-5.3 YO, PK
OCHOBHBIE TUIIBI XUMHUYECKUX PEAKIIUH, VK-5.3 YO, PK
HCIIOJIb3YEMBIX B aHATMTUICCKONW XHMHH.
KucnoTHO-0CHOBHOE paBHOBECHE

Bcero 99 gyacoB
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IIkana u KpuTEepUH OLIEHUBAHUS MMCbMEHHBIX M TBOPYECKHUX PadoT

bayibl Kpurepun

['mybokoe M  mIpodyHOE YCBOGHME IIporpaMMHOro  marepuana. IlomnHsle,
[IOCJICIOBATEIbHbIE, TI'PaMOTHBIE UM  JIOTUYECKM  M3J1araeMble  OTBETHl  IIpU
5 BUZOM3MEHeHUN 3ajaHus. CBOOOAHO CIpaBIsieTCs C IOCTABICHHBIMU 3a/1adaMu,
MOXeT  OOOCHOBaTb  NPUHATBIE  pEIICHUs,  JEMOHCTPHUpPYET  BIAJCHUE
Pa3sHOCTOPOHHUMHM HaBbIKAMU M IPHEMAMU BBIIIOJHEHUs IPAKTUYECKUX paboT.
3HaHuEe NPOrpaMMHOrO MaTepualia, TPaMOTHOE H3JIOKEeHHe, 0e3 CyIIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE HA BOIIPOC, TPAaBUIIBHOE IPUMEHEHNE TEOPETUUECKUX 3HAHUM,
BJIaJICHHE HEOOXOIMMBIMU HABBIKAMH IPH BHIIOJTHEHUH NMPAKTHUECKUX 331a4.
JleMOHCTpUpYEeT YCBOEHHME OCHOBHOI'O MaTepuasa, IpU OTBETE JOIYCKAaKTCsA
3 HETOYHOCTH, IPU OTBETE HEJOCTATOYHO MpPaBUJIbHBIE (OPMYJIUPOBKH, HAPYLIECHUE
IIOCJIEZIOBATENBHOCTY B M3JIOXKEHUHM IIPOIPaMMHOIO MaTepuaina, 3aTpyJHEHUs B
BBIIIOJIHCHUH NIPAKTUYECKUX 3a0aHUM.

CnaGoe 3HaHME MPOrpaMMHOIO MaTepuaja, MIpU OTBETE€ BO3HUKAIOT OLIMOKH,
3aTpy/IHEHUS IPU BBIIOJHEHUH NMPAKTUUYECKUX PaloT.

0 He Ob110 NONBITKY BBINOJIHUTD 3a/IaHHE.

2-1

IIkana u KpuTEpHH OLIEHUBAHUS TECTOBBIX 3aaHUI

Ouenka Kpurepun
«OTINYHO» 3amanune BoinoaHeno Ha 91 - 100%
«Xopomoy» 3ananue BeimosHeHO Ha 81 - 90%

«Y 10BJIETBOPUTETILHOY 3ananue BoinonHeHo Ha 51 - 80%
«HeynosnerBoputennbHO» | 3ananue BeimosHeHO Ha 10 - 50%

7. IlepevyeHb OCHOBHOM M I0TMOJTHUTEIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOII 151
OCBOCHUS TMCUMILUINHBI (MOYJIs1)

7.1 OcHoBHas1 IuTEpPaTYypa

1.Bacunbes, B. I1. Ananutuueckas xumus: B 2 kH. /B. I1. BacuiabeB.—
2. M.: Ipocda, 2013. Ku. 2: ®U3nK0-XUMHYECKHE METO/IBI aHau3a. — 368 c.
3.JIypse, 0. FO. CnpaBounuk no ananutuaeckoit xumuu / 0. 1O. Jlypse. — M.: Xumus, 1989. —
448 c.
2. [Ilentun lO.A., Bunkos JI.B. ®usuueckue MeTosl uccienoBaus B xumun. M.: Mup. 2007
r. (JI.B. Bunkos, F0.A. [lentun ®usndeckue METONIBI HCCIENOBaHUS B XuMuu. M.: Bricmias
mikona. 288 c.)

7.2. lonoJIHUTeILHAS JUTEPaTypa

1. Jparo P. ®usnueckue metonsl B xumu, 1, 2 Tr. M.: Mup, 1981

2. Komres I'.C., [Tentun FO.A. Pacuer konebanuii monekyn. M.: MI'Y. 1977

3. KonebarensHas cnextpockomnusi. [Tox pen. bapaca A. M.: Mup. 1981

4. T'puropbeB A.W. BeeneHue B KonedaTenbHYIO CIIEKTPOCKOINI0O HEOPTAHUYECKUX COSTMHEHHM.
M.: U3n-Bo MI'Y. 1987

5. byko H.H., byuknuckuii B.J., Ilantomkun B.T. ®wusuveckue MeTOIbI HCCIEIOBAHUS

KOOPJMHAIIMOHHBIX COEIUHEHUN peaKo3eMenbHbIX dnemMeHToB. KpacHonap, Kyol'Y «Kuwuray,
2001
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6. benyasmn K. OcHoBBI MoKy IsipHO#M criekTpockormu. M.: Mup,1985, 384 c.

7.

Cemun T.K., babymkuna T.A., Sko6con T.T. [IpuMeHeHue sSAepHOTO KBaAPYIOJIBHOTO

pe3onanca B xumuu. JI.: Xumus. 1972, 536 c.

8. [OnexTponHbIii pecypc] : yuebnoe nocodue / I'. H. Mukwiesa, I'. I'. Mensuenko, H. B.
FOnHMKOBa. — DNEKTpOH. TeKCTOBBIE JaHHbIe. — KemepoBo : KeMepoBckuii
TEXHOJIOTUYECKUN HHCTUTYT NMUIIEBOI npoMbinuieHHocTH, 2010. — 184 ¢. — 2227-8397. —
Pesxum moctyna: http://www.iprbookshop.ru/14357.html
9.Tpucdonona, A. H. Ananuruyeckast Xumus [ DNEeKTpOHHBIN pecypc] : 1abopaTopHbIN
npakTukyMm. YueOHoe nmocobue / A. H. Tpudonona, U. B. MenbcuroBa. — DIJIEKTPOH.
TEKCTOBBIE JaHHbIe. — MuHCK : Beimiimas mxkoia, 2013. — 161 ¢. — 978-985-06-2246-4. —
Pexxum noctyma: http:// www.iprbookshop.ru/24051.html

8.

AP

Ilepeyenb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn “’UHTepHer”
(nasee - cerb UHTEPHET”’), HEOOXOAMMBIX /IJIsl OCBOCHUS M CIIUIIJINHBI.

3BC IPRbooks

Cuctema 'APAHT: 351eKTpOHHBIN NEPUOINYECKUAN CIIPABOYHUK [ DIEKTPOHHBIN pecypc].
Koncynpsrant [1i1roc: cripaBodHO - MOMCKOBaAs cucTeMa [ DIeKTpOHHBIH pecypce]. —

00O Hayunas anekrponHast Oubnuoreka. MlHTerpupoBaHHbIil HayuHbIH HHOOPMALIMOHHBIN
HOPTaJl B pOCCHIICKOM 30HE ceTu MIHTepHeT, BKIItoYaroIuii 0a3bl JaHHBIX HAYYHbIX M3/1aHUN
U CcepBUCHl Uil MH(POPMAIMOHHOIO O0O€cleYeHHs] HayKHM M BBICIIErO0 0Opa30BaHMUS.
http://elibrary.ru/

Nndpopmannonnas cuctema «EquHOe OKHO JocTyna K 00pa3oBaTeNIbHBIM pPecypcam»
(http://window.edu.ru/).

8.1 CocTaB nporpaMMHOro odecrne4yeHus

arONE

Enunas snexTponHas oopaszoBarebHas cucrema U-complex
AHTHIUIaruaT

OneparrionHast cuctrema Windows

Kommnbrotepras nmporpamma uist xumukoB AcidBasel ab
Kommbroteprast mporpamma Juist xumuko Chemlab

MeTtoauyeckue ykazaHus AJs 00y4aroIuXcs 110 OCBOCHUIO JMCIUIIIHHBI
Mertoanyeckre yKa3zaHHs IPEJICTaBIAIOT COOOH KOMIUIEKC pEeKOMEHIaluil u
pa3bsICHEHUM, MO3BOJISIONUX CTYAECHTY ONTHUMAaJbHBIM 00pa3oM OpPraHM30BaTh MpOIECC
M3YYEHHUs TUCUUIUIMHBI (MoayJisl). B coorBercTBHE ¢ TpeboBanusamu ®I'OC, 6ombiias yacTh
BPEMEHH JI0JKHA OTBOJUTHCS HAa CaMOCTOSATENBbHYIO pPabOTy CTYJIEHTOB, MOATOMY 0CO00e
BHUMaHHE HEOOXOAUMO YAEIUTh pa3paboTKe [Ull Hee METOAMYECKHX PEeKOMEHAAluil ams
CaMOCTOSITENIbHOM paboThl CTYIAEHTOB. MeToAuuYecKhe YKa3aHUSI MOTYT BKJIIOYATh: -
KpaTKhe TeOpeTHYeCKHe M Y4eOHO-METOAMYECKHE MaTepuanbl IO KaxIOH TeMme,
MO3BOJIAIOIINE CTYJEHTaM 03HaKOMUTBCS C CYLTHOCTBIO BOIIPOCOB, N3y4YacMbIX Ha 3aHATUU;
- BOMNPOCHI, BHIHOCUMbBIE Ha CEMHHApCKHe (IIPaKTUYECKHE) 3aHATUS, W TEKCThl 3ajad,
NPaKTUYECKUX 33JaHuil M CUTyalluil, paccMaTpuMBaeMbIX Ha 3aHATHIX; - Yy4yeOHO-
METOJMYECKHE YKa3aHUsl K CEMMHAPCKUM 3aHSTHUAM; - Y4eOHO-METOJAMYECKUE MaTepHabl
[0 CaMOCTOSITENIbHOW PaboTe 0Oy4YaroLINXCsl, METOJUYECKUE yKa3aHUs 10 MOATOTOBKE K
NPaKTUYECKUM, J1a0OpaTOpHbIM M CEMHHAPCKUM 3aHATHSIM, TeMbl pedeparoB, 3cce,
IpYNIOBBIE 3aJaHUs, WHJIMBUIYyalbHbIE TBOPUYECKHE 3aJaHui U Jp.; - METOJUYECKHE
yKa3aHHUs 10 BBINOJIHEHUIO JIabOpaTOpHBIX paldoT (MpakTHKyMa), a TakXKe IepeueHb
KOHTPOJIBHBIX BOIIPOCOB MJIM TECTOBBIX 3aJlaHUi Ul MPOBEPKU T'OTOBHOCTH CTYJIEHTOB K
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http://www.iprbookshop.ru/14357.html
http://window.edu.ru/
http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

BBITIOJIHEHHIO JTA0OPAaTOPHBIX PAOOT (MpakTHKyMa) W OIEHKH NPUOOPETEHHBIX HMH B
nporiecce BHIMOTHEHUS Pa0OThI 3HAHUH U HABBIKOB;

10. [lepeyeHb HH(OPMALMOHHBLIX TEXHOJIOTUI, HCIOJb3yeMbIX NPH OCYLIECTBJIEHHH
0o0pa30BaTeJIbHOI0 TMpoLecca Mo JAUCHMILIMHE (MOAYJI0), BKJIKYAs MepevYeHb
NpPOrpaMMHOro ofecnedyeHuss ¥ WHQPOPMAIUMOHHBIX CHPABOYHBIX CcHCTeM (NIpH
He00X0IUMOCTH).

Enunas snekTponHas oopaszoBareibHas cucrema U-complex
AHTHIIIAruaT

Buneo-nexuun

DNEeKTPOHHbIE YUeOHUKU

DNEKTPOHHBIE NTPE3EHTALIU

KomneloTepHoe TecTupoBaHue

11. MaTepuanbHo-TeXHU4YeCKasi 06a3a, He00X0AUMAs 1JIsl OCYLIeCTBIEeHUSA
00pa30BaTeILHOIO MPoLEcca MO0 JMCUHUILIHHE (MOLYJIIO).

1. JlexuuonHble 3aHATHS MpoBoaATCs B aynutopun 2-02 nekiuonnoro kopmyca (b) (kopmyc
Kammyca) Ye4eHCKOro rocyJapcTBEHHOTO YHUBEPCUTETA, OCHAIIIEHHOW TaKXkXe U
MPE3CHTAIIMOHHONW TEXHUKOU.

2. JlaGoparopHbie pabOThI TPOBOAATCS B yUSOHBIX TabopaTopusix Kadeaphbl 00mmeld XuMuu

(3-28, 3--18), koTOpHIC OCHAIICHBI BHITSKHBIMU IIKa(GaMu ¥ OCHOBHBIM J1a00PaTOPHBIM

000pyI0BaHUEM:

07151 836euUBaHUsI — BEChl TEXHOXMMHYECKHUE U aHATMTUYECKHE,

4. ona ¢unvmposanus — BOPOHKH CTEKIISHHBIE, dapdopoBbie, K0iObl byH3eHa, HacOCHI
KamoBckoro, BaKyyMHBIE HACOCHI,

5. 014 evicywusanus U NPOKATUBAHUS Geujecm8 — OSKCHUKATophl, vamku [lerpu,
dapdopoBble YalIKy, TUTIIH, CHUPTOBKH, CYIIUIIbHBIE MIKa(bl, My(eabHbIe eYH;

6. ona nmpucomoeénenusi pacmeopos — CTaKaHbl, MEpHbIE KOJIOBbI, MEpPHBIE IMIUHJPBHI,
MUIETKH, HA0OpbI APEOMETPOB;

7. Ona nposedenus pa3IuyHbLIX ONLIMOE NO NOTYYEHUIO BeujecCms U BblAGNIeHUI0 UX
XUMUYECKUX C80lUcmE — CTEKIISTHHBIE MPOOUPKHU, CTAKaHbI, KOJIOBI U PETOPTHI; KOJIOBI
Bropuia;

8. BOpPOHKWM KamenbHbIe, CKIsSHKH [[pekcens, TUllleHKo U Ipyrue NPOMBIBHBIE CKIISTHKH;

9. ¢apdopoBeie wHamky, CTakaHbl, THIJIM, CTYNKHM C TECTHKaMu; anmaparel Kwumma,
ra30MeTpbl, 030HATOPHI, KATIOPUMETPHI, TEPMOMETPHI, KOJIOOHATPEBATEIH;

10. BoasiHBIC, MACIITHBIE M TICCYaHbIC OaHU,

11. xonoaunsHukK JInOuxa, BO3AYIIHBIE XOIOIUILHUKH, KPUCTAIITU3ATOPBL;, TPUOOPHI JJIs
HaOJIOCHUST AJIEKTPOIIPOBOIHOCTH, JAJIS AJIEKTPOJIN3a; TajJbBAaHUYECKHE 3JIEMEHTHI;
BOJIETMETPHI, TEPMOTIAPHI, JTA00OPATOPHBIE aBTOTPAaHC(HOPMATOPHI,

12. nmepememmBaromiee ycTpoicTBO, IeHTpUdyTra, KoJboHarpeBaTeny;

13. crombl 1abopaToOpHBIE U MPUCTEHHBIE C MOABEICHHBIMH - BOJIOW U TEPEMEHHBIM TOKOM 220
B;

14. xumuueckue mkadbl AN XpaHEHUS: PEaKTHBOB; MOCYAbI; TPUOOPOB; XalaTOB, BEpXHEH
OJICKTBI, BEITSDKHBIE IIKa(bI, HA0Op apeoMeTpoB, KasopumeTp, pH-MeTp, ciektpodoromerp,
(doToxoIOpUMETp, TA00PATOPHBIA MUKPOCKOII.

w
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MUWHUCTEPCTBO OBPA3SOBAHMS 1 HAYKU
POCCUUCKOU OEJJEPAIINN
®denepalibHOE TOCYJapCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE

YUPEKACHUE BBICIIET0 00pa3OBaHUsL
«YHEYEHCKNU I'OCYAAPCTBEHHbIM YHUBEPCUTET
NMEHU AXMATA ABJIYJIXAMNJIOBHUYA KAJIBIPOBA»

OUIOJIOTUMYECKUN ®AKYJIBTET
Kadenpa «Ileqaroruka u ncuxosorus

PABOYASA ITPOI'PAMMA
YYEBHOU JUCIHUATLIAHBI

«IIcuxoyorusi ¥ megaroruka BBICHIEH IITKOJIBI

HanpaBneHHe IIOArOTOBKH

buonorus

KOI[ HallpaBJICHUA ITOAT'OTOBKHU

04.04.01

[Ipoduns noaAroTOBKM

Heoprannueckas xumust

KBanudukanus BelTyCKHUKA

Marwuctp

®opma 00yueHust

Ounas, OuHO-3209HAs

Ko nucuumael

b1.B.0O5

I'po3usrii, 2023 1.




AxxueB M.B. Pabouas mporpamma yueOHOM mucnurinHbl «IIcuxonorus u megarormka
Beiciiei mkonby [Tekct] / Coct. M.B Asues. - I['posnbiii: ®I'BOY BO «YeueHckwii
rocyaapcTBeHHbIN yHUBepcuTeT UM A.A. KaasipoBay, 2023 .

Pabouas mporpamMa paccMoTpeHa u onoOpeHa Ha 3aceJaHuu Kadeapbl NeIaroruku U
MICUXOJIOTHH, PEKOMEHI0BaHA K MCIOJIb30BaHUIO B yueOHOM mpouecce (mpotokon Ne 1 ot 05
utonsi 2023 r.), cocraBiena B coorBercTBuH ¢ TpedoBanmsiMu OI'OC BO mo nampasieHuio
noarotoBku  04.04.01 Xwumwust (YpoBE€Hb MarucTpaTyphl), YTBEPKJICHHOTO TPHUKA30M
MunucrepctBa odpazoBanus u Hayku Poccuiickoit @enepanuu ot 13 utons 2017 r. Ne 655, ¢
yueroM npoduiisa «Heopranudeckas XuMus», a Takke padouuM y4yeOHBIM IUIAHOM I10 TaHHOMY
HaIPaBJIEHUIO IOJITOTOBKHU.

© Axues M.B., 2023 r.
©®I'bOY BO «YeueHnckuii rocyrapcTBeHHbIN yHUBepcuTeT UM. A.A. KaabipoBay, 2023 r.
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10.

11.

Conep:xxanue

CTp.
Llenu u 3a7a4 OCBOCHUS JTUCIUILIAHBI 4
[lepeueHs TUTAHUPYEMBIX PE3YJIBTATOB OOYUYCHHS 110 TUCIUTIIHHE

(MOIYJI0), COOTHECEHHBIX C IJIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHUS
00pa30BaTeNbHOM POrpaMMbl 4
Mecto nucuurumnbl (Moayiisi) B ctpyktype OITOIT 5
ConeprxaHue TUCIUTUTHHBI (MOYJIsI), CTPYKTYPHUPOBAHHOE 110 TeMaM

(paznmenam) ¢ ykazaHHEM OTBEACHHOIO Ha HUX KOJIMYECTBA

aKaJeMUYECKHIX YacOB U BUJIOB YUCOHBIX 3aHATHMA 5
[Tepeuenp yueOHO-METOANUECKOTrO OOECIIeUeHHs I CAMOCTOSTEIbHOM

paboThl 00YYAIOIIUXCS 10 TUCIUTUTHHE (MOJTYIIIO) 17
@DOH/T OLIEHOYHBIX CPEJICTB AJIs IPOBEACHUS MPOMEKYTOUYHON aTTecTalluu
00yyJarouumxcs no JUCHUILITHHE (MOJIYJIIO) 18
[lepeueHb OCHOBHOM U AOMOIHUTENBHON Y4eOHOM TUTEPATyPHI,

HE0OXO0JUMOM ISl OCBOCHUSI JUCIIUIIMHBL (MOJLYJIs1) 21
[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH

"NuaTepHer”, HEOOXOAUMBIX JIJIS OCBOCHUS UCITUTUIMHBI (MOJTYIIS) 21
MeTtoauueckue yka3zaHus JUisi 00y4aroIuXcs 0 OCBOCHUIO JTUCITUILINHBI

(Momys) 22

[TepedyeHb MHPOPMALMOHHBIX TEXHOJIOTUM, UCIIOIb3YEMbIX IIPU

OCYIIIECTBIIEHHN 00pa30BaTeIbHOTO MPOIIECcca 110 JUCIUIUINHE (MOIYIIIO),

BKJII0Yas [IepeYeHb IPOrpaMMHOro odecreueHust 1 HHPOPMALMOHHBIX

CIPABOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH) 24
Onucanue MaTepuantbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN IS

OCYILECTBIICHHS 00pPa30BaTEIBHOTO MPOLIECCa MO AUCIUIUIAHE (MOTYITIO) 24



1.1lesn u 3a7a9M TUCUUILIMHBI
Henp wu3yyeHHss AUCHUILUIMHBI — (HOPMUPOBAHHE IIEJIOCTHOTO M CHUCTEMHOTO
MOHUMaHHUS TICUXOJIOTO-TIEIArOTHYECKUX 33Jlad W METOJIOB TPENoJaBaHus Ha COBPEMEHHOM
JTare pa3BUTHUSA OOIIECTBA; HAyYeHHME KOMMYHHUKAIMU B TPO(ECCHOHATLHO-TIEAArOru4ecKOi
cpene u ob6mectse. POpMHUPOBAHUE Y MAaruCTPOB KOMITETCHIIMM, HEOOXOMUMBIX IS TJIAHUPO-
BaHMs ¥ S(PQPEKTHBHOTO OCYIICCTBICHHUS IPEIOIaBaTeIbCKOW JIEATEIbHOCTH B BYy3€ IO
OCHOBHBIM MPO(eCCHOHATBHBIM 00pa30BaTeIbHBIM MPOrPaMMaM BBICIIIETO 00Pa30BaHUsA.

3agauM JUCHMIIMHBI. HAYYUTh HCIIOJIB30BaTh OOILENCUXOJOIMUECKUE U IeJaroruyeckue
METO/bI, APYTrde METOAMKH W YacTHhIE NPHUEMBI, MO3BOJAIOmME 3(PPEKTHBHO CO37aBaTh U
pa3BUBaTh IICHUXOJIOTHYECKYIO0 CHUCTEMY «IIpernojaBarelb — ayJIuTopus»; cHOopMUpOBaTh Yy
00y4aroluxcsl IMpeICTaBICHUE O BO3MOYKHOCTH HCIOJb30BAaHUS OCHOB IICUXOJIOIMYECKHX
3HAaHUM B IpolLlecCe pEIIEHUs IIUPOKOIro CIEKTpa COLHAIbHO-TIENAarOrHYeckux Mpodiem,
crosmux mepen npodeccuonasoM. OcCBOeHHE COBPEMEHHBIX 0O0pa30BATENbHBIX TEXHOJOTHIA,
CHOCOOCTBYIOLIMX CTAHOBJIEHUIO OyAYIIEro KOHKYPEHTOCHOCOOHOrO CIIELUAINCTa B YCIOBUSIX
MHOTOYPOBHEBOI'O BbICIIEro 00pa3oBaHus. POpMUPOBAHME MOTHUBALMU Ha MPOECCHOHAIBHO-
TBOPYECKOE CaMOpa3BUTHE B OOJACTH IEAArOrMYECKON JEeATeIbBHOCTH B BYy3€ Ha OCHOBE
KOMIIETEHTHOCTHOT'O ITOAXO0AA.

2. Ilepevyenp MJIaHMPYeMBIX pe3y/IbTATOB O0y4YeHHsl MO AUCHMILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbHOM IPOrPaMMBbl

[Ipouecc wu3yuenus gucummiuHbel «llcuxosnorus W nemaroruka BbICIIEH IIKOJIBD)
HarpasieH Ha GOpMUPOBAHHE CIEAYIOUMX KOMIIETCHIIMMI:

Karteropusi komnereHuuii Kon

I'pynna xoMmnereHuuit
KOMIIETEHIIU U

VK-6: Cnocoben
OIIpEACIIATh u
peajin30BbIBaTh
IIPUOPUTETHI
MexKynpTypHOE cOOCTBEHHOM
B3alMOJIeIiCTBHE JeSITEIBHOCTH U CITOCOOBI
€€ COBEpIICHCTBOBAaHUS
Ha OCHOBE CaMOOLIEHKH

YHuBepcanbHbIe

B PE3YyNbTATEC M3YUCHUA NUCHUIIJIMHBI CTYACHT JOJKCH !

Koa xomnereHmuun NuaukaTopsl I[InanupyemMble pe3y/ibTaThbl 00y4eHH s
AOCTHIKEHM S no aucuuniaude (3YB)
IpodeccnonanbHbIe
VK-6.1: 3HaTh:
OnecHuBaet CBOU
pecypcel U UX IIPEIEbl CHOCO6BI N MCTOABI CAMOPA3BUTHS U
(JIMYHOCTHBIE, camoo0pazoBaHus
VK-6 CUTYaTHUBHBIC,
BPEMEHHBIE), Ymern:
OIITHMAJIEHO 150.4
HCIIONIB3YeT juist | CAMOCTOSITENIBHO OBJIA/ICBATh 3HAHUSMU U

YCIENIHOrO BHIMOJHEHHs | YEIOBEYECKOTO IOTEHIIMAIA HABBIKAMH UX
MIOPYYEHHOT0 3aJaHHUs MIPUMEHEHHSI B PO eCCHOHATLHON




NeSTeNbHOCTH, JaBaTh MPABUIHHYIO
CaMOOIICHKY, BBIOMPATh METOJIBI U
CpelCTBa pa3BUTHUS KPEATUBHOTO
MIOTEHLIMAJIA.

Baaners:

HaBBIKAMU CAMOCTOSTEIILHOM, TBOPUECKOM
paboThl, yMEHHEM OpPraHU30BaTh CBOU
TPYI; CIOCOOHOCTBIO K CAMOAHAIIU3Y U
CaMOKOHTPOJII0, CaMO0OPa30BaHUIO U
CaMOCOBEPILICHCTBOBAHUIO, K TIOUCKY H
peanu3anu HOBBIX, Y3PPEKTUBHBIX (HOpM
OPraHM3aLUH CBOCH JIESITEIbHOCTH.

VK-6.2:
Onpenensier NpuOPUTETHI
poheccuoHaIbHOTO
pocTa U crocoObI
COBEPIIICHCTBOBAHUS
COOCTBEHHOH
JIEITEIbHOCTH Ha OCHOBE
CaMOOIIEHKH I10
BEIOpAaHHBIM KPUTEPHSIM

3HaTh.

- OCHOBBI OpraHU3allii U PYKOBOJCTBA
KOMAaHJIOH JeATEIbHOCTBIO;

- 0COOCHHOCTH KOMaH/HOW PaboThI;

- CYIIHOCTh  JyXOBHO-HPABCTBCHHBIX
[IEHHOCTEN  JUYHOCTH WM Mojenel
HPABCTBCHHOT'O [IOBEIECHUS B
COBPEMEHHOM IeJarOruKe.

Ymern:

- OpraHuW30BBIBATH U  PYKOBOJUTH
3¢ peKkTUBHONM KOMaHIHON PabOTO;

- BBIpa0aTHIBATh KOMAHAHYIO CTpPATETHIO
JUISL TOCTHYKEHUS TIOCTaBICHHOM 1IeIH;

- MIPUMCHSIT TEXHOJIOTHH JUTs
OpraHHU3aIi KOMaHIHOM paboThI;

- ONMUpaThcs HAa JTyXOBHO-HPABCTBCHHBIC
TPUHIIUTIBI BOCITUTAHUS TUTSE
BBICTPaNBaHUS 3¢ pexTUBHOTO
00pa3oBaTeNBpHOrO MpoIlecca;

- OCYUIECTBJISITH OTOOpP JAMAarHOCTHYECKUX
CpPeACTB  JUIs  ONpEeNeNeHUs  YPOBHS
c(OpMHUPOBAHHOCTH JTyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH.

Biaajgern:

- crocobamu 3¢ deKTUBHOTrO
LeJIenoaraHus KOMaHTHOH
TeSITeTbHOCTH;

- cnmocobaMu ympaBlieHUsT KOMaHIOW JUIs
IOCTHKEHUS IOCTABIEHHBIX LEJIEH;
- cnocobamMu pazpabOTKU W peaau3aruu

MIpOrpaMm JyXOBHO-HPABCTBEHHOT'O
BOCIIUTAHUS OOYYaIOUIUXCS B Pa3IUYHBIX
BHJIAX y4eOHOM u BHEyU4eOHOM
JESATEIbHOCTH B 00pa3oBaTeNbHBIX
YUPEXKJICHUSX;

- cnoco0amMHM CO3/laHUS M pealu3alnuu
YCIIOBHM JUISL 3¢bdeKTUBHOTO

5




AYXOBHOHPABCTBCHHOI'O BOCIIUTAHUS.

3HAaTh: NIPUHIUTIBI HOPMHUPOBAHUS
VK-6.3: 00pasoBaTeNbHON Cpebl U

00pa3oBaTeNBFHOrO MpoIecca B

BeicTpauBaet rudkyto
COOTBETCTBHUH C TPEOOBAHUSIMHU

poeCCUOHATIBHYIO

06pa30BaTeJIBHBIX CTaHOapTOB.
TPACKTOPUIO, UCIIOJIb3YS

HHCTPYMCHTBI YMeTh: UCTI0JIb30BaTh COBPEMEHHBIE
HCIPCPRIBHOI'O o0pa3oBaTeNbHbIC TEXHOJIOTHH JIJIS
00pa3oBaHus, C yICTOM oOecrieyeHns KayecTBa 00pa30BaTeIbLHOTO
HAKOIUJICHHOT'O OTIbITa npouecca

npodecCuoOHAITBHON

NESITETBHOCTH 1 Bianers: cCOBpeMEHHBIMH METOIUKAMHE U
JMHAMHAIHO TEXHOJIOTHSMHU OPTaHU3alluu 1
M3MCHSTIOLIIXCS IPOEKTHPOBAHUS 00Pa30BATEIHLHOTO

Tpe6OBaHI/H\/JI pBIHKA Imponecca Ha pas3IM4HbIX YPOBHAX

Tpyna

B pe3yibTaTe U3ydeHUusA JUCHUIIIMHBI MAarucCTp A0J/I2KE€H:

- 3HATb: TUIMYHBIC MOJOXEHUS MCUXMYECKOIO COCTOSHHS CTYAEHTAa; OTpPHULATEIbHbIE
NICUXUYECKUE COCTOSHUS NCUXUKHU CTYAEHTA U UX HPENYNPEKICHUS; OCHOBBI MEXIUYHOCTHBIX
OTHOILEHWH; NMPHU3HAKK MpPOILecca COLUAIBHOIO ICUXOJIOIMYECKOro KIMMAara B KOJUIEKTHBE;
OCHOBBI TMPO(DUIAKTHKH HSMOIUOHAIBHOTO BBITOPAaHHMS IMENarora; CpeacTBa HM  METOMBI
[e1arOrMYecKoro BOo3/1eUCTBHS Ha CTY/ACHTA.

- yYMeTb: OIpEAENsATh HaIMpPaBICHHOCTb M MOTHUBBI NE€JAArOTMYECKOW JIeATEIbHOCTH;
ONpEACNATh MPEACTaBICHUS O PEAJTbHOM M HICAIBHOM IIEfarore; IPOrHO3MpPOBaTh U
IIPOEKTUPOBATh MEIarOrHUECKYI0 JAEATEeIbHOCTD; BIAJIETh UTPOBOM AEATEIbHOCTHIO M HaBbIKAMU
CYNEpPBU30PCKOM IIOMOIIM; BJIaAETh INpPUEMaMH AKTHBHOIO CIyIIAHUS; YMETh pa3pelaTh
KOH(JIMKTHBIE CUTYallUH.

- BJaJeTb: HaBbIKaMM 3(Q(QEKTUBHOIO IEJaroruyeckoro OOLIeHHs B  pa3IMYHbBIX
npoeCCHOHATIBHBIX CUTYaUAX; MeJarori4eckiM TaKTOM IPH pelIeHUH Mpo(ecCHOHATbHBIX
3a/1a4; HaBbIKAMU CaMOAHAlIM3a M CaMOKOHTPOJS IEJAarormuecKoi NesATENbHOCTH; HaBbIKAMU
olleHUBaHUsT  A(Q(PEKTUBHOCTH  CHOPMHUPOBAHHOCTU  COOCTBEHHBIX  MPO(eCCHOHAIbHO-
NEeAarornyeckux KOMIIETEHIMI; YMEHUSMU U HaBBIKAMHM IMPOPECCHOHAIBHO - TBOPYECKOIO
CaMOpa3BUTHA HAa OCHOBE KOMIIETEHTHOCTHOTO TIOJXO/a; HCIOJIb30BAHUEM II€1aroru4ecKon
TEOpPUHM U TPAKTHUKH BY30BCKOIO OOyuY€HHUs TMpU pelIeHUHu MNpoPecCUOHANbHBIX 3a]ady;
WHHOBAIIMOHHBIMM  TEXHOJIOTMSIMH B COBPEMEHHBIX COLMOKYJBTYPHBIX YCIOBHAX A
o0ecrieyeHns KadyecTBa yuyeOHO-BOCIHMTATENILHOTO Tpoliecca B By3e; CIIOCOOAMHU aHalu3a, IJa-
HUPOBAHMA U OLIEHUBAHUS 00pa30BaTEIHLHOIO MPOIIEcca B BY3€ U €T0 PE3yJIbTaTOB.



3. Mecto nucuuminnsbl B ctpykrype OITOIT

PaGouass mporpamMma mnpenHasHadeHa IS NPENOJaBaHUS JUCHUIUIMHBI  0a30BOM
npodeccrnoHanbHOro nukia quciumine 6iaoka 1 (b1.B.05) maructpam 04HO#M U OYHO - 3a04HOM
dbopm oOyuenus o HarpasiaeHuto moaroroBku 04.04.01 «Xumus» B 2 cemectpe.

Pabouas mporpamMmma coOCTaBle€Ha B COOTBETCTBHH ¢ TpeOoBaHusMu DenepanbHOTO
roCy/apCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa BBICHIETO MPOGECCHOHAILHOTO 00pa30BaHUS
no HanpasieHuto noarotroBku 04.04.01 «Xumus», yTBep)KISHHOTO MpUKa3oM MuHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @enepanun ot 13.07.2017 r. N 655.

qaCTu

4. Coneprxkanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAaHHOE 110 TeMaM (pa3aejiam)
€ YKa3aHHMeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKAJeMHYeCKUX WU ACTPOHOMHYECKUX

4acoB M BU/JI0OB Y4eOHbIX 3aHATHI

4.1 CTpyKTypa AMCHUIIMHBI

OO0mass TpyAOEMKOCTh AMUCHUHUIUIMHBI TO JaHHOW ¢opMe oOyueHus cocraBiseT 4

3a4eTHBIX equnuil (144akageMUYeCKX 4acoB).

®opma paboTsl 00yvaromumxcs/Buibl yueOHbIX 3aHATUN TpyaoeMKocTh, 4acoB
CemectpalCemecTpa
p P4 Beero
1 2
KoHTakTHas aynutopHas paboTa 00ydarommxcs ¢ 30 30
[pero/IaBaTesIeM:
Jlexiuu (JI) 15 15
[TpakTiaeckue 3anstus (I13) 15 15
JlaGopatopusbie pabotsl (JIP)
CamocrosiTesibHas padora: 114 114
Kypcosoit npoekt (KII), kypcosas padora (KP)
PacueTHo-Tpaduueckoe 3ananue (PI'3)
Pedepar (P)
Dcce (D)
CaMmocTosTeNbHOE U3YUEHUE Pa3/IeNIoB 80 80
KonTponbHas paboTa
CamonoaroToBka (mpopadoTKa ¥ MMOBTOPEHUE JIEKITMOHHOTO
MaTepHuaia U MaTepuasia yueOHUKOB U YYEOHBIX TTOCOOUIA, 34 34
MOJIrOTOBKA K JJA0OPAaTOPHBIM M MPAKTUYECKUM 3aHSATHUSIM,
KOJIJIOKBHyMaM, pyOeXHOMY KOHTPOJIIO | T.].),
IlonroroBka U caaya 3K3aMeHa
By uTOroBoro KOHTpoOJIs (3a4eT, YK3aMeH ) 3auer
4.2 ConepixaHue pa3iejoB AUCHUILIUHBI.
Conep:xanue pa3jaena dopma
Ne HaumeHoBaHue
TEeKYLIero
pasjiena pasjena
KOHTPOJIS




2

Ilcuxomoro-
IeJarorndecKmue
OCHOBaHHUA
podeCCHOHAIBHO-
JINYHOCTHOT O
CTaHOBJICHUS
MIPEIoJaBaTest
BYy3a

Criermuduka npogeccuoHaIbHON
JesITebHOCTH npenojaBaress By3a.
[IpodeccuonanbHO BaXKHBIE IICUXOJIOTMYECKHE
KayectBa  nexarora.  llpenojaBarens — Kak
MHTEJUIMTeHTHAs, JYXOBHO Ooraras, TBOpYecKas,
cBOOOJHAs, TyMaHHas, TIPaXJAaHCKH aKTHUBHasd,
KOHKYPEHTHO-CIIOCOOHas JMYHOCTb.
MOTHBAIIMOHHO-IIECHHOCTHbIE ~ OTHOLIEHHUA K
npodeccroHabHO-TIeIarOrMYeCKOH
NEeSITeIbHOCTH B By3€. AKMEOJIOTHYECKUE ACTIEKThI
npodeccnoHATEHO-TUYHOCTHOTO pa3BUTHS
npenonasatens. llcuxonoruueckue Oapbepsl B
npoeCCHOHATTELHOM CaMOOIIpEICIICHUH.
[IpodeccuonanbHo-nIe1aroruyeckast KyJIbTypa
MperoiaBaTelisi: CYIIHOCTh U CTPYKTYpa.

[TpodeccronanbHO-TIEIarornyecKue
KOMIIETEHIIH IpenoIaBaTes. CtpykTypa
KJIIOYEBBIX NPOPECCHOHATBHBIX  KOMIETEHIHUH
rnejarora  BbICHIeW mkousbl. [lemarormueckue
YCIIOBUS Pa3BUTHs KIIIOUYEBBIX MPOQeCcCHOHATBHO-
MeIarOrMYeCKIX KOMIICTEHIIHHA B
o0pa3oBaTeNbHOM IIpollecce BBICHIEH U Mpo-
(beccuonanpHON mKONBL. Kputepun u mokasarenu
pa3BUTHS KITOYEBbIX npogeccuoHaIbHO-
MearOrMIeCKUX KOMITETEHITHIA.

[Tenarornyeckast TEXHOJOTHMsSI KaK MOJEIb
COBPEMEHHOW TeNarorn4eckoil JesiTeIbHOCTH TI0
MIPOEKTUPOBAHNIO, OPraHU3alMM M IPOBEACHUIO
ydyebHoro mporecca. OCHOBHbIE KOMIIOHEHTBI
oOpa3oBaTenpHON TexHoJoruu. Kiaccudukanums
TEXHOJIOTUM  OOy4YeHHs.  TpagWlMOHHBIE W
MHHOBAILMOHHBIE TEXHOJIOTUH, ux
XapakTepUCTHKa.  TeXHOJNOTHUS  MOJYJIBHOTO
o0yuyeHMs KaK KOHLEHTpalMs HUIeH TEOpHUH U
MIPAaKTHKU po0JIEMHOTO 51
muddepeHpoBaHHoro obydenus. TexHoaorus
rpynnoBoi JTUCKYCCHH. CrniocoOsl
CTPYKTYPUPOBaHUS  JUCKycCUHM.  TexHomorus
3HAKOBO-KOHTEKCTHOrO0  00y4yeHus. OCHOBHBIE
TpeOOBaHUsl, KOTOPBIM JIOJIKHO
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IIcuxomoro-
MeIaroruaeckoe
H3y4EeHUE
JIMYHOCTHU CTYJEHTA

Bo3pacTtHele  0COOEHHOCTH  CTYJIEHTOB.
JInyHOCTHBIE 0COOEHHOCTH CTYI€HTOB.
Ilo3HnaBaTenbHbIE 0COOEHHOCTH CTYIECHTOB.
JBrKyIuyMe CWiIbl, YCIOBUS U MEXAHU3MBI
pa3BUTUS JIMYHOCTH CTYJEHTAa. YUYEHHE Kak
KBa3UNpodeccuoHanbHas JesITeIbHOCTh CTYACHTA.
Meroasl CTUMYJISIAA TBOPYECKOM JEATEIBbHOCTH
CTYJIeHTOB. Pa3BuTHe JIOrH4ecKOro U TBOPYECKOro
BHUJIOB MBIIUIEHUS! CTYACHTOB B Ipolecce o0y-
YEHUS U BOCIIUTAHUs B BY3e€.
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MortuBannonHasi cdepa CTYIEHTOB Kak
cyOobekToB oOpa3oBanus. [loaumMoTHBaIIMOHHOE
JIepEeBO JTOMUHUPYIOIIUX MOTHBOB CTYICHTOB.
Hepapxuueckas CTpyKTypa MOTHBOB: OCHOBHBIE
BHJIbI MOTHBAIIUH - MOTHBBI-TECH/ICHIIUU - MOTHBHI-
CHOCOOBI - MOTUBBI-CPE/ICTBA - MOTHUBBI-ICHCTBHUS.
Tunonorus JMYHOCTH CTY/ICHTOB:

XapaKTepucTHKa M JuHamuka. llpusHaku
TUIOJOTHU:  YCHEITHOCTh Y4eOHO

npodeccuoHanbHOM JeSITeNIbHOCTH,
CIOCOOHOCTh K  CaMOpa3BUTHIO, TBOPYECKUN
MOTEHIIUAJ, HWHTEJJIEKTyallbHble CIOCOOHOCTH.
JlmaraocTuyeckue " KOPPEKIIMOHHBIE
BO3MO>XHOCTH THUIIOJIOTHU CTYJICHTOB.

CemuHap kak ¢opma o0OCYXIeHUS Y4eOHOTO
MaTepuaiga B BBICHICH MIKOJIE, BUIbl CEMHHAPOB.
3amaun  cemuHapa. OCOOCHHOCTH MMOATOTOBKH
mperoiaBaTesiss ¥ 00y4aromerocs K MpoBEICHUIO
cemuHapa. [IpoOrnemMHBIE BOMPOCHI CEMHUHapa.
OcobenHoctu pabOTHI MpernojaaBareiss B MEPUOJ
MOATOTOBKM K ceMuHapy. Herpaaunuonusie
dbopMbl TpoBencHHS cemuHapa. (OcoOeHHOCTH
opraHu3amyy BeOMHApOB (OHJIAHH-CEMUHAPOB), UX
(yHKIIMOHATILHBIC BO3MOXHOCTH. Hemn
MPAKTUYECKHUX 3aHATHUH. [ToaroroBka
IperojaBaTeNiss K MPOBEACHUIO IMPAKTHYECKOTO
3aHATHS, TOPSAOK MPOBEACHHS MPAKTUYECKOTO
3aHsaTUs.  JlaGopaTOpHBIM  MPAaKTUKYM  Kak
Pa3HOBUHOCTb MPAKTHIECKOTO 3aHSTHUS.
KomnokBuym — cobecemoBaHre TpenogaBaTess ¢
oOyyaromumcsi. Meron npoektoB. OpraHuzanus
MIPOEKTHO-UCCIIEIOBATEIHCKON Pa0OTHI CTYACHTOB.

[IpodeccrnonanbHo-
Mearoruyeckoe
oOmieHue
IperoaBaTels

OCHOBHEIC BHJIBI e Jaroru4ecKoi
JeATEeIbHOCTH TMpenoaaBaTens By3a. CTpykTypa
nejaroruyecko aestenbHoct. [lpenopaBaTens
Kak  CyOBEKT  KyJbTYphl, KaK  HOCHTENb
0011IeUeIOBEUeCKUX u npodhecCuOHATBHBIX
LIEHHOCTEM. HpaBcTBEHHO-TICUXOJIOTUYECKHIT
o0pa3 mpernoaaBaress.

CyIHOCTbD, 1IE€Th W BUJIBI ME€JarOTHYECKOTO
00IIIeHUS. OcobeHHOCTH 1€ 1arOru4eCcKOro
oO01IeHus. OnTuMaliLHOE eJarornyeckoe
obmenne. OyHKIUN TETArOrHYecKOro OOIIEHUS.
CpenctBa negarorndyeckoro oomenus. CTpykrypa
MeJaroruyeckoro  OOIIEHUs:  MOJCIUPOBAHHE
MPEACTOSIIETO OOIIEeHH; OpraHu3aIus
HETMOCPEICTBEHHOT O 0O1IIeHUS, YIpaBJICHHUE
oOIeHreM B Pa3BUBAIOMIEMCS IMPOIIECCE; aHAIU3
mpouecca M pe3yJbTaTOB  OCYLIECTBIECHHOM
cucteMbl oOmienusa. CTHib NeJaroruyecKkoro
obmenus. Tumonorus crmieil. Monenu oOmeHus.
TexHuka MeJarorn4eckKoro 0o0IIEeHMS.
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BepOanbHble 1 HeBepOaJIbHBIE CPEICTBA OOIICHHS.
[lemarornyeckoe oOmEHWE KaK  TBOPUYECKHI
rpotiecc.

OTHYECKUE  HOPMBI  MEAAroruyeckoro
obmennsi. Pa3zHooOpaswe  crmocoOOB — 3alUTHI
JIOCTOMHCTBA YeJI0BeKa. Crneuunduka u
HAa3HAYCHHUE ATUYECKOMN 3amuThl. Ponp 3THYEeCKOM
3amuTel B pabore co cTyaeHTamu. DYHKINH
ATUYECKON 3allUThl: COXPAHEHHE COOCTBEHHOIO
JIOCTOMHCTBA, KOPPEKTHPOBKA MOBE/ICHUS
MapTHepa, COXpPaHEHUE JOCTOWHCTBA MapTHEpA.
OnepannoHHoe oOecredeHne dSTUX (QYHKIIH.
JlomoTHUTENbHBIC  OTepanuy, 00eCIeYHBAIOIINE
3THUYECKYIO 3aIlUTY.

Koutponb u oneHka 3(QQeKTUBHOCTH
y4eOHOro Tmpoliecca: CyIIHOCTb, COAEpKAHHE U
opranusanus. OCHOBHblE (DYHKUMU U MPUHIUIIBI
MeJarornyeckoro KOHTPOJs. MeToabl, BHUIBI H
¢dbopmel koHTpOIA. [legarornyeckoe TecTupoBaHue
KaK CPEJCTBO IOBBIIICHUS KauyecTBa KOHTPOJIS H
olleHKH A(pdexTUBHOCTH Y4eOHOro Tmpolecca.
[IpenmymecTBa TEAarorndecKuX TECTOB IEPE
TPaIULIUOHHBIMU METOJaMU KOHTPOJsl. OCHOBBI
PEUTHHTOBOTO KOHTPOJIUPOBaHUS 3((HEKTHBHOCTH
ydyebHOro mporecca B By3e. MojynbHo-
pEeUTHHTOBasT  TEXHOJOTHUS  IEJarorm4ecKoro
KOHTpPOJs W uX BuUAbl. VHAMBUAyaNbHBIN,
KYMYJIATUBHBIH WHJEKC. AJTOPUTM TOCTPOCHHUS
PEUTHHTOBOM CUCTEMBI IO YUeOHOM JUCIUILIHNHE.

Pa3paboTka
y4eOHBIX KypCOB B
JIOTUKE KOMIIETEHT-
HOCTHOT'O IOJX0Aa

TpeboBanust Kk pa3paboTke  y4eOHBIX
KYpCOB, OpPHUEHTHUPOBAaHHBIX Ha (OPMUPOBAHUE
KOMIIETECHIIUM. dopMynrpoBaHUE 151
KOHKpeTH3alus 1eyell ydeOHOTro Kypca B JIOTHKE
KOMIIETEHTHOCTHOrOo  noxaxona.  OmpeneneHue
CTPYKTYpbl MOJIyJ€ UM JTaloB OpraHu3aluu
0o0pa30BaTeNbHOTO  COAEpX aHUs B  Y4eOHBIX
Kypcax. Kputnueckuit ananus y4eOHBIX KypcoB B
JIOTUKE KOMIIETEHTHOCTHOTO MO/IX0/1a.

Jlexus kak Bexymuil MeTos oOy4yeHHs B
By3€: CYLIHOCTb, JAMJAKTUYECKUE (PYHKIHH,
0COOEHHOCTH OpraHu3alu 1 nposeaeHus. HoBbie
CMBICIIBI TPaJAULIMOHHBIX JTUIAKTHYECKUX
NPUHIUIIOB OpraHu3alMy Tpolecca OO0yueHHs.
TpeGoBaHUsI K COBPEMEHHON BY30BCKOW JIEKIIMH
(Hay4HOCTB, JOCTYHHOCTb, €IUHCTBO ()OPMBI U
COJIep’KaHusl, SMOIIMOHAIBHOCTh W3JIOKEHHUS U
np.). CTpyKTypa By30BCKOM JIEKLIUH, OTHEIIbHBIC

BUIBI (ycTaHOBOYHBIE, BBOJIHEIC,
3aKJTIOYNTEIBHBIC).
Herpanunmonusie BUbI JIEKITHH,

OCOOCHHOCTH WX OpTraHW3alil ¥ MPOBEACHUS
(mpoGyiieMHasi JIEKITUsI, JIKIUSI BIBOEM, JIEKIIHS-

YO, T
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BU3yaJIH3aLus, JeKIHA c 3apaHee
3aIUIAHUPOBAHHBIMHA  OLIMOKaMM,  JIEKIUS  C
pa3dbopoM  KOHKPETHBIX  CHUTyalud, JIEKIUs-
KOHCYJIbTALuS, JEeKLIUSA-TIPeCC-KOH(EPEHIHS,
JeKIMst AMCKyccust W 1p.). JleATenbHOCTb
IpenojaBaTels Ha dTanax MOJIrOTOBKH K YTCHHIO
JIEKLIUH, €€ IPOBEICHHUs, paOOThI OCIIE JICKIHUH.

Pons camocTosiTenbHOI pabOTHI CTYAEHTOB B
HOBOM 00pa3oBaTeNbHOM MapagurMe BBICHICH
MIKOJIBL. THITBI caMOCTOSITENBHBIX paboT. MeTobl
u (GOpMBI CAMOCTOSITENTFHOW PAaOOTHI CTYICHTOB.
YcnoBus YCIICIITHOTO BBITIOJTHEHUS
CaMOCTOSITENIbHON ~ paloTHL. [TnanupoBanue
OpraHM3amisi ¥ KOHTPOJIb  CaMOCTOSTEIbHOU
pabotel crynentoB CoaepkaHue W OpraHU3AIHS
Hay4HO-UCCJIE0BATEIbCKON pabOThl CTYICH- TOB.

YpoBHU CaMOCTOSITENIbHOU JIeSITEIIbHOCTH
CTYJEHTOB. NupopmanronHO-MeTOIUYECKOE
obecrnieueHue CaMOCTOSITEIbHOU paboThI

CTYACHTOB. HpOGKTHaﬂ ACATCIIbHOCTb CTYICHTOB.

OcobenHocTH
B3aMMOJIEHCTBHS
CyOBEKTOB
00pa3oBaTEeIILHOIO
mporecca B By3e

CrpykTypa B3aMMOACWUCTBUS TIpENOAaBaTeNs u
CTyJeHTa B BbICIIEH MIKoJe. MHOXXECTBEHHOCTh
THUIIOB B3aUMOJICHCTBUSA CyOBEKTOB
o0pa3oBaTenpHOrO  Mpolecca,  OTpakarolas
O0COOCHHOCTH COBPEMEHHON CHCTEMBI BY30BCKOTO
o0yueHusl. Bunst MeAarorn4eckux
B3aUMOJCHCTBUN (OTHOIICHUH): TMEIarornuecKue
(OoTHOIIEHUsT TpenojaBaTe’le U  CTYIEHTOB);
B3aWMHBIC  (OTHOIICHUS  «CTYICHT-CTYICHT»);
npeaMeTHble  (OTHOIIEHUS C  MpeAMeTaMH
MaTepUAIbHOW KYJIBTYphI); OTHOIIECHHUS K CaMOMY
ceOe. CreneHb BAMSHUA THUIA B3aUMOJICHCTBUS Ha
¢ dexTuBHOCTL mporecca MpodeccuoHaIbHO-
JMYHOCTHOTO CTAHOBJICHHs MpernojaBaTess By3a.
OcobeHHOCTH peanu3aluu  OOpaTHOM CBSI3U B
o0pa30BaTeNbHON cpe/ie COBPEMEHHOTO By3a.

Tumnonorus B3aUMO/JICHCTBUS CyOBEKTOB
00pa3oBaTeNBFHOTO IMpollecca B By3e B KOHTEKCTE
poheCCHOHATTLHO-TMYHOCTHOTO pa3BUTHSI

npenojaBaresss M CcTyaeHTa. KIllo4eBbIE THIIbI
B3aMMO/ICHCTBUS MpenoaBaTeneil u cTyaeHToB (7
KJIFOUEBBIX THUIIOB). XapakTepbl B3aWMOJECUCTBHUSA:

CyOBbeKT-00bEKTHOE, CyOBeKT-CyOBEeKTHOE,
(dbparmeHTapHO-CyOBEKTHOE. [TonsiTue
«TeIarorudeckuii  KoHQIUKT). KOHmUKT Kak
JNIEMEHT MeIaroruueckoi TEXHOJIOTHH.

KondunuktHas curyanuus, KOH()IUKT, HHIUAEHT.
Konpaukr kak xapakTepucTUKa NPOTHUBOPEUHUs
MEXIy CyObeKTaMHM ¥ €ero 3HauyeHue B
oOpa3oBarenbHOM mpakTuke By3a. Ilyctoit u
coJiepKaTeIbHbIHI KOH(JIUKTBI. [TonsiTne
«co3/laHMe KOH(IIMKTa» KaK CTUMYJIHPOBaHHE

v¥O, T
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mpolecca 3apoKIaronierocs: mpotuBopeuus. Ponpb
CO3MaHusl  KOHQUIMKTa B  TEIarormdeckoMm
nporecce  By3a.  DyHKUWH,  peau3yeMble
MeJaroroM B MOMEHT CO3JaHHsl KOH(IIUKTA.
Texnomoruss  paspemieHuss  EIaroru4ecKoro
KOH(JIUKTA. OOGnapyxeHue KoH(IIHKTA:
oOHapyXeHHe W3MEHEHHsI OTHOIICHUH, aHalu3
COCTOSIHUSI CYOBEKTOB, aHalIH3 OOCTOSITEIbCTB.
Paspemenre koH(IUKTA: CHATHE MCHXUYECKOTO
HaNpsDKCHUs,  BBIpa0OTKAa  MOJMBapUaHTa W
peanu3anus WHBapHaHTa pelIeHus,
MeIaroruyeckasl  MHCTPYMEHTOBKa  OOOIOIHOMA
yIOBJICTBOPECHHOCTH OT Pa3pelIeHNs] KOH(IINKTA.

OYHASA ®OPMA OBYUYEHMUA

4.3 Pa3fesibl IMCUMILIMHBI, H3y4aeMble BO__ 2 cemecTpe

KoaunuectBo yacos
No
KonTakTHasi padoTa 00y4arommxcs
pas HanmMeHnoBaHue pa3ienon
AynuTtopHas Bue-
Jena
Bcero pa60Ta ayJ.
JI 13 JIP
pabora
1 2 3 6 7
1 [[lcuxosoro-menarornyeckue OCHOBaHUsI 22 1 20
MpodhecCHOHANTEHO-TUYHOCTHOTO CTAHOBIICHUS
9 [[IcHX0JI0rO-NeNarornyecKoe U3y YeHue JINYHOCTH 34 6 6 22
CTyJIeHTa
3 [TpodeccnonanpHO-TIeJarOrMuecKoe O0IIeHNE 32 4 4 24
MperoaBaTels
4 [Pa3paboTka y4eOHbIX KypCOB B JIOTUKE 28 2 2 24
KOMITETCHTHOCTHOTO TTOAX0/a
5 |OcobeHHOCTH B3aMOIEUCTBYS CYOBEKTOB 28 2 2 24
00pa30BaTEeIILHOTO MPOIIecca B By3e
DK3aMeH
\HUmoeo: 144 15 | 15 114
4.4 CamocTosiTeJibHas padoTa
Buja camocrosiTe/ILHOM
HanmenoBanmne BHEAYIUTOPHOI padoThI Ornenouynoe Koua-Bo | Kox komme
TeMBbI o0yuaromuxcs, B T.4. CpeacTBO 4yacoB | TeHuuH (i)
JUCIMILINHDBI KCP
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WIN pa3jiena
[Icuxonoro- KoHncnektupoBanue KoHncnektupoBanue 20 VK-6.1;
Mearoru4ecKkre MIePBOMCTOYHHUKOB . Pedepar. PaboTa c YK-6.2;
OCHOBaHUs UH(POPMAIIMOHHBIM YK-6.3
npodecCuoHaIbH Y HCTOYHHKAMH
O-TMIHOCTHOTO
CTaHOBJICHUS
nperoaaBaTess
By3a
[Icuxonoro- BoinonHuth KoncnektupoBaHnue. 22 VK-6.1;
Ie1arornyeckoe MPaKTUYECKUE NunuBunyansHoE VK-6.2;
W3y4YCHUE 3aJaHus JIOMaIIIHEE 3aaHHUE. . YK-6.3
JUYHOCTH
CTYJEHTA
ITpodeccuonanbu 3amnoJHUTh NunuBunyansHOE 24 VK-6.1;
0-IIEJaroruuecKoe TaOIUILY JIOMAIITHEE 3aJaHueE. VK-6.2;
obuienne VK-6.3
pernoaaBaTels
Pa3zpaboTka KoncnektupoBanue Hanucanue nokiaga 24 VK-6.1;
y4eOHBIX KypCOB MIEPBOUCTOUYHUKOB YK-6.2;
B JIOTHUKE VK-6.3
KOMIIETCHT-
HOCTHOTO
oJIX0J1a
OcoOenHoctu KoncnektupoBanue Koncnektupoanue. 24 YK-6.1;
B3aUMO/ICHCTBUS NEPBOMCTOYHUKOB Pabora ¢ YK-6.2;
CcyOBEKTOB uH}OpMaIMOHHBIMHU YK-6.3
00pa3oBaTeNbHOT MCTOYHUKAMU
0 Tpoliecca B By3e
Bcero uacos 114
4.5 JlaGopaTtopHble padoThI — HE IIPETYCMOTPEHBI YUEOHBIM TJIAHOM
4.6 TlpakTHYecKue 3aHATHS (CEMUHAPBHI)
Ne Ne KoauuectBo
HaumeHnoBanue 1a00paToOpHOTO 3aHATHUS
n/m | paszena 4acoB
1. 1 [Icuxomoro-nenarornyeckiue OCHOBaHMsI MPO(ECCUOHAIBHO- 1
JUYHOCTHOTO CTAHOBJICHUS MPETOIaBaTens By3a
2. 3 [Tcuxomoro-nearornieckoe N3yIeHne JTMIHOCTH CTY ICHTa 6
3. 2 [TpodeccnonanpHO-eIAaTOrMUECKOE O0IICHNE 4
peroaBaTels
4. 2 Pa3zpaboTka y4eOHBIX KypCOB B JIOTUKE KOMIIETEHT-HOCTHOTO 2
noJIXoaa
5. 3 Oco0eHHOCTH B3aUMOJICHCTBUS CYOBEKTOB 2
00pa30BaTeNbHOTO MpoIiecca B By3e
Bcero: 15

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPeAyCMOTPEHbI Y4€OHBIM IJIAHOM
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OYHO- 3AOYHAS ®OPMA OBYYEHUA

O61mas TpyA0€MKOCTh JUCHUILUIMHBI IO 3204HON opMe o0yueHus cocTaBiseT 4

3adeTHble eAMHUIBI (144 akaieMUUecKUX yaca)

dopma paboTsl 00ygarommxcs/Bumbl yaeOHbIX

TpyaoeMKoCTh, 4acoB

3aHATHI Cemectp Bceero
3

KonTakTHas ayquTopHas paboTa o0ydJaronuxcs 34 34

C MpeToaBaTeyeM:

Jlexuuu (JI) 17 17

[Ipaktuueckue 3ansatus (I113) 17 17

JlaGopaTtopHsbie padoTsr (JIP)

CamocrositenbHas padoTa: 110 110

Kypcosoit npoexT (KII), kypcoBas padota (KP)

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

Pedepar (P)

Occe (D) - -

Kontponbnas padora (KP) - -
CamocTosTeTbHOE U3YUEHHUE Pa3/eiiOB 110 110

Bu uToroBoro KOHTpoOJIs - 3a4eT

4.3 Pa3aesibl JMCHUIJIMHBI, H3y4YaeMble B 3 ceMecTpe

KonmuectBo yacos

KonTtakTHas paboTta 00ydaronuxcs

AynuTtopHas Buea
HaumeHnoBanue TeMbl YAHTOP Y
pabota IUTOP
Bcero Hast
J 13 JIP pabot
aCP
1 2 3 4 5 6 7
[Icuxonoro-negarornyeckue OCHOBaHUs 24 2 2 20
1 | npodeccroHanbHO-TUYHOCTHOTO
CTaHOBJICHUS MPEMNO/IaBaTeNsl By3a
[Tcuxonoro-negarorndeckoe N3y4eHue 34 6 6 22
2 | TMYHOCTHU CTYJIEHTA
[TpodeccnonanbpHO-TIEarOTHIECKOE 32 4 4 24
3 | obuieHune nmpenoiaBaTens
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PazpaboTka yueOHbBIX KypCOB B JIOTHKE 28 3 3 22
4 | KOMIIETEHT-HOCTHOT'O OJX0/a
OcobeHHOCTH B3aUMOJICHCTBUS 26 2 2 22
5 | cyOBekTOB 00pa3oBaTeILHOIO MpoIiecca B
BYy3e
DK3aMeH
Bcero 144 . .
110
4.4 CamocTosiTesibHasi padoTa CTY/1eHTOB
Bun
HaumenoBanue CaMoOCTOSITeIbHOM Kou-
TEeMbI BHEayAUTOPHOM OuenoyHoe O Kon
TUCHUIIINHBI HJIH padoThI CpeacTBO 4ACOB KOMIIeTeHIN I
pasziena o0yyawmmxcs, B T.4.
KCP
[ToaroroBka k
IIcuxomoro- JNEKIHSIM 1
NeAaroruyeckue NPAKTHIECKHM
OCHOBARHA 3aHSATHAM; VO: T 20 | YK-6.1; YK-6.2;
NpodeccHoHaNbHO- U3ydeHHe yueOHbIX ’ VK-6.3
JMYHOCTHOTO TOCOOHIL;
CTaHOBIICHUS HATIHCAHYE
IpernoIaBaTess By3a JIOKJIA/I0B,
[ToaroroBka k
JEKIHUAM U
MIPAKTHICCKUM
3aHATHUSM;
U3y4YEeHHE YUEOHBIX
MOCOOMIi;
IIcuxomoro- pe(l)elil/‘lpOBaHI/Ie
MeJarorunaeckoe CTaTen, U3yHCHHC B VO; T 22 VK-6.1; YK-6.2;
paMKax TeMBI
M3y4YEHHE JTUYHOCTH YK-6.3
cTyenTa BOIIPOCOB U
npobiieM,
HEBHIHOCUMBIX Ha
JICKITAN U
CEeMHMHapCKHe
3aHSTHS,
HaIMCaHue
JTOKJIaJI0B,
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[IpodeccrnonanbHo-
Mearoru4eckoe
oOuieHue
nperoaaBaTes

IToaroroBka k
JIEKITUSIM 1
MPAKTUYIECKUM
3aHATHSIM;
U3y4eHne yueOHbIX
MMOCOOMIi;

pedepupoBanue
CTaTei; n3yueHue B
paMKax TEMBI
BOIIPOCOB H
npooiieM,
HEBBIHOCHMBIX Ha
JICKIIMU U
CEeMUHApCKHe
3aHATHUS,
HalvcaHue
JIOKJIAJIOB,

VO; T; PK

24

VK-6.1; YK-6.2;
YK-6.3

Pa3paboTka yueOHBIX
KypCOB B JIOTHKE
KOMIICTCHT-HOCTHOI'O
noaxo/a

IloaroroBka k
JICKITUSIM U
MPaKTUYECKUM
3aHATHIM,
U3y4YEeHHE yUeOHBIX
MOCOOU;

pedepupoBaHue
cTaTei; U3y4eHue B
paMKax TeMbl
BOTIPOCOB H
npobiuem,
HEBBIHOCHMBIX Ha
JEKIUH U
CEeMHHAPCKHe
3aHATHS,
HalucaHue
JIOKJIa/10B,

YO; T

22

YK-6.1; YK-6.2;
VK-6.3

OcobOeHHOCTH
B3aNMOJICHCTBHSA
CyOBEKTOB
00pa3zoBaTeIbHOTO
mpolecca B By3e

IToaroroBka K
JIEKIUAM U
MPaKTUYECKUM
3aHSATUSIM;
U3y4YeHHE yUEeOHBIX
ocoOuii;

pedepupoBaHue
cTaTei; u3yyeHue B
paMKax TEMBI
BOIIPOCOB U
npobiieM,
HEBBIHOCHMBIX Ha
JICKITUHU U
CEeMHMHApCKHe
3aHATHUS,
HalucaHue

YO; T; I

22

YK-6.1; YK-6.2;
YK-6.3
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JIOKJIaJI0B,

Bcero yacos 110
4.6 IlpakTHyecKue 3aHATHS (CEeMUHAPBI)
Ne Ne KomnuectBo
i | paszena HaunmenoBanue 1abopaTopHOTO 3aHATHS 4ACOR
1. 1 [Icuxonoro-nenarornyeckiue OCHOBAHMS MPO(PECCHOHATBEHO- 2
JMYHOCTHOT'O CTAHOBJICHHsI TPENOIaBaTelsl By3a
2. 3 [Icuxomnoro-nenarorndeckoe H3y4eHue JINIYHOCTH CTYACHTA 6
3. 2 IIpodeccroHanbHO-EAarorHuecKoe O0IeHHE 4
HpenoaaBaTess
4. 2 Pa3zpaboTka y4eOHBIX KypCOB B JIOTUKE KOMIIETEHT-HOCTHOTO 3
HOAX0Ja
5. 3 Oco0OeHHOCTH B3aMMOJEHCTBHS CyObEKTOB 2
00pa3oBaTeNLHOTO MpoIiecca B By3e
Bcero: 15

4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He IPEAyCMOTPEHBI yUeOHBIM MIIIAHOM

5. Ilepeyenb y4eOHO-MeETOAUYECKOTO O0eCHeYeHUsl IS CAMOCTOSITEILHOI PadoThI
00y4aAHIIHMXCS 10 TUCHMILINHE (MOLYJIIO).

Ne Tema Y4uedHO-MeToAMUYECKAs] JIUTEPATYpPa
[Icuxonoro- 1.Camoiinos, B. JI. Tlemarornka u TICHUXOJOTHS BBICIICH
1 MeIarOrH4eCcKue IIKOJIBI. AHJIpOroTHYecKas mapajaurmMa [DIeKTpOHHBIH pecypc] :
OCHOBaHUS y4eOHUK 11t cTyZeHTOB By30B / B. JI. CamoiIOB. — DJEKTpOH.
npodeccuoHambHO- | TeKkcToBBIe nanHbie. — M. : OHUTU-JIAHA, 2013. — 207 ¢c. —
JIMYHOCTHOTO 978-5-238-02416-5. — Pexum JOCTYTIA:
CTaHOBIJICHUS http://www.iprbookshop.ru/81528.html
npenogaBaresisa By3a | ['azsmeBa M.3., AsxkueB M.B. Ilemaroruueckass IICHUXOIOTHS.
Maxauxkana, 2016r.
IIcuxoioro- I'asueBa M.3., Axuer M.B. Ilemaroruueckas HICHXOIOTHS.
2 NEeNarorun4eckoe Maxaukamna, 2016r.
U3y9CHUC TMIHOCTH 2.1lapunoB @®.B. Ilemaroruka W IICHXOJOTHsl BBICIIEH
CTy/ICHTa WKOJBI [DIeKTpoHHBIM pecypc] : ydeOnHoe mocobue / @.B.
[IlapunoB. — DJEKTPOH. TEKCTOBblE naHHble. — M. : Jloroc,
2016. — 448 c. — 978-5-98704-587-9. — Pexum poctyna:
http://www.iprbookshop.ru/66421.html
[IpodeccrnonanbHo- 1.Camoiinos, B. JI. Tlemarornka u TICHXOJOTHS BBICIIEH
3 | MEeIaroruyeckoe IIKOJIBI. AHJIpOrOrHYecKasl mapaaurMa [DIeKTpOHHBINA pecypc] :
oOmeHue y4eOHUK 17151 cTyAeHTOB By30B / B. JI. CamoiiioB. — DneKTpoH.
MIpEeno/1aBaTelis TekcToBbIe nanHbie. — M. : KOHUTU-JAHA, 2016. — 207 c. —
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978-5-238-02416-5. — Pexum JOCTyTA:
http://www.iprbookshop.ru/81528.html
I'asmeBa M.3., AsxkmeB M.B. Ilemarormdueckas mICHXOJOTHS.

Maxauxkana, 2016r.

Pa3pabotka

4 | YUEOHBIX KYpCOB B

JIOT'MKE€ KOMIICTCHT-
HOCTHOTO MOJX0a

lazuesa M.3., AxueB M.B. Ilegaroruueckass MCHXOJOTHS.
Maxauxkana, 2016r.

2.1MMapunos @.B. Ilegaroruka u TMCHUXOJIOTHS BBICIIEH
IKOJIBl [DIEKTPOHHBIA pecypc] : yueOHoe mocobue / D.B.
[IapunoB. — DJEKTPOH. TEKCTOBble naHHble. — M. : Jloroc,
2016. — 448 c. — 978-5-98704-587-9. — Pexum pocryna:
http://www.iprbookshop.ru/66421.html

OcobeHHOCTH

5 B3aUMOJICHCTBUSI
CcyOBEKTOB
00pa3zoBaTeIbHOTO
mpolecca B By3e

1.Camoiinos, B. JI. Ilegaroruka u IICHXOJOTHS BBICIICH
LIKOJIBL. AHJIpOrorryueckas napajaurma [DIeKTpOHHbBIA pecypc] :

yueOHUK Juist cTyieHTOB By30B / B. JI. CaMoiiioB. — DIeKTpoOH.
TekcToBbIe manHble. — M. : OHUTU-JIAHA, 2016. — 207 ¢. —
978-5-238-02416-5. — Pexum J0CTyTa:

http://www.iprbookshop.ru/81528.html

I'asneBa M.3., Asxxkuer M.B. Ilemarorumyeckas IHICHXOJIOTHS.
Maxauxkana, 2016r.

6. @oHA OUEHOYHBIX CPEeACTB /I TEKYIIero KOHTPOJISi YCHEeBAaeMOCTH W
NMPOMEKYTOYHOM aTTeCTAlluN

6.1 O0pa3en TeCcTOBBIX 32JaHUMH I TEKYIIer0o KOHTPOJIS:

Paznen 1. IlcuxoJioro-mesarornyeckue OCHOBAHUSL MNPOGecCHOHAIBHO-JINYHOCTHOIO
CTAHOBJICHHS NPENOAABATE/IA BY3a

Temwl 011 ycmHozo onpoca.

1.Cneunduka npogeccuoHanbHON JESTEIbHOCTU npenojaBaress BYy3a.
2.IIpodeccroHanbHO BaXKHbIE ICUXOJIOTHYECKUE KaueCcTBa Meaarora.

3.IlpenonaBaTens Kak MHTEJIMTEHTHAs, IYXOBHO OoraTas, TBOpYecKas, CBOOOjHas,
ryMaHHas1, TPaXJIaHCKU aKTHBHAsI, KOHKYPEHTHO-CIIOCOOHAs JINYHOCTb.

4.MOTHBaIIMOHHO-IICHHOCTHbIE ~ OTHOLIEHHUS K Mpo(ecCHOHATBHO-TIEIarornyeckon

JACATCIIBHOCTH B BY3€.

Pa3nea 2. Ilcuxosoro-negarornyeckoe u3y4eHue JMYHOCTH CTYICHTA

Tembt 01151 00KNIAO08:

1.Bo3pacTHbie 0COOEHHOCTH CTYACHTOB.

2.JInaHOCTHBIE 0COOCHHOCTH CTY/ICHTOB.

3.ITo3HaBarenbHBIE OCOOCHHOCTH CTYICHTOB.

4. JIBMKylIMe CUJTBI, YCIIOBUSI U MEXaHU3MbI PA3BUTHSI JIMYHOCTH CTYJICHTA.

18


http://www.iprbookshop.ru/81528.html
http://www.iprbookshop.ru/81528.html

KomrmutekT TecToB (TECTOBBIX 3aIaHU) JJIs1 TEKYIIETO KOHTPOJIS MO TUCIIUIIIINHE
«Ilenaroruka M NCUXOJIOTUS BBICIIEN HIKOJILD)

l:

S: HeJ‘IB 06yqu1/I;1 ITPpH UCII0JIb30BAHUN daKTUBHbBIX METOJO0B.
- : IPEIOCTABIICHUE TOTOBBIX PEIICHUI B Ka4yecTBE 00pasia
+: Pa3sBUTHC TBOp‘lCCKOfI MBICIIATENbHON NCATCIIbHOCTHU

- : BOCIIPOU3BEAEHUE 3aJTaHHOT0 MaTepraia Ipu KOHTPOJIE

- : Iepejayva OnpeeICHHON CyMMbl 3HaHUH

I:

S: IIpuMeHeHre METOJJOB aKTHBHOTO COIMAIILHO-TICUXOJIOTHYECKOT0 00YYCHHE HE peliacT
CJICAYIOUICH 3a]auu:

- . (hopMHpOBaHKE TUIHOCTHBIX U MPO(EeCCHOHATBHBIX YMEHUN U HABBIKOB

- . OBJIQJICHUE IICUXOJIOTO-TIEArOTHYECCKUMH U CIICIIUATbHBIMHA 3HAHUSMU

+: nH(pOPMAIIMOHHO-PETICIITUBHBIN 00MEH HHPOpMAIIHEH

- : pa3BHTHE CIIOCOOHOCTH aICKBATHOTO U TIOJIHOTO IMO3HAHMS Ce0sl U IPYTHX JIFOJICH

: K unauBuayansusiM metogam ACIIO otHOCHTCS:
: BBIIIOJTHEHUE MPAKTUYECKUX 33724

: aHAJIM3 KOHKPETHBIX CUTYyalUl

: MHTEJUIEKTyaJIbHasl pa3MUHKa

- : OpeHHIITOPMHHT

+ »n =

[TpomeKyTOUHBIN KOHTPOJIb MpeIHa3HaueH ISl OObEKTUBHOTO TIOATBEPKICHHS U OLIECHUBAHHS
JOCTUTHYTBIX Pe3yJIbTaTOB 00yUEHHS MOCTIe 3aBepIICHUs U3yUueHus AucuuIuinHbl «Ilegaroruka
Y TICUXOJIOTHSI BBICILIEH LIKOJIBDY.

[TpomekyTOUHBIH KOHTPOJIb [0 JUCLUIUIMHE MPOBOAUTCS B POpME IK3aMEHa.

Bomnpocsl k 3auéry

1. [TpoananusupyiTe U3MEHEHUSI B IPOPECCHUOHAIBHOM J1€ATEIbHOCTH COBPEMEHHOTO
IIpernoaaBarelisd Bysa.

2. PackpoiiTe coaepxaHne OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHTOB MTPO(ECCHOHAIBHO-
MEJAaroru4ecKoi KyJIbTyphl IPENOAABATEINS] BBICILIEH NIKOJIBI.

3. IIpoananusupyiite npodeccnoHalbHO BaKHbIE ICUXOJOTUYECKHE KaueCcTBa IpernoaaBaTess
BBICIICH IIKOJIBI.

4. Kak BbI MOHMMAaeTe TBOPUECKYIO CaMOpealln3alio MPEenoiaBaTes BbICIIEH HIKOJIbI B
MEeJAaroru4ecKom AesTeIbHOCTH.

5.J1aiiTe XapaKTEpUCTHKY OCHOBHBIX 0COOEHHOCTEH (PU3MUECKOT0, HHTEIIEKTYaIbHOTO U
JMYHOCTHOTO Pa3BHUTHUS CTYICHTOB.

6. O0ocHyiiTe, KaKk MOTYT ITOMOYb CTYJCHTaM TE€OPETUUYECKHE 3HAHUS 00 y4eOHOH AeSATEIHHOCTH
B TIOBBIIIEHUH 3 (PEKTUBHOCTH UX COOCTBEHHOI yUueOHOI e TeNbHOCTH.

7. HazoBute Hanbosee 3 PeKTUBHBIE CITOCOOBI CTUMYJISIIIMU MIPEnoaBaTeeM TBOPUECKOM
AKTUBHOCTH CTYJICHTOB.

8. Packpoiite cnennduky rnpodeccnoHaIbHOTO OOIICHUS MTPernoiaBaTelis By3a.

9. Ilpoananu3upyiTte nporpaMmy KOHKpETHOT'0 y4eOHOro Kypca 1o npoduiro Bameit
MOJITOTOBKH C TIO3UITUH KOMIIETEHTHOCTHOTO TIOIXO0/1A.

10. Onpenenure CyIIHOCTh, CTPYKTYPY U COJIep>KaHUE BY30BCKOM JIEKIIMU Ha OCHOBE
KOMITIETEHTHOCTHOTO 110/1X0/1a (Ha MpUMepe Ballero mpouist MoJroTOBKH).
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Meroanueckue peKOMEHAAIMH 110 BBHITOJIHEHUIO TECTOB (TECTOBBIX 3aaHui):
Pa6ota paccumrana Ha 30 wmumHyT. CryaeHTaM pa3faroTcs BapuaHThl Tecta. Paborta

[ITxanbl 1 KpUTEPUH OLICHUBAHUS TECTOBBIX 3aJaHUN:

BBITIOJIHACTCA HAa OTACJIBHBIX JIMCTAX, I'IC IIPOCTABIAIOTCA OTBCTHI HA BOIIPOCHI.

Onenka Kpurepun
«OTIA4HO» 3ananue BoInoiaHeHO HA 91-100%
«Xopomio» 3aganue BeIoHeHO Ha 81-90%

«yI[OBJ'IeTBOpI/ITeJ'IBHO»

3aganue BeIIONIHEHO HA 51-80%

«Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO»

3amanne BoinoaHeHo Ha 10-50%

Jtanbl (OPMHUPOBAHUSA U OLlEHNBAHUS KOMIIeTEHIIUIA

No Kon HaunmenoBanune
/_ KonTtponupyemsbie pa3iessl (TeMbl) TUCIHUIIMHBL |  KOMIICTCHIIUU OLIEHOYHOT'O

/11 (unu ee yacTh) cpeacTBa

1 | Ilcuxonoro-negaroruyeckue OCHOBaHUS VK-6.1; YK-6.2;
poheCCHOHATTLHO-TUYHOCTHOTO CTAHOBIICHHS VK-6.3 VO, T
[IperoiaBaTelis By3a

2 | [Icuxonoro-neparornyeckoe nzydenue auunoctu | YK-6.1; YK-6.2;
CTyJICHTa VK-6.3 i

3 | IlpodeccuonanbHO-TIearornaeckoe o0enne YK-6.1; YK-6.2;
Iperno/iaBaTens YK-6.3 €]

4 | PazpaboTka yueOHBIX KypCOB B JIOTHKE VK-6.1; YK-6.2;
KOMIIETEHTHOCTHOT'O TOXO0/1a VK-6.3 YO, T

5 | Oco0eHHOCTH B3aMMOIEUCTBUS CyOBEKTOB YK-6.1; YK-6.2;
00pa3oBaTeNpHOIO MpoIiecca B By3e VK-6.3 |

Ilkana 4 KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOT0 KOHTPOJIS
bamnsr Kpurepun

['myGoxoe u mpovyHOe yCBOCHHE MPOrpaMMHOT0 Matepuana. [lomHeie,
MOCJIeI0BaTeIbHbIE, TPAMOTHBIC U JIOTUYECKH U3JIara€MbIe OTBETHI TIPH
BUJIOU3MCHCHUU 3a1aHUAA. CBO60)IHO CITPABJIACTCA C TOCTABJICHHBIMU 3aa4aMHu,
MO>KeT 000CHOBATh MPUHATHIE PEIICHUS, JEMOHCTPUPYET BIa/IeHNE
Pa3HOCTOPOHHUMHA HAaBBIKAMH U IIPUEMAaMU BBITTIOJITHEHUS TPAKTHYCCKUX pa60T.
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4 3HaHMe MPOrPaMMHOI0 MaTepuaa, FpaMOTHOE U3JI0XKEeHHE, 0€3 CYIEeCTBEHHBIX
HETOYHOCTEU B OTBETE HA BOMPOC, MPaBUILHOE MPUMEHEHUE TEOPETUUECKUX
3HaHUH, BIaICHHE HEOOXOJUMBIMU HABBIKAMHU MPHU BBITOJHEHUH MMPAKTHUYECKUX
3a1a4

3 JleMOHCTpUpYET yCBOEHHE OCHOBHOT'O MaTepuaiia, IIpu OTBETE

A0IIYCKATCA HETOYHOCTH, ITPH OTBETC HEAJOCTATOYHO ITPABUJILHBIC
(bOpMy.]'H/IpOBKI/I, HApyIICHUEC ITOCIICA0BATCIbHOCTU B U3JIOKCHUHN IIPOTPaMMHOI'O
Marepuaia, 3aTpyaAHCHHA B BBIIIOJTHCHHUU ITPAKTHUYCCKUX SaﬂaHI/Ifl

2-1 Cnaboe 3HaHUE MPOrpaMMHOI0 MaTepuaia, Py OTBETE BOSHUKAIOT OLIMOKH,
3aTpyIHEHUS IIPU BBITIOJHEHUH MMPAKTUYECKUX PadOT

0 He Ob110 MOIBITKH BBIITIOJIHUTE 3aJaHUE

7. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHOW YUeOHOM JTUTEPATYPbl, HEOOXOTUMOM /I
OCBOCHHUS IMCUMILINH

7.1 OcHoBHas JUTepaTypa:

1. l'asmeBa M.3., AxxueB M.B. Ilegarornueckas rcuxoiorus. Maxaukaia, 2016r.

2..CamoiinoB B. /1. [lenaroruka v ncuxojorus BeICHICH MIKOIBL. AHApOrornyeckas napagiurma
[DneKTpOHHBIN pecypc] : yaeOHUK AJist cTyIeHTOB By30B / B.Jl. CamMoiiioB. — DIEKTpOH.
tekcToBble gqanuele. — M. : KOHUTU-JIAHA, 2016. — 207 c. — 978-5-238-02416-5. —
Pexxum noctyna: http://www.iprbookshop.ru/52630.html.

3..IHapunos @.B. Ilexaroruka u ICHXOJIOTHS BBICIICH HIKOJIBI [ DJIEKTPOHHBINA pecypc] :
yuebHoe nocobue / @.B. llapumnoB. — DaeKTpoOH. TeKCTOBbIe naHHble. — M. : Jloroc, 2016. —
448 c. — 978-5-98704-587-9. — Pexxum nocryna: http:// www.iprbookshop.ru/66421.html

7.2]lonoJHNTEIbHAS JIUTEpaTypa

1. I'pomxoBa, M. T. Ilenaroruka BhICIIeH MIKOBI [ DIEKTPOHHBIN pecypc] : yueOHOe
nocobue JIsl CTy/IeHTOB nenarorudeckux By3oB / M. T. [')pomkoBa. — DIIeKTpOH. TEKCTOBBIE
nanHsle. — M. : KOHUTU-TAHA, 2015. — 446 c. — 978-5-238-02236-9. — Pexum nocrymna:
http://www.iprbookshop.ru/52045.html

2. [Tuonoga, P. C. Ilenaroruka BeICIIEH MIKOIBI [ DNEKTPOHHBIN pecypc] : yueOHoe
noco6ue / P. C. [ITnoHoBa. — DNEeKTPOH. TEKCTOBbIE JaHHbIe. — MuUHCK : Boinmiimas mkorna,
2005. — 303 c. — 985-06-1044-1. — Pexum goctyna: http://www.iprbookshop.ru/20269.html

3. Koconanosa, JI. A. Meroauka nmpernoiaBaHusi eAaroruky B BBICIIEH 1IKOJIE
[DnexTpoHHBIH pecypc] : yuebHoe mocobue / JI. A. KoconanoBa. — DIEKTPOH. TEKCTOBbBIE
nanHble. — Ilepms : [lepMcknii rocy1apCcTBEHHBIN T'yMaHUTApHO-TIE1arOTHYECKU YHUBEPCUTET,
2016. — 144 c. — 978-5-85218-857-1. — Pexxum moctyna:
http://www.iprbookshop.ru/70639.html

4. Komanes, A. H. [lenaroruka u mcuxonorust B mpopeCCHOHATBHOM IeATeTbHOCTH
[DneKTpoHHBIHN pecypc] : yueOHO-MeToaudeckoe mocooue st 6akanaspuara / A. H. Kosanes,
B. I1. CmupHOB. — D5ekTpoH. TekcToBble fanHble. — CII6. : Canxr-IlerepOyprekumii
IOpUINYECKUN MHCTUTYT (uman) Axkagemuu ['enepanbHoii mpokypatypsl P®, 2014. — 104 c.
— 2227-8397. — Pexwum nmoctyna: http://www.iprbookshop.ru/65504.html

5. Hlapunos @.B. MeHemxkMeHT o0111ero 1 nmpodeccrnoHaabHoro oopazosanus. Jloroc,
2014. DnexTponHo-o6mbmuoreunas cucrema [PRbooks.
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7.3. Ilepuoauyeckue u3IaHust
1. Hayunslii xypHan «llenaroruueckuii ;xypHam»
2. Kypnan «Ilegaroruka

8. [lepeyeHb pecypcoB HH(POPMANIMOHHO-TEJEKOMMYHUKANMOHHOI ceTn « UHTEepHET»
1. www.akademia-moskow.ru
2. http://www.books.si.ru/

3. denepanbHblii mopTan Poccuiickoe oopaszoBanue - http://www.edu.ru/index.php7page

1d=242

4. Karanor o0pa3oBartelibHBIX HHTEpHET-pecypcoB -_http://www.edu.ru/index.php7page
id=6

5. bubnunoreka moprana -http://www.edu.ru/index.php7page id=242 Hayunas
snekrponHas 6udanoreka eLIBRARY.RU - http://elibrary.ru/defaultx.asp Hayunas

snekTponHas oudanoreka «KubepJlenunka» http://cyberleninka.ru/

6. Pexxum nmoctyma: http:// www.iprbookshop.ru/24808.— DBC «IPRbooks», mo mapoito

9. Metoauueckue yKa3aHusi JAJs 00y4arouUXcs M0 OCBOEHUIO THCIUIIIUHBI (MOIYJIsT)
JUis  yCHEIIHOrO OCBOEHHUS JMCLUMIUIMHBI BaXHO COOJIIOCTH  ClIEAYyIOIIHe
PEKOMEHIALIMU: TIEPE]] HEITOCPEICTBEHHBIM U3yUE€HUEM Kypca 03HaKOMUTHCS (M3YUYUTh) BCE
COCTABJIAIOLIME NTPOTrPAMMBI, YUUTBIBAsA, YTO OHA U3Yy4aeTCs HE OTIENbHO, a B COCTaBE BCEU
porpaMMbl OOYYEHHUs 10 HampaBiIeHUIO MoAroToBku. C Hayanma Kypca BaKHO s cels
BbIpa0OTaTh NMPaBUJIO: Ka)/as TUCLMILIMHA U3y4YaeTCsl He U30JIMPOBAHHO, a B COCTaBE BCEH
IPEJIOKEHHBIX MMPOrpaMMOIl JTUCHUIUIMH. BenymuM NpuHUIMIOM JODKEH CTaTh MPUHIUI
«TIpUpalleHus 3HaHUSI TI0 CIIELUAIbHOCTU»; BaXXHO YCBOUThH U OCBOUTH BCE METO/IbI pabOThI
C MpenojaBareieM: NacCUBHbIE U akTHBHbIE. CaMocTOsTeIbHAsE pabd0Ta MaruCTPOB B paMKax
JTAHHOTO Kypca B OCHOBHOM COCTOMUT B IOJIOTOBKE K JIEKIUSM U B paboTe ¢ JIUTEPaTypOU.
Maructpam OyneT MNpeiiokKEeHO M[POAHAIU3UPOBATh MCTOYHUKUM C TOYKH 3pEHHS
00BEKTUBHOCTH, COOTBETCTBHUIO TOM WJIM MHON TEOPUU U pealusiMU coBpeMeHHOCTU. Kpome
TOro, B Ipollecce MOATOTOBKM K 3a4€Ty HACTOSTEIbHO PEKOMEHIyeTcs oOpamiarbesi K
nporpaMMe Kypca M mpopalaTbIiBaTh KaX/blii BONPOC B KaXAOH TeMe ¢ MCIOJIb30BaHUEM
BCEX MMEIOUIMXCA B PACIOPSDKEHUHM MAarucTpa pecypcoB — MaTepuaoB  JIEKIHH,
00s13aTeNIbHON 1 JONOJHUTEIBHOM TUTEpaTyphl, yueOHUKOB, CAMOCTOSITEIBHO MOJO0paHHBIX
MaTtepuaioB. HacTosiTerbHO peKOMEHIyeTCs HEMEJIEHHO 00CYy X AaTh JII0ObIe BO3HUKIIINE B
XO0JI€ MOATOTOBKH BOIPOCHI, MPOOJIEMBI U HESICHOCTH C MPENoAaBaTeseM, He OTKJIAAbIBAsI 3TO
o0CyX/ieHue 10 HK3aMEHAIlMOHHON ceccud. [IpOKOHCYIbTHPOBATHCS C MpenojaBaTeieM
MO>KHO BO BpPEMsI U MOCJI€ JEKIIMOHHBIX U CEMUHAPCKUX 3aHATUH, B Yachbl KOHCYJIbTALUN H,
[0 MPEABApPUTEIBLHON JOTOBOPEHHOCTH, B APYrO€ BpEMs, a TAKXKE IO JJIEKTPOHHOU IIOYTE.
Peanu3zanus 3TUX MOCHUIOB MPEICTOUT OCYIIECTBUTH KaK B MACCHUBHOW, TaK M B aKTMBHOMU
dopmax, dYTo oOecHeuuT JUATEKTHKY OOy4eHHs M CcaMOOOy4YeHHs, TIOATOTOBKH U
CaMOIIOATOTOBKH, YTO JJOJDKHO CTUMYJIMPOBATh CAMOCTOSITENILHOCTh OyIyIIEro crieluaiicTa
U CIIOCOOHOCTh K OpraHu3alii OOyUYEHHUIO JPYruX, YTO NPUHIUIHAIBHO Ba)XXHO IS
Oyaymiero crernuagicra Ha JI000M ypoBHE oOpa3oBaHus. K uMciay maccHBHBIX METOOB
OTHOCSITCS TIOCEIICHNE JIEKINI, CEeMUHApOB, KOHCYJIbTAllUM, BEIEHUE KOHCIIEKTOB Ha HUX B
NOJHOM MM BbIOOpouHOW ¢opme. Cpenu akTUBHBIX (OPM BaXHO pa3ivyaTh
WHAUBUAYaIbHbIE U KOJUIEKTUBHbIE (opMbl. K mepBbIM OTHOCSATCS BBIOOP M BBIIIOJIHEHUE
UH/IUBUIYAIbHBIX TBOPYECKHMX  33JaHUHM, OOIIEHHE TIO0 CIOpPHBIM BOMpoOcaM ¢
npernojiaBatesieM Ha KoHCyibTauusx. CoBpemeHHas ¢opma oOOydyeHHs MOOUIpSET
KOJUJIEKTUBHBIE ()OPMBI TBOpUECKON paboThl. IMEHHO uepe3 HUX B pexUME JEJTOBON HUIPbI
dopMHpYIOTCS KauecTBa YIPaBICHIIA: YMEHHE HAWTH CBOIO «Opelib» B paboTe ceMuHapa,
CBOM pecypc JJIA € 3aroJHeHUs, TPUBJIeYh BHUMaHUE K ceOe JenoBoi (yueOHOiT) XBAaTKOM,
MOJIEIUTHCSI CBOUM PECYPCOM C JIPYTMMH, YBUAETH CBOIO POJIb B BBIIIOJIHEHUN COBMECTHOMN
3a/1a4ye, y4acTBOBATh B PACIPEIEICHUN 3alaHuil BHYTPY I'PYNIIbl, AUCLUIIIIMHY BBIITIOJHEHUS
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cBOEH nonu B oOImIel paboTe, OICHUTh KOHEUHBIM KOJUICKTUBHBIA MPOAYKT, a €cliu OyAeT
HE00X0IMMO, TO U 3aIIUTHTH ero. K TakuM GopmMaM OTHOCSTCS COTBOPUECTBO B pazpaboTke
TeMbl pedepaTa, Npe3eHTALUy, 3alluTa UX cojepkanus U Gopmbl. MTorom pabotel uepes
aKTUBHBIC POPMBI 00yUeHus OyeT 3auéT.

DJIeMEeHTOM KaK aKTUBHOH, TaK U MACCUBHOW PabOTHI IO OCBOCHUIO TEMBI SIBJISETCS
camocTosiTenbHass pabora. OHa sBisieTcss HEOOXOAMMOM Ha BcCeil CTagusX M NpU Bcex
dopmax mzydeHus npeamera. BaxkHo TOMHUTH: 06€3 caMOCTOSTEIbHON PabOThl HEBO3MOKHO
Cepbe3HOe OCBOEHHE Jrboro kypca. Hago ObITh rOTOBBIM K TOMY, YTO IO BpPEMEHH,
3aTpayeHHOM Ha TUCHMIUIMHY, OHa OylIeT MpeBaJupoBaTh HaJ MHBIMH BUAAMU pPaOOTHI.
OcBoenuto yyeOHOro MaTepraga OOJBIIYIO0 TIOMOIIh OKAXET JIUYHBIA TBOPUECKUI MOAXO/,
CBSI3aHHBIH C JIONOJHUTENbHBIM IPOCMOTPOM MaTepuaja IO OTAENbHBIM TeMaM B
oubmorekax u cucreme «MuTepHeT». BaxkHO mpoayMaTh COOCTBEHHBIM CTUIb (DPUKCAITUH
BBISIBICHHOI'O MaTepuasa, yMEHUEe Ha ero 0asze NpeAsioKUTh MPEroiaBaTeto COOCTBEHHBIH
BapHaHT TBOpUYECKOW paboTel. B mpormecce ocBoeHMs Kypca BaXXHOH CTOPOHOW SIBISETCS
pabora Ha camoil Nekiuu. B 3aBHCHMOCTHM OT YPOBHS WHAWBUIYAJIBHOW IOATOTOBKH
PEKOMEH/yeTCS  COKpAlleHHOE WM IIOJIHOE KOHCIEKTUPOBaHME JICKIUH  IIyTeM
UCTIOJIB30BAaHUST PYYKH-TETPAAN WM HOYTOYKa. « ByMakHBIIT» BapuaHT KOHCIIEKTA JOJDKEH
UMeTh paboyee 1oje, Ha KOTOPOM BBIHOCATCS OTJIEJIbHBIE BOIPOCHI, KOTOPbIE BO3HUKAIOT B
XOJIe MPOCITYIINBAHUS JIGKIIUU WIIM PA0OTHI C €€ KOHCIIEKTOM, Pa3HOTO PO JOMOJTHEHHS T10
Kypcy. PexkomeHnayercsi BbIpaOOTaThb CBOM CTWJIb ONOPHOIO KOHCIEKTa M COKpALCHMS
KHUBOI'O TeKCTa. B KOHEYHOM cyere, 3TO OCBOOOAUT MarucTpa OT «IHLIHEW» WH(popMaluy,
JIaCT BO3MOXXHOCTh SKOHOMUTbH CHJIBI 1 BHUMAHHE.

[To moaroToBKE K MPaKTHYECKUM 3aHATHSM HauaTh OCBOEGHHE Kypca PEeKOMEHIyeTCs
C CaMOCTOATENbHOTO M3Y4YEHUs MaTepuaioB pabodell MporpaMMbl, aJpecOBaHHbBIX
MarucTpy, 3TO NPUAACT JONOJHUTENIBHYIO SICHOCTh B IIpOLIEype 0CBOeHUs Kypca. CHavaa
Ha/I0 O3HAKOMJIEHHUS C IUIAaHOM pabOThl Ha KOHKPETHOM CEeMHUHape. 3aTeM peKOMEHIYeTCs
M3yYeHHe TEMBI TI0 TIO3HIIUSM TIIaHA.

Opnoit u3 ¢GopM caMOCTOATENbHONW paboOThl SBISETCS HamucaHue pedeparos.
[TpumepHBbIii nepeyeHb pedepaToB MPUBOAUTCS Bbille. PekoMeHIalMM IO HAMUCAHUIO
pedepaToB: Ha OCHOBE O3HAKOMJIEHHUSI C IPOrpaMMOM Kypca, B COOTBETCTBHUHU C JKEITaHUEM
nyOJMYHOTO BBICTYIUIGHHS HAa CEMHMHAape WM 3alluThl MaTepuaja Ha KOHCYJbTAaIlHH
ocyIecTBisieTcss BbIOOp TeMbl. JKenmaTenbHbIE HOpSAOK paboThl Haj HEW: H3ydeHHe
yueOHMKa IO TeMe, B Ipelenax KOTOpOW BbINOJHAETCS pedepaT, NpocaylinBaHue
COOTBETCTBYIOIIEH JIEKIMM, MOAOOp JMTEpaTyphl, yKa3aHHOW B JaHHOW Mporpamme,
NpUBJICUYEHUE JOMOJHUTENBHON JUTEpaTyphl WM HCTOUYHUKOB. [Ipym cocraBneHmH TuiaHa
pedepara BaxkHO y4yecTb TaKHMe CIOKEThl, kKak BBenenue. OCHOBHas yacTb. 3aKiIOueHHE
(oTambl  pa3BUTHUA ~ HampaBleHMH ©  QopM  CBs3ei, peKoMeHJauuh MO0  HuX
COBEPILICHCTBOBAHMIO). M3ydeHHE WX B COOTBETCTBMU C PEKOMEHIYEMBIMH BOIIPOCAMH,
pacIioyio’keHNe BBITUCOK IO IJIaHy, CMBICIOBOE COEJUHEHUE UX, (OpPMHUpPOBaHUE TEKCTa B
COOTBETCTBUU ¢ 00beMoM B npezenax 10 — 15 nuctos ¢popmara A4 (1,5 unrtepBana, mpudt
Times New Roman. Pa3smep mpudra 14, napameTpsl CTpaHHIBL: JIEBOE, BEpXHEE, HIKHEES
noyst — 25 MM, neBoe nose — 10 MM, oTcTymbl B Hauane ab63ama 1,25 cm; Tabmuibl win
PHUCYHKH — BHYTPH TEKCTa, CIIUCOK MCITOJIL30BAHHOM JIUTEPATYPhI — IOCIIE TEKCTA).

CocraBieHue TMpE3CHTAllMM IO OTAEIbHBIM TeMaM Kypcam (Ha BBIOOp)
Pexomennanuu mo paspaborke mnpeseHTauuii mo kypcy CocraBienue (pa3paboTka)
Mpe3eHTAlMI M0 KypCy paccMaTpUBaeTcs Kak oJHa U3 GopM TBOPUECKON CaMOCTOSTEIbHON
pabotel. OHa MOXET 3aMEHUTh Pa3pabOTKy M HamucaHue pedepara. Tema mpeseHTAUH
BBIOMPAETCSI CaMOCTOSITENIbHO, HWCXOMs W3 TEMAaTHKH Kypca, IUIaHa JIEKIHH, JIHYHBIX
npucTtpacTuii aBTopa. O0s13aTeIbHO OHA AOJKHA OBITh YTBEpKAeHa npenoasareneM. C HUM
TpeOyeTcst 0OCYIuTh CleHapHuil, moAOOp HMCTOYHUKOB W HccienoBaHuil. B mpeseHtanuun
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HEOOXOIMMO BBIIEPKaTh TPU OJIOKA: BBOAHBIN (TUTYJBHBIM clail ¢ yKa3aHHUEM TEMBI,
Kypca), OCHOBHOMW (KaXZblil claili JEMOHCTPUPYET OAMH LIENbHBIN CIOXKET, HE NEPErPYyKEH
TEKCTOM, AaKIEHT Ha CMBICIOBYI0 CXEMaTH3allMi0, IPOCTbleé HEOObEMHBbIE TaOJIMIIbI,
XYJ0XKECTBEHHBIC WILTIOCTPAIIMH, MATKUN CBETIBIA (DOH), 3aKIIOYUTENBHBIN (YKa3aHUuEeM
HOJHBIX BBIXOJHBIX OuONMOrpaduueckux JaHHBIX IO cjlaijaM OCHOBHOW YacTH,
ucnionautenen). Ilpesenrauust nemoHcTpupyerca (C mocienyromen 3amuroi) aubo Ha
CeMHHape, JIN00 Ha KOHCYJIbTAIUH.

ITonroroBka k Tecram. Bpems pemieHust Tecta MOKET ObITh YKa3aHO 3apaHee WU
IPEUIOKEHBI 0€3 CIIeUaIbHOTO U3BEIICHHS. Y UUTHIBAsE TOT (DAKT, UTO JUISL PEIICHHS TECTOB
JTA€TCsl OTPAHUYEHHOE BPEMs, PEKOMEHYETCSI IPOCMOTPETh BCE 3aJlaHUsl U pellaTh UX I10
CTENEHU TOTOBHOCTU. [lody4yMB NpOBEPEHHBIM TECT, CAMOCTOSTEIBHO IpOaHAIU3UpPYiiTe
UTOTH TIPOBEPKHM OTBETOB. B ciyuyae HescHOCTH, oOpaTuTech 3a KOHCYJIbTAaLUMEH K
IPENoIaBaTelio.

10. llepeyenb HH(POPMAIHMOHHBIX TEXHOJIOTHI, UCIOJIb3YyEeMBbIX PH OCYIIECTBJIEHUH
0o0pa3oBaTeIbHOIO Mpolecca Mo JUCHUIINHE (MOAYJ110), BK/II0Yasi lepeyeHb
NMPOrpaMMHOI0 ofecrnedeHus1 1 HHPOPMANMOHHBIX CIIPABOYHBIX cHCTEeM (MPHU

HEO0XO0UMOCTH)

CoBpeMEHHOE OCBOECHHE Kypca IPaKTUYECKHM HEBO3MOXXHO 0€3 IpHUBJICUYEHUs
KOMIBIOTEPHON TEXHUKU M TEXHOJOTHH. JTO CBA3aHO KaK C MPEUMYIIECTBOM BBISIBICHUS U
cOopa HyxHOW HMHPOpPMALMH, TaK U C €€ 00pabOTKOM M BBEACHHUEM B 0Opa30BaTEIbHBIN
nporecc. Cam mporecc cOopa u 00pabOTKH SIBIISIETCS 3JEMEHTOM ITOATOTOBKH yUEOHBIX
3amaHuil. Bce 3TO MogHMMaeT Ha HOBYIO BBICOTY BBINIOJIHEHHE YU€OHBIX 3aJjaHHil, OTYEeTa 10
HUM Ha y4eOHBIX 3aHATUAX B (popme JIeKLMH, CEMUHAPOB, MPAKTUUYECKUX (11a00paTOPHBIX)
3aHATUAX, KOHCYNbTalusAX. [Iputom mpoiecc KOHCYIbTAIIMH, CAAYU BBITOJIHEHHOM PadoTHI,
nojyyeHne Ha 0a3e ee MPOBEPKH HOBBIX PEKOMEHIAIMA Oliaromapsi 3JeKTPOHHOM IouTe,
BBIMIOJTHEHHE WHAWBUAYAIbHBIX W TPYINIOBBIX 3aJaHU TpPU TOMOIIM KOMIIBIOTEpa
MOBBIIIAIOT ~ aKTyallbHOCTh ~ KOMIIBIOTEPHBIX  TexHomoruwii. [loatomy B cocTaBe
MH(OPMALIMOHHBIX TEXHOJIOTUH, HCHOJIb3yEMBbIX NPU OCYLIECTBIEHUH O0pa30oBaTEIbHOIO
nporecca 1o AUCHUIIIIMHE UCIIOJIb3YIOTCS:

l.mpuMeHeHHe CpeACTB MyJIbTUMeIua B 00pa3oBaTeIbHOM Ipolecce (Hampumep,
MIPE3CHTAIINH, BUJIEO);

2.MpUBJICUEHUE JOCTYMHBIX YUYEOHBIX MATEpUATIOB M PA3HOOOPA3HOW TEKYIIeH
uHOpMalKK 10 Kypcy uepe3 ceTh MIHTepHeT /11 100010 yyacTHUKa y4eOHOTro mpoliecca;

3.BO3MOXKHOCTh ~ KOHCYJIbTUPOBaHMS  OOYyYalOLIMXCA C  MpernojaBaTesieM B
YCTaHOBJIEHHOE BPEMsI M MEKIy MariucTpaMu B JIF000€ IpUEMIIEMOE BpeMS U B JIF000H TOUKe
IPOCTpPaHCTBA MOCPEJCTBOM ceTH MHTepHeT;

4.TEeKCTOBbIE PEIAKTOPHI; rpaduuecKue pelaKkTophl; 3JIEKTPOHHbIE TalOiuibl, Beb-
Opaysepsl u T.11. (Hanpumep, Microsoft Windows, Microsoft Office).

11. MaTepuajibHO-TeXHUYECKasi 0a3a, HE00X0AUMAs IJIsl OCYIeCTBJIEHHS

00pa3oBaTeILHOIO NPoUEcca MO JUCHUILINHE (MOIYJIIO).

CrernpanbHast ayauropust - kommbrorepubiii kimacc (CPU Intel Pentium 4 3,2 GHz,
Memory 1GB DDR RAM, HDD 120GB, Screen Sumsung SynsMaster 710n 177, Graphics
Nvidia GeForce 6700 GHz, OS Windows XP Professional SP2), ocHameHHbIC
MYJIbTUMEIUIHHBIM IEMOHCTPAIMOHHBIM 000pY0BaHUEM, HHTEPAKTUBHAS I0CKa, MOAKITIOUYCHUE
Internet, HoyTOyK, TpOEKTOP.
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10.

11.

Conepxanne

CcTp.
Ienu u 3a1a4n OCBOCHUS JUCLUIUINHBI 4
IlepedeHp mIaHUPYEMbIX PE3YIbTATOB OOYUEHUS 110 TUCLMITIIMHE

(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaAMU OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecto aucuumiusel (Moayist) B ctpykrype OITOIT )
CopepxaHue JUCHUILIMHBI (MOyJIs1), CTPYKTYPUPOBAHHOE 110 TEMaM

(pa3zenam) ¢ yka3aHHEM OTBEIEHHOI'O Ha HUX KOJIMYeCTBa

aKaJIeMUYECKHUX YacOB U BUJIOB YUE€OHbIX 3aHATHIH 5
[lepeyeHp yueOHO-METOIMUECKOr0 00ECIeUeHUs Ul CaMOCTOSATEIbHON

paboThl 00YYAOIITUXCS IO JUCIUTIINHE (MOTYJIIO) 11
@OoH/1 OLIEHOYHBIX CPEJICTB LIS TPOBEACHUS IIPOMEKYTOUYHON aTTeCTalluu
00yJaromuxcs Mo JUCIUTUTHHE (MOJIYIIIO) 11
[lepeyeHb OCHOBHOM | JOMOJHUTEIBHON YUeOHOM TUTEpaTyphI,

HEOO0XOAUMOM 111 OCBOCHUS AUCIUIUINHBI (MO/TYJIS) 14
Ilepeuens pecypcoB HHGOPMALIMOHHO-TEIEKOMMYHHUKALIMOHHOM CeTH

"NuTepHer", HEOOXOAUMBIX JI1 OCBOCHUS JUCIUILTUHBI (MOJTYIs) 15

MeTtoauueckue yka3aHus JIsl 00y4YaronuXcs 0 OCBOCHUIO TUCIUTUIMHBI

(Momyms) 15
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCIIOIB3YEMBIX MPU

OCYIIECTBJICHUU 00pa30BaTEILHOIO MPoIlecca MO JUCIUIUIMHE (MOYIIIO0),

BKJIFOYAsI IEPEUCHB MPOTPAMMHOT0 0OecIiedeHHsI 1 MH()OPMAITMOHHBIX

CIPAaBOYHBIX CHUCTEM (TIPpU HEOOXOAUMOCTH) 16
Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM /IS

OCYIIECTBIEHUS 00pa30BaTEIBLHOTO Mpollecca MO JUCIUILTHHE (MOIYIIIO) 16



1. Ieau 1 327244 0CBOEHHUA TUCHUILIHHBI
esb AMCHUIVIMHBI: U3YUYEHUE JOCTHKEHUN U 3a7a4 HEOPTaHUYECKON XUMHUH.

33[[3‘11/[ JUCHMIIJIMHBI .

- 3HAKOMCTBO C HOBbIMH aKTYaJIbHBIMHU HpO6JI€MaMI/I HeOpFaHH‘leCKOﬁ XHUMUU,

- paCCMOTPEHUEC HOBBIX HaHpaBJ’IeHI/Iﬁ METOJ0B (bl/ISI/IKO-XI/IMI/I‘ICCKOFO aHaJIu3a,

- OCBOCHHUE COBPEMCHHBIX IMOAXO0J0B K PCIICHUIO aKTYaJIbHBIX 3aa4 COBpeMeHHOI;'I

HeOpraHquCKOﬁ XUMHHU

2. IlepeyeHb MJIAHHPYEMBIX Pe3yJIbTATOB 00yUeHHS MO JUCHUILUIMHE (MOAYJIIO0),

COOTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeJbLHOM NPOrpaMMbl

I'pynna Kareropus Kon
KOMIIeTeHI M i KOMIIeTeH I i
YHuBepcainbHble CucremHoe u VK-1: CriocobeH ocymecTBIsITh
KPUTHYECKOE KPUTHUECKUN aHAIU3 NPOOIEMHBIX
MBIIICHUE CUTYalluil Ha OCHOBE CHCTEMHOTO

M0/IX0/1a, BBIpa0aThIBaTh CTPATETHIO
NEeNCTBUS

B PE3YJIbTATC OCBOCHU A AUCHUIIIINHBI 06yqa}omm71051 JOJIZKCH:

HanmenoBanue nnaukaropa
KOMIIETCHLIUH

YK-1.1
Ananuzupyer npooeMHY0
CUTYaLMIOKaK CUCTEMY,
BBISIBJISISL €€ COCTABJISIOIINE U
CBSI3U MEXIY HUMHU
YK-1.2
Omnpenenser nmpoOebI B
uHpopMalnn, He0OX0IUMOMN
JUISL pelieHus: IpoOJIeMHOM
CUTYyallUH, U IPOEKTUPYET
MIPOLIECCHINO UX YCTPAHEHUIO
YK-1.3
Kputnuecku onieHuBaeT
HA/IeKHOCTh HCTOYHHKOB
uHpopmanuu, padoTaerc
IIPOTUBOPEYNBOMN
uHpopManuei U3 pazHbIX
ucrouynukoB YK-1.4
PazpabatbiBaeT u
COJIEpKATEIbHO
apryMEHTHUPYET CTPATEruio
perieHust mpoOIeMHOM
CUTYyalluMHA OCHOBE
CHCTEMHOTOU
MEXIUCIUITMHAPHOTO
M0JIXOJIOB

3HATb:
-OCHOBHBLIC HAITPAaBJICHUS B COBpCMCHHOfI
XUMHYECKOH HAaYKC U TCXHOJIOTHUH,

-OCHOBHBIC HaIlpaBJICHUS KOHCTPYUPOBAHU
XUMHUYCCKUX TIIPOHECCOB B YCIOBUAX YCTOI\/'I‘-II/IBOFO
Pa3BUTHA;

- CITOCOOBI BBEACHHUS DIIEMEHTOB «3eJIEHOW XUMHM» B
XHUMHYECKYIO TEXHOJIOTHIO;

yMeThb:

-I0Ka3aTeIbHO O0CY)XJIaTh TEOPETHYECKUE U
MPAKTUYECKHE MTPOOJIEMbI COBPEMEHHON XUMUU;
-IPUMEHSTH TOJIyUYCHHbBIC 3HAHUS W HaBBIKH TPH
BBIMOJIHEHUH KYPCOBBIX U JMILIOMHBIX paboT U B
Oymy1ieit mpodeccuoHaNbHON AESITENFHOCTH.

BJIAJIETh:
-0a30Boit TEPMHUHOJIOTUEH, OTHOCSILENCS K
TEOPETHYECKOMY ONMCAHUIO OCHOBHBIX

MEPCIIEKTUBHBIX HAIPABICHUN PA3BUTHUSI XUMUU
-METOJ0JIOTUEN COBPEMEHHBIX HAYyYHBIXHUCCIIEIOBAHUMH,
KPUTUYECKOW  OLEHKOM  IOJYYEHHBIX PE3YJIbTATOB,
TBOPYECKUM aHAJIN30M
BO3HUKAIOIIX HOBBIX MPOOJIEM B 001aCTH XUMUH.

3. Mecto aucuuniaunsl (MoayJsi) B crpykrype OIIOII Kype «AkTyasbHble 3a1a4n

COBPEMEHHOI HeOPraHu4ecKoil U (PU3n4ecKoil XUMHKN» ABJIAIETCHA COCTABHON YaCTbIO




Nnpo(decCHOHAIBLHOI0 HUKJIA JUCHUIIIIMH MATUCTEPCKUX MPOrpamMMm

Hucnurmuna «CoBpeMeHHBbIE TIpoOsembl Heopranmdeckod xumuu» (b1.B.06) oTHocuTcs
JUCUUIIMHAM BapuatuBHoM dactu Onoka bl «ductummuaer (momynu)» OIIOII BO mo
HamnpasyieHU0 1oaAroToBku 04.04.01 «Xumus».

JlaHHBIA KypC 3aKjafblBa€T 3HAHUS JUISI HAYyYHO-HCCIEJAOBATEIbCKOM IPAKTUKH U
BBIIIOJIHEHUSI MAarucTepCKUX  Jauccepranui. JIUCHUIUIMHA HEMOCPEICTBEHHO CBsi3aHa C
HEOPraHMYecKo XuMuel, pru3ndeckon XuMUeH u aHaTUTUIECKON XUMHEH.

4.Copnep:kanue NTUCHHUINVIMHBI (MOAYJIfA), CTPYKTYPHPOBAaHHOE MO TeMaM (pasaejaam) ¢
YKa3aHHeM OTBEJCHHOI0 Ha HUX KOJIMYECTBA aKAJAeMHYECKHUX YacOB H BHI0B Y4eOHBIX
3aHATHH

4.1 CTpyKTypa A¥CUMIIIMHBI
OO0w1ast TpPyA0EMKOCTh AUCLUILINHBI 10 JaHHOU (popMe 00yueHHs COCTABIISIET 3 3aUeTHBIX
enuaunI (108 akaeMHUYECKHX 4acOB)

Tpy10eMKOCTb, 4acOB
®opma paboTsl 00ydaromuxcs/Buibl yaeOHbIX 3aHATHI Cemectp Beero
1 2
16 16
KoHTakTHas ayuTopHasi pabora o0yyarouuxcs ¢ MpenojaBaTesieM:
Vlexyuu (J1)
[ Ipaxmuueckue 3anamus (113) 16 16
Vlabopamopnuvie pabomoi (JIP)
CamocrositensHast pabota ( CPC) 92 92
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (J)
Dced (D)
Pedepar (P)
CamMOCTOSITEIbHOE U3YUYECHHUE Pa3JiesioB 92 92
By uTOroBoro KOHTpOJIsi — 3IK3aMeH

3ayer M 3a4eT C OLEHKOH M0 OYHOH M OYHO-3a04HOM (GopmMaM OOYy4EHHs MPOBOAMTCS B paMKax 3aHATHU
CEeMUHAPCKOTO THIIA, B y4eOHOM IUIaHE Yachl HE BbIAENEHBI. Yachl, BbIJICIICHHBIE HA MTPOMEXYTOUHYIO aTTECTalluIo B
rpade «KOHTPOJIb» Y4eOHOTO IIaHa, BKIIIOYAIOT B ce0sl: KOHTAKTHYIO ayAUTOPHYIO paboTy (e€ 00beM ycTaHaBINBAaETCS
npukazoM «O HopMaTrWBax pacuera oObeMa TOJOBOW Harpy3kd INpogecCOpCKO-TIPEroaBaTesIbCKOro COCTaBa II0
nporpamma BO») u camocrosTensHyto pabory.

4.2 Conep:xaHue pa3neioB TUCHUTLIAHBI



No
pasznena

HaunmenoBaunue

paznena

Coneprxanue pasjaena

®dopma
TEKYILETro
KOHTPOJIS

Bsenenune. OcHOBHEIE
3aa4YMHEOPTaHUYECKOMN
XHMHH.

Beenenune. OcHoBHas  mpoOiema
XUMHH U CLIOCOOBI €epeIICHHUS.
KoHuenryanabHble CHCTEMbBI XUMHH.
CraHoBiieHHE u pa3BuTHE
CTpyKTypHOU XxuMuU. CBSI3b CBOMCTB
BEILECTB c UX  XUMHYECKUM
CTPOCHUEM, CTPYKTYpO# u
PEaKIIMOHHONCITIOCOOHOCTBIO.
3HaueHHE CTPYKTYPHOM XUMHH JJIs

[MOJIYUCHHM BEIICCTB UMATCPUAIIOB.

YO, TK, P

CoBpemMeHHbIE
TEOPETUUECKHUE BOITPOCHI
HEOPraHWYECKON XUMUU

COBpEMEHHbBIEC TEOPETUUECKHUE BOIIPOCHI
HEOpraHuYeCKOUNXUMHUH. DaKTOPHI,
OTIPENIETISIONINE CTPYKTYPY
HEOPraHWYECKUX COCTMHCHHM.
HecrexuomeTpus U peakiiMOHHAS
criocoOHOCTh. Pa3zpaboTka CTPYKTYpPHBIX
MOJIeJIeld HEOPTaHUYECKUX COSAMHEHUH.
HoBble moaxoAb! K OIUCAHUIO
KPUCTAJUTMYECKUX CTPYKTYp. [IpoOiembl
KOOPAMHAIIMOHHOK XumuH. O0mue
BoInpocsl XuMHUN METaJUI0XENIATOB.
CoBpeMeHHBIC TTPOOIEMbl KHHETUKH 1
MaKpOKHHETHKHA XUMHUYECKUX
nporeccoB. [I[puMeHeHne
KOMITBIOTEPHBIX TEXHOJIOTHI U
MO/ICJIMPOBAHUSBHEOPTAaHUYECKON
XUMHU.

VO, TK, P

Xumust pyHKIIMOHAIBHBIX
HEOpPraHMYECKUX BELIECTB
U MaTepuajioB

Baxueiimue npobiaemMbl HAyKu O
Mmatepuanax. Kinaccudukanus
(YHKIMOHATIBHBIX MaTEpPHAIIOB IO
COCTaBY,CTPYKTYp€, CBOMCTBAM U
oOnactsam npumenenusi. CUHTE3 U
HCCJIEIOBAaHHE BEUIECTB C HEOOBIYHBIMU
CBOMCTBaMHM U NEPCIIEKTUBHBIX
(GYHKIIMOHAJIBHBIX MaTEPUAJIOB HA UX
OCHOBE.

YO, TK, P

XuMus HaHOMAaTCPpUAJIOB

3aBUCUMOCTh XUMHUYECKUX U
(UBUYECKUX CBOMCTB OTPA3MEPOB.
TepMoauHaMUYecKHe U KHHETUYECKHE
0COOEHHOCTH HAaHOPa3MEPHBIX YACTHII.
[IpuMeHeHHEe HAaHOMATEPHAJIOB B HayKe

1 TEXHUKE. FI/I6pI/I)IHI)Ie HaHOMaTCpHaJlbl.

YO, TK, P




OO01me mpeacTaBaeHus o
CYNpaMOJIEKYJISIPHON XUMUH.
OCHOBHBIE TIOHATHUS U TEPMUHBI
CyIpaMOJIEKYJIAPHONA XUMUM. TUTIbI

MEKMOJIEKYJIAPHBIX
B3aUMOJICHUCTBUIA.
CynpamonexyiiipHas MoneKkyspHOe pacro3HaBaHMeE.
XUMUSL

KoMmIiekcel Ha OCHOBE MOJIEKYJIBI -
“X035iMHa” C JBYMEPHOW IOJOCTBIO
(Kpayn-  a¢wupsr.).
TPEXMEPHON IOJOCTHIO  (KpUITaH/BbI,
nogaHael,  chepaHmsl,
KkareHaHbl). KiatpaTHble coeTuHEHUS.

Komiuiekcel ¢

KaBUTaH/bI,

YO, TK, P

4.3 Pazaesibl JMCHUILIMHBI, H3y4YaeMble B 1 cemecTpe

OYHASA ®OPMA OBYYUEHUA

KoanyecTBo yacos

Ne KonrakTHast paboTa 00y4arommxcs
pasz- HaumenoBanue pazienon AynuTtopHas
Aacina Bcero paboTa CP
JI 113 JIP
1
Beenenue. OCHOBHBIC 3a/1a41
HEOpPraHUYeCcKOn 20 2 18
XAMUH.
2 CoBpeMeHHbBIE TEOPETUUYECKUE BOITPOCHI 20 2 18
HEOPraHWYECKON XUMHUH
Xumusi GyHKIIMOHATBHBIX
3 HEOPraHUYECKUX BEIIECTB 22 4 18
1 MaTepHaJIOB
4 | Xumus HaHOMaTepUaioB 22 4 18
5 | CynpamounekysipHas XUMHUS 24 4 20
Hroro: 108 16 92
4.4 CamocTtosiTesibHasi padoTa CTY/1eHTOB
HauMenoBanue TeMEbl Bung camocrosTeapHOM
JUCLUILTMHBI WK pa3ena BHEAYIUTOPHOMU OueHouHoe Kon-Bo Kon
paboTHI OOYJAFOIIINXCS, CPENCTBO 4acoB | KOMITETEHIIUU
B 1.4. KCP
N3yuenne HaydHOU
BBenenue. CHOBHBIC HTEDATYDEL 110 TEME
3a/1a4MHEOPTAHNYECKOM patyp ' VO, TK, P VK-1
MTOJITOTOBKA K 18
XUMUH.
9K3aMEHYy




N3yueHne HayqHOU

Cospemenrbie JUTEPATyPHI IO TEME
TEOPETUYECKUE BOIIPOCHI patyp ' YO, TK, P 18 YK-1

o IIOAT0OTOBKA K
HEOPTraHNYCCKOU XUMHUN
OK3aMCHY

N3yuenne HayqHOU
Xumus pyHKIIMOHATBHBIX
JIUTEPATYpPHI 110 TEME,

HEOPraHWYECKHUX BEIIECTB YO, TK, P 18 VK-1

IIOAT0OTOBKA K
U MaTCpualioB
OK3aMCHY

N3yuenne HayqHOU
JIUTEPATYpPHI 110 TEME,
IIOATOTOBKA K
9K3aMEHY

XuMHsT HAHOMATEepUaIOB YO, TK, P 18 VK-1

N3yuenne HayqHOU
CynpamonexyJisipHast JIUTEPATYPHI 110 TEME,
XUMUS IIOATOTOBKA K
9K3aMEHy

YO, TK, P 20 VK-1

Bcero uacos 92

4.5 JlaGopaTtopHble padoThI — HE IPETYCMOTPEHBI YUECOHBIM TJIAHOM

4.6 IlpakTHyeckne (CeMMHAPCKHUE) 3aHATHS

Ne Ne Kom-Bo
HaI/IMeHOBaHI/Ie HpaKTquCKOFO 3aHATUA
/i | pasuena 4acoB

Benenne. OcHoBHas po0ieMa XUMHH U CLIOCOOBI €€ PEeLICHHMSL.
KOHuenTyaanme cucteMbl XUMHAHU. CTaHOBJICHHUE U Pa3sBUTHUC

1. 1 CTPYKTYpHOU XuMuH. CBSI3bCBOMCTB BEIIECTB C UX XUMHUYECKUM
CTPOEHHEM, CTPYKTYPOH U peaKLIHOHHON CIIOCOOHOCTHIO.
BHaueHNe CTPYKTYPHON XUMUU JJIsl IOTYYEHHS BELLIECTB U
MaTEpUAJIOB.

CoBpeMEeHHbIE TEOPETUUECKHUE BOITPOCHI HEOPTraHUYECKONXUMUMU.
DaKTOPBI, ONPENIETSAIONINE CTPYKTYPY HEOPTaHUUECKUX
coenuHeHU. HecTexuomeTpus u peakiinoHHasi ClIOCOOHOCTb.
PazpaboTka cTpyKTypHBIX MOJIeIeii HEOpraHUIECKUX

2. 2 coennHeHni. HoBble MOJIX0/1bI K ONMMCAHUIO KPUCTAINTMYECKUX
cTpykTyp. [Ipobaemsr koopauHarmoHHoOM xumMuu. O01IHEe
Bonpocer xumun meramioxenaroB. CoBpeMeHHbIE TPOOIEMBI
KHHETHKY U MAaKPOKMHETUKU XUMHUYECKHUX MPOIIECCOB.
[IpuMeHeHrne KOMITBIOTEPHBIX TEXHOJIOTHUH U MOJEIMPOBAHUS
BHEOPTraHMYECKON XUMHH.

Baxmuelimume npoOieMbl Hayku o Matepuanax. Kiaccudukarus
(YHKIMOHAJIBHBIX ~ MaTepuajoB IO  COCTaBy, CTPYKTYpe,
3. 3 cBoiicTBaM M oOnacTsM npuMeHeHus. CHHTE3 U HCCIIEOBaHUE 2
BEIIECTB C HEOOBIYHBIMU CBOMCTBAMH M MEPCHEKTHUBHBIX
(GYHKIIMOHAJIBHBIX MaTEPHAIOB HA NXOCHOBE.

3aBUCUMOCTh XUMUYECKUX U (PU3HMUECKUX CBOMCTB OTPa3MEPOB.
4. 4 TepMoaMHAMUYECKHE I KHHETHUECKHUE OCOOCHHOCTH
HaHOpa3MEpHBIX YyacThll. [[puMeHeHne HaHoMaTepUaIoB B
HayKe 1 TexHuke. [ mOpuaHble HAaHOMATEePHUAIIBI.

OO61re npeacTaBlIeHUs O CYyIPaMOJIEKYIIPHON XUMUU.
S 5 OcHOBHBIE IOHATHS U TEPMUHBI CyNIPaMOJIEKYJISIPHON XUMUU. 3
TuIbl MEXXMOJEKYISIPHBIX B3aUMOJICHCTBH.




MonekynsipHoe  pacrno3HaBaHue. KoMIIIeKChI Ha  OCHOBE
MOJIEKYJIBI - “X03siuHa” ¢ IByMepHO# nmoocthio (Kpays- 3¢gupstl.).
KoMIuiekcsl ¢ TpexMepHOW TOJOCThIO (KPUITAHIIBI, TOTaHIbI,
cdepanibl, KaBUTaH/Ibl, KaTeHaHbl). KilarpaTHbie coeIMHEHUSI.

Bcero: 16

OYHO-3A0OYHASA ®OPMA OBYYEHUS
OO01mmast TpyA0eMKOCTh TUCHHUIUIHHBI IO JAaHHOK (opMe 00yUeHUs COCTABISAET 3 3a4ETHBIX
equHull (108 akageMUYeCKUX 4acoB)

TpynoeMKoCTh, 4acOB
®dopma paboThl 00ydaronuXxcs/Buibl yueOHBIX 3aHITHI Cemectp Beero
1 2
16 16
KoHTakTHas ayquTopHas padoTa 00ydaroMXCsl ¢ MPEIoJIaBaTeIeM:
Ulexyuu (J1)
[ Ipaxmuueckue 3ansmus (113) 17 17
Vlabopamopnwvie pabomot (JIP)
CamoctositensHas pabora ( CPC) 91 91
Kypcooii npoekt (KII), kypcosast padora (KP)
Jlokman ()
Dcer (9)
Pedepar (P)
CaMOCTOsTEIbHOE H3YUYCHHE Pa3JICIOB 91 91
By UTOroBoro KOHTpOJIsl — 3K3aMeH
4.3 Pa3nesibl JMCHUIIMHBI, H3y4aeMble B 1 cemecTpe
KonnuecTBo yacos
Ne KonTakTHas padora o0y4yaommxcst
pas- HanmenoBanwue pa3aenoB AynutopHas
Acia Bcero pabota CP

JI 113 JIP

1 1p
BCIACHUC. OCHOBHLIC 3aa4yu
HEOpPraHUYecKOi 22 4 18
XUMUUN.
COB C€MCHHBIC TCOPECTHUUCCKUEC BOIIPOCHI
2 p p p 22 4 18

HEOPraHWYECKON XUMHUH

Xumust QyHKIIHOHATBHBIX
3 HEOPraHMYECKUX BEIIECTB 21 3 18
U MaTepuaoB

4 | XuMus HAHOMAaTepUaIoB 22 4 18

5 | CynpamonekysipHas XUMHUS 21 2 19

Hroro: 108 17 91




4.4 CamocTosiTe/ibHAsi paboTa CTYJAE€HTOB

HaumenoBanue TeMbl Bun camocrosTensHOM
JUCLUIUIMHBI WM pa3jiena BHEAYAUTOPHOU OueHou”oe Koimn-Bo Kon
paboTel 00y4JarOIUXCs, CpEeCTBO 4acoB | KOMIICTEHIIMH
B 1.4. KCP
N3ydenue HayuyHOU
BgeneHnue. cHOBHBIE IHTEDATYDEL 110 TEME
3aJIaYNHEOPTraHUYECKON patyp ' YO, TK, P 18 VK-1
MOJITOTOBKA K
XUMUH.
JK3aMEHY
N3ydenue HayuyHOU
Cospemennrie JIUTEPATYPHI IO TEME
TEOPETUYECKUE BOITPOCHI patyp ' YO, TK, P 18 YK-1
. MOJITOTOBKA K
HEOPraHWYECKOW XUMHH
SK3aMEHY
N3yuenue HaydHOM
Xumust QyHKIIMOHATBHBIX sze ATVDEL 1}I]o Tene
HEOPraHWYECKHUX BEIICCTB patTyp ' YO, TK, P 18 YK-1
MOJITOTOBKA K
1 MaTepUaJioB
9K3aMEHY
N3yuenne HayqHOU
JIUTEPATYPHI IO TEME
XuMHS HAHOMATEePUaJIOB patyp ' YO, TK, P 18 YK-1
MOJITOTOBKA K
JK3aMEHY
N3yuenne HayqHOU
CynpamoJiekyisipHas JIUTEPATYPHI IO TEME
XUMHUS MOJITOTOBKA K
JK3aMEHY
Bcero uyacoB 91
4.5 JlaGopaTtopHblie padoThl — HE MTPEyCMOTPEHBI YUEOHBIM IJIAHOM
4.6 IlpakTHyeckne (CeMMHAPCKHUE) 3aHATHS
No No Koi-Bo
HanmMeHnoBaHue MpakTHYECKOTO 3aHATHS
n/m | pasuena 4acoB
Beenenue. OcHoBHas mpobaemMa XUMHUHU U CIIOCOOBI €€ pelIeHHs.
KonuenrtyanpHbie cucTeMbl XuMuK. CTaHOBJICHHE U Pa3BUTHE
1 1 CTPYKTYpPHOI XUMHH. CBSI3bCBONCTB BEIIECTB C UX XUMHUYECKUM 4
CTPOEHUEM, CTPYKTYPOH U peaKIIMOHHOMCTIOCOOHOCTHIO.
BHaueHHE CTPYKTYPHON XUMHH 7Sl IOJTYYEHHUS BEIIECTB U
MaTEepHAJIOB.
CoBpeMEeHHbIE TEOPETUUECKHUE BOITPOCHI HEOPTraHUYECKONXUMUMU.
DaKTOPBI, ONPENIETSAIONINE CTPYKTYPY HEOPTaHUUECKUX
coenuHeHU. HecTexuomeTpus u peakiinoHHasi ClIOCOOHOCTb.
Pa3paboTka cTpyKTypHBIX MOJIEIe HEOPTaHUIECKUX
2 2 coennHeHnil. HoBble MOIX0/1bI K ONMUCAHUIO KPUCTAIITMYECKUX 4
ctpykTyp. [Ipobaemsr koopauHarmoHHOM XuMun. O01IHE
Bompocel xumuu metamioxenatoB. CoBpeMeHHbBIE TPOOIEMBI
KHHETHKH U MAaKPOKMHETUKU XUMHYECKHUX MPOIIECCOB.
[IpuMeHeHrne KOMITBIOTEPHBIX TEXHOJIOTHI U MOACIIUPOBAHUS
BHEOPTraHMYECKON XUMHH.
Baxneiimue mpoOnembl Hayku o MaTepuanax. Knmaccudukanus
3. 3 (GYHKIIMOHATBHBIX ~ MaTepHAIOB IO  COCTaBy, CTPYKTYpe, 3
cBOiicTBaM u obOnacTsM npuMmeHeHus. CHHTe3 U HCCIeOBaHUE
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BEIIECTB C HEOOBIYHBIMU CBOMCTBAMH M TEPCHEKTHUBHBIX
(YHKIMOHATIBHBIX MAaTEPHAJIOB HA MXOCHOBE.

3aBUCUMOCTh XUMUUYECKUX U (PU3UUECKUX CBOMCTB OTPa3MepOB.
4. 4 TepmoauHaMuyeckne ¥ KHHETHYECKHE 0COOEHHOCTH
HaHOpa3MepHbIX YacTull. [I[pumeHeHre HaHOMaTepUanoB B
HayKe U TeXHUKe. | mOpuiHbple HAHOMATEPUAIbL.

OO61re npeaCcTaBIeHUs O CYIPAMOJIEKYIIPHON XUMUU.
OCHOBHBIE TOHATHUSL U TEPMUHBI CYTIPAMOJIEKYISIPHON XUMUU.
Turbl MEKMOJIEKYJISIPHBIX B3aUMOICHCTBUIA.

5. 5 MonekynsipHoe  pacno3HaBaHue. KOMIUIEKCBI Ha  OCHOBE 2
MOJIEKYJIBI - “X03siuHa” ¢ IByMepHO# nmonocthio (Kpays- a¢gupsl.).
KoMruiekcsl ¢ TpexMepHOM MOJOCThIO (KPUNTaH/bI, TIOJIaH/IbI,
cdepanibl, KaBUTAH Ibl, KaTeHaHbl). KiaTpaTHble cOeIMHEHUSI.

Bcero: 17

4.5 JlaGopaTtopHble padoThI — HE [IPETYCMOTPEHBI YUEOHBIM TJIAHOM

5. IlepeyeHb y4eOHO-MeTOAMYECKOro o0eclmeYeHHs ISl CAMOCTOSITeNbHOM
padoThI 00y4aKOIIMXCH N0 JUCHUILIHHE (MOAYJIIO0).
JUiss  opraHM3alMM  CaMOCTOSITETIBHOM Pa0OThl OOydYalOMIMXCS B COCTaBe y4eOHO-
METOAMYECKOI0 KOMILIEKCa JTUCIMILIMHBI UIMEIOTCS HA0Ophl MHAWBUIYAIbHBIX 33aHUN U
TECTaM I10 OTJEIFHBIM TeMaM JUCHUIUIMHBL. YUeT pe3yIbTaTOB CAMOCTOSTEILHON paboThI
BE/IETCS B paMKaxX pEHTUHIOBOM CUCTEMBI AUCHUILIMHBL. Ha caMocTOsTENbHYIO TOATOTOBKY
JucUIInHbl « CoBpeMeHHbIE TPOo0IeMbl HEOPraHUYECKON XUMHUM» ITpeaycMoTpeHo 91 yac.
B kauecTBe MpOMEXYyTOUHOH OLIEHKH YCHEBAa€MOCTU CTYJIEHTOB HCIHOJB3YIOTCS YCTHBIE
OIpPOCHl BO BpeMs MPOBEACHUS MPaKTUUYECKUX 3aHATUN. C LEIbI0 YCIEHNIHOIO YCBOEHUS
Marepuajga JUCLMIUIMHBI CTYAEHTaM IpeJUlaraeTcs BbIMOJIHEHUE WHIMBUIYaIbHBIX
3anaHui. [171st KOHTPOIIsS yCBOEHUS TaHHOM AUCHUITIIMHBI Y4EOHBIM IIJIaHOM MPEAYCMOTpEHa
caada 3k3aMeHa. Ha sk3ameHe cTyneHTaM npejuiaraeTcs pelnTh 3a1a4y U OTBETUTh Ha J1Ba
TEOPETUYECKUX BOMpoca IO MarepuagaM y4eOHOM aucuuIuiMHbl. CTYyAEHT cuMTaercs
JIOMYIIEHHBIM K C/1adye SK3aMeHa MPH YCIOBUH BBIIOJHEHUS UM IIaHa YU€OHbBIX 3aHATUH U
BBIMIOJTHEHUH BCEX 33JJaHUM U TECTOB B TEUEHHE CEMECTPA, B COOTBETCTBUH C PEHTUHI OBOM
cuctemoit. [Ipu npoBeaeHNM 3K3aMeHa OTBET CUNTAETCS YOBJIETBOPUTEIBHBIM B citydae 50-
60 % mnpaBUIBHBIX OTBETOB HAa TEOPETUYECKHE BONPOCHl M pemeHuH 3anadr. OTBeT
CUMTAETCS HE yIOBJIETBOPUTENIBHBIM, €CIIM MaTEpHal yCBOEH CTYIEHTOM MeHee, yeM Ha 50%
U 33j7aya He pemeHa. [y nomydeHus Oosee TyOOKUMX M YCTOMUMBBIX 3HAHUM CTyAEHTaM
PEKOMEHIyEeTCS N3y4aTh JOIOJHUTEIBHYIO JIUTEPATYPy, CIIMCOK KOTOPOU IPUBEAEH B 1.8
paboyeil mporpaMMbl MO JUCHUILIMHE, a TAKXKE 71 paclIMpPEeHUsl 3HaHUHN 10 AUCLUILIIMHE U
JUIs BBITIOJTHEHU pedepara peKOMeHAyeTCs UCTO0Ib30BaTh IHTepHET-pecypehl: HOUCKOBBIE
caiThl, 0a3bl TAHHBIX XUMHYECCKUX COCJUHCHUH, JIIEKTPOHHBIE OUOIMOTEKH (11.8).

6.@0H1 OLIEHOYHBIX CPEACTB /JIsl MPOBEAEHUsI ATTECTAIIUHN 00yYAKOIIHUXCS 110
AUCHUILINHE (MOYJIIO)
[IpenycMoTpeHBl ClAEAyIOIMIME BHUABI KOHTPOJII KadeCTBA OCBOCHHS KOHKPETHOM
JTUCUHUTIIIUHBIL:
- TEKyIIUA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXKYTOYHAS aTTECTAIMSI 00YJAIOIIMXCS IO JUCIUILTHHE
@DOoH/ OIEHOYHBIX CPEACTB Il TPOBEIACHUS MPOMEKYTOYHOW aTTECTaIlluu
oOydJarmuxcsi Mo AWCHUIIIHHE OQOpPMIIEH B MPWIOKEHHH K paboyeil mporpamme
JUCITATIITUHBI.

Tunosble KOHTPOJIbHBIC 3a/laHUs WJINX MHBIC MaTECpPpHUAJIbI, HCOﬁXOI[l/IMble AJIA OICHKH
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3HAHUM, YMeHUIl, HABBIKOB U (WJH) ONbITA JAeSAITeJbHOCTH B Ipolecce TeKylero
KOHTPOJIA

Tembl pedpepaToB:

1. AKTyalbHbIE 3a7a4d 3KOJOTUMU U POJb XMMHUHM B PEIICHUU 3KOJOTMYECKUX
3a1a4COBPEMEHHOCTH.
2. AKTyanbHblE 3a/ayd COBPEMEHHOM DSHEPreTMKM M pPOJb XUMHHU B

PELICHUMIHEPTETUYECKUX 33/]1a4 COBPEMEHHOCTH.
3. [Ipo10BOJIbCTBEHHBIE TPOOTIEMBI COBPEMEHHOCTH U POJIh XMMHUU B PEILICHUU
COBPEMEHHBIXITPOAOBOJILCTBEHHBIX MPOOJIEM.
4, MycopHbie ocTpoBa B MUPOBOM OKe€aHe, MPUYMHBI UX BOSHUKHOBEHUS U
BO3MOXKHBIECTIOCOOBI X YHUYTOKCHHUS.
5. JKupas mpupona kak "06e30TxoqH0€e Iporu3BoACTBO". Poib XuMuu B

YMCHBIICHHUN BJII/ISIHI/IﬂHpOI/I?;BOIICTBeHHOﬁ ACATCIIBHOCTH YCJIOBCKA HA IIPpHUPOAY.

6. Baxueilinme sxonoruueckue npodiaemsl Poccun u poiab XUMHUM B UX
peLieHun.

7. [TpoGsieMbl yTUIM3aMK OBITOBBIX OTXOJ0B U POJIb XUMUU B UX PELICHUH.

8. HoBele myTu pa3BuTHs r€OTEXHONOIMH; OecliaxTHas 100bIYa ChIPb,

OHoMeTaTyprus UpoJib XUMHUH B Pa3BUTHU COBPEMEHHOM I€0TEXHOJIOTHH.
9. [TapuukoBBIi 3¢p(eKT: ero IroCck 1 MUHYCBI. XUMUS TAPHUKOBOTO P deKTa.
10.  SlmepHble peakuu U MPOOJIEMBI SIACPHON SHEPTETHKH.

11. Bonopon — TormBo Oyayiero.

12. MemieHHOACHCTBYOINE YAOOPEHHMSI U MIEPCTIEKTUBBI MX TIPOU3BOJICTBA U
IIPUMEHEHHS.

13. Xumundeckue u pu3nyecKre CBOWCTBA BELIECTB B CBEPXKPUTHUECKOM
COCTOSIHUH.

14.  OueHka KpUTHYECKHUX APaMETPOB IPOCTHIX U CIOKHBIX BEIIECTB.

15.  HonHas )XuUIKOCTh — paCTBOPUTENb U PACTBOPEHHOE BEIIECTBO B OJHOM JIMIIE.

16. JvanexTpudeckue CBOMCTBA PACTBOPOB U PACTBOPHUTENIEH: 3aBUCUMOCTD 3THX

CBOMCTB OTTEMIIEpATyphl U KOHIIEHTpALMH (COCTaBa) pacTBoOpa.

17. [Tonsipuzanus OUANEKTPUKOB BO BHEIIHEM IMoJje. Juanexkrpuyeckas
pernakcanusi upesiakcarys BHICOKOYaCTOTHOM 3JIEKTPOIPOBOTHOCTH.

18. ['myOGuHa MPOHUKHOBEHHUSI MUKPOBOJIHOBOT'O U3JIYYCHHS B BEIIECTBO U €€
3aBHCHMOCTH OTCBOMCTB BEIIlECTBA.

19. Mertammueckuii BOIOPO/I: TOJIyYeHHE, PU3ndecKne 1 XUMHIECKUE CBOMCTRA.
20. VY apTpaxos0/1HbIe HAHOPEAKTOPHI U TMEPCIIEKTHUBBI HCTIOIb30BaHUS

KpI/IOTCXHOJ'IOI“I/Iﬁ BXHMUU.

21. COBpCMeHHaH KpUOXHUMHA U IICPCIICKTUBLI €€ pa3BUTHUA.

22. ba3bl JaHHBIX ¥ UX POJIb B Pa3BUTUHA MEAULMHCKON XUMUH.
YceTHBIH OTBET



Ouenka 3HaHU# npeanonaraet auddepeHInpoBaHHbBIN MOAX0 K 00yJaronemMycs,
yUYeT €ro HHIUBUAYAIBHBIX CIOCOOHOCTEH, CTETIeHb YCBOCHHUS 1 CUCTEMATH3AI[H OCHOBHBIX
NOHATHITM KaTeropuii o qucuuiuinae. Kpome Toro, oieHuBaeTcs He TOJBKO ITyOnHa 3HAaHHUH
IIOCTaBJIEHHBIX BOIPOCOB, HO U YMEHHE HMCIOIb30BaTh B OTBETE MPAKTUYECKUN MaTepuall.
OneHuBaeTcs KyJbTypa peyH, BlIaJlcHHe HaBbIKaMU OPAaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenusanusi: mocienoBaTeIbHOCTh, MOJTHOTA, JIOTUYHOCTDh HW3JI0XKCHUS,
aHAJTM3Pa3INYHBIX TOUYCK 3PEHHSI, CAMOCTOSTEILHOE 0000IICHHE MaTepraa, HCIIOJIb30BaHHE
npopeCCHOHATBHBIX TEPMHHOB, KYJIbTypa pE€Yd, HABBIKH OpATOPCKOTO HCKYCCTBA.
N3noxenune matepuaia 6e3 pakTuueckux ommoOoK.

OueHka «omauuHO» CTaBUTCSA B CIy4dae, KOT[a MaTepuall U3J1araeTcsi HCUEepIbIBAOLIE,
MI0CJIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH CTPOWHO, MPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIC IIOHATHA, HO W AHAJIMU3UPYIOTCA TOYKM 3pCHUA PaA3JIMYHBIX aBTOPOB.
OOyuaromuiicst He 3aTpyJHSAETCS C OTBETOM, COONIIOAAET KYJIbTYPY pEeUH.

OI_IGHKa «xopouto» CTaBUTCA, CCJIN O6y‘lﬂIOH.IPII>iCH TBEPAO 3HACT MaTCpUall, ' paMOTHO
U IO CYHIECTBY H3JIara€T €ro, 3HacT IMPAKTHYCCKYIO 6a3y, HO IIpU OTBETC Ha BOIIPOC
JAOIIYCKACT HECYIICCTBCHHBIC ITIOTPCIIHOCTHU.

OueHka «yoosnemeopumenbHo» CTaBUTCSA, €CIU OOy4YalOIIUHCS OCBOMJ TOJIBKO
OCHOBHOW Marepuajl, HO HE 3HAeT OTIEIbHBIX JEeTajel, JIOMYyCKaeT HETOYHOCTH,
HEJI0OCTATOYHO MPaBUIIbHBIE (POPMYIHPOBKH, HAPYIIAET MOCJIEI0BATEILHOCTh B U3JI0KEHUH
Marepualia, 3aTPYJIHSIETCS C OTBETAMH, NOKA3bIBAET OTCYTCTBHUE JOJKHOW CBSI3H MEXKIY
aHAJIM30M, apTyYMEHTalMEl U BBIBOJAMU.

OueHka «Heydos1emeopumenbHo» CTAaBUTCS, €CITH 00YyYaIOIINICS HE OTBEYaeT
Ha MOCTaBJICHHBIE BOIPOCHL.
Tekymuii KOHTPOJIb
TCKYHH/II\/JI KOHTPOJIb YyCIIEBACMOCTU OCYHICCTBIIACTCSA HCIIPEPBIBHO, HAa IMPOTAXKCHUU BCECTO

Kypca.llpexxse Bcero, 3To yCTHBIM OMpoc MO XOAY JIAOOPATOPHBIX 3aHATUH, BBITOIHIEMBIN
JUIS OTIEPAaTUBHOW aKTHBM3AllMM BHUMAHUS CTYJICHTOB M OLIEHKHM MX YPOBHSI BOCHPHUSTHSL.
Pe3ynbTaThl yCTHOrO ONpOCa YUYUTHIBAIOTCS NpPU BbIOOpE HMHIMBHUAYaTbHBIX 3a/1ad JUIs
peLIeHusl.

Jrtanbl GOpMHUPOBAHNSA M OLICHUBAHUS KOMIIETCHIM I

Ne Kontposmpyembie pa3aennl (TeMbl) HaumenoBanue
Ko xomMnerenuun
n/n AUCHMILINHBI OLIEHOYHOI0
(nJm ee 4acTu)
CpeacTBa
1 BBenenne. cHOBHEBIE 3a7aun
HEOPraHUYECKOMN K, TK, P
XUMUH.
2 CoBpeMeHHbIE TEOPETUYECKUE BOITPOCHI K. TK. P
HEOPraHWYECKOW XUMHUH >
3 Xumus pyHKIIMOHATBHBIX
HEOPTaHNYECKNX BEILIECTB K, TK,P
U MaTepuajioB
4 XuMus HAHOMATepUaioB K, TK, P
5 CynpaMoneKyJsipHasi XUuMHsl K, TK, P
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Ilkana 1 KpUTEePUHU OLIeHUBAHUS MUCbMEHHBIX H TBOPYECKUX padoT

bajbl Kpurepun

['mybokoe ® TpoOYHOE YCBOGHHME NporpaMMHOro  Matepuana. [lonHsre,
Mocie0BaTeIbHbIe, TIPAMOTHBIE W  JIOTUYECKHM H3J1araeMble OTBETHl  IPHU
) BUJOU3MEHeHNH 3aaHus. CBOOOJHO CHpaBISETCS C TOCTAaBICHHBIMU 3aa4aMU,
MOKeT  OOOCHOBAaTh  MPUHATHIE  pELIEHUs,  JEMOHCTpUPYET  BJaJieHUE
Pa3sHOCTOPOHHUMM HABBIKAMU W IIPUCMAMU BBIIIOJIHCHUSA TTPAKTUYICCKHUX pa60T.
3HaHME MPOTrPaMMHOIO MaTepHala, I'pPaMOTHOE H3JIOKEeHUe, 0e3 CyIIeCTBEHHBIX
4 HETOYHOCTEH B OTBETE HAa BOIIPOC, IIPABUIILHOE IPUMEHEHHUE TEOPETUYECKUX 3HAHUM,
BJIa/ICHHE HEOOXOIMMBIMU HABbIKAMU MPU BHIMOJIHEHUH MTPAKTHUYECKHUX 3a]1a4.
JleMOHCTpUpYEeT YCBOEGHHE OCHOBHOI'O MaTepuana, I[pu OTBETE JOIYCKarTCs
HETOYHOCTH, MpPH OTBETE HEJOCTATOYHO MpPaBUIIbHBIE (POPMYIUPOBKH, HAPYIICHUE

3 MOCJICIOBATEIPHOCTH B HM3JIOKCHHH MPOTPAaMMHOTO MaTrepualia, 3aTpyJHEHHUS B
BBINIOJTHCHUH MPAKTHYCCKUX 3aJIaHUH.
21 Cnaboe 3HaHWE NPOrpaMMHOTO MaTepuana, TPHU OTBETE BO3HHUKAIOT OIIUOKH,
3aTPyAHEHUS MPHU BBIMOJIHCHUN IPAKTHYECKHUX PadoT.
0 He OBUIO HOIBITKY BBITOJIHUTE 3aJaHUE.

7. IlepeyeHb OCHOBHOI M JONOJTHUTEILHOI YueOHOI JJUTEepaTypbl, HEOOXO0AUMOT
JJIs1 OCBOEHMS 1M CHUTLIIHHBI

7.1 OcHoBHAasi IuTEpaTypa:

1. Heopranunueckas xumust: [yue0. 1is By3oB no cnenuansHoctd 011000 "Xumus"]. T.1-
3: [M.E.Tamwm, }O.1. Tpetbsikos]; mox pex. FO./].Tperbsikosa. - M. : Academia, 2004 - 233,[1]
C. ; 24 cM. - (Briciee npodeccuonanbHoe oOpasoBanue. EcrecTBeHHbIE HaykH). - bubnuorp.:
c. 232

- ISBN 5-7695- 1446-9:274-89.

2. Capraes, [1.M. Heopranuueckas xumus: y4e0. mocoOue yisi CTyIeHTOB By30B. U3, 2-
e, uctp.u jpom. - CII6.; M.; Kpacuogap : Jlanp, 2013 - 382 c. - ISBN 978-5-8114-1455-0:695-
64.
3. [Terposa T.II. , Mudtaxosa H.I1I. , Paxmarynnuna U.®., 3unkuuena T.T.
JlonomHUTEIBHBIE TJIaBbl HEOPTAaHUYECKON XUMHH : Y4eOHO-MeToandeckoe mocoowue / Tlox
pen. A.M. Kysuenosa; -Kazans : UsnarensctBo KHUTY, 2015 - 209 c. : Tabn.; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428777
4. ITerposa T.II. , Mudtaxosa H.11I. , Paxmarynnuna U.®., 3unkuuesa T.T.
JlonomHUTEIBHBIE TJIaBbl HEOPTAaHUYECKON XUMHH : y4eOHO-MeToanueckoe mocoowue / Tlox
pen. A.M. Kysuenosa; -Kazans : UsnarensctBo KHUTY, 2015 - 209 c. : Tabn.;
[DnexTponHsIi pecypc]. - Pexxum gocryna: URL:
http://biblioclub.ru/index.php?page=book&id=428777; nara obparienus 22.05.2018
5.

7.2 JlonmoiHUTEIbHAS JIUTEpaTypa:

1. Kotton ®@., Yunkuncon /. CoBpeMeHHas Heopranuueckas xumus, 4.1-3. M.: Mup,
1969
2. Axmeros H.C. OOmias u Heoprauuyeckast XUMus : [y4e0. Ui XUM.-TeXHOI.

CrienmaabHOCTEH BY30B]. - 5-¢ m31., uicnp. - M. : Beictras mkoira, 2003 — 743 ¢. : wi. ; 22 cMm.
- bubunmorp.: c. 727
- ISBN 5-06-003363-5 : 265-00. (http://elib.dgu.ru/marcweb/Found.asp
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3. Xbtou J>x. Heoprannueckas XuMusi: CTPOCHUE BEIIECTBA U PEaKIIMOHHAS
croco0HoCTh. M. : Xumus, 1987

4, Hanoctpykrypusie Mmatepuainst / pea. P. Xanuunk, A. Xumn | nep. A.A. Illyctukos. -
Mocksa

: PUL] "Texuocdepa", 2009 - 488 c. - - ISBN 978-5- 94836-221-2 ; To xe [ DAEKTPOHHBIH

pecypc]. -URL: http://biblioclub.ru/index.php?page=book&id=115678

8. I[lepeyeHnb pecypcoB HH(OPMANIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu "UHTepHeT"
(nagee - cerb "UnHTEpHET'"), HEOOXOAMMBIX /IJISl OCBOECHUS THCHUILINHBI

1. OBC wu3nmarensctBa «JlaHb» [y4eOHBlE, HaydyHbIE W3JaHUSA, [EPBOMCTOYHUKH,
XYJI0’)KECTBEHHBIE IIPOM3BEACHUS pPa3IMYHbIX U3JATENIbCTB; JKypHanbl]: caidT. — URL:
http://e.lanbook.com.

2. Hayunas snextponnas 6ubnnorexa. MoHorpadum, u3ganHbie B u3aatesnbecTBePoccuiickoi
Axanemun EctecTBO3HaHMS [HOJTHOTEKCTOBBIA pecypc cBoOogHOro focrymal: cait. — URL:
https://www.monographies.ru/.

3. Hayunas snexkrponHas 6ubnuoreka crtareil u myoOnmkanmii «eLibrary.ruy: poccuiickuii
MH(GOPMALIMOHHO-aHAIMTUYECKUI TMOpTanm B O0ONAaCTH HAyKH, TEXHOJOTHH, MEIUIUHBI,
obpazosanus [5600 sxypHanos, B oTkpbiToMm poctyne — 4800]: caiit. — URL: http://elibrary.ru.
4. KubGepJlennnka : HayyHas OJJIGKTpOHHas OuOnIHMOTEeKa [HAy4yHbIE KypHAJIbI B
MOJHOTEKCTOBOM (hopmate cBoOoHOTO gocTyna] : cait. — URL: http://cyberleninka.ru.

5. EnuHoe okHO nocTyma K o0pa3oBaTelbHBIM pecypcaM: (enepaibHas UHPOpPMAIIMOHHAS
cucreMa CBOOOJHOTO JIOCTYNa K WHTETPAIbHOMY KaTajory oOpa3oBaTeNbHBIX HWHTEPHET-
PECYPCOB M K JJIEKTPOHHOW OMOIMOTEKE Y4yeOHO-METOAUYECKHMX MaTepHalioB IJisi BCEX
ypOBHEW 0Opa30BaHUs: JIOIIKOJIIbHOE, o00Imee, cpeaHee NpodecCHOHaTbHOE, BBICIIEE,
nononuuresbHoe: cant. — URL: http://window.edu.ru.

6. Web of Sciense (WoS, ISI): mexxayHnaponHas aHanuTudeckas 0a3a JaHHBIX HAyYHOTO
LIUTUPOBAaHUS  [KypHaJIbHbIE  CTaTbH, MaTepuaibl KoHdepeHuuil| (uHTepdeiic —
PYCCKOSI3BIUHBIN, MyOMKaIMK — Ha aHTiI. 513.): caidT. — URL: http://webofknowledge.com.

7. Bcepoccuiickuii MHCTUTYT Hay4HOH M TexHU4eckoil nadopmaru Poccuiickoii akagemun
Hayk (BUHUTU PAH). — URL: http://www.viniti.ru/

8. MHcTuTyT nepcreKTUBHBIX HayuHBIX HccienoBanuil Poceuiickoil akagemun Hayk. — URL:
http://chernoi.ru/

8.1 CocTaB nporpaMMHOro odecreyeHus
[Tpuknaaneie mporpamMusie cpeactaa: Microsoft Office 2010 Pro, FireFox.

Creunanu3upoBaHHble XUMHYECKHE MporpaMMmbl M 1p. JlJis MpoBEpKH TEKCTOB Ha
OpPUTHMHAJILHOCTb MTpOrpaMMa AHTHUIUIaruaT

9. MeToauyeckune yKazaHus 1Jisl 00y4alImMXcs M0 OCBOEHUIO AUCHUILUIUHBI (110 BUAAM
Y4eOHBIX 3aHATHH)

CamocrositeibHas padora. CamocrosiTeNnbHas paboTa SIBISIETCS OAHUM U3 BUAOB y4eOHOM
NEeSITebHOCTH 00YYaroluXcsi, CIOCOOCTBYET Pa3BUTUIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPUYECKOIO MOAX0/Aa K PEIICHUI0 MpobIeM yueOHOro U NpodecCHOHaTbHOIO
ypoBHs. BHeayauTopHas camocTosTenbHas paboTa BBIMIOIHAETCS M0 3aJaHHIO MPeroiaBaTens, HO
0e3 ero HemnocpeACTBEHHOro ydactus. [Ipu mpenbsBieHHM BUAOB 33/laHUN Ha BHEAYAUTOPHYIO
CaMOCTOSITENIbHYI0O paboTy pEKOMEHAYeTCs HCIONb30BaTh AU(p(EepeHIUPOBAaHHBIM MOAX0M K
YPOBHIO  MOJATOTOBJIEHHOCTH  oOywatomierocs. Ilepen  BbIMOJIHEHHMEM  BHEAyAUTOPHOM
CaMOCTOSITENIbHOW paboThl TMpernojaBareNb MPOBOJUT KOHCYJBTAIIMIO C OINpPEAETICHUEM LU
3aaaHus, €ro COACpIKaHus, CPOKOB BBIIIOJIHCHUA, OPUCHTUPOBOYHOT'O o0neMa pa60TLI, OCHOBHBIX
TpeOOBaHUH K pe3ysibTaTaM paboThl, KpUTEPUEB OLIEHKH, ()OPM KOHTPOJIS U MEPEUHs JIUTEPATYPHI.
CopnepxaHre caMOCTOSITEIbHON paboThl: YTEHHE OCHOBHOM M PEKOMEHIYEeMOMl TOMOIHUTEIbHOM
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JUTEpaTyphl, pelleHHWEe CUTYalMOHHBIX 3aJad, YTO CHOCOOCTBYET Ppa3BUTHIO MO3HABATEIIbHOMN
AKTUBHOCTH, TBOPYECKOI'O MBIIUICHUS CTYJIEHTOB, TPUBUBAET HABBIKU CAMOCTOSITEIILHOTO MOKMCKA
uHpopMaluu, a Takke (OpPMUPYET CIOCOOHOCTh M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHUIO,
camopeaiu3alliM U TBOopueckod ajmanTtanuu. CamocTodTenbHas pabdoTa C OCHOBHOM U
JOTIOTHUTEILHOU JIUTEPaTypoil (hopMUpPYET CIIOCOOHOCTh aHATTM3UPOBATH COLUAIBHBIE TPOOIIEMBI,
YMEHHE HCIOJb30BaTh HA MPAKTHKE B Pa3IMYHBIX BHUAAX NPOPECCHOHATBHON M COLMAIBHOM
JESITEIbHOCTH.

IIpakTHYyeckne 3aHATHSA TI03BOJIIOT Pa3BUBATh y CTYIEHTOB TBOPYECKOE TEOPETUUECKOE
MBILUICHHE, YMEHHUE CaMOCTOSTEIIBHO M3y4daTh JINTEPATypPy, AHAJIU3UPOBATH IPAKTUKY, U OHH
UMEIOT HCKIIFOUNTENBHO BaXKHOE 3HAYEHUE B PA3BUTUHU CaMOCTOSTENIBHOIO MbIILIEHUS. B mponecce
BBITIOJIHEHUS TIPAKTHYECKUX paboT IJIsl CHCTEMAaTHU3allii OCHOBHBIX ITOJIOKEHUH PEKOMEHyeTCs
cocTaBiieHHEe KOHCIEKToB. HeoOxoaummo oOpaTuTh BHHUMaHHE OOydarOMIMXCS HA BBITOJHEHUE
IIPENYCMOTPEHHBIX IIPOIrPAMMON 3alaHU B COOTBETCTBUHM C TEMAaTUYECKUM IUIAHOM, BBIICICHUE
HauOosee CIOXKHBIX M MPOOJIEMHBIX BOIPOCOB MO M3Y4aeMOH TeMe, MOJyuyeHUEPa3bICHEHUN U
PEKOMEHIalMi 10 AAHHBIM BOIIPOCaM OT IIPENOJaBaTeseH, MPOBEACHUE CAMOKOHTPOJIS IIyTeM
OTBETOB Ha BOMNPOCHI TEKYLIEr0 KOHTPOJS 3HAHUM, pELIeHHUs NPEACTaBICHHBIX B Y4eOHO-
METOAMYECKMX MaTepHaiax Kadeapsl 3a7a4, TECTOB IO OTJEIbHBIM BOIIPOCAaM U3y4aeMOM TEMBI.

3aver. 3aBeplIAKOIIMM 3TAallOM H3YYEHUs] JUCLUILUIMHBL SBJISETCS IPOMEKYTOUYHAs
aTTecTalys B BUJC YCTHOTO 3auera. [Ipy 3TOM CTyIeHT JOJIKEH MOoKa3aTh BCE TE 3HAHMS, YMEHUS U
HABbIKH, KOTOpbIE OH MHpHOOpen B mporecce TeKylied padoThl MO H3YYEHHIO IHUCHUIUIMHBL.
JluciiuinHa CcYUTaeTCs OCBOCHHOW CTYACHTOM, €CJIM OH B IOJHOM oOBeMe chopMHUpoBa
YCTaHOBJICHHBIE KOMIIETEHIIUU U CIIOCOOEH BBIMOJIHATH YKa3aHHbIE B JAHHON MPOrpaMMe OCHOBHBIE
BUJIBI TTPO(HECCHOHATLHOW NesaTeIbHOCTH. OCBOCHHE TUCIMILIMHBI JODKHO TO3BOJUTH CTYICHTY
OCYILIECTBIISITh KaK AHAJIMTUYECKYI0, TaK U HAyYHO-UCCJIEAOBATENIbCKYIO JEATEIbHOCTb, YTO
npeanoaraeT riry0oKoe 3HaHHe TEOPUH U MPAKTUKU JTAHHOTO Kypca.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCI0JIb3yEeMbIX PH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO MpoLecca M0 JUCHUILIMHE (MOYJI10), BKIIOYAs epedYeHb MPOrpaMMHOro
ob0ecrieyeHust 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)
[Tpu u3yueHuu cTyieHTaMu AUCUUIIINHBI « COBpEMEHHBIE TPOOIEMbl HEOPTaHUYECKOW XUMUM
HCIIOJIb3YIOTCS CIIETYIOIINE TEXHOIOTHH:

- TEXHOJOTMH MpoOieMHOro oOyueHus (mpoOJeMHbIE JIEKIIMHM, IPOBOAMMBIE B (hopme
Janora, peieHue yueOHo-poecCHOHAIBHBIX 3a/1a4 Ha JIEKIHX);

- UHTEPAKTUBHbIE TEXHOJOTUH (IPOBEACHHE JIEKIIUN TUAIOTOB, KOJJIEKTUBHOE O0CYKCHHE
Pa3IMYHBIX MOJXO0/I0B K PEIIEHHUIO TOM WM HHON y4eOHO-ITpodecCHOHATLHON 3a1a4H);

- MH(QOPMAaIIOHHO-KOMMYHHUKAaTUBHbIE 00pa30BaTE/IbHbIE TEXHOJOTUU (MOJEIMPOBAHUE
U3y4aeMbIX SIBJICHUH, Mpe3eHTalusl y4eOHBIX MaTepHalioB (C MaKeTOM MPHUKJIAJHBIX MPOrpamMmm
Microsoft Office Point)) 1 21eMEeHTBI TEXHOJIOTHIA IPOEKTHOTO O0YYCHHS.

11. MaTtepuanbHo-TeXHU4YecKasi 0a3a, He00X0AUMAas JIsl OCYLIeCTBIEeHHA

00pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE

VYyeOHast AucuuIuiMHA o0ecrieyeHa y4yeOHO-METONWYECKOW TOKyMeHTalueld (KOMIIOHEHT
y4eOHO- METOJUYECKOro KoMIuIekca no aucuuminie). ObecrnieyeH noctyn K (oHIaM Y4eOHBIX
nocoOuii, OMOIMOTEYHBIM (DOHIAM C TIEPHUOTUUYECKUMH U3JaHUSMH 110 COOTBETCTBYIOIINM TEMaM.

VYueOHble 3aHATUS 10 TMpPEIMETy TMPOBOAATCA B CHEIHATU3UPOBAHHON ayAUTOPHH
(untepaktuBHas pgockat+lIK+Buneonpoekrop). B mporecce uTeHHs JIEKIMM, HCHOIB3YIOTCS
HarJsiIHble TOCOOUS, KOMIUIEKT CJIaiiIoB, BUI€O-JIEKIIHH.

Nwmeetcs u ucnonbdyercs YMK no nucuuminune «CoBpeMeHHbIE TPOOIEMbI
HEOPraHMYECKOW XMMHUN» Ha 3JIEKTPOHHOM U OyMa>KHOM HOCHUTEIE.
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[lIyaurioB K.A-B. PaGouas mnporpamma yueOHON auctuiiuHbl  «CoBpeMEHHBIE
HKCIIEPUMEHTAIbHBIE METO/IbI B XUMHUECKOW JTaOOpaTopum» /cocT. mpodeccop Kadeapbl XUMUN
K.A-B. lllyaunoB — I'po3nsiii: ®I'BOY «YeueHckuii rocy1apCTBEHHBI YHUBEPCUTET UM. A.A.
Kanpiposay, 2023 r.

Pabouas mporpamMma y4eOHOW AMCIMIUIMHBI pacCMOTpPeHa M 0100peHa Ha 3acelaHuu
kadenpsl «XuMus», peKOMEHI0BaHa K UCIIOJIb30BAHUIO B ydeOHOM mpotuecce (mpoTokoa Nel ot
03.09. 2023 r.), cocraBiena B coorBercTBUHM ¢ TpeboBanusmMu PI'OC BO mo HampaBieHUto
noarotoBku 04.04.01 — «Xumus» (YpoBE€Hb MarucCTpaTypbl), YTBEPXKICHHOTO TPHUKA30M
MunucrepctBa odpazoBanus u Hayku Poccuiickoit @enepauuu ot 13 urons 2017 r. Ne 655, ¢
yueroM npoduiisa «Heopranuueckas XumMus», a Takke padounM y4eOHBIM IJIAHOM I10 TJaHHOMY
HaIpaBJICHUIO TIOJTOTOBKH.

©lllyaumnos K.A-B., 2023 r.
©®I'BOY BO «YeueHnckuii rocyjapcTBeHHbIH yHuBepcuTeT M. A.A. KaabipoBa», 2023 r.
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10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHpb IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 10 TUCIUITIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 5
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM
(paznenam) ¢ ykazaHUEM OTBEJCHHOIO HAa HUX KOJIMYECTBA
aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 11
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00ydaromuxcs Mo JUCHUTUTHHE (MOJIYIIIO) 12
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 14
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOMN CeTH
"UntepHer", HEOOXOIMMBIX IS OCBOCHHS JUCITUTUTMHBI (MOJTYIIS) 15
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI
(Motyst) 15

[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIIOYAs IEpPEeYeHb MPOrpaMMHOTr0 obecriedeHus: 1 UH)OPMAIIMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 16
Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBJICHUSI 00pa30BaTEIILHOIO MPOIIECcCa MO JUCHUTITUHE (MOTYIIIO) 16



1. HCJII/I H 3a1a4YM OCBOCHHUSA JUCIHHUIIINHBbI

Lesb ocBOeHUs AUCHUTIIMHBI
- (hopMuUpOBaHKE y CTYJCHTOB NMPO(ECCHOHATBHBIX KOMIIETCHIIMH B 00JIACTH TEOPETUIECKUX
Y [IPAKTUYECKUX OCHOB YKCIIEPUMEHTAIBHBIX METO/IOB UCCIIEIOBAHMHSI, HCIIOIb3YEMBIX B
XUMHUYECKHX JIAOOPATOPHUSIX.

3agaum oCBOEHUS JUCHUIIMHBI:

- U3y4YEeHHE BOIIPOCOB HAYYHOH JEATEIbHOCTH B 00JIACTH CO3/1aHUS U COBEPILICHCTBO BaHUS
TEXHOJIOIMY HEOPraHMYECKUX BEIIECTB U MAaTEPUAJIOB;

- (hopmupoBaHue yMeHHs TOMCKA, aHAJIM3a U 0000IIEHUSI HAYYHO- TEXHUYECKON nH(OpMaLuu,
oopmieHHs pPe3yNbTAaTOB BBITOJHEHHOH pabOTHl ¢ BHIOOPOM MyTEH COBEPIICHCTBOBAHUS
CYLIECTBYIOIIUX U CO3JaHUSI HOBBIX BBICOKOTEXHOJOTUYHBIX M aJANTHUBHBIX MPOU3BOJCTB IO
TE€XHOJOTMMHEOPTaHNYECKUX BELLECTB U MAaTEPHAJIOB;

- (QopmMupoBaHHE HABBIKOB CaMOCTOSITENIbHOM  pPa3pabOTKM  HOBBIX  IPOrPECCHUBHBIX
TEXHOJOTMYECKUX PEIICHUH, CBA3aHHBIX C CO3/JaHUEM U COBEPIICHCTBOBAHHWEM TEXHOJIOIHMM
HEOPraHMYECKUX BEIIECTB U MaTEPHAIIOB.

2. IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB O0y4YeHUS] MO AUCUMILIMHE (MOAY.JIIO),
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM pe3yJbTATAMH OCBOEHHMsI 00pa3oBaTeIbHOM
NPOrpaMMmblI

[Ipouecc wu3y4yeHHs AUCUMIUIMHBI HampaBlieH Ha (QOPMHUPOBAHUE HIIEMEHTOB CIEIYIOIIMX
koMmrieteHuit B cootBercTBrM ¢ ®I'OC mo qaHHOMY HaAIpaBIEHUIO IMOJATOTOBKH:

I'pynna kommneTeHI Ui Kareropusi komnereHumi Kox n HammeHnoBanmne
KOMIIeTeHINH

K (p)-1

CriocoGeH miIaHupoBaTh
paboTy U BbIOUpATh
a/1eKBaTHbIE METO/IbI

ITpodeccronanbHbie ITpodeccronanbHbIC HABBIKH PCHICHUS HAYyIHO-

HCCJIEJIOBATEIbCKUX
3aJ]a4 B HEOPraHUYECKON
XUMHH WA CMEXHBIX C
HEOPraHUYECKOU XUMHUEN

HayKax

B pe3ynbrare ocBO€HUS AUCHUIIIIMHBI 00yYaIOIIUNCS TOKEH:
HaumenoBanue naaukaropa
KOMIETEHIIUU

[TK(p)-1.1 3HaTh!
- HOPMBI TEXHUKHU 0€301TaCHOCTH U YMEHUE pearn30BaTh
UX B JaOOPATOPHBIX U TEXHOJIOTMUYECKUX YCIOBUSX.
Ymern:
- MCIIOJIb30BATh U Pa3BUBATh TEOPETUUYECKUE
OCHOBBI TPaJMIIMOHHBIX Y HOBBIX Pa3/1€JI0B XUMUU
IIPU pelIeHrnr Tpo(ecCHOHATBHBIX 3a/au.
Bribupaer skcnepumeHTtanbHble | Baagers:
u pacueTHO-TEOPETUYECKHUE | - COBPEMEHHBIMH KOMIIbIOTEPHBIMH TEXHOJIOTHSIMU MPU

CocrasiseT oOIMHA IaH
HUCCIIEIOBAHUS U JIETAIBHBIE
IIJIAHBI OTACIIBHBIX CTa,ZII/Iﬁ

TK(p)-1.3




METOJIbI PEIICHUS MOCTABICHHOHN | TUIAHUPOBAHWH UCCIICIOBAHUH, TOJYICHUH U 00pabOTKe
3aJ]auu, UCXOJS W3 UMEIOIIUXCS | Pe3yIbTaTOB HAYYHBIX SIKCIIEPUMEHTOB, COOpE,
MaTepUaTHHBIX U BpemeHHbix pecypcos | 00pabOTKe, XpaHSHHH, TIPEICTABICHUH U TIepeade
Hay4YHOU MH(OpMaIu; Teopuel 1 HaBbIKAMU
MIPAKTUIECKON PabOTHI B M30paHHOM 00JACTH XUMUHU

3. MecTto qucuumiiMHbl (Moay.as) B ctpykrype OITIOII

VYuebnas aucuuiuinHa «COBpeMEHHBIE JKCIEPUMEHTAIbHBIE METOABl B XHMHYECKOU
naboparopum» (b1.B.JIB.01.01), Bxoaur B biok (JMCUMIUIMHBI IO BBIOOPY) M OTHOCHTCS K
BapuatuBHoi yactu OIIOII no Hanpasnenuto noaroroBku 04.04.01 — «Heopranuueckass XuMus.

Jucnunnuna usyyaercs Ha 1 kypce.

4. ConpepxaHue THCHHUILUIMHBI (MOAYJIsA), CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3jaejam) ¢

yKa3aHueM OTBeJeHHOI0 Ha HUX KOJIU4YecTBa
4.1 CTpyKTypa AUCHMILIUHBI

OO01mast TpyJ0eMKOCTh JUCIUTLINHBI TI0 JAaHHOW (hopMe 00yUEHUS COCTABIISET 2 3a4CTHBIE

eauHUIBI (72 akaJeMHUYECKUX Jaca)

TpynoeMKOCTbh, 4acOB

®opma paboTsl 00ydaromuxcs/Buibl yaeOHbIX 3aHATHI Cemectp Beero
1 2
32 32
KoHTakTHas ayuTopHas pabora o0yyaroumxcs ¢ IpernoaaBareiem:
Vlexyuu (J1)
[ Ipaxmuueckue 3ansmus (113)
Vlabopamopuwvie pabomot (JIP) 32 32
CamocrositensHast pabota ( CPC) 40 40
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (J)
Dced (D)
Pedepar (P)
CamocTosiITeIbHOE H3YUYEHHE Pa3/IeTIOB 40 40
By UTOroBOoro KOHTPOJIs — 3a4eT

3aueT ¥ 3a4YeT ¢ OI[CHKOH 110 OYHON U 0YHO-3a0YHOH (hopMaM 00YUICHHUS IPOBOIUTCS B paMKaX 3aHATHI CEMUHAPCKOTO
TWMA, B y4eOHOM IUIaHE 4achl HE BbIENEHBI. Yachl, BBIJCIEHHBIE HAa MPOMEXYTOUHYIO aTTeCTaluio B rpade
«KOHTPOIIbY» y4eOHOIO TUIaHa, BKIIOYAIOT B Ce0sl: KOHTAKTHYIO ayJIUTOPHYIO paboTy (e€ o0beM ycTaHaBIMBAETCS
npuka3zoM «O HOpMAaTHBax pacuera o0bemMa roj0BOi HArpy3Kd MpodeccopCKO-MPernoaBaTeaIbCcKOro CocTaBa 1o

nporpamma BO») u camocTosTenbHy0 padoTy.



4.2 ConepxxaHue pa3ieioB JUCHUNIHHBI

No
pasznena

HaumenoBanue

pazznena

Coneprxanue pasjena

®dopma
TEKYILETro
KOHTPOJIS

MonekynsapHas
abcopOLroHHas
CHEKTPOCKOMUS
(criekTpodoToMETpHIS)

CBs3b XUMHYECKON CTPYKTYPBI
COEAMHEHUS C A0COPOIIMOHHBIM CIIEKTPOM.
DOYHKINOHAIBHBIN aHAJIN3 110
KoJIe0aTeIbHBIM U 3JIEKTPOHHBIM CIIEKTPaM.
CBs13b ONITUYECKOMN IIJIOTHOCTH C
KoHLeHTpauueld. OCHOBHOM 3aKOH
cBeTomnoromeHusi. OCHOBHbIE IPUYUHBI
OTKJIOHEHUS OT 3aKOHA
(MHCTpYMEHTAJILHBIE ¥ (PU3HKO-
xumudeckne). [lonsaTue 00 ICTHHHOM U
Ka)KyIIeMcsi MOJIIpHOM Kod(hduiirente
noromeHusi. CriocoOb! MoTy4eHus
OKpAIIEHHBIX COEAMHEHUH.
DoToMeTpUIECKIE aHATUTHYCCKUC
pearenTsl; TpeboBaHus K HUM. CriocoObl
OIIpeIeNIeHUs] KOHLIEHTPAIMH BEIIECTB.
M3mepeHue BICOKUX, HU3KUX ONTHUYECKUX
TUIOTHOCTEW (nuddepeHInambHbIi METO).
AHaI13 MHOTOKOMITOHEHTHBIX CHCTEM.
[Ipumenenne MeToaa AJist KCCIeIOBaHUS
[peaKuuii B pacTBOpax
(KOMIUIEKCOOOpa30BaHMS,
MPOTOJIUTUYECKHUX, TIPOIIECCOB arperaiun),
COITPOBOKIAIOIINXCSI U3MEHEHUEM
CIIEKTPOB MOTJOIEHUS. MeTpoIorudecKue
XapaKTePUCTHKHU W aHAJTUTHUSCKUC
BO3MOXXHOCTH. [IpuMepbI MpakTUYeCKOro
MPUMECHECHHS METO/1a.

MoJiekyJIsIpHAsi JTIOMUHECIEHTHASA
cnekTpockonus. Knaccuduxaius Bumios
ITIOMUHECIHEHITH 110 UICTOYHUKAM
BO30YKICHUS (XEMIUTFOMHHECIICHITHS,
OHOJFOMHHECIICHIIUS,
PIIEKTPOIFOMUHECLIEHLIUS,
(hOTOTIOMUHECIICHIIHS U Ap.), MEXaHU3MY U
UM TENTEHOCTH cBeueHns. DiyopecieHnus
1 pochopecrenuus. Cxema S610HCKOTO.
3akoH Crokca-Jlommens. [IpaBuiio
3EpPKaJIbHONM CUMMETpUH JIeBImnHa.
DakTOpHI, BIUSIIONINEC HA UHTCHCHBHOCTH
IMIOMUHEeCHeHITH. TyIieHne
moMuHecHeHIH. CrieKTpaibHble U
(hM3UKO-XMMHYECKHUE TTOMEXH.
KonyecTBEeHHbBI aHAIN3

JTFIOMHHCCHCHTHBIM MCTOA0M.

YO, KP




Xpomarorpaduueckue
METO/IbI aHATH3a

Onpenenenne xpomarorpaduu.
[ToHsaTue 0 HOABUKHON U HENOIBUKHOMI
dazax. Kiaccuukamus MeTo10B 1o
arperaTHOMY COCTOSIHUIO MOJIBUXKHOM U
HETOIBIDKHOM (Da3, Mo MexaHUu3My
pa3ziesieHus, 0 TEXHUKE BBITOTHEHUSI.
CriocoObI MOTy4eHUs] XpoMaTorpaMm
(bpoHTaTBHBIN, BRITCCHUTEIBHBIH,
ANIOEHTHBII ). OCHOBHBIE TApaMETPhI
xpomaTorpaMMbl. OCHOBHOE ypaBHEHUE
xpomarorpapuu. CeTeKTUBHOCTh U
3¢ pexTUBHOCTH XpoMaTorpaduaeckoro
paznenenus. Teopust TEOpEeTHUECKUX
tapenok. Kunetnueckas teopusi.
Paspenienne kak GpakTop ONTHUMH3AINH
Xpomarorpaduyeckoro mnpoiecca.
KauecTBeHHBIN U KOJTMYECTBEHHBII
XxpomarorpaduyecKkuil aHaIus.

I'azoBas xpomarorpadus. I'azo-
ancopoumnonHas (ra3o-reepaogasHas) u
ra3oKuAKOCTHasi XxpomaTorpadus.
CopOeHTBI 1 HOCUTENH, TPEOOBAaHUS K HUM.
Mexanusm pazaenenusa. Cxema razoBoro
xpomatorpacga. Kononku. /lerekropsl, ux
qyBCTBUTEIHHOCTD U CEIEKTUBHOCTb.
O6nacTu NpUMEHEHUs Ta30BOH
XpomaTorpaduu.

HNonoodomennas xpomarorpadus.
Ctpoenue u GU3NKO-XMMHYECKUE CBOMCTBA
MOHOOOMEHHUKOB. IoHOOOMEHHOE
paBHOBecue. CelIeKTUBHOCTh HOHHOTO
oOMeHa U (akTOpBI €ero OnpeaestoIue.
O06acTv MPUMEHEHHUSI HOHOOOMEHHOM
xpomatorpapuu. MonHas xpomaTtorpadus
KaK BapMaHT BBICOKOA((EKTUBHOMN
MOHOOOMEHHOM XpoMaTorpaduu.
OCOOEHHOCTH CTPOEHUS U CBOMCTBA
COpOEHTOB J11 MIOHHON XpoMaTrorpagpuu.
OHOKOJIOHOYHAS U JIBYXKOJIOHOYHAs
MOHHAsI XpoMaTorpadusi, ux
[pPEeUMYIIeCTBa U HEJJOCTATKH.
Honoxpomatorpaduueckoe onpeneieHme
KaTHOHOB U aHHMOHOB. MoH-ntapHast u
TUTaH000MeHHast XpoMaTorpadusi.
OO61ue npuHUUIbL. [loABMKHBIE U
HeroABMXKHBIE (Pa3bl. O0macTu
PUMEHEHHUS.

XpomaTo-macc-CreKTPOMeTPHUs.
OO111e MPUHIIAITHI METO/1A.
[TonBI>KHBIE U HEMOIBIKHBIE (Da3bI.

YO, KP




MeTonabl
BBICOKO02((hEKTUBHOM
PKHUJIKOCTHOM
xpoMarorpaduu
(BOXX) B
MCCIIEIOBAHUH,
tangeMuas BOXKX

KuakocrHas xpomartorpagus. Bunbl
YKUKOCTHOM XpoMartorpadumu.
[IpenmyniecTBa BEICOKOI()(HEKTUBHOM
PKUIKOCTHOHM XpomaTorpaduu (BOXX).
Cxema KUIKOCTHOTO Xpomarorpada.
Hacocwl, kooHkH. OCHOBHBIE THITBI
IETEKTOPOB, UX YYBCTBUTEILHOCTD U
CCIICKTUBHOCTb.

AncopOuMOHHAS JKMIKOCTHASA
xpomatorpadgusi. HopmansHo-(a3oBbIi 1
oOpamienHo¢a3oBbIil BapuaHThl. [lossipHbie
1 HETOJISIPHBIE HETIOABM)KHBIE (Pa3bl U
[IPUHIIUITBI KX BBIOODA.
MonudunrpoBaHHbIE CUTUKArelld KaKk
copOenTsl. [ToaBmKHBIE (a3bl ¥ TPUHIIHIIEI
ux BeIOOpa. O0MacTu MPUMEHEHUS
a7ICOpOIIMOHHON JKUJIKOCTHOM
XpoMartorpadum.

YO, KP

SIMP- ciektpockonus

Pe3onancubie metoanl — JIIP,
AMP. OcHoBBI MeTO10B. CTPYKTYpHO-
PYIIOBOM aHAIN3 U UACHTHU(UKAIIIS
BelecTB. Mcronp3oBanue mertona SIMP
111 yCTAHOBJICHUSI PETMOHA
[TPOUCXO0XKICHUS MPOLYKTOB )KMBOTHOTO U
PAaCTUTEIBHOTO MPOUCXOXKICHUS.

YO,KP, T

OYHASA ®OPMA OBYYEHUA

4.3 Pazaesibl JMCHUILJIMHBI, H3y4YaeMble BO 1 cemecTpe

KonunuecTBo yacoB

Ne KonTakTHas padora odyuyaommxcs
pas- HawnmenoBanue pasnenos AynuropHas
Aena Bcero abora CP
JI 113 JIP
1 MonekynapHoadcopOIIMoOHHAas
P PO 18 8 10
CIEKTPOCKOMUS
2 MeTo1bI XpOMaTOMAaCCCIEKTPOMEPUHT 18 8 10
3 Mertoast BOXXX B nccnemoBanuu, 18 3 10
taggemHas BOJXKXX
4 SAMP- cniekTpockonus 18 8 10
Hroro: 72 32 40




4.4 CamocTosiTe/ibHAsi pad0Ta CTY1€HTOB

HanmeHnoBanue Tembl Bua camocrostensHOM
o OueHnounoe Komn-Bo Kon
JUCHHUTITUHBI WA BHEAYIUTOPHOU pabOTHI
CpENCTBO 4acoB | KOMIIETEHLIUU
paszena obyyvaronuxcs, B T.4. KCP
MonekynspHoabcop6 | u3ydyeHue HayqyHOU
IIMOHHAA JIATCPATYPHI I10 TCMEC, 5 yo) KP 10 HK(p)- 1
CIIEKTPOCKOITHS BBITIOJIHCHHUE YIIPAXKHCHHUN
Mertobl M3y4YCHUE HAy4YHOU
XPOMaTOMACCCIIEKTPO | JIUTEPATYyphl IO TEME YO, KP 10 TIK(p)-1
Mepuu p
Metoasr BOXKXX B HA3YYEHUE TEMBI C
UCCJICI0BAHNH, COCTaBJICHHEM TECTOB VO, KP 10 K (p)-1
tangeMuas BOXKX
SAMP- cnekTpockonus | HaUCaHUE JIOKIAJ0B 10
TEME, C BBIIIOJIHEHUEM YO,KP, T 10 [IK(p)-1
YpaBHEHUH
Bcero uacos 40
4.5 JlabopaTopHble 3aHITHS
Ne Ne KommuectBo
HaumenoBanue 1a00paTopHOTO 3aHATHUS
n/n | pasgena 4acoB
Crioco0bI onpe/ieieHrs KOHIIEHTpauy BeniecTs. i3mepenue
L 1 BBICOKMX, HU3KMX ONTHYECKUX MIIOTHOCTEHN 8
(muddepeHanbHbI METON).
2 2 CrocoOslI MOTy4eHUs XpOMaTorpaMm 8
(bpoHTaNBHBIN, BRITECHUTEIbHBIN, DJIFOCHTHBIN).
KunkoctHas xpomatorpadus. AgcopOruroHHas
3. 3 KHUJKOCTHAsE XpoMarorpadust 8
4 4 CTpyKTYpHO-TPYNIOBOM aHATU3 U UACHTU(UKALINS 8
BEIIECTB..
Bcero: 32

4.6 llpakTHyeckne 3aHATHS — HA IPEAYCMOTPEHBI YU€OHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He MPEAyCMOTPEH YUYEOHBIM TUIaHOM




OYHO-3AOYHASA ®OPMA OBYYEHUA

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI IO JaHHOU opMe 00yUeHUs COCTABISET 2 3a4eTHbIE

eauHuIbl (72 akaeMUYEeCKUX Jaca)

TpynoeMKOCTb, 4aCOB
dopma paboTsl 00ydaromuxcs/Buibl yueOHbIX 3aHATUI Cemectp Beero
1 2
51 51
KoHTakTHas ayautopHas paboTa 00yJyaromuxcst ¢ IpenoiaBaTeeM:
Ulexyuu (J1) 17 17
[ Ipakmuueckue 3auamus (113)
Vlabopamopnuvie pabomoi (JIP) 34 34
CamocrositensHast pabota ( CPC) 21 21
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (/)
Dcer (D)
Pedepar (P)
CaMoCTOsITEIbHOC H3YUYCHHE Pa3ICIIOB 21 21
By uTOroBoro KOHTpOJsl — 3a4eT
4.3 Pa3nesibl JUCHUIJIMHBI, H3y4aeMble BO CeMecTpe
KonnuecTBo yacos
Ne KonrakTHast paboTa 00y4arommxcs
pas- HanmenoBanwue pa3aenoB AypautopHas
Acia Bceero abora CP
JI 113 JIP
1 | MonekynspaoabcopOruoHHas
YIIPHOABEOPOIL 18 4 | 8 6
CIIEKTPOCKOTIHS
2 | MeTtozabl XpoMaTOMaccCEKTPOMEPUU 18 4 8 5
3 Metoart BOXXX B uccinenopanum, 18 10
TangemMHass BOJXKXX 5 5
4 SAMP- ciekTpocKomus 18 4 3 5
Hroro: 72 17 34 21
4.4 CamocrosiTesibHasi pad0Ta CTY1eHTOB
HaumeHnoBanue tembl Bun camocrositennbHOM
o Onenounoe Koi-Bo Kon
JACITUTUTAHBI HITHA BHEAYIUTOPHOUN pabOTHI
CpPEeICTBO 9acoB | KOMIETCHIINH
paszaena oOyuatomuxcs, B T.4. KCP
MonekynspHo- U3y4YEHUE HAy4YHOU
abcopOImoHHas JIUTEPaTyphl IO TEME, VO, KP 6 [IK(p)-1
CITEKTPOCKOIHS BBHITIOJTHEHHE YIIPAXKHEHHHA

10




Metonsl M3y4YECHUE HAyYHOU
XPOMATOMACCCIIEKTPO | JTUTEPATYPHI [10 TEME YO, KP 5 TK(p)-1
Mepuu p
MeTtone BOXX B U3y4YE€HHUE TEMBI C
UCCJIC/I0BAHNH, COCTaBJIEHUEM TECTOB VO, KP 5 K (p)-1
tangeMuas BOXKX
SIMP- cnekTpockonus | HaMCaHWE AOKJIAI0B IO
TEME, C BBIIIOJIHEHUEM YO,KP, T ) [IK(p)-1
ypaBHEHUU
Bcero yacos 21
4.5 JlabopaTopHbIe 3aHATHSI — HA NIPETYCMOTPEHBI YUYCOHBIM ITIJIAHOM
4.6 IlpakTHyeckue 3aHATHS
No No KonnuectBo
HanmenoBanue 1abopaTopHOTO 3aHATHS
n/n | pasgena 9acoB
CrniocoOsl onpeienieHns KOHIEHTpalnuu BemiecTs. 3mepenue
1. 1 BBICOKHX, HU3KUX ONTHYCCKUX IIOTHOCTEH 8
(muddepeHnmanbHbIA METON).
2. 9 CrniocoObl Mosty4eHus XpoMaTorpaMmm 8
(bpoHTaIBHBIN, BRITCCHUTEIbHBIN, DJIFOCHTHBIN).
XKunkoctaas xpomarorpadus. AnxcopOounonHas
3. 3 KHUAKOCTHAsi Xxpomarorpadus 10
4. 4 CTpyKTYpHO-TPYNIOBOM aHATN3 U UACHTU(UKALINS 3
BEITICCTB..
Bcero: 34

4.6 llpakTHYeckne 3aHATHS — HA IPEAYCMOTPEHBI YUYeOHBIM IJIAHOM
4.6 KypcoBoii mpoekT (KypcoBasi pa6oTa) — He MPETyCMOTPEH YICOHBIM IITAHOM

5. Iepeyenb y4eOHO-METOAMYECKOr0 o0ecrmedyeHUsl A CaAMOCTOSATETbHOI
padoThI 00y4AKOIIMXCH N0 JUCHUILTHHE (MOIYJIIO0).
Jnst opraHuzanud CaMOCTOSITENIBHOM pabdoThl OOyYaroIIMXCsl B COCTaBe Y4eOHO-
METOUYECKOT0 KOMIUIEKCA JUCIUILTUHBI IMEIOTCSI HA0OPHI MHAUBU Ty alIbHBIX 331aHUN U
TeCTaM II0 OTACJIIBHBIM TEMaM JUCLUIIJINHBI. VYuer PE3YIbTATOB CaMOCTOSITEIILHOU
paboThl BeJeTCsl B paMKax PEHTHHTOBOM CHCTEMBI AUCHMILTUHBL. Ha camocToaTenpHyo
MMOATOTOBKY AWUCHMUITIIMHBI ((COBpeMeHHBIC OKCIICPUMCHTAJIbHBIC MCTO/IbBI B XUMHUYECKOHU
naboparopun» npenycMoTpeHo 306 yacoB. B kadecTBe MPOMEXKYTOUYHOH OILIEHKH
YCIIEBACMOCTH CTYJCHTOB HCIIOJIB3YIOTCSI YCTHBIC ONPOCHI BO BpeMs TPOBEIACHHS
npakTHdecknx 3aHsATHi. C I[enpl0 YCIEeNIHOTO YCBOCHHS MaTepuana JUCIUILIAHBI
CTyACHTaM HpCIaractCsa BBIIIOJHCHUE WHAWBUAYAJIBHBIX SaHaHI/II\/’I. JIJ'ISI KOHTPOJIA
YCBOCHHUS JAHHOUW TUCIUILIMHBI yUeOHBIM IJIAHOM MPEIyCMOTpeHa clada sk3amena. Ha
9K3aMEHE CTYJIEHTaM TpejylaracTcs PelinTh 3a/1ady U OTBETHUThH Ha JIBA TEOPETUICCKUX
BOMpOCa MO0 MarepuanaM yuyeOHON AucHUIUIMHBL. CTYIEHT CYUTAeTCs JOMYIICHHBIM K
CIa4ye 5K3aMCHa IMPU YCJIOBHHU BBINTIOJIHCHUA UM IJIaHA y‘-Ie6HI)IX 3aHSTUM U BEIIOJIHEHUN
BCEX 3aJ[aHUI M TECTOB B TEUECHUE CEMECTPA, B COOTBETCTBUHU C PEUTHHIOBOM CHCTEMO.
[Tpu mpoBeeHNN K3aMEeHa OTBET CUUTACTCS YIOBIECTBOPUTEIBHBIM B cirydae 50-60 %
MPAaBUIILHBIX OTBETOB HAa TEOPETUYECKUE BOMPOCHI U pelieHnu 3a1aun. OTBET cuuTaeTcs

11




HE YJOBJICTBOPUTEIBHBIM, €CIIH MaTepHUall YCBOEH CTyAEHTOM MeHee, yeM Ha 50% u
3agada He pereHa. [ nmomyyeHus 6osee riryOOKUX M yCTOWYMBBIX 3HAHHM CTYAEHTaM
PEKOMEH/IyeTCsl U3y4aTh IOMOTHUTENbHYIO TUTEPaTypy, CIUCOK KOTOPOU MPUBE/IECH B I1.8
paboueit mporpaMmbl IO TUCHUIUIMHE, a TAKXKE JUISl pAaCIIUPEHUs 3HAHUN 10 TUCHUTUINHE
U JUIs BBINOJHEHUS pedepara pPEeKOMEHAYETCS HCIO0JIb30BaTh VIHTEpHET-pecypcehl:
IIOUCKOBBIC CaﬁTBI, 633]:1 JAHHBIX XUMHUYCCKUX COGHHHCHHﬁ, SJICKTPOHHBIC 6PI6JII/IOT6KI/I

(7).

6. DOHA OIEHOYHBIX CPEICTB JUIS NPOBEAEHHS ATTECTANMH OOYYAKIIUXCH TI0
AUCHHILINHE (MO1YJIIO)

IIpenycMOTpeHBI CIEAYIOIME BUABI KOHTPOJIS Ka4eCTBA OCBOCHU KOHKPETHOM TUCLUIIIINHBI:

- TEKYILIUA KOHTPOJIb YCIIEBAEMOCTHU

- IPOMEXYTOYHAs aTTECTAlMSI00yYatOUINXCs 0 JUCIUIINHE

@DOH/J| OLIEHOYHBIX CPEJICTB ISl MPOBEACHUS POMEKYTOYHON aTTeCTallui 00yJaroIuXCs
10 JUCLUIUIMHE O(POPMIIEH B IPUIIOKEHUU K pabouelt mporpaMme IUCHUILIUHBI.

Tunossie KOHTPOJIBHBIC 3aJlaHUsl WJIM HWHBIC MAaTCpualibl, HGO6XOI[I/IMI)IG JJIs1 OLICHKU
3HAHUU, YMEHUHN, HABBIKOB U (HMJIM) OMBITA JESITEILHOCTH B MPOLIECCE TEKYIIETO KOHTPOIIS
Konmponvuwvie pabomoi:
KonTpoabHnas padora 1
[losicaute  cnepyrolue  TEPMUHBL:  CTallMOHAPHOE  COCTOSIHUE, YHEPreTHUECKHE

YPOBHH, OCHOBHOE (HOpManbHOE) COCTOSIHUE, BO30YKJIEHHOE COCTOSIHHE,
NIOTJIOIIEHHE, UCITyCKaHue, (OTOH, JUIMHA BOJIHBI, YACTOTA, BOTHOBOE YHCIIO, CIIEKTPaJIbHAs
JIMHUS, UHTEHCUBHOCTb CHEKTPAJIbHOM JMHHUM, 3aCEIEHHOCTh SHEPIETUUYECKUX YpPOBHEM,
CIIEKTp IOIJIOLIEHUS], CIIEKTP UCIyCKaHMUSL.

OOBsicHUTE NPOUCXOXKIEHHE CIEKTPOB HCHYCKAaHUS (SMUCCHOHHBIE) M IOTJIOIIEHUS
(abcopOLMOHHBIE) ATOMOB, MOJIEKYJI, HOHOB, S7Iep C MO3UIMIA KBAaHTOBOI TEOPHH.

Kakumu BennumHamMu XapakTepU3yIOTCsl IMHUM WM MOJIOCHI, HAOII0JaeMble B CIEKTpax
UCITyCKaHMs WU MOMJIOIIEHNA?

Kaxue Tumsl nepexosoB B MOJIEKYJIE€ BbI3BIBAIOTCS MOTJIOLIEHUEM a) YIbTPadHuoIeToBOrO,
0) BUAUMOTO, B) HHPPAKPACHOTO U3ITyUECHUS?

Kakoit o61actu criekTpa cCOOTBETCTBYET U3IyUeHHUE ¢ JUIMHOM BosHbI a) 703 HM, 0) 11,5 oM,
B) 3,68 MKMm, T) 9,25 A% ? Kakum SHEPreTHUYECKUM IepexojaM oHo orBeudaer? Kakwue
METO/Ibl aHaJIM3a OCHOBAHBI HA ATUX Nepexoaax?

KonTposbHnas padora 2

1. Kakumu BeTMYMHAME XapaKTEPU3YIOTCS TIOJIOCHI TTOTJIOMICHUS B MOJIEKYJIIPHBIX
abcopOrmoHHbBIX criekTpax? Kakas pasHHIla MeXIy HCTUHHBIM U CPETHUM MOJISIPHBIM
K03 (HULIHEHTOM MOTIIOIEHUS ?

2.bynet nmu HabMIOAATHCS IS KQXKIOTO M3 PUBEICHHBIX HIKE PACTBOPOB OTKJIIOHEHUE
oT 3aKOHa Bbyrepa-JlamGepra-bepa u Kakoe: OTPULATENIbHOE,
MOJIOKUTENBHOE? pacTBop cnaboii KHUCJIOTHI, MOTJIONIAeT
HeANCCOIMUpoBanHas ¢popma; pactBop akBakomruiekca M(H20)n, Haxosierocst B paBHOBECUHT
¢ KkoMIuiekcom ML, moriomnaeT akBaKkOMILIEKC.

3.Ilpu KakuX AJMHAX BOJIH CIAEAYET U3MEPSThH ONTUYECKYIO MIIOTHOCTh PAaCTBOPOB
pu POTOMETPUUECKOM aHAIN3E CMECH BEIIECTB, €CIIM UX CIIEKTPbI MOTJIOMIEHUS
HAaKJIAJIbIBAIOTCS IPYT Ha Apyra?

4. Kakoil BapuaHT CIEKTpOhOTOMETPUH CJEAyeT BbIOpATh, €CIIM IIaBHBIM
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TpeOOBaHUEM SIBIISICTCS ) OBICTPOTA BBIOTHEHUS, 0) BRICOKAst TOYHOCTD MPHU JOCTATOYHO
BBICOKOM COJICPYKaHUM AJIEMEHTA, B) yueT BIUSHUS poHa?

KonTtpouabnas paéora 3
1. Tlouemy npu KOMHATHOU TeMIepaType JIIOMUHECLHUPYIOT HE BCE BEllecTBa?

2. SIBnsieTcs mu JIFOMUHECIICHIIMS PABHOBECHBIM MPOIIECCOM?

3. UeM oObsicHsieTcs OoJiee BHICOKAsI CEIEKTUBHOCTD JTIOMUHECIICHTHBIX METO/I0B aHAIIn3a
o cpaBHEHUIO ¢ poromerpudeckumu? [logemy (ayopeciieHTHbIE METO/IbI aHATH3a
YyBCTBUTETIbHEE POTOMETPUUECKUX?

4. Mouemy mipu (QIIyOPECIICHTHBIX OIPEACICHUSIX MPEAbIBIISIOT TOBBIIICHHBIC
TpeOOBaHUs K YUCTOTE PEAKTUBOB U MOCYIbI?

Bonpocsl k CPC

Kak BBl ompenenure aHaauTHUecKWe 3anadd  (OOHapy)keHUe, HAECHTU(UKALNS,
ompeneneHue, TectupoBaHue BemecTB)? OObeKThl aHaiu3a (TBEpIAbIC, KHUAKHUE,
ra3zoo0pasHble, Ma3Ma; Makpo- U MUKpPO- ; OPTaHUYECKUE U HEOPTaHUYECKUE, OJIM3KUE U
yJaJeHHbIE).

Jaiite  ompeneneHUe METPOJOTMYECKHX  XapaKTEPUCTHUK METOJOB  ONpeesiCHUs
(4yBCTBUTEIBHOCTb, Mpelnea OOHapy>KEHHUs, [Uana3oH ONpeNesieMbIX COAEp KaHUM,
BOCIPOU3BOIMMOCTD, IPABUIBHOCTh, H30HPATEIBHOCTD).

JlaiiTe onpeneneHne NOHIATHIO aHATUTHYECKas CITy»K0a.

Opranuzanus aHaJIUTHYECKON CIIy>)kObl M ee (YHKIMH: KOHTPOJIb TEXHOJIOTHYECKHX
MIPOLIECCOB, MOHUTOPHHT OKPY>KaIOIIEel Cpeibl, 310POBbs HACEICHHUSI, CITyK0a KOHTPOJIS 32
XpaHEHUEM TMPOAYKIMH, OINEpPaTUBHBIA KOHTPOJb. CepTuduKaus MOpOAYKIUU U
XUMUYECKUN aHAJIN3.

Bomnpocsr k 3auety

1. Ilepeuncnute METPOIOTHYECKHIE XaPAKTEPUCTHKH METOJIOB XHMUYECKOTO
aHanu3a.
3. Kaxumu cmocobamu MO>KHO MPOBEPHUTH NPABUIIBHOCTH aHAN3a?

&

B yem oTiiMume cirydaiiHbIX IOTPEIIHOCTEN OT CUCTEMATHUYECKUX?

5. Kakue Benn4uHbI XapaKTepU3yIOT BOCIIPOU3BOIUMOCTD BHIOOPOYHONW COBOKYITHOCTH
JaHHBIX XUMHUYECKOTO aHaIn3a?

6. Ilepeuncnute KpuTepuH BbIOOpA METOJIA aHAIM3A.

7. Yro Ttakoe aHanmuTudeckuil curnan? [IpuBeanre npuMepsl aHATUTUYECKUX CUTHAJIOB
B XMMHUYECKUX U PU3NYECKUX METOJIaX aHaIH3a.

8.  3nauamue uudpsl ¥ MpaBuiIa OKPYIICHHUS YHCEI, BRIPAKAIOIINX Pe3yIbTaT aHAIN3a.

9.  Emmauner CHU B aHanm3e: OCHOBHBIC, MPOM3BOIHBIC, BHECHUCTEMHbIC (JKBHUBAJICHT,

TUTP, MOJIIPHOCTb, MOJISUIBHOCTh, HOPMAJILHOCTh, MAaCCOBAasi KOHLIEHTpALMs U Ap.)
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Jdranbl (OPMUPOBAHUS U OLIEHUBAHUA KOMIIETEH Ui

Ne | KoHTposmpyembie pa3eiibl (TeMbI) Ko/t KoMITeTeHHn HaumenoBaHue
n/n AUCHUILIUHBI (w1H ee uacTH) OLIEHOYHOI0
Cpe/icTBa

1 MomnekynsspHo-abcopOIIMOHHAS MK (p)-1 vO. KP
CIIEKTPOCKOIIHUS ’

2 MeToapl XpOMaTOMAaCCCIEKTPOMEPHH ITIK(p)-1 YO, KP

3 Metoast BOXKX B ucciienoBanuu,
TagnemMHas BOKX TK(p)-1 YO, Kp

4 SAMP- cnextpockonus [IK(p)-1 YO,KP, T

7. IlepevyeHb OCHOBHOM M IONOJTHUTEIbHON YUeOHOM JTUTEPATYPbl, HEOOXOAUMOIH 151
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

7.1 OcHoBHasi IMTEpPaTypa
1. Ananutnyeckas xumus. KonnuectBeHHbIN aHAN3. OUBNKO-XUMHUECKHUE METO/IbI aHAIN3A!
MIPaKTUKYM y4eOHoe mocobue /
Xapuronos 0. 4., Ixabapos , JI.H., I'puropsesa B.1O. - M. : I'DOTAP-Menua, 2012. 120 ¢
2. CripaBOYHOE PYKOBOJICTBO 10 AHATUTHYECKON XUMUU U GUZUKO-XUMHUYECKUM METOIaM
anamza Y4eb. mocodue / .B. Tukynosa, H.B. [Ipoouunkas, A.U. Apremenko u np. - M. :
Abpuc, 2012.
3. AHanuTHyecKast XUMHUSA : y4eO. Ut CTy/l. YIPEeKICHUN BBICIL TIpod. oOpa3oBaHus /
B.N.Bepumnaun, 1.B.Bnacosa, U. A. Hukudoposa. — M. : M3naTenbckuii HEHTP «AKaneMusy,
2012. — 448 c.

7.2 J1onoTHMTeIbHAS JUTEPATypa
4. Kpuctuan I'. AHanimTHueckast XuMus: B 2 TOMax. / ep. ¢ aHri. - M.:
BMHOM.JIabopatopwust 3aanuii, 2009. — N.1- 623
c.,T.2.-504 c.
5. OcHoBbl  a”anmuTHueckou xumuu. B 2-x kH. /Tlox pex. FO.A. 3onorosa. M.: Beicu. k.,
2007.
6. [Ipyrmo I'.®., KomuccapenkoB A.A., ®énopos B.A. OnTudeckrne MeToIbl aHAIN3a: Y4eOHO-
Mmetoanyeckoe nocodbue. - CI16.: CIToI'TYPII, 2010. -52 c.
7. Heuunopenko A.Il. duszukoxumuyeckue
(MHCTpYMEHTaJIbHbIE) METO/IbI aHANIN3A. DJIEKTPOXUMHUUECKre MeTo bl [loTeHnmomerpus u
KOHAyKTOMeTpust: Yueb.meto. nocodue / [lox pen. B.B. Kupunosa. — CI16.: HUY U'TMO;
NXwubT, 2013.
-34c
8. Xenue I'. [Tonssporpadus u BosbTaMrepoMeTpusi.
Teopernueckre OCHOBBI U aHATUTHYECKas IpakTHKa / iep. ¢ HeM. A.B. I'apmama u A.W.
Kawmenesa. - M.: BUHOM. Jlabopatopus 3Hanuii, 2008. - 284 c.
9. Xapuronos 10.A. Ananuruueckas xumus (aHanutuka). B 2 ku. Ku. 2. KonndectBeHHbIi
aHau3.
OU3NKO-XUMHUYECKUE (MHCTPYMEHTAIbHBIE) METO bl aHau3a. YueOHuk 1 BY3o0B.
M.: Breicmag mkomna, 2007. 616c¢.

7.3 Ilepuoguyeckue U3IaHUA
1. «Xypnan oOmielt 1 HEOPraHUYECKON XHUMUI
2. «KypHai CTpyKTypHOU XUMUN»
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8. IlepeueHb pecypcoB HHGOPMAIIMOHHO-TeJIEKOMMYHUKAIIMOHHOH ceTu "UHTepHeT",
HEeO0O0XO0IMMBIX JIJIS OCBOEHHUsI TUCIUILIHHBI (MoxyJs)InternetSite: www.urait.ru
3BC Opaiit: 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. Buxunenus. CBo60Has sHITMKIONEANS [ DNeKTpoH. pecypc]/ Pexum gocryma:
http://ru.wikipedia.org/wiki/

8. Xumu4deckas YHIUKIoNeaus B 5 Tomax [DnekTpoH. pecypc]/ — M.: CoBeTckas
sHIMKIONeaus. — Pesxkum noctyna: http://books.tr200.ru/v.php?id=152880

9. TonkoBBIN CII0Baph MO XUMUU [ DIEKTPOH. pecypc]/ Pexxum nocryma:
www.alhimikov.net/slovar/bukva_a.html

10. Poccuiickoe oOpa3oBanue — denepanbHblil moptai [DIeKTpoH. pecypce]/ Pexum
nocrymna: http:/www.edu.ru —http://www.elementy.

11. Omnunaiin sHiuksonenus Kpyrocser [OnekTpoH. pecypc]/ Pexxum gocrtymna:
http://www.krugosvet.ru.

12.  OGpazoBarensHbie pecypcbl HTepHeTa — Xumus [DnekTpoH. pecypc]/ Pexxum goctymna:

http://www.alleng.ru/edu/chem9.htm
13. www.xumuk.ru

9.MeTtoauyeckue yKazaHus /sl 00y4al0MXCSl 110 OCBOEHUIO T CUMILIMHBI (MOLYJI51)

Yemuuwrit omeem

Onenka 3Hanuil npeanonaraeT quddepeHnpoBaHHbIA TOIX0 ] K 00yJaroIeMycs, y4er
€ro UHJIUBUIYaJbHBIX CIIOCOOHOCTEHN, CTENEHb YCBOCHUS U CUCTEMATHU3aIlii OCHOBHBIX TTOHSTUI
W Kareropuii mo aucuuiUimHe. Kpome TOro, oleHuMBaeTcss HE TONIbKO TiIyOuWHA 3HAHUN
MOCTaBJICHHBIX BOMPOCOB, HO M yMEHHE HCIOJb30BaTh B OTBETE MPAKTHYECKUU MaTepual.
OueHuBaeTcs KyJlbTypa peuu, BiaJeHUE HaBBIKAMUA OPATOPCKOIO UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, MOTHOTA, JOTUYHOCTH U3JI0KEHUS, aHATTU3
pa3MYHBIX TOYEK 3pPEHHS, CaMOCTOSTeNbHOE O0O0OIIeHHe MaTepualia, HUCHOJIb30BaHUe
PO ECCHOHAIBHBIX TEPMUHOB, KYJIbTYpa pEYH, HaBBIKM OPaTOPCKOrO0 MCKyccTBa. U3noxenue
MmarepHaina 0e3 paKTHUECKUX OIUOOK.

OneHka «omauyno» CTABUTCA B Cllydae, KOrja MaTepuall W3JIaracTcsli MCUEPIIBIBAIOIIE,
MOCJIEIOBATEIbHO, TPAMOTHO W JIOTUYECKU CTPOMHO, MPH 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE TIOHSITHS, HO ¥ aHAJTIM3UPYIOTCSI TOYKHU 3PEHUS PA3TUYHBIX aBTOPOB. OOyJaronuiics
HE 3aTPYAHIETCS C OTBETOM, COOIIIO/IaeT KyJIbTypy PEUH.

OrneHka «xopouioy» CTABUTCS, €CITM 00yYarONUUNCs TBEPJO 3HAET MaTepHa, TPaMOTHO U
MO CYIIECTBY M3JIaraeT ero, 3HaeT MPAaKTHYeCKylo 0a3y, HO MPH OTBETE Ha BOMPOC JOMYCKaeT
HECYIIECTBEHHBIC MOTPEIITHOCTH.

OneHka «ydosiemeopumenvHoy CTaBUTCA, €CIU OOYYaIOUIUICS OCBOHMJ TOJBKO
OCHOBHOW MaTepuall, HO He 3HAeT OT/ACIbHBIX JeTalied, JOIMyCKaeT HETOYHOCTH, HETOCTATOYHO
MpaBUIbHbIE (OPMYIHMPOBKH, HApyIIaeT TMOCIEAOBATEIHbHOCT, B M3JIOKEHUHM MaTepHana,
3aTPyAHSETCS C OTBETaMH, TIOKAa3bIBa€T OTCYTCTBHE JIOJDKHOM CBSI3M MEXKIY aHAIM30M,
apryMeHTaluen U BHIBOJAMHU.

OrneHka «Hey0081emeopumenbHoy CTAaBUTCA, €CIU OOydJarolmuics HE OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI.

TecrupoBanue
SIBnsteTcs OIHHUM U3 CPCACTB KOHTPOJIA 3HAaHUH 06yanOIIII/IXC$[ 10 JUCIIUILJIINHE.
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Kpumepuu oyenusanus — npaBUIBHBIA OTBET HA BOIIPOC

OueHka «omauyH0» CTAaBUTCS B ClIydae, €Ciu NpaBuiibHO BbinoaHeHOo 90-100% 3ananuit

OlneHka «xopouio» CTaBUTCS, €CIIU MPABUWIBHO BINOJIHEHO 70-89% 3amanuit

OneHka «ydosremsopumensHoy CTAaBUTCS B CIydae, €CJIM MPABIILHO BbIOTHEHO 50-69%
3aJaHuil

OueHka «Hey0osnremeopumenbHoy» CTABUTCS, €CIU MPABWILHO BbINOJHEHO MeHee 50%
3aJaHuil

KonTpoabHas padora
OuenuBaeTcss HE TOJNBKO TiyOMHA 3HAHMM IIOCTaBJIEHHBIX BOIPOCOB, HO M YMEHHE
U3JI0KUTH TUCHMEHHO.

Kpumepuu oyenueanus: nociaen0BaTeIbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHUSI, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHUSI, CAMOCTOsITeNIbHOEe 000011IeHne MaTepraa. M3noxenue matepuania 6e3
(akTHUECKUX OMHUOOK.

OneHka «omauyHO» CTaBUTCS B Cllydae, KOTJa COOJII0IEHbI BCE KPUTEPHH.

O1neHKa «xopowioy CTaBUTCS, €CIA O0yYaroIMiACs TBEPAO 3HAET MaTepHal, rpaMOTHO U
M0 CYUIECTBY H3JIaraeT €ro, 3HaeT MpPaKTHYeCcKylo 0a3y, HO JOIyCKaeT HECYIIECTBEHHbIE
HOTPELIHOCTH.

OneHka «yodogremsopumenbHoy CTaBUTCS, €CIH 00yYaroIINiics OCBOUI TOJIbKO OCHOBHOM
MaTepuai, HO He 3HAET OT/AEIbHBIX JIeTaJIe, 10IlyCKaeT HETOYHOCTH, HEJOCTaTOUHO [TPaBUJIbHbIE
(bopMyIMPOBKHU, HapylIaeT IMOCIEN0BAaTeIbHOCTh B M3JIOKEHHHM MaTepuania, 3aTpyAHSETCS C
OTBETAMHU, IIOKa3bIBAET OTCYTCTBHE JOJDKHOM CBSA3M MEXIy aHalIM30M, apryMeHTanueil u
BBIBOJIAMHU.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CIM OOy4aroUluiicss HEe OTBEYaeT Ha
MOCTaBJICHHBIE BOIPOCHI.

10. IlepeyeHb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX MPHU
OCYlIeCTBJIEHHH 00pa30BaTEJIbLHOI0 NMpoLecca Mo AUCHHUILTUHE (MOIYJII0), BKJIKOYAS
nepeveHb NPOrpaMMHOIo odecrevyeHusi 4 HHPOPMAIMOHHBIX CHPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

1 CucteMHbIe MPOTrpaMMHBIE CPEICTBA:

Microsoft Windows XP, Microsoft Vista.

[MpuknamHeie mporpamMmusie cpeacta: Microsoft Office 2010 Pro, FireFox.

Crienuaan3upoBaHHbIC XUMUYECKHE TPOTPAMMEI | JIP

6) 6a3bl TaHHBIX, THPOPMALIMOHHO-CIIPABOYHBIE U TIOMCKOBBIE CUCTEMbI: 00pa30BaTeIbHbIE

pecypebl MaTepHeTa — XuMusi, Katajaor 00pa3oBaTebHBIX HHTEPHET-PECYPCOB

http://www.edu.ru/

XUMHYECKUH KaTajlor: XuMHU4Yeckne pecypcehl Pynerta http://www.ximicat.com/

[Topran pyngamentaapHOrO XUMHYECKoro odpazoBanus Poccun http://www.chemnet.ru

XuMuK: caiiT o xumMuu st XUMHUKOB http://www.xumuk.ru/

Xumuueckue cepseps http://www.Himhelp.ru, ChemWeb, Chem Express Online, Chem

Net.com www.urait.ru 95C IOpaiit: www.biblio-online.ru www.chem.msu.ru

11. Onucanue  MaTepUHAIbHO-TEXHHYECKOM  0a3pl, HeoOXoaMMOH s
ocyuiecTBJIeHHs 00pa30BaTeIbLHOIO NMpouecca Mo AUCHUILINHE (MO1YJIIO)
1. Becol aHanuTHYECKHUE, TEXHUUECKUE.

N

Cnexrpodporomerp CD-46.

3. AtomHO-abcopOrmoHHBI  criektpomerp «KBant Z-DTA» ¢ mporpaMMHBIM
obecrieueHreM 1 HaOOPOM JTamIl.

4. TaszoBbiii xpomatorpad «Kpucramm ¢ JeTeKTOpaMH IO  TEMJIONPOBOJHOCTH,

AIIEKTPOHHOMY 3aXBaTy M KalWIISIPHBIMU KOJIOHKAMHU.
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5. O6opynoBaHue IJisi TOHKOCIOWHON XpoMaTorpaduu.
6. HK-cmektpomerp.
7. AHanM3atop pTyTH.
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w

10.

11.

Conep:xkanue

cTp.
Ienu 1 3a1a4u OCBOCHHUSI TUCITUTLIIMHBI 4
[lepedeHpb IaHUPYEMBIX PE3YIHTATOB O0YUEHUS 10 TUCIUITIIMHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 4
CopepxaHue TUCLHUILIMHBI (MOZyJIsl), CTPYKTYPUPOBAHHOE 110 TEMAM
(paznenam) ¢ ykazaHHEM OTBEICHHOI'O HA HUX KOJIUYECTBA
aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON
paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 10
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00yJaromuxcs Mo JUCIUTUTHHE (MOTYJIIIO) 10
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,
HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 13
[Tepeuens pecypcoB HHGOPMAIIMOHHO-TEIIEKOMMYHHKAITMOHHON CeTH
"UntepHer", HEOOXOIUMBIX ISl OCBOCHMSI TUCIIUIUIUHBI (MOJTYJIS) 14
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI
(Mozyns) 14

IlepeueHb HHGOPMALIMOHHBIX TEXHOJIOIUH, UCIIOJIB3YEMbIX IIPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIFOYasl [IEPEeYEeHb IPOrPaMMHOr0 obecrieueHust U MHPOPMALMOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
Onucanue MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOMN A1

OCYIIECTBIEHUS 00Pa30BaTEIHLHOTO Mpoliecca MO JUCIUILINHE (MOAYIIO) 15



1. llean u 3a7a491 0CBOEHUS AUCIHUTIIHHBI

Ilean ocBOeHHUS M CIMILTIMHBI

- 00y4eHHE COBPEMEHHBIM MPEICTABICHUSIM O TEPMOJIMHAMHUKE PACTBOPOB VISl PEIICHUS
byHIaMEHTATBHBIX U MPHUKJIATHBIX XUMHYECKUX 3a/1a4.

3agaum 0CBOEHHS JUCHHILINHEI
- 03HAKOMUTH CTYJICHTOB C COBPEMEHHBIMH CIIOCOOAMH OIMHMCAHUS TEPMOJIUHAMUYECKUX CBONCTB
paCTBOpOB :-).HGKTpOJII/ITOB )41 HGBHCKTpOHI/ITOB B O6’I)CMC, JOCTAaTOYHOM JIsd ITIOHUMAaHUA
CIIEIUATILHOM JINTEPATYPHI;
- HayLII/ITI) HJIaHI/IpOBaTI) BKCHCpI/IMeHT n O6pa6aTI>IBaTI) BKCHepI/IMeHTaHI)HI)IC JOAHHBIC IJIA
MOJTyYEHHUST MAaKCUMAJIbHO BO3MOYKHOT'O 00beMa MH(POPMAIIMK O CBOHCTBAX U3yYaeMbIX CUCTEM;
Hay4HUTh pelIaTh HECIOKHBIC 3a7a491 U 3HATh HEOOXOIMMbIE YHCIICHHBIE METO/IbI PEIICHUS
TaKMX 3aJ1a4.

2. IlepeyeHp NJAHMPYEMBbIX Ppe3yJbTAaTOB OO0y4YeHHS] MO JMCHMILIMHE (MOJYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTe/JbHON MPOrpaMMbl

[Iponecc u3yyeHns AUCHUILTAHBI HAIIPaBIeH Ha (POPMUPOBAHHE JIEMEHTOB CIIEAYIOLINX
KomrnereHui B coorBeTcTBUM ¢ PI'OC 1o JaHHOMY HalpaBIEHUIO TOJTOTOBKHU:

. Kareropust
I'pynna koMneTeHumii areropust Kon naumenoBaHue
KOMIIeTeHIIUI
IK(p)-1: CnocobeH miaHupoBaTh paboTy
3anaun ¥ BBIOMpATh aJICKBATHBIC METOIbI PEIICHUS

ITIpodeccrnonanbHbie o -
p (1) XUMHUYECKOU HAay4YHO-UCCJIICAOBATCIIBCKUX 3aJda4 B
HCOPraHNM4YCCKOU XHUMHU HIIM CMECKHBIX C

HANpPaBJIECHHOCTH
HEOPraHWYECKON XMMUEH HayKax.

B pe3ynbrate 0cBOSHUS TUCIUIUIMHBI O0YUYaIONIHIACS TOMKEH:
HanmeHnoBanue nHaukaTopa

KOMIIETEHIIUH
[TK(p)-1.3: BeiGupaert u 3HaeT: COBpEMEHHBIE METO/IbI HCCIIEI0BAaHUS COCTaBA,
IPUMEHSIET COBPEMEHHBIE CTPYKTYPBI H CBOWCTB HEOPTAaHUYECKHX BEIIECTB U

METO/BbI UCCIIEIOBAHNS COCTaBa, | MAaTE€pPHaJIOB.
CTPYKTYpBI 1 CBOWCTB
HEOPraHUYECKHUX BEILIECTB U YMmeet: BEIOUpATh U IPUMEHATH COBPEMEHHBIE METO/IbI
MaTepHUaoB. HCCIIEA0BAHMSA COCTaBa, CTPYKTYPBI U CBOMCTB
HEOPraHUYECKHUX BEIIECTB U MATEPUAJIOB.

Baaneer: COBpeMEHHBIMH METOJIAMU MCCIIEOBAHUS
COCTaBa, CTPYKTYPbI U CBOMCTB HEOPTaHUYECKHUX
BEIIIECTB U MAaTEpPHAJIOB.

3. Mecro mucuuniuHbl B cTpykrype OIIOII
Jucuummza «TepmoauHamMuKa KHCIOTHO-OCHOBHOTO B3aMMOJEHCTBUS B PacTBOPAX»
(b1.B.JIB.01.02) oTHOCHTCS K IUCIMILIMHAM BapHaTHBHOW yacTh Omoka Bl «JluCIUIInHBI
(Mmomymu)» OIIOIT BO mo nampasnenuto noarotoBku 04.04.01 «Xumwus» u uzyuaerca B 1
ceMecTpe 1Mo OYHOU (popme U BO 2 ceMecTpe o 0YHO-3a09HOM hopMe 00yUeHHS.
JlaHHBI KypC 3aKJIaAbIBa€T 3HAHUSA U HAyYHO-HCCIIENOBATENIbCKOW IPAKTUKH H
BBIIIOJIHEHUSI MAarucCTepCKuX Auccepranuil. JlucuumiamHa HENOCPEACTBEHHO CBs3aHA C
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HEOPraHWYECKOW XUMUeEH, GPU3NIECKOM XUMUEH U aHATUTHIECKON XUMHECH.

4, Conep:kanue JUCHUIUVIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jiejiaM) ¢ yKa3aHHeM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX UM ACTPOHOMUYECKHUX YACOB U BU/IOB

Y4eOHBbIX 3aHATHI

4.1 CTpyKTypa A¥CUHMIIIMHBI
OO0w1ast TpyA0EMKOCTh AUCLHUILIMHBI 10 JaHHOU (hopMe 00yueHHs COCTaBIIseT 2

3a4eTHbIC eAMHUIBI (72 yaca)

Tpy1oeMKOCTb, 4acOB
. Bcero
dopma paboThl o0ydaromuxcst/Buibl yueOHBIX 3aHITHI Cemectp
1 2
32 32
KoHTakTHas ayuTopHas pabora o0yyaroumxcs ¢ IpernoaaBareiem:
Jlexumu (JI)
[TpakTuueckue 3ansatus (113)
JlabopaTopubie padoTsl (JIP) 32 32
CamocrositensHast pabota ( CPC) 40 40
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman ()
Dcer (D)
Pedepar (P)
CaMoCTOsITEIbHOEC H3YUYCHHE Pa3JICIIOB 40 40
By uTOroBoro KOHTpOJIs - 3a4€T
4.2 Copnep:xaHue pa3neioB TUCHUTIIUHBI
No HanmeHoBanwe c Dopma
oJlep>KaHue paszena TEKYILETro
pasiea pasjiena KOHTPOJIS
Meton Hanmenbux kBaapatos (MHK).
OmnpeneneHnenapaMeTpoB ypaBHEHHS
TEMIIEPaTypHOU 3aBUCHMOCTH BU/Ia
CP=a+bT no sxcriepuMeHTaIbHBIM
CIONL30BAHIE nanHbIM. Onpe/ieNieHenapaMeTpoB
HICITeHHBIXMETOIOB B | YPABHEHHUS TEMIIEPATYPHOMN 3aBUCHMOCTH
1 TEPMOJMHAMUYECKHX ugaCP=a+bT+cT? n CP=at+bT+cT? o Yo.T
pacuerax. SKCHEPUMEHTAILHBIM faHHBIM. MeTon
rpaduueckoro MHTErpUpoBaHus. Pacuer
A0COTFOTHOTO 3HAUEHUS DHTPOTIHH
rpadUueCKUM UHTETPUPOBAHUEM TIO
MeTOly Tpamernuii GyHKIui BUA.




OrnpenenieHue
TEPMOIMHAMHYECKUX
BCIIMYHNH.

Pacuer TEPMOJIUHAMUYECKUX
XapaKTepUCTHK MPOLECCOB IUIABJICHMUS,
UCTIApEHUS U BO3TOHKY 110 JIABJICHUIO TTapa
HaJ TBEpAOM W IKUIKOW  (hasamu.
Onpenenenue TEMIIEPATYPHOI
3aBHCHMOCTH [JaBJCHMs Mapa BOJBI HaJ
TBepaoi (hazoil. Pacuer sSHTanpnumM u
SHTPOMNHHU cyOnumanuu JbAA.
Onpenenenue TEMIEPaTypHOI
3aBHCHUMOCTH JaBJCHHsI[1apa BOJABI HaJ
KUAKOW ¢a3oil. Pacuer »HTANBIMN U
PHTponuK ucnapeHus. OnpenencHue
TeMIIepaTyphIIIaBiIeHus JIbaa. Pacuer
TEMIEPaTypbl KUTICHHS BOIBI.

YO, T

TepmoamHamuka
XUMHAYECKOU CBSI3H.

PacueT sHepruu v SHTPONUHU CBS3H
JIBYXaTOMHBIX MOJICKYJIIIO TEMIIEPaTyPHOI
3aBUCUMOCTH U3MeHeHus sHepruu ['n6oca
B IIPOIIECCE AUCCOIALIUI MOJIEKYII Ha
aToMbl. PacueT sHepruu u SHTPONUHU CBSI3U
B Psy TAJIOT€HOB. AHAJIN3 B3aMMOCBSI3U
SHEPIUU U SHTPOIUU CBSI3U C (PU3HKO-
XUMHYECKIMH CBOWCTBAMH T'aJIOTEHOB.
IIpumenenune 3akoHa I'ecca uis pacuera
SHEPIUU AUCCOLHUALINY I'a3000pa3HbIX
MOJIEKYJI, COAepKaluX Ooee 0JHON
cBs3u. Omnpenenenue cpeiHel S3Hepruu
cBs3u. OnpeneneHue SHeprun
JMCCOIIMALIMU MeTaHa U 3TaHa. Pacuer
sHepruu cBazeit C-H u C-C. Onpenenenune
HHEPTUUIUCCOLMALIUH FTUIICHA U
anerunena. Pacuer sneprun

KpaTHBIX cBszeit C-C.

VO, T

TepMoauHamMuka
MOHHBIX PABHOBECHUI.

OrnpezenieHre U3MEHEHUS SHTABIINU B
peakuy HEUTpaIU3alyu 110 TEIIOTaM
pacTBOpeHUS (C MPUMEHEHUEM 3aKOHA
["ecca). OnpeneneHrne KOHCTAHThI
muccoraiuu Boasl MetogaoM DJIC u
BBIUMCIIEHNE U3MEHEHU dHeprun [ nooca u
PHTAJIBIINK HEUTpanu3anun. Pacuer
PHTATBIHMU 00pa3oBanus HoHOB H3O" u
OH". Pacuer TepMOAMHAMHYECKHX
xapakTepucTuk Honos HCO™,CO?3 u Ca?*
Vcnionp30BaHue SHTAIBINIM 00pa30BaHUs

MOHOB IJId TCPMOJAUHAMHUYCCKUX PACUYCTOB.

YO, T




TepMOI[I/IHaMI/IKa HN3MCPCHUAM JJINHBI o6pa3ua u
5 HECOBEPILIECHCTB B peHTreHorpa(quecxoro OIpCACIICHUA
KpUCTAJIIaX  IIPOCTHIX W3MEHEHHS OCTOSIHHOMN PCIICTKH.

BCILICCTB.

Onpenenenue TemMnepaTypHoi

TEIIOTHI AehEeKTO0Opa30BaHUSI.

O6pazoBanue aedexToB o0 OPEeHKENo U
[IlorTku. PacyeTKOHCTAHTHI paBHOBECHUS
nporecca o0Opa3oBaHUS BaKaHCHHA TIO

3aBHCUMOCTH U3MEHEeHUs 1 Hepruu ['nudoca
[Ipy 00pa30BaHUU BaKaHCUU U pacyeT

YO, T

OYHASA ®OPMA OBYYEHUA

4.3 Pa3nesibl TUCHUIJIMHBI, H3y4aeMble B 1 cemecTpe

No KonnuecTBo yacos
- u AynuTtopHas
az- auMEHOBAaHUE Pa3eiioB
Ilzena pasit Bcero abota Cp
JI 113 JIP
1 Menomsopanue YHCICHHBIXMETO/IOB B 14 6 8
TePMOJIMHAMHYECKHXpACUeTaxX.
14
2 |OmnpeneneHrue TEPMOJIMHAMUYCCKUXBETUYHH. 6 8
TepMonrHaMuKa XUMHUYECKOMN CBSI3U. 14 6 8
TepMoanHaMyKa HOHHBIX paBHOBECHUH. 14 6 8
5 TepMonrHaMuKa HECOBEPILEHCTB B 16 8 8
KpUCTaJJIaX  MPOCTHIXBEIIECTB.
Hroro: 72 32 40
4.4 CamocTosiTe/ibHasi padoTa CTYAE€HTOB
HaumenoBanue teMbl Bun camocrositenbHOM
N OreHo4HOE Kon-80 Kong
JICITUTUTAHBI HITA BHEAYIUTOPHOUN paObOTHI
CPEIICTBO 9acoB | KOMIETCHIINH
paszaena oOyuatomuxcs, B T.4. KCP
Hcnons3zoBanue M3y4YEHUE Hay4YHOU
YHCIIEHHBIXMETOJIOB B | JIUTEPATYpPHI IO TEME
. patyp | YO, T.J 8 TTK(p)-1
TEPMOIMHAMHYECKUX BBITIOJTHCHHE YIIPAKHCHHHA
pacuerax.
Onpenenenne W3y4YEHUE Hay4YHOH
TEPMOJIUHAMUYECKUX JIUTEPATYpPBI 110 TEME YO, T, A 8 [TK(p)-1
BEJTMYHH.
W3YYECHHUE TEMBI C
TepmonmHamika COCTaBJICHHEM TECTOB VO, T, 1T 8 TK(p)-1
XUMHUYECKOH CBSI3H. >
TepMoTHHAMIKA HaIMCaHUE JTOKJIAJI0B 11O
p . TE€MeE, C BBIIIOJIHEHUEM YO, T, 8 [TK(p)-1
MOHHBIX PAaBHOBECHIA. .
YpaBHEHHI




TepmoanHamuka
HECOBEPILICHCTB B vO. T 8 MK (p)-1
KpUCTAJUIaX  IIPOCTBIX ’ P
BEILIECTB.
Bcero yacos 40
4.5 JlabopaTopHbie padoThl
No No KonnuecTBo
HaumeHnoBanne 1a00paToOpHOTO 3aHATHUS
n/n | pasgena 9acoB
1. 1 Hcnons3zoBanue YUCJIEHHBIX  METO/OB B 6
TEPMOJIMHAMUYECKUX pacyeTax.
2. 2 Ornpenenenne TEPMOJIMHAMUYECKUX BEJIMUYNH 6
3 3 TepmoguHamuka XUMHUYECKOU CBS3H. 6
4. 4 TepmoarHaMKMKa HOHHBIX PABHOBECHUM. 6
5 . TepmoaMHaMHKa HECOBEPIIECHCTB B KpUCTAJIaX MPOCTHIX 3
BEILECTB.
Bcero: 32

4.6 IlpakTHYeckHe (CeMUHAPCKHE) 3aHATHUS — HE NIPEyCMOTPEHb! yUeOHBIM IIaHOM
4.7 KypcoBoii npoekT (KypcoBasi pab0oTa) — HE IPeAyCMOTPEHbI YU€OHBIM IIJIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa AMCUMIIIMHBI

OO01w1ast TPyA0EMKOCTh AUCLUIIMHBI IO JaHHOU (hopMe 00ydeHUs COCTABISET 2

3a4eTHbBIC eAMHUIIBI (72 yaca)

Tpy1oeMKOCTb, 4aCOB

®opma paboTsl 00ydaromuxcs/Buipl yaueOHbIX 3aHATUI Cemectp Beero
1 2
32 32
KoHTakTHas ayauTopHas paboTa 00yyaroMXcsl ¢ IPenoiaBaTeieM:
Jlekumu (JI)
[Tpaktrueckue 3ausatus (113)
JIaGoparopusbie padotsl (JIP) 32 32
CamoctositenpHas pabora ( CPC) 40 40
Kypcosoii mpoekT (KII), kypcoBas pabota (KP)
Jlokman (J)
Dcer (D)
Pedepar (P)
CaMOCTOSTEIbHOE N3YYCHUE Pa3JIeioB 40 40
By MTOrOBOro KOHTPOJIA - 3aUeT




4.3 Pa3jesibl AMCHUIIMHBI, H3y4YaeMble B 2 ceMecTpe

KomngecTBo 9acos

Ne
Harne AynuTtopHas
az- auMEHOBAaHUE Pa3/eyioB
Eeﬂa pasit Bcero abota CP
JI 113 JIP
1 Menonmssosanue YHCIICHHBIXMETO/IOB B 14 6 8
TEPMOJMHAMUYECKUXPACUETaX.
14
2  |OnpeneneHue TEPMOIUHAMUYECKIXBETHYHUH. 6 8
TepMoauHaMHUKa XMMUYECKOM CBSI3H. 14 6 8
TepmoarHaMuka HOHHBIX PaBHOBECHIA. 14 6 8
5 TepMonrHaMuKa HECOBEPILIEHCTB B 16 8 8
KpUCTaJJIaX  MPOCTHIXBEIIECTB.
Hroro: 72 32 40
4.4 CamocTtosiTeJibHAsA pad0Ta CTYACHTOB
HaumenoBanue Tembl Bun camocrositenbHOM
o OneHouHoe Kon-Bo Kon
JTUCIUTUIAHBI LU BHEAYyIUTOPHOI pabOTHI
CPEICTBO 4acoB | KOMIETCHIIMH
paszena oOyyaromuxcs, B T.4. KCP
Hcnons3oBanue M3Yy4YCHHE HAyYHOU
YHCJICHHBIXMETOAOB B | JINTEPATYPHI 110 TEME
patyp | VO, T, A 8 TTK(p)-1
TEPMOJMHAMUYECKUX BBITIOJTHEHHE YIIPAXKHEHHMA
pacuerax.
Omnpenenenue W3y4YeHHE HAy4YHOU
TEPMOANHAMUYECKHUX JUTEPATYPBI 110 TEME YO, T, A 8 [IK(p)-1
BEJIMYHH.
U3yYeHHUE TEMBI C
TepMOﬂHHaﬁ"IHKa COCTABJIEHHUEM TECTOB VO, T, II 8 TK(p)-1
XUMHUYECKOM CBA3H. >
TepMoTMHAMIKA HaM#CcaHue JTOKIJIAJ0B 0
P . TEME, C BBIIIOJIHEHUEM YO, T, 8 [TK(p)-1
MOHHBIX PAaBHOBECHIA. .
ypaBHEHHHA
TepMmoauHamuka
HECOBEPIIECHCTB B
p VO, T 8 IK(p)-1
KpUCTaJIJIaX  MPOCTHIX
BEIIIECTB.
Bcero yacos 40
4.5 JlabopaTopHbie padoThl
No No KommgecTBo
HanmeHoBaHMe 1a00paTOPHOTO 3aHATHUS
n/n | pazgena 4acoB
1. 1 Hcnonp3oBanue YHUCIICHHBIX ~ METOJIOB B 6
TEPMOJMHAMHYECKHUX pacyeTax.




2. 2 Omnpenenenyre TEpMOANHAMUYECKUX BETUYNH 6

3 3 TepMmoauHamuka XUMHYECKOM CBSI3H. 6

4. 4 TepmoarHaMKMKa HOHHBIX PABHOBECHUH. 6

5. 5 TepMoaMHaMKUKa HECOBEPIIEHCTB B KpUCTaJlIaX MPOCTHIX 3
BEILECTB.

Bcero: 32

4.6 IlpakTHyecKkue (CEMUHAPCKHUE) 3aHATHS — HE TIPEyCMOTPEHBI Y4eOHBIM IJITAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — He IPeIyCMOTPEHBI y4eOHBIM TTAHOM

5. IlepedyeHb y4eOHO-METOAUYECKOI0 oOOecledYeHHsi sl CaMOCTOAATEIbHON PadoThI
00y4YaKIIMXCS M0 TUCHUILINHE (MOIYJIIO).
Jlis opraHu3aiuu caMOCTOSTENTbHOM paboThl 00yUYaOIUXCS B COCTaBe Y4EOHO-METOIUIECKOTO
KOMILIEKCA JUCIUTUIMHBI UMEIOTCSI HA0OPH MHAMBUYATbHBIX 3aJIJaHAA U TECTaM I10 OTACIbHBIM
TeMaM JUCHUIUIMHBL. YYeT pe3yJbTaTOB CaMOCTOSATENbHOW paboThl BENETCS B paMKax
PEUTHUHTOBOM CHCTEMbl JUCHMIUIMHBL. Ha caMoCTOATENbHYI0 MOATOTOBKY JUCLMILIMHBI
«TepmonuHaMuKa KUCIOTHO-OCHOBHOTO B3aMMOJEWCTBUSA B pacTBopax» mpeaycMmoTpeno 40
yacoB. B kauecTBe MpOMEXYTOUHON OLIEHKM YCIEBAEMOCTH CTYJIEHTOB HCIOJB3YIOTCS YCTHbBIE
OMpOCHl BO BpeMsl MPOBEICHUS MNpaKTUYeCKuX 3aHATUNA. C 1eTbl0 YCHENIHOTO YCBOEHHS
MaTepuaia JUCHHUIUIMHBI CTYIEHTaM MIPEAIaraeTcs BbIIOIHEHNE UHANBUAYAJIbHBIX 3a1aHuil. s
KOHTPOJISl yCBOGHUS TAaHHOW TMCHUIUIMHBI y4eOHBIM IJTAHOM IpeyCcMOTpeHa cjada sk3ameHa. Ha
9K3aMEHE CTyAEHTaM MpejJlaraeTcs pelnTh 3a/1ady U OTBETUTh HA JIBa TEOPETHUUECKUX BOIIpOCa
o MaTepuasgaMm yaeOHOM JUCHUITUHBL. CTyIeHT CUUTAETCsl JOMYIICHHBIM K c/laue YK3aMeHa Mpu
YCIIOBHH BBITIOJTHEHHUS MM TUIaHA yYeOHBIX 3aHATUN W BBIIOJHEHWW BCEX 33aJaHUW M TECTOB B
TEUYEHUE CEMECTPa, B COOTBETCTBUU C PEUTUHTOBOMN crcTeMoid. [Ipu npoBeneHNH sK3aMeHa OTBET
CUMTAETCS YJOBJICTBOPUTEIbHBIM B citydae 50-60 % mpaBUIBHBIX OTBETOB Ha TEOPETHUYECKHUE
BOIPOCHI U pelieHnH 3a7aui. OTBET CUNTAETCS HE YJIOBIETBOPUTENIBHBIM, €CJIM MaTepHall yCBOEH
cTyaeHToM MeHee, yeM Ha 50% u 3amada He pemeHa. [lns monydeHus Oosee rinyOOKHX U
YCTOMUMBBIX 3HAHUHN CTyI€HTaM PEKOMEH]IyeTCsl M3y4aTh JONOJHUTEIbHYIO IUTEpaTypy, CIIUCOK
KOTOpOM IIpUBEJIEH B I1.8 paboueil mporpaMMsl 10 JUCHUILIMHE, @ TAK)KE /711 pacIiMpeHMs 3SHAaHUN
0 TUCLIUIIIIMHE U JUTS BBIIOJTHEHU pedepaTa peKOMEHIyeTCsl UCI0Ib30BaTh VIHTepHET-pecypehl:
MIOMCKOBBIC CalThI, 0a3bl TAHHBIX XUMUICCKUX COCJANHCHUH, JICKTPOHHBIE OMOIHOTEKH (11.7).

6. @®OHJ OLEHOYHBLIX CPEJCTB JJIsl MPOBEJAEHUSI ATTECTALIUY,
OBYYAIOINXCS MOAUCIHUATIIMHE (MO/Y.JIIO)

ITpemycMOTpeHsI clieAyomue BUAbl KOHTPOJIS Ka4eCTBa OCBOEHUSI KOHKPETHOM
JUCIUIITAHBL:

- TEKYLIUI KOHTPOJIb YCIEBAEMOCTU

- IPOMEXKYTOYHAsI aTTeCTalMs 00yYaroIMXCs 0 AUCHUIIIIHE

@OHJI OLICHOYHBIX CPEACTB I MPOBEACHUS NPOMEKYTOUHON aTTECTAlUH
o0y4aromuxcsi TOoAUCHUIUIMHE OOPMIIEH B PUIIOKEHUH K paboueil mporpamme
JUCLUIUINHBI.

TunoBbie KOHTPOJIbHBIE 32JaHUS WJIH HHbIe MATEPHAJIbI, HEOOXOUMbIE JJIsI
OlleHKU3HAHUI, YMeHHUIi, HABLIKOB U (WJIH) ONbITA 1eATEJHLHOCTH B MpoLecce
TeKYIIero KOHTPOJIA
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Pemute 3amayn.

1. Cwmemranu 10 11 constHOM KUCIOTHI KOHIIeHTpanuen 3,65 r/m u 15 n ruapokcuaa

HaTpUSKOHLIEHTpaluei 2 r/n. Onpenenuts pH noiaydeHHoro pactopa.

2. Haiitu 06wem pactBopa ¢ pH = 3,8, eciiu mocie no6asnenus k Hemy 0,6 1 pactBopa
cpH

= 10,5 o6pa3zoBaics pactBop ¢ pH =4,2.

3. Brerauciuts 066em pactBopa 0,005 M cosstHOM KUCIIOTHI, €CTH Tociie 100aBIeHUS K

Hemy0,5 11 pactBopa rugpokcua 6apus konmentpanuei 0,003 Mo/ mOTy4YHIICsS pacTBOp €

pH =4,03.

4. Omnpenenuts 06beM pactBopa ¢ pH = 10,13, eciu mocne nobasnenus Kk uemy 30 1

pactBopac pH = 9,76 obpazoBaics pactsop ¢ pH = 9,92.
5. Cwmemamu 40 m° pactBopa ¢ pH = 6,7 u 2000 1 pactsopa ¢ pH = 8,3.
Onpenenuth pHpacTBOpa mocie cMemmBaHusl.

6. Omnpenenuts 00beM pactBopa ¢ pH = 13,4, ecnu nocne no0aBiIeHUS K HEMY

40000 apactBopa ¢ pH = 4,8 o6pa3zoBaics pacteop ¢ pH = 8,5.

7. Omnpenenuts pH pactBopa, eciu k 40 11 pactBopa ¢ pH = 6,7 nob6aBunu 2
pactBopa ¢ pH

=8,3.

8. Cwmemranu 2 11 cepHoit kucioTsl KoHIeHTparuei 0,01 mons/n u 3 1 menoun ¢ pH =

12,5.0npenenuts pH mony4eHHOTO pacTBOpA.

9. Omnpenenutb 00beM pactBopa ¢ pH = 11,3, ecnu nocne no6asnenus k vemy 0,2 1

pactBopac pH = 2,9 u 0,5 n pactBopa ¢ pH = 3,5 o6pa3zoBaics pactsop ¢ pH =4,1.

10. Omnpenenutb 06beM pactBopa ¢ pH = 2,14, ecniu nocne no6asnenus kK vemy 1,75 1

pactBopa ¢ pH = 11,85 o6pazoBaics pacteop ¢ pH = 10,23.

MeToanueckue MaTepHaJibl, ONpeae/siiolie Npoueaypbl OleHUBAHUSA
3HAHUI,yMeHHUIi, HABBIKOB U (/M) ONbITA JeSTeJIbHOCTH

YCTHBIN OTBET

Orenka 3HaHu# npenmnonaraet AuddepeHIMpoBaHHBIN MOAX0 K 00ydaromeMycs,
y4eT ero WHANBUAYaIbHBIX CIIOCOOHOCTEW, CTENEeHb YCBOCHHS M CHCTEMaTH3alluu
OCHOBHBIX MOHATHMH KaTeropuil mo aucuuiuivae. Kpome Toro, oneHMBaeTcs HE TOJIBKO
rIyOMHAa 3HAHWM TIOCTAaBJICHHBIX BOMPOCOB, HO W YyMEHHE HCIOIb30BaTh B OTBETE
npakTuueckuit Mmatepuai. OleHuBaeTcs KyabTypa Peuu, BllaJieHue HaBBIKaMH OPaTOPCKOTO
HCKYCCTBA.

Kpumepuu oyenueanus: mocnenoBaTeIbHOCTb, MOJHOTA, JOTUYHOCTh HU3JI0KECHUS,
aHAIM3 Ppa3NUYHBIX TOYEK 3pEHHUs, CaMOCTOsTeNbHOE 0000IIeHne Marepuana,
WCIIOJIb30BaHNE MPO(HECCUOHATBLHBIX TEPMHUHOB, KYJbTypa PEYH, HABBIKK OPaTOPCKOTO
uckyccrBa. M3noxxenue matepuana 0e3 (akTHUECKUX OIIUOOK.

OueHka «omauyHO» CTaBUTCS B clly4ae, KOrja MaTepuan M3Jlaraercs
MCYEPIBIBAIONIE, TOCIEI0BAaTEIbHO, TPAaMOTHO U JIOTUYECKH CTPOMHO, MpPU 3STOM
PacKpBIBAIOTCSI HE TOJIBKO OCHOBHBIE TOHATHS, HO W AHAJIM3UPYIOTCA TOYKH 3PEHUS
pa3iauuHbIX aBTOpoB. OOyUaromuiicss He 3aTPYyIHIETCS C OTBETOM, COONIOIACT KYIbTYPY
peun.

OneHka «xopouio» CTaBUTCS, €CIM OOyYalolWiicss TBEpAO 3HAeT MaTepual,
TPaMOTHO W TIO CYIIECTBY HW3JIaraeT €ro, 3HAaeT MPaKTHYECKyr 0a3y, HO MPH OTBETE Ha
BOIIPOC JOMYCKAET HECYIIECTBEHHBIE IIOTPELTHOCTH.

OneHka «y0061emeopumenbHo» CTABUTCS, €CIU O0YUYaIOIIUICS OCBOMI TOJIBKO
OCHOBHOM Marepuan, HO HE€ 3HaeT OTIEIbHBIX JeTajed, JONMyCKaeT HETOYHOCTH,
HEJI0OCTAaTOYHO MPaBHIbHBIE (DOPMYIUPOBKHU, HAPYIIAET MOCIECIOBATEILHOCTh B U3JI0KECHUHN
Marepuana, 3aTpyJHSETCS C OTBETaMH, MOKa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBSI3U MEXIY
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aHaJIM30M, apryMEHTaIlel U BHIBOJAMHU.

OLIGHKa «Heydoeﬂemeopumeﬂbyo» CTaBUTCA, CCIIU O6y‘-IaI0H_II/II71051 HC OTBCYACT Ha
IMOCTaBJICHHBIC BOIIPOCEHI.

TECTUPOBAHHUE
SBnsieTcs OTHUM U3 CPEJCTB KOHTPOJISI 3HAHUH 00YUarONIMXCs 110 JUCIIUILTHHE.
Kpumepuu oyenusanus — npaBUIbHBIA OTBET Ha BOIIPOC
OneHka «omauyHO» CTaBUTCS B ClIydae, €Clid MpaBHIbHO BhinonHeHo 90-100%
3amanuiOLeHKa «Xopouto» CTaBUTCS, €CIIM IPABIIILHO BhIoHEHO 70-89%
3aJaHuN
OueHka «ydosiemeopumenbHo» CTABUTCS B CITydae, €CIIU MPaBUIIbHO BBIITOJIHEHO

50-69%
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3aJJaHUU
OneHka «HeydogiemsopumenibHoy CTABUTCS, €CIU MPABUIBHO BBIITOJHEHO MEHEE
50%3ananunii

KOHTPOJIBHAS PABOTA

OreHHBaeTCs HE TOJBKO ITyOWHA 3HAHWH MMOCTABJICHHBIX BOIPOCOB, HO U YMEHHE
U3JI0KUTH TUCHBMEHHO.

Kpumepuu oyenusanus: mocinenoBaTeIbHOCTh, MOJTHOTA, JIOTUYHOCTh U3JI0KCHUS,
aHaJIM3 PA3JIMYHbIX TOYEK 3PEHUs, CaMOCTOATEeNIbHOE 0000meHne Marepuana. M3noxeHue
MaTtepuana 6e3gpakTHIeCKIX OITHOOK.

OrneHka «omauyHO» CTABUTCSA B CIIy4ae, KOTaa COOII0IEHBI BCE KPUTEPUH.

OneHka «xopouio» CTaBHTCS, €CIM OOYyYalOIIMWCS TBEPIO 3HACT MaTepual,
IrpaMOTHO W TIO CYHIECTBY H3JIaraeT €ro, 3HaeT MPAaKTUYEeCKylo 0a3y, HO JOIMyCKaeT
HECYIIECTBCHHBIC TOTPEITHOCTH.

Onenka «ydosremeopumenbHoy» CTaBUTCS, €CIU OOyYaIOMIMKCS OCBOWJI TOJBKO
OCHOBHOM MaTepuall, HO HE 3HaeT OTICNbHBIX JeTaJiel, JOMyCKaeT HETOYHOCTH,
HEJIOCTAaTOYHO MPABWIBHBIC(OPMYIIUPOBKH, HAPYIIACT TOCIICIOBATEIIBHOCTh B U3JIOKEHUHT
Marepuala, 3aTpyJHICTCsS C OTBETaMHM, MOKAa3bIBAET OTCYTCTBHE IOJDKHOM CBS3H MEXKIY
AQHAJIM30M, apTyMEHTAIIUEH ¥ BBIBOJAMH.

OueHka «HeydognemsopumeyibHo» CTaBUTCS, €CU O0ydYaroluiics HE OTBEYaeT Ha
MOCTaBJICHHBIC BOTIPOCHI.

Jranbl GopMUPOBAHUSA M OLEHUBAHUS KOMIIETEeHIUI

Ne | KouTtposaupyemblie pa3/ieJibl (T€MbI) HaumeHoBanmue
Koa xomnerenuuu
n/m AUACHHUILTAHBI OIIEHOYHOT 0
(w1u ee yacTm)
cpeacTBa
1 Vcnonb30BaHne YUCICHHBIXMETOI0B B
8 MK(p)-1 VO, T, ]I
TEPMOIMHAMUYECKUXpAcCUeTax.
OrnpejiesieHne TEPMOTMHAMUYECKHX
2| e POz MK (p)-1 VO, T, I
BEJIMYMH.
3 TepMoHAMKKa XUMUYECKOH CBSA3H. ITK(p)-1 YO, T, I
4 | TepMoaMHAMUKA HOHHBIXPABHOBECHIA. [TK(p)-1 YO, T,
TepMoMHAMEKA HECOBEPIIEHCTB B
5 Moz p MK(p)-1 VO, T
Kpuctajjax IMPOCTHIXBCIICCTB.

IIkana 1 KPpUTEePUHU OLIECHUBAHUS MUCbMEHHBIX H TBOPYECKHUX padoT

Basuibl Kpurepun

5 BUJIOM3MEHEHNH 3a/aHus. CBOOOHO CIPaBISETCS C MOCTABICHHBIMH 33JladaMH,

['mybokoe ¥ mpouyHOE YyCBOEHHE MporpaMMHOro Marepuana. IlonHsle,
NOCJIEAOBATENbHBIE, TPAMOTHBIE M JIOTUYECKM U3JIaraéMbleé OTBETHl IIpU

MOXCT 000CHOBATH IIPUHATBIC peuicHus, ACMOHCTPUPYCT BJIaACHUC
Pa3HOCTOPOHHMUMM HABBIKAMU W IPUEMAMH BBINTOJIHCHUSA TPAKTUYCCKHUX pa60T.

3HaHHe NporpaMMHOTO MaTc€puajia, rpaMOTHOC H3JIOKCHUC, oe3 CYHICCTBCHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC, MPABUJIBHOC NPHUMCHCHUE TCOPECTUUCCKUX

4 N
3HAHUH, BJIaJICHHEe HEOOXOIMMBIMH HaBBIKAMH TPU BBHIOJHCHUU MPAKTHYCCKHX
3a1ad.

3 JIeMOHCTpHpYET YCBOCHHE OCHOBHOTO MaTepuajia, MpPHU OTBETE JOIMYyCKAIOTCS

HETOYHOCTH, MPU OTBETE HEJIOCTATOYHO MPABWJIbHBIE ()OPMYIMPOBKH, HAPYIICHUE
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MOCIIEIOBATEIPHOCTH B U3JIOKEHUU TPOTPAMMHOTO MaTrepuala, 3aTpyAHCHHS B
BBINOJIHEHUH MTPAKTUYCCKHUX 3a/IaHU.

Cnaboe 3HaHWE MTPOrPaMMHOTO MaTepualia, MPH OTBETE BO3HUKAIOT OIIUOKH,
3aTPyJAHEHUS MPH BBITIOJIHEHUH MPAKTHYECKUX PadoOT.

0 He ObUIO HOIBITKY BEITOIHUTE 3aJaHUE.

2-1

7. IlepevyeHb OCHOBHOM M IONOJTHUTEIbHON YUeOHOM JTUTEPATYPbl, HEOOXOAUMOIH 151
OCBOEHHUS TUCUUILINHBI

7.1 OcHoBHasi IuTEpaTypa:

1. bakmreitn b.C. ®@usnueckas xumusa. TepMoauHaMuKa U KUHETUKA [DJIEKTPOHHBIA pecypc]:
yueOnnk/ bokmrelin b.C., Mennenees M.U., IloxBucueB HO.B.— DnekTpoH. TEKCTOBBIC
nmanaeie.— M.: WM3marensckuit Jlom MUCuC, 2012— 258 c.— Pexum npocryma:
http://www.iprbookshop.ru/57094.html.— 5BC «IPRbooks»

2/T'puropbeBa JI.C. @usndeckas xumus [ DIEKTPOHHBIN pecypce]: yaeOHoe mocobue/ ['puroprena
JI.C., Tpudonoa O.H.— DnekTpoH. TeKcTOBbIe JaHHbIe.— M.: MOCKOBCKUIi rOCYAapCTBEHHBIN
cTpouTenbHbI yHUBepcuTeT, Al [Tu Op Menuna, ObC ACB, 2014.— 149 ¢.— Pexxum mpocryma:
http://www.iprbookshop.ru/26215.html.— 5BC «IPRbooks»

3. Owusnueckass xuMua. Teopusi ¥ NMPaKTUKa BBIOJIHEHUs pacueTHhIX pabor. Yacts 1.
DKCTEHCHUBHbBIE CBOWCTBAa TOMOTEHHBIX cUcTeM [DnekTpoHHbli pecypc]/ E.W. CtemanoBckux [u
ap.]— DNeKTpOH. TeKCTOBble JaHHbIe.— EkarepunOypr: VYpanbckuii —QenepanbHbIi
YHUBEPCHUTET, 9bC ACB, 2016.— 136 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/66611.html.— 3BC «IPRbooks»

4. Ouznyeckass XuMus. Teopuss M MpPaKTHKa BBINOJHEHUS pacyeTHhIX pabor. Yacte 2.
Xumuyeckoeu (azoBoe paBHOBecue [DnekrpoHHbId pecype]/ E.W. CrenmanoBckux [u ap.].—
DJEeKTpOH. TEKCTOBbIe JaHHBbIe.— EkarepunOypr: Ypanbsckuil ¢penepanbubiil yausepcutet, 9bC
ACB, 2016.— 160 c.— Pexum pnoctyna: http://www.iprbookshop.ru/66612.html.— 5BC
«IPRbooks»

7.2 lonoJiHUTEIbHAS JIUTEPaTypa:

1. Crpombepr A.I'. ®usnueckas xumus /A.I'. CtpomOGepr.- M.: Briciias mxkona, 2003.-
527c.

2. I'enspman M.U. Ilpaktukym no ¢pusznyeckoit xumun / M.M.I'ensdpman.- CII6.:
«Jlanby, 2004.-256¢.

3. [Tontopak O.M. Tepmonunamuka B ¢puzndeckoit xumun/ O.M.ITonropak.- M.:
Bricmasimkona,1991. -319 c.

4.  O®usnueckas xumus / K.C.KpacHoB u ip.-M.: Beicmias mkosa, 1995.-

7.3 Ilepuoguueckue u3nanuasBECTHUK MI'Y - JIHHEH3I/IOHHI)IfI JOT'OBOP Ne
157 — 11 OT 01.08.2018

1. Hayxka u texnuka B Poccun Jlunensuonnsiii gorosop Ne 157 — IT ot 01.08.2018

8. llepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAUMOHHO# ceTu ""UnTepHer"
(nanee - cerb ""UHTEpHET"), HEOOXOAMMBIX /151 OCBOCHUS IMCUMUILIUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snexktponHas oubnauoreka, cucrema PUHI]
http://pedsovet.org/-unTepHeT meacoBeT

agkrownE
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http://www.iprbookshop.ru/57094.html
http://www.iprbookshop.ru/26215.html
http://www.iprbookshop.ru/66611.html
http://www.iprbookshop.ru/66612.html
http://www.iprbookshop.ru/
http://www.knigafond.ru/
http://www.pedagogika-rao.ru/

6. DnexkTpoHHO-OMOIMOTEUHAss cucTeMa u3narenbcTBa «Jlanp» - Pexxum mocrtyma: http://
e.lanbook.com

8.1 CocTaB mporpaMMHOro odecreveHust
1. Enunas sjekTpoHHas oOpa3oBareibHas cucrema U-complex
2. AHTUIIaruat
3. Omeparmonnas cucrema Windows
4. KomrmbloTepHas nporpamma Juist xumukoB AcidBasel ab
5. KommbroTepHas mporpamma s xumukoB Chemlab

9. MeToauyeckne yKazaHus 1Jisl 00y4a0ImMXxcs M0 0CBOEHUIO AN CHUILIHHBI (110
BH/IaM YYeOHbIX 3aHATHH)

B coorBerctBun ¢ tpeboBanmsimu PI'OC BO mpenonaBanue y4eOHON AUCIUTUIMHBI
«TepmoguHaMuKa KHCIOTHO-OCHOBHOI'O B3aMMOJCHCTBHMS B pacTBOpax» OCHOBBIBACTCS Ha
MHHOBAIIMOHHBIX IICUXOJIOTO-TIEJarOTHYECKUX TEXHOJIOTHMSX, HANpPaBJIEHHBIX Ha IIOBBIIICHHE
3¢ (deKTUBHOCTH M KadecTBa (OpMUPOBaHUS MNPO(GECCHOHAIBHBIX HABBIKOB OOYYarOIIUXCS.
OcHoBHBIMU (popMamMu  OOyuUeHHs SIBISIFOTCA: JICKIUH, JIA0OpaTOpHBIE 3aHATHS, a TaKXKe
caMOoCTOsiTeNIbHas paboTa yyalerocs.

Jlekums. Jlekuuu yuTaroT 1o HaunOoJiee Ba)KHBIM paszzesiaM nporpammbl. OHM HOCST
npoOJIeMHbIN XapakTep U (GOPMUPYIOT Y CTYACHTOB CUCTEMHOE IpEJICTaBIEHUE 00 H3ydaeMbIX
pazzenax npeamera, 00ecreurBaroT YCBOCHUE UMW OCHOBHBIX ITPUHIIUIIOB U MOJIO0XKEHUH TaHHON
qucuuiuinHel.  KoHcnekTupoBaHMe JIEKLMH BENETCS B CHEUUAIBHO OTBEIEHHOM ISl 3TOrO
TETpau, KaXIbIi JTUCT KOTOPOH NOJKEH UMETh 1o (4-5 cM) Ui JOTOIHUTEIbHBIX 3aIUCEH.
Heo6xonuMo 3anuceiBaTh TEMy M IUIaH JIEKIUH, PEKOMEHIyeMYIO JINTEpaTypy K TeMme. 3anucu
pa3zenoB JIEKIMH JODKHBI UMETh 3arojIOBKH, [10/13ar0JIOBKH, KpacHble CTPOKU. JlJis BbIIEIEHUS
pa3eiioB, BHIBOJIOB, ONIPEIEICHUN, OCHOBHBIX MJEH MOKHO HCIIOJIB30BATh LIBETHBIEC KapaHJalln
u (nomacrepsl. HazBaHHbIE B JEKIUU CCHIJIKM Ha MEPBOMCTOYHHUKH HA/0 MOMETUTH Ha MOJIAX,
4TOOBI PU CAMOCTOSTENIbHON paboTe HAlTH U BNIKCATh UX. B KOHCIIEKTE JOCIOBHO 3alUChIBAIOTCS
onpezeNeHus MOHATUH, KaTeropuid M 3akoHOB. OCTaJbHOE NOJKHO OBITH 3allMCaHO CBOMMU
cioBamu. KaxaoMy cTyaeHTy HEOOXOIUMO BbIpabOTaTh M HUCIOJIB30BaTh JOMYCTUMbIE
COKpalleHUs! HanboJiee pacpOCTPAaHEHHBIX TEPMUHOB U MOHATHI. B KOHCIIEKT cieayeT 3aHOCUTh
BCE€, YTO MpernojaBareib MUIIET Ha JOCKE, TAK)KE PEKOMEH IyeMble CXEMBbI, TaOIHIIbI, JHArpaMMbl
u 1.1. Texymas pabora Haa u3ydeHneM WHGOPMAIUU MO0 aMOYyJaTOPHOMY BEICHHUIO OOJBHBIX
npezcTaBisieT coOOi TJIaBHBIM BHJI CaMOCTOATENBbHOM paboThl cTyAeHToB. OHa BKIIOYAeT
00paboOTKy KOHCIIEKTOB JIEKLIUH MyTEM CUCTEMAaTH3alluy MaTepuaa, 3al0JIHEHUs MTPOIYIIEHHbIX
MECT, YTOUHEHHSI CXEM M BBIJEIICHUS TJIABHBIX MBICJIEH OCHOBHOI'O COJAEp)KaHMA JeKuuH. s
TOr0  HCHOJB3YIOTCA  UMEIoUIMecss  y4eOHO-METOAMYEeCKHEe  MaTepuaiabl W jApyras
pekoMeH0BaHHasg JuTepaTypa. C 1enplo YIydlIeHHs YCBOGHHs Marepuana Tpedyercs
MIPOCMOTPETH KOHCIIEKT Cpa3y IMOCie 3aHATHI, OTMETUTh MaTE€pUall KOHCIIEKTA JICKIHM, KOTOPBIA
BBI3bIBACT 3aTPYJHEHMS JI1 TOHMMAHUS, IONbBITATbCSI HAWTH OTBETHI HA 3aTPyJHUTEIbHBIE
BOIPOCHI, UCMOJIb3YsI PEKOMEHAYEMYIO JINTEPATYPY.

CamocrositeibHasi padora. CamocrosTenbHas paboTa SBISETCS OJHUM U3 BHUJIOB
y4eOHOM NIeATeIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIHHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH, TBOPUECKOTO MOJIX0/1a K PEIICHUI0 po0iIeM yueOHOoro u
npodeccuoHanbHOr0 ypoBHsS. BHeaynuTopHas camocTosiTenbHas paOoTa BBINOJHSETCS IO
3aJJaHMIO TIpero/iaBaTelis, HO 06e3 ero HemocpeACTBeHHOro yyactus. Ilpu nmpeabsaBieHUH BUIOB
3aJaHUil Ha BHEAyJAMTOPHYIO CaMOCTOATEIbHYIO pabOTy pPEKOMEHIYEeTCsl HCIOIb30BaTh
T epeHIMPOBaHHBIA  MOAXOJ K YPOBHIO MOJrOTOBIEHHOCTH oOydwaromerocs. Ilepen
BBIMIOJTHEHHEM  BHEAyAUTOPHOM  CaMOCTOATEIbHOW  pabOThl  MpernojaBareidb MPOBOIUT
KOHCYJIbTAllMI0 C ONPEACIECHUEM IEJIM 3a/JaHus, €ro COJAEP)KaHUSA, CPOKOB BBIIIOJIHEHUS,
OpPUEHTUPOBOYHOTO 00beMa paboThl, OCHOBHBIX TPEOOBaHUH K pe3yJibTaTaM paboThl, KPUTEPUEB
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OLIEHKH, (OpM KOHTPOJsI M mepeuHs aureparypbl. CopepikaHHE CaMOCTOSITEIbHON pabOThI:
YTEHHE OCHOBHOW M PEKOMEHyEMOM OMOJHUTEIBHOMN JUTEpaTyphl, PEIIEHNE CUTYallMOHHBIX
3ajjay, YTO CIOCOOCTBYET Pa3BUTHUIO IO3HABATEIbHOW AKTUBHOCTH, TBOPYECKOTO MBIIUICHUS
CTYZCHTOB, MPUBUBACT HABBIKM CAMOCTOSTEIHHOIO MOMCKa MH(POPMAILUH, a TakkKe (GOPMHUPYET
CHOCOOHOCTh M TOTOBHOCTh K CAMOCOBEPLICHCTBOBAHMIO, CaMOpEAIM3allud U TBOPYECKOH
amanrtanuy. CaMocTosATeNbHAS paboTa ¢ OCHOBHOM U JIOTIOJIHUTENLHON JIUTEpaTypoit opMHpyeT
CHOCOOHOCTh aHAJM3UPOBaTh COLMAJIbHBbIE MPOOJEMbI, YMEHHE MCIIOJIb30BaTh Ha MPAKTUKE B
pa3IMYHBIX BUJAX MPO(HECCHOHATBLHOW U COIMATBHON e TSIIEHOCTH.

3aver. 3aBepIIaOIMM 3TAallOM H3YYEHUS JAUCLUIUIMHBI SIBISETCA IPOMEKYTOUHAsS
aTTecTalys B BUJE YCTHOIO 3a4eTa. [Ipy 3TOM CTyIeHT 10JIKEH MOoKa3aTh BCE T€ 3HAHUS, YMEHUS
U HaBbIKH, KOTOpbIE OH IIPHUOOpEN B Ipouecce TeKylled padoThl MO M3YyYEHHIO JUCLUIUINHBL.
JlMcuuIuiiHa CYMTAeTCs OCBOSHHOM CTYACHTOM, €CIM OH B NHOJHOM oOBbeme chopMupoBal
YCTQHOBJICHHbIE KOMIIETEHIIMM M CIIOCOOEH BBINOJHSATH YKa3aHHblE B JIaHHOM IIporpamme
OCHOBHBIE BU/IbI IPOPECCHOHATBHOM JesTenbHOCTH. OCBOGHUE TUCIUILUIMHBI JOKHO MO3BOJIHUTH
CTYACHTY OCYILECTBIIATh KaK aHAJIUTUYECKYIO, TAaK U HAyYHO-UCCIIEA0BATEIbCKYIO JESITEIbHOCTD,
YTO MPEATOIaraeT riryooKoe 3HaHUE TEOPUH U IPAKTUKU TaHHOTO Kypca.

10. Ilepeyens HHPOPMAIMOHHBIX TEXHOJIOTH, HCTIOJIb3yeMBbIX NPH OCYUIECTBIEHUH
00pa30BaTeIbLHOIO NPoUEcca MO0 AMCHUILINHE (MO1YJII0), BKJIKOYasi lepevYeHb
NPOrpaMMHOI0 obecrniedeHHs1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (NPH

HE00X0AMMOCTH)
[Tpu u3yueHuu cTyieHTaMu AUCUUILINHBI « TepMoauHaMuKa KUCIOTHO-OCHOBHOI'O
B3aUMO/ICICTBUSA B PACTBOPaX» UCHOJBb3YIOTCS CIEAYIOLINE TEXHOIOTHH:

- TEXHOJOTHH MPOOJIIEMHOT0 0OydeHus: (MpoOIeMHBbIC JIEKIHH, MPOBOAMMBIE B (opme
Janora, peleHue yueOHo-1pohecCHOHAIBHBIX 3a]1a4 Ha JIEKIUX);

- UHTEPAaKTUBHbIE TEXHOJOIMM (IPOBEIEHUE JIEKUUH JUAJNOroB, KOJUIEKTUBHOE
00CyX/IeHHE pa3IM4YHbIX IOJXOJ0B K PELICHUIO TOM WM HMHOW yuyeOHO-mpodeccHoHaNbHOM
3a/1a4n);

- MH(QOPMAILMOHHO-KOMMYHHUKATHBHbIE 00pa30BaTeNbHbIE TEXHOJIOTUH (MOJEIMPOBAHUE
U3y4aeMbIX SIBJICHMM, Mpe3eHTalusl y4eOHbIX MaTepHasioB (C MAaKETOM IMPHUKJIAJHBIX IMPOrpaMm
Microsoft Office Point)) u snemMeHTbI TEXHOJIOT U IPOSKTHOTO 00YUYCHHUSL.

11.MaTepuanbHO-TeXHHYecKas 0a3a, Heo0X0AUMasi ISl OCYLeCTBJICHHA
00pa3oBaTeIbHOIO MpoLecca M0 JUCHUILINHE
VYuebHas qucUUIUIMHA obecrieyeHa y4eOHO-MEeTOMUECKOW JOKyMeHTalue (KOMIIOHEHT
y4e0HO- METOIMYECKOro KoMILIekca o nucuuiuinbe). ObecnedeH noctyn K GoHAaM ydeOHBIX
nocoOuit, 6MOIMOTEeYHBIM (HOHIAM € TEPHUOAMYECKUMH U3AAHUSAMH IO COOTBETCTBYIOLIUM TEMAM.
VY4eOHble 3aHATUS 10 NPEIMETY MPOBOJATCA B CHEHHAIU3UPOBAHHOM ayAUTOPUU
(unTepaktuBHas jgockatlIK+Buneonpoektop). Takke HMeeTcsl KOMIBIOTEPHBIM Kiacc C
MYJIbTUMEAUIHBIM 000pyI0BaHUEM U JAOCTYIIOM K ceTu VHTepHeT.

JlaGopaTopHble padoThl TPOBOJATCS B y4eOHBIX J1abopaTopusx Kaderpbl
xuMuH (2-16 u 2-25), KOoTopbie OCHAIIEHBI BBITSHKHBIMHU IIKadaMu-? ¥ OCHOBHBIM
71a00paTOPHBIM 000PYT0BAaHHEM:

071 836eUIUBAaHUs — BEChl TEXHOXUMUYECKHE U aHATUTUYECKUE;

015 punbmposanusi — BOPOHKU CTEKIISIHHBIE, (apdopoBsle, k010l byH3eHa,
Hacockl KamMoBcKoOro, BaKyyMHBIE HaCOCHI;

0/1 bICYUUBANUS U NPOKATUBAHUS 6eujecmé — DKCUKATopbl, damku [lerpu,
dbapdopoBble YalIky, TUTIIH, CIIUPTOBKH, CYIINUIIbHBIE MKa(bl, My(eabHbIe Me4H;

011 NPU2OMOGIEHUs PACMEOPOE — CTAKaHbl, MEPHBbIE KOJObI, MEPHBIE LUIMHIPHI,

MUTETKH, HabOPBI apEOMETPOB;

0/15 NPOBEOEHUs. PA3TULHBIX ONbINOG NO NOJYYEHUIO 6eUWeCME U BbIAGIEHUIO UX
XUMUYECKUXCBOUCME — CTEKIITHHBIE TPOOUPKHU, CTAKAHbI, KOJIOBI U PETOPTHI; KOJIObI
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Bropua; BopoHKHU KanenbHbIe, CKISHKU Jpekcens, TUIIeHKO U IpyTrhe MPOMbBIBHBIC
CKJISTHKH;

(baphopoBble YalllKK, CTAKaHbl, TUIVIM, CTYNKH C MeCTUKamH; anmnapaTsl Kunma,
ra3oMeTpbl, 030HATOPBbI, KAJJIOPUMETPbI, TEPMOMETPBI, KOJIOOHArpeBaTEeNIN; BOASHBIE,
MaclsiHbIE U TlecyaHble 0aHM; XOIOAUIbHUKH JInOnxa, BO3AYIIHbIE XOIOAUIBHUKH,
KPUCTANIN3aTOPbl; MPUOOpPHI Ul  HAOMIOJEHHUS  JIEKTPOIPOBOJHOCTH, IS
AIIEKTPOJIN3A; TATbBAHUYECKHE 3JICMEHTBI; BOJIBTMETPHI, TEPMOIIAPHI, JIa00OpaTOpHBIE
aBTOTpaHCc(HOPMATOpPHI; nepeMellnBaroniee yCTPOMICTBO, LHEeHTpHUPyTa,
KoJI0OHarpeBaTelu;

CTOJIBI JJAOOPATOPHbBIE U IPUCTEHHBIE € IIOJIBEIEHHBIMU - BOJIOM U IIEPEMEHHBIM
TokoM 220 B; xumMudeckue mkadsl 1151 XpaHEHHsI: PEaKTUBOB; TIOCY/IbI; TPUOOPOB;
XaJIaTOB, BEpXHEH OJIeKbl, BBITSKHbIE IIKA(DbL,HA00p apeoMeTPOB, KAJIOPUMETP,
pH-metp,  cnekrpodoromerp,HOTOKOTOPUMETP, Ta00PATOPHBI MUKPOCKOTI.
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MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJJEPALTUN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICLIIETO 00pa30BaHUs
«YEYEHCKUIU T'OCYJJAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABYJIXAMUJIOBUYA KAJILIPOBA»

BUOJIOTO-XUMHNYECKUI ®AKYJIBTET
Kadenpa «Xumusi»

PABOYAS IIPOTPAMMA
YYEBHO JUCLHUATLIAHEBI

<<3JIeKTp0XI/IMI/I'—leCKI/Ie METOAbI AaHAJIU3A»

Hanpapnenue noaroToBku (CrenuaibHOCTH)

XUMUS

Kox HampaBiieHus: MOATOTOBKU
(criennaabHOCTH)
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[Tpoduns moAroTOBKH
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BaiicanrypoBa A.A., Pabouas mporpamma IUCHHUIUIMHBI «DJIEKTPOXUMUYECKHUE METOIbI
aHanmu3a» /coct. baiicanrypoBa A.A.— I'posusiii: ®I'BOY BO «YeueHckuil rocyaapcTBEHHBIN
yHuBepcuteT uM. A.A. Kagsipoay, 2023 1.

Pabouas mporpamma y4eOHOW AMCIUIUIMHBI PACCMOTpPEHAa M 0J00peHa Ha 3acedaHHuu
kadenpsl «XuMus», peKOMEHI0BaHa K UCIIOJIb30BAHUIO B ydeOHOM mporecce (mpoTokoa Nel ot
03.09. 2023 r.), cocraBiena B coorBercTBUHM ¢ TpeboBanusmMu PI'OC BO mo HampaBieHUto
noarotoBku 04.04.01 — «Xumus» (YpoBE€Hb MarucTpaTypbl), YTBEP)KICHHOTO TPHUKA30M
MunucteperBa obpazoBanus u Hayku Poccuiickoit ®enepaunn ot 13 urons 2017 r. Ne 655, ¢
yueroM npoduiisa «Heopranuueckas XumMus», a Takke padouUM y4eOHBIM IJIAHOM I10 TaHHOMY
HaIpaBJICHUIO IOJTOTOBKH.

© baiicanryposa A.A., 2023 r.
© ®I'bOY BO «Yeuenckuit rocyaapcTBeHHbIN yHUBepcuTeT uM. A.A. Kagsiposay, 2023 1.



10.

11.

Conep:xxanue

[enw 1 3a1a4vt OCBOCHHUSI TUCITUTUTHHBI

[lepeueHs TUTAHUPYEMBIX PE3YJIHTATOB OOYUYCHHUS 110 TUCIUTIINHE
(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTenbHOM MPOrpaMMbl

Mecro nucuurumabl (Moxyiisi) B ctpykrype OITOIT

Copepxanue JUCHUILIAHBI (MOYJIs), CTPYKTYPHUPOBAHHOE 10 TEMaM
(pazaenamM) ¢ yKka3zaHMEM OTBEJICHHOTO Ha HUX KOJMYECTBa
aKaJeMHYECKHUX YaCOB M BUJIOB YUCOHBIX 3aHITHIA

[Tepeuens yueOHO-METOIMIECKOTO 00ECTICUCHUS TSI CAMOCTOSI TEIIbHON
paboThI 0OYYAOIIUXCS 110 AUCIHUILTHHE (MOJIYIIIO)

@DOH/ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHS POMEKYTOUHOMN aTTeCTalluu
o0ydaromuxcs Mo AUCUUTUIHHE (MOJIYJIIIO)

[lepeueHb OCHOBHOM U JOMOJIHUTEIHHON YUEeOHOM JIUTEPATypHhI,
HE0OXOIUMOM ISl OCBOCHHUSI TUCIIUTUIUHBI (MOIYJIS)

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAIMOHHON CeTH
"UntepHer", HEOOXOIUMBIX ISl OCBOCHMSI TUCIIUIUIUHBI (MOTYJIS)
MeToaudeckue yKa3aHusl JUisl 00YYaroIuXCsl IO OCBOCHUIO TUCITUTUTHHBI
(Motyst)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHH, UCIIOJIB3YEMBIX TIPU
OCYIIECTBIEHUHU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCHUILTUHE (MOAYIIO),
BKJIIOUAsl IEPEYEHb MPOTPaMMHOT0 obecriedeHust 1 HH(HOPMAIMOHHBIX
CIPABOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH )

Onucanne MaTepraTbHO-TEXHIUUECKOH 0a3bl, HEOOXOAUMOM st
OCYIIECTBJICHUSI 00pa30BaTEILHOIO MPOIIECCa MO JUCIUTIIHHE (MOTYIIIO)

CcTp.
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17
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1. Henan n 3a1a4u 0CBOCHHUS TUCHHUIIIHHBI
Ienu ocBoeHNS AUCHUILTTHHBI

— IIO3HAKOMMTH CTYJIEHTOB C OCHOBHBIMHM METOJAMH JJIEKTPOaHAIN3a, alapaTypou,
IIPUMEHSAEMOM B 3TUX METOJaX, IEPCIEKTUBAMHU JAIBHEHUIIIETO Pa3BUTHS alllIapaTyphbl U TEOPUU;
- BBIpaboTaTh y OyAylIero cuenuaiicTa-aHaluTHKa CUCTEMY 3HAaHUI U IPAaKTUYECKUX HABBIKOB,
IIO3BOJIAIOIINX €MY IIPOBOAUTH 110 TOTOBOM METOAMKE ONPEIEICHUE MAJIBIX KOJIMYECTB BEILIECTB
B PACTBOPE € UCIOJIB30BAHNEM IIOTEHIIMOMETPUYECKOTO, BOJIBTAMIIEPOMETPUUYECKOTO,
aMIIEpOMETPUUYECKOT0, KOHITYKTOMETPUYECKOTO U KYJIOHOMETPHUYECKOTO METOJI0B;

3anaumM 0CBOEHUS JUCHUIIMHBI

- Hay4uTh OYYIIEro CHelHaaIucTa OTHICKMBATh COOTBETCTBYIOIINE METOIMKH aHaIN3a B
Hay4YHOU JIUTEPATYPE;

- CPaBHHUBATh, KpUTUYECKU OLIECHUBATh U ONTUMU3HPOBATH METOAUKY;

- CaMOCTOSITEIFHO Pa3padaThIBaTh METOUKH IJICKTPOAHAIIN3A CIOXKHBIX TPUPOTHBIX H
TEXHOTCHHBIX 0OBEKTOB, B TOM YHCJIIE MPU ONPEACICHUN BPEIHBIX BEIIECTB B OKPYKAIOIIeH

cpexe.

2. IlepevyeHb MIAHMPYEMBIX pPe3yJIbTATOB 00yYeHHUsI N0 TUCHHUIJIHHE, COOTHECEHHBIX €
IVIAHNUPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUsI 00Pa30BaTe/IbHOM NPOrPaMMbl
[Tponecc n3yueHust TUCIUTUTMHBI « AHAJTUTHYECKAs XMMUsD» HAalpaBJieH Ha (popMuUpoBaHUe
3JIEMEHTOB CJIEAYIOINX KoMIeTeHIui B cooTBeTcTBUH ¢ PI'OC 1no faHHOMY HalpaBIICHUIO
IIOATOTOBKU:

I'pynna komnereHuuii KaTeropI/mu Koa nanmenoBanue
KOMIIeTeHI Ui
IMK(p)-1: Cnocoben muaHupoBaTh padoTy
Y BBIOWPATh aJICKBATHBIC METO bl PEIICHHUS
CriennaabHbIC HAYYHO-UCCIIEIOBATENLCKUX 3a71a4 B
3HAHUS U YMEHHS, HEOPTaHMYECKON XUMUU HITH CMEKHBIX C
HEO0O0XOIUMBIE IS HEOPraHWYECKOM XMMUEN HayKax
[TpodeccronanbHble 3P PEKTUBHOTO
(IK) pereHws 3a/1a4 B
MIPOU3BOJICTBEHHOM
JeSATSIIEHOCTH

B PE3YJIbTATC OCBOCHUA NUCHHUIIIMHBI 06yqa}0m1/1171051 JOJIKCH:

HanmeHnoBanue naaukaTopa

KOMIICTEHITUH
IMK(p)-1.4: Bribupaet u 3namop

MIPUMEHSET COBPEMEHHBIE -UCTOPHIO FJIEKTPOAHATUTUYECKON XUMUU. 3HAUCHUE
METOJIBI MCCIIEJOBAHHMS COCTaBa, AJIEKTpPOAHAIN3a B HAYKE U TEXHUKE. - OCHOBHBIE
CTPYKTYpPBI U CBOMCTB MOHATUS AIIEKTPOXUMHUM: IITEKTPOJIBI, JIIEKTPOIIHUTHI,
HEOPTaHWYECKNX BENIECTB U MOTEHIAAJIbI, JIEKTPOIHBIA MOTEHIIUA, TIBOMHON
MAaTEPUAIIOB DIIEKTPUYECKUH CIIOM.

-DJIEKTPOXUMHUYECKHE TTPOIECCHI Ha TPaHHUIle pa3jiena
npoBoAHUKOB | u 2 pona. [Torenuuan HyaeBOro
3apsga. EMKOCTh IBOWHOTO 3JIEKTPUYECKOTO CIOS U




BiIMsiHME Ha Hero [TAB.
- PaBHOBecHBIC TOTEHIIUANBI. Y paBHeHne HepHcra.
ITosnsipu3anus u ee BUIBL..
Ymems:
- IPUMEHSATD JIEKTPOXUMHUYECKHE METO/Ibl aHaIN3a IIPU
U3y- YEHUU BOJAHBIX PACTBOPOB 3JIEKTPOIUTOB;
oOpalaTscs ¢ anmnapaTtypou ais
MOTEHIIMOMETPUUECKOT0 TUTPOBAHUS, C
aBTOMaTHU3alMeN MOTEHIMOMETPUYECKOTO U IPYTUX
BHUJIOB TUTPOBAHUS.
- UCIIOJIb30BATh aBTOTUTPATOPHI U TUTPOBAHUE
JI0 OIIPEJIETICHHOT0 3HAaYCHUS MMOTEeHI[Maa.
Bnaoems:
- HIOTEHIIMOMETPUUECKUMHU, aMIIEPOMETPUUECKUMH,

KYJIOHOMETPHUYECKUMHU, KOHTYKTOMETPUUECKUMU U
apyrumu metogamu D XMA

3. MecTo aucuuniannbl B crpykrype OITOII

Hucnurmmuna «b1.B.JIB.02.01 «DnekTpoXuMHu4ecKrne MEeTOAbl aHaIN3a» OTHOCHUTCS K
BapuaruBHOU yactu Oyioka b1.B.JIB. {uctumimas! o BeiOopy. M3yuaercs B 3 cemectpe. Ona
3aKJ1a/1bIBAET 3HAHUS ISl HAYYHO- UCCIIEA0BATENIbCKON MPAKTUKU U BBIITOJIHEHHS] MAarUCTEPCKUX
JUccepTanui. JJuciuIummHa HemoCpeICTBEHHO CBsI3aHa ¢ HEOPTraHMIEeCKOH XUMHUEH, (PU3HIecKon
XUMHEH U aHAIMTUYECKON XHUMHUEH.

[TporpaMMa KakJoro pasjesia CTPOUTCS Ha OOIIMX MPHUHIUIIAX PACCMOTPEHHUS B3aUMOCBSI3U
«CocTaB-CTpyKTypa-CBOMCTBO»  JUIsl  pa3HbIX  THUIOB  HEOPraHMYECKHX  MaTepHalIOB.
[TocnenoBarenbHO paccMaTpPUBAIOTCS KPUTEpUU BBIOOpa MaTepuagoB, OCOOEHHOCTH WX
KPUCTAIMYECKON U NeeKTHON CTPYKTYpbl, cooTBeTcTBYyIoImMe P-T-x (dazoBbie aumarpamMmsl u
(UBUKO-XUMHYECKHUE  YCIIOBUSA  TOJY4YEHUsS MaTepuajoB C 3aJaHHBIMH  CBOMCTBaMH.
3HaUUTEIbHOE BHUMAHUE YJIESETCS PACCMOTPEHUIO BIUSHUS MUKPOCTPYKTYPBhl MaTepuajioB Ha
dbyHKIIMOHAIbHBIE CBOMCTBA. J[111 HAHOMATEpHUaIOB aHATU3UPYETCS POJib Pa3MEPHOTo dPdekTa,
MIPOIIECCH CAMOOPTaHU3AIMH U CTA0OWIN3aIIMA HAHOKPUCTAJUTMYECKON CTPYKTYPHI.

4. Conep:kanue TMCHUILUIMHBI (MOYJIs1), CTPDYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam) ¢
yYKa3aHHeM OTBEJCHHOI0 HAa HUX KOJHYECTBA AKAAeMHYECKUX WJIM ACTPOHOMHUYECKHUX
YacoB U BU/J0B Y4eOHBIX 3aHATHI

4.1 CrpykTypa IMCUHIJIMHBI
OOmiast TpyZA0€MKOCTh JUCHUIUIMHBI IO O4YHOM (hopMe 00ydeHHs: cocTaBiseT 6 3a4eTHBIX
enuHuIl (216 akageMUYecKux Jaca).

Tpy10eMKOCTB, 4acoB
®opma paboTsl o0ygaromuxcs/Bunpl yaeOHbIX 3aHATUN Cemectp
3 Bceero
KoHTakTHas ayquTopHas padoTa 00yJaronuxcs ¢ IPero aBaTesiem: 34 34
Jlexuuu (JI) - -
[Tpaktuyeckue 3anstus (I13) - -
JIabopatopubie paboTs! (JIP) 34 34




CamocrositenbHast paboTa

74

74

Kypcogoii mpoekt (KII), kypcosas padora (KP)

Hoxnan (JT)

Ocer (D)

Pedepar (P)

CamocTosATeIIbHOe HN3YUYCHHUEC pa3aciioB

74

74

BI/II[ HUTOI'0 KOHTPOJIA - 3a4€T

4.2 Conep:xxaHue pa3/iesioB JMCUUILIHH

Howmep
pasznena,
TEMBI

HaumenoBanue
pazzena , TeMbl

Coneprxanue paszena

®dopma
TEKYILETro
KOHTPOJISI

O0mas
XapaKTEPUCTHKA
3JICKTpOXI/IMI/I‘IeCKI/IX
METOJIOB aHaIU3a

OO6m1as XxapaKTepUCTUKA SIEKTPOXUMHUUYECKUX
Mmetoa0B. Kiaccuduxanus.
DNEeKTPOXUMHUECKas LEenb (STYeHKH).
WHaUKaTOPHBIN 3JIEKTPO U 3JEKTPOJL
cpaBHeHHsI. PaBHOBECHBIE 1 HEPABHOBECHEBIE
IEKTPOXUMUYECKHE CUCTEMBI.
MeTposornuecKue XapakTepUCTHKU
JIEKTPOXMMUYECKUX METOJIOB aHAIIN3a

T, PK, YO

ITorenumomeTpust

[IpsimMas moteHnmomerpus. Mamepenue
norennuaia, 3/C koMneHcallmOHHBIM
MeroaoM. OOpaTUMBbIC U HEOOPATHUMbIC

OKHCIINTCIBbHO-BOCCTAHOBHUTCIbHBIC CUCTCMBEI.

BrIBO ypaBHEHUS! paBHOBECHOTO
AJIEKTPOJHOTO MOTeHIMaNa. MIHIuKaTopHbIe
JIEKTPOJIBI: IEKTPO/IbI IEPBOT0, BTOPOTO
pona (MeTaicoyieBble, METANIOKHCHEIE),
ra30BbI€ AIEKTPOIbl, OKUCIUTEIBHO-
BOCCTaHOBHTEJBHBIC JIEKTPOBI. Poib 1
Ha3zHavyeHHUe ra3000pa3zHoOro BOJIOPOIHOTO
ANIEKTPOA. DIEKTPOIBI CPABHEHHSL.
Nonomerpust. Knaccugpukarus
MOHOCEJICKTUBHBIX JIEKTPOIOB: CTEKIISTHHBIE
JIEKTPO/IbI, 3JEKTPOJIbI C TOMOT'€HHBIMU U
TeTepPOreHHBIMU KPHCTAILTHYECKUMH
MeMOpaHaMu, 3JIEKTPOJIbI C TOABHKHBIMU
HOCHUTEIISIMHU, EepPMEHTHBIC U
ra304yBCTBUTEIbHBIE SJIEKTPOIBL.
OnektpoaHas GyHKIUs, KOdQPumeHt
CEeNIEKTUBHOCTH, BPEMsI OTKJIMKA.
AHaIMTHYECKUE METOJTUKH C TPUMEHEHHEM
MOHOCENIEKTUBHBIX 1EeKTpoaoB. O0nacTh
MPUMEHECHHS.

IHoTeHMoMeTpUYecKoe TUTPOBAHHUE.
W3meHeHne AIIeKTpOAHOTO MMOTEHIINAIA B
nporecce TutpoBanus. Auddepenunanbuele,

T, PK, YO




UHTETpaJIbHbIE KpUBbIE TUTPOBaHUsA. CIIOCOOBI
OoOHapy>KeHHsI KOHEYHOW TOYKU TUTPOBAHHUS.
Hcnonb30Banne peakiuii KHCIOTHO-
OCHOBHBIX, OCKICHHS,
KOMILJIEKCOOOPa30BaHUs U OKUCIICHUS-
BOCCTaHOBJICHHSI.

[IpuMepsl IPaKTUYECKOTO IPUMEHEHUS.

Bonpramnepomerpus

Krnaccudukaiys BonbTaMIepoMeTpUIecKux
Meton0B. [lTonsporpadus. [IpuHnunuansas
cxema noJisiporpada. [Tonyuenue
MOJISIPU3AUMOHHON KPUBOM C UCIIOJIb30BAHUEM
siueiiku [eiipoBckoro. PTyTHO — kanaronmi
31eKTpod. YpaBHeHue UnbkoBruua. MeToauku
KOJIMYECTBEHHOT'O aHAJIN3a: METO
KaJIMOPOBOYHOM KPUBOM, METOJT J0OABOK,
METOJ] CTAH/IAPTOB. Y paBHEHUE
nossiporpaduaeckoit BosHbl MibkoBrya-
I'eitpoBckoro. IloTeHiman moxyBOIHBI.
®DakTophl, BAUSAIOIINE HA BETMYUHY
MOTEHIMasa NoayBOJIHbL. Toku
Henuddysnonnoro xapakrepa:
KOHJICHCATOPHBINA (EMKOCTHOM),
MHTPALlMOHHBIN, KHHETHYECKHU,
KaTAIUTUYECKUI, TOKM MaKCUMyMa U Jp.
[Tonstporpadust KOMITJIEKCHBIX COSTUHEHUMN.
3aBUCUMOCTh IOTEHIIMAJIA [TOJTYBOJIHBI OT
KOHCTaHTBI YCTONYHMBOCTH KOMILIEKCHOTO
coequHeHus. COBpeMEHHbIE Pa3HOBUIHOCTH
BOJIbTAMIIEPOMETPHUH: HOPMAaJIbHAs
UMITyJIbCHAs TIoJsiporpadus,

g depeHIManbHas UMITYIbCHAas
nosssporpadusi, ”HBEpCUOHHAS
BOJIbTAMIIEPOMETPHSI, IEPEMEHHO-TOKOBAS
BOJIbTAMIIEPOMETPUSL, XPOHOAMIIEPOMETPUS C
JIMHEWHOM Pa3BEpPTKOMN.
Ocuustononsiporpadus.
Amnepomerpuyeckoe TutpoBanue. CyIiHOCTh
MeToja. IHIuKaTopHble 31eKTpoIsl. Beibop
MOTEeHIIMAaJIa UHIMKATOPHOTO 3JIEKTPOIa.
AMIIEpOMETPUUECKOE TUTPOBAHUE C OJHUM U
JBYMSI UHIUKATOPHBIMH TIOJIIPU30BAHHBIMU
anekTpoaamu. Beibop moTeHmmana
MHJMKATOPHOTO 3JIEKTPO/Ia U HAJIaraeMoro
HaIpsHKEHU MIPU UCIIOJIb30BAaHUU JABYX
WHJIMKATOPHBIX AJIEKTPOI0B. BUIbI KPUBBIX
TUTpoBaHus. Mcronb3oBaHue peakuuii
OCaXECHUSI, KOMIUIEKCOOOpa30BaHus,
OKHCJIEHUS-BOCCTAHOBJICHHUSI.

[IpuMepsl MPaKTHYECKOTO MPUMEHEHUS
BOJIbTAMIIEPOMETPUUECKUX METOJOB U
aMIEpPOMETPUYECKOTO TUTPOBAHHUSL.

T, PK, VO




Kynonomerpus

MeToaaMu. [ aibBaHoO — U

MIOTEHIMOCTATUYECKAsA KYyJTOHOMETPUSI.
[IpuMepsl IPaKTUYECKOTO IPUMEHEHUS
KYJIOHOMETPUYECKOI0 METOAA.

Teopernueckue ocHOBBI. 3akoH Dapanest.
CriocoOsI onpeieNieHusT KOJTUYeCTBa
anekTpudectna. [Ipsimas kyjgoHoMeTpus u
KYJIOHOMETPUUYECKOE TUTPOBaHKE. BHEH A 1
BHYTPEHHSIS FeHepalus KyJIOHOMETPUIECKOTO
tutpanTa. OnpeneneHue 3pHEKTUBHOCTH TOKa
reHepanuu. TUTpoBaHUE FIEKTPOAKTUBHBIX U
AJICKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OrnpezenieHe KOHEUHON TOYKH TUTPOBAHUS.
[IpeumyriecTBa U OrpaHUYCHHS METOIA
KYJIOHOMETPUUYECKOT'0 TUTPOBAHUS 10
CPaBHEHUIO C IPYTUMHU TUTPUMETPUICCKUMU

T, PK, YO

0051acThb IIPUMCHCHUA. Bupl
KOHI[YKTOMGTPI/IH

Teopernueckrue 0OCHOBBI METO/1A, allIapaTypa,

KOHyKTOoMeTpuu. lIpsimas KOHIyKTOMETpHSL.
KongyKkToMeTpuueckoe TUTPOBAHHUE.

T, PK, YO

OYHASA ®OPMA OBYYEHMUA

4.3 Pa3zgesnl AMCHUIIIMH M BUALI 3aHATHI

KonmyectBo yacos

Ne
i u AyputopHas
pa3 alMEHOBAHHE Pa3JIEJIOB Beero a60Ta CP
Aot J| 13 [ Jip
1 . .
DNeKTpoXUMHUYecKas Lemb (suerku). MuaukaTopHbIi 9 3 6
DIIEKTPOJL U DJIEKTPOJ CPABHEHHS.
2 PaBHOBECHBIE I HEPABHOBECHBIE ANEKTPOXUMUYECKHE 9 3 6
CHUCTEMBI.
3 [Torenunomerpus. M3mepenne norenuuana, 3C 9 3 6
KOMIIEHCAIIHOHHBIM METOJIOM.
[loTeHIMOMETpHYECKOE TUTpOBaHUE. M3MeHeHne
4 bBIeKTPOJHOTO MOTEHIIHATA B IPOIECCE TUTPOBAHMUSL. 9 3 6
JuddepennmanpHblie, UHTETpalibHbIE KPUBbBIE
5 (rutpoBanHus. CriocoObl 0OHApPYKEHHsSI KOHEUHOW TOUKHU 11 3 8
TUTPOBAHUS.




Bosbramnepomerpus. Iloydenne noasspu3anuoHHON
6 KpPUBOU C UCIIOJB30BAHUEM sTYEHKH [ eiipoBCKOro. 9 3 6
PTyTHO — Kanarmui eKTpoa. Y paBHEHHUE
NnbkoBUya.
7 MeTo1pl KaTMOPOBOYHOM KPUBOH, METOT J0OABOK, 11 3 8
METO/1 CTaHIapTOB.
AMriepoMeTpuieckoe TutTpoBanue. UHaukaTopHbie
8 pnekTpoasl. BeiOop moTeHnnana nHIAMKaTOPHOTO 9 3 6
HIIEKTPO/IA.
9 Kynonomerpus. [Ipsamas kyisonomerpus u 11 3 8
KYJIOHOMETPUYECKOE TUTPOBAHHUE.
TuTpoBaHUE STIEKTPOAKTUBHBIX U JIIEKTPOHEAKTUBHBIX
10 [kommoneHTOB. OnpeseieHue KOHSUHOM TOUKH 9 3 6
TUTPOBAHUS.
11 Konnykromerpus. Kongykromerpuueckoe 12 4 8
TUTPOBAHUE.
Bcero 108 34 74
4.4 CamocrosiTebHas padoTa CTyICeHTOB
Bun
CaMOCTOATEIIbHOMN
- Ouenoun | Kozn- Kon
HaumeHoBaHue TeMBbI BHEAYIUTOPHOU
oe BO KOMIIETEH-
JTUCIUTITUHBI WK pa3jiena paboThI
CPEICTBO | 4acoB 102078
o0y4aromuxcs, B T. 4.
KCP
DNEKTPOXUMUYECKas LIETb MpopaGoTka vIe6HO
(stuetiku). IHnukaTopHbIi HI/II)Tep ATVDLL M YO, PK 6 [IK(p)-1.4
AJIEKTPOJI U JIEKTPOJ CPABHEHUSI. patyp
PaBHOBecCHBIC 1 HEpABHOBECHBIE
ANEKTPOXUMUYECKHE CUCTEMBI.
[TpopaboTka yueOHO#
pop M 11, PK 6 TK(p)-1.4
JTUTEPaTyPHI
ITorenumomerpus. M3mepenune Mponaborka vVaeGHOM
norennuana, I/1C pop y YO, PK 6 [IK(p)-1.4
TUTEPATyPHI
KOMITCHCAIITHOHHBIM METOJIOM.
IToreHIIMOMETpUYECKOE
TATpoBaHue. lizMeHnenune .
[IpopaboTka yueOHO#
AJIEKTPOJIHOTO MOTEHIMANA B I, PK 6 [IK(p)-1.4
JTUTEPATYPHI.
MPOIIECCEe TUTPOBAHUS.
JuddepeHunanpHbie, .
[IpopaboTka yueOHO#
MHTETpaJIbHbIE KPUBBIE pop M YO, PK 8 [IK(p)-1.4
JTUTEPaTyPHI

tutpoBaHus. CriocoOsl




oOHapyXEHHUS KOHEYHOU TOUKH
TUTPOBAHHSL.

Boabsramnepomerpus. [lomyuenue
MOJISIPU3AIMOHHON KPUBOM C
WCIIOJIb30BAHUEM STUYENKHU
I'eiipoBckoro. PryTHO —
KanaroIlui JIEKTPO. Y paBHEHUE
WnpkoBHya.

[TpopaboTka yueOHOI
JUTEPATYPBI

A, PK

K (p)-1.4

MeToap! KaInOpOBOYHOM KPUBOIA,
MeToJ1 100aBOK, METO]
CTaH/1apTOB.

[TpopaboTka yueOHO#
JTUTEPATYPBI

YO, PK

K (p)-1.4

AMIiepoMeTpuuecKoe
tutpoBanue. MuaukaropHsie
31eKTpoAbl. BeiOop norennunana
MHAMKATOPHOTO 3JIEKTPOAA.

[TpopaboTka yueOHOI
JIUTEPATYPHI.

71, PK

TK(p)-1.4

Kynonomerpus. [psamas
KYJIOHOMETpUS U
KYJIOHOMETPHUYECKOE TUTPOBAHHE.

[TpopaboTka yueOHo
JTUTEPATYPBI

71, PK

TK(p)-1.4

TuTpoBaHue 3JIEKTPOAKTUBHBIX U
3JICKTPOHEAKTUBHBIX

[TpopaboTka yueOHoO

KOMITOHEHTOB. Ornipezienenue
KOHEYHOW TOYKH TUTPOBAHHSI.

YO, PK 6
JUTEPaTyphl

IIK(p)-1.4

Konnykromerpus.
Konaykromerpuueckoe

TUTPOBAHUE.

[TpopaboTka yueOHOM

I, PK 8
JTUTEPATYPHI.

IIK(p)-1.4

Bcero yacoB B 3 cemectpe: 74

4.5 JlaGopaTopHble padoThl (J1a0OPATOPHBIH MPAKTHKYM)

Ne No
n/m | pazzgena

HanmenoBanue J'Ia60paT0pHOFO 3aHATHA

Kommuectso

q4aCOB

1. 1

OnexkTpoxuMmuueckas uemnp (suerku). MuaukaTopHbIi
IEKTPOJL U JIEKTPOJI CPABHEHHUSI.

3

2. 2

PaBHOBecHEIC B HCPABHOBCCHBIC DJICKTPOXUMHUUCCKHE
CHUCTCMEI.

3

[Torenunomerpus. U3mepenne norenunana, 3J1C
KOMIICHCAIIMOHHBIM METOJIOM.

[ToreHmomeTpuyeckoe TutpoBanue. smMmenenue
AIEKTPOAHOIO IMOTEHIMAa B IPOLECCE TUTPOBAHUS.
Juddepennnanbupie, THTETPATbHBIE KPUBBIE TUTPOBAHUS.
Cnioco0bl 00HApY>KEHHUsI KOHEYHON TOYKU TUTPOBAHHSL.

Juddepennnansabie, UHTETpAbHBIC KPUBBIE TUHTPOBAHMSI.
CniocoOb1 00HApY)EHUSI KOHEYHON TOYKHA TUTPOBAHUS.

Bonpsramniepomerpus. [lomydenne noiasipu3ainoHHOM
KPUBOU C UCIIOJIb30BaHUEM s1ueiiku [ elipoBckoro. PTyTHo —
KanarIlui AeKTpoa. YpaBHeHue MnbkoBuya.

OnpeneneHne HOHOB HUKEIS METOJOM ITOCTOSSHHOTOKOBOI
BOJIbTAMIIEPOMETPHUH 10 CTAHIAPTHOMY PaCTBODY.

AmMrniepoMerpuueckoe TutpoBanue. HaukaTopHbie
3NIeKTpoAbl. BeIOOp MoTeHIMaa MHAMKATOPHOTO AIEKTPOIa.

10



9 9 Kynonomerpus. Ilpsamas kynonomerpus u 3
KYJIOHOMETPUYECKOE TUTPOBAHHUE.
10 10 TuTpoBaHUE IEKTPOAKTUBHBIX U AIEKTPOHEAKTUBHBIX 3
KOMIOHEHTOB. OnpeiesieHe KOHEUHOW TOYKH TUTPOBAHHUS.
11 11 Konnykromerpus. KoHAyKTOMETpUYECKOE TUTPOBAHUE. 4
Bceero: 34

4.6 IlpakTHYeckHe 3aHATHA (CeMHHAPbI) — HE IPEAYCMOTPEHBI YU€OHBIM IIJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — He pelyCMOTPEH YU4eOHBIM IIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.3 Pa3ae/ibl AMCHUIIJIMHBI M BU/IbI 3aHATHIL, M3yyaeMble B 3 ceMecTpe

No KonmuaecTBo yacos
a; HanmeHnoBanwue pas3aeio AyRHMTOpHAA
- MMEHOBaHHU JIOB
zI:eJIa pasit Bcero abora
JI| 113 | JIP

1 . o
DNEeKTPOXUMHUYECKas 1enb (ssueiiku). UHaukaTopHbIii 2 2
PIIEKTPOJT U JIEKTPOJ] CPAaBHEHMUSI.

2 PaBHOBECHBIE 1 HEPABHOBECHBIE DIIEKTPOXUMUYECKHUE 4
CHUCTEMEL.

3 [Torenimomerpus. M3amepenne notennuana, 3J1C 5 5
KOMIICHCAITHOHHBIM METOJIOM.
[ToTeHimomMeTpruyeckoe TuTpoBanue. Mamenenne

4 pekTpOJHOTrO IMOTEHIHANA B TIPOIIECCE TUTPOBAHMS. - 4
JludpdepeHnunanbHble, THTETPAbHbIE KPUBHIE

5 utpoBanusa. CriocoObl 00HApPyKEHUsI KOHEYHOM TOUKU 2 2
TUTPOBAHUSI.
Bosbramnepomerpus. [lonyuenne nossspu3aliiOHHON

6 KPUBOM C UCIIOJIB30BaHUEM STYENKU 1 eMpOBCKOro. 5
PTyTHO — Kanaromuii 3JIeKTpo. Y paBHEHHE
InrkoBHYA.

v MeTo bl KaTMOPOBOYHOM KPUBOU, METO] 100aBOK, 5 5
METO/]T CTaH/IAPTOB.
AmniepoMeTpruieckoe TUTpoBanue. UHIUKaTOpHbIE

8 pruekTposasl. BeiOOp MoTeHIMAIA HHIUKATOPHOTO 2 2
DIIEKTPOJIA.

9 Kynonomerpus. [IpsiMas KyJToHOMETpHS U 5 5
KYJIOHOMETPUUYECKOE TUTPOBAHMUE.
TuTpoBaHMNE EKTPOAKTUBHBIX U AJIEKTPOHEAKTUBHBIX

10 |kommoHeHTOB. OnpeienieHne KOHEYHON TOUKH - 4
TUTPOBAHUSI.




11 Konnykromerpus. Kongykromerpruueckoe 2 2 6
TUTPOBAHMUE.
Bcero 108 14 28 66
4.4 CamocTosiTeqibHAst padoTa CTY/IeHTOB
Bun
CaMOCTOATEIBHON
o Omenoun | Kou- Kon
HaumeHnoBaHue TeMbI BHEAYJUTOPHOM
oe BO KOMIIETEH-
JUCLIUIUIMHBL UM pa3jena paboThI
CPEICTBO | 4acoB 1IN
oOyuaromuxcs, B T. 4.
KCP
DNeKTpOoXUMHYECKasl LIelb Mronaborka vaeBioil
(stuetiku). UTHAuKaTOpHBIN HI/II)Tep ATVDLL y YO, PK 6 [1IK(p)-1.4
JIEKTPOJ U AJIEKTPOJL CPABHEHMUSL. patyp
PaBHOBecHBIE 1 HEPABHOBECHBIE
JIEKTPOXUMUYECKHE CUCTEMBI. . .
IIpopaboTka yueOHOH
POPabOTKa YHEOHOU | i pye 6 TIK(p)-1.4
JUTEPATypBI
[Torenunomerpusi. Usmepenne Tponaborka vaeGHoM
norenuuana, 9J1C pop M YO, PK 6 [1IK(p)-1.4
JUTEPATypBI
KOMIIEHCAIIMOHHBIM METOJIOM.
[Torenmomerpuyeckoe
TUTpoBaHue. M3meHeHue Mropaborka vae6Ho
3JIEKTPOIHOIO ITOTEHIMaNa B pop M I, PK 6 [1IK(p)-1.4
JIUTEPATYPHI.
IIPOLIECCE TUTPOBAHMUS.
Huddepenunanbuele,
UHTErpaibHble KPUBBIE Mpopaborka vae6HoM
TuTpoBaHus. CriocoObl pop Y YO, PK 6 [TIK(p)-1.4
. JUTEPaTyphl
0OHapy>XeHUS] KOHEYHOU TOUKHU
TUTPOBAHUS.
Bonberamnepomerpus. [lomyuenne
MOJISIPU3ALUOHHON KPUBOH C
HCIIONb30BAHHEM AYerKu [TpopaboTka yueOHoOI 11, PK 5 MK (p)-1.4
I'eiipoBckoro. PryTHO — JUTEPATypHI
Kanarui EeKTPo . Y paBHEHHE
NnbkoBHya.
MeTtob1 KaTMOPOBOYHOM KpUBOH .
> | IlpopaboTtka yueOHOI
MeTOo[ 100aBOK, METO pop y VO, PK 6 [TIK(p)-1.4
JUTEPaTypHI
CTaHJIapTOB.
AMIIepoMeTpHUUIECKOe
oBanue. U aTOpHBIE ITpopaboTka yueGHOM!
TUTpOBaHue. IHIUKAaTOPHBI popaboTka yueOHOMH I PK 6 TTK(p)-1.4
9JIEKTPObl. BEIOOp MoTeHIMana | JuTeparypsl.
WHMKATOPHOTO 3JIEKTPOAA.
Kynonomerpus. Ipsmast
I .
KYJIOHOMETPHS U popaborka yuebmoit I, PK 6 [1IK(p)-1.4

KYJOHOMCTPHUYICCKOC TUTPOBAHHUC.

JUTEpPaTyphI

12




TuTtpoBaHue 3MEKTPOAKTUBHBIX U
AJIEKTPOHEAKTUBHBIX [TpopaboTka yueOHO# vO.PK 6 MK (p)-1.4
KOMIIOHEHTOB. Omnpezenenue JIUTEPATypBI ’ '
KOHEUYHOU TOYKH TUTPOBAHUS.
Konaykromerpus. .
KOH/:[zKTOMeTqueCKoe Ipopadorxa yuebmoit I, PK 6 [IK(p)-1.4
JUTEPATYPHI.
TUTPOBAHUE.
Bcero yacoB B 3 cemecTpe: 66
4.5 JlabopaTopHbie padoThl (JJa0OpaTOPHBIA NPAKTHKYM)

Ne Ne KonunuectBo

HaumenoBanue 1a00paTOpHOTO 3aHATHUS
n/o | pasgena 4acoB

1. 1 DIIeKTpOXUMHUYECKas 1eTb (sueiiku ). NHIuKaTopHbIi 5
AJIEKTPOJI U AJIEKTPO]I CPABHEHHUS.

2. 2 PaBHOBeCHBIE 1 HEPABHOBECHBIE ANEKTPOXUMUYECKUE 4
CHUCTEMBI.

3. 3 [Torenunomerpus. U3mepenne norenuuana, 3JC 2
KOMIICHCALIMOHHBIM METOJIOM.
[Torenmomerpuyeckoe TutpoBanue. smMeHnenue

4. 4 3JIEKTPOHOIO MOTEHIIMAja B IPOLIECCE TUTPOBAHUSI. 4

JuddepeHnnanbabie, MHTETPATbHBIC KPUBBIC TUTPOBAHUS.

CniocoObl 06HapY>KeHUsI KOHEUHOM TOYKH TUTPOBAHHSL.

5. 5 Juddepennmanbapie, MHTETpaTbHbIE KPUBBIC THTPOBAHUSI. )
CniocoObl 00HapY>KeHUsI KOHEYHON TOYKU TUTPOBAHMUSL.
Boabsramnepomerpus. Ilonydyenne noasipu3anmoHHON

6. 6 KpHUBOH C UCIOJb30BaHUEM siueiiku [ 'eiipoBckoro. PTyTHO — 2
KanarIlui JeKTpoa. YpasHenue MnbkoBuya.

7 7 OmnpeneneHne HOHOB HUKEIS METOAOM ITOCTOSSHHOTOKOBOM »
BOJIbTAMIIEPOMETPHUH 10 CTAHAAPTHOMY PACTBODY.

8 8 AmMniepoMeTrpuueckoe TuTpoBanue. HauKaTopHbIE 5
A51eKTpoibl. BeiOOp moTeHIMana HHANKATOPHOTO AJIEKTPOIa.

9 9 Kynonomerpus. [IpsiMas KyoHOMETpUS U 5
KYJIOHOMETPUYECKOE TUTPOBAHHE.

10 10 TuTtpoBaHuE 3JIEKTPOAKTUBHBIX U AIEKTPOHEAKTUBHBIX 4
KOMIIOHEHTOB. OnpesiesieHne KOHEYHOM TOUKH TUTPOBAHUSI.

11 11 Konnykromerpus. KoHayKTOMETpHYECKOE TUTPOBAHUE. 2

Bcero: 34

4.6 IlpakTHYecKHe 3aHATHSA (CeMHHAPbI) — HE IPEAYCMOTPEHBI YUE€OHBIM IIJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He NpeIyCMOTPEH YUeOHBIM TIAHOM

5. Tlepeyenb y4eOHO-METOAUYECKOTO O0eCHeYeHUsl ISl CAMOCTOSITEILHOI PadoThI
00y4aroumUXcH Mo JUCUUILINHE (MOXYJII0).

1. bynnukos I'.K., Maiictpenko B.H., Bscenes M.P. OcCHOBBI COBpEMEHHOTO 3JIEK-
TPOXUMHUYECKOT0 aHanuza. — M.: Mup, bunowm. Jlabopatopust 3uanuii. 2003.
2. Aracsn [1.K., HuxomaeBa E.P. OCHOBBI 2JIEKTpOXUMHUYECKUX METOIOB aHanu3a. —M.: 31-Bo
MI'Y, 2005.
3. Bynnukos I' K., Ynaxosuu H.A., Mensanesa 2.11. OcHOBHI 251eKTpOaHaTUTHIE-
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ckot xumun. — Kazane: M3a-so KI'Y, 2005.

4. Imambek [Ix. DnekTpoxuMudeckie MeToabl ananu3a. OCHOBBI TEOPHH U TPUMEHEHHE. M.:
Mup, 2004.

5. Jlonatun b.A. TeopeTnueckrie OCHOBBI 3JIEKTPOXUMHUYECKUX METOJ0B aHanu3a. —M.: Bricias
mkona 2004.

6. ®oHJ OUEHOYHBIX CPEJIACTB /ISl NPOBEdeHHs] aTTeCTAIMH OOy4aloUIUXcsl 10

AUCHHILINHE (MO1YJIIO)

HpC,I[YCMOTpeHBI CIIEAYIOIHE BUABI KOHTPOJIA Ka4€CTBA OCBOCHHA KOHerTHOI;'I JUCHUITIMHBI:

- TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTHU
- IPOMEKYTOYHAs aTTecTalus o0yyaromuxcs Mo JUCHUIUINHE

@DOH/ OLIEHOYHBIX CPEJICTB ISl IPOBEACHUS MPOMEKYTOYHON aTTECTAUN 00YJIArOIIUXCS
M0 TUCIUILIMHE 0OpPMIIEH B IPUIIOKEHUU K paboueit mporpaMme IUCHUTUIHHBI.

TunoBble KOHTPOJIbHBIE 33JaHUSl WIM MHBbIE MaTepuasbl, HEOOXOIUMBIC NJsl OLCHKU 3HAaHUH,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATEILHOCTH B IIPOLIECCE TEKYIEr0 KOHTPOIIS
KonTposbHble BOmpochl M 3aJaHHA ISl  NPOBeJAeHHMS] TeKYIlero KOHTPOJIS

NMPOMEKYTOYHOH  aTTecTAlMM MO  MeTOAaM  OOHapy:KeHUsl,  pa3jesieHHus
KOHIIEeHTPUPOBAHUS
1. Ha xakux siBIEHUSX OCHOBAHBI 3JIEKTPOXUMHUUYECKHE METO/IbI aHanu3a (OMA), B uem ux

e

~

10.

11.

JIOCTOMHCTBA.
YeM OTIMYAIOTCS XUMUYECKUE OKUCIUTENBHO - BOCCTaHOBUTEIbHBIE peakiuu (OBP) B
pactBopax oT sekTpoxumudeckux OBP.

Kakwue snexkTpoxuMuueckue S9YeKy Ha3bIBatOT rajlbBaHNUYeCKUMHU deMeHTamu (I'9),
KaKHe — NOJISPU3AL[MOHHBIMU SYEHKaMU.

Kakum ypaBHEeHHEM MO>KHO ONHCATh PABHOBECHBIN 3JEKTPOAHBIN MOTEHIUAIL.

Kakue noTeHuanel Ha3bpIBalOT CTAaHAAPTHBIMU, PEATbHBIMU, CMEIIAHHBIMU,
IpeIEIbHBIMU.

Kakwue Turbl 37€KTpo0B MPUMEHSIOTCS B TOTEHIIMOMETPHUH, KAKUE U3 HUX OTHOCST K
WHAMKATOPHBIM IEKTPOJIaM, 3JIEKTPOJaM CPAaBHEHUS.

B uewm 3akitouaercst ocoboe 3HaueHuE ra3000pa3HOro BOJOPOJIHOIO 3JIEKTPOIA.

Kakoii kiacc 31eKkTpo10B OTHOCAT K HOHOCeNeKTHBHBIM (MCD). [ToueMy nxX Ha3bIBatOT
MEMOpaHHBIMH JIEKTPOJIaMHU.

KakoB coctaB MeMOpaH y pa3iMyHbIX HOHOCENEKTUBHBIX JIEKTPOJIOB, KAKUM
YpaBHEHHEM MOKHO ONUCATh MOBEJEHHUE IEKTPOJOB B 3aBUCUMOCTH OT IMPUPOIbI
MeMOpaH.

KakoBa npuHUMNHagpHas cxeMa KOMIIEHCAIIMOHHOTO HU3KOOMHOTO MOTEHI[MOMETpa,
MoxHO 1 u3Meputh IJC I'D ¢ UCD Takum obpazom.

B uem cyniHOCTh NOTEHIIMOMETPUYECKHX ONpPEAEIEHUI METOA0M KaJTuOPOBOYHOTO
rpaduka, METoJJaMH MOTEHIIHOMETPUYECKOTO TUTPOBAHHUS, JP.

JlaGoparopHas paboTa

OrnpesenieHre HOHOB HUKEIS METOZIOM IMTOCTOSTHHOTOKOBOM BOJIBTAMIIEPOMETPHUH TI0
CTaH/JIapTHOMY pacTBOPY

PeakTuBh 1 O6ODVI[0BaHI/ICI

1.

BOHBTaMHepOMCTpI/ILIeCKa}I YCTaHOBKaA,;
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NHanKaTOpHBIN 31EKTPOJ — IUIATUHOBBIN I CTEKJIOYTJIEPOIHBINA AJIEKTPO/T;
DNEeKTpOJ CpaBHEHUS — XJIOPUJ] CEPEOPSHBII 3IEKTPOL;

MepHbIe KOJIOBI €MKOCTBIO 25 M,

IIuneTkn BMeCTUMOCTBIO 1 1 5 MiT;

@DOHOBBIN NEKTPONIUT - pacTBop 1 M;

CrangapTHBIN pacTBOP UCCIEAYEMOTO BElIeCTBa — pacTBop xyopuaa nukens 0,01 M
JuctuminpoBaHHas BoJa

©OoN kLD

OunbTpoBanpHas Oymara

[{enb paboOTHL:

Onpenenenne KOHIEHTPAMU HOHOB HUKEJS 110 CTAaHJAPTHOMY PacTBOPY METOJ0M
IIOCTSIHHOTOKOBOW BOJIBTAMIIEPOMETPHUH.

BreinonHenue Da60TbI:

1. TIpoBencHuE BOIBTAMIIEPOMETPHUCCKOTO U3MEPEHHUS CTAHJAPTHOTO pacTBopa. B
CTaKaH4YMK CO CTaHAAPTHBIM PACTBOPOM BHOCST WHAMKATOPHBIN HJIEKTPOJI U SJEKTPO.T
CpaBHEHHSI U PETHCTPHUPYIOT BOJIBTAMIIEPOTPAMMY .

2. TlpoBeneHne BOJBTAMIIEPOMETPUIECKOTO H3MEPEHHSI UCCIIEAYEMOro pacTBopa. B
CTaKaHYMK C UCCIIEAYEMBIM PaCTBOPOM BHOCSAT HHIUKATOPHBIHN IEKTPO] U DIIEKTPO
CpaBHEHHSI U PETHCTPUPYIOT BOJIbTAMIIEPOTPAMMY .

3. H3mMepeHue BeMUYMHBI MPEACIbHOTO THU((Y3HOHHOTO TOKA id (BBICOTY BOJHBI Ng) B MM,
Ha y4acTKe BOJbTAMIIEPOTPAMM, COOTBETCTBYIOIICH MOBBIIICHUIO TOKA.

4. Wsmepenue notennmana (E, MB) BBICOTBI BOJIHBI, OMycKasi EpIEHANKYJIISP Ha OCh
MOTEHIIHAJIOB.

5. Ormpenenenne KOHIIEHTPAIIMH HOHOB HUKEIS 110 (opMyTIe:

L= Cer

c= ——

Ler
I, ler — BemuuuHa MUQQY3UOHHOTO TOKA JUIS MCCISIYyeMOro oOpasiia M CTaHIapTHOTO
pacTBopa, COOTBETCTBEHHO, MKA
C, Cer — KOHIEHTpalUM HcCCIeqyeMoro obpaslla M CTaHIapTHOIO  pacTBOpa,
COOTBETCTBEHHO, MOJIB/J.
6. IlpoBecTu pacyeTsl, cienaTh BHIBOI.
OO6pazern 6miera Ha SK3aMeH

MUWHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUA
POCCUICKOU ®EJIEPALINN
®I'bOY BO «YeueHckuil rocyjapcTBeHHBIN yHUBepcuTeT M. A.A. Kagsipoa»

buonoro-xummnueckuit pakynbTeT
Kadenpa «Xumus»
04.03.01 «Xumus»

VYuebHas qucUUIUIMHA « XUMHS (QYHKIIMOHAIBHBIX HEOPTaHUYECKUX MaTEPUATIOB)
YTBepkaeH Ha 3aceqanuu kadeapsl ot 3 cenTsaops 2023 1., mpoTokoi Nel

SK3AMEHALIMOHHBIN BUJIET Nel
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1.Dnexkrpoxumuyeckas

uenb  (s4yeiiku).

NuaukaropHbii

cpaBHeHUA.OKCUHBIE MATEPUAIbI JIs1 TOILIMBHBIX 3JIEMEHTOB.
2.Bonbramnepomerpusi. [losydenue noasipu3aliiOHHON KPUBOM C UCIIOJIb30BAaHUEM STUCHKU

I'eiipoBckoro. PTyTHO — Kanaromuii s5ektpo1. YpaBHenue MiibkoBuua.

3. Muddepenunanbupie, HHTErPAIbHBIE KPUBBIE TUTPOBAHMUSL.

Tanbl (l)OpMI/IPOBaHI/Iﬂ M OIICHMBAHHUA KOMIIeTeHIIMI

AIEKTPOJL

U DIEKTPOA

Ne
n/n

KonTposmpyembie pa3aesibl (TeMbl)
AUCHMILINHBI

Kox komnereHumnun
(1M ee 4acTu)

HaumeHnoBanue

OIIEeHOYHOT 0
cpeacTBa

DIEeKTPOXUMHUYECKas 1ETb (STUSHKH ).
NHAMKaTOPHBIN AIEKTPO U JJIEKTPOL
CpaBHEHHUS.

TIK(p)-1.4

JIP, YO, PK

PaBHOBecHEIC U HCPAaBHOBCCHLIC
QJICKTPOXUMHUYCCKUC CUCTCMBI.

TIK(p)-1.4

JIP, YO, PK

[Torenumomerpus. M3mepenune
norenumana, 3J1C KoMIeHCcalMOHHBIM
METOJIOM.

K (p)-1.4

JIP, YO, PK

HOTGHHI/IOMCTpI/I‘leCKOC TUTPOBAHHUC.
H3menenue QJICKTPOAHOT'O MOTCHIIMAJIA
B IIPOLCCCC TUTPOBAHMA.

K (p)-1.4

JIP, YO, PK

HuddepennmanbHbie, HHTErpabHBIC
KpuBble TUTpOBaHUA. CrIOCOOBI
OOHapy)KeHMsI KOHEYHOH TOYKH
TUTPOBAHHSI.

TIK(p)-1.4

JIP, YO, PK

Bonbsramnepomerpus. [lomyuenue
MOJISIPU3ALIMOHHON KPUBOM C
HCIIOJIb30BAaHUEM SYEUKU [ 'epOBCKOro.
PtyTHO — Kanaronmit JIEKTPO.
YpaBHeHnue MibkoBuya.

K (p)-1.4

JIP, VO, PK

MeTtop1 KaTuOPOBOUHOM KPUBOH,
MeTOJ 100aBOK, METO] CTaH/IapPTOB.

TTIK(p)-1.4

JIP, VO, PK

AMIiepoMeTpuuecKoe TUTPOBAHHUE.
WuaukatopHble 31eKTpobl. Beibop
MOTEHIIMaja UHIUKaTOPHOTO
JIEKTPOJA.

K (p)-1.4

JIP, VO, PK

Kynonomerpus. [Ipsamast
KYJIOHOMETPUS U KyJIOHOMETPUUECKOE
TUTPOBAHHUE.

K (p)-1.4

JIP, VO, PK

10

TI/ITpOBaHI/Ie OJICKTPOAKTUBHBIX U
AJEKTPOHEAKTUBHBIX KOMIIOHEHTOB.
OnpeneneHre KOHEYHON TOYKH
TUTPOBAHUSI.

TTIK(p)-1.4

JIP, YO, PK

11

Konnykromerpus.
KoHayKTOMETpUUYECKOE TUTPOBAHHUE.

K (p)-1.4

JIP, VO, PK
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IIkana u KpuTEepUH OLEHUBAHUS MMCbMEHHBIX M TBOPYECKHUX PadoT

baJuibl Kpurepun

['myObokoe © mpodyHOE YCBOGHHE MporpammHoro marepuana. IlomHsie,
MOCJIeIOBAaTEIbHbIE, TIPaMOTHbIE W  JIOTUYECKH H3JaraeMble OTBEThl  IpHU
5 BUJOU3MEHeHUH 3ajaHusi. CBOOOJHO CHpaBiseTCsl ¢ IMOCTaBICHHBIMU 3ajjauaMu,
MOXeT  00OCHOBaTh  MPUHATBHIE  PEIICHUS,  JEMOHCTPUPYET  BJIAJICHUE
Pa3HOCTOPOHHUMU HABBIKAMM U IPUEMaMU BBITIOJHEHUS MPAKTUYECKUX paboT.

3HaHWE MPOTPAMMHOIO MaTepualia, TPAMOTHOE H3JIOKEHHE, 0e3 CyIIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOIMPOC, IPABUIIBHOE TPUMEHEHNE TEOPETUUECKUX 3HAHUM,
BJIQJICHHE HEOOXOMMBIMU HABBIKAMH MPH BHIMOJTHCHUN MTPAKTUYECKHX 3a7a4.

JleMOHCTpUpyeT YCBOEHHE OCHOBHOIO Marepuaja, IpU OTBETE JOIYCKarTCA
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPABHIbHBIC (OPMYIUPOBKH, HAPYIICHUE

3 [IOCJIEIOBATEIbHOCTH B M3JI0KEHUHM IPOrPaMMHOIO Marepuaia, 3aTpyAHCHUSA B
BBIIIOJIHCHUH NIPAKTUYECKUX 3a0aHUM.
2.1 CnaGoe 3HaHME MPOrpaMMHOIO MaTepuajga, IpU OTBETE€ BO3HUKAIOT OLIMOKH,
3aTpy/IHEHUS IPU BBIIOJHEHUH NMPAKTUYECKUX paloT.
0 He Ob110 IONBITKY BBINOJIHUT 3a/IaHHE.

IIkana u KpuTEpHH OLIEHUBAHUS TECTOBBIX 3aaHUI

Ouenka Kpurepun
«OTINYHOY 3amanne BeinoaHeHo Ha 91 - 100%
«Xopomoy» 3ananue BeimonHeHo Ha 81 - 90%

«VY TOBJIETBOPUTEIHHOY 3amanune BeInoaHeHo Ha 51 - 80%

«HeynosnerBopurensHo» | 3amanue BoimonaeHo Ha 10 - 50%

7. IlepevyeHb OCHOBHOM M I0MOJTHUTEIbHON YU4eOHOM JTUTEPATYpPbl, HEOOXOAUMOII 1151
OCBOCHUS M CLUIINHbBI

7.1 OcHoBHas IMTEpPaTypa:

1. Muxunesa ['.H. AHanuTnyeckass XuMusi. DJIEKTPOXUMUYECKUE METObI aHATTN3a
[DnexTpoHHBIH pecypc]: yueOHoe nocooue/ Muxkunesa I'.H., Menpuenxko I'.I"., FOnHnKOBa
H.B.— DnexrtpoH. TekcToBble nanHble.— KemepoBo: KemepoBckuii TEXHONOTMUECKUA HHCTUTYT
nuieBoi mpomsinuieHHocTH, 2010.— 184 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/14357.— 3bC «IPRbooks»

7.2 lonoTHUTEIBLHASI IUTEPATypa

1. byaauxos I'.K., Maiictpenko B.H., Bsicenes M.P. OCHOBBI COBpEMEHHOTO JJIEK-
TpoXUMHUECKOTro aHanuza. — M.: Mup, bunom. Jlaboparopust 3nanuii. 2003.

2. Aracsn [1.K., Hukomnaesa E.P. OcCHOBBI 371€KTpOXMMHUYECKUX METOAOB aHanu3a. —M.: 131-Bo
MI'Y, 2005.

3. bynnukos I'.K., Ynaxosuu H.A., Mensunesa 2.11. OcHOBBI 351eKTpoaHaIUTHYE-

ckoit xumun. — Kazans: M3n-so KI'Y, 2005.

4. TImaymbek JIx. DnekTpoxuMudeckue MeToIbl ananu3a. OCHOBBI TEOPUU U IpUMEHeHHe. M.:
Mup, 2004.

5. Jlonatun B.A. TeopeTudeckne 0CHOBBI 3IEKTPOXUMHUUECKUX METOA0B aHaiin3a. —M.: Bricias
mikona 2004.

8. IlepeueHb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHON ceTn “HHTepHeT”
(manee - cerb "MHTEpHET”), HEOOXOAUMBIX IVIS1 OCBOCHHSI 1M CLMILIMHBI.
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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
3BC Opaiit: www.biblio-online.ru
WwWw.chem.msu.ru
Www.xumuk.ru
8.1.CocTaB nmporpaMMHOro ooecrne4eHust
1. Enunas snexTpoHHasi oOpa3oBarenbHas cuctema U-complex
2. AwnTuIniaruar
3. Omnepanuonnas cucrema Windows
4. KowmmproTepHas mporpamma st xumukoB AcidBasel ab
5. KommbrorepHas nporpamma aist xumukoB ChemlLab

9.MeTtoauyeckue yKazaHus AJisl 00y4a0IHUXCS 110 OCBOEHUIO THCIUIIHHBI

Teopernueckue 3HaHUS, TMOJYYEHHbIE U3 Kypca JIEKIUH, 3aKpemisiorcs Ha
nabopaTopHbIX 3aHATHsIX. JlabopaTOopHBIE 3aHATHSI POBOJISATCS B CIIEIUAIBHO 000PYA0BaHHBIX
naboparopusx (3-18 «Jlaboparopuss Ttepmuueckor anamm3a Nely, 3-30 «JlaGopatopus
TEPMUYECKOTO  aHaJIU3a Ne2» ¢ mnpuMeHeHueM HEOOXOAUMBIX CpPEACTB OO0y4YEHHS
(;maboparopHoro o0opyaoBaHus, 00pPa3OB, HOPMATUBHBIX U TEXHUYECKUX JOKYMEHTOB H T.II.).

[Ipu BbIMONHEHUH TAOOPATOPHBIX PAOOT MPOBOISATCS: MOATOTOBKA OOOPYIOBAaHHS U
npubopoB K paboTe, U3yuyeHHUE METOAMKU PAaOOThHI, BOCIIPOU3BEACHHUE HM3Y4aeMOro SIBIICHUS,
U3MEpEeHUE BEIUYMH, OINpEACTICHHE COOTBETCTBYIOIIMX XapaKTEPUCTHK M TOKa3aTesei,
00paboTKa JaHHBIX WM WX aHauu3, 0000IIeHHE pe3yJbTaToB. B xome mpoBeneHus paldoT
WCIIONIB3YIOTCA TUIaH paboThl W TaONWIBI AJis 3amuced HaOmroneHui. [lpu BeIMOIHEHUH
1a00paTOpHOl pabOTHI CTYAEHT BelleT paboune 3aucH pe3yIbTaToB U3MEPEHHH (MCTIbITaHUI),
opopMIISIET pacueThl, AaHAaTU3UPYeT TMONyYEeHHbIE JaHHbIE TIyTEeM YCTAHOBJICHUS HX
COOTBETCTBUSI HOPMaM W/WJIM CpPaBHEHHsI C W3BECTHBIMH B JIUTEpaType MAHHBIMU W/WIN
JMaHHBIMH JIpyTUX cTyneHToB. OKoHYaTenbHBIE pe3ynbTaThl odopmisiorcs B - (opme
3aKioueHud. B yueOHoO- MeroaMueckoM mocoOuuM 1o 1a00paTOpHOMY HPAKTHUKYMY
yKa3bIBaeTCs NEepeYeHb CPeACTB 00yueHUs!, (OpMYIUPYeETCs 11eIb MPOBEACHUS U COJIEpKaHHUe
Kaxaoh maboparopHoit pabotel. Ilo pesynbraraM, TMONYYEHHBIM TIPU  BBIIOJTHEHUHU
nabopaTopHbIX pabor, odopmistor smabopaTopHbii  oT4eT. OTYET OILIEHMBAETCS IO
COJIEPKAHUIO TEOpEeTUYECKOW WHGOpMAIMK, TPaBUILHOCTH OOpaOOTKHA  TOJYYEHHBIX
AKCTIEPUMEHTATBHBIX JJaHHBIX W BEPHOCTH UX MHTEPIIPETAIINH.

MeTtoauyeckue ykazaHusi 10 0()OPMJICHHIO OTYETA MO0 NPAKTHYECKUM padoTam.

Odopmienne oTuera BBIOIHIETCS B Te4aTHON ¢opMme. B oTyere nomKHbBI ObITh
NIPUBEJICHBI: 1IeJTh PabOThI; KPaTKOE N3TIOKEHHE TEOPETHIECKUX OCHOB, METOTUKA
npoBesieHus paboThl; 00paboTKa 1 00CYKACHUE MOIYYEHHBIX PE3yJIbTaTOB, BHIBOIBI.

HaGop Tekcra goimkeH ObITh clieaH B TEKCTOBOM pefakTope Microsoft Word st
Windows sto60ii Bepcuu.

[Tpu Habope TekcTa ciaeayeT BhIACPKUBATh ClIeAyIoNre 00s3aTeIbHbIe TPEOOBAHUS:

1. Otcrynsl cneBa — 30 MM u cripaBa - 10 mm, cBepxy, cHU3Y — 20 MMm.
2. HIpudt ocnoHoro tekcra - Times New Roman; pazmep 14 myHKTOB
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http://www.newlibrary.ru/genre/nauka/himija/spektralnye_metody_analiza
http://www.inet-knigi.org/Knigi/Himiya/
http://www.chem.msu.su/rus/jlib/cyr/7/welcome.html
http://www.urait.ru/
http://www.biblio-online.ru/
http://www.chem.msu.ru/
http://www.xumuk.ru/
http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

(xerup), 1,5 naTepBa.

3. AO03a1HbIi OTCTYI paBeH 5 Me4aTHBIM 3HAKaM.
4. Hymepanus cTpanull — BHU3Y.
S. 3arojoBKH, IMOJ3aroJOBKH, PHCYHKH, TaOMUIbl, (OPMYJIBl OTHENSIOTCS OT

OCHOBHOI'0 TEKCTa MCKCTPOUYHBIM PACCTOSAHHUEM.

10. Ilepevyenb MHGPOPMALMOHHBIX TEXHOJOTHMi, MCHOJb3YeMbIX MPH OCYLIEeCTBJIEHUH
00pa30BaTeJIbHOI0 MpoLecca MO0 IUCHUIUIMHE (MOAYJII0), BKJIKYAs IepeYyeHb
NMPOrpaMMHOr0 obecredyeHUsi U HMHMOPMAIMOHHBIX CHPABOYHLIX cHCTeM (NP
He00X0IUMOCTH).

Enunas snekTponHas oopaszoBareibHas cucrema U-complex
AHTHIIIIaruaT

Buneo-nexuun

DONEeKTPOHHbIE YUeOHUKU

DJEKTPOHHBIE NPE3EHTALI

KomneloTepHoe TecTupoBaHue

11. MaTrepuajibHO-TeXHMYecKas 0a3a, HeoOXoAMMasi VIl OCyLIeCTBJICHUSI
00pa30BaTeILHOIO MPoUEcca MO0 JMCUHUILIHHE (MOLYJIIO).

JIeK1nOHHBIE 3aHATHS MPOBOJATCS B ayIUTOPUH 3-20 JIGKIIMOHHOTO Kopiyca (KOpIyc
Kammyca) YeueHcKoro rocy1apcTBeHHOro yHuBepcutera uM. A.A.KansipoBa, oCHaIlleHHON
TaK)Ke U MPE3CHTAMOHHON TEXHUKOM.

[IpakTryeckne pabOTHI MPOBOIATCS B y4eOHBIX j1aboparopusx kadeapsl xumun (3-
18, 3-30), KoTOpBIC OCHAIICHBI BBITSHKHBIMU INKahaMH W OCHOBHBIM J1aOOpPATOPHBIM
000pyI0BaHUEM:

0717 836euUBaHUsI — BEChl TEXHOXUMHUECKHUE U aHAJIUTUYECKHUE;

ons unbmposanuss — BOPOHKU CTEKIsIHHBIE, GapdopoBbie, konObl byH3eHa, HacoChI
KamoBckoro, BakyyMHbIE HACOCHI;

051 BbICYWUBAHUA U NPOKANUBAHUS 6eujecms — DKCUKaTophl, vamku llerpw,
dbapdopoBble YalIKy, TUTIH, CIUPTOBKH, CYIIWIbHbBIE MIKA(bl, MyelbHbIe eYH;

OJIsl NpU2OMOGIeHUs pacmeopos — CTAKaHbl, MEPHbIE KOJIObI, MEpHbIE LWINHIPHI,
MUMETKHU, HA0OPBl apEOMETPOB;

0151 NPOBedeHUs] PA3IUYHLIX ONbIMOE NO NONYYEHUN) 6eecms U 6BblAGNIeHUI0 UX
XUMUYECKUX CB0UCM6E — CTEKIIIHHblE NPOOUPKHU, CTAaKaHbl, KOJObI U PETOPTHI; KOJIObI
Bropuia;

BOPOHKH KareJIbHbIe, CKISTHKY Jlpekcens, TUICHKO U ApyTHe TPOMBIBHBIC CKIISTHKU;

¢dbapdopoBble 4YalllKM, CTaKaHbl, TUIJIM, CTYNKH C IECTUKAaMHu; ammaparbl Kwurmma,
ra30MeTpbl, 030HATOPbI, KAIOPUMETPHI, TEPMOMETPHI, KOJIOOHArpEBATEIH;

BOJISIHBIE, MACIISTHBIE U TIECUaHble OaHu;

XOoJnoauiIbHUKN JInOnxa, BO3AYIIHBIE XOJOJWIBHHUKH, KPUCTAJUIM3ATOPBI; MPUOOPHI
JUI HaOJIIOJIEHUS SJIEKTPONPOBOAHOCTH, JUIS 3JEKTPOJIN3a; TalbBAHMUECKUE HIIEMEHTHI;
BOJIbTMETPBI, TEPMOIIAPHI, 1a00paTOpHbIE aBTOTPaHCHOPMATOPHI;

nepeMeIInBalollee yCTPOHCTBO, IeHTpU(yTra, KoJaOoHarpeBaTely;

CTOJIBI JTAOOPaTOPHBIE U MIPUCTEHHBIE C TIOJIBEIEHHBIMU - BOJIOM U TIepeMeHHbIM TokoM 220 B;
XMUMHYECKHEe MKa]bl 17151 XpaHEHHsI: peaKTUBOB; TIOCY/Ibl; TPUOOPOB; XaJIaToB, BEpXHEi
OJIeX/1bl, BBITSDKHBIE MIKa(bl, HAOOP apeoMeTpoB, KaopumeTp, pH-meTp, criekrpodoromerp,
(doToKoIOpUMETp, TA00PATOPHBIA MUKPOCKOII.

19



20



MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJJEPALTUN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE
YUpEXKJIEHUE BBICUIETO 00Pa30BaHUs
«YEYEHCKUU T'OCYJAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABIYJIXAMUJIOBUYA KAJIBIPOBA»

BUOJIOI O-XUMUYECKNU ®AKYJIBTET
Kadenpa «Xumus»

PABOYAS ITPOI'PAMMA
YYEBHOU JUCIIUAITJIMHBbI

«Heopranuyeckue MaTepuajbl U
(puzuKo-xuMHYecKass M1€0JOTHsl UX CO3TAHUD)

Hanpapnenne noaroToBKu Xumus

Ko HampaBiieHus1 TOATOTOBKH 04.04.01

[Tpoduie TOATOTOBKH Heoprannueckas xumusi
KBanuduxariyisi BRITyCKHUKA Maructp

dopma 00yueHus OuyHnasi, 0O4HO-3209HAsI
Ko aucuuninHel b1.B.JIB.02.02

I'po3usriii, 2023 1.




Conramypanos I'.J]. Pabouast mporpamma yueOHOM qucruruinabl « Heopranumaeckue
MaTepuanbl U (QU3MKO-XUMUYecKas: uaeosnorus ux coszganus» /Coct.Conramypaaon
I'JI. — I'posusiii: ®I'BOY BO «YeueHckuii rocy1apCTBEHHBINA YHUBEPCUTET UM. AL A.
KansipoBay, 2023 1.

PaGouass mporpamMma y4eOHOI AMCHUIUIMHBI PacCMOTpPEHa M OJo0peHa Ha
3aceganuu Kadenpbl «XHUMHUS», PEKOMEHJOBaHA K HCIOJb30BAHUIO B y4eOHOM
nporecce (mporokon Nel ot 03.09. 2023 r1.), cocraBieHa B COOTBETCTBHH C
tpeboBanusimu GI'OC BO no nanpasnenuto mnoaroroBku 04.04.01 — «Xumus»
(YpOBEHb MarucTpartypsbl), yTBEp:KIEHHOT0 pukazoM MuHHCTepcTBa 00pa30BaHus U
Hayku Poccuiickoii ®eneparu ot 13 mrons 2017 1. Ne 655, ¢ yuerom mpoduis
«Heopranuueckass XuMmus», a Takke pabouuM Yy4uyeOHBIM IUIAHOM [0 JIaHHOMY
HaIpaBJICHUIO TIOJTOTOBKH.

©Conramypanos I'.J1., 2023 r.

©®I'BOY BO «YeueHnckuii rocyrapcTBeHHbIH yHBepcuTeT UM. A.A. KaasipoBay, 2023 r.
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w

10.

11.

Conep:xxanue

CTp.
[enu u 3a1a4u OCBOCHUS TUCIUTLINHBI 4
[lepedeHp IaHUPYEMBIX PE3YJIBTATOB 00yUEHHS MO TUCIUILIIMHE

(MOZyJTI0), COOTHECEHHBIX C INITAHUPYEMBIMU Pe3yJIbTaTaMU OCBOCHHS
00pa3oBaTeNbHON IPOTPAMMBI 4
Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT 4
Copepxanue JUCHUILIMHBI (MOyJIs1), CTPYKTYPHUPOBAHHOE 110 TEMaM

(paznenam) ¢ ykazaHUEM OTBEJCHHOIO HAa HUX KOJIMYECTBA

aKaJIeMUYECKHUX YacOB M BHJIOB YUE€OHBIX 3aHATHHA 5
[lepeuenp yueOHO-METOAMUECKOTO 00ECIIEUeHHUS Ul CAMOCTOSTEIIbHON

paboThl 00YYAOIIUXCS 110 AUCIUILTHHE (MOJIYIIIO) 19
@DOH/ OLIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
00ydaromuxcs Mo JUCHUTIINHE (MOJIYIIIO) 9
[lepeueHb OCHOBHOI U JOMOJIHUTEIBHON YUEeOHOM JIUTEPATyphI,

HEOO0XOIUMOM 11 OCBOCHUS AUCIUTUINHBI (MO/TYJIS) 12
[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOMN CeTH

"UntepHer", HEOOXOIUMBIX ISl OCBOCHMSI TUCIIUIUIUHBI (MOJTYJIS) 14
MeTtoauueckue yka3aHus Jisl 00y4arouxcsi 0 OCBOCHUIO TUCIUTUIUHBI

(Mozyns) 14
[lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHA, UCIIOIB3YEMBIX MPU

OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIiecca MO JUCIUIUIMHE (MOIYJIIIO0),

BKJIIOYAs IEpEeYEHb MPOTpaMMHOTr0 obecriedeH st 1 MHPOPMAIIHOHHBIX

CIPaBOYHBIX CUCTEM (TIPU HEOOXOAUMOCTH) 15
Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAUMOM st

OCYIIECTBJICHUSI 00pa30BaTEIILHOIO MPOIIECcCa MO JUCHUTITUHE (MOTYIIIO) 15



1. llean u 3a7a491 0CBOEHUS AUCIHUTIIHHBI

Ilean ocBOeHHUSI AMCIUILTIMHDI .

- popMUpOBaHUE y CTYJECHTOB IPEICTABICHUA 0 HEOPTAaHMYECKUX MaTepruaiax, MEIOIINX
HepCHeKTI/IBBI npaKTqucxoro HUCIIOJIb30BaHUA, 06 OCHOBHBIX cnoco6ax nx HOJIy‘-IeHI/ISI 158
COBPEMEHHBIX METOAaX UCCIIEAOBAHUS CTPYKTYPHI U (DYHKITMOHAIBHBIX CBOMCTB.

3agaum 0CBOEHHS JUCIHUILINHBI:

-u3y4eHre 0a30BBIX IMOAXOJOB K CO3aHUIO MaTEPHAIIOB C 3apaHee 3aJaHHBIMH

CBOMCTBaMH.

2. Ilepevyenb MJIaHMPYeMbIX pe3yabTATOB O0y4YeHHsl MO AUCHMILUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUIAHMPYEMbIMH Ppe3yJbTATAMH OCBOEHHSI 00pa30BaTeJbHOM
MPOrpamMmmbl

[Iporiecc wm3yuyeHUs AMCHMIUIMHBI HAmpaBlieH Ha (OPMHUPOBAHHE HIIEMEHTOB
cieayomux KommereHuud B coorBeTcTBUU ¢ PI'OC no maHHOMY HampaBJICHHUIO
IMOATOTOBKH:

Kareropus

. Kox HauMeHOBaHUe
KOMIIETCHIIUHU

I'pynna xomnereHuuit

IIK (p)-1: Cnocoben mnanupoBath paboTy
3anaun Y BEIOMpATh aJICKBATHBIC METOJIbI PEIICHUS
XMMHUYECKON | HayYyHO-UCCIIENIOBATCIbCKUX  33Ja4 B
HAIPaBJIICHHOCTH | HECOPTaHUYECKOW XWMHUU WM CMEXHBIX C
HEOPraHMYECKOW XMMHUEH HayKax

[Tpodeccuonanbubie

B pesynbrare 0cBOCHUS TUCIUTIINHBI 00yYaIONIUICS JTIOIDKEH:
HaumeHnoBanue nnaukatopa
KOMIICTCHITHH
[TK(p)-1.1: CoctaBnser oOuuit
TUTaH UCCIICIOBAHUS M JISTATbHBIC

IUIAHBI OTAEJIBHBIX CTa/IUH. 3HATB. METO/IbI PEIICHNS HAyYHO-HCCIIEN0BATENBCKUX
[TK(p)-1.2: Beibupaer 3a/1a4 B HEOPraHNYECKON XMMHUU WM CMEKHBIX C
DKCIIEPUMEHTAJIbHBIE U HEOPraHWYECKON XUMHUEN HayKax.

pacyeTHO-TeOPETUICCKUE
METO/IbI PEIICHUS MOCTABIICHHONH | YMeTh: BRIOUPATh KCIIEPUMEHTAIILHBIC U PACUETHO-
3aJa4uu, UCXO0A4A U3 UMCIOIINXCA TCOPCTUUCCKNUE MCTOABI PCILICHUA IIOCTaBJICHHOU 3aJa4du,

MaTepHaJIbHBIX U BPEMEHHBIX UCXO0/1 U3 UMEIOIUXCS MaTepHaIbHBIX U BPEMEHHBIX
pecypcoB pecypcoB.

[TK(p)-1.3: BeiGupaert u

PUMEHSIET COBPEMEHHEBIC Buasers: COBpeMEHHBIMU METOIaMH HCCIIEIOBAHUS
METO/IbI UCCIIEIOBAHMS COCTaBa, | COCTaBa, CTPYKTYpPbI U CBOMCTB HEOPTaHUUECKUX
CTPYKTYPHI H CBOWCTB BEIIECTB ¥ MAaTEPHAJIOB.

HEOPraHMYECKUX BEIIECTB U

MaTepruaJIoB

3. Mecro mucuuniauHbl B crpykrype OIIOII
HucturuinHa «Heopranndeckue MaTepualibl U GU3NKO-XUMHUYECKasT U1€0JIOTHS
ux coznanus» (b1.B./IB.02.02) oTHOCUTCS K TUCHUIUIMHAM BapuaTUBHOM YacTu OJioKa
bl «ductummmasl (Moaynu)» OIIOII BO no nampasnenuto moarotoBku 04.04.01
«Xumusy. U3yuaercs B 3 cemectpe 1o o4HOU opme oOydeHHs U B 4 ceMecTpe 1Mo 09HO-




32049HOM (hopMe 00yUeHHS.
JIaHHBIN KypC 3aKiIa[bIBACT 3HAHUSA JUIS HAYYHO-HCCIIE0BATEIbCKON NIPAKTUKU

Y BBIIIOJIHEHNS MaruCTEPCKUX JUccepTalui. JMCIUIUIMHA HENOCPEACTBEHHO CBsI3aHa C

HEOPraHMYeCKO XuMueH, pru3ndeckon XuMUueH u aHaTUTUIECKON XUMHEH.

4. Copnep:kanue JUCHUIUVIMHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3jeinam) ¢

yKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBA aKa/leMU4YeCKUX HJIH

ACTPOHOMHUYECKHX YACOB ¥ BUAOB YUeOHbBIX 3aHATHI

4.1 CTpyKTypa AMCUHMIIIMHBI
OO61as TpyA0eMKOCTh AUCHHUIUIMHBI IO JaHHON opMe 00yUueHus: COCTaBIsET 3
3aueTHbIe eauHuUIlbl (108 akaeMHUUeCKUX YacoB)

Tpyn0eMKOCTb, 4aCOB
. Bcero
®dopma paboThl 00ydaronuxcs/Buibl yueOHbIX 3aHITHI Cemectp
2 3
- 34 34
KoHTakTHas ayuTopHas pabora o0yyaroumxcs ¢ IpernojaBareiem:
Jlexumu (JI) -
[TpakTuueckue 3ansatus (I113) - - -
JlabopaTopubie padoTsl (JIP) - 34 34
CamocrositensHast pabota ( CPC) - 74 74
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (/)
Dcer (D)
Pedepar (P)
CaMoCTOsITEeIbHOEC H3YUYCHHE Pa3ICTIOB - 74 74
By uTOroBoro KOHTpOJIs - 3a4€T
4.2 Copnep:xaHue pa3neioB TUCHUTIIUHBI
No HaumenoBanue Popma
pasiena Copnepxxanue paszaena TEKYILIEro
pasjeia KOHTPOJIS
TepmoauHaMuyeckue TepMmoanHaMuyeckasi CTaOUIbHOCTh
1 ACIIEKThI TOJTYYEHUS MaTepuaioB U(}a30BbIE paBHOBECHUS B VO, T, JIP,
MaTepHasoB. cucreMax. da3oBbie Mepexoibl U UX UK
KITacCU(pUKaIUS.
Kunernueckue acnektsl | PopMaibHO-KMHETUYECKUI aHAU3 YO, T, JIP,
[MOJIyYEHUSI MATEpUAJIOB.| IPOLIECCOBCUHTE3a. MeXaHU3MbI CUHTE3a U UK
JTUMUTHPYIOITUE CTAJUH BCIOXKHBIX
nporeccax. Karanutuyeckue mpoueccol.
MeToanl HccaenoBaHus | XUMUUECKUM 3JIEMEHTHBINA aHalIU3. YO, T, JIP,
COCTaBa U CTPYKTYPBI TepmorpaBUMETpUYECKNNA aHATIN3. K
MaTepHUaloB. JuddepeHnnansHOTEpMUYECKHA aHATH3.
Pentrenorpaduueckue u
HEHUTpOHOTpaPUIECKUE METOIBI
HCCIIEOBAHUSACTPYKTYPhI. MeTO b
UCCJIEI0BAHMS JIOKAJIbHON CTPYKTYPbI
BEIIECTB.




Metonbl uccnenoBanus (@yHKIMOHAJIBHBIE CBOMCTBA MATEPUAIIOB: YO, T, JIP,
MBAPbUPOBAHUS PIEKTPUYECKNE, MATHUTHBIE, ONTUYECKUE, K
(U3UKO- XMMUYECKUX  [TePMUYECKHUE,KaTAITUTHIECKHUE.
CBOICTB MaTE€pUasoB.
OYHASA ®OPMA OBYUEHUA
4.3 Pa3nesibl JUCHMILIMHBI, H3y4YaeMble B 3 ceMecTpe
No KonunyecTBo 4yacoB
- Harne AynuTtopHas
az- AaMMEHOBaHUE Pa3JIEJIOB
Eeﬂa pasil Bcero abota CP
JI 113 JIP
1 |TepmoauHaMu4ecKHeacleKThl OTy4YEHUs 30 10 20
MaTepHuaoB.
5 KuneTtnyeckue acreKThIONTyYeHUs] 26 8 18
MaTepuaoB.
3 MeToabl HCCIIEOBAHUACOCTABA U CTPYKTYPhI 26 8 18
MaTEpUajIoB.
4 MeTo1bl HCCieI0BaHUs MBAPbUPOBAHUS 26 8 18
(bU3MKO- XMMUUYECKUX CBOWCTB MaTepUasoB.
Hroro: 108 34 74
4.4 CamocTosiTe/ibHAsi padoTa CTYJ1€HTOB
HawnmenoBaHnme TeMBI Bun camocTosaTensHOM
. Onenounoe Kon-Bo Kon
JUCUUIIIIMHBI WA BHEAYIUTOPHOI pabOTHI
CPENCTBO 4acoB | KOMIETEHIMH
paszena oOyyaromuxcs, B T.4. KCP
Tepmonunamuyeckue M3y4YEHUE Hay4YHOU
aCIEeKThl OIyYEHUS JUTEPATYPHI 110 TEME
y paTyp > _ | YO, T,JIP, UK 20 K (p)-1
MaTepUasoB. BBITIOJIHCHHE YIIPAKHEHUI
Kunernueckue M3y4YeHUE Hay4dyHOH
ACHEKTHITOIYYEHUS JUTEPATYPBI 110 TEME YO, T, JIP, UK 18 [IK(p)-1
MaTepHaoB.
MeTtobl McclieIoBaHusl | U3YUYEHHUE TEMBI C
COCTaBa U CTPYKTYPHI COCTaBJIEHUEM TECTOB VO, T, JIP, UK 18 TIK(p)-1
MaTepUasoB.
Meroabl ucciae0BaHus | HAlMCAHUE JI0KJIAJ0B 110
WBapbUPOBAHUS TeMe, C BBIIIOJTHEHUEM
’ N YO, T, JIP, UK 18 [TK(p)-1
(U3UKO- XUMUUYECKUX | YpaBHEHUI
CBOWCTB MaTe€pUaJiOB.
Bcero uyacos 74




4.5 JIabopaTtopHbie padoThI

Ne Ne KomngectBo
HaunmeHoBaHue 1a60paTOpHOro 3aHATUS
n/n | pasgena 4acoB
TepmoauHaMuyeckas CTaOMIBHOCTh MaTEPUAIOB H(a30BbIe
L 1 paBHOBecHs B cucteMax. da3oBble iepexoibl U UX 10
KJIaCCH(UKAITHSI.
dopMaIbHO-KUHETUYECKUH aHaIU3 ITPOLIECCOBCUHTE3A.
2, 2 MexaHU3Mbl CHHTE3a U TIUMUTUPYIOIIHE CTa AN BCIOKHBIX 8
nporeccax. Karanuruyeckue npoueccsl.
XHUMHUYECKUH IIEMEHTHBIN aHanu3. TepMOrpaBUMETPUYECKUAN
aHanmu3. JuddepeHnmanbHOTEpMUYECKUN aHATTN3.
3. Pentrenorpaduyeckrue u HeUTpOHOTpahUIECKHUE METOIBI 8
UCCIICIOBAaHUSICTPYKTYpbl. MeTo bl UCCIIe10BaHMS
JIOKJIbHOM CTPYKTYPBIBELIECTB.
4. @OyHKLUMOHATIbHbIE CBOWCTBA MAaTEPUAIOB:JICKTPUYECKHE, 8
MarHUTHBIE, ONITHYECKUE, TS PMUICCKUE, KATATUTHUECKHE.
Bcero: 34

4.6 TIpakTHYecKHe (ceMHHAPCKHe) 3aHATHS — HE IIPEyCMOTPEHb! yUEOHBIM [IIIAHOM
4.7 KypcoBoii npoekT (KypcoBasi paboTa) — HE IPeAyCMOTPEHBI YU€OHBIM IIIAHOM

OYHO-3A0OYHASA ®OPMA OBYYEHUA

4.1 CTpyKTypa ¥ CUMIIIMHBI
OO0w1ast TpyA0EMKOCTh AUCLUILIMHBI 110 JaHHOU (opMe 00yueHHs cOCTaBseT 3
3aueTHble eAuHULBI (108 akageMuyecKkrux 4acoB)

Tpy10eMKOCTb, 4acOB
®dopma paboTsl 00yyaromuxcs/Buabl yueOHbIX 3aHATHI Cewmectp Beero
3 4
- 36 36
KoHTakTHas ayiuTopHas pabora o0yyaroumxcs ¢ IpernoaaBareiem:
Jlexumu (JI) - 12 12
[Tpaktrueckue 3austus (113) - - -
JlabopaTopHbie padoTsl (JIP) - 24 24
CamocrositensHast pabota ( CPC) - 72 72
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jloknan (/1)
Dced (D)
Pedepar (P)
CamMOoCTOSITEIbHOE U3YUYECHHUE Pa3JIesiOB - 72 72
By UTOroBoro KOHTPOJISI - 3a4€T




4.3 Pa3jiesibl AMCHUIIMHBI, H3y4YaeMble B 4 cemecTpe

Ne KonunuectBo yacos
a:_s HaumenoBanue paszjieo AyRuTOpHAs
- HMEHOBaHH JIOB
zrl)ena pasit Bcero aborta CP
JI 113 JIP
1 |TepmMoamHamuYecKHEacCHEKThl OTYyYCHHS 27 6 18
MAaTepHaOB.
5 KuHeTnueckre acnekThInoNyYeHus 27 6 18
MaTepHaJIOB.
3 MeTo/1bl UCCIIEIOBAHUSACOCTAaBA U CTPYKTYPhI 27 6 18
MaTepHaIOB.
4 MeTo/1bl uCCAe0BaHNS UBAPbUPOBAHUS 27 5 18
(hM3UKO- XHUMHUYCCKUX CBOMCTB MaTECPHAJIOB.
Hroro: 108 12 24 72
4.4 CamocrosiTesibHasi pad0Ta CTYAeHTOB
HanmenoBanme TeMbl Bug camocTosTensHOM
. OneHovHoE Koin-Bo Kon
JHUCUUIIHUHEBI WIIN BHEAYIUTOPHOI pabOTHI
CpEICTBO 4acoB KOMIICTECHITUH
paszena oOyyaromuxcs, B T.4. KCP
TepmoanHaMuyeckue M3y4Y€HUE Hay4YHOU
ACIICKTHI OJTYUCHUS JINTEPATyPHI 110 TEME
y patyp > | YO, T, JIP, UK 18 K (p)-1
MaTepHuaoB. BBIIIOJIHEHUE YITPAKHEHUI
Kunernueckne M3y4Y€HUE Hay4dyHOH
ACIEKTHIIIOIYYEHUS JUTEPATYPBI 110 TEME YO, T, JIP, UK 18 [IK(p)-1
MaTepHUaioB.
Merto/ibl HcclleIOBaHUsl | U3YUYEHUE TEMBI C
COCTaBa M CTPYKTYPbI COCTaBJICHHEM TECTOB VO, T, JIP, UK 18 IK(p)-1
MaTepHUaos.
MeToap! HCCIICAOBAHMS | HAITMCAHNUE JOKJIAI0B 110
MBapbUPOBAHUS TEME, C BBIIIOJIHEHUEM vO. T. JIP. UK 18 MK (p)-1
(U3MKO- XMMUYECKUX | YpaBHEHUI T P
CBOWCTB MaTepUaJIOB.
Bcero uacoB 72
4.5 JlaGopaTopHbie padoThI
Ne Ne KommaecTBo
HaumenoBanue na60paT0pH0r0 3aHATUA
n/n pasacia qacoB
1. 1 TepMOI[HHaMH‘IeCKaH CTaOMIIBHOCTH MaTepuaioB I/I(l)aSOBLIC 6
paBHOBECHA B CUCTCMaAX. da3zoBnIe Tepexoabl U I/IXKJ'IaCCI/I(I)I/IKaLII/IfL
q)OpMaHLHO-KI/IHeTI/I‘IGCKI/Iﬁ aHaJIn3 TPOUECCOBCUHTE3A.
2 2 MexaHu3MbI CHHTE3a U JIMMUTHUPYIOMIUE CTaAUN BCIOKHBIX 6
Impoueccax. Karanutnueckue ITPOLECCHI.
XUMUYECKUH 2JIEMEHTHBIN aHanu3. TepMOrpaBUMETPUUECKUNA aHAJIN3.
3 3 JuddepeHnmansHOTEpMUYECKHN aHau3. PeHTreHorpadguieckue u 6
HeUTpoHOTpadnIecKre METO B NCCIEIOBAHUACTPYKTYPBI. MeTo bl
HUCCIICA0OBAHUA JIOKaJIbHOU CTPYKTYPBIBECIIIECTB.
4 4 DyHKIMOHAIbHBIE CBOMCTBA MaTEPUAJIOB:IJIEKTPUUYECKHE, 6
MAardMTHBIC, ONTUYECKUEC, TCPMHUUCCKUEC, KATATIUTHICCKHUE.




5. IlepeueHb yueOHO-METOAMYECKOT0 oOecmeyeHHsl IS CAMOCTOSITEIbHOM
padoThI 00y4arOIUXCs M0 JUCHUILTHHE (MOAYJIIO).
Jns opraHu3anuu CcaMOCTOSATENbHOW paboThl 00ydYaromMxcsi B cOCTaBe YydeOHo-
METOAMYECKOT0 KOMIUIEKCA TUCIUILTMHBI UMEIOTCSI HAOOPBI MHIUBUAYAbHBIX 3aJJaHUN U
T€CTaM MO OTIEIbHbIM TE€MaM JHCLHMIUIMHBL. YYEeT pPe3yJbTaTOB CaMOCTOSTEIbHOU
paboThl BEAETCS B paMKax pEHTHUHIOBOM cucTeMbl AUcUMILIMHBL. Ha camocTosaTenbHyro
MOJATOTOBKY AucUMIUINHBL «Heoprannyeckue wmatepuansl U (U3HKO-XMMHYECKAs
UJEO0JIOTUs UX CO3/IaHus» MPeaycMOTpeHo /4 yaca. B kauecTBe NpOMEKYyTOUHON OLIEHKH
YCIIEBAEMOCTU CTYAEHTOB HCIIOJIb3YIOTCA YCTHBIE OINPOCHI BO BpEMsS IPOBEIACHUS
IpakTH4eckuX 3aHsATHi. C Lenpl0 YCIENIHOIO YCBOEHMS MaTepuaia JUCLMUILIMHBI
CTYJIEHTaM I[IpEJUIaraeTcs BBIOJIHEHUE WHAMBUAYAJIbHbIX 3amaHuil. [{nsg koHTpomis
YCBOGHHSI JAHHOM JUCIUILTUHBI Y4eOHBIM IUIAHOM IPEIyCMOTpEHa cava sKk3aMmeHa. Ha
9K3aMEHE CTyAECHTaM Ipejiaraercsl peluTh 3aJady U OTBETUTh Ha JiBa TEOPETUUYECKUX
BOIpOCA MO MaTepuanaM y4eOHOW AuCHUIUTUHBI. CTyAEHT CYMTaeTCs AOMYLICHHBIM K
cllaue SK3aMeHa MPU YCIOBUU BBIIOJHEHUS UM IUIaHA YYEOHBIX 3aHSATUI U BHIIOJHEHUH
BCEX 3aJIaHHI U TECTOB B TEUYEHUE CEMECTPA, B COOTBETCTBUH C PEUTUHTOBOWM CUCTEMOM.
[Tpu mpoBeneHUU dK3aMEHA OTBET CUUTAETCS YIOBIETBOPUTEIbHBIM B cirydae 50-60 %
IIPABUJIbHBIX OTBETOB HA TEOPETUYECKUE BOMPOCHI U pelieHnH 3aJaud. OTBET CUUTAETCS
HE YJOBJICTBOPUTEIBHBIM, €CIIM MaTepuall YCBOEH CTyAeHTOM MeHee, ueM Ha 50% u
3amada He pemieHa. [ momyuyeHus 6osee riryOOKHUX M yCTOWYMBBIX 3HAHHH CTYACHTaM
PEKOMEHIyEeTCsl U3y4aTh JIOMOJIHUTENIbHYO JIUTEPATypy, CIIUCOK KOTOPOM MPUBENIEH B 1.8
paboyeil mporpaMMsl 110 TUCHUIUIMHE, a TAKXKe JUIS paCIIUPEHUs 3HAHU 110 JUCIIUIUINHE
U JUIsS BBINOJHEHUS pedepara pPEeKOMEHAYETCS HCIOJIb30BaTh VIHTEpHET-pecypcChl:
MIOMCKOBBIE CalThl, 0a3bl JAHHBIX XUMHUECKUX COCAMHEHUMN, SJIEKTPOHHbIE OMOINOTEKH

(1.8).

6. ®oH/1 OLIEHOYHBIX CPEACTB /IS MPOBeJeHUS ATTECTAIUN 00YYAIOUIUXCH 110
AMCUUIIMHE (MOIYJIIO)

[TpeycMOTpeHSI ciiey oye BUAbl KOHTPOJIS KayecTBa OCBOEHHUSI KOHKPETHOM AUCHUTIINHBIL:
- TEKYIIM KOHTPOJIb yCIIEBAEMOCTH

@DOH/T OLIEHOYHBIX CPEJICTB I MPOBEIEHUS TPOMEKYTOUHOM aTTeCTalllu

00yYaroImuXCsno AUCHUIIIMHE 0OPMIIEH B IPUIIOKEHUH K pabodel mporpaMme
JTUCIUIUINHBI.

Twuroskle KOHTPOJIBHBIC 3aaHWA UM UHBIC MaTCPUAJIbI, HGO6XOILI/IMI)IG JUIS OHGHKI/ISH&HI/Iﬁ,
YMeHHﬁ, HaBBIKOB 1 (I/IJ'II/I) OIIbITAa ACATCIBHOCTH B IIPOUCCCC TCKYHICT'O KOHTPOJIA

KoHTpoJibHBIC BONIPOCHI U 3a1aHNUS JJIS1 IPOBEACHUS TEKYyIIero KOHTPOJIs.
TepMonrHaMuyecKkue acreKThl MOJTyYeHHs] MaTepHalloB.

TepmoaunaMuueckas cTaOMIBHOCTh MAaTepUANIOB U (Da30BbIE PAaBHOBECHUS BCHUCTEMAX.
da30BbIe IEPEXO/Ibl U UX KJIACCUPUKALIUS.

JlnarpaMMbl COCTOSIHUSI KaK OCHOBA IOJIy4YEHUS U SKCIUTyaTal[id MaTepHalioB.
Kunernyeckue acrekThbl MOITy4YeHHs] MaTEPUATIOB.

DopMaJIbHO-KMHETUYECKUI aHAJIN3 ITPOLIECCOB CUHTE3A.

MexaHu3Mbl CHHTE3a U JTMMHUTHPYIOIINE CTaIUU B CJIOKHBIX IIpOIeccax.
Karanutnueckue npoueccsl.

MeTob1 HcCleIOBaHMS COCTaBa U CTPYKTYPbl MaTepHAIIOB.

0. MeTtozbl XMMUYECKOTO 3JIEMEHTHOTO aHAJIN3a.

11. TepmorpaBUMETpHUYECKHI aHAIH3.

12. TuddepenunanbHO-TepMUYECKUNA aHATIH3.

13. PenrtreHorpaguyueckue u HEUTPOHOTpAPUUECKHUE METOJBI HUCCIEAOBAHUSICTPYKTYPHI.
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14. Mertobl uccienoBaHus JTOKAIbHON CTPYKTYPhI BELIECTB.
15. Meronbl McciieOBaHUS M BapbUPOBaHUSA (PU3UKO-XUMHUYECKUX CBOWCTBMATEPHAIIOB.
16. Metobl U3MEpEHUS 3JIEKTPOIPOBOAHOCTH MaTEPHAIIOB.
Tembl TBOPYECKHUX 3aJaHUH /ISl CAMOCTOATEILHOM NMOATOTOBKH CTYI€HTOB K JHCIHILIMHE.
TepMoIMHaMUUECKUE ACTIEKTHI ITOJTYYEHUS MaTEPUATIOB.
TepmoanHaMudeckas cTaOMIBHOCTh MaTEPHAOB U (a30BbIC PABHOBECHS B CHCTEMAX.
®da30BbIe IEPEXO/IBI U UX KIIACCUPUKALIUAL.
JlnarpaMMbl COCTOSIHMS KaK OCHOBA IOJIy4YEHHUsI U SKCILTyaTalluy MaTEPUAIIOB.
KuneTnueckue acieKThl OJYyYEHUS] MATEPUATIOB.
DopMabHO-KMHETUYECKU I aHAJIA3 IIPOLECCOB CUHTE3A.
MexaHu3Mbl CUHTE3a U TUMUTUPYIOIINE CTaIUU B CIOXKHBIX ITPOLIECCaX.
Karanutnueckue npoueccsl.
MeTtonbl UCCIeI0BaHUS COCTAaBA U CTPYKTYPbl MaTEpUAJIOB.
Metoabl XMMHUYECKOTO JIEMEHTHOI'O aHAJIN3A.
TepMorpaBUMETPUUECKUM aHATU3.
JuddepeHnnanbHO-TEPMUUESCKII aHATTU3.
Pentrenorpaduyeckue u HeHTpoHOrparUeCKre METO bl UCCIICIOBAHUS CTPYKTYPBHIL.
Meroas! uccien0BaHus JIOKAIIBHON CTPYKTYpPBI BEILIECTB.
MeTob1 UCClIeIOBaHMS U BAPbUPOBAHUS (PUIUKO-XUMUYECKUX CBOMCTB MaTEpPHAIIOB.
Meroasl n3MepeHHUs IIEKTPONPOBOJHOCTA MATEPHAIOB.

CoNoA~WNE

Tl e Y N SE S T
SouhkhwdEO

Bonpocwi 0na oonycka u 3augumot 1adopamopusix padom

1. Tepmonuuamuyeckasi CTaOMIBLHOCTh MaTepUaioB U (a30BbIEPaBHOBECHUS B CUCTEMAX.
2. ®azoBbIe IEPEXO/Ibl U UX KIaccu(uKanus.

3. ®opManbHO-KWUHETHYECKHI aHAINU3 MPOLIECCOB CUHTE3A.

4.MexaHu3Mbl CUHTE3a U IMMUTUPYIOLUE CTAJIUH B CIOKHBIX

nporueccax. 5S.Karanuruueckue npoueccsl.

6. XUMHYECKUH AIeMEHTHBIN aHanu3. 7. TepMorpaBuMeTprUUecKuil aHAIH3.

8. [ludpepenHnnanbHO-TEPMUYECKUIN aHATU3.

9. Pentrenorpaduueckue u HEUTPOHOTpAPHUUECKUE METOIBI HCCIIEJOBAHUS CTPYKTYPHI.
10. Meroab! Hccnen0BaHuUs JIOKATbHONW CTPYKTYPHI BEIIECTB.

11. ®yHkuMOHAJIBHBIE CBOMCTBA MAaTEpPHAJIOB: JJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHYECKUE, TEPMUUECKHE, KATAITUTHYECKHE.

K BbInosHEHUIO 1a00paTOpHOM pabOThI JOMYCKAIOTCS CTYI€HTHI, 3HAIOIIME TpaBUia
TEXHUKH O€30MacHOCTH M pa300paBlIMe METOAMKY MPOBEICHHS OMBITOB. 3aIllUThI
nabopaTOpHON pabOThl MPOBOJIUTCA MPH HATWYUHU OTYETa (C KPAaTKUM OINMHCAHUEM
METOJUKM TIPOBEJCHHS OMNBITOB, YypPaBHEHUSMHU peaKIUid, HaOIIOICHUIMU,
BBIBOJIAMH ).

Jlabopamopnas paboma exnouaem 6 ceos:

- JIONyCK K pabote

- BBINOJIHEHHE PA0OTHI, B TOM YHCJIE COCTABJICHUE OTYETa

- 3ammTa paboTHI.

MeToanuyeckue MaTepuaJibl, ONpeaeJsioue npoueaypbl OeHUBaHUS
3HAHUI,YMEHUI, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH

YcTHBIN 0TBET

Onenka 3HaHui mpennonaraer audGEepeHIUPOBAHHBIA  MOIXOJ K
0o0yyJaronemMycs, y4eT €ro WHIUBUIYAIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOCHHS M
CHUCTEMAaTH3allii OCHOBHBIX MOHATUM U KaTeropuil mo aucuuiuinHe. Kpome Toro,
OILICHUBACTCA HEC TOJIBKO FJ'Iy6I/IHa 3HaHPII>'I ITOCTABJICHHBIX BOHpOCOB, HO U YMeHI/Ie
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UCIIOIb30BaTh B OTBETEC MpaKTH4eckuii marepuai. OleHHUBacTCs KyJIbTypa peuH,
BJIaJICHHE HABBIKAMU OPATOPCKOT0 MCKYCCTBA.

Kpumepuu  oyenusanus: 1MOCIEIOBATEIBHOCTD, IOJHOTA, JIOTHYHOCTH
W3JIOKEHUS, aHaJIN3 Pa3IMYHBIX TOYEK 3pPEHUs, CaMOCTOSATEIbHOE O0O0O0IICHHE
MarepHaa, HCIoab30BaHUEPO(ECCHOHAIBLHBIX TEPMUHOB, KYJIbTypa PEYH, HABBIKA
0paToOpCcKOro MuckyccTra. M3noxenne marepuaia 6e3 GakTHUESCKUX OIUOOK.

OneHKa «omauyHO» CTaBUTCA B Clydae, KOrJa MaTepHuaj H3J1araercs

MCYEPIBIBAIOIIE, TOCIECIOBATENIFHO, TPAMOTHO U JIOTHYECKU CTPONHO, TPU ITOM
PAaCKpBIBAOTCA HE TOJIBKO OCHOBHBIC IMOHATHA, HO U aHAJIMBUPYIOTCA TOYKHU 3PCHUA
pa3nuuHbIX aBTOpoB. OOydarommiics HE 3aTPyIHSAETCS C OTBETOM, COOIIOAAET

KYJIbTYpYy peYH.

OrneHka «xopoutoy» CTaBUTCS, €CIIM O0YYArOIIUICS TBEPAO 3HACT MaTepUall,
IPaMOTHO ¥ MO CYLIECTBY M3JIaraeT ero, 3HaeT MPaKTHYECKYI0 0a3y, HO IpH OTBETE
Ha BOIIPOC JIONTYyCKAET HECYIIECTBEHHBIC MOIPEITHOCTH.

Ouenka «ydogremeopumenvbHoy CTaBUTCS, €CIH OOyYarOIIUKCS OCBOWI
TOJIbKO OCHOBHOW MaTepvall, HO HE 3HAeT OTACNbHBIX JETalied, JJOIyCKaeT
HETOYHOCTH, HEIOCTATOYHO MIPaBUIILHBIE (hopMyJTHPOBKH, HapyIaer
MOCJIEIOBATEIbHOCTh B M3JIOKEHUM Marepuana, 3aTpyIHsSeTcsl ¢ OTBETaMH,
MIOKa3bIBA€T OTCYTCTBHE JOJDKHOM CBS3M MEXKIY AaHAJIU30M, apryMeHTaluuend Hu
BBLIBOJIAMH.

Ouenka «HeydogremeopumenvbHoy» CTaBUTCA, €CIU OOydYaloIuics He
OTBEYACT HA IMOCTABJICHHBIE BOIIPOCHI.

TecrupoBanue
SIBnsieTCst OTHUM M3 CPEJICTB KOHTPOJIS 3HAHUN 00y4aroImuxcs Mo AUCIUIIIUHE.
Kpumepuu oyenusanus — IpaBUILHBIA OTBET HA BOIIPOC
OneHka «omauuno» CTaBUTCS B CIIydae, €M MPpaBUIbHO BeIoaHEHO 90-100%
3amannitOneHKa «xopoutoy» CTaBUTCA, €CIH IPaBIILHO BbIONHEHO 70-89% 3amanmii
OneHka «ydosnemeopumenbHoy CTABUTCS B CITydae, €CIIU MPaBUIIbHO BITOTHEHO 50-
69%3anannit
OneHka «HeyodoeremeopumenbHoy CTaBUTCS, €CIU MPABUIBHO BHIMOJIHEHO MEHEe
50%3anannit

KonTposbHnas paGora

OneHuBaeTcst He TOJNBKO INTyOMHA 3HAHUM MOCTABJICHHBIX BONPOCOB, HO U yYMEHHE
U3JI0KHUTh THCHMEHHO.

Kpumepuu oyenusanus: mOCIENOBATEIBHOCTh, MOJIHOTA, JIOTUYHOCTh H3JIOKECHMS,
aHAJIN3 pa3IMYHBIX TOYEK 3pPEHHUs, CaMOCTOsTeNIbHOE O00O0OIIeHre Marepuana.
N3znoxenne matepuana 0e3(pakTuyeckux ommooxK.

OueHka «omauuH0» CTAaBUTCS B CITydae, KOT/1a COOJIOIEHBI BCE KPUTEPHH.

OreHka «xopouio» CTaBUTCS, €CIH 00y4JaroLIHiics TBEPIO 3HAeT MaTepual, rpaMOTHO
U 10 CYyIIECTBY WH3JaraeT ero, 3HaeT IMpaKTHYeCKylo 0a3y, HO JIOMyCKaeT
HECYIIECTBEHHBIE MTOTPEITHOCTH.

OueHka «yodoenremeopumenvHoy CTAaBUTCA, €CIM OOydaroluiics OCBOMJI TOJIBKO
OCHOBHOHM MaTepHuall, HO HE 3HaeT OTHEeNbHBIX JeTalled, IOMycKaeT HETOYHOCTH,
HEIOCTaTOYHO MpaBUJIbHBIE (POPMYIMPOBKH, HapyIIaeT IOCIEA0BATEIbHOCTh B
M3JI0KEHUU MaTepHaia, 3aTpyAHIETCS C OTBETaMH, TOKA3bIBAET OTCYTCTBUE JOJDKHOM
CBSI3U MEXIY aHAJTU30M, apryMEHTallMel 1 BHIBOJAMH.
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OueHka «HeyoosnemeopumenbHo» CTABUTCS, €ClAM O0Oydaroliuiics HE OTBEYaeT Ha
MMOCTAaBJICHHBIC BOIIPOCHIL.
JdTanbl (OPMUPOBAHUS U OLIEHNBAHUA KOMIIETEH U

Ne KonTponupyemsle pazaensl (TEMBbI) HaunmenoBanue
Kox kommerenmn
n/m JUCIUTIAHBI OLICHOYHOT'O
(unn ee yacTH)
CpeICTBa

1 TepMonrHaMU4ECKHEACTIEKThI MK (p)-1 VO, T, JIP, UK
NI0JIy4Y€HHUs] MAaTEPUAJIOB.

2 Kunernyeckue acreKThIOIyYeHUS MK (p)-1 VO, T, JIP, UK
MaTepUaoB.

3 MeTo b1 HCCIe10BaHUSICOCTaBA U

g A TK(p)-1 YO, T, JIP, K

CTPYKTYpbl MaT€pHAJIOB.

4 MeTo/b1 MccieI0BaHUS HBAPbUPOBAHUS
(U3UKO- XUMUUECKUX CBOMCTB [TK(p)-1 YO, T, JIP, UK
MaTepUasoB.

IIkaja 1 KpUTEPUH OLIEHUBAHHUS MUCLMEHHBIX M TBOPYECKHUX PadoT

banabl Kpurepun
['myObokoe W TMpoYyHOE YCBOGHHE TMporpamMmHoro wmatepuana. llomnHble,
MOCJICIOBATEIbHBIC, TPAMOTHBIC H JIOTUYECKH U3JIaraéMble OTBETHI  IPHU
5 BUJOU3MEHEHUH 3a/aHus. CBOOOIHO CIpaBisieTcs C MOCTABJICHHBIMH 33/1a4aMH,
MOXXET  OOOCHOBaTh  MPHUHATHIE  PEHICHHUS, JEMOHCTPUPYET  BIIaJICHUE
Pa3HOCTOPOHHUMU HABBIKAMH U IPUEMaMU BBIMIOJIHEHHsI IPAKTUYECKUX PadoT.
3HaHHE TPOTPAMMHOr0 MaTepuana, TPaMOTHOE H3JIOKEHHE, 0e3 CYIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BOMNPOC, MPABUIBHOE NPUMEHEHHE TEOPETUUYECKUX
3HAHWH, BJIAJICHUE HEOOXOJUMBIMA HABBIKAMH TIPH BBHIMOJHCHHH MPAKTHYECKUX
3a/1ad.
JleMOHCTpHpYeT YCBOCHHE OCHOBHOTO MaTepuayia, TPU OTBETE JOITyCKAIOTCS
3 HETOYHOCTH, MPHU OTBETE HEJOCTATOYHO MPaBWIbHbBIE (DOPMYITHPOBKU, HAPYIICHUE
MOCJICIOBATEIHHOCTH B HW3JIOKEHUU TPOTPAaMMHOIO MaTrepwalia, 3aTpyJAHCHHS B
BBIMIOJTHEHUH MPAKTUYECKUX 3aJIaHUM.
2.1 Cnaboe 3HaHME MPOrPaMMHOIO MaTepuaia, MPU OTBETE BO3HHUKAIOT OIIMOKH,
3aTpyIHEHUS IPU BHIOJHEHUH MPAKTUYECKUX PadoT.
0 He OBLIO IONIBITKY BHITIOJTHAUTH 33JIaHUE.
IIIkaja 1 KpUTEPHUN OIIEHUBAHNS TECTOBBIX 3aIaHNH
Ounenka Kpurepun
«OTangHO» 3amanue BoimoaHeHo Ha 91 - 100%
«Xopomioy 3anaunue BoInoaHeHO Ha 81 - 90%
«Y 1OBJIETBOPUTETILHOY 3ananue BoinonHeHo Ha 51 - 80%
«HeynosnetBoputennbHO» | 3aganue BeimojHeHO Ha 10 - 50%
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOii
JJIS1 OCBOEHHS 1M CHUILTHHBI

7.1 OcHoBHas IMTEpPaTypa:

1. ®usumyeckue MeTOABI UCCIEAOBaHUS HeopraHuyeckux Beuiects. [lox pea. A.b.
Huxonbckoro.M., U3a-Bo Akanemust, 2006.

2. Xanposauau K.A. @a3oBbie quarpaMmbl T€TEPOreHHBIX CHCTEM C
tpanchopmarusamu. oTB.pea. @. A. Kysnenos . HoBocubupck : UHX CO PAH, 2004.

3. Comnnues 1O. I1., [Ipsxun E. I MatepuanoBenenue: Y 4eOHHUK 17151 BY30B.
M.: Xumunzgar,2007.

4. Hossie Mmatepuaisl. [log Hayunoii penakiueii Kapadacosa 10.C. M.: MUCHC. 2002.

5. H. M. bo6koBa. ®u3nueckass XUMHS TYTOILUIABKUX HEMETAIITHYCCKUX H
CHJIMKaTHbIXMaTepuanoB. MuHck : Beimsitmas mxoina, 2007.

6. U. W. HoBukog. ®a30Bbic mepexo/ibl B KPUTUUECKUE TOUKH MEXKIY
TBepaoTenbHbIME (hazamu.Mocksa : Hayka, 2008.

7.2 JlonoTHUTeIbHAS JUTEpaTypa:

1. Bect A. Xumus tBepaoro tena. Teopus u npuinoxenus. B 2-x
yactsx. Y. 1. Ilep. canrn. M., Mup. 1988.

2. Wpanos-llun A.K., Mypun 1.B. Monuka tBepnoro tena. T.1. C-I16.. U3n-Bo CIIOI'Y.
2000.

3. ®ucrynp ©.M. ®usuka u xumus tBepaoro temna. M.: 1995, 1.1. 1.2.

4. Tymumnckwuii JL.W. u np. Metoas! uccnenoanus marepuano. M. Mup,2004.

5. OpwmonTt b.®. Beenenue B pU3n4eCcKyt0 XUMHUIO U KPUCTAINIOXUMUIO
MOJIyIpPOBOAHUKOB. M.:1973

6. Anmamcon A. @usnueckas XxuMus moBepxuocreid. M.: Mup, 1979.

7. Kapncon T. ®otosnexkrponHas u Oxke-CleKTpOCKONHUs, Iep. ¢ aHri., JI., 1981

8. DJeKkTpoHHas ¥ MOHHAsS CTIIEKTPOCKOIIHS TBEPIBIX TEM, TIEp. C aHTJL.,
nox pen. B. .Paxosckoro, M., 1981.

9. Xappucon Y. DieKkTpoHHAst CTPYKTypa U CBOWCTBA TBEPIBIX TeT (B 2 X
Tomax). M.: Mup,1983.

10. Kapmun P.JI. Marneroxumus. M.: Hayka, 1989.

11. IHecrak S. Teopus Tepmudeckoro aHanmsa. M., Mup, 1980.

12. Maryxun B.JI., EpmakoB B.JI. ®u3uka tBepaoro rena: Yu. [Tocobue. — CII6.: U3n-Bo

«Jlanb»,2010.

13. Kpunuuk I'.C. ®uznka MarHUTHBIX siBieHuii. M: U3n-Bo Mock. yH-Ta, 1985 1

14. B. H. Ye6otun ®uzuveckas Xxumus TBepaoro tena. Mocksa : Xumusi, 1982 .

15. II. Kodcerag OTkIIOHEHHE OT CTEXHOMETPUH, AUPPY3HUs U JIEKTPOIPOBOAHOCTH B
IIPOCTBIXOKHUCIIAxX MeTauioB Mocksa : Mup, 1975 .

16. Y. H. P. Pao, [Ix. ['omanakpumnan HoBeie HampaBiieHUs] B XUMHH TBEPAOTO TeTa.
CrpykTypa, cuHTE3, CBONCTBA, pEaKIIMOHHAs CIIOCOOHOCTh M An3aiiH MaTtepranoB HoBocnOupek :
Hayka,Cubupckoe otaenenue, 1990 .

17. 1O. J1. TperbsxoB TBepaodasusie peakinu Mocksa : Xumus, 1978

8. IlepeyeHnb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu "UnTepHeT"
(nagee - cern "UHTEpHET'"), HEOOXOAMMBIX /151 0CBOCHHUS TUCHUILINHBI

1. www.iprbookshop.ru

2. www.knigafond.ru

3. http://www.pedagogika-rao.ru

4. http://elibrary.ru — Hayunas snektponHas oubanoreka, cucrema PUHIT

13


http://www.iprbookshop.ru/
http://www.knigafond.ru/
http://www.pedagogika-rao.ru/

5. http://pedsovet.org/-unTepHer meacoBeT
6. DnekTpoHHO-OMOMMOTEYHAsT CHUCTeMa u3aarenbcTBa «Jlamb» - Pexxmm mocryma: http://
e.lanbook.com

8.1 CocTaB mporpaMMHOro ooecrevdeHust
1. Enunas anekTpoHHas oOpa3oBaTeibHas cuctema U-complex
2. AHTUIIaruar
3. Omnepauuonnas cucrema Windows
4. KommbroTepHas mporpaMmma st XxumukoB AcidBasel ab
5. KowmmbroTepHas nporpamma juis xumukoB ChemLab

9. MeToauyeckune yKazaHus 1Jisi 00y4almuXxcs N0 OCBOEHUIO TUCHUILINHBI (110
BH/IaM YYeOHbIX 3aHATHH)

B coorBerctBun ¢ tpeboBanmsimu PI'OC BO mpenonaBanue y4eOHON AUCIUTUIMHBI
«Heoprannyeckue marepuansl ¥ pU3MKO-XMMUYECKAs UAEOJIOTUS MX CO3JaHMs» OCHOBBIBACTCSA
HA MHHOBALIMOHHBIX IICHXOJIOTO-TIEJarOrMUYECKUX TEXHOJIOTUSIX, HAPaBJICHHBIX Ha MOBBIIICHNE
3¢ (deKTUBHOCTH M KadecTBa (OpMUPOBaHUS MNPO(GECCHOHAIBHBIX HABBIKOB OOYYarOIIUXCS.
OcHoBHBIMU (popMamMu  OOyuUeHHs SIBISIFOTCA: JICKIUH, JIA0OpaTOpHBIE 3aHATHS, a TaKXKe
caMOoCTOsiTeNIbHas paboTa yyalerocs.

Jlekums. Jlekuuu yuTaroT 1Mo HamOoJiee BaXKHBIM paszzaenaMm rnporpammbl. OHU HOCAT
npoOJIeMHbIN XapakTep U (GOPMUPYIOT Y CTYACHTOB CUCTEMHOE IpEJICTaBIEHUE 00 H3ydaeMbIX
pazzenax npeamera, 00ecreunBaroT YCBOCHHUE UMW OCHOBHBIX ITPUHIIUIIOB U MOJIO0XKEHUH TaHHOM
JucuuiuinHel.  KoHcnekTHpoBaHME JIEKLMH BENETCS B CHELUAJIBHO OTBEIEHHOM IJIs 3TOrO
TETpau, KaXIbIi JTUCT KOTOPOH NOJKEH UMETh 1o (4-5 cM) [Uid JONONTHUTEIbHBIX 3aIIUCEH.
Heo6xonuMo 3anuceiBaTh TEMy M IUIaH JIEKIHH, PEKOMEHIyEeMYI0 JIMTEpaTypy K TeMme. 3anucu
pa3zenoB JIEKIMH JODKHBI UMETh 3arojIOBKH, I1OA3ar0JI0BKH, KpacHble CTPOKU. JJi BbIIEICHUS
pa3eiioB, BHIBOJIOB, ONPEIEICHUN, OCHOBHBIX MIEH MOKHO HCIIOJIb30BATh LIBETHBIC KapaHJalln
u (nomacrepsl. HazBaHHbIE B JEKIUU CCHIJIKM Ha MEPBOMCTOYHHUKH HA/0 MOMETUTH Ha MOJIAX,
4TOOBI PU CAMOCTOSTENIbHON paboTe HAlTH 1 BNIKCATh UX. B KOHCIIEKTE JOCIOBHO 3alUChIBAIOTCS
onpejeNeHusl NMOHATUN, KaTeropuid M 3akoHOB. OCTallbHOE NOJKHO OBITH 3allMCAaHO CBOMMH
cioBamu. KaxaoMy cCTyaeHTY HEOOXOOUMO BbIpabOTaTh M HCIOJIB30BaTh JIOMYCTUMbIE
COKpallleH!s] HanboJiee pacpOCTPaHEHHBIX TEPMUHOB U MOHATUI. B KOHCIIEKT clielyeT 3aHOCUTD
BCE€, YTO MpernojaBareib MUIIET Ha JOCKE, TAK)KE PEKOMEHIyeMble CXEeMbl, TaOIHIIbI, AUArpaMMbl
u 1.7. Tekymas pabora HaJ U3yuyeHUEM HH(OpPMALUU MO amMOyJIaTOPHOMY BEACHHUIO OOJBHBIX
npescTaBisieT co0Oil TJIaBHBIM BHJ CaMOCTOATENBbHOM paboThl cTylAeHTOoB. OHa BKIIOYAeT
00paboOTKy KOHCIIEKTOB JIEKLIUH MyTeM CUCTEMaTH3al[Mi MaTepualla, 3all0JIHEHUS TPOITYIIEHHbIX
MECT, YTOUHEHHsI CXEM M BBIICIICHUS TJIaBHBIX MBICIEH OCHOBHOI'O COJEP)KaHUs JIEKIMH. [J[is
TOr0  HCHOJB3YIOTCA  UMEIoUIMecss  y4eOHO-METOAMYECKHe  MaTepuaiabl W Jpyras
pekoMeH0BaHHas JuTepaTypa. C 1enplo YIydllIeHHs YCBOGHHs Marepuana TpelOyercs
MIPOCMOTPETH KOHCIIEKT Cpa3y IMOcie 3aHATHI, OTMETUTh MaTE€pUall KOHCIIEKTA JIEKIINMI, KOTOPBIIA
BBI3bIBACT 3aTPYJHEHMs JI1 TOHMMAHUS, IONbBITATbCSI HAWTH OTBETHI HA 3aTPyJHUTEIbHBIE
BOIPOCHI, UCMOJIb3YsI PEKOMEHAYEMYIO JINTEPATYPY.

CamocrositeibHasi padora. CamocrosarenbHas paboTa sBISETCS OJHUM U3 BHJIOB
y4eOHOM NIeATeIbHOCTH OOYyYaloIMUXCs, CIIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIHHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH, TBOPUECKOTO MOJIX0/1a K PEIICHUI0 po0iIeM yueOHOoro u
npodeccuoHanbHOrO YpoBHsS. BHeaynuTopHas camocTosiTeNbHasi padoTa BBINOIHIETCS IO
3aJJaHMIO TIperojiaBaTelis, HO 06e3 ero HemocpeAcTBeHHoro yuyactus. llpu npeabsBieHUn BUAOB
3aJaHUil Ha BHEAyJAMTOPHYIO CaMOCTOATENbHYIO pabOTy pEKOMEHIyeTcs HCIOIb30BaTh
TG epeHIIMPOBAHHBIA  MOAXOJ K YpPOBHIO IOATOTOBIEHHOCTH oOywaromerocs. Ilepen
BBIMIOJTHEHHEM  BHEAyAMTOPHOM  CaMOCTOATENbHOM  paboThl  MpernojaBaTeiab  MPOBOJAUT
KOHCYJIbTAllMI0 C ONPEACIECHUEM 1€MW 3a/JaHus, €ro COJEp)KaHUs, CPOKOB BBIIOJHEHUS,
OpPUEHTUPOBOYHOTO 00BeMa pabOThl, OCHOBHBIX TpeOOBaHUM K pe3ybTaTaM paboThbl, KpUTEPUEB
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OLICHKH, (OpM KOHTPOJs U mepeuyHs auTepaTypbl. Coaep:kaHue CaMOCTOSITENIbHON paloThI:
YTEHHE OCHOBHOW M PEKOMEHyEMOM OMOJHUTEIBHOM JIUTEpaTypbl, PEIICHUE CUTYallMOHHBIX
3aa4, 4YTO CHOCOOCTBYET Pa3BUTHIO IO3HABATENbHON AKTHUBHOCTH, TBOPYECKOI'O MBINIICHUS
CTYACHTOB, NPUBUBACT HABBIKM CAMOCTOSTEILHOTO MOMCKAa MH(OpMAIHH, a TaKkxke GpopMupyer
CIIOCOOHOCTP M TOTOBHOCTh K CaMOCOBEPIICHCTBOBAHHIO, CaMOpeallu3allid ¥ TBOPUYECKOH
amanrtanuy. CaMocTosATeNbHAS paboTa ¢ OCHOBHOM M JIOTIOJIHUTENFHON JINTEpaTypoit popMupyeT
CIIOCOOHOCTh aHAIM3UPOBATH COIMANIbHBIE MPOOJIEMbI, YMEHUE HCIOJIB30BaTh Ha MPAKTUKE B
pa3IMYHBIX BUJAX MPO(HECCHOHATBLHOW U COIMATBHON e TSIIEHOCTH.

Crieunanu3upoBaHHble XUMHUYECKHE TPOrpaMMBbl U Jip. /111 mpoBepKH TEKCTOB Ha
OpPUTMHAJILHOCTD ITPpOrpaMMa AHTHUILUIAruaT

Jlis mpoBeieHust IPOMEXKYTOUHOM aTTecTaluu (IK3aMeHa) KOMIbIOTepHas (hopMa IPOBEPKU
MUCHbMEHHBIX padoT

10. IlepeuyeHr UH(POPMANMOHHBLIX TEXHOJIOTHI, HCHOJb3YeMbIX TPH OCYIIECTBJIEHUH
o0pa3oBaTeJIbHOI0 TMpoLecca M0 JAUCHMIUIMHE (MOXYJ0), BKJIKYAs IepedYeHb
NMPOrpaMMHOI0 obecneyeHusi W HMHGOPMANMOHHBLIX CHPaBOYHBIX cHCTeM (NIpH
He00X0UMOCTH)

[Tpu u3yueHUn CTyICHTaMU JUCIUILTHHBI «Heopranudeckre MaTepraibl U (PU3HKO-XUMHUYECKAs
UJCOJIOTHS UX CO3AaHUS» UCTOIB3YIOTCS CIIEAYIOIINE TEXHOIOTHHU:

- TEXHOJIOTHMH TIpOOJieMHOro oOydeHHus: (IPOOJIEMHBIE JICKIIUH, MPOBOIUMBIC B (hopMme
JUaora, peuieHne yueOHo-npoecCuOHANbHBIX 33/1a4 Ha JIEKIUX);

- UHTEpPAaKTUBHBIC TEXHOJOTUU (MPOBEJACHUE JICKIUW JHUAJIOTOB, KOJJIEKTUBHOE
00CyXJIeHHE Pa3NUYHBIX IMOAXOJ0B K PEIICHHUIO TOM WIM WHOW ydyeOHO-mpodeccHoHaTbHON
3a/1a4un);

- UHGOPMAIMOHHO-KOMMYHHUKATUBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH (MOAECIUPOBAHUE
M3Yy4aeMbIX SIBICHUMU, Mpe3eHTaIUsl YUYeOHBIX MaTepUaioB (C MAKETOM MPUKIAJHBIX MPOTpaMM
Microsoft Office Point)) u 3;1eMeHTBI TEXHOJIOTHIA IPOEKTHOTO O0YYEHHS.

11 MarepuanbHo-TeXHU4YecKas 0a3a, HeoOXoAUMasi VISl OCYLeCTBJICHHUA

00pa3oBaTeIbHOIO MpoLecca M0 JHCHUIIINHE

VYuebHasg qucUUIUIMHA obecrieyeHa y4eOHO-MEeTOMUECKOW JOKyMEeHTaluel (KOMIIOHEHT
y4e0HO- METOIMYECKOro KoMILiekca o nucuuiuinie). Ob0ecnedeH noctyn K GoHAaM y4eOHBIX
nocoOuit, 6MOIMOTEeYHBIM (HOHIAM € TEPUOANYECKUMH U3AAHUSMU 110 COOTBETCTBYIOIIUM TEMAM.

VY4eOHble 3aHATUS 10 NPEIMETY MPOBOJATCA B CHELHAIU3UPOBAHHOM ayAUTOPUU
(unTepaktuBHas aocka+tlIK+BuaeonpoekTop). B mpomecce yreHus jneKuuid, UCIONIB3YIOTCS
HarJsiiHbIe TOCOOMSI, KOMIUIEKT CJIaliI0B, BUJEO-JIEKIUH.

Nwmeercs u ucnonb3yercs YMK no nucnuruinae «BoiHbIE pacTBOPBI AJIEKTPOJINTOBY Ha
AJIEKTPOHHOM M OyMa>KHOM HOCHTEIIE.
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MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCHUMCKOI ®EJIEPALITUN
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIHbHOE
YUpEXKJIEHUE BBICLIIET0 00pa30BaHUs
«YEYEHCKUU T'OCYIAPCTBEHHbBI YHUBEPCUTET
UMEHU AXMATA ABYJIXAMUJIOBUYA KAJIBIPOBA»

BUOJIOTO-XUMUYECKUI ®AKYJIBTET
Kadenpa «Xumus»

PABOYAS ITIPOI'PAMMA
YYEBHOU JUCIUITIJIMHBI

«HaHOTEXHOJIOTHH. Hay‘leIe OCHOBBI»

Hamnpasinenue noaroToBku Xumus

Kop HanpaBieHus IOATOTOBKH 04.04.01

[Tpoduiib NOATOTOBKU Heoprannueckas xumust
KBanudukarysi BhITyCKHUKA Maructp

dopma o0yueHus OuHasi, OUHO-3a04YHAas
Kox nucnuninael OT/.01

I'poznsrid, 2023 .




ConramypanoB [.JI. PaGowas mporpamma y4eOHOW auctuiinHbl «HaHOTEXHOIOTHU.
Hayunbie ocuoBb» / Coct. / ContamypamoB I'.JI. — [I'posusiii: ®I'BOY BO «YeueHckwii
rocyaapcTBeHHbIN yHUBepcuTeT UM. A.A. KagpipoBay, 2023 r.

Pabouas mnporpamma y4yeOHOW IMCHMIIIMHBI PAacCMOTpEHa M O0J00peHa Ha 3acelJaHuu
Kadeapel «XUMUSA», PEKOMEHJ0BaHA K HCIOJIb30BAHUIO B y4eOHOM mpouecce (mporokona Nel or
03.09. 2023 r.), cocraBnena B coorBercTBUH C¢ TpeboBanusMu OI'OC BO mo HampamieHuUio
noaroroBkn  04.04.01 — «Xumus» (YpoBEHb MAarucTpaTyphbl), YTBEPKACHHOIO IPUKA30M
MunuctepcrBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 13 ntosnist 2017 r. Ne 655, ¢ yuetom
npopwiss «Heopranuueckass Xumus», a Takke pabouyuM y4yeOHBIM IIJJAHOM TIO0 JaHHOMY
HaIlpaBJICHUIO IOJTOTOBKH.

©Conrtamypanos I'. /1., 2023 r.
©®I'BOY BO «YeueHnckuii rocyjapcTBeHHbIN yHUBepeuTeT UM. A.A. KaasipoBay, 2023 r.



10.

11.

Conep:xxanue

HGJII/I 1 3aJJa41 OCBOCHUA JHUCIUIIIINHBI

[Tepeuenp IaHUPYEMBIX PE3yIbTaTOB O0YUYECHUS 110 JUCIUIIIIHHE
(MOZyJI10), COOTHECEHHBIX C INIAHUPYEMBIMU PE3YJIbTaTaMU OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI

Mecro nucuumumabl (Moxyiisi) B ctpykrype OITOIT

Copep:xaHue JUCHUILIMHBI (MOYJIs), CTPYKTYPUPOBAHHOE 10 TEMaM
(paznenam) ¢ ykazaHHEM OTBEICHHOI'O HAa HUX KOJIUYECTBA
aKaJIEeMUYECKUX YaCOB M BUOB YUCOHBIX 3aHITHI

[lepedyeHp yueOHO-METOMUECKOTO 00SCIICUSHHS TSI CAMOCTOSTEIILHOM
paboThl 00YyHAIOIMIKUXCS 110 AUCHUILITHHE (MOIYIIIO)

@DOoH/T OIICHOYHBIX CPEIICTB ISl TPOBEACHUS IIPOMEXKYTOYHON aTTeCTallun
o0ydaromuxcsi Mo AUCUUTUIHHE (MOJIYIIIO)

[lepeyeHb OCHOBHOM ¥ JIOMIOJHUTEIBHON YUeOHOM JINTEPATYPHI,
HE0OXOIUMOM ISl OCBOCHHMSI TUCITUTUIUHBI (MOIYJIS)

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHKAITMOHHOHN CeTU
"NHTepHer", HEOOXOAUMBIX JI OCBOCHUS JUCIUILTAHBI (MOJTYIIS)

MeTtoaudeckue yKa3aHus ISl 00YYaroNIIXCs IO OCBOCHHIO JTHCIIATLITHBI
(Momyms)

[Tepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMBIX TIPU
OCYIIECTBICHUU 00pa30BaTEILHOIO MPoIlecca MO JUCIUTUINHE (MOYJIIIO),
BKJIIOUAsl IEPEYEHb MPOTPaMMHOT0 obecriedeHust 1 HH(HOPMAIMOHHBIX
CIPABOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH )

Ornucanne MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOM IS
OCYIIECTBIEHUS 00Pa30BaTEIBLHOTO Mpollecca MO JUCIUILTHHE (MOIYIIIO)

CcTp.

10

11

15

16

16

18

18



1. Heau 1 321241 0CBOCHUA IMCUMILIHHBI

esn ocBOEHMSI AUCHUNJIMHBI:

- 03HAKOMUTh MaruCTPAHTOB C OCHOBHBIMH METOJIaMU CUHTE3a HAaHOYACTHII U
U3Yy4YEHUs UX CBOMCTB.

3agaun 0CBOCHUS AMCUMIINHBI:
-3HAaKOMCTBO C OCHOBHBIMHM HANpPABJICHUSIMHU DPA3BUTHUSI COBPEMEHHOW HAHOXMMHUH, METOJUKOMN
MOJTy4eHUsl, CTAOMIIN3alMY U UCCIIEIOBAHUS CBOMCTB HAHOUACTHI], IPUMEHEHUSI HAHOYACTHUI] B HAyKE
Y TEXHOJIOTHH.
2. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 TUCHHUILIUHE (MOTYJII0), COOTHECEHHBIX
¢ IVIAHUPYEMbIMH pe3yJibTATAMHU 0CBOEHHs 00pa30BaTe/IbHOM NPOrpaMMBbl

[Ipouecc u3yyeHUs] TUCHUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE SJIEMEHTOB CIEAYIOLIUX
koMmrieteHuuit B coorBerctBum ¢ ®I'OC no jaHHOMY HanpaBiIEHUIO MOTOTOBKHU:

I'pynna xomnereHuuit Karteropust komnereHuui Kon
YK-1: CnocobeH

OCYILIECTBIIATh
YHuBepcanbHbIE MexXKyapTypHOE KPUTHYECKUM  aHaIu3
B3aMOJIEVICTBUE HpO6H€MHBIX CI/ITyaHI/Iﬁ

Ha OCHOBC CHCTCMHOI'O
nmoaxozaa, BBIpa68.TBIBaTB
CTpaTCruro JIeHUCTBUS

IIK (p)-1: Cnocoben
IUIAaHUPOBATh paboTy U
BbIOMPATH a/IeKBAaTHbIE
METO/Ibl PEIICHUS

CucteMHOe U KpuTHdeckoe | HaYTHO
[IpodeccroHanbHbIe HMCCIIE/I0BATENbCKUX
MBIIITEHHE
3aj1a4 B

HEOPraHWYECKOW XUMUU
UJIU CMEXKHBIX C
HEOPraHU4YeCKOu
XUMUEH HayKax

B pe3yjibTaTe OCBOCHU A AUCIUILIINHBI O6y‘l&IOH.IPII>iC5I JOJIKCH:

HaumenoBanue naaukaropa
KOMIIETEHIIUH

VK-1.3: Kputnueckn 3HaTh: OCHOBHbIE MeETOAbI cOopa ©  aHaiIM3a
OLICHUBACT HAZIC)KHOCTh nHpopmanuu, cnocodbl Gopmanuzanuy eIl U METObI
HCTOYHHUKOB I/IH(I)OpMaI_II/II/I, €€ TOCTHKECHUSL.

paboTaer ¢ IPOTHBOPEINBON YMerb: aHanu3upoBaTh, 0000IIaTh W BOCIPUHUMATH
MH(OpMAIMEH U3 PasHBIX nH(pOpPMAIIMIO; CTaBUTh LIeJb U (POPMYJIUPOBAThH 3aJauu
UCTOYHHUKOB. o €€ JOCTHKEHUIO.

Baanerb: KyJbTYpOi MBILUICHHUS.




[TK(p)-1.1: CocraBnser obuuit 3HaTh:

IUIAH UCCIIEIOBAHMS U JIETaJbHbIE | - OCHOBHBIE HANPABICHUS pa3BUTUS COBPEMEHHOMN
HAaHOXMMHUHU, METOJbl TOJNYyYCHHUs, CTAOWIM3AIUUA W
WCCIIEIOBAaHUsI  CBOMCTB  HAHOYACTHUI, INPUMEHEHHUS
HAaHOYACTHI] B HAYKE U TEXHOJIOTHUHU.

IIJ1aHbl OTACIBHBIX CTaHHﬁ.

Ymersn:
ITIK(p)-1.3: Beibupaer u - MOJy4yaTh BEHIECTBO B HAHOPA3MEPHOM COCTOSIHUU U
MPUMEHSIET COBPEMEHHBIC WCIOJIb30BAaTh ~ HAHOYACTHUIBI  JUIsl  JajbHEHIINX
METO/IbI HCCIICIOBAHUS COCTaBa, | YKCIEPUMEHTOB.
CTPYKTYPBI U CBOMCTB Baagers:
HEOPraHMYECKUX BEIICCTB U - OCHOBHBIMHU METOJIaMH CHHTE3a HAHOYACTHUI U
MaTepHaJioB M3Y4YEeHHs] UX CBOWCTB.

3. Mecro mucuuniaunbl B cTpykrype OIIOII

Jucruminna «Hanotexuomoruu. Hayunbsie ocHoBby (DT/I.01) OTHOCHTCS K JUCIUILTHHAM
dakynpratuBHo# yactu OIIOII BO no nanpaenenuto noarotoBku 04.04.01 «Xumusy.

JlaHHBIM Kypc 3aKkjiajblBaeT 3HAHUA JI HAYYHO-MCCIIECOBATEIBCKOM TMPAKTHKUA U
BBIMIOJTHEHUS] ~ MAarucCTepCKUX  Juccepranuii. JlucuumimHa HEMOCpPeICTBEHHO CBsf3aHa C
HEOpPraHMYEeCKO# Xxumue, pusndueckor XuMHUel U aHATUTUYECKOH XUMHUEH.

4. Coep:xkanue TUCHUILIHHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKa/leMHYeCKHUX WM aCTPOHOMHUYECKHX YacOB M BH/10B
Y4eOHBIX 3aHATHH

4.1 CTpyKTypa AMCIHMIIIMHBI

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI IO JaHHOK opMe 00yUeHUs COCTABISAET 2 3a4eTHHIE
eauHUILIBI (72 yaca)

TpynoeMKocTh, 4acOB
®opma paboTsl 00yyaromuxcs/Buabl yueOHbIX 3aHATHI Cemectp Beero
2 3

KoHTakTHas ayIuTOpHas paboTa 00y9aromMXcs ¢ MIPEMOIaBATENEM: - 17 17
Jlexmu (JI) - 17 17
[IpakTaeckue 3ansatus (113) -
JlaGoparopHbie paboTsl (JIP) -
CamocrositenpHast pabota (CPC) - 55 55
Kypcosoii npoekT (KII), kypcoBas padota (KP)
Jlokman (JI)
Dced (D)
Pedepar (P)
CaMOoCTOSITeIbHOS N3YUYCHHUE Pa3JICTIOB - 55 55
By UTOroBOro KOHTPOJIA - 3a4eT




4.2 Cogepxxanue pa3iejioB IUCHUUNINMHBI

No |HaumenoBanue c ®opma
oJiep>KaHue paszena TEKVIIEro
pasacliapasnena Y
KOHTPOJIS
[lonyyenne u crTaOwiM3anus HAHOYACTHIL
TMosnyuenue u METOJJaMU  XMMHYECKOI'O0  BOCCTAHOBJICHUS,
peakumii B MHLEUIAX, OMyJIbCHsX i KOHTPOJIbHAs
1 cTabunu3anus ’ 5
HAHOYACTHII neHapuMepax, (HoTo- W paauanuoHHo-| PadoTa
XUMHUYECKOIO BOCCTAHOBJICHMSI,
KPUOXUMHUYECKOTO CUHTE3A.
[ IpocBeunBaromas JJIEKTPOHHAS
MUKpockonusa. CkaHupyromas 3J€KTPOHHAas
M MUKpPOCKONHUA.  30HAOBas  MHKPOCKOIIHS.
€TO/IbI
A Jluppakuuonnsie MeToabl. Penrrenorpadus. KonrponbHas
2 HCCICAOBAHIA udpakus HEHTPOHOB,  haGora
HaHOYaCTHLI. PeHTreHoII00pecieHTHAs ~ CIIEKTPOCKOIIHS.
Macc-cnekTpoMeTpusl.
@DOTO31EKTPOHHAs CIIEKTPOCKOIUSI.
CpaBHEHHE BO3MOXKXHOCTEM METOIOB.
Peaknuu gactun Maraus. Peakiuu I'punbspa.
AKTHBallisl MaJbIX MOJIEKYJ. B3pbiBHBIE
peakuuu. CepeOpo © JApyrue MeTauibl.
Crabunuzanys HOJIMMEpaM M Me30TreHaMH.
Kpunoxnmus atomoB u KoHTponbHast
3 Peakuiuu ~ peAKO3EMENIbHBIX  3JIEMEHTOB.
HAHOYACTHI[ METAIUIOB. [AKTHBHOCTb, CEJICKTHBHOCTb H pasMepHpre — PadoTa
bh¢dektl.  Peakumum  Opu CBEpXHHU3KHX
Temneparypax. Peakuunm wactui cepeOpal
pa3Horo pasmepa 1 (popmal.
[[{e104yHBIE U IETOYHO-3EMETBHBIE JIEMEHTHI.
[lepexogupie  mertamnel  [II-VII  rpynm
4 XUMHUeCKHe nepuoandeckoi cucrembl. OnemeHtsl VI KonTponbHas
HAHOPEAKTOPBIL. TpYyHIIbL HepHOI{H‘IeCKOﬁ CHUCTCMEI. pa60Ta
[Toarpynmnel menu 1 nuHKa. [loarpynmna 6opa u
MBILIBSKA.
AHCaMmOJIM ¢ y4acTHEM HAaHOYACTHIL.
Hanoxumus yrieponaa Yrﬂepo,uHLIe HaHOpr6KI/I. 3amnonHeHue
Manenbkue yactuipl  [BHY TPCHHIX TTOIOCTEH. TIpUBUBKA K g yrpopHas
S (GyHKUMOHANBHBIX — rpymm.  TpyOku — Kak
yriepojaa U KpeMHHUS. pabota
D MaTpullbl. BHenpeHne atoMoB M MOJEKYyNl B
YIICPCHBL. MHOTOCJIONHBIE TPYOKH.
Mojen peakuuu aroMOB  METalIOB B
5 Pasmepnbie a3 pexTh BMaTpHIIAX. Temneparypa niasiieHus.| KonrpoasHas
HAHOXHMMHH Onrrueckue CIIEKTPBI. Kuneruaeckue|  paGora

0COOCHHOCTH XHMHUYCCKUX MponeccoB Ha

[MOBEPXHOCTU HAHOYACTHII. O HEKOTOPBLIX|




HaHOACTHI B Karann3 Ha HaHo4yacTHIax. Peakimy OKCHIIOB.
N [TosynpoBonHuku U ceHcopbl. Poroxumus u|KoHTpobHAs
! COBPCMCHHON  HAYKC Wyya odhoTommKa. YTIepoIHbIe HAHOTPYOKH. pabota
TEXHHKE HanouacTuubl B OMOJIOTHU U MEAULIMHE.
HaHO0OBEKThI KaKk OCHOBA HOBBIX JICKAPCTB U
CHCTEM MX HANPABJIECHHOW NOCTaBKU. MIOHHBIN
CUHTE3 HAHOCTPYKTYp Ha IOBEPXHOCTU U B
HaHooGbeKTh KAK 00bEME TMOTYNPOBOAHUKOB. DopMUpOBaHUE
OCHOBA HOBBIX HAHOKPUCTAJUIOB KPEMHHUSI W TepMaHus B
TUOKCHUC KPEMHHUS i MOJIUMEPHBIX| KOHTpOJIbHAS
8 JIEKapCTB U CUCTEM UX [MAarepHalax NpH HOHHOM OomOapaupoBKe. paGora
HaHpaBHeHHOﬁ HpOHeCCbI caMoOopraim3aiiii HAHOCTPYKTYP
JIOCTABKH. [p¥  HWOHHOM  CHHTE€3€. AHHU30TPOIHOE
pacrbUIEHUE MOBEPXHOCTHU
[1OJTYIIPOBOTHUKOBBIX MaTepualioB npu
BO3/ICHCTBUU MOHHBIX MYyYKOB.
Hanommarnocruka. JIHK-uumel ¥ OMOYHMIIBI.
JluTorpaduuecku-uHAyIUPOBAHHAS
HaHOHarHOCTHKA. camocOopka  HaHOCTPYKTyp. IlonsTue OKOHT N
9 JIHK-uums! u muTOrpadUIeCKU-UHIYITUPOBAHHOM p
GHOYMIEL camocOopke HaHOCTPYKTYp. KpemHuesbie pabora
MO/IJIOKKH, TOMOIIOJIUMED,  TPEeOOBaHUAK
Macke.

OYHASA ®OPMA OBYYUEHUA

4.3 Pa3ennl AMCHUIIMHBI, H3y4YaeMble B 3 cemecTpe

No KonnyecTBo yacoB
- o AynutopHas
as- auMEHOBaHHUE Pa3/IeoB
zliena pasit Bcero abota CP
JI I3 | JIP

1 [Toyuenue u cTabuin3aIus HaHOYACTHUII 8 1 - - 7

2 MeTtons! UcclIeqOBaHUS HAHOYACTHIL. 8 2 - - 6

3 |Kpuoxumwsi aTOMOB M HAHOYACTHI] METAJLIOB. 8 2 - - 6

4 [ XuMHYECKHE HAHOPEAKTOPBI. 8 2 - - 6

5 Hanoxumus yrimepona ManeHpkye 4acTULIBI 8 5 6
yriaepoaa u kpemHus. OyinepeHsl.

6 |Pasmeprbie 3pPeKTH B HAHOXUMHUHU 8 6

7 |HanowacTuiipl B COBpeMEHHOW HayKe U TeXHHKE 8 2 6

8 HaHO0OBEKThI Kak OCHOBA HOBBIX 5 5 5
JIEKapCTB M CHCTEM MX HAPaBJICHHOM JTOCTABKH.




9 |[Hamomuarumoctuka. JIHK-unmbl 1 OMOYUIIEL. 8 2 6
Hroro: 72 17 55
4.4 CamocToniTeqibHAsA pa0doTa CTYJAEHTOB
HaumeHnoBanue Tembl Bun camocrositennbHOM
o OueHou”oe Koi-Bo Kon
JUCUUIIIIMHBI WA BHEAYyIUTOPHOI pabOTHI
CPENCTBO 4acoB | KOMIIETEHLIUU
paszzneina oOyugatomuxcs, B T.4. KCP
[Monyuenue u M3y4YEeHUE HAyYHOUI
YK-1
cTadHIn3anus JIATEPATYpPHI 110 TEME P, T, VO 7
ITK(p)-1
HaHOYaCTHI]
MeTobl Hccaenopanus | A3YUCHHE Hay4HOH P, T,YO 6 VK-1
HAHOYACTHIL JUTEPATYPHI 110 TEME TIK(p)-1
M3y4YEeHHE HAyUYHOU P, T, YO
Kpuoxumus atomoB u JIATEPATyPBI 110 TeMe 5 YK-1
HaHOYACTHI] METaJJIOB. ITK(p)-1
X UMIECKIE HA3y4YEeHUE HAYYHOU P, T, YO 6 VK-1
HaHOPEAKTOPHI. JIITCPATYpRL L0 TEME ITK(p)-1
Hanoxumus yriaepona | u3y4eHHE Hay4yHOU P, T,YO
ManeHpKkue 4acTUIbI JIUTEPATYPHI 10 TEME 6 YK-1
yraepojaa u KpeMHHUS. ITK(p)-1
QyJIepeHsl.
Pa3mepnbie a3 ekt B M3YHCHHC HayHHOH P,T.YVO 6 YK-1
HAHOX VMU JUTEPATYPHI 110 TEME TTK(p)-1
Hanogactuiis! B U3y4YeHUE HAy4YHOU P, T,YO VK-1
COBPEMEHHOM HayKe U | JINTEepaTyphl 10 TEME 6
ITK(p)-1
TEXHUKE
HanooObekTs! Kak M3y4YEHUE Hay4YHOU P, T, YO
OCHOBA HOBBIX JUTEPATYPHI 110 TEME VK-1
JIEKapCTB U CUCTEM UX 6
P » TK(p)-1
HaIpaBJIE€HHOMN
JIOCTABKH.
Hanoaunarnocruxka. U3y4YeHUE Hay4YHOU P, T,YO VK-1
JAHK-uumsr u JIUTEPATYPHI 10 TEME 6
ITK(p)-1
OMOYHIIBIL.
Bcero uacos 55

4.5 JIabopaTtopHbie padoThl — He NIPEIYCMOTPEHBI Y4eOHBIM IVIAHOM
4.6 IlpakTHYeckHe (CeMUHAPCKHE) 3aHATHUS — HE TIPETyCMOTPEHBI Y4eOHBIM IIIaHOM

4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — He IPeAyCMOTPEHBI Y4eOHBIM TIJIAHOM




OYHO-3AOYHAS ®OPMA OBYYEHUA

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI IO JaHHON (opMe 00yUeHHUs COCTABISET 2 3a4eTHhHIE

eauHuel (72 yaca)

TpyaoeMKocTh, 4acoB
dopma paboThl 00ydaronXxcs/Buibl yueOHBIX 3aHITHI Cemectp Beero
2 3
KoHTtakTHas aynutopHas paboTa 00ydaroIuxcs ¢ MpenoaaBaTesieM: - 17 17
Jlexumu (JI) - 17 17
[IpakTuueckue 3ansatus (113)
JlaGoparopHbie paboTsl (JIP) -
CamocrosiTenbHas paboTa - 95 55
Kypcosoii npoekT (KII), kypcoas padota (KP)
Jlokman (1)
Dced (D)
Pedepar (P)
CamMOoCTOsITeIbHOS N3YUYCHHUE Pa3JICTIOB - 55 55
By uTOroBoro KOHTpOJIs - 3a4€eT

4.3 Pa3jenbl AMCHUILIMHBI, H3y4YaeMble B 3 cemecTpe

No
pas-
nena

HanmenoBanue paznenos

KonnyecTBo yacoB

Bcero
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[Tonyuenue u cTabmIM3aIus HAHOYACTHI]

MeToapl uCClIeA0BaHMsI HAHOYACTHII.
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XUMHYECKHE HAHOPEAKTOPBI.

Hanoxumus yriepona ManeHbKH€E 4aCTULIBI
yriiepona u KpeMHus. OyiiepeHsl.

PazmepHble 3¢ (eKThl B HAHOXUMUHU

HanodacTuiel B COBpEMEHHON HAyKe U TEXHHUKE

HaHo00BEKTHI KAK OCHOBA HOBBIX
JICKApPCTB U CUCTEM HX HaIlPaBJICHHOM JOCTABKH.

©O©| 00 N|Oo| O (W DN

Hanommarnoctuka. JIHK-uwmer u OmodnIisl.

| OO |0O|0O| OO |00O|O| O | 0O

NN NN N NN - E

O O OO0 O OO o | N

Hroro:

~
N

\'

()]
ol




4.4 CamocrosiTeqibHAsA padoTa CTYJAEHTOB

HaumeHnoBanue Tembl Bun camocrositennbHOM
o Ouenou”oe Koi-Bo Kon
JUCUUTIIIMHBI WA BHEAYyIUTOPHOI pabOTHI
CPENCTBO 4acoB | KOMIETEHLIUH
paszzneina oOyuaromuxcs, B T.4. KCP
[Monyuenue u M3y4YEeHUE HAyYHOUI P, T,VO VE-1
cradmim3anus JIATEPATYPHI 110 TEME 7
ITK(p)-1
HaHOYaCTHI]
MeTobl Hccaenopanus | A3YUCHHE Hay4HOH P, T,YO 6 VK-1
HAHOYACTHIL JUTEPATypHI [10 TEME K (p)-1
U3Yy4YEHHE HAyUyHOU P, T,YO
Kpuoxumus atroM0oB 1 JINTEPATYPHI 110 TEME 6 YK-1
HAaHOYACTHI] METAJIJIOB. ITK(p)-1
X UMIECKIE HA3y4YEeHUE HAYyYHOU P, T, YO 6 VK-1
HaHOPEAKTOPHI. JIITCPATYpRL L0 TEME ITK(p)-1
Hanoxumus yriaepona | u3y4eHHE Hay4yHOU P, T,YO
ManeHpKkue 4acTUIbI JIUTEPATYPHI 10 TEME 5 YK-1
yraepojaa u KpeMHHUS. ITK(p)-1
QyJIIepeHsl.
Pa3mepnbie a3 ekt B M3YHCHHC HayHHOH P,T.YVO 6 YK-1
HAHOX VMU JUTEPaATypHI [10 TEME TK(p)-1
Hanouactuiie! B W3y4YCHHUE HAyUYHOU P, T,YO VK-1
COBPEMEHHOM HayKe U | JINTEpaTyphl 110 TEME 6
ITK(p)-1
TEXHHUKE
HanooObexTs! Kak M3y4YEHUE Hay4YHOU P, T, YO
OCHOBA HOBBIX JUTEPATYpPHI 110 TEME VK-1
JIEKapCTB U CUCTEM UX 6
P » TK(p)-1
HaIpaBJIE€HHOMN
JIOCTABKH.
Hanoaunarnocruxka. U3y4YeHUE Hay4YHOU P, T, YO VK-1
JAHK-uumsr u JIUTEPATYPHI 10 TEME 6
ITK(p)-1
OMOYHIIBL.
Bcero uacos 95

4.5 JlaGopaTtopHble padoThI — He NPEeAYCMOTPEeHbI Y4eOHBbIM IIJIAHOM
4.6 IlpakTHyeckHe (CeMUHAPCKHE) 3aHATHUS — HE TIPETYCMOTPEHBI Y4eOHBIM IIaHOM

4.7 KypcoBoii npoekT (KypcoBasi pa60oTa) — He MPeAyCMOTPEHBI Y4eOHBIM MIIIAHOM

5.IlepevyeHb y4eOHO-METOAUYECKOT0 00eceYeHUs IJIs CAMOCTOSITEILHOI padoThl
00y4arouUXCcH Mo JUCHHUILIMHE (MOXYJIIO0).

Jis opraHu3zali caMOCTOSITENIbHOW paboThl 00yYaromuxcs B COCTaBe y4yeOHO-METOJUYECKOro
KOMIUIEKCa TUCIUILUIMHBI UMEIOTCS HaOOphl MHAMBHUIYAJIbHBIX 33JaHUIl U TeCTaM MO OTAEIbHBIM
TeMaM JUCHUIUIMHBL. YYeT pe3ybTaTOB CAMOCTOATENbHOM paboThI BeleTCsl B paMKaxX PeHTHHTOBOM
cucTteMbl AuciuIUIMHBL. Ha camocTosTenpHyr0 NOArOTOBKY IHUCHHIUIMHBL «HaHOoTexHOIOrMM.
Hayunble ocHOBBI) MpeaycMOTpeHo 55 yacoB. B kaduecTBe MpoMeKyTOUHOM OIEHKH YCIEBaeMOCTH
CTYJIEHTOB HCIIOJb3YIOTCS YCTHBIE OIPOCHI BO BPEMs POBEAEHUS MTPAKTUUECKUX 3aHATUH. C LEebro

10



~ow

o

9.

10.
11.

12.
13.
14.

YCHENIHOTO YCBOEHHs Marepuana JUCHUIUIMHBI CTYJEHTaM IpPEUIaraeTcs BBITOJIHEHUE
WHJIUBUIYAIbHBIX 3aMaHuil. JlJIss KOHTPOJIs YCBOCHMSI JAHHOM TUCHUIUIMHBI YYE€OHBIM IIJIAHOM
IIpeayCcMOTpeHa cava sk3aMeHa. Ha sk3aMeHe cTyieHTaM IpeaiaraeTcsl pelunTh 3a1a4y U OTBETUTH
Ha JIBa TEOPETHUYECKUX BOIPOCA MO MarepuaiaM ydeOHOW aucuuIuInHbl. CTYIEHT CUYHTAeTCs
JOMYIICHHBIM K cJjaue 3K3aMeHa IMpU YCJIOBHM BBIMOJIHEHHS WM IUIaHA Y4YeOHBIX 3aHATUH U
BBITIOJIHEHUH BCEX 3aJJaHUI U TECTOB B TEUEHHUE CEMECTPA, B COOTBETCTBUH C PEUTUHIOBOM CUCTEMOM.
[Ipu npoBeieHNH 3K3aMEHA OTBET CUUTAETCS YJIOBIETBOPUTENIBbHBIM B ciaydae 50-60 % npaBuiIbHBIX
OTBETOB HA TEOPETUYECKHE BOMPOCHI M  pemeHud 3aaaud. OTBET CcuMTaeTcs He
YAOBJIETBOPUTENBHBIM, €CJIM MaTEpPHUAl YCBOEH CTYJEHTOM MeHee, ueM Ha 50% u 3a1aua He pelieHa.
Jis monmydeHus Oonee TIyOOKMX W YCTOWYHMBBIX 3HAHWN CTYACHTaM PEKOMEHAYETCS U3y4aTh
JOTIONTHUTEIBHYIO JIMTEPATypy, CIHMCOK KOTOpOil mpuBeneH B 1.8 paboueil mporpammbl IO
JTUCITUIIMHE, a TaKXKe JJIs PacIIUpPEeHHs 3HAHWN 1O TUCIUIUIMHE W JUTsl BBIIOJIHGHUS pedepara
PEKOMEHJIyeTCs UCI0JIb30BaTh MHTepHET-pecypchl: MOUCKOBBIE CailThl, 0a3bl TaHHBIX XUMUYECKUX
COCIMHCHUH, AIICKTPOHHbBIE OnOmoTexu (1.7).

6. ®oH/ OLIEHOYHBIX CPEICTB VIS MPOBEAeHUs aTTeCTAMU 00YUYAIOIIUXCS 10 JUCIUTINHE
(Mmony.110)

[IpenycMoTpeHsl clieyoue BUAbl KOHTPOJISI KAUe€CTBA OCBOCHMSI KOHKPETHOM IUCLMILIAHBIL:
- TEKyLIMA KOHTPOJIb YCIIEBAEMOCTH

@DOH/T OLIEHOYHBIX CPEJICTB IS MPOBEICHUS TPOMEKYTOUHOM aTTeCTaIli 00YYarOIINXCATIO
JTUCIUTUINHE 0(DOpPMIICH B TIPUIIOKEHUH K padoUeii mporpaMme JTUCITUTUINHBL.

TuroBkie KOHTPOJIBHBIC 3aaHW UM MHBIC MAaTCPUAJIbI, HGO6XOIII/IMI)I€ JJIA OHGHKH3HaHHﬁ,
YMeHHﬁ, HaBBIKOB 1 (I/IJ'II/I) OIIbITA ACATCIBHOCTH B IIPOLCCCC TCKYHICI'O KOHTPOJIA

IIpumepHBIEe BOIPOCHI VI KOHTPOJILHBIX padoT:

Cdhopmynupyiite 0cOOEHHOCTH XUMHUYECKOTO BOCCTAHOBJIEHUS IIPU TOJTYYEHUH HAHOYACTHUIL
METAJLIOB.

[TpuBennTe NpUMeEpsI MOTyYEHUSI HAHOYACTHI] METAINIOB XUMUYECKUM U PaAHallMOHHO-
XUMHUYECKHM BOCCTaHOBJIEHUEM.

KakoBbl (hyHKIIMM OpraHUYeCKUX pacTBOPUTENIEH B CUHTE3€ HAHOUACTHILL?

O0bsicHUTE, TOYEMY MULIEIIIBI U JEHIPUMEPHI MOKHO MCIIOJIB30BaTh AJIs CTAOMIN3aluu
HAHOYACTHII.

[TpuBenuTe npuMepsl IPUMEHEHUS MOPUCTBIX CTPYKTYP AJIs CTAOUIM3alMi HAHOYACTHULL.
CpaBHHTE HOTOXUMHUECKOE U PAJUAIMOHHO-XMMUYECKOE BOCCTAHOBIIEHHUE [l CUHTE3a
HaHOYaCTHI] MeTasuioB. [IpuBenuTe npumepsl.

OOBsACHUTE IPUHIUIIBI 30J1b-TeJIb-METO0/1a 1 OCOOCHHOCTH UCIIOJIb30BaHUS CBEPXKPUTHUUYECKHX
pPacTBOPOB JUIsl CHHTE3a HAHOYACTHULL.

OxapakTepu3yiTe CXOACTBO U PA3IUUUE METOA0B MATPUYHOU U30JISLUY U
IpenapaTUBHOUKPUOXUMUU.

HazoBute 0co0€HHOCTH KOHICHCAIIMH BEIIECTB Ha XOJIOAHbIE TOBEPXHOCTH.

Onummre (HakTopbl, BIUAIONIKE TIa peaklUy IPpU HU3KUX TeMIlepaTypax.

ITpuBennTe npUMepsl yCTAHOBOK JAJIS OJyYEHUSI HAHOYACTHULL C IPUMEHEHUEM Pa3INIHbIX
XUMHYECKHX METOJIOB.

[TpuBeauTe MpUMEpPHI UCIIOIB30BAHUS IOIMMEPOB IS YIIPaBIeHUs (HOpMOM HAHOYACTHII.
HazoBute n3BectHbie BaM (hopMbl HaHOUacTull. [IpuBenure npumep

Oxapaktepu3yiiTe 0COOCHHOCTH U CTIEHU(PHUKY TPOCBEUUBAIOIIECH JIEKTPOHHON MHUKPOCKOIHH.
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15.
16.
17.
18.
19.

20.
21.

22.
23.

24.

25.

26.
27.
28.

29.
30.
31.
32.

33.
34.
35.

36.
37.

38.

39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

OnumuTe NPUHIUIBI pAOOTHI 30HI0BBIX MUKPOCKOIIOB Pa3JIMYHBIX THUIIOB.

Oxapakrepu3yite 0COOCHHOCTH AU(PPAKIIMOHHBIX METOJIOB aHATTU3A.

ComnocraBbTe cienu(UKy U 4yBCTBUTEIBHOCT Pa3IMYHBIX CIEKTPAIbHBIX METO/I0B.
OOBbsiCHUTE KOHKYPEHTHBIE MEXAaHU3MBbl PEAKIIUI YAaCTHUI] MarHUs C rajoreHyrJIeBoA0pPOIaMHu.
OxapakTepu3yiite 0COOCHHOCTH KPUOPEAKIMNA YaCTHIL] Pa3InYHbIX METAJUIOB C AUOKCUAOM
yraepoaa.

OO0BsicHUTE 0COOEHHOCTH U IPUYMHBI B3PBIBHBIX KPHOPEAKLIUH.

[TpuBeauTe IPUMEPHI IPUMEHEHHSI TOJIUMEPOB [T CTAOMIIM3alluU MOHO- M OMMETaNTNYECKUX
HAHOYACTHII.

Onummre U 00BSICHUTE 0OCOOCHHOCTH CIIEKTPOB CEPeOPO—CBUHEII.

OxapakTepu3yil Te 0COOEHHOCTH U3MEHEHUS IPOBOAMMOCTH MOHO- U OMHAHOYACTHL] pa3IMYHbIX
METAaJIJIOB.

OOBsicHUTE U3MEHEHHUs, HA0II0JaeMble B AJIEKTPOHHBIX clieKTpax U cuekTpax JIIP B cucreme
cepeOpo-ImaHoONPEHIIL.

[TpuBeauTe NpUMeEpPhl HCIOIB30BAHUS METACTAOMIIBHBIX KOMIIJIEKCOB U1 U3yU€HHs] aKTUBHOCTH
YacTHI] METaJLJIOB.

Oxapakrepu3syiite 0COOEHHOCTH JIEKTPOHHOTO cTpoeHus P30.

Oxapakrepu3yiiTe 0COOEHHOCTH peaKlMil YaCTUIl camapus CO CIIUPTaMU U YTIIEBOIOPOJIAMHU.
Hazosure cnenuguyeckre 0COOEHHOCTH PeaKIMi YaCcTHIl METaJUIOB B HU3KOTEMIIEpaTypPHbIX
COKOH/IEHCaTaXx.

[Tpoananu3upyiTe peakiMOHHbIE BO3MOKHOCTH METO1a KPUOKOHICHCALIUH.

Ha npumepe camapus 1 rosibMus 00bICHUTE OCOOEHHOCTH UX CIIEKTPOB B MATPULIE APTOHA.
CpaBHUTE peakllMy YacTULl MarHys U caMapus B JBOMHBIX U TPOMHBIX CUCTEMAX.
Oxapakrepu3yiiTe 0COOEHHOCTH peaKlMi YaCTULl MAarHUs C YEThIPEXXJIOPUCTBIM YIIIEPOIOM.
Chopmynupyiite BO3MOXKHBINH MEXaHU3M PEAKIIMU.

[Tosicuute Ha IpUMepax NOHSTHS AKTUBHOCTH U CEJIEKTUBHOCTH HAHOYACTHI] METAJLJIOB.
OOBbsicHUTE Ha IPUMEpPE YacTHI] cepedpa, Kak MOXKHO YIPABIATh UX pa3MepoM U (GOpMOi.
Oxapakrepu3yiTe NperuMyIIecTBa HU3KUX TEMIIEPATYP MPHU U3YUEHUH PeaKuil C y4acTHEM YacTHUIl
METAJIJIOB.

Uto Takoe HaHOPEaKTOPHI?

[Touemy yacTHIIBI MarHUs MOJB3YIOTCS 0COOBIM BHUMaHHeM uccienoBaTeneii? [Ipusenute
PUMEPBHL.

OO0BsicHUTE 0COOEHHOCTH PeaKIMii U aKTUBHOCTH YaCTHIl MAarHUs M KaJIbIH C
MOHOTaJIOT€HMETaHaAMH.

[TpuBenuTe NpUMeEpHl pEAKUi C y4acTUEM HAHOKPUCTAJIJIOB OKCH/IA MarHusl.

Oxapakrepu3yiiTe 0COOEHHOCTH peakIMii YacTULl HUOOUS C pa3IMYHBIMU MOJIEKYJIaMHU.
OO0BscHUTE 0COOEHHOCTH pazMepHOro 3G ¢eKTa B KHHETHKE peakiyii yacTUI] HuoOus ¢ nerepueM
U a30TOM.

[TpuBeauTe npuMepsl pa3MepHbIX 3()(HEKTOB ¢ yyacTHEM YacTHIl BoJib()pama 1 BaHAIMSL.
IIpuBenuTe npuMeEpsl peakinii HEMOHOTOHHOW 3aBUCUMOCTH OT YMCJIA aTOMOB JKeJle3a.
Oxapaktepu3yiite 0COOEHHOCTH MpoIlecca MOIyYEeHUS COIbBATUPOBAHHBIX YaCTHI] METAJLIOB.
[TpuBenuTe mpUMepsl peakuii C yduacTueM HaHOYAaCTUIl KOOaIbTa.

Oxapaktepu3syiite 0COOCHHOCTH MOyYeHHus ouMeTtanueckux yactuil FePt.

Oxapakrepu3yiite cienupuKy peakinii 3apsKeHHbIX U HEUTPaIbHBIX YaCTUI MEJIH.

Yro Takoe nepeconbBaTanys yactuil Meramia? [Ipusenure npuMepsl.

[TpuBenuTe mpUMepHI MOTyUYEHUS YaCTULL Pa3HOU (HOPMBI.

[TpuBeauTe MpUMEPHI U MPOAHATU3UPYHTE OCOOCHHOCTH PEAKIIUN C yYaCTHEM YaCTHIl aTFOMHHUS.
[TpuBenuTe mpUMepsl peakuii C y4acTUEM YETHBIX U HEUETHBIX YaCTHII.
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52.

53.

54.
55.
56.
57.
58.
59.
60.
61.
62.
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69.
70.

71.

72.

73.
74.
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76.
77.

78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.

OxapakTepu3ynTe CaMOOPTaHU3aIIMIO0 YaCTUIl M CTAOMITM3UPYIOMIKMX JUTaHa0B. [IpuBeau e
IPUMEPBHIL.

[TpuBenute npuMepsl U OOBICHUTE MPOLIECCHl CAMOOPTaHU3aMK CHEePUIECKUX U
CTEP)KHEOOPA3HBIX YACTHII.

CdopmynupyiiTe ycinoBus, BIUSIONINE HA CAMOOPraHU3allMI0 HAHOYACTHII.

[lepeunciure U 0XapaKTepU3yUTe METOBI UCCIAEAOBAHUS CAMOOPTaHU3alMd HAHOYACTHII.
Oxapakrepu3yiite 0COOEHHOCTH XUMUYECKUX PEaKIuil ¢ yyacTueM QyIiepeHoB.
OxapakTepu3yil Te IpoLEeCChl 3all0JIHEHUS HAHOTPYOOK.

Kak ocymiecTBisifoT NpuBUBKY (DYHKIIMOHAIBHBIX TPy K HAHOTPYOKam?

[IpuBenuTe mpuMepsl BHEIPEHUSI aTOMOB M MOJIEKYJI B MHOTOCJIOMHBIE TPYOKH.

Kakwue pazmepnbie 3¢ dekTbl HA0MI0AAI0TCS B HAHOXUMUU?

Kakue Mozenu ucronbp30BaHbl AJisl aHAIU3a B3aUMOACHCTBUN MeTaUI—JIUraHa?
OxapakTepu3yiTe MO€IH, UCIIOIb30BAHHBIC JIJIS1 ONTMCAHUS 3aBUCHMOCTH TEMIIEPATYPhI
MJIaBJICHUS OT pa3Mepa YacTHUI] MeTalIa.

OxapakTepu3yiTe 3aBUCUMOCTh ONTUYECKHX CIIEKTPOB OT pa3Mepa YacTHII.

Kak cBs3aHa mocTosiHHAs pEUIETKU C pa3MEepPOM YaCTUIIBI?

Oxapakrepu3yiite 0COOEHHOCTH KHHETHKHU PEAKIIHI ¢ y4acTHEM MaJioTo YUCIIa YacTHII.
OxapakTepu3yiTe 0COOEHHOCTH TEPMOIUHAMUKN HAHOYACTHII.

Oxapakrepu3yiite Bnusinue pH Ha TepMOIMHAMUKY HAHOYACTHIL.

Oxapakrepu3yiTe oTaeIbHbIC CTaIUN (HOTOKATATUTHIESCKOTO BOCCTAHOBIICHHS TUCYIH(UIOB HA
JTUOKCHJIe TUTaHa C HAHECEHHBIMU HAHOYACTUIIaMU cepedpa.

[TpuBenuTe mpuMepsl pazMepHbIX 3 (HEeKToB B hoTOKaTamu3e.

OxapakTepu3yiTe BO3MOXHOCTH 30H/I0BOM MUKPOCKOIIUU B OCYIIECTBICHUU XUMUYECKUX
peaKuHnii.

Oxapakrepu3yiite 0COOEHHOCTH OKHCIIEHUS! OKCHJIA YTIIepO/ia YaCTUIIAMHU Pa3HOT0 pa3mMepa
Pa3IMYHBIX METAJIIOB.

HpI/IBeI[I/ITe MMpUMEPBI 1 OTMETHTC 0COOCHHOCTH KaTaTUTUYCCKUX peaKI_II/Iﬁ C Y4aCTUECM HAaHOYACTHUILL

najaus.

[TpuBennTe NpUMeEpsl PEAKIIMN HAHOKPUCTAIUIMUECKUX OKCHJIOB.

[TpuBennTe npUMeEpHI MOTYyUYEHUS U UCTOIb30BAaHUS MOIYITPOBOJHUKOBBIX HAHOYACTHULL.
OOBscHUTE BIAMSHUE pa3Mepa YacTHI] TOJyPOBOAHUKOB Ha IIMPUHY 3alPEILIEHHON 30HBI.
OObsicHUTE TPUHLIUIT PAOOTHI HAHOPA3MEPHOT'O AJIEKTPOHHOTO BBIKJIIOUATEIS.

[TpuBennTe NpUMEpBI CEHCOPHBIX MaTEpUAJIOB HAa OCHOBE MOIYIIPOBOAHUKOBBIX OKCHIOB U
TeTEPOCTPYKTYP.

Kakue BO3MOXHOCTH OTKPBIBAET ISl TOIYYEHHSI CEHCOPOB MCIOJIb30BaHNE HAHOMATEPHUAIIOB?
[TpuBenute npuMepsl GOTOXMMUUECKHUX IMPEBPAIICHUN ¢ yYaCTHEM HaHOYACTHII.

[TpuBeauTe MpUMEPHI HCIOIB30BAHUS YIIIEPOAHBIX HAHOTPYOOK.

OxapakTepu3yiTe MeTO/1bl UCIIOJIb30BaHUSI HAHOYACTHI] B OMOJIOTMH U MEIUIIUHE.

HazoBute MeTob! BBeleHUS] OMOMAaTEpUANIOB B KUBbIE KJIETKH U OPIraHU3MBI.
OxapakTepu3yiTe NpoLecch pacro3HaBaHUs OMOMOJIEKYJIaMU HEOPIraHNYECKUX MaTepUaIoB.

OxapaKTepI/ByﬁTe 3HAYCHHUEC KBAHTOBO-XUMHUYCCKHUX MCTOJOB aHaJIM3a U peaKLII/Iﬁ B Ta30BOM (base.

CdopmynupyiiTe BO3SMOXKHOCTU UCHIOIB30BaHUS HU3KUX TEM MepaTyp Uil pa3BUTHS HAHOXUMUHU.
[TosicHuTe, Kak B HAHOXUMUH [1€PECEKAIOTCS HAYUHBIE U PAKTHUECKUE MTPOOIEMBI.
Oxapakrepu3yiite mpo0ieMbl MaclITaOUPOBAHUS U BOCIIPOU3BOUMOCTHU U HX CBS3b C pa3MepoM
M3y4aeMbIX YaCTHII.

OObsicHUTE 3HaYEHHE JIsI HAHOXUMUHU HCCIIEIOBAaHUM B IIUPOKOM MHTEpBaje TEMIEPATYD.
ChopmynupyiiTe BO3MOXKHBIE TEPCIIEKTUBHBIE HAIPABJICHUS UCCIEIOBAHUN B HAHOXUMHUH.
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Metoanueckre MaTepHuallbl, ONpeIeIAIoNe MPOLEAyphl OLICHUBAaHUS 3HAHUH, YMEHHUH,
HAaBBIKOB U (WJIM) ONbITA IEATEIbHOCTH
KonTpoasnas padora

OrneHnBaeTCs HE TOJBKO ITyOWHA 3HAHWHN MOCTABICHHBIX BOIIPOCOB, HO M YMEHUE U3TIOKHUTh
HUCbMEHHO.

Kpumepuu oyenusanus: nocinenoBareabHOCTb, NOJHOTA, JOTMYHOCTh HM3JI0KEHMS, aHAIU3
pa3IMYHBIX TOYEK 3PEHUs], CaMOCTOsTeIbHOE 0000IIeHne Matepuana. M3noxenue marepuana 0e3
(akTHUECKUX OIHUOOK.

OneHka «omauuHo» CTaBUTCS B CIIy4ae, KOIr/la COOJIIO/ICHBI BCE KPUTEPUH.

OneHka «xopouioy CTaBUTCSA, €Cu 00ydJarolIUCs TBEPAO 3HAET MaTepuall, rpaMOTHO U, IO
CYLIECTBY M3JIaraeT ero, 3HaeT MPaKTUIECKyIo 0a3y, HO JOITyCKaeT HECYIIECTBEHHbIE OTPEIIHOCTH.

OneHka «ydogremseopumenbHoy CTaBUTCS, €CU O0yYalOIUNACS OCBOMJI TOJILKO OCHOBHOM
MaTepuay, HO He 3HaeT OTACJIbHBIX JETaJIeH, TOMyCKAaeT HETOYHOCTHU, HEIOCTATOYHO MPaBUIIbHBIC
(bopMyIIUPOBKH, HaApyIIaeT IOCIEIOBATENFHOCTh B HW3JIOKEHUU MarepHualna, 3aTpyJIHSeTCs C
OTBETaMHU, MOKA3bIBAET OTCYTCTBUE JOJIKHOM CBSI3U MEXKIY aHAIN30M, apTyMEHTAIIMEH U BHIBOJAAMHU.

OueHka «HeyoosiemgopumenbHoy CTaBUTCA, €CIM OOydYaloIIuiics HE OTBeYaeT Ha
MOCTaBJICHHBIE BOIIPOCHI.

Jranbl GopMUPOBAHUSA M OLEHUBAHUS KOMIIETEeHIUI

Ne KouTtponupyemsie pazessl (TEMBbI) Koa xomnierenumu HaunmenoBanue

n/m JUCITUILIAHBI (unu ee yacTH) OLICHOYHOT'O CPEJICTBA

1 [Tonydenue u crabunn3anus VK-1, TIK(p)-1 P, T, VYO
HAHOYACTHI]

2 MeTtoabl ucciaen0BaHusd HAHOYACTHILI. YK-1, I[TIK(p)-1 P, T, VO

3 Kpuoxumus aToMOB 1 HAHOYACTHIL VK-1, TTK(p)-1 P, T, YO
METAJIJIOB.

4 XHWMHYECKHE HAHOPEAKTOPBI. YK-1, IIK(p)-1 P,T,YO

5 Hanoxumus yrinepona Manenbkue P, T, YO
YaCTHUIBI YIJIEPO/Ia U KPEMHHSL. VK-1, TIK(p)-1
QDyJIIIepeHsl.

6 Pa3mepHbie 3¢ heKThl B HAHOXUMUHI YK-1, IIK(p)-1 P,T,YO

7 HanowacTuiiel B COBpeMEHHON HayKe U VK-1, TIK(p)-1 P, T, YO
TEXHHUKE

8 HaHooOBeKTHI KaKk OCHOBA HOBBLIX P, T, YO
JIEKApCTB U CUCTEM UX HaAIIPaBICHHOU VK-1, IIK(p)-1
JIOCTaBKH.

9 Hanomnarasoctuka. JJHK-unmnsr u VK-1, TIK(p)-1 P, T, VYO
OMOYHIIBI.

Ixajna 1 KpUTEPUH OLIEHUBAHHUS MUCbMEHHBIX M TBOPYECKHUX PadoT

BaJibl Kpurepun

['mybokoe u  TpodyHOE YCBOGHME HporpaMMHoro Matepuana. [lonHsle,
nocie0BaTelbHble, TI'PAMOTHBIE W JIOTUYECKHM M3JIaraeMble OTBETHl  IpHU
5 BUJOM3MEHEHUN 3ajaHus. CBOOOJHO CIPaBIseTCS C IMOCTaBICHHBIMU 3a/1a4aMu,
MOKeT  OOOCHOBAaTh  MPHUHATHIE  pEIIEHUs,  JEMOHCTPUPYET  BIAaJCHHE
Pa3sHOCTOPOHHUMHM HaBBIKAMU M IIPHEMaMH BBITIOJIHEHUS IPAKTHUYECKUX padoT.

14



3HaHME MPOTPAMMHOIO MaTrepualia, TPAaMOTHOE H3JIOKEHHE, 0e3 CyIIeCTBEHHBIX
4 HETOYHOCTEN B OTBETE HA BOIPOC, IPABUIIbHOE IPUMEHEHUE TEOPETUUECKUX 3HAHUH,
BJIQJICHUE HEOOXOIMMBIMY HABBIKAMU TPU BHITIOJTHCHUH MMPAKTUYCCKHUX 3a]1a4.

JleMOHCTpUpyeT yCBOEHHE OCHOBHOIO Marepuaja, IpU OTBETE JOIYCKAaKTCs
HETOYHOCTH, MPH OTBETE HEJOCTATOYHO MPABHILHBIC (OPMYIUPOBKH, HAPYIICHUE

3 [IOCJIEIOBATEILHOCTH B M3JI0KEHUM IIPOrPaMMHOIO Marepuana, 3aTpyJHEHUsS B
BBIIIOJIHCHUH IIPAKTUYECKUX 3a4aHUM.
21 CnalGoe 3HaHME MPOrpaMMHOIO MarepHuaia, IpU OTBETE€ BO3HUKAKOT OLIMOKH,
3aTPYAHEHUS IPU BHIIOJHEHUHU MPAKTHYECKUX padoT.
0 He Ob110 NONBITKY BBINOJIHUT 3aJIaHHE.

Illkajia ¥ KPUTEPUH OLICHMBAHMUS TECTOBBIX 3aJaHUI

Onenka Kpurepuun
«OTI4HO» 3amanue BoInoaHeHO Ha 91 - 100%
«XO0poI1Io» 3amanue BoinoaHeHo Ha 81 - 90%

«Y IOBJIETBOPUTEIILHOY 3ananue BeimosHeHO Ha 51 - 80%
«HeynoBnerBopurensHo» | 3aganue BeimoaHeHo Ha 10 - 50%

7. IlepevyeHb OCHOBHOM M I0MOJTHUTEIbHON Y4eOHOM JTUTEPATYPbI, HEOOXOAUMOM 1151
OCBOCHHUS TMCHHUILINHBI

7.1 OcHoBHas JuTepaTypa:

1. [MonyyeHnue U uccienOBaHUE HAHOCTPYKTYp. JIabopaTopHbIi MPakTUKYM MO HaHOTEXHOJIOTUSAM
[OnexkTponnbiit pecypc]/ A.A. EBmokumoBa [M Ap.].— DJIEKTPOH.TEKCTOBBIC AaHHBIE.— M.:
BMHOM. JlaGopatopus 3HAHUH, 2011.— 147 c— Pexum JocTyna:
http://www.iprbookshop.ru/4592.— 5BC «IPRbooksy, 1o maposio

1. Ceprees I'.b. Hanoxumus. M.: K1Y, 2009. 336 c.

2. Augpuesckuii P. A., Poryns A. B. HanoctpykTypabie MaTepuansl. M.: Akagemus, 2005.192 c.
3. Mancypu I'.A. Ilpuniuns! HaHoTexHONOTUU. MccnenoBanue KOHACHCUPOBAaHHbBIX BEIIECTB
MaJIbIX CUCTEM Ha MOJIEKYJIipHOM ypoBHe. M.: Hayunsiii mup, 2008. 268 c.

7.2 JlomostHUTEIbHAS JIUTEpaTypa

4. Pam6bumau H.I'. bepeskun A.B. ®usndeckue 1 XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTUU. M..:

®usmataur, 2008. 454 c.

5. Cy3nanes N.II. HanorexHosorusi: (uU3MKO-XUMHUSHA HOKJIACTEPOB, HAHOCTPYKTYD
n HaHoMmaTepuasioB. M.: Komknura, 2006. 592 c.

6. Moparumos .M., Koo A.H., Hazapos FO.®. OcHOBBI KOMIIBIOTEPHOTO MOJIEIMPOBAHUS

HaHocHCTeEM: YdeOHoe mocodue. — CII0: Jlans, 2010. 384 c.

7. psuxoB I1.H. Yraeponusie HAaHOTpYOKHU: CTpOEHUE, CBOMCTBA, puMeHenue, M.. bunom, 2006.

293 c.

8. Ilyn Y., Oysnc ®@. Hanotexnonoruu — M.: Texnocdepa, 2004. — 328 c.

9. http://www.nanometer.ru/ — caiiT HaHOTEXHOJIOTHYECKOTO cooOIecTBa «HaHomeTpy»

10. http://www.rusnanonet.ru/ - cadT poccuiickoli HAaHOTEXHOJIOTUIECKOH CETH

11. http://www.nanonewsnet.ru/ — caiit o HanoTexHosorusx B Poccuu

12. http://www.nanorf.ru/ - sxypaan «Poccuiickie HaHOTEXHOJIOTHIY

13. http://www.nanojournal.ru/ - Poccuiickuii 31eKTpOHHBINA HAHOXKYPHAIT

14. XKypnan «Poccuiickue HAHOTEXHOJIOTUN.
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http://www.iprbookshop.ru/4592
http://www.nanometer.ru/
http://www.rusnanonet.ru/
http://www.nanonewsnet.ru/
http://www.nanorf.ru/
http://www.nanojournal.ru/

7.3 CoBpeMeHHbIe MPo(deccHoHATIbHbIE 0a3bI JaAHHBIX U HHGOPMAIHOHHbIE CIIPABOYHbIE
CHCTEMbI

http://www.portalnano.ru- ®eaepansusiii uatepuer nopran HAHOTEXHOJIOTI'MU U

HAHOMATEPUAIJIBI

http://www.nanometer.ru- Hanometp HanotexHosoruueckoe coobiectso http://www.iachano.ru

— HanmonanbHbIi HH(MOPMAIMOHHO-aHATUTUIECKUNA LICHTP

«HaHOTEXHOJIOTHH U HAHOMATEPUAIIbD)

http://www.nanojournal.ru — Poccuiickuii anekTpoHHbIN HaHOKypHa http://www.nanoportal.ru —

NudopManoHHO aHATMTHYECKHIA TTOpTaT

110 HaHOoTexHoJorusM u HanoMatepuanam ®I'YII BHUMHM um. A.A.bouBapa

http://www.nanorf.ru — XXypuan «Poccuiickue HanoTexHoorum» http://popnano.ru —

«[TomynsipHbIC HAHOTEXHOIOTHID)

http://www.sci-innov.ru — ®eepanbHbIi MOPTAN 10 HAYYHON ¥ HHHOBAIHOHHOM J€STEIbHOCTH

http://www.nanoforum.org — EBpomneiickuii HaHOTeXHOJIOrHUYeCKuit moptain http://www.Kiae.ru —

Poccwuiickuit Hayunsriii Llentp «Kypuarosckuit Muctutyt» http://www.nanovip.com —

MexnyHapoaHbIN KaTajor, HOCBSIIEHHbIN Ou3Hecy B chepe HAaHOTEXHOIOT UM

http://www.nanonewsnet.ru — «Caiit o Hanorextosorusx Ne 1 B Poccun» 15

http://www.nanometer.ru — Hanometp", caiit ¢akynbrera Hayk o Mmarepuasnax MI'Y um. M. B.

JlomoHocoBa

http://www.nsti.org — MactutyT Hano Hayku u texHosioruit NSTI http://elibrary.ru/defaultx.asp -

Hayunast snextponnas 6ubsaroreka http://www.nanowerk.com — MHbopMaIioHHbIH TOpTa

Nanowerk http://www.nsf.gov — National Science Foundation (NSF) — HanimoHasIbHBIN Hay4HBIN

dona CIIA

http://www.portalnano.ru - ®enepanbHbiii KHTEpHET - opTai «HaHOTeXHONIOTUH 1

HaHOMAaTEePHAIIBI»

http://www.nanoforum.org - EBponeiickuii Hanotexnonoruueckuii [Topran

8. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH "UHTepHeT" (1as1€E -
ceThb "UHTepHeT"), HEOOXOAUMBIX /1JI51 OCBOEHMS IHCHUTIIUHBI

www.iprbookshop.ru

www.knigafond.ru

http://www.pedagogika-rao.ru

http://elibrary.ru — Hayunas snextponsas 6ubamnoreka, cucrema PUHIT
http://pedsovet.org/-unrepHeT neacoBeT

DNeKTpOHHO-OMONIMOTeUHass cuctemMa wu3aatenbctBa «Jlawb» - Pexum nocryma: http://
e.lanbook.com

oakrwdE

8.1 CocTaB nporpaMMHOro odecrne4yeHus
1. Enunas anekTpoHHas oOpa3oBaTesbHas cuctema U-complex
2. AHTUIIaruat
3. Omeparmonnas cuctema Windows
4. KowmmbloTepHas mporpamma Juist XumMukoB AcidBasel ab
5. KowmmbroTepHas nporpamma uis XamMukoB ChemLab

9. MeTronuyeckue yKa3aHusi JAJisl 00y4aIOLIUXCS MO0 OCBOEHUIO TUCIHUILUIUHBI (110 BUAAM
Y4eOHBIX 3aHATHH)

B coorBerctBun ¢ tpeboBanusiMu OI'OC BO mnpenogaBanue y4eOHOM TUCIUIIMHBI
«HanorexHonornn. HayuHble OCHOBBI» OCHOBBIBA€TCSI HAa HMHHOBAllMOHHBIX IICHXOJIOTO-
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http://www.nsf.gov/
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http://www.knigafond.ru/
http://www.pedagogika-rao.ru/
http://xumuktutor.ru/view_programm.php?id=13
http://xumuktutor.ru/view_programm.php?id=16

MeAarorn4eckux TEXHOJOTUSAX, HAMpaBJICHHBIX Ha TOBbIIIEHHE 3()PEKTUBHOCTHM M KadyecTBa
dbopMupoBanus MPo(hecCHOHATBHBIX HABBIKOB OOydaromuxcs. OcHOBHbIMEH (hopmamu 0OydeHUS
ABIIAIOTCS: JIEKLIMH, JIAOOpaTOPHBIE 3aHATHUS, a TAKXKE CAMOCTOsITeNIbHAsA paboTa y4alerocs.

Jlekums. Jlekuuyu uuTaroT 1o HamOoJiee BaKHBIM paszzaenamM nporpaMmbl. OHM HOCAT
poOJIeMHBIN XapakTep U (OPMUPYIOT Y CTYICHTOB CHCTEMHOE Ipe/CTaBiIeHHEe 00 H3ydyaeMBbIX
paszenax mpeaMmera, 00eCIeYyMBalOT YCBOCHUE UMH OCHOBHBIX NMPHHIUIOB M TOJIOKEHUH JaHHOU
JuciuIinHbl. KoHCieKTHpoBaHUE JIEKIUIl BEETCs B CIIEUaIbHO OTBEICHHOM AJIsi 3TOr0 TETPajy,
KOKIBIA TUCT KOTOPOU JTOJIKEH UMETh TOJs (4-5 ¢M) ISl TOTOTHUTENBHBIX 3anuceid. Heobxommumo
3aMKChIBaTh TEMY M IUIAH JICKIHM, peKOMEHAYEMYIO JUTepaTypy K TeMe. 3alucH pa3aesioB JEKIUU
JIOJKHBI UMETh 3ar0JIOBKH, I10J13ar0JI0BKH, KpacHbIE CTPOKH. JlJi BbIIEIEHUS pa3JIenoB, BHIBOJIOB,
onpezieNieHu, OCHOBHBIX HJEH MOXXHO HCIOJb30BaTh LIBETHbIE KapaHAAalld M (romacTepsl.
Ha3BanHbple B JEKIMM CCBUIKM Ha TEPBOMCTOYHHKH HAJO0 IMOMETUTh HA TMOJIAX, YTOOBI IpHU
CaMOCTOSITENIbHOI paboTe HaTH U BIIMCATh UX. B KOHCIIEKTE TOCIOBHO 3alIMCHIBAIOTCS OMPEeIICHU S
MOHSTUN, KaTeropuil 1 3aKoHOB. OCTaJIbHOE JTOJKHO OBITh 3allCaHO CBOMMHM cioBaMu. Kaxxnomy
CTYJIEHTY HEOOXOAMMO BbIPa0OTaTh M UCIHOJIb30BaTh JOMYCTHUMbIE COKpallleHus Hauboee
pacIpoCTpaHEHHBIX TEPMUHOB U MOHITUNA. B KOHCIEKT cieayeT 3aHOCUTh BCE, YTO MPENo1aBaTelNb
MUIIET Ha I0CKE, TAK)KEe PEKOMEH IyeMble CXeMBbI, TaOJIUIIbI, TUarpamMmsl U T.1. Tekyias pabora Haj
n3ydeHrueM HHGOpMaIu 1Mo aMmOyJIaTOPHOMY BEICHHIO OO0JIBHBIX MPEICTABIISAET COOOM TTIaBHBIN BU
CaMOCTOSITeNNbHOM paboThl cTyaeHTOoB. OHa BKJIIOYAaeT OOpabOTKY KOHCHEKTOB JIEKIHUNA IyTeM
CUCTEMAaTH3allMi MaTepuasa, 3aloJIHEHUs MPOIYIIEHHBIX MECT, YTOUHEHHS CXEM U BBIJCJIECHUSA
TJIaBHBIX MBICJIE OCHOBHOT'O COJIEP KaHUS JIEKIUU. J1JI 3TOr0 HCTONb3YIOTCS UMEIoIIHecs y4eOHo-
METOMYECKHE MaTeprabl U Apyras peKoMeH 10BaHHas quTeparypa. C 1eblo yIyulIeH!s] yCBOSHUS
MaTepuaia TpedyeTcs IpOCMOTPETh KOHCIEKT cpa3y Moclie 3aHATHI, OTMETUTh MaTepHall KOHCIIEKTa
JEKUUH, KOTOPbIM BBI3BIBACT 3aTPyJHEHUs JJIi TOHUMAHUS, IONBITaThCS HAMTH OTBETHI Ha
3aTpYJHUTENbHBIE BOIIPOCHI, UCIOB3Ysl PEKOMEHIYEMYIO JIUTEPaTypy.

CamocrositesibHas padora. CamocrosiTenbHas paboTa SBISETCS OJHUM M3 BHJIOB YICOHOM
JeSITeIbHOCTH 00yYaroIMUXCsl, CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSATENbHOCTH, OTBETCTBEHHOCTH U
OpPraHW30BaHHOCTH, TBOPUECKOTO MOAX0Ja K PEUICHUI0 MPoOIeM yueOHOro U MpodhecCuOHAIBHOTO
ypoBHs. BHeayuTopHasi caMOCTOsATeNIbHAs paboTa BBIMOJIHACTCS 10 3aJlaHUI0 MpernojaBares, HO
0e3 ero HemocpenCTBEHHOTo ydactus. [Ipu mpeabsBieHUM BHUIOB 33/JaHUN Ha BHEAYJIUTOPHYIO
CaMOCTOSITENIbHYIO Pa00Ty peKOMEHy€eTCsl UCIIO0Ib30BaTh TU(GEepeHIIMPOBAHHBIN OAX0/] K YPOBHIO
MOJrOTOBJIEHHOCTH oOyuatomerocsi. [lepen BhIMONHEHHEM BHEAYJUTOPHOW CaMOCTOSTEIbHOM
paboThI pernoiaBaTeNb MPOBOAUT KOHCYJIBTALIUIO C OTIPE/IETIEHUEM LIeNHN 33/1aHus, €r0 CO/IepIKaHus,
CPOKOB BBITIIOJTHEHUS, OPUEHTHUPOBOYHOTO 00beMa pabOThl, OCHOBHBIX TPEOOBAHUN K pe3ysbTaTaM
paboThl, KPHUTEPHEB OLIEHKH, (OPM KOHTpois M nepeuyHs mureparypsl. ConepxkaHue
CaMOCTOSITENIbHOM pabOThI: YTEHHE OCHOBHOM M PEKOMEHIYEMOH JOIMOJIHUTEIbHON JUTEpaTyphl,
pellleHHe CHUTYallMOHHBIX 3a/1a4y, YTO CIOCOOCTBYET pPa3BUTHIO IO3HABATENbHOM aKTUBHOCTH,
TBOPYECKOTO MBIIIJIEHUS CTY/I€HTOB, IPUBUBAET HABBIKU CAMOCTOSITEILHOIO IMOKUCKa HH(pOpMaIuy,
a Takke GOPMHUPYET CIIOCOOHOCTh U TOTOBHOCTh K CAMOCOBEPIIEHCTBOBAHHIO, CAMOpEaIH3alui U
TBOpueckoil agantanuu. CamocTosiTenbHas paboTa ¢ OCHOBHOW M JOMOJHUTENBHON JIUTEpaTypoi
dopmupyeT CcrnocoOHOCTh aHAIM3UPOBATH COLMAIBHBIE MPOOJIEMBI, YMEHHE HCIOJb30BaTh Ha
MPAKTHKE B Pa3IMYHBIX BUIaX MPOPECCUOHANIBHON U COLUAIBHOMN 1€ATEIbHOCTH.
Crnennanu3upoBaHHbIE XUMUYECKHE TPOTrpaMMBbI U JIp. /11 MpOBEPKH TEKCTOB HA OPUTMHAIBHOCTh
nporpaMma AHTHUILIaruar
Jlnis mpoBeieHus MPOMEXYTOUYHOH aTTecTaluu (IK3aMeHa) KOMIIbIOTepHast opMa MPOBEPKU
MACbMEHHBIX PaboT
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10. llepeyenb HH(POPMALHOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX PH OCYIIeCTBJIEHUH
00pa3oBaTeILHOIO NMpPoIecca Mo JUCUUILINHE (MO1YJ/II0), BKJIOYAasi epevyeHb MPOrPaMMHOI0
o0ecrieyeHUus1 1 MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

HpI/I HU3YYCHUU CTYACHTAMH JUCHUIIINHBI «HanorexHosmoruu. HaquHe OCHOBBI» UCITIOJIB3YIOTCA

CICOYIOIUE TEXHOJIOTHH:

- TEXHOJIOTUU MPOOJIeMHOTO oOyueHus (ImpoOJIeMHBIC JEKIMH, MPOBOAUMEIE B (dopMme
Jajora, pemeHne yaeOHo-poheCCHOHABHBIX 3314 Ha JICKITHUX);

- UHTEPAKTHBHbIC TEXHOJOTHHU (IIPOBEACHUE JICKIMI JIUATOTOB, KOJJICKTUBHOE 00CYXKIEHUE
Pa3JIMYHBIX TIOJIXO/I0B K PEIICHHUIO TOM WM WHOU Y4eOHO-TTPOECCHOHATLHON 3a1a4H );

- MH(POPMALMOHHO-KOMMYHUKATUBHBIE 00pa3oBaTeIbHbIE TEXHOJOTHH (MOJEIMPOBAHUE
U3yYaeMbIX SIBICHHM, MPE3CHTAIMsS YYeOHBIX MaTepHAIOB (C TMAKETOM NPUKJIAIHBIX MPOTrPaMM
Microsoft Office Point)) 1 21eMeHTBI TEXHOJIOTHIA IPOSKTHOTO O0YYCHHS.

11.MaTepuajibHO-TeXHUYecKasi 0a3a, He00OXoAMMast 1J1s1 OCYIIeCTBJIECHUS
00pa3oBaTeILHOIO Npouecca MO0 JMCHUIINHE
VYyebHas nucuMIuinHa obOecreueHa ydeOHO-METOAMYECKOW ITOKyMEHTaluen (KOMIOHEHT
y4e0HO- METOAMYECKOTO KOMIUIeKca mo auciuiuinae). ObecrnieyeH noctyn K (oHAaM Y4eOHBIX
nocoOuii, OnOIMOTEeYHBIM (POHAAM C MEPUOTUISCKUMHU M3JAHUSAMHU MO COOTBETCTBYIOIIMM TEMaM.
YyeOHble 3aHATHS MO MPEAMETY MPOBOASATCS B  CHEHUAIU3UPOBAHHOW ayAUTOPHUH
(unrepaktuBHas nockatlIK+Buneonpoekrop). B mpouecce 4yreHusl JEKIMI, HCHOIb3YIOTCS
HarJIsIHbIE TOCOOMSI, KOMIUIEKT CIIaiI0B, BUEO-JICKIUH.
Nmeercsa u ucnonb3yercas YMK no nucuuninmse « BogHbie pacTBOPBI 2JIEKTPOJIMTOBY Ha

AIIEKTPOHHOM U OyMa)KHOM HOCHUTEJE.
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MUHHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU
®denepallbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
YUPEKICHUE BBICIIETO 00pa30BaHM
«YEYEHCKU T'OCYJJAPCTBEHHbBIN YHUBEPCUTET
UMEHU AXMATA ABJIYJIXAMHOBUYA KAJIBIPOBA»

BUOJIOI O-XUMUYECKNU ®AKYJIBTET

Kadenpa «Xumus»

PABOYA ITPOI'PAMMA
YYEBHOU JUCIIMITJIMHBI

«IIpoOupHBIi aHATHU3»

Hanpasnenve noarotoBku XuMus

Ko HampaBiieHus: TOATOTOBKH 04.04.01

[Tpodunb moaAroTOBKH Heoprannueckas xumus
KBanudukanuys BeITyCKHUKA Marwuctp

®dopma 00yueHus Ounast, 0YHO-3a09HAast
Koxa nucuumninHbl OT.02

I'po3nbiif, 2023 1.




Pabouass mporpamma mucrumiauabl «[IpoOupnsbriii anamus» /coct. K.A-B. [lyaumnoB —
['po3usiii: ®I'OY BO UI'Y, 2022 .

PaGouas mporpamma y4eOHOI OUCHHUIUIMHBI pacCMOTpeHa M OA00peHa Ha 3acelaHuu
Kadeapsl «XUMHs», PEKOMEHIOBaHa K UCIOJIB30BaHUIO B YueOHOM mporiecce (rmpoTokon Nel ot
03.09. 2023 r.), cocraBnena B cooTBercTBUH C TpeboBanmsimu PI'OC BO mo HampapieHHUIO
noaroroBku 04.04.01 — «Xumus» (ypoBE€Hb MarucTparypbl), YTBEPXKIECHHOIO IPUKA30M
MunucrepcTBa 006pa3oBanus u Hayku Poccuiickoit ®@enepanuu ot 13 uronsa 2017 r. Ne 655, ¢
yueToM npoduis «Heopranmueckass XuMusi», a Takke pabounM y4eOHBIM IJIAHOM I10 JAaHHOMY
HAIPAaBJIECHUIO MOJIMOTOBKHU.

©lllyaunos K.A-B., 2023 r.
©dI'bBOY BO «Yeuenckuit rocynapcTBeHHbINH yHUBEpcUTET UM. A.A. Kagsipoay, 2023 1.
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10.

11.

Conep:xkanue

[enu 1 33724 OCBOCHUS JTUCITUTLIAHBI

[lepeueHs MIaHUPYEMBIX pPE3yAbTATOB OOYUEHHUS IO UCHUIUIMHE
(MOZym10), COOTHECEHHBIX C IUIAHUPYEMBIMU pE3YJIbTaTaMU OCBOEHHUS
00pa3oBaTeNnbHOM MPOrpaMMbl

Mecto qucuumiuHel (Moayis) B ctpykrype OITOIT

CopnepxaHue TUCUUIUIMHBI (MOIYJIS), CTPYKTYPUPOBAHHOE IO TeMaM
(paszmenam) ¢ ykazaHHeM OTBEICHHOTO Ha HUX KOJIMYECTBA aKaIEMUICCKUX
4acoB U BUIOB Y4€OHBIX 3aHATUIN

[TepeueHn y4e0HO-METOINIECKOTO obecrnievueHus VIS
CaMOCTOATEIILHON PabOThl 00yUYaIOIIUXCS 110 JUCIUIUTHHE (MOIYJTIO)

@DOHJT OLEHOYHBIX CPEIACTB JJS TIPOBEACHHS IMPOMEKYTOTHON
aTTecTaluy 00yJarouXcs Mo IUCHUIUTHHE (MOTYIIIO)

[lepeueHr OCHOBHOW M JONOJHUTEIBHOW Y4E€OHOW JHUTEpaTyphl,
HE0OXOIUMOM JIJIsl OCBOCHHUSI TUCITUTUIUHBI (MOIYJIS)

[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHONW CETH
"NuTepHer", HeOOXOIUMBIX ISl OCBOCHUSI TUCITUTLIMHBI (MOJTYIIS)

Meronudyeckue ykazaHUs Uil OOydYalomUXcs 10  OCBOCHUIO
JTUCIUIUTAHBI (MOJTYJIS)

[lepeyeHsr WHQPOPMAIMOHHBIX TEXHOJOTHH, HWCIOJIB3YEMBIX TIpU
OCYIIIECTBICHUH 00pa30BaTEIbHOIO MpoIecca Mo TUCIHUILUIUHE (MOIYIIIO),
BKJIFOYAsl TICPEYCHHb IMPOTPAMMHOTO OOecTeueHuss W WH(OOPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM (TIPU HEOOXOAMMOCTH )

Onucanne MaTepUaTbHO-TEXHUYECKOW ©0a3bl, HEOoOXOAMMOW st
OCYIIIECTBIEHHS 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTHHE (MOIYIIIO)

o~
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14

14

17

17



Ienun u 327241 0CBOCHHUS THCHUIIIUHBI.

Leab ocBOeHUS IMCUMIIUHBI:

OBnazeHue CTyJJeHTaMH 3HaHUSIMH TEOPETUUECKUX OCHOB ITPOLIECCOB METAIYPru4€CKOIro
MPOM3BOJICTBA OJIATOPOAHBIX METAJUIOB U3 PYAHOTO ChIPbs, 03HAKOMJIEHUE C HCTOPHUEH,
COBPEMEHHBIM COCTOSIHHEM IPOU3BOJICTBA 30JI0TA U cepedpa NepCHeKTHBAMH Pa3BUTH STON
oTpaciu

3agaun:

- 00yuyeHHe CTYAEHTOB (PyHIaMEHTAIbHBIM MOJI0KEHUSM, JIEKAILIUM B

OCHOBE TEXHOJIOTMH METAJIIyPTHYECKUX MIPOLIECCOB

- pacCCMOTPEHHE TEXHOJIOTMUYECKHUX, IKOHOMUYECKUX U IKOJOTUYECKUX ITPOOIIEM METAILITypIUU
Ha YPOBHE JOCTUKEHUI MUPOBOW HAyKH B 3TUX O0JIACTSX;

2. IlepeyeHb IUIAHHPYEMBIX Ppe3yJabTAaTOB O00y4eHHMs MO JUCHHUILIMHE (MOAYJIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrpaMMbl
IIponiecc u3ydyeHus AUCUUILIMHBI HalIpaBjieH Ha (POPMUPOBAHUE JIEMEHTOB CIICAYIOIINX
koMmreteHiuit B cootBeTcTBuM ¢ @I'OC mo jaHHOMY HaIpaBJIEHUIO IMOJATOTOBKH:

I'pynna komnerenuuit Karteropusi komnereHumi Kon

1K (p)-1: Cnocoben
IUIAaHUPOBATh padboTy U
BBIOMPATH a/IeKBaTHBIC
METOJBI peIIeHUS

CucteMHOE M KpuTHYeckoe | Hay1HO"
I[IpodeccuoHanbHbIE HCCIIEI0BATENBCKUX
MBILJIEHHE
3a1a4 B

HEOPraHWYECKOW XUMUU
WJIU CMEXHBIX C
HEOPraHUYeCKOM
XUMHUEH HayKax

B pe3ynbpraTe 0ocBOE€HUS AUCHUIIIIMHBI 00yJaIOUTUICS TOJIKEH:
HaumenoBanue nnaukaropa

KOMIICTCHIINHU
[TK(p)-1.1: CocraBinser | 3HATh:
oOmMi TUIAaH WCCIICAOBAHUS U - TEOPETHUYECKHE OCHOBBI XUMUYECKHUX M OTAEIHHBIX

ACTAIBHBIC  TUIAHBI  OTACIBHBIX | yHCTPYMEHTAIbHBIX METOLOB aHAIN3a,

CTajuu. - 00IIME 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHYIECKHX

MK(p)-1.3: BuGupaer u peaKkIuil, UCIOJIb3YEMBIX B AHAIIUTHYECKON

MPUMCHACT COBPCMCHHBIC XUMHH,
METOIbI MCCIIENOBAHUA COCTaBa, | ~ METOAOJOTHIO BLI60pa MCTOJOB aHAJIM3a JJIs1 pCIICHUSA
CTPYKTYPBI " ceorict | KOHKPCTHBIX MPAKTUICCKUX 3a1a4.

HCOPTaHUYCCKUX BCIICCTB u

MaTepuaioB Ywmers:
- TOPHMEHSATh OCHOBHBIC 3aKOHBI AHATMTHYECKOI

XUMHH NIPU 00CYXKISHUU PE3yIbTaTOB aHAIN3a;
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Baanern:

SKCIEPUMEHTOB;

- TECOPECTUUCCKNMU
O6H&py>KCHI/I$I, pa3aciieHud U KOJIMYCCTBEHHOI'O
OmnpeaAcICHHA BCIICCTB,

3HaHUAMU (6]

- OPUCHTHUPOBATLCA B OCHOBHBIX AHAJIUTHYCCKUX H
MCTPOJIOTHYCCKUX XAPAKTCPUCTUKAX MCTOAOB aHAJIMU3a.

MeToIax

METOAaMU O0pabOTKU Pe3yNIbTaTOB XUMHUYECKHUX

3.Mecto nucuumiaunel B ctpykrype OITOIT:

Hucuunnuna «[IpoOupHbi aHamU3» OTHOCUTCS K AUCHMILTMHAM (haKyJIbTaTUBHON YacTH
OIIOII BO no nampasienuto noarotoBku 04.04.01 «Xumus» 1 u3ydaercs B 3 ceMecTpe Ha OUHOM

OTACJICHHNU U B 4 Ha 0YHO-3a0YHOM.

I[aHHBIfI KypC 3aKjIaAblBACT 3HAHUA JIA HaquO-HCCHeI[OBaTGHBCKOﬁ IMPAKTUKU U

BBIIIOJIHCHUS  MAruCTCpCKHUX ﬂHCCCpTaHHﬁ. I[I/ICI_[I/IHJ'II/IHEI HCIIOCPCACTBCHHO

HEOpPraHUYeCcKoi Xxumue, pusnueckor XUMHUEH U aHATMTUYECKON XUMUEH.

4.CTpyKTYypa IUCHUILIHHBI

CBsiA3aHa

OOm1ast TpyI0EMKOCTh TUCIUILINHEI 110 TAaHHOH (popMe 00yUYeHHs COCTABIIAET 2 3a4eTHBIC

eauHUILIBI (72 yaca)

®dopma paboThl oOy4daronxcs/Bunbl yaeOHBIX 3aHITHI

TpynoemMKocTs, 4acoB

Cemectp

2 3

Bcero

KonraktHas ayaAuTOpHAast pabota o0 yyaroImuxcs
[IPEIO0/1aBaTEIeM:

C

17

Jlexumn (J1)

17

[Tpaktiueckue 3anstus (I13)

Jlaboparopubie pabotsl (JIP)

CamoctosrenbHas padora (CPC)

38

Kypcooii npoext (KII), kypcoBas pabora (KP)

Hoxman (/1)

Dcer (D)

Pedepar (P)

CaMOCTOSTEIIbHOE HN3YUCHUC pa3JCJIOB

38

Bug utorosoro KOHTPOJIA - 3a4CT




4.2 Coneprxanue pa3iejoB JUCHUNINHBI

Pa3BapuBanue kopoibka
0JIarOpOAHBIX METAIJIOB U
HOJITOTOBKA 30JI0TOM

KOPTOYKH K B3BCIIHNBAHUIO.

6J'IaFOpOJIHBIX METAJIJIOB

Ne HanmenoBanmue pa3ziesna Conep:xanue pa3aena ®opma
pasziena TeKylIero
KOHTPOJIA
1 Paszgen 1. TeopeTnyeckre 0CHOBBI 3, P
OTt60p TIpo0O U3 TBEPIBIX npobooTdOopa
CBIITYYUX MaTepUaIoB [Ipumep pacuera cxembl
COKpaIlleHUS
CrniocoOpl nepemMeruBaHus
Matepuaina npo6. [IpakTuueckue
CHIOCOOBI COKpaIIeHHsI MPod
2 Paznen 2. PeakTuBsbl, npuMeHsIEMBIE B 13, JIP, P,
[[TuxTOBaHKWE HABECKU npobupHom ananuze. lllnxroBka PT3
MaTepuana nepea po6
TIJIaBJICHUEM
3 Paznmen 3. CymHoCTh turensHoro | /13, JIP, P
TurenpHOE NIaBICHUE maBiaeHus. [IpoaykTel TUresnbHOU
30JI0TOCOJEPKAIIUX PY]L maaBku. PacueTsl coctaBa muXT s
TUTEIEHOTO IUTaBIICHUSI.
Knaccudukanms
30JI0TOCOAEpKAIUX  MaTepuaoB,
MOCTYNAIOIMX  HAa  MPOOUPHBIN
aHain3. TUrenpHOE  IUIABJIEHUE
MAaTepHaJIOB pa3HbIX Ki1accoB. Turiu
VTS 1a00paTOPHBIX IUIABOK.
Meroanka THTE€TBHOTO TIUIABIICHUS.
[IpuMeHeHne MeHOTO KOJIJIEKTOpA B
MpOOMPHOM aHalM3e U  OIeHKa
Pa3IMYHBIX CIIOCOOOB TJIaBICHUS
4 Paznen 4. Haznauenwme onepanuw, | /3, JIP, P
[lepOepHoe m1aBneHUE U MpaKTHKa MIPOBE/ICHMUS.
KyneJvpoBaHue cBUHILIOBOro | KBaproBanue 305oTocepeOpsHOro
CIuIaBa KOpOJIbKa
5 Paznen 5. CrniocoOsb1 pa3zBapuBanus kopoiska | 3, JIP, P




OYHAS ®OPMA OBYUYEHUA

4.3 Pa3aesibl JMCHUIJIMHBI M BUAbI 3aHATHIA, H3yUaemble B 3 ceMecTpe

Ne HaumeHoBaHue pa3jesia IUCUHILTUHBI KosamnyecTBo yacoB
LI AynutopHas Bcero
pabora yac.
J JIP CP
1 | OrGop npod n3 TBEpABIX CHITYYHX MAaTEPHUAIOB 2 2 8 12
2 | luxToBaHMe HABECKH MaTepualia mepes 2 2 8 12
IUIaBJIEHUEM
3 | TurenbHOE TIABICHUE 30JI0TOCOEPIKAIIUX PY/I 4 4 8 16
4 | llepGepHoe miaBIeHUE U KYIEIUPOBAHHE 4 4 12 20
CBUHIIOBOTO CILIaBa
5 | Pa3BapuBanue KopoJibka 0J1aropoAHBIX METAJIOB U 5 5 12 22
MOJrOTOBKA 30JIOTOM KOPTOYKH K B3BEIINBAHUIO
Utoro 17 17 38 72
4.4 CamocTtosiTeibHAs padoTa CTY/JAeHTOB
HanmenoBanue Bun
TEMBI JUCLUIUIMHBI WU CaMOCTOATEIbHON OueHoyHo Kou- Kon
pasznena BHEAyJAUTOPHOU pabOThI € CpPelCTBO BO YacOB | KOMIIETCHIIUU
oOyuvaromnuxcs, B T.4. KCP
Ot6op mnpold w3 U3yuyeHHe  Hay4dHOH
TBEPABIX CBIITY4YHX | JUTEPATYPHI IO TEME 13, JIP, P 6 HK(p)- 1
MaTepHuaoB
[IInxTOoBaHNE HABECKU W3ydeHHe  HAyYHOH
MaTepuasa rnepej JUTEPATYypHI 110 TEME A3, JIP, P 8 [IK(p)-1
IJIaBJIEHUEM
TurensHoe MIaBIeHNE U3yuyeHHe  Hay4dHOH
30JI0TOCOEPIKAIINX JUTEPATyPHI IO TEME J13, JIP, P 8 TIK(p)-1
PYA
[lepOepHoe m1aBneHue W3ydeHHe  HayYHOH
U KYIIEJIUPOBaHUE JIUTEPATYPBI 110 TEME A3, JIP, P 8 [IK(p)-1
CBUHIIOBOTO CIJIaBa
PasBapuBanue U3y4yeHUE  HAy4HOU
KOpOJIbKa JUTEPATyPHI IO TEME
6J1aropoIHBIX
METaJJIOB U 13, JIP, P 8 [IK(p)-1
MOJITOTOBKA 30JI0TOM
KOPTOUYKH K
B3BEIINBAHUIO
Bcero yacos 38




4.5 JIabopaTopHbie padoThl

Ne Ne pazpena HanmeHnoBanue ceMruHapoB Tpyno-
/0 | AMCUUIUINHBI €MKOCTh
(dac.)

HaumenoBaHue CEMHUHApPOB

1. 3 TurenpHOE 11aBIICHUE MaTepualos | kiracca 3
2. 3 TurensHOE TU1aBIeHKEe MaTepuaioB I kimacca 3
3 4 TurenpHoe mnaBneHue matepuana Il kiacca 3
4 4 TurenpHOE MIaBaeHUE MaTepuana [V kimacca 4
5) 4 KynenupoBaHue CBUHIIOBOTO CIljIaBa 4
Hroro 17

4.6 IlpakTuyeckne (CEeMUHAPCKUE) 3aHATHUS — HE NPEIYCMOTPEHBI YICOHBIM IIJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi pa6oTa) — HE IPeAyCMOTPEHBI YUeOHBIM IIIIAHOM

OYHO-3A0YHASA ®OPMA OBYYEHUA

OOm1ast TpyI0EMKOCTh TUCIUILINHEI 110 JaHHOH (popMe 00yUIeHHUs COCTABIISET 2 3aUeTHBIC
eauHuIbl (72 yaca)

TpynoemMKkocCTs,
®dopma paboTsl 00yuaromuxcs/Buabl yueOHbIX 3aHATHHA CemecTp Bcee
ro
3 4
KoHnTtakTHas aynutopHas paboTa 00ydaromuxcs ¢ MpenoaaBaTesieM: - 34 34
Jlexumm (J1) - 17 17
[Tpaktuueckue 3austus (I13)
JlabopaTtopusie padoTs (JIP) - 17 17
CamocTosTenbHas pabora - 38 55
Kypcooii npoext (KII), kypcosas pabora (KP)
Hoxnan (JT)
Ocea (D)
Pedepar (P)
CaMOCTOsATEIbHOC U3YUCHUE PA3JICIIOB - 38 38
By uTOroBoro KOHTpOIIA - 3a4eT

4.3 Pa3aeibl JMCHUIJIMHBI M BUAbI 3aHATHIA, H3yUaemble B 4 cemecTpe

Ne HaumenoBaHue pa3aesa 1M CUUIINHBI KosmuecTBo yacos
ILII AynuTtopHas Bcero
pabota yac.
J JIP CP
1 | OtGop npoO U3 TBEPABIX CHITYUHX MATEPUATIOB 2 2 8 12




2 | lluxToBaHME HAaBECKH MaTepHuala rmepexn 2 2 8 12
IUIaBJIEHUEM
3 | TurenbHOE MIABICHHUE 30JI0TOCOEPKAIINX PY/ 4 4 8 16
4 | [llepGepHOE MIaBICHUE U KYNEITHPOBAHNUE 4 4 12 20
CBUHIIOBOTO CIIJIaBa
5 | Pa3BapuBaHue KopoJibKka 0J1aropoHBIX METAIIOB U 5 5 12 22
MOJTrOTOBKA 30JIOTOM KOPTOYKH K B3BEIINBAHUIO
Uroro 17 17 38 72
4.4 CamocTtosiTeibHAs padoTa CTYyIeHTOB
HanmenoBanue Bun
TEMbI JTACLUIUIMHBI WIH CaMOCTOATEIIbHOMN OrneHo4YHO Koun- Kon
paszzena BHEAyIUTOPHOM pabOTHI € CpeACTBO BO YacOB | KOMIETECHIINH
oOyuvaromuxcs, B T.u. KCP
Ot6op mnpold w3 W3Y4YeHHE  Hay4HOU
TBEPABIX CBIIIY4YHX | JJUTECPATYPHI IO TEME 3, JIP, P 6 HK(p)- 1
MaTepuasoB
[IuxToBaHKE HABECKU WM3Y4YeHHE  Hay4HOU
Marepuaia nepen JIUTEPATYPHI 110 TEME A3, JIP, P 8 [TK(p)-1
TUIaBJICHUEM
TurensHOE NIABIICHHE W3y4YCHUE  HAy4YHOU
30JI0TOCOAEPIKAIINX JTUTEPaTyphl IO TeEMe J13, JIP, P 8 TIK(p)-1
pyx
[lepOepHoe muaBneHue U3y4eHHE  Hay4HOU
U KyIIeJTMPOBaHUE JUTEPATYpPHI 110 TEME A3, JIP, P 8 [TK(p)-1
CBUHIIOBOTO CIIJIaBa
PasBapuBanue U3y4yeHUE  HAy4YHOU
KOpOJIbKa JUTEPATYPHI IO TEME
0J1aropoTHBIX
METaJJIOB U 13, JIP, P 8 [IK(p)-1
MOJITOTOBKA 30JI0TOM
KOPTOYKH K
B3BEIIMBAHHUIO
Bcero yacos 38
4.5 JlaGopaTtopHblie padoThI
No Ne paznena HanmenoBanune ceMuHapoB Tpyno-
/T | JACIUTUTHHBI €MKOCTh
(qac.)
HaumeHoBaHue CeMMHAPOB
1. 3 TurensHOe maBieHne Marepuaos I kiacca 3
2 3 TurenpHOE MaBneHue matepuanos Il kmacca 3
3 4 TurenpHoe mnaBnenue matepuana Il kimacca 3
4 4 TurenbHoe nnasnenue marepuana IV knacca 4
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S) 4 KynenupoBaHue CBUHIIOBOTO CIIJIaBa 4
Hroro 17

4.6 IlpakTHyeckue (CeMHHAPCKHUe) 3aHATHS — HE IIPETyCMOTPEHbI Y4EOHBIM IJIAHOM
4.7 KypcoBoii npoekT (KypcoBasi padoTa) — HEe IPEIyCMOTPEHBI y4eOHBIM TUTAHOM

5. IlepeyeHb y4eOHO-METOAMYECKOr0 oOecmedeHHUs] IS CAMOCTOATEJIbHOM
padoThI 00YYAKOIIMXCS 10 IUCHUIINHE (MOLYJIIO).

Jlist  opraHu3aliil  CaMOCTOSITETIbHOM paboThl 0Oydarommxcsi B COCTaBe Y4eOHO-
METOJIUYECKOT0 KOMILJIEKCA TUCIUIUIMHBI UMEIOTCSI HA0OPBI MHIAMBUAYAIbHBIX 3a/1aHUi U TecTaM
[0 OTJENBHBIM TeMaM JUCHUIUIMHBI. YYeT Pe3yJlbTaTOB CaMOCTOSATENLHOW pabOThI BEAETCS B
pamMKax peHTHHTOBOI CHCTeMbl AUCUUIUIMHBL. Ha camocTosTeNnbHyI0 MOATOTOBKY JAUCHUILIUHBI
«[IpobupHbIii aHamu3» mnpeaycMoTpeHo 38 dYacoB. B kadecTBe NpPOMEKYTOUYHOW OICHKU
YCIIEBAEMOCTH CTYIEHTOB UCIIOJIB3YIOTCS YCTHBIE OMPOCHI BO BPEMs IMPOBEICHUS MPAKTUYECKUX
3aHATHH. C LENpl0 YCHENmHOTO YCBOEHHS MarepHaja JAUCHUIUIMHBI CTYJSHTaM IpeiaraeTcs
BBIMIOJTHEHUE WHIMBUIYaTbHBIX 3aJaHUil. {7 KOHTpOJIsS YCBOEHHS MaHHOW JUCIMILTAHBI
y4eOHBIM IIJJAHOM TIPEAyCMOTpEHa cJada dk3amMeHa. Ha sK3aMmeHe CTyAeHTaMm IpeiaraeTcs
pelIuTh 3a/adyy W OTBETHTh HA J[Ba TEOPETHYECKHX BOIpOca MO MarepuaiaM ydeOHOMU
TUCIUATUTHHBL. CTYIEHT CUATACTCS JOMYIIEHHBIM K c/lade SK3aMeHa IIPU YCIOBUH BHITTOJHEHHS M
IJlaHa Y4eOHBIX 3aHSATUI W BBIIIOJHEHUM BCEX 3aJlaHUN U TECTOB B TEUEHUE CEMECTpa, B
COOTBETCTBUM C PEUTHHIOBOM cucteMoil. [Ipm mnpoBeaeHMM »5K3aMeHa OTBET CYUTAETCs
YIOBJIETBOPUTENBHBIM B ciaydae 50-60 % mnpaBUiIbHBIX OTBETOB Ha TEOPETHYECKHE BOMPOCHI U
pemennn 3agaqu. OTBET CUNTAETCS HE YAOBICTBOPUTEIBHBIM, €CIH MaTepPHall yCBOSH CTYJICHTOM
MmeHee, ueM Ha 50% u 3a1aua He perieHa. [ nonydenus 6osee riiyOOKUX U yCTOMUMBBIX 3HAHUHN
CTYZICHTaM PEKOMEHIYeTCS U3ydaTh JOMOJHUTEIBHYIO TUTEPATYPY, CIIUCOK KOTOPOU MPUBECH B
1.8 paboueil mporpamMmbl MO AUCHUIUIMHE, a TAaKXKe JUIsl pACIIMPEHUs 3HAHUN 10 AUCHUTUIHHE U
JUI BBITIOJIHEHHSI pedepara PEeKOMEHIYETCs HCIONb30BaTh VIHTEpHET-pecypcehl: MOMCKOBEIE
calThl, 0a3bl TAHHBIX XAMUYECKUX COCAUHCHHUH, JIEKTPOHHBIE OHOIHOTEKH (I1.7).

6. OuneHo4yHbIe cpeACTBa JAJIS TEKYILIEro KOHTPOJISI YCIEBAeMOCTH M IPOMEKYTOYHOM
aTTecTanMu

IIpuMepbI TECTOBBIX BONPOCOB
1. B xaxom BHj€ 30J10TO MPEUMYIIIECTBEHHO HAXOAUTCS B 36MHOM Kope?
2. HazoBuTe OCHOBHOW ITOKa3aTesb, ONPEISISIFOIINIA (DOPMHPOBAHHE
TOHKOJIMCIIEPCHOTO 30JI0TAa
VYKkaxuTe OCHOBHOIM MeTO[] mepepaboTKH Pyl POCCHIITHBIX MECTOPOXKACHUH
B kakom npubope otaensercs KpyrmHOKYCKOBast opo/ia B parax?
KakoBbl IpUYUHBI JOPOTOBU3HBI MTEPEPAOOTKH «IIOrPeOEHHOT0) 30510Ta?

A wbhe

Kakoii MeTos1 npUMEeHSIOT JUIsl IPEABAPUTENBHOIO O0OTaIeHHsI KPYITHOKYCKOBOM
KOPEHHOU MopoabI?

5. VYkaxure HanOoJiee ONTUMAIIBHBIA THIT MEJIBHUIL JUT IEpepadOTKU KOPEHHBIX PYA
6. K kakoli kareropuy CHCTEM OTHOCUTCS aMajbrama 30J10Ta’?

7. B kakoro Tuma amnmapaTtax nIpoOBOAUTCS AJIEKTpoaMaabramanus?

8. IToueMy KHCIIOpOA BO3/1yXa OKUCIISIET 30JI0TO B LINAHUCTBIX pacTBOpax?

9. Yro sBnseTcs MOOOYHBIM MPOTYKTOM PEAKIIUH PACTBOPEHUS 30J10Ta B LIMAHUCTHIX
pactBopax?
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10.
11.

Kakoii 13 sTanoB nuanupoBaHus npoTekaeT Hanbosee ObICTpO?

H3MeHeHneM Kakoro q)aKTopa MOKHO JOCTHUYb PE3KOI'0 MOBBIMICHUA CKOPOCTHU

HUaHUPOBAHHUA 30J10Ta, €CJIN IIPOLECC IMPOTEKAET B KWHETHYECKOM pemHMe?

12.
13.
14.
15.
16.

[Touemy juist IMAHUPOBAHUS 30J10TA PEAKO UCTOIB3YIOTCS aBTOKJIABbI?

OT 4ero 3alUIIAeT «3allUTHAs» HIEI0Yb IPU [IMAHUPOBAHUU?

[Touemy KpeMHe3eM He B3aMMOJCHCTBYET C LIMAHUCTBIMU PAacTBOpPaMHU?

B kakux ciydasx uenecooOpa3HoO HCIOJIb30BaTh IUAHUPOBAHUE TEPKOISAIIEH?

ITo xakuM 1mTOKa3aTeasam KYYHO€ BBIIICIAYMBAHUEC 3HAYUTCIBHO YCTYIIACT APYTIUM

croco6aM LUaHUpPOBaHUA?

17.

ITo xakuM 1TOKa3aTeIam AruTallMOHHOC BBIIICIIAYMBAHUEC 3HAYUTCIBHO

IIPEBOCXOUT JIPYrHe CIIOCOObI IUAaHUPOBAHUsA?

18.

ITo xakuM mOKa3aTeIsaM COp6III/IOHHOC BBIIICJIaYMBAHUEC 3HAYUTCIIBHO

IIPEBOCXOUT JIPYrHe CIIOCOObI IUAaHUPOBAHUsA?

Hepeqeﬂb BOIIPOCOB, BLIHOCHUMBIX HA 3a49€T

1.CymHocTh MpOOHPHOTO aHATTU3A.

0O NO Ol WDN

KBAapTOBaHUA.

. [lluxToBaHue.

. [omyuenue BepkoOes.

. KBaproBanue.

. lllep6epoBanue — ocymiecTBICHUE Mpoliecca.

. KynenuroBanue.

. ITonroroBka KOoposibKa K KBAPTOBAHHUIO.

. Kucnornoe pasnenenue cyMMbl 0J1aropoAHbIX METAJIOB, COAEPKAILINXCS B KOPOJIbKE, [1OCIIE

9. HpOMBIBKa, Cylika, IMpoOKaJIMBAaHUC TBEPAOTO 30JI0TOI0 OCTAaTKa, HA3bIBACMOI'0O B KOMITAKTHOM

BHJIE 30JI0TOM KapTOUKOM.
KanpruHupyrommii 006>Kur Uik mpoKanika.
OKHCIUTEIbHBINH 00XKUT.
BoccTaHOBUTEILHBIN O0KHUT.

10.
11.
12.
13.
14.
15.
16.
17.

18

19.
20.
21.
22.
23.
24.
25.
26.

OxucIuTenbHOE IJIaBJIICHHE.

BoccranoBuTenpHOE MJ1aBJIEHUE.

PaCTBOpI/ITeJ'II)Hoe HJIA NUTaKYOIICE IIaBJICHUC

OcaauTerpHOE IUIABJICHHE.

Teopernueckue 0cHOBBI TPOOOOTOOPA.

Ilpumep pacuera cxeMbl COKpaleHusI.

Crioco0bI epeMenMBanus MaTepuaa mnpoo
[TpakTyeckue cnocoObl COKpaIIeHus mpoo.
PeakTuBbl, mpuMeHsieMble B IPOOUPHOM aHaAIM3E.

[[InxToBKa MPOO.

CyIIHOCTh TUTeIbHOTO IABJICHUS.
[IpoayKThI TUTENBHON TIIABKHU.
Knaccudukanus 3010TocoaepKaimx MaTepraioB, MOCTYNAIOIUX Ha TPOOUPHBIN aHATH3.

Turnm as1s 1ab0paTOPHBIX MIABOK
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27. MeTonuka TUT€JIbHOTO IIJIaBJICHUA

28. IlpuMeHeHue MEeTHOTO KOJIJICKTOpa B IPOOMPHOM aHAIHM3E U OI[CHKA Pa3IMIHBIX CIIOCOOOB
TUTaBIICHUS

29. lllepOepHoe MIIaBICHUE

30. KynenupoBaHue CBUHIIOBOTO CILIaBa

Jranbl ((JOPMUPOBAHUSA U OLIEHMBAHUS KOMIIETEHIMH.

KoHnTponupyemsble paznensl (TEMBbI) Konx xomnerenuyn HaunmenoBanue
MUCHUIIINHBI (wnu ee yacTm) OLIEHOYHOT'O CPEACTBA
Ot6op mpod® W3 TBEPABIX  CHITYYHX ITK(p)-1.1 Texymuit koHTpONB: /13,
MaTepHuasioB ITK(p)-1.3 JIP, ,P.

[[luxToBaHME HABECKM Marepuaia nepex Texymuit kouTpons: /13,
MJaBJICHUEM JIP, P.

TurenbHOE IUIaBIEHUE 30JI0TOCOJEPKAIIUX Texymuit kouTpons: /13,
pya JIP, P.

lepOepHoe mMuaBieHHE U KYyMNEeIUPOBAHUE Texymmuit kouTpons: /13,
CBUHIIOBOI'O CIIJIaBa JIP, P.

Pa3BapuBanue  koposibka  OJaropoAHbIX Texymuit koHTpOIB: /13,
METAJUIOB U ITOATOTOBKA 30JI0TOM KOPTOUKH K JIP, P.

B3BEILIMBAHUIO

IIIkana 1 KpUTEPUHU OLIECHUBAHUS MUCbMEHHBIX H TBOPYECKHUX pPadoT.

banns Kpurepun

5 I'mybokoe u TmpodyHOE YCBOEHHWE TporpaMMHOro Marepuana. I[lomHble,
MoclefoBaTelbHble, TPAaMOTHBIE H  JIOTUYECKH U3JaraeMble  OTBETHl  IPHU
BUJOM3MEHEHHH 3aJaHusa. CBOOOJHO CHpaBiseTcsl C TMOCTaBICHHBIMHU 3aauaMu,
MO’KET 000CHOBATH MPUHSATHIC PEIICHUS, IEMOHCTPUPYET BIIaIEHUE PA3HOCTOPOHHUMU
HABBIKAMU U MPUEMaMU BBIITOJHEHUS TPAKTUYECKUX PadoT.

4 3HaHUEe MPOTPaMMHOTO MaTepHalia, TPaMOTHOE H3JIOKEHHUE, 0€3 CYyIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BONPOC, MPABWIbHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUH,
BIIaJIeHHNE HEOOXOAMMBIMHA HaBBIKAMH TIPH BBITIOJHEHNUN MPAKTHUECKUX 3a/1a4

3 JleMOHCTpHpYyeT yCBOEHHE OCHOBHOTO MaTepuaia, Ipu OTBETE

JOIMYCKAIOTCA HCTOYHOCTH, npu OTBETC HEAOCTATOYHO IMpaBHUJIbHBIC
(I)OpMy.TII/IpOBKI/I, HapyImICHUEC IIOCJICAOBATCIIbBHOCTU B HU3JIOKCHUU IIPOTrpaMMHOI0
Marepuraia, 3aTpyAHCHHA B BBIITOJTHCHHUU ITPAKTHUICCKUX 3a)IaHHI>'I

2-1 Cnaboe 3HaHHME MPOrPaMMHOIO MaTepuaja, MPH OTBETE BO3HHKAIOT OIIHOKH,
3aTpyAHEHUS MPH BBHITIOJTHEHUH MPAKTHYECKUX PadOT

0 He Obu10 MOIIBITKY BBITOJIHUTE 3aJaHUE
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Ikana u KpuTEpUH OLEHUBAHUS TECTOBBIX 3aJaHUI.

Ouenka Kpurepuu

«OTanYHO» 3aganue BeinoiHeHo Ha 91-100%
«Xoporio» 3ananue BeimonHeHO Ha 81-90%
«Y TOBJIETBOPHUTEITHLHOY 3ananue BeimonHeHO Ha 51-80%
«HeynoBiaeTBOPUTEIBLHOY» 3amanue BeiToiHeHo Ha 10-50%

7. IlepevyeHb OCHOBHOW M JONOJHUTEIbHOI Yy4eOHOI JUTEpaTypbl, HEOOXOAUMOM ISl
OCBOEHUS IMCHUIUIMHBI (MOAYJIs1).

7.1 OcHoBHasi IMTEpPaTypa:

1. B.fl.MoctoBuu. [Ipodupnoe uckyccrso. - M.: OHTHU HKTII CCCP, 1934.-147c.

2. N.H.ITnakcun. Onpo6oBanue u npoOUpHbIi aHanmu3. ~ M.: Mertan-nypruzaar, 1947. - 267 c.
3. 3.1.bar6u. [Ipobupnoe uckycctso. - M.: OHTU HKTIT CCCP, 1939.-291c.

4. E.A.Mapenkos. CripaBounuk npobdupepa. - M.: 'ochunuzaar, 1953.-230c.

7.2 JlonoiHUTEIbHAS JIUTEPATypa

1. Ananu3 61aropoHbIX MeTauioB. - M.: [IBermeturdopmanms, 1965.- 260 c.

2. Ananu3 6aropoansix Metamios. - K/l.: AH CCCP, 1959. - 195 c.

3. MeTozpl aHanm3a TIaTHHOBBIX METAJIOB, 30J10Ta U cepedpa. - M.: Meramnypruzaat, 1960. —
230 c.

4. N.®.bapeiunukos, H.H.ITonosa, B.A.OpoGunckas u ap. [Ipoboor-6upanue u anamus
Oaropoaubix MetasuioB. / CnpaBounuk (mof penakmueit .M. bapeiaukosa). - M.:
Merannyprus, 1978. - 431 c.

5. I.A.KpacHoB. TeopeTrnueckne OCHOBBI M pacueTHbIe (POPMYJIBbI ONIpeIeiIeHs Beca mpoo. - M.:
Henpa, 1969. - 126 c.

7.3 llepuognyecKkue U3TAHUSA
1.)XKypHan HeopraHm4eckoil XuMuu

7.4 UnTepHeT-pecypceol

1.twirpx.com>@aiine Xumus>

2. maps.yandex.ru»>org/1085709280/

3. BiblioFond.ru>view.aspx?id=116155

3. XumUk.rU>XI/IMI/IquKa$I OHIIMKJIONIC AU

4. opac.mpei.ruynotices/index/IdNotice:140542/Source. ..

5. dic.academic.rusdic.nsf/enc...900/

6. chem.msu.suyrus/jlib/cyr/57/welcome.html

7 chemport.ru»DaeKTpoHHEII cIpaBOYHUK). ../article 701.html
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http://www.twirpx.com/
http://www.twirpx.com/files
http://www.twirpx.com/files/chidnustry
http://maps.yandex.ru/
http://maps.yandex.ru/org/1085709280/
http://www.bibliofond.ru/
http://www.bibliofond.ru/view.aspx?id=116155
http://www.xumuk.ru/
http://www.xumuk.ru/encyklopedia/844.html
http://opac.mpei.ru/
http://opac.mpei.ru/notices/index/IdNotice:140542/Source:default
http://dic.academic.ru/
http://www.chem.msu.su/
http://www.chem.msu.su/rus/jlib/cyr/57/welcome.html
http://www.chemport.ru/
http://www.chemport.ru/data
http://www.chemport.ru/data/chemipedia/article_701.html

8. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH Internet
Site:

a) mporpamMMmHoe obecnieueHne u MHTepHET-pecypcehl:

Cuctemnsbie mporpaMMHuble cpencta: Microsoft Windows 10

[Tpuknagaeie mporpamMmmHubie cpenctba: Microsoft Office 2010 Pro, FireFox.
Crienuanu3upoBaHHbIE XUMHUYECKUE ITPOTPAMMBI H JI.

0) 0a3bl JaHHBIX, HHOPMAIITMOHHO-CIIPABOYHBIE ¥ TIOMCKOBBIE CHCTEMBI: 00pa30BaTelbHbIC
pecypcel  WMuTepHera —  Xumus, KaTalor 00pa30BaTEbHBIX  HMHTEPHET-PECYPCOB
http://www.edu.ru/

XUMHUYECKUH KaTajor: XUMH4Yeckue pecypebl Pynera http://www.ximicat.com/

[Topran QyHmaMeHTaTpHOTO XHUMHUYECKOro oOpa3zoBanus Poccum http://www.chemnet.ru
XuMuK: caiit o xumun a1t XuMuKoB http://www.xumuk.ru/

Xumunueckue cepseps http://www.Himhelp.ru, ChemWeb, Chem

Express Online, Chem Net.com www.urait.ru 3bC FOpaiit:

www.biblio-online.ru www.chem.msu.ru

9. MeToanyeckue yKazaHUA I 00y4AlOMIUXCS 110 OCBOCHUIO TN CHUILIMHBI (MOAYJIA).
9.1. MeToanuyeckue peKOMeHAAIUN NPENoIaABATENI0
1. N3yumB riry0oko copepikanue yaeOHOU JUCIMILTUHBL, 1IeJIecO00pa3Ho pa3paboTarh
MaTpuly Hauboiee NIPEATIOYTUTEIBHBIX METOH0B 00y4eHus 5 bopm
CaMOCTOSITENIbHOM paboThl CTYIEHTOB, aJEKBATHBIX BHJAaM JIEKIIMOHHBIX U
CEMUHAPCKUX 3aHITHUH.
2. HeoOxomuMo mpenycMOTpeTh pa3BUTHE (OPM CaMOCTOSATEIbHOW pabOThl, BBIBOIS
CTYJICHTOB K 3aBEpIIEHUIO U3YUYCeHHUS yueOHO! JUCIUILTUHBI HA €€ BBICIIUN YPOBEHb.
3. [TakeT 3amanuii JuIsi CAaMOCTOSATEIBLHON paOOTHI CEAYET BhIaBaTh B Hayaje CEMECTpa,
OMnpeaAcCIMB MPEACITbHBIC CPOKM HX BBIIIOJIHCHHA W CHOA4YH. 3aI[aHI/I$[ JJIS CaMOCTOSITEIILHOU
paboTHI KeNaTeNbHO COCTaBIATh U3 0053aTeIbHON U (PaKyIbTaTUBHOM YacTei.
4. Opranusysi camMOCTOSITETFHYIO padoTy, HEOOXOAMMO TOCTOSIHHO 00y4YaTh CTYJEHTOB
METOJIaM TaKoi paboTHI.
S. By3oBckas nekiusi - TJIaBHOE 3BEHO JAMJAKTHYECKOTO Ikia oOyudeHus. EE uenp -
dbopMUpOBaHHE Yy CTYIEHTOB OPHUEHTHPOBOYHOW OCHOBBI [JISl TOCJEIYIOIIETO YCBOCHHS
MaTepuaiga METOJOM CaMOCTOSITENbHON paboTel. ConepikaHue JEKIUU JOJDKHO OTBEYATh
CIIETYIOIIUM TUIAKTUYECKUM TPeOOBaAHUSM:
-U3JI0)KEHHEe Marepuaja  OT  MPOCTOr0 K  CJIOXKHOMY, OT  HM3BECTHOIO K
HEHU3BCCTHOMY, -JIOTUYHOCTDH, YCTKOCTD U ACHOCTH B U3JIOKCHHUU MAaTCpHaJia,
-BO3MOXKHOCTh TPOOJIEMHOTO H3JIOKEHHsI, IUCKYCCHUH, Nuajora ¢ UeNbl0 aKTHUBU3ALUU
JIEATENBHOCTH CTYJIEHTOB;
-0Mopa CMBICIIOBOM YaCTH JIEKIIMU Ha MOMJIMHHBIE (PaKThl, COOBITHUS, SIBIECHUS, CTATUCTUYECKUE
JAaHHBIE;
-TECHasl CBSI3b TCOPETHUYECKUX TIOJIOKEHUH ¥ BBIBOJIOB C TMPAKTUKOW W  Oymymiei
po(hecCHOHATLHOM NeATEIbHOCTHIO CTY/ICHTOB.
[IpenogaBaTenp, YUTAIOMIMM JIEKIIMOHHBIE KypChl B BY3€, JOJKEH 3HATh CYIIECTBYIOIIHME B
NeAarornyeckoi HayKe M UCIOJIb3yeMble Ha MPAKTUKE BAPUAHTHI JIEKIUH, UX TUAAKTHUECKHUE U
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BOCIIUTBIBAIOLINE BO3MOXHOCTH, & TAK)K€ MX METOAMYECKOE MECTO B CTPYKType Ipolecca
00yJeHUsI.

6. CemuHap NPOBOAUTCS 1O Y3JIOBBIM U Han0oJIee CI0KHBIM BOIIPOCAM
(Temam, pazzaenam) yuebHo# mporpaMmmbl. OH MOKET OBITh IIOCTPOEH KaK Ha MaTepualie OHOM
JEKIMH, TaK ¥ Ha COJIEPKAaHUK 0030PHOM JIEKINH, a TAKKe MO ONpeAeaEHHON TeMe 6e3 YTeHus
npeBapuUTEeNbHON JIeKIMH. [J1laBHAsS W ONpenensiomas 0coOeHHOCTh JI000ro ceMuHapa -
HAJIMYME JJIEMEHTOB TUCKYCCHH, IPOOJIEMHOCTH, [IHAllora MEXIYy IperojaBaTesieM |
CTYACHTaMH U CAaMUMHU
[Ipy MOArOTOBKE KJIACCHUECKOTO0 CEMHUHapa >KeJIaTeabHO HPUIEPKHUBATHCS CIEAYIOLIEro
aJIropuTM™ma:

a) pa3paboTka yueOHO-METOJUIECKOr0 MaTepuraia:
-opMynupoBKa TEMBI, COOTBETCTBYIOLICH MpOrpaMMe M TOCCTaHAAPTy; -ONpeIciICHUE
JIMJIAaKTUYCCKUX, BOCIHUTBHIBAOIIMX M (DOPMHUPYIOIIMX IEJeH 3aHATHS; -BHIOOp METOJIOB,
MPUEMOB M CPEICTB JUIS TIPOBEIACHHS CEMHUHApa; MOJ00p JIMTEpaTyphl IS MperogaBaTelis
CTY/ICHTOB; -IIPU HEOOXOJIUMOCTH MPOBEJICHUE KOHCYJIbTAIMI ISl CTYICHTOB;

0) moAroToBKa 00y4aeMbIX H MIPETI01aBaTEIIs:
-COCTaBJICHHE IJIaHAa CEMUHApa 13 3-4 BOIPOCOB;
-[IPEJIOCTABJICHUE CTyICHTaM 4-5 THEH JUIs OJrOTOBKH K CEMHHAPY;

-[Ipe0CTaBICHUE PEKOMEHJAIMI O MOCIE0BAaTEIbHOCTH U3YyUEHUs JINTEPAaTyphl (yueOHUKH,
y‘-Ie6HI)I€ HOCO6I/I$[, 3aKOHBI U MMOCTAHOBJICHUA, PYKOBOACTBA U IMOJIOKCHHN A, KOHCIICKTBI JIGKIII/IfI,
CTaThH, CIIPABOYHUKH, HH(POPMALIMOHHBIE

COOpPHMKH U OIOJUIETEHH, CTATUCTHUECKHUE JaHHbIE U Jp.); -CO3/laHue Habopa
HaTJISTHBIX TTOCOOUHA.

[TonBoAst UTOTM CEMHHApa, MOXKHO HCIIOJIb30BATh CIIENYIOIINE KPUTEPUH (IT0KA3aTeIN) OLEHKU
OTBETOB:

-MIOJIHOTA U KOHKPETHOCTh OTBETA;
-IIOCJICOBATEIIFbHOCT M JIOTUKA M3JI0KCHHS;

-CBA3b TEOPETUYECKUX MOJIOKEHHUIN C TPAKTUKOM;

-000CHOBAHHOCTh U JIOKA3aTCILHOCTD U3J1araeMbIX IOJIOKECHUIA;

-HaJIW4re KaueCTBEHHBIX M KOJMYECTBEHHBIX ITOKa3aTeNeH;

-HAJINYME WUTFOCTPAIMI K OTBETaM B BUJIE UCTOPUUYECKHUX (DAKTOB, MPUMEPOB U TIP.;
-YPOBEHb KYJIbTYPhI PEUH;

-~HUCIIOJIb30BAHUC HAT'JIAOHBIX IMOCOOUH U T.II.
B xon1e CCMHUHapa pCKOMCHAYCTCA JaTh OLCHKY BCEIr0 CCMUHAPCKOI'0 3aHATHA, O6paTI/IB ocoboe
BHUMAHHC Ha CICAYIONINUE aCIICKTHI:

-Ka4yeCTBO MOJATOTOBKHU;
-CTENIEHb YCBOCHUS 3HAHUI;

-aKTUBHOCTb;

-TI0JIO’KUTEIIbHBIE CTOPOHBI B pa00OTE CTY/ICHTOB;

-ICHHBIC W KOHCTPYKTUBHLBIC MPCAJIOKCHUA; -HCAOCTATKU B
paboTe CTy/IeHTOB;
-33J1a4 U IIyTU YCTPAHEHUS HEJOCTAaTKOB.

[Tocie mpoBemeHHWs TEPBOTO CEMHHApPCKOTO Kypca, HaYMHAIOUNIEMY IPETOIaBaTellto
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11eJIECO00Pa3HO OCYIIECTBUTh OOIIMH aHAJIW3 TMPOJACIIAHHOW pPaOOThI, W3BJICKAsh TPHU STOM
MOJIE3HBIE YPOKH.
7. [Tpu u3n0XKEeHUU MaTepuallia BaXHO MOMHHTb, YTO TOYTH IOJIOBUHA MH(DOpPMAIMU Ha
JCKIMH TIepeaeTCs Yepe3 MHTOHALMIO. YYUTHIBATh TOT (DaKT, YTO MEpPBBIA KPU3HC BHUMAHUS
CTyAeHTOB Hactynmaer Ha 15-20-if wmuHyrax, BTOpoii - Ha 30-35-if wmwmHyrax. B
npoeCCHOHATPHOM OOIIEHUH MCXOAMTHh W3 TOTO, YTO BOCHPUATHE JEKIUH CTyJeHTaMHU
MITQJIIINX U CTAPIIUX KYPCOB CYIIECTBEHHO OTIMNYACTCS MO0 TOTOBHOCTHU U YMEHHIO.
8. [Ipu npoBeneHnyn aTTecTalluu CTYACHTOB BaXKHO BCEr/1a IOMHUTD, YTO
CUCTEMAaTUYHOCTh, 00BEKTUBHOCTb, aPT'YMEHTUPOBAHHOCTD - IJIaBHBIC MPUHIUIIBI, HA KOTOPBIX
OCHOBaHbI KOHTPOJIb U OIICHKA 3HAHUI CTy1eHTOB. [IpoBepka, KOHTPOJIb U OLICHKA 3HAHUI
CTYJEHTa, TPEOYIOT y4eTa ero MHANBUAYAIBHOTO CTHIIS B OCYIIECTBICHUH Y4eOHOI
JeSITEIbHOCTH.
9.2 MeToanyecKue yKa3aHUs CTyJeHTaM

TeopeTnueckue 3HaAHUS, MOJIYYEHHBIE U3 Kypca JIEKIHA, 3aKperisaioTcs Ha 1a00paTOpHBIX
3aHATUAX. JIabopaTopHbIe 3aHATHUS IPOBOSATCS B CIIELUAIBLHO 000PYIOBAHHBIX J1a00paTOPUIX
(428, 430 «Jlaboparopusi OpraHUYecKOd M OHOOPraHUYECKOW XHWMHH»)C IPUMEHEHHEM
HEOOXOUMBIX CpelcTB 00ydeHus (J1abopaTopHoro o0opynoBaHus, 00pa3loB, HOPMATUBHBIX U
TEXHUYECKUX JIOKYMEHTOB U T.IL.).

[Tpu BBIOTHEHNH TA00PATOPHBIX paOOT MPOBOISATCS: TIOATOTOBKA 00OPYIOBAHUS U
npuOoOpoB K paboTe, U3ydyeHUE METOAUKU pabOThl, BOCIPOU3BEICHUE M3y4aeMOIo SIBJICHUS,
U3MEpPEHUE BEJIMYMH, OIPEIEICHUE COOTBETCTBYIOLIUX XapaKTEpPUCTUK M IOKa3aTesei,
o0paboTKka JaHHBIX W HMX aHaIW3, 00001IeHue pe3ynbraroB. B Xxome mpoBeneHus pador
WCIIONIB3YIOTCS TUIaH paboThl M TaOMUIBI i 3anucei Habmonenuit. [lpu BeIMomHEHUU
71a00paTOpHOIl pabOTHI CTYAEHT BeET pabouMe 3aluCH Pe3ysIbTaTOB U3MEPEHUN (MCIIBITaHui),
opopMIISIET pacdeThl, AaHANU3UPyeT I[IOJIYYCHHbIE JaHHbIE TIyTeM YCTAHOBJCHHS HX
COOTBETCTBUSI HOpPMaM W/WJIM CpPAaBHEHHUS C HW3BECTHBHIMH B JIMTEpaType AaHHBIMH H/WIH
JaHHBIMU JIpYTHX CTyAeHTOB. OKOHYaTenbHBIE pe3ynbTaThl odopmisitorcs B (dopMme
3aKioueHus. B yuebHO- MeToimueckoM mocoOuu 1o 1abopaTopHOMY MPAKTUKYMY yYKa3blBaeTcs
nepeyeHb cpeAcTB oOydeHHUs, (OpMyIupyeTcs Lelb MPOBEACHUS U COAEpKAHHE KaKIou
naboparopHoii paboTsl. [1o pe3ynbraTraM, NoJy4eHHBIM IPHU BHITIOJHEHUH J1a0OPAaTOPHBIX paldoT,
ohopMIIAIOT JTa00OpaTOpHBIM OT4YeT. OTYET OLIEHUBACTCS MO COJEPKAHUIO TEOPETUYECKOU
uH(pOpMaIlMK, TPABUILHOCTH OOpAOOTKM TMOJYYEHHBIX OKCIEPUMEHTAIbHBIX MJAHHBIX U
BEPHOCTH UX UHTEPIPETAIIHH.

9.3. Meroanueckue yka3aHusi 10 0poOpMJICHHIO 0TYETA 110 JIA0OPaTOPHBIM padoTam.

Odopmrnenne oTyeTa BBIMOIHSAETCS B medaTHOW ¢opme. B oTdere MOKHBI OBITH
NpUBENCHBI: IIeNb pabOThl; KpPaTKOE W3JI0KEHHE TEOPETUYECKUX OCHOB, METOJIHKA
MPOBEJIEHUS pabOThI; 00paboTKa U 00CYKIEHUE MOTYISHHBIX PE3YIbTATOB, BHIBOIBI.

HaGop Tekcra momkeH OBITH clenaH B TEKCTOBOM penaktope Microsoft Word mist
Windows mo00ii Bepcuu.

[Tpu Habope TeKCTa CIeNyeT BBIACPKUBATH CIICAYIOIINE 00s3aTeTbHBIC TPEOOBAHMS:

1. Otctynsl cieBa — 30 mm u cpasa - 10 MM, cBepxy, cHU3Y — 20 MM.
2. [pudTt ocHoBHOrO Tekcta - Times New Roman; pasmep 14 myHKTOB

(kermp), 1,5 naTEpBAaI.
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AG3aIHBIA OTCTYI paBEH 5 MEYaTHBIM 3HAKAM.
Hymepanus ctpanui — BHU3Y.

5. 3aroyioBKH, MOJ3ar0J0BKU, PUCYHKH, TaOIHIIbI, (GOPMYIBI OTAEISIOTCS OT OCHOBHOTO
TEKCTa MEKCTPOUHBIM PACCTOSTHHEM.

10. Ilepeyenb WHGPOPMANMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPHU OCYHIECTBJICHUU
0o0pa30oBaTeJLHOI0 TMpoLecca M0 JAUCHMIVIMHE (MOXYJK), BKJKWYasg IepeveHb
NMPOrpaMMHOI0 obecneyeHusi W HHPOPMAIMOHHBIX CHPAaBOYHBIX cucTeM (Ipu
He00X0IUMOCTH).

B nmanHOM pa3znene MpUBOIUTCA MEpPEYCHb IPOTPAMMHBIX IPOAYKTOB, HCIIOIB3YEMBIX IPHU
IMMPOBCACHNH PA3JIMIHBIX BUI0B 3aHATHH.

11. MaTtepuainbHO-TeXHUYECKAsI 0a3a, HeoOXoauMasi A OCylIeCTBJIEHHUS
00pa3oBaTeIbHOI0 Mpolecca 1Mo JMCHUILINHE (MOAYJII0).

B y4eGHOM mporiecce st 0CBOCHHUS TUCIMITIIMHBI UCTIONIB3YIOTCS CIIEAYIONNE TEXHUIECKUE
CpezcTBa:
XUMHYecKast 1a00opaTopusi, XUMUYECKUE PEAKTHUBBI;
KOMITBIOTEPHOE M MYJIbTHMEMIHHOE 000pyI0BaHKE (Ha JICKIIUAX, I CAMOKOHTPOJISI 3HAHU T
CTY/ICHTOB, JJIsl 0OCCIICYCHHUS CTYICHTOB METOAMYECKUMH PEKOMEHIAIIUSMH B AJICKTPOHHOU
dopme);
npuOopbl 1 000pYAOBaHNE YUeOHOTO Ha3HAYEHUS (IIPH BBIIIOJIHEHUH JIA0OPATOPHBIX padboT);
MaKeT MPHUKJIATHBIX 00yJarONIMX MIPOrpaMM (JIJIs1 CAMOTIOATOTOBKH U CAMOTECTUPOBAHU );
BUJICO- Ay TUOBU3YaIIbHBIC CPEJICTBA 00yUCHUS (MHTEPAKTUBHBIE JIOCKH, BUICOTIPOCKTOPHI).
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