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1 TIporpaMma TUCHuIITIHBL "KBaHTORas XuMus" 10 HANPaBJICHUIO MOATOTOBKH (crienuanbHoctr) 04.05.01
YHukano Wﬂﬂmﬁwa@wﬁpnmanmﬂ xumus" HanpaBieHHOCTH (podmno) Oprannydeckas 1 GHOOpraHHYecKas XUMHUS ctp. 1

8919p4b8c2cf7b6350cbe51cdda’s096e877falf3 ®Ir'BOY BO «UenlYy»

PaGouas nporpamMma TUCUMILIMHBI (MOXYJIs)™

KBaHTOBass XuUMus

HamnpaBnenne noaroToBku (CrenuaabHOCTD)

04.05.01 ®yanaMeHTaIbHAd U NPUKIIATHAST XUMUS

Hamnpasnennocts (mpoduiib)

Oprannueckas 1 OMOOPraHNYECKass XUMUSI

[IpucBauBaemas kBanudukaius (CTENEHb)

XuMuk. [IpenogaBareis XUMUH.

dopma o0ydeHus

OuHas

["on(s1) HAGOpa 2024

*Pabouast mporpaMMa JUCIUTIINHBI (MOAYJIsS) alallTUPOBaHA JJIsI MHKJIFO3UBHOTO O0yUEHUS WHBAIUIOB U
JIUIL C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 37J0POBbS

Yemsounack 2024 .
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04.05.01 @ynoamenmanvnan u npukIaOHas Xumus
Opzanuueckasn u o6uoopzanuueckas xumus Keanmosas
xumus 200 navopa 2024

0YHasA (popma obyyeHua

IIpopexTop no yueOHo# padboTe yTBepkaeHo 21.02.24

Y4eHbIM COBETOM XHUMHYECKOIO Q)aKyaneTa

[TpoTokon 3acenanus Ne 7 ot 09.02.2024

[Ipencenarens YueHoro cosera
XUMUYECKOTO (DaKybTeTa COTJIaCOBAHO

A.A. CamamaToB

B. A. Bypmuctpos

3aceoanuem Kagheopvt Xumuueckou mexHoa02uu u b1 UCTUMETbHOU XUMUU

IIporokoun 3aceqanus Ne 5 ot 26.01.2024
3aBenyromuil kadenpoi COTJIaCOBAHO

ABTOD (COCTaBUTEIh)

0O.U. Kponauesa

A.B. benuk

Cmpykmypa padoueii npozpammsl coomeemcmeyem npuxa3sy pekmopa @I'b0Y BO «Uenal'Y» om «13»anpens 2021
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MHWHOBPHAYKH POCCHUU
\’) DenepanpHOE rocyJapCcTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE
@ YUpEKACHHE BEICIIET0 00pa30BaHus

«Yensbunckuii rocynapcrBeHHsli yauBepenter» (PI'BOY BO «Uenl'Vy»)

Pabouas nporpamMma auciumuinHbl "KBaHToBas XuMust'" 1o HanpaBJCHHUIO MOATOTOBKH (creruanbHoct) 04.05.01
"dyHnaMeHTaIbHAs U IPUKIaaHas XUMHUA" HanpaBieHHOCTH (mpod o) Opranudeckas 1 OMOOpraHUYeCcKas XUMHUS cTp. 2
®I'BOY BO «Henl'Y»

Conepxanue

1. Ilenu ocBOCHUS JUCUUTLIAHBI

2. Mecto mucuumniunsel B cTpykType OIIOIT

3. Kommnerenuuu obyuatoiierocsi, popMUpyeMble B PE3yJIbTaTe OCBOCHUS JUCITUTITUHBI
(Momyist)

4. O0beM JUCIUTUTHHBI (MOTYJIS)

5. CtpyKTypa U cofepKaHue JUCIUTUTMHBI (MOTYJIs)

6. @OHJT OLIEHOYHBIX CPEICTB

6.1. [lepeueHb BUAOB OLICHOYHBIX CPE/ICTB

6.2. TunoBbIe KOHTPOJIBHBIE 3aIaHUS U UHBIE MATEPHUAJIBI ISl TEKYILIEN aTTeCTalun
6.3. TunoBbIie KOHTPOJIBHBIE BOMPOCHI U 3aJaHUS ISl IPOMEKYTOUYHOM aTTECTALIUU

6.4. Kputepuu olleHUBaHUS

7. YueOHO-MeTOAUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PexomeH1yemast tuteparypa

7.2. Ilepeuenb pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHet"
7.3. Ilepeuenb nHDOPMAITMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUYECKOE 00eCTIeueHUEe TUCITUTUTMHBI (MOTYJIS)

9. Meroaunueckue ykazaHus JiJIsi OOy4arOIIMXCs [0 OCBOCHUIO TUCIUIUIAHBI (MOTYJIs)
10. CrienianbHbIE YCITIOBUSL OCBOCHUS TUCIIUTUIMHBI OOYYAOIIMMUCS ¢ MHBATUAHOCTHIO U
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbBS

© ®I'BOY BO «Henl'V»




MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma qucruruiiael "KBantoBast xumus'" 110 HarpaBIeHUIO MOATOTOBKH (crenuaibHoctr) 04.05.01
"dyngaMeHTaNbHas ¥ IPUKIIaHAs XUMHA" HalpaBlieHHOCTH (1podmro) Opranndeckas 1 OMoopraHmdecKas XUMHUS ctp. 3
OI'BOY BO «Henl'VY»

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

HCJ'IBIO npernoaaBaHus JUCHUIITIUHBI ABJIACTCA paCCMOTPEHUE OCHOBHBIX MOJIOKEHUM KBAaHTOBOU XUMUH, UICTOPUU Pa3BUTUA
JIUCITUITITINHBI, (byHZ[aMeHTaHLHLIX HOHXTHﬁ, IIPUHOUIIOB U HOJ'IO)KEHPI?I, BLIpa6OTaHHLIX 3HAMCHUTBIMU YYCHBIMH, IJIA 000CHOBAaHHOTO
B3IJIs11a HA CTPOCHUE MAaTCPHUU U MCXaHU3MbI XUMUYCECKUX peaKuHﬁ.

Konkpernsie 3agaun Kypca:

1. ITo3HaKOMUTH CTYACHTOB C HCTOpI/Ieﬁ CTAHOBJICHUS U Pa3BUTHUA KBAHTOBOUN XUMUH.

2. IIaTI) MpeaAcTaBJICHUS O (byH)IaMeHTaJ'II)HI)IX OCHOBax JUCHMILIJIMHEI.

3. ITo3HAaKOMHTH C OCHOBAMH KBAaHTOBOM MEXaHUKH.

4. JlaTb IpeCTaBICHUE O COBPEMEHHBIX MPOOIeMax JUCIUILUINHEL.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCOUILUIMHE HAITPAaBJICHBI HA JOCTHXKCHUC NHANKATOPOB!:

OIIK-1-2. YMeeT UCoIb30BaTh 3HAHUS B 00JIACTH XUMUYECKHUX HayK IIPUMEHUTECIIBHO K KOHerTHOﬁ obJyactu XUMUH;

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.1.13

2.1 TpeOGoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aloNIerocsi:

Jli1s1 oCBOCHUS JAHHOM TUCIUIUIMHBI CTYIEHTHI JOJDKHBI 00J1a1aTh 3HAHUAMHU, MPEJIoiaracMble 00pa3oBaTeIbHON MPOrpaMMoi
MTOJITOTOBKH CIICI[HAJIMCTA 110 TAKUM 0a30BBIM JUCIUILTHHAM, Kak «Maremarukay, «Dusukay, "McTopus 1 METO0J0T U XUMHH".

dusuka

MaremMatnka

I/ICTOpI/Iﬂ U METOJ0JIOTHUA XUMHUH

2.2 I[I/ICIII/IIIJ'IHHLI U MPAKTUKH, IJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHHMILIHHBI (MO}IyJISl) He00X0MMO KaK npeamecresyromiee:

3HaHus, IPUOOPETEHHBIC B XO/I€ U3YUCHHSI TUCIUILTUHBI "KBaHTOBas XMMHUA'", MOT'YT OBITh HCIIOJIB30BaHBI TIPH U3YUCHUH
nucrumuHel "CTpoeHue BenjecTna'.

Crtpoenue BelecTsa

3. KOMIIETEHI[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCIIATLTAHBI
(MOJY.JIsT)

OIIK-1: Cnoco6eH aHaIu3UPOBaTh, HHTEPNPETUPOBATHL H 00001ATH Pe3yabTAThI IKCIEPUMEHTAIBHBIX H PACYETHO -
TeoOpeTHYECKUX PadoT XUMHYECKOH HANIPABJIEHHOCTH

3HaTh:

Jns noctmxenus OITK-1.2 3HaTh: 6a30Bble TOHATHS U 3aKOHBI (DM3UKU U MAaTEMAaTHKU IPUMEHUTENBHO K XUMUUECKUM 00BEKTaM;
HMETh [IPEACTABICHHE O IPUHIUIIAX PACYETHO-TEOPETUYECKUX METOA0B U3yUEeHH XUMUYECKIX O0OBEKTOB;

YMeTh:

Js noctikenust OIIK-1.2 ymeTs: 00padaThIBaTh M MHTEPIIPETUPOBATh PE3YIbTATHI 3KCIEPHUMEHTAIBHBIX U PaCUETHO - TEOPETUUECKUX
pabor;

Baagertn:

Jns nocrmxenus OIIK-1.2 BraneTs HaBbIKaMH aHAJIN3a, HHTEPIPETALUH U 0000LICHUST Pe3yIbTaTOB SKCIEPUMEHTAIbHbBIX 1
PacUETHO-TEOPETUYECKUX PA0OT XUMHUYECKOI HANPABICHHOCTH

B pe3yabTaTe 0cBOGHMS AMCHUIIIMHBI 00yYaOLIMiics 10/KeH

3.1|3nare:

3.1.1|ocHOBHEBIE 3Tanbl Pa3BUTHS KBAHTOBON XMMHUHM; (hYyHIaMEHTANIbHbIE OCHOBBI KBAHTOBOW XHMMUK; 0COOCHHOCTH
COBPEMEHHOTO COCTOSIHUS KBAHTOBOH XMMHH; TAIbI SBOIIONHUH (pyHIaMEHTAIbHBIX MOHATHH 1 BO3HUKAOIINX
MPOOJIEMHBIX CUTYaLHH.

3.2|Ymern:

3.2.1|cobupaTh 1 aHATU3UPOBATH NOITYYSHHYIO HHGOPMALUIO, BEIACIATE INIABHOE  BTOPOCTEIIEHHOE; CAMOCTOSITEIILHO
CTPOHTH IPOIIECC OBIAJEHHS HOBOI HH(OpMaNHeil; OCYIEeCTBIATs 0000MEHH .

© ®I'BOY BO «Henl'V»
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MUHOBPHAVKHU POCCHUU
denepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa3oBaTesibHOS
YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma aucuurinasl "KBaHToBas Xumus" 1o HaNpaBiIeHUIO MOATOTOBKY (cnenuansHoct) 04.05.01

"dyHnameHTaNbHas ¥ NPUKIaJHAs XUMUS" HarpaBiieHHOCTH (npo¢mo) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 4
OI'BOY BO «Henl'V»
3.3|Bragern:
3.3.1|Bnazmets cucTeMoii pyHIaAMEHTANBHBIX MOHATHI KBAaHTOBOW XUMHH, (HOPMaMH i METOJJAMH HAYYHOTO ITO3HAHHS;

METOAMKOM W METOIOJIOTHEH MOJTyYeHHsT HOBBIX 3HAHUH, METOJ]aMHU BbIOOpA CTpATEeruu JCHCTBUI.

4. OFBEM JUCLUIIIMHBI (MOY.JIST)

O6wwasn TpygoemMKocTb

33ET

YacoB 1o y4eOHOMY IUIaHY :
B TOM YHCIIC !

ayJIMTOPHBIC 3aHSTHUS :
CcaMOCTOsTeNIbHAs paboTa :
9acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 83,4

108
72 9K3aMeHHI 8
6,6
18

Buapr KOHTPOJIA B CEMECTpax:

HKP: 0
5. CTPYKTYPA U COAEP)KAHUE JUCHOUIIJIMHBI (MOAY JIST)
Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
| 3aHATHSA [ Kvbe
Pa3nen 1. BBenenne B KBAHTOBYIO XMMMIO.

1.1 Beenenune B kBanToByI0 Xxumuro. Llenu, 3agaun, ornpeneneHus. 8 2 JI.1J11.2J12.1 J12.2

MaremaTryeckuii anmapat u GU3NUECKUe TPUHIHIILL. /JIek/ J2.3J12.4
21323354

1.2 Ilenu, 3amaun, onpeaencHus. MaTeMaTHYECKUi anmapar U GU3nIecKue 8 2 JI1.1 J11.2J12.3
npunimnsl. /TIp/ 21392053 54
Pa3znen 2. McTopuiecky nepBbie METOIbI PACCMOTPEHHST MOJIEKYJISIPHBIX
CHCTEM.

2.1 HcTopuyecku epBbIe METO/IbI PACCMOTPEHHS MOJICKYJIIPHBIX CHCTEM. 8 6 JI1.1J11.2]12.3 J12.4
Hcropus Borpoca. Meronst BC u MO. Meron Xrokkens. [Ipaktudeckue D132 33 54
NPUIIOKEHHS MeToaa. VHTeppeTalys pe3ybTaToB U X 3HaYeHue. MeTox
TIIIIT. /JTex/

2.2 Hcropus Borpoca. Meronst BC u MO. Meron Xrokkens. [IpakTuyeckue 8 6 JI1.1J12.4
MpUIoKEeHHs MeToa. VIHTepnpeTanys pe3yabTaToB U X 3HaueHue. Meron 01323354
ML /Tp/

2.3 HcTopuyecku nepBbie METO/IBI PACCMOTPEHHS MOJICKYJISApHBIX cucTeM /Cp/ 8 2 JIL.1J11.2J12.1 J12.4

213233 54
Pa3nen 3. BeceBajieHTHBIE OJySMIMpPHYeCKHEe MeTOAbI KBAHTOBOWH XUMHH

3.1 BceBanenTHble onyaMmupuueckue Meto bl kBantoso xumun. CNDO, INDO, 8 10 JI1.1J12.3 112.4
MINDO, MNDO,AM1, PM3, ZINDO u ap. Ix 0cOOEHHOCTH, BapUaHTEI D132 33 54
napaMeTpHu3aIiii, BO3MOKHOCTH MPUMEHEHUH U POTPaMMHBIE TIPOIAYKTEL.

/J1ex/
3.2 BceBaneHTHBIEC OTYIMITUPHYCCKHIE METO bl KBAaHTOBOM Xumuu. /TIp/ 8 10 JIT.1J12.1 JI2.3 J12.4
213233 54
3.3 BceBaneHTHBIE MTOTYyIMITUPUYECKHAE METOIBI KBAHTOBOW XuMuH /Cp/ 8 2 JIL.1J12.1 J12.3 J12.4
213233 54
Pa3nen 4. «abinitio» meToabt

4.1 «@b initio» metompr. OcobenHOCTH, CrielU(pHKa U TPAKTUYCCKUE PE3YIIBTATHL. 8 4 JIT.1JI1.2J12.1 J12.3

IIporpammusle mpoaykThl. /JIex/ J12.4
21323354

4.2 «@binitio» metompr. 8 6 JI.1J11.2J12.1 J12.2
OcobenHocTH, cienuduKa 1 TpakTHYECKHe pe3ynbTaThl. [IporpaMMHbie JI2.3J12.4
MPOAYKTBHI. 01223354
Mp/

© ®I'bOY BO «Yenl 'Yy
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MUHOBPHAVYKU POCCHUUA
DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«Uensabunckuii rocynapctBeHHbliil yausepeuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamma aucuuminasl "KBanToBas Xxumus" o HampaBJICHUIO TOATOTOBKY (cnenuansHoct) 04.05.01

"dyHnameHTaNbHas ¥ NPUKIaJHAs XUMUS" HarpaBiieHHOCTH (npo¢mo) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 5
®I'BOY BO «Uenl'Y»

4.3 «abinitio» metoasl /Cp/ 2 JI1.1 J11.2J12.1 J12.2

J12.3712.4
01323354
Pa3ne 5. Metoan! Teopun pyHkuuonaaa miaotaoctu(DFT).

5.1 Mertoap! Teopun ¢ynkuuonana miotHoctu(DFT). Uctopus Bompoca. 6 JI1.1J11.2J12.1 J12.2
ITpobaemsr yuera koppensiuuu. Buabl GpyHkimonanos. [Tonyuaembie JI2.3
pe3yibTaThl. [IporpaMMHBIe IPOYKTHI M UX MIPAKTUYECKOE UCTIONIb30BaHHE. 010203354
/JTex/

5.2 Mertoap! Teopun ¢pyHkuuonana miiotHoctu(DFT). /TIp/ 4 JI1.1 J11.2J12.1 J12.2

J12.3712.4
01323354
5.3 WunuBuayanbHble KOHCYJIBTAIMH 110 KCIoib3oBanuio merona DFT /KoHnTAT/ 11,4 | JI1.1 J11.2J12.1 J12.2
J12.3712.4
31323354
Pa3nen 6. Teopusi peakuinoHHO# CTIOCOOHOCTH OPraHMYeCKHUX COeTMHEHH .

6.1 Teopust peakIIMOHHOI CIOCOOHOCTH OPTaHUYECKUX COETMHECHUH. 6 JI.1J12.1 J12.2 J12.3
Kuaccuaeckue npencrasienuns. Poms MeTo0B kBaHTOBOM XxuMuH. MHIEKCH J12.4
peakunonHoi ciocoonoctu. [Tocrpoenune II1D.  /JIex/ 01025354

6.2 Teopuu peakIIMOHHOM CIIOCOOHOCTH OpraHruYeckux coenuuenuii. /TIp/ 4 JI.1J12.1 J12.2 J12.3

J12.4
31323354

6.3 /Cp/ 0,6
Pa3nen 7. MosekyJisipHasi JMHAMHKA M XHMUYeCKasi KHHETHKA

7.1 MonekynsipHas AMHAMHKA U XUMHYeCKasi KUHETHKa. cTopus Bompoca. 2 JI.1J12.1 J12.2 J12.3
Mertons! uccnenoBanus. buMonekynsipHbIe Ta30BbIE XUMUIECKUE PEAKITIH. J12.4
Pacuer xoHcTaHT ckopocteil peakuuii. [Tomydaembie pesynbrartel. [lyTu 01025354
passutus.  /Jlex/

7.2 MonekyssipHasi TUHaMHMKa U XuMu4eckasi kuHeruka. /IIp/ 4 JI.1J12.1 J12.2 JI2.3

J12.4
01323354

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

Tewmsbl pedepaToB
Bomnpocs! 1uis1 Tecto
Bompocs! k ax3aMeny

6.2. TunoBbie KOHTPOJIbHBIE 32JaHUS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

IMpumepHsie TeMbl pedepaTos:

1
2
3
4
5.
6
7
8

9.
10.
11.
12.
13.
14.
15.
16.
17.

. ]_leJ'II/I, 3aJa4r JUCHUIUIMHBI KKBAHTOBASA XUMUA» U O)KUJAEMBIC PE3YJIbTAThI.

H3BecTHBIe KBaHTOBLIE XUMUKHN 20 BeKa.
H3BecTHBIE KBaHTOBBLIC XUMHUKHK 21 Beka.
KsanTossie xumuku CIIIA.

KBanToBble Xumuku bpuranuu.

. KBaHTOBBIC XUMHKH FepMaHI/II/I.

KsanTosbie xumuku CCCP.
3HaMEHUTHI KBAHTOBBIC XUMHUKHA AH.
3HaMEHUTHIE KBAHTOBbIE XUMUKU BY30B.
CoBpeMeHHbIE TOCTHKEHHSI KBAHTOBOM XUMUH.
Ucropudeckue mpeanoChUIKY i1 BOSHUKHOBEHUS! KBAaHTOBOW XUMUHU.
Kakwue 3amaun MoXkeT pemarsh KBAaHTOBas XUMUS?
Uro siBsiercs pyHIaMEHTOM KBaHTOBOW XUMHH?
Kaxkue HOBBIE 337129 CTOAT TIepe]] KBAaHTOBON XUMUEH?
[lepcnexTrBHBIE YT Pa3BUTUS KBAHTOBOM XUMUU?
AnpoHHas XUMUSL.
®dunocodckue npodIeMbl KBAHTOBOI XHUMHUH.

© ®I'bOY BO «Henl 'V




MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«Uensbunckuii rocynapctBeHHbliil yausepeuret» (PI'bOY BO «Henl'V»)

Pa6ouas nporpamma aucuuminasl "KBanToBas Xxumus" o HarpaBiIeHUIO TOATOTOBKY (cnenuansHoct) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIaJHAs XUMUS" HarpaBiieHHOCTH (npo¢mo) Opranndeckast 1 OHOOpraHudecKast XUMHS cTp. 6
OI'BOY BO «Henl'V»

18. TIpernoiaBanye KBAaHTOBOW XUMHH y Hac U 3a pyoexoM. B uem otimmums?

19. Hackonpko BasKHBI IPAKTHUECKHUE PacueThl B U3YUE€HUH KBAHTOBOW XUMUHU?

20. KsanroBas Ouoxumus. B uem cyTh?

21. Ksanrossie xumnku NOXa.

22. Ksanrossie xumuku MTHEOCa.

23. KsanroBble xXuMuku yHuBepcurera pyx0Os Haponos.

24. KsanroBsie xumuku UpkyTcka.

25. KsanroBble xumuku Kazanu.

[IpumepHBbIe BOIPOCHI I TECTOB

Tema 1. BelieHUEe B KBAHTOBYIO XHUMHUIO.

1. ChopmynupoBaTh OCHOBHBIE LIEJIH U 337]a4l KBAHTOBOM XMMUHU.

2. YueHble, KOTOpbIe BHECTH HanOoJiee 3HAYUMBIN BKJIAJ] B Pa3BUTHE HAYKHU U UX 3aCIyTH.
3. Kak et cootHomenue Jleonapnaa Ditnepa (1707-1783), momydennoe um B 1748 roxy ?
4. CwmbIca aanabaTHYECKOTo IPUOIHKEHUSA?

5. CymiecTBeHHBINH HEAOCTATOK MeToa camocoriacoBanHoro noius (CCII)?

Tema 3. BceBasieHTHBIE MOJTyIMIHPUUECKUE METOIBI KBAHTOBOI XUMHMU.
1. [TonHoe peHeOpexkenue qudHepeHInaTbHBIM MepEeKPHIBAHUEM.

2. IMapamerpuzammuss = CNDO/2 .

3. Pa3nenenue sHepruu no @umepy u Koasmapy.

4. TTapamerpusammst  CNDO/S .

5. IMapamerpusanuss  MINDO/ 3.

6.3. TunoBble KOHTPOJIbHbIE BONMPOCHI U 32AaHHS JIs1 MPOMEKYTOUHOH aTTecTallUN

[TpumepHBIE BOIPOCHI K SK3aMEHY:

. JlaTb OCHOBHBIE LIE€/IM U 33/1a4U KBAHTOBOM XMMHHU.

. Ommcatp HCTOPHUIO Pa3BUTHS HIEH KBAHTOBOM XUMUH.

. YueHble, KOTOpbIE BHEC/IU Han0oIee 3HaUUMBbli BKJIaJ B pa3BUTHE KBAHTOBOM XUMUM U UX 3aCIIYTH.
. OcHoBHoe coneprxanue merona BC.

. OcHoBHOe coaepkanue meroga MO.

Metox Monekynspubix Opoutanei Xtokkens (MOX).

. Pacuer unumknonponeHunbHO# cucreMsl B pamkax MOX.

. Monekyna 6yraauena B pamkax MOX.

. Pacuer monexyibl nuknoOyTagueHa B pamkax MOX.

10. Pacuer mosekyisl 6en30ia B pamkax MOX.

11. TIpaBuino Xrokkeins. AJbTEPHAHTHBIE CUCTEMBI.

12. Boruucnenne k03GduipeHToB B HecBszbiBaromux MO.

13. Ilpumenenne Merona XIOKKeNs K pacyeTy COEUHEHUH, COEP KaIUX TeTepOaTOMBI.

14. Ilytu ycoBeprnencTBoBanus Mmeroga MOX.

15. EHT (Extend Huckel Theory) unumeroal opmana.

16. Meton [apusepa-Ilappa-Ilomra.

17. BceBaneHTHBIE OTYIMINPUIECKIE KBAHTOBOXUMHUUECKHE METObL. OO0IIHe OJI0KEHHS.

18. TIpubmmxenue CNDO (Complete Neglect of Differential Overlap)

19. TTapamerpusanus CNDO/2.

20. Meton CNDO/S.

21. Tlapamerpusamuu CNDO/SW, CNDO/BW u CNDO/FK.

22. INDO (Intermediate Neglect of Differential Overlap).

23. MINDO (MINDO/3) .

24. TIpubmmxenne NDDO (Neglect of Diatomic Differential Overlap).

25. CoBpeMeHHBIE BEIYHUCIUTEIBHBIE TAKETHI, BKIouaronue npuommkenns PM3 , MNDO, ZINDO u ap.
26. Yto npexncrasisieT co00il aHAIN3 3aceleHHOCTeH o Mamiukeny?

27. Kakue pacdeTsl Ha3bIBAIOTCS HEAMITUPUIECKUMU?

28. B ueMm 3aKir04aroTCsl JOCTOMHCTBA MOJIyIMIMPUUECKUX METO/I0B 110 CPABHEHUIO C HEAMIIUPUUECKUMU ?
29. B uem crienupuka HeorpaHndeHHOTo MeToaa Xaprpu-Doka (unrestrictedHF (UHF))?

30. B uem crienmuka orpanndeHnoro Mmetoaa Xaptpu-doxa (restrictedHF (RHF))?

31. Mertonsl Teopun GyHKIMOHAA IUIOTHOCTH.

32. B uem 3axiouarorcs npeuMyniectsa Meroga DFT mo cpaBHEHHIO ¢ HEOMIMPUIECKUMU?

33. Yro npezcraniiseT co00i KOPPESIIIUOHHO-COTIIACOBAHHBII Ga3ucHbIi Habop B MeToae DFT?
34. [lonATHe NOBEPXHOCTH MOTECHIUAIBHON HEPTHH.

R

\O
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35. Ipusectu npumep I1I13. JlaTh 000CHOBaHHBIE KOMMEHTAPHH.

36. Kakas Touka Ha I1I13 nasbiBaercs cemioBoit ?

37. OnpenenuTs MOHATHE «KOOPJIUHATA PEAKIIUN.

38. Kak chopmupoBaTh UCXOMHBIN (aiii 1yis pacueToB B pamkax nporpammbel GAMESS ?
39. Kak chopmMupoBaTh HCXOAHBIH (ailn Juis pacueToB B pamkax nporpammel GAUSSIAN ?
40. Kak oCyIIecTBUTh pacyeT 4acToT U popM HOPMAITbHBIX KoJiebaHuii B pamkax mporpammel  GAUSSIAN?
41. [lepunukIngecKue peaKiium.

42. DneKTpOUNKINYECKHE PeaKIHH.

43. CurmMatporHsle MeperpynnupoBKH.

44. KauecTBeHHas TEOPUS PEAKIIMOHHOMN CIIOCOOHOCTH.

45. MonexynspHas JHHAMHAKA 1 XUMAYECKasi KWHETHKA.

46. Atomsl B Mosiekynax. (B3rmsnet B.M.Taresckoro, P.beiinepa u ap.)

47. CoBpeMeHHBIE HAPABICHIS PA3BUTHSI KBAHTOBOXUMHUECKHX HCCIIETOBAHUH.

6.4. Kputepuu oueHuBaHUs

Kpurepun onieHHBaHUs OTBETa HA K3aMEHE!

"OTau4uHO" - CTYJCHT MMOKa3aJl II1y00Koe 3HaAHUE YUeOHO-TIPOrpaMMHOT0 MaTepuaia. McueprsiBarolie, nocie10BaTeIbHO, TPAMOTHO U
JIOTHYECKH CTPOMHO ero u3noxuia. CMOr caMOCTOSATENBHO C/IeNaTh He00X0IMMble 0000IICHUS U BBIBO/IBL. B COOTBETCTBHH € KapTOii
KOMITETEHIINH JEMOHCTPUpPYET 000CHOBAHHBIN BEIOOP IPHEMOB CAMOPETYJISIIUH MIPH BEIOJHEHHH JESTEILHOCTH B YCIOBUSIX
HEOIpeIeJIeHHOCTY;

"Xopomro" - CTyIeHT 3HaeT yueOHO-IPOrpaMMHBIN MaTepHall, IPaMOTHO M TI0 CYIIIECTBY U3JIaraeT ero, He JA0IYCKAaeT CYIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC. MOXKET MPaBUIBHO MPUMEHHUTH TEOPETHUECKHE TOJI0KEHUS U BlIaieeT HeOOX0IMMBIMHU HABBIKAMHU
P BBITIOJTHEHUH PAKTHIECKHX 331a4. JleMOHCTpHUPYET BO3MOKHOCTE H 000CHOBAaHHOCTD Peal3alliy IPUEMOB CaMOPETYIISIINHU ITPU
BBINOJIHEHNUH JIESTEIIbHOCTH B KOHKPETHBIX 33JJaHHBIX YCIOBHSIX;

"V IOBNIETBOPUTENHHO" - CTY/IEHT OCBOMJI OCHOBHOW MaTepHal, HO HE 3HAET OTAEIBHBIX JIeTalleH, TOMyCKaeT HETOYHOCTH, BIaIeeT
OTJIEJIHBIMH [TPUEMAaMHU CaMOPETYJISIIIH, HO IOIYCKAeT CYIIECTBEHHBIE OIMIMOKH ITPHU UX PeaIM3allii, HE YYUTHIBas KOHKPETHbIC
YCIIOBUSI M CBOM BO3MOYKHOCTH TIPH IPUHSATHU PEIICHUI;

"HeynoBieTBOPUTENBHO" - CTYACHT HE 3HAET 3HAUUTEIIbHOI YacTH MPOrpaMMHOTO MaTepHaa, I0IyCcKaeT CYIECTBEHHbIE OMINOKH,
BiazeeT nHGopMaIen 00 OTASTBHBIX IPUEMaX CaMOPETYIISINHI, HO HEe YMEEeT PEallM30BBIBaTh MX B KOHKPETHBIX CUTYAIUSX.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHWE TUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMasi JuTepaTypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3znarensctBo, ron| Pecypc
JI1.1 |Hupenscon B. T KBanroBast xumust. MoJeKyIbl, MOJICKYJIIpHBIE cUCTeMBI U TBepable |Mocksa: BMIHOM.
Tenma: yaebHoe mocobue s By30B JlabopaTopust

3HaHui, [2014]

JI1.2 |daBbimoB A. C. KBaHToBast MexaHMKa: MOHOTpadus Mocksa : Hayxka, OBC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973
7.1.2. lonoTHUTEIbHAS JIUTEPATypa
ABTODBI, COCTAaBHTEIH 3arnaBue WznatensctBO, Tox| Pecype
J12.1 |Conomonuk B. T KBaHTOBO-XMMHUECKUE PACUETHI CTPOEHHUS U KOJIeOaTeIbHO- WBanoso : OBC
BpAIlaTEIbHBIX CIEKTPOB JBYXaTOMHBIX MOJIEKYJI UIrxTy, 2008

(http://e.lanbook.com/books/element.php? pl1_cid=25&pl1_id=4501)

JI2.2 |AngpoHoB A. A., Butt | Teopus koneGanuil: HayuHas JIuTepaTypa Mocksa : Hayxka, OBC
A. A, Xaiikun C. 2.,  |[(https://biblioclub.ru/index.php?page=book&id=123658) 1981
Kenesuos H. A.

JI2.3 |AGapenkos U. B., Hauana xBaHToBO#i xuMuu: [ydeOHoe nocobue i yHuBepcuTeToB 1o [ MockBa: Beicias
Bbparues B. @., Tyny6 |cnenmansnoctu "Xumus'"| mikona, 1989
A. B.

JI2.4 |’Kunomupos I'. M., [IpuxnamHas KBaHTOBasI XUMHUSL: pacueThl peaKIMOHHOM crocoOHocTH [MockBa: Xumusi,
bBararyppsnn A. A., U MEXaHU3MOB XMMUYECKUX PEaKLUil 1979
AGponun U. A.
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7.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKANOHHOI ceTn "UHTepHeT"

D1 |eLIBRARY.RU [DnexrpoHnHslii pecypc] : anekTponHas 6ubnaunorexa / Hayd. anekrpoH.6-ka. — Mocksa, 1999 — . — Jloctym
MOJTHBIM TeKCcTaM Tociie peructpanuu u3 cetr Yenl'VY. — URL: http://elibrary.ru/defaultx.asp. — 5I3. pyc., aur. (163 Ha3s. mo
noanucke 1 6osee 3000 B cBoboaHOM noctyne). eLIBRARY

D2 |Znanium.com [DaexTpoHHBI pecype] : 3meKTpoHHO-0ubaroTeyHast cucrema (OBC) / HayuHo- n3iareibCKuii IieHTp
NH®PA-M. — Mocksa, 2002 — . — Pexxum moctyma: http://znanium.com/. JTocTym OTKPBIT K KHUTaM OCHOBHOM KOJUTEKITHH.
IMocne perucTpanuy U3 CeTH YHUBEPCUTETA TOCTYI BO3MOXKEH C JFOOOT0 YCTPOWCTBA, C BRIXOJOM B IHTEpHET.

93 |H3marenscTBo JlaHb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubimoreunas cucrema (OBC). — Cankr- IlerepOypr, 2010 — . —
JIoCTyI K MOJHBIM TEKCTaM C JIF0O0To KOMIIbIOTEpa, TTocie perucrpaiuu u3 cetr Yenl'Y. — URL: http://e.lanbook.com/

D4 |VuuepcuTerckas OMOIHOTEKA OHIAMH [ DIEKTPOHHBIN pecypc] : aeKkTpoHHO-0ubmoTeynas cucrema (O5C) / 000
Jupexrmenuallabnummar. — Mocksa, 2001 — . — JIocTyI K MOJIHBIM TEKCTaM € JII000T0 KOMITBIOTEpa, MOCJIe PErHCTPAIiH U3
ceru Yenl'Y — URL: http://biblioclub.ru/

7.3 Ilepeuenb MHGPOPMANMOHHBIX TEXHOJIOTHA

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Connect Acrobat

LMS Moodle

MS Office365

Adobe Reader

Visual Studio

WinDjView

Microsoft Office Professional Plus 2010 (JIunensus Tpounkoro ¢uinana)

7.3.2 IlpodeccronaibHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DneKTpOHHBIN KaTanor HayyHoi oubnmoreku Yenl'V [DnekTponHsIi pecypc]: 6a3a nanubix / Yensio. roc. yH-T. - Uensbunck, 1992 -

2. HarmonansHast anexkrponnas ouoauoreka (HOB) (https://rusneb.ru/) HarmonansHas snextponHas 6ubamoreka (HIB) :
00beIMHEHHBIH JJICKTPOHHBIN KaTanor (OHI0B poccuiickux 6ubnmorek : caiit. — URL: http://m36.pd. — Pexxum nocryma: u3
YUTANBHBIX 3a710B OuOmoreku Yenl'V. — TekcT : 3MeKTPOHHBIH.

3. lpesunentckas oubmmotexa (https://www.prlib.ru/) Iipesuaentckas GubnHoTEK : HIEKTPOHHAS HALMOHATbHAS OGMOIMOTEKa © CaiT /
OT'BY Tlpesunéurckas 6ubnunoréka nmern b. H. Enprinna. — CanktlletepOypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
JJIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTuaucuuminnaptas pedeparnBaas 6asa JaHHbBIX /
koMmanus Thomson Reuters. — Pesxxum qocTyma: Iyist 3aperucTpup. nonbs3osateneii Uenl'V. — TeKcT : DIIeKTPOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedpeparusnas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — 5I3. anrin.
— Pexxum noctyna: i 3apeructpup. nonb3osareneit YenlV. — TeKCT : 371eKTpOHHBII.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOYJIST)

HHH peajin3alii JUCHUIIIMHBI UCTIOJIB3YHOTCH y‘IC6HI>Ie AYOAUTOPHHU IJId TPOBCACHUA 3aHATUH JICKIMOHHOI'O THUIIa, 3aHATHI
CEMHUHAPCKOT'0 THIIA, I'PYNIIOBBIX U HHAWUBUAYAJIbHBIX KOHCyHbTaHHﬁ, TCKYLICTO KOHTPOJIA U l'IpOMG)KyTO‘{HOﬁ aTTeCTalm, a TaAKXKE
NOMCIICHUSA IJIA CaMOCTOSITeIILHOU pa60TI)I.

YuebHble AYAUTOPUHN YKOMIIJICKTOBAHBI CHCHHaﬂHSHpOBaHHOﬁ MeOEIbI0 U TEXHHYECKUMU cpeacrBaMu O6y‘ICHI/IH.

JInst mpoBeieHUs 3aHATHH JIEKIIMOHHOTO TUIIA TIPEAJIaratoTcss Habophl AEMOHCTPAIIHOHHOTO 000pYJOBaHUS U y4eOHO- HATJISIHBIX
MocoOuit (IeMOHCTPAIMOHHBI HA0OP aTOMOB, Tabmuia MeHaeneesa).

[Tomerienust 1u1s1 CaMOCTOSITENBHOM PabOThl 00YHAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOU C IMOJKIIIOYEHHEM K CETH
"NuTepHeT" ¥ 00ecrieyeHneM JIOCTYIa B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.

1. YueOHas aynuTopus AJsl IPOBEACHHS 3aHATHI JICKIIMOHHOTO THIIA

OcHoBHOE 000pyIOBaHuE:
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KonnuecTBo mocamouHbix MecT — 50, yueOHas Me6enb, mynbTuMenuiinblii [Ipoektop EPSON EB-X41, skpaH ¢ 371eKTponpuBooM
Lumen, aktuBHas akyctrdeckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 ®POPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), xoMmbroTep Aitst paboT C ACNOBBIMH M aHATUTHICCKUMH porpamMmamu Mounurop TFT17"LGL1718S.

YueOGHO-HATIISIHBIE TTOCOOHS:

MyJ'IBTPIMe)IPIﬁHa?I Mpe3cHTanus, Ta6m/1ua MeHz[eneeBa.

ITporpamMHoe obecrieueHue:

MS Windows XP Professional SP2 mist BY30B. Jluniensuu 6eccpounsie. ['oc. Korarpakt Ne 300 ot 08.10.2008 r., MS Office 2007.
JInnensuu 6eccpounsie. Jlunensust Ne 44664774 ot 09.04.2008 r., [TO «AntuBupyc Kacnepckoro» JIuneH3noHHBIH 10r0BOp Ne
1013/K-2773 ot 11.12.2017 1.

2. YueOHas ayiuTopus js1 IPpOBEACHUA 3aHATHI CEMUHApCKOIro Tuma

OcHoBHOE 000pyIOBaHueE:!

KomruecTBo mocamounbix MectT — 44, yueOHast Mebenb, miasMernsiil Tenesuzop LG 50PV350 50", noyroyk iRUPatriot 707 coreWin8
— HNEPeHOCHOM, aKyCTHYeCKask CHCTEMA.

Y4eOHO-HATISIHBIC TTOCOOHS: MYJIBTUMEINIHAS IPE3CHTAIIHS.

IIporpammHOe obecriedeHue:

MS Office 2010 Pro. (Ne nmunensuu: 48780632. JIunensuonnoe cornamrenne Open License 68753219Z2ZE1307. Mara ¢ 11.07.2011.),
PSPP (cBoGomHOE nporpammuoe odecrnieuenue, nunen3uss GNUGPL).

3. VueOHast ayuTopus s IPOBEICHHS JTa00OPATOPHBIX 3aHATUN

OcHOBHOE 000py/IOBaHNUE: CIICIIHATM3UPOBAHHASI SPTOHOMHUYHAS MeOeb I paOOTHI 32 KOMITBIOTEPOM. ABTOMATH3UPOBAHHBIC
paboune Mecta Ha 11 obOyuarormuxcs, 1 npernonasatens. 12 I1K ¢ JTUIICH3MOHHBIM MTPOrPAMMHBIM 00€CIICUCHUEM.
MaruuTHO-MapkepHas qocka. MarepaktuBHas qocka SMARTBoard 660 anaronans 64”/162/6 cm. Ipoexrop INFOCUSIN 36.
Axyctuueckas cuctema 2.0 Sven SPS-678.

ITporpammuoe obecrieuenue: MS Windows XP Professional SP2 anst BY30B. Jlunensuu 6eccpounsie. [Taptus Ne PC 545926 ot
20.12.2007 r.

MS Office 2007. JTunensuu 6eccpounsie. Jlunensust Ne 44664774 ot 09.04.2008 .

MS Windows 7 Professional. JTuuensuu 6eccpounsie. JIunienzus Ne 48382516 or 10.11.2010 1.

MS Office 2010. JIunensun 6eccpounsie. JIumensus Ne 48382516 or 10.11.2010 1.

MS Windows 10. JTunensuu 6eccpounsie. ['oc. Kourpakt Ne AD-44/57/18 ot 30.10.2018 1.

MSOffice 2016. JInensuu 6eccpounsie. I'oc. Konrpakr Ne AD-44/57/18 ot 30.10.2018 .

4. ITomereHue i caMOCTOATENbHOM paboThl: UnrambHelid  3am Ne 1

OcHoBHOE 000pyIOBaHuE:

KonmuecTBo mocamoyHsix MecT — 50, 5 mepcoHaIbHBIX KOMITBIOTEPOB € OAKIIOYEHUEM B ceTh «VIHTepHET», HEOrpaHUUSHHBIN TOCTYII
k OBC u B/l, yueOHast MmeOenb, KOHAULIUOHED.

IMporpammMHoe obecnieueHue:

Microsoft Windows 10 Pro. (JIutiensuu 6eccpounsie. JloroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro (JIuueHsun 6eccpouHsbie.
Jorosop Ne AD-223/28/18), KoncynwranT ITntoc (Cornamtenue o corpyaamndectse Ne 31 ot 20.05.2003 ¢ pernoHaibHBIM
MH(OPMALOHHBIM LIEHTPOM  OOLIEPOCCUICKON ceTH paclpocTpaHeHus npaBoBoi nHpopmanun), [10 «AxTuBupyc Kacnepckoro»
(JTmuensnonustit gorosop Ne 1013/K-2773 ot 11.12.2017 1.).

Wnu unble, ynoOHbIE U1 00Y4arOLIerocs, MOMEIICHHS JJIsi CAMOCTOSATENILHON paboThl C KOMIIBIOTEPHOM TEXHUKOM U C BO3MOYKHOCTHEO
nojKiroueHus k cetu "HMHtepHeT" 1 obecrieyeHrneM J10CTyIa B AJIEKTPOHHYI0 HH(GOPMALMOHHO- 00pa30BaTeIbHYIO CpeLy
YHUBEPCUTETA

9. METOANYECKHUE YKA3AHUA 1)1 OBYYAIOIINXCA IO OCBOEHUIO TUCHUTIIMHBI (MOY JIS)

OCHOBHBIMH BHJIaMH CaMOCTOSITEILHOM PabOThI CTYICHTOB SBJISIOTCS: paboTa ¢ OyMaKHBIMH UCTOUYHHKAMU MH(GOPMaIUU
(KOHCIIEKTOM, KHUTOM, METOJIUUECKUMH yKa3aHUAMU), pab0Ta C UCTOYHUKAMHU ceTU MIHTepHET U TeMH IPOrpaMMHBIMU IIPOLYKTaMHU,
KOTOpPbIE PEKOMEHJOBaHbI IIPEMOAABATENICM.

W3yuaTh Kypc peKOMEHAYETCS 110 TEMaM B COOTBETCTBHH C IIPOrPAMMON JHUCLMIIIMHBI PABHOMEPHO B T€YEHHE BCETo cemecTpa. He
CleyeT NepexoAnuTb K N3yUeHHIO MOCIeyoUIel TeMbl, TI0Ka MaTepuall Ipeblyled TEMbI HE YCBOEH.

W3y4ats MaTepual, OTHOCSIIUIACS K JaHHOH TeMe, CIeyeT 10 OAHOMY MM HECKOJIBKUM U3 PEKOMEHJOBAHHBIX Y4eOHUKOB. [l
MIOMCKA HEOOXOUMBIX CBECHUI B yIeOHUKE MOXKHO HCIIONb30BATh IPEAMETHBII yKa3aTelb B KOHIIE KHUTH.

ITpu n3yyeHun Marepuana Mo KOHCIEKTaM JIEKIU cleyeT oOpallaT BHUIMAHUE HA IPUBOAUMBIE B JICKIUAX CChLIKH CETH
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Untepner. CryneHry cienyer 0oJble “SKCIEPUMEHTUPOBATh” ¢ HUMHU, H3Y4aTh CIIPABOYHYIO CUCTEMY, Pa3InYHbIe BO3SMOXKHOCTH H
CEPBHCHI COOTBETCTBYIOLIHX caiiToB. Oco00oe BHUMaHNE HEOOXOIUMO YIAETATh aHTIOSM3BIYHBIM PecypcaM, IIOCKOJIBKY TOAABIISIONIEe
GOJIBLIIMHCTBO HAY4YHOU MH(OpMAIMK MyOJIUKYETCs Ha aHTJIMICKOM si3bIKe. [Ipu 3HaKOMCTBE C MOJOOHBIMH PECYpCaMu HE CIIEAyeT
“00sAThCS” aHTIIMICKOTO SI3bIKA, PH HAJTMYWH 3aTPYJAHCHUIA KEJIaTeIbHO MOJIb30BaThCS OHJIAWH MEPEBOAYMKAMH W/HITH CIOBapSIMHU.
[epen ocymecTBieHneM JIt000T0 MoMcKa HHGOPMAIUHU CIIEAYeT TIIATEIbHO IPOAYMBIBATh CTPATEIHIO: BHUMATEIbHO IMOAXOANUTH K
BBIOOPY KIIFOUEBBIX CJIOB, 3apaHee MPOAYMBIBATh UX JIOTHYECKHE KOMOWHAIIMN, 3HAKOMHUTBCS CO CIIPABOYHON CHCTEMOI TOro MU
WHOTO MHCTPYMEHTA ITOUCKa U T.4. B mporecce morncka HeoOX0IuMOo o0paniath BHUIMaHNE Ha PEIEBAHTHOCTH BBIAABAEMBIX B IIpoLiecce
roucka TokyMmeHToB. [Tpu noucke nHpopmanun B pedepaTUBHBIX 0a3ax JaHHBIX JKeJIATeJIbHO 3alIOMHHATH/3aMMCHIBAThH (haMuInn
aBTOPOB pabOTAIOMINX 10 HHTEPECYIOIIEH CTYACHTa TEMAaTHKE M OCYILECTBISATH IIONCK APYTUX paboT JaHHBIX aBTOPOB. [Tocie kaxaoro
MOKCKa HE00X0AUMO AeTaIbHO (PUKCHUPOBATh HHOOPMAIIMIO O HAMICHHBIX TOKYMEHTaX (YKa3bIBaTh KOT/1a HCKAJIH, TJie HCKAJIU, KaKHe
KJTFOUYEBBIE CJIOBA UCIIOIB30BAIM U T.A.). DTO BCE OTHOCHTCS KakK K TeKyIIel paboTe, Tak U MOArOTOBKE K HAIIMCAHUIO TECTOB H
pedeparos.

B cnyvae mpumeHeHuUs mpu 00y4eHNUH AUCIUIUTHHBI YJIEKTPOHHOTO O0YYeHHSs], AMCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI
o01eHne 00yJaOIIUXCs U MPENOIaBaTeNs OCYIIECTBIIETCS B pexKIMe Kak peaibHoro (mporpamma Microsoft Teams), Tak u
OTJIOXKEHHOTO BPEeMEHH (cucTeMa qucTanroHHoro obyuenus Moodle, snexkrpornas moura).

Bonburyro yacte BpeMeHH 00y4aromuecs caMOCTOSITENbHO paboTaloT ¢ y4eOHO-MeTOIMYeCKUMH MaTepraiamMu. CTyIeHThl UMEIOT
BO3MOKHOCTH KOHCYJIBTUPOBATHCS C IPETIOIaBaTeNIeM 110 BCEM BOIIPOCaM, BOSHHKAIOIINM B XOJI€ CAMOCTOSTEIbHON padoThI
MOCPEICTBOM DJICKTPOHHOM MOUTHI, coobmienuii B Moodle u Skype.

Joctyn o0y4arorierocs K yueOHbIM pecypcaM B peKUMe OTIIOKEHHOTO BPEMEHH, CAMOCTOSITEIbHOW PabOThI OCYIIECTBIISCTCS Yepe3
ceTb VIHTEpHET B y100HOM JIJIsl HErO MECTE, BpPEMEHHU H TEMIIE.

IMpu 0Oy4eHun JIUI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 3[J0POBBS dJIeKTpoHHOE 00y4deHne (D0), TUCTaHIIMOHHBIE 00pa30BaTeIbHBIE
texnosoruu (JIOT) npemycMaTpuBaroT BO3MOXKHOCTD IIpUeMa-niepeiaur HH(GOpMaIMy B TOCTYIHBIX Ui HUX (popMax.

Peammzanus nucrumummaet ¢ npuMmeneaueM D0 u IOT ocymectsisieTcs Ha ocHoBaHuY «IlomoskeHnst o peamu3anui OCHOBHBIX U
JIOTIOJTHUTENBHBIX 00pa30BaTeNbHBIX IPOrPaMM ¢ IPUMEHEHUEM JIIEKTPOHHOT0 00y4YEeHHUS U JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH B (he/iepalbHOM TOCYIapCTBEHHOM OI0KETHOM 00pa30BaTeIbHOM YUPEKISHUH BBICILETO 00pa3oBaHus «YemssOnHeKuit
rOCyJapCTBEHHBIN yHUBEpcHUTET», «lloyi0KeHHs 0 MopsAKe 3a4eTa 00y4atOIIMMHUCS 110 OCHOBHBIM MTPOGECCHOHAIBHBIM
00pa3oBaTeNbHBIM IporpaMMam Beiciiero oopazopanus B ®I'BOY BO «Uenl YV pe3ynbTaToB OCBOCHHS B OpraHU3ALUAX,
OCYILIECTBISIOINX 00Pa30BaTEIbHYIO JESTEIbHOCTh, YUEOHBIX MPEIMETOB, KYPCOB, JUCIMILUIMH (MOJyJIei), TP aKTHK,
JTOTIOJTHUTENBHBIX 00pa30BaTeIILHBIX MPOTPaMMy MIOCPEACTBOM IIEKTPOHHOU HH(DOpMaIIMOHHO-00pa3oBarenbHol cpensl PTBOY BO
«Henl'V».

B ncxumounTenbHbIX crydasx (Gopc-Makop | T.11.) IPH peanu3anny 00pa3oBaTeNbHOM qesrenbHocT ¢ mpuMenernem D0, [JJOT moryT
MIPUMEHSTH KOMIIOHEHTBI, HE BXOJISIIIIUE B TIEPEUEHb JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM CpeIpl.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHNE MUCHUILTHHBI HHBAHIAMH W JTHIIAMH C OTPaHHYCHHBIMHE BO3MOXKHOCTSMH 3JI0POBBS OCYIIECTBISCTCS C HCIOIb30BAHIEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U ToJI0 HH(GOPMALMOHHBIX TEXHOIOTHH, IPEeI0CTaBIIeMbIX PecypcHbIM y4e0HO-METOANIECKUM
HEHTPOM 10 OOYUEHHIO HHBAINIOB | JIUI[ C OTPAaHNYCHHBIMH BO3MOXKHOCTSAMH 370poBbs Yenl'Y 1o 3amnpocy oOywaromerocs.

1. MoOuIbHBIE CHEeUAIbHBIC TEXHIIECKHE CPECTBA VIS JIUII C HapYIICHUSIMH 3PSHHS: TOPTATHBHEBIA KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
mpudrom Bpaiinst ¢ curTesatopom peun «ElBraile-W14J G2»; HoyrOyku ¢ nporpamMmHoii skpanHoro goctyna NVDA; anektpoHHbIe
YBEJMYHUTEIH JUIS YIaJeHHOTO IPOCMOTPA; BUICOYBEINIUTENH IIOPTATHBHBIC; TH(IIOMIEED; TU(PPOBHIE TUKTO(DOHEL

2. MoOusbHbIe CreIHanbHble TEXHUUECKHE CPEACTBa JUIA JIMI ¢ HAapYLICHUSIMH ClIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IIOJIS CO
BCTPOEHHOH coBMecTUMOCTbI0 ¢ FM-ycTtpoiictBamu; paauokinaccel «Coner-PCM» ¢ mepenaTyMkoM, 3ayIIHBIM HHIYKTOPOM U
MHIYKIHOHHON TeTiel; cucreMa MHGOPMAIMOHHAs Al ciadociblmamux nepeHocHas «McTtok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpYyEMbIE CIIyXOBbIE alllapaThl HHAUBUAYAIbHOTO N10Jb30BaHUL.

3. AccuctuBHble MH(OpPMAIMOHHBIE TEXHOJOTMH: MPOTPAMMHOE oO0OecreueHne SKpaHHOro noctyna ¢ cuHte3oM peun NVDA,;
IpOrpaMMbl S3KPAHHOT'O YBEIMYEHUs; IPOrpaMMbl PEUEBOrO CUHTE3a UL KOMIBIOTEPOB U HOYTOYKOB; IIPOIPAMMBbI PEUEBOTO CHHTE3A
JUIst MOOMJTBHBIX YCTPONCTB; SKpaHHas KIaBUATYypa; SKpaHHas JIyIa.

ITpu HeoOxomuMocTH Ui OOYdYarOIIUXCS C HAapyIIEHWSMH 3peHUs Ha pabouumx MecTaxX IJIsl IIPOBEICHUS NPAKTUYECKHX MM
a0OPaTOPHBIX 3aHATHH YCTaHABIMBAETCs CIELHMANbHOE NMpOrpaMMHOe obecnedenue (mporpamma pedeBoi HaBuranmu NVDA,
peueBble CUHTE3aTOPbI, SKPAHHBIE JIYIIbL).

B yuebuble aymuTopum obecneunBaeTcs OECHPENSATCTBEHHBIM HOCTYyN A OOyJarloIMXCs WMHBAIMIOB M OOyYaloOIUXcs C
OrpaHU4YEHHbIMU BO3MOXKHOCTSIMHU 370pOBbsl. B Kaxknoil ayauTopuH, rae o0y4aroTcsi MHBAIUABI U JIULA ¢ OTPaHUYEHHBIMU
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Pa6ouas nporpamma aucuuminasl "KBantoBas xumus" o HampaBiIeHUIO OATOTOBKH (cnennansHocT) 04.05.01
"dyHnameHTaNbHas ¥ NPUKIaJHAs XUMUS" HarpaBieHHOCTH (npo¢mio) Opranndeckast 1 OHOOpraHudecKast XUMHS crp. 11
OI'BOY BO «Henl'V»

BO3MOXKHOCTSIMHU 3/I0POBBsI, NIPEAyCMATPHBACTCS COOTBETCTBYIONIEE KOJHMYECTBO MECT /UL OOYUYarOIUXCS C Y4ETOM HAapyIISHHI MX
3JI0POBBSL.

J11st OCBOGHMS AUCIMILTUHBI HHBAJIMIAM U JIUIAM C OTPAHUYCHHBIMHI BO3MOXKHOCTSIMHE 3I0POBBSI TIPEIOCTABIISACTCS JOCTYIT K IEYATHBIM
HCTOYHHKAM, UMEIOLIMMCS B HaydHO# 6nbmrorexe Yenl Y, ¢ HOMOLIBIO CIIELHAATBHBIX TEXHUYECKUX CPEICTB; AOCTYII K 3JIEKTPOHHBIM
HCTOYHHMKAM, TIPEACTABICHHBIM B (OpME DSICKTPOHHOIO JOKyMEHTa B (oHAEe Hay4yHoi OuOmmorekn Yenl'V wm
3IIEKTPOHHO-OUOJIMOTEUHBIX CHCTEMaX, ¢ HMOMOIIBI0 CIENUANBHBIX TEXHHYSCKHX M IIPOTPAMMHBIX CPeACTB (pabodee MecTO I
HE3psYero MoJb30BaTeNlsi ¢ MPOTPaMMHBIM OOECIeYeHHeM 3KpaHHOro aoctyma ¢ cuHtesoM peun NVDA, pabGouee mecro ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 6oJbIIMMU KHOIIKAMHE | C Pa3IeISIOIIEH KIIABUIIH HAKIIAIKON ).
V4eOHO-METOJMICCKIE MATEPHAIBI A OOYYAIOMINXCS U3 YKCIA MHBAIUIOB M JIMI C OrPAaHMYCHHBIMUA BO3MOXKHOCTSIMH 3/0POBBS
MPEIOCTABISIIOTCS B hJopMax, alaliTHPOBAHHBIX K OTPAHUYCHHUSM UX 3/I0POBbS U BOCIIPUATHS HHGMOPMAIIUK:

JLust UL ¢ HAapYIICHUSIMHU 3PEHHUS:

- B IEYATHOH (hOpME YBEITUICHHBIM IIPUPTOM,

- B (hopMe IIEKTPOHHOTO JJOKYMEHTa,

- B popme aynnodaiina,

- B leyaTHO# (opme mpudrom bpaiins.

JL71st U1l ¢ HapyIIEHUsIMU ClIyXa:

- B IIeyaTHO# (opme,

- B (hopMe IJIEKTPOHHOTO JIOKYMEHTA.

Jlust UL ¢ HapyIICHUSIMA OMTOPHO-IBUTATEIBHOTO ammapara:

- B IeYaTHOH (opme,

- B (hopMe DIEKTPOHHOTO JJOKYMEHTa,

- B popme aynnodaiina.

JlaHHBII IepeveHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUHCHMOCTH OT KOHTHHICHTA 00YYaOIIIXCS.

JUJ1st MHBAJIMIOB U JIUI C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 370POBbsI OCBOCHHE JMCIUIIIIMHBI MOXKET OBITh YaCTHYHO MU IOJTHOCTBIO
OCYIIECTBIIEHO C UCITIOIB30BaHUEM JAUCTAHIIMOHHBIX 0Opa3oBarenbHbIX TexHomoruit (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHMM MUCHMIUIMHBI MHBAJIUJAMH ¥ JIMIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHM 3/I0POBBSI HCIIOJB3YETCS WHIAMBHIyaJIbHAs
pabora. Ilon wHOMBUIyanbHON paboTOM mMmoOApasymeBaeTcs ABe (OPMbBI B3aHMOMACHCTBHUS C IPEMOaBaTeNieM: HWHIWBUIYyaTbHAs
y4eOHas paboTa (KOHCYIBTALlUH), T.C. JIOHNOJHATENBHOE pa3bsCHEHHE YY4EOHOr0 MaTepHaia ¥ yriyOJIeHHOe U3yYcHHE MaTepuaia ¢
TeMH OOYYAOIIMMIUCS, KOTOPHIC B 3TOM 3aMHTEPECOBaHbl, W HWHAMBHAyalbHAs BOCIHTATENbHas pabora. VHIMBUIyanbHBIC
KOHCYJIbTallUX HalIPaBJICHBI HA UHAWBUAYaJIU3alUIO O6y‘{€HI/I$[ 1 YCTAHOBJICHUIO BOCTIUTATCIIbHOI'O KOHTaKTa MEXAY MPErogaBaTejIeM
1 00YYarOIIMMCS HHBATHIOM HIIH O0YYarOIIMMCs ¢ OTPaHUICHHBIMU BO3MOXKHOCTSIMU 30POBBSL.

HpI/I MPOBCACHUHU NIPOLEAYPHI OLICHUBAHUS PE3YJILTATOB O6y‘iCHI/I$I WHBAJIMIOB U JIMIL C OTPAHUYCHHBIMH BO3MOKHOCTAMHU 3J0POBbS 110
IUCHUIUIMHE O00ECIeYnBaeTCs BBIMOJHCHHE CIEAYIOIIUX [OIOJHUTEIbHBIX TPeOOBaHUII B 3aBHCHMOCTH OT HWHAWBHAYAIbHBIX
0COOCHHOCTEH, 00yUaroLIuXCs:

a) MHCTPYKIHMS IO HOPSAKY MPOBEACHUS MPOLEIYPHl OLCHUBAHHS MPEIOCTABISCTCS B IOCTYIHON (opme (YCTHO, B MUCbMEHHOU
dbopme, B muceMeHHOH (hopme miprudToM Bpaiiiist, yCTHO ¢ HCIIONB30BAHUEM YCIIYT CYPAOIICPEBOIUHKA);

6) moctynHas Qopma IpeNOCTaBIEHHS 3aJaHUN OLIEHOYHBIX CPEACTB (B HeuyaTHOH ¢opme, B medyaTHOHl (opMme YBETHMUECHHBIM
mpudrom, B nevaTaoit hopme mpudrom Bpaiins, B hopMme 31eKTPOHHOTO JOKYMEHTA, 33aHUs 3a4UTHIBAIOTCS aCCHCTCHTOM, 3a/IaHUSI
MPEIOCTaBIISIOTCS C MCIIOJIb30BAHUEM CYPIONICPEBOAA);

B) IOCTymHAs (popMa MPEJOCTABICHUSI OTBETOB Ha 3a[aHus (MHCPMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMIIBIOTEPE, MHCHMEHHO
mpudTom Bpaiins, ¢ UCIOIB30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

Ipu npoBeeHNH MPOLEAYPHI OLICHUBAHKS PE3yIIbTATOB 00yYCHHS HHBAIMIOB H JIMI[ C OrPAHHYCHHBIMUA BO3MO)KHOCTSIMH 310POBbBSI
npeayCcMaTpmuBacTCsa UCIIOJIB30BAHNEC TEXHUIECKUX CPCACTB, HCO6XOI[I/IM]>IX UM B CBA3U C UX UHANBUAYAJIbHBIMU OCOGCHHOCTS{MI/I. Civit
cpencTBa MOryT ObITh ipepocTaieHbl Yenl'Y uim MOTYT HCIIONIB30BaThCS COOCTBEHHBIE TEXHUUYECKHE cpencTBa. [Ipr HeoOX0auMOCTH
HWHBaJIUAaM U JinaM ¢ OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbS IIPEAOCTABIIACTCS JOMOJIHUTEIIBHOC BPpEMS U1 TIOATOTOBKU OTBETA
Ha 3aaH¥s, POLEypa OLCHUBAHUS PE3YIbTATOB 00YUCHHUS [0 JUCHHUILINHE MOXKET POBOIAUTHCS B HECKOJIBKO 3TAIIOB.

HpOBe}ICHI/IC npoueaypsl OLCHUBAHUA PE3YIIHLTATOB 06y‘1€HHH UHBAJIMAOB W JIUL C OTPAaHUYCHHBIMH BO3MOXXHOCTSAMH 310POBbA
JIOITYCKAETCS C MCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00Pa30BaTElIbHBIX TEXHOIOTHIA.
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