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MHHOBPHAYKH POCCHUU

@) DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOS

YUpEKIECHHUE BBICIIET0 00pa3oBaHUsL
«HensOunckuit rocynapcrsenHbiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpammMa aucuuiuinHel "KBaHTOBass XMMus'" 11O HAITPABJICHHUIO MOATOTOBKU (cnenuaibHocTr) 04.05.01

cTp. 3
"®yHaaMeHTaNbHasg U IPUKIaHas XUMUs'" HanpaBieHHOCTH (mpodmmo)  Xumus MatepuanoB GPI'EOY BO «Henl'V» p

1. HEJIX OCBOEHUMSA TUCHUTIINHBI

HCJ'IBIO npernoaaBaHus JUCHUIIIIUHBI ABJIACTCA paCCMOTPEHUE OCHOBHBIX MOJIOKEHUM KBAaHTOBOU XUMUH, UICTOPHUU pPa3BUTHUA
JUCITUITTINHBI, (byHZ[aMeHTaHLHLIX HOHXTHﬁ, IIPUHOUIIOB U HOJ'IO)KEHPI?I, BLIpa6OTaHHLIX 3HAMCHUTBIMU YYCHBIMHU, IJIA 000CHOBAaHHOTO
B3IJIs11a HA CTPOCHUE MATCPHUU U MCXaHU3Mbl XUMHUYCECKUX peaKHHﬁ.

Konkpernsie 3agaun kypca:

1. ITo3HAaKOMUTH CTYACHTOB C HCTOpI/Ieﬁ CTAHOBJICHUA U pa3BUTHUSA KBAHTOBON XUMUH.

2. IIaTI) MpeacTaBJICHUS O (byH)IaMeHTaJ'II)HI)IX OCHOBax JUCHMILIMHEI.

3. ITo3HaKOMHTH C OCHOBAMH KBAaHTOBOM MEXaHUKH.

4. JlaTb IpeCcTaBICHUE O COBPEMEHHBIX MPOOIeMax JUCIUILUINHEL.

Pe3yJILTaTBI O6y‘leHI/IH 110 JUCHUILUIMHE HAITPaBJICHBI HA JOCTHXXCHUEC HHANKATOPOB!:

VK-1.2 Mcnonb3yeT KpUTUUECKUH aHAIU3, CUCTEMATU3allMI0 U 00001IeHre HHGOPMaLUY [JIs peLIeHHs IPOOIEMHOIl CUTyaluu;

OIIK-1.2 . YMmeer UCIIONIB30BaTh 3HAHUS B 00JaCTH XUMUYECKUX HAYK MPUMEHHUTEILHO K KOHKPETHOM 001aCTH XMMHHU.

2. MECTO JUCHUILITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.1.13

2.1 TpeOGoBaHus K MpeIBaAPUTEILHOI MOATOTOBKE 00y4YaI0IIEerocs:

J111st ocBOCHUSI JaHHOH AUCIUIUTHHBI CTYASHTHI JOJDKHEI 00JIalaTh 3HAHHMSIMH, TIpeIIoyiaraeMble 00pa3oBaTeNIbHON IPOrpaMMoit
ITOJITOTOBKH CIICIHAJIMCTA 110 TAKUM 0a30BBIM JUCHUILUIMHAM, Kak «Maremarukay, «Pusukay», "VIcTopus 1 METOI0JI0TH XUMHUH'".

duzuka

Maremaruka

I/ICTOpI/Iﬂ 1 MCTOJ0JIOTHUA XUMHUH

2.2 I[I/ICII]/IIIJ'H(IHLI N MPAKTUKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHMIITHHBI (MO)IyJ'Iﬂ) HeOﬁXOIII/lMO KaK npeamecTByruiee:

3HaHus, TPUOOPETEHHBIC B X0/1€ M3Y4eHUs qucUUIUIMHBI "KBaHTOBas XUMHA", MOT'YT OBITh HCITOJI30BaHbI IPU M3YHYEHUH JUCLUILIUH
"Crpoenne Bemiecta'.

CTpOCHI/Ie BCIICCTBaA

3. KOMIIETEHL{IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

YK-1: Cnioco6en ocymecTBJIsITh KPUTHYECKUH aHAJH3 NPOOJIEMHBIX CUTYalliii HA OCHOBE CHCTEMHOI0 MOAX0/a,
BbIPa0aThIBaTh CTPATErHIO JeiicTBUIL

3HaTh:

Jnsa nocrrxenus YK-1.2 3HaTh: anropuTMel aHaau3a npoOIeMHON CUTyalny;

YMmern:

Jns noctmxenus YK-1.2 ymMeTh: oCcyIIeCTBISITh KPUTHUECKHH aHAIN3 POOIEMHOM CUTYyalMU IIPU PeIIeHUH IPO(HECCHOHATBHBIX
3ajad;

Baagertn:

Jns noctmxenus YK-1.2 BraneTs: HaBBIKAMH CHCTEMHOTO TTOXO0/1a K PACCMOTPEHHIO MPOOIEMHOI CUTYyaIuu, BEIPAOOTKH CTPATETHH
JIEHCTBUH 110 €€ pa3peleHHIO.

OIIK-1: Cnoco0eH aHAIN3UPOBATh, HHTEPIPETUPOBATHL U 000011ATH Pe3y/JIbTaThl IKCIIEPUMEHTAIBHBIX H PACYETHO-
TeOPeTHYECKUX Pab0T XHMHYECKO# HANPABJIEHHOCTH

3HaTh:

Jns noctmxenus OITK-1.2 3HaTh: 6a30Bble TOHATHS U 3aKOHBI (DM3UKU M MAaTEMAaTHKU IPUMEHUTENBHO K XUMUUECKUM 00BEKTaM;
HMETh [IPEACTABICHHE O IIPUHIUIIAX PACIETHO-TEOPETUYECKUX METOA0B U3y4EeHHS XUMUYECKUX O0BEKTOB;

Ymern:

Jnsa nocrmxenus OIIK-1.2 ymeTs: aHanM3upoOBaTh U MHTEPIPETHPOBATH PE3YIbTAaThl SKCIIEPUMEHTAIBHBIX U PACYETHO-
TEOPETHYECCKUX PA0OT XUMHUYECKOW HAIIPABICHHOCTH,

© ®I'BOY BO «Henl'V»
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Baanern:

Jns noctikenns OIIK-1.2 BrnageTs: HaBpIKaMK aHaJIM3a U 0000LIEHUS PE3YNIbTATOB SKCIIEPHUMEHTAIBLHBIX U PACYETHO- TEOPETUYECKUX
paboT XMMHUYECKOH HAalPaBICHHOCTH.

B pe3yabTaTe 0OCBOCHHUS JUCHUILIHHBI 00y4aloLuiics 10/KeH

3.1{3naTn:

3.1.1|ocHOBHBIE 3Talbl pa3BUTHS KBAHTOBOW XUMUHK; (DyHJaMEHTAIbHBIC OCHOBBI KBAHTOBOW XUMHH; 0COOCHHOCTH
COBPEMEHHOI'0 COCTOSHHS KBAaHTOBOM XMMHH; TAIIbl HBOJIONNHU (YH/IaMEHTAIbHBIX TOHATHH U BOSHUKAIOIINX
MPOOJIEMHBIX CUTYAIHH.

3.2|YmeTh:

3.2.1|cobupaTh U aHATM3UPOBATH MOJTYYSHHYIO HH(GOPMAIIHIO, BBICISTh MIABHOE U BTOPOCTEIIEHHOE; CAMOCTOSITEILHO
CTPOMTH MPOLIECC OBIIAICHHS HOBOIM MH(POPMAIIUECHT; OCYIIECTBIATH 0000IICHUS.

3.3|Baagern:

3.3.1|cucremoii byHIaMEHTAJIBHBIX TOHATHH KBAHTOBOM XUMUH, (JOPMAMHU U METOJJAMU HAYYHOT'O IO3HAHUS; METOJJUKOH 1
METOJIOJIOTHEH MOTYYCHUS HOBBIX 3HAHHUW; METOJaMH BbIOOpa CTPATETHUH JCHCTBHIA.

4. OFbEM JUCIUILINHBI (MOIYJIST)

O6wasn TpyaoemMKocTb 33ET

Yacos o yueOHOMY utany : 108 Buner konTponst B cemecTpax:
B TOM YHCIIE :
ayIUTOpPHBIC 3aHATUS : 72 9K3aMEHBI §
caMoCTOsTeNIbHas pabora : 6,6
4acoB Ha KOHTPoONb : 18
KOHTaKkTHas pabora: 83,4

UKP: 11,4

5. CTPYKTYPA U COEP’KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon HaumenoBaHue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos JlutepaTtypa
| 3aHATUSA [ Kvpc

Pa3nen 1. BBenenne B KBAHTOBYIO XMMHIO

1.1 Brenenune B kxBanTOBYIO XUMHEIO. Llenn, 3amaun, onpeneneHus. 8 2 JIT.1 JI1.2 JI1.3J12.1
Marematudeckuil annapat u Gusnueckue npuHOunsL. /Jlex/ J12.4J12.3 J12.2

21323354

1.2 Ilenu, 3amauu, onpeaeneHus. MaremaTndyeckuii annapar u pu3ndecKue 8 2 JIT.1 J11.3J12.3
npuHLunel. /IIp/ 01223354
Pa3nen 2. Mcropuuecku nepsbie MeTOAbl PACCMOTPEHHSI MOJIEKYJISIPHBIX
cucTeM

2.1 Hcropudecku mepBeie METOIBI PACCMOTPEHUST MOJIEKYIISIPHBIX CHCTEM. 8 6 JIT.1 JI1.3J12.3 JI2.2
Hcropus Bompoca. Meroast BC 1 MO. Meron Xiokkens. [Ipaktuueckue 013233 54
TPUIIOKEHHS MeToa. VIHTeppeTalys pe3yibTaToB U NX 3HaYeHue. MeTox
TIIIIT. /JTex/

2.2 HWcropus Borpoca. Meronst BC u MO. Meron Xrokkens. [Ipakrudeckue 8 6 JI1.1J12.2
MpUIIOKEHHs MeToa. VIHTepnpeTanus pe3yabTaToB U UX 3HaueHue. Meron 01923354
ML /TIp/

23 McTopuuecku nepBbie METO/IbI PACCMOTPEHHS MOJIEKYJIIPHBIX CUCTEM. 8 1 JI1.1J11.3J12.1 J12.2
IIpaxruueckue pacuerst. /MKP/ 2109233

24 Hcropuuecku nepBble METOABI PACCMOTPEHMS MOJIEKYIISIPHBIX cucteM /Cp/ 8 2 JI1.1J11.3J12.1 J12.2

010323354

Pazgen 3. BceBasieHTHBIE IOJIyIMIIHPHYECKHE METO/Abl KBAHTOBO XUMHUHU

© ®I'bOY BO «Yenl 'Yy



Y

MUWHOBPHAVKHN POCCHUU
DdenepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa30BaTesbHOS
YUPESIKICHNE BBICILETO 00pa30BaHUs

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

Pabouas nporpamMma aucuumuinHel "KBaHToBas XuMust'" 1o HanmpaBJSHHUIO MOATOTOBKH (crenuanbHoctn) 04.05.01

"®yHaaMeHTanbHas U IPUKIaIHas XUMUs'" HanpaBieHHOCTH (mpodmmo)  Xumus MatepuanoB @I'BOY BO «Henl'V» c1p- 3

3.1 BceBanenTHble nonyaMnupuieckue Metoabl kBaHToBoi xumun. CNDO, INDO, 8 10 JI1.1J12.3 J12.2
MINDO, MNDO,AM1, PM3, ZINDO u ap. Ix 0cOGEHHOCTH, BapUaHThI D1 0322353 54
napameTpu3anuii, BO3MOKHOCTH IPUMEHEHUH 1 IPOTPAMMHBIE POIYKTHI.

/JTex/

32 Momysmmupuueckue metoast CNDO, INDO, MINDO, MNDO,AM1, PM3, 8 2 JI1.1J12.3 J12.2
ZINDO u ap. Ux 0cOOEHHOCTH, BApHAHTHI TTapaMETPHU3alnii, BOSMOKHOCTH D103233 54
IPUMEHEHUH U mporpaMMHble IpoaykTsl. /MKP/

33 BceBaneHTHBIE MOTYIMIIUPUYECKHE METO bl KBaHTOBOM Xumun. /TIp/ 8 10 JIT.1J12.1 JI2.3 J12.2

312205354

34 BceBaneHTHBIE MOTYIMIIMPHYECKIE METO/IbI KBaHTOBOH XxuMuu /Cp/ 8 2 JI.1JI12.1 J12.3 J12.2

312205354
Pasnen 4. «abinitio» MmeToab!

4.1 «ab initio» MeTop1. OCOOEHHOCTH, CrieU(pUKA U PAKTHUECKUE PE3YIIbTAThI. 8 4 JIL.1J11.2 J11.3J12.1

IIporpammMuble IpOayKTHL. /JIex/ J2.3J12.2
21323354

4.2 «abinitio» METOBL 8 2 JI1.1 J11.3J12.1 J12.3
OcobeHHocTH, cienuduKa U TpaKTHYECKUE pe3ynbTaThl. [IporpaMMHbIe 2.2
MPOIYKTEI. D10320523 54
/MKP/

43 «abinitio» METOIBL 8 6 JI1.1 J11.2 J11.3J12.1
OcobenHocTH, crienu(prKa U IpaKTHIECKUe pe3ynbTathl. [IporpaMMHbIe J2.4J12.3 J12.2
MPOIYKTEI. 2103233 54
Mp/

44 «abinitio» merosr /Cp/ 8 2 JI1.1 J11.2 J11.3J12.1

J12.4J12.3 J12.2
21323354
Pa3nen 5. Metoapl Teopuu pynkuuonasa naotHoctu(DFT)

5.1 Metoap! Teopun ¢ynkimonana miotHoct(DFT). Mctopus Bompoca. 8 6 JIT.1 JI1.3J12.1 JI2.4
IIpoGnems! yuera koppensaiuu. Buasl ¢pynkimonanos. [Tomydaemsle J12.3
pe3ynbTaThl. [IporpaMMHbBIE TPOAYKTH U MX MPAKTHIECKOE MCIIOIH30BAHME. D103253 54
/J1ex/

5.2 Metoabl Teopun ¢yHkimonana miotHocTu(DFT). /TIp/ 8 4 JIL.1J11.2 J11.3J12.1

J12.4J12.3 J12.2
21323354
53 Metoab! Teopun ¢ynkiuonana miotHocTi(DFT). /MKP/ 8 1 JIL.1J12.1 J12.3 J12.2
215233 54
5.4 DFT /Cp/ 8 0,6 |JI1.1J11.2 J11.3J12.1
J12.4J12.3 J12.2
21523354
Pa3nen 6. Teopusi peakuinoHHOM cNIOCOOHOCTH OPraHMYecKHX COeTUHEHUI

6.1 Teopus peakinOHHOM CTIOCOOHOCTH OPTAHUIECKUX COCTUHEHHIM. 8 6 JIT.1J12.1 J12.4 J12.3
Knaccuueckue npencrasnenus. Posns MeTo0B kBaHTOBOM XxuMuu. MHIEKCH J12.2
peakionHo#t criocooHocTH. [TocTpoenne II1D.  /Jlex/ 21023354

6.2 Teopuu peakIIMOHHOM CIIOCOOHOCTH OpraHHYecKuX coenquHenuii.  /TIp/ 8 4 JIT.1 JI1.2J12.1 J12.4

J2.3J12.2
2105203354

6.3 Metoapl pacueTa peakIIOHHOI CITIOCOOHOCTH OPTraHUYECKUX COCANHEHUH. 8 1 JIT.1J12.1 JI12.4 J12.3

/UKP/ 2.2
215233 54
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Pazgen 7. MosekyJisipHasg JHHAMAKA M XHMHYECKAad KHHETHKA

7.1 MonekynsipHas [MHaMUKa U XUMU4ecKasi KHHeTHKa. Mctopus Bomnpoca. 2 JI1.1J11.2J12.1 J12.4
Mertonp! nuccnenoBanus. buMonekynsipHbIe Ta30BbIE XUMUYECKUE PEAKIIH. JI2.3J12.2
Pacuer koHCcTaHT ckopocTelt peakiuil. [lonydaemele pe3ynpTaTsl. [lyTn 01023354
passutusa.  /Jlex/

7.2 MonexynspHas TUHaMMKa U XuMudeckas kuHeruka. /IIp/ 4 J1.1J12.1 J12.4 J12.3

J12.2
010323354
7.3 MonekynspHas TUHaMMKa U XuMudeckas kuneruka. /MKP/ 1 J1.1J12.1 J12.4 J12.3
J12.2
010323354
Pa3nen 8. Unas konTakTHasi padoTa
8.1 Texymuii kouTposs /MKP/ 34 | JI1.1J11.2 JI1.3J12.1

J12.2 J12.3
01323354

6. POHJ OHEHOYHBIX CPEACTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

Tewmsl pedeparoB
Bormpocsr qis TectoB
Bomnpock! k 5x3ameny

6.2. TunoBbie KOHTPOJIbHBIE 32/JaHUS M MHbIE MaTepHaJibl A5 TeKyLleil aTTecTaluu

[TpumepHsie TeMbI pedeparos:

1. Llenn, 3agaun JUCHUILUTUHBI «KBAaHTOBAsI XMMHUS» U 0XKHUJAEMble PE3YJIbTAThI.
2. MW3zBectHbIe KBaHTOBBIE XUMUKH 2() BeKa.

3. U3BecTHBIe KBaHTOBBIE XUMHKH 21 Beka.

4. KgsantoBbie xumuku CIIA.

5. KsanroBsie xumuku bpuranum.

6. KBantoBble xumuku ['epmManuu.

7. Ksanrossie xumuku CCCP.

8. 3HaMeHHTHI KBaHTOBBIC XUMUKH AH.

9. 3HaMmeHHTHIE KBaHTOBBIE XUMHUKH BY30B.

10. CoBpeMeHHBIE JOCTH)KEHUS KBAHTOBOW XVMHH.

11. UcTtopuueckue NpeAnoCchIKY A1l BO3HUKHOBEHHSI KBAHTOBON XUMUHU.

12. Kakne 3aaun MOXKET periaTh KBAaHTOBAsI XUMUS?

13. Yto aBnseTcs pyHIaMEHTOM KBAaHTOBOH XUMUH?

14. Kakue HOBBIE 33/1a4¥ CTOST IEepeT KBAHTOBOW XUMHEH?

15. IlepcrieKTUBHBIE IIyTH PAa3BUTUS KBAHTOBOM XUMHUU?

16. AnpoHHast XUMUSL.

17. ®unocodckue npobieMbl KBAHTOBOW XUMHH.

18. IlpermoraBanne KBAaHTOBOW XUMUH y HAac 1 3a pyoekom. B uem ortinmaus?
19. HackonbKko Ba)KHbI IPaKTHUECKUE PACUETHI B U3yYEHUN KBAHTOBOW XUMUU?
20. KsanroBas Ouoxumus. B uem cyTs?

21. KsanroBbie xumuku MOXa.

22. Ksanrossie xumnkun MHEOCa.

23. KganroBble XuMuKH yHUBepcuTeTa pyxObl Hapomos.

24. KsanroBsle xumMuku UpkyTcka.

25. Ksanrossle xumuku Kazanu.

[TpumepHBIe BONIPOCHI ISl TECTOB

Tema 1. BBeeH1e B KBAHTOBYIO XHUMHUIO.

1. ChopmynupoBaTh OCHOBHBIE LIEJIU U 337a4l KBAHTOBOI XMMUHU.

2. Y4eHble, KOTOpbIC BHECTH HauOoJiee 3HAYMMBIN BKJIA]] B Pa3BUTHE HAYKH U MX 3aCIYTHU.

3. Kak Boirmsaut cootHomenue Jleonapna Oiinepa (1707-1783), nonyuennoe um B 1748 rony ?

4. Cwmpblca anuabaTHYeCcKOro IpUOIIKeHUS?
5. CymecTBeHHBIH HelocTaTOK MeToia camocoriacoBanHoro noiist (CCIT)?
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Tema 3. BceBayieHTHBIE TTOYIMIINPHYECKIE METO 16! KBAHTOBOH XUMUH.
1. [MonHoe mpeneOpexenne U HepeHIHaATEHBIM EPEKPHIBAHUECM.

2. Mapamerpuzauuss  CNDO/2 .

3. Paznenenne sueprun no Gumepy u Komsmapy.

4. ITapamerpuzanus  CNDO/S .

5. ITapamerpuszauus MINDO/ 3.

6.3. TunoBble KOHTPO/IbHBIE BONPOCHI U 3aIaHHUS JJISl HIPOMEKYTOYHOI aTTecTanuu

[IpumepHBbIe BOIIPOCHI K IK3aMEHY:

1. JIaTb OCHOBHBIC LIETH M 3a7aYl KBAHTOBON XMMHH.

2. OnucaTh UCTOPUIO PA3BUTHS UACH KBAHTOBOW XUMHMHU.

3. YueHble, KOTOpbIC BHECIM HAaKOOJIee 3HAUMMbIH BKJIAJ B Pa3BUTHE KBAHTOBOIM XMMHUU U MX 3aCITyTH.
4. OcHoBHOE conepkanue merona BC.

5. OcHoBHOe conepxanne Metona MO.

6. Meron Monekynsapueix Opouraneii Xwokkens (MOX).

7. Pacder UUMKIONPOIIEHMIBHOM cucTeMBbl B pamkax MOX.

8. Monekyna OyranueHa B pamkax MOX.

9. Pacuet Monekyibl uKI00yTaaueHa B paMmkax MOX.

10. Pacuer monekynsl 6eH301a B pamkax MOX.

11. IlpaBuno Xiokkens. ATbTepHAHTHBIE CHCTEMBI.

12. Boruncnenne ko3 duipenToB B HecBszbBaromux MO.

13. Ilpumenenne Merona XIOKKeIs K pacyeTy COSTMHEHHH, COAEPIKAIINX TeTePOaTOMBL.

14. Tlytu ycoBepuiencTBoBaHus meroga MOX.

15. EHT (Extend Huckel Theory) unumeroal opmana.

16. Meton [apusepa-Ilappa-ITora.

17. BeeBaneHTHBIE TOTYIMIIHPHIECKIE KBAHTOBOXHUMHUUECKHE METOIBL. OOIIHe TTOJI0KEHHS.

18. TIpubmmxenue CNDO (Complete Neglect of Differential Overlap)

19. TTapametpusanus CNDO/2.

20. Merog CNDO/S.

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

22. INDO (Intermediate Neglect of Differential Overlap).

23. MINDO (MINDO/3) .

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

25. CoBpeMeHHBIC BEIYUCIUTENbHBIE TAKETH, BKIOUaronye npudmmwkenus PM3 , MNDO, ZINDO u np.
26. Uro mpencrasisieT co00ii aHANN3 3acelleHHOCTel o Mammkeny?

27. Kakue pacueThl Ha3bIBAIOTCS HEAMIHUPUUECKUMU?

28. B "eM 3aKiI04aroTCs JOCTOMHCTBA MOy MITUPUUECKHX METOJIOB T10 CPaBHEHHIO C HEOMITUPHIECKIMH ?
29. B uem cneunduka HeorpaHuueHHoro Meroaa Xaprpu-Poka (unrestrictedHF (UHF))?

30. B yem cnienudrika orpanuueHHoro meroaa Xaprpu-doka (restrictedHF (RHF))?

31. Meroabl Teopun QyHKIIHOHAJIA IOTHOCTH.

32. B yem 3aximouarorcs mpeumyniectsa Meroga DFT 1mo cpaBHEHHIO ¢ HEOMIHPUIECKIMU?

33. Yro npeacrasisieT co00i KOPPESIIMOHHO-COTIIACOBaHHBII Oa3ucHbIi Habop B MeToae DFT?
34. TloHsATHE MOBEPXHOCTH MOTEHIIHATEHON YHEPTHH.

35. Mpusectu npumep TI1D. lath 000CHOBaHHBIE KOMMEHTAPHH.

36. Kakas Touka Ha [1I13 Ha3piBaercs cemioBoit ?

37. OnpenenuTs NOHITHE KKOOPAWHATA PEaKIIUN».

38. Kak chopmupoBaTh HCXOIHBIN (aiii 11 pacueToB B paMmkax nporpammsl GAMESS ?

39. Kaxk chopmupoBaTh HCXOAHBIH (aiin 115 pacueToB B pamkax nporpammel GAUSSIAN ?

40. Kak ocymecTBuTh pacueT 4acToT ¥ HopM HOpMaJIbHBIX KoJieOaHuii B pamkax nporpammbel - GAUSSIAN?
41. Ilepuuuknn4eckue peaxkiyu.

42. DnexTpOoUNKINYECKHE PeaKIiH.

43. CurmatponHsle MeperpyniniupoBKH.

44. KauecTBeHHAsI TEOPHsI PEAKIIMOHHOMN CITIOCOOHOCTH.

45. MonekynsipHas JUHAMUKA U XUMAYeCKasi KWHETHKa.

46. Atomsl B Mmontekynax. (Barmsasr B.M.Tatesckoro, P.beiinepa u ap.)

47. CoBpeMeHHBIE HAPABJICHUS PA3BUTHSI KBAHTOBOXUMHUECKHUX UCCIIEIOBAHUH.

6.4. Kputepuu oneHuBaHus

Kpurepun onjeHHBaHHS OTBETA HA SK3aMEHE:
"OTIU4YHO" - CTYJIEHT MOKa3aj r1y0oKoe 3HaHUE YUeOHO-IPOrpaMMHOT0 Matepuana. McyepnbiBatoliie, Mocae10BaTeNIbHO,

© ®I'BOY BO «Henl'V»




MUHOBPHAVKHU POCCHU
\,} DdenepanbHOe rocyJapcTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOS
@ YUPESIKICHUE BBICILIETO 00pa30BaHHs

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

Pabouas nporpamma aucuuiuiniel "KBaHTOBass XMMUs'" 110 HAITPABJICHHUIO MOATOTOBKHU (crienuanbHoct) 04.05.01

cTp. 8
"®yHnaMeHTanbHAas U IPUKIaHast XUMUS'" HanpaBieHHOCTH (mpodmmo)  Xumust marepuanos @I'5OY BO «Henl'V» p

IPaMOTHO U JIOTUYECKU CTPOHHO ero u3inoxmwi. CMOr caMOCTOSTENbHO ceNlaTh He00X0quMble 0000IIeHNs U BBIBOIBL. B
COOTBETCTBHH C KapTOil KOMIIETCHLINH AEMOHCTPUPYET 000CHOBAHHBII BEIOOP MPHEMOB CAMOPETYIISIIUH IIPU BBITOJTHEHHH
JIeSITeTIbHOCTY B YCJIOBHAX HEOIPEIENICHHOCTH;

"Xopomo" - CTyIeHT 3HaeT yueOHO-IPOTrpaMMHBII MaTepHall, FPaMOTHO M TI0 CYIIECTBY MU3JIaraeT ero, He J0IYCKaeT CYIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BONPOC. MOXKET NMPaBUIBHO MPUMEHHUTH TEOPETHUECKHUE MOJIOKEHHUS U BiIaJieeT HEOOXOAUMBIMU HaBbIKAMU
IIPY BBITIOJTHEHUH IPAKTHYECKHX 3aa4. JIeMOHCTPpUPYET BO3MOKHOCTh U 0OOCHOBAaHHOCTD peasiM3aluy IPHEMOB CaMOPETYJISALUHN IPU
BBITIOJTHEHNH JEATEbHOCTH B KOHKPETHBIX 33/IaHHBIX YCIIOBHSX;

"V 10BIIETBOPUTENILHO" - CTYIEHT OCBOMJI OCHOBHOW MaTepuall, HO He 3HAaeT OT/AENIbHBIX JIETaJIeH, I0MycKaeT HETOYHOCTH, BIIaJeeT
OTIEIbHBIMH TIPHEMaMH CaMOPETYJISIIUH, HO JOIYCKAeT CYIIEeCTBEHHBIE OIMOKHU MPH UX Pealn3alny, He yINThIBas KOHKPETHEIE
YCIIOBHS ¥ CBOM BO3MOXXHOCTH TP NPHHATHH PELICHUI;

"HeynoBineTBOPUTENBHO" - CTYACHT HE 3HAET 3HAYUTEIIBHOM YacTH MPOrPaMMHOTO MaTepHaa, IOMyCcKaeT CYIECTBEHHbBIE OINOKH,
BiajeeT nHGopMamueld 00 OTIEIBHBIX IPUEMaX CaMOPETYJISIIMY, HO HE YMEET PEeaIn30BbIBATh UX B KOHKPETHBIX CUTYAIHSIX.

7. YHEBHO-METO/JMYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOAY JIST)

7.1. PexoMmenayemas Jurepatypa

7.1.1. OcHoBHas aUTepaTypa

ABTODBI, COCTaBUTEIN 3armaBue M3narensctBo, ron| Pecypc
JI1.1 |Hupenscon B. T'. KBanToBas xumus. MoJiekyJibl, MOJIEKYJISIpHbIE cCHCcTeMbI B TBepble (MockBa: BMHOM.
Tena: yuyeOHoe mocodue st By30B Jlabopatopus

3HaHui, [2014]

JI1.2 |daBsinoB A. C. KBanTOBas MexaHuKa: yueOHOE mocodue s YHUBEPCUTETOB Mocksa :
dusmarrus, 1963
JI1.3 |dassimoB A. C. KBaHTOBas MexaHHKa: MOHOTpadus Mockga : Hayxa, 9BC
(https://biblioclub.ru/index.php?page=book&id=499379) 1973
7.1.2. lonoiHUTEIbHAS JTUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |Conomonuk B. T'. KBanTOBO-XMMHUECKHE pacueThl CTPOSHHS U KOJIeOaTeThHO- WBanoBo : 9BC
BpAIllaTEIbHBIX CIIEKTPOB JBYXaTOMHBIX MOJIEKYII HUIrxTy, 2008

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

JI2.2 |’Kunomupos I'. M., [IpuknamHas KBaHTOBasi XUMHUS: pacyeThl peaKIMOHHOM criocoOHocTH [MockBa: Xumus,
bararyppsnn A. A., U MEXaHU3MOB XMMUYECKUX PEaKLUi 1979
A6ponun U. A.

JI2.3 |AbGapenkos U. B., Hagana kBanTOBO# XuMmun: [yueO6HOE mocobue 11t yHHBepcuTeToB 1o | MockBa: Bricmias
Bparues B. @., Tyny6 |cnennansnoctu "Xumus'] mikona, 1989
A. B.

JI2.4 |AngponoB A. A., Burt | Teopust konebGanuit Mocksa : Hayka, OBC
A. A., Xaiikun C. 3., [(https://biblioclub.ru/index.php?page=book&id=123658) 1981

Kenesuos H. A.

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"

91 [eLIBRARY.RU [OnexrpoHnHblil pecypc] : anekTponHas 6ubnaunorexa / Hayu. snexrpon.6-ka. — Mocksa, 1999 — . — Jloctym
MOJIHBIM TeKCcTaM rociie perucrparmu u3 cet Yenl'Y. — URL: http://elibrary.ru/defaultx.asp. — SI3. pyc., anri. (163 Ha3B. mo
noamucke u 6oxree 3000 B cBo6omHOM noctymie). eLIBRARY

92 |Znanium.com [DnekTpoHHBIN pecypc] : 3neKTpoHHO-O0nbaroTeuHas cucrema (3bC) / HayyHo- n3narenbCckuil eHTp
NH®PA-M. — Mockga, 2002 — . — Pexxum gocryna: http://znanium.com/. JIocTyI OTKPBIT K KHUTaM OCHOBHOW KOJIICKIIUH.
TTocne peructpanuy U3 CETH YHUBEPCUTETA JTOCTYI BO3MOKEH C JIFOOOT0 YCTPOHCTBA, € BBIX00M B VIHTEpHET.

93 [H3marenscTBo JlaHb [DnekTpoHHBIH pecypc] : anekTpoHHO-0ubnmoreunas cucrema (OBC). — Cankr- [lerepOypr, 2010 — . —
JlocTyI K MOJHBIM TEKCTaM C JIF000ro KOMIBIOTepa, ocie perucrpanuu u3 cetd Yenl['Y. — URL: http://e.lanbook.com/

94 |Vuuepcuterckas OMOIMOTEKA OHINANMH [ DIEKTPOHHBIN pecypc] : anekTpoHHo-0ubnoreynas cucrema (O6C) / OO0
Hupexrmenual [abmummaTr. — Mocksa, 2001 — . — JIocTyn K IMOTHBIM TEKCTaM C JIF0OOTO KOMITHIOTEPa, IOCIIE PETHCTPAINH U3
cetn Yenl'Y — URL: http://biblioclub.ru/
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7.3 IlepeueHb HHGPOPMALMOHHBIX T€XHOJIOTHIi

7.3.1 IIporpammHoe oGecneyeHue

Adobe Connect Acrobat

LMS Moodle

MS Office365

Adobe Reader

Visual Studio

WinDjView

Microsoft Office Professional Plus 2010 (JIunensus Tpournkoro ¢pununana)

7.3.2 IIpodeccnonaibHbie 6a3b1 JTAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayyHoi oubnunoreku Yenl'V [DnekTpoHHsIi pecypc]: 6a3a nanubix / Yenso. roc. yH-T. - Yensaounck, 1992 -

2. HanmonanwHast snextponHas oudmuoreka (HOB) (https://rusneb.ru/) HanmonansHas snmexrponHas oubnmmoreka (HIB) :
00BeTMHEHHBIHN JICKTPOHHBII KaTanor (GOHI0B poccuiickux Oubmmnorek : cait. — URL: http://H36.pd. — Pexxum noctyna: u3
YUTAIbHBIX 3a510B OuOIoTeky Yenl'V. — TeKCT : 3IeKTPOHHBII.

3. Ilpesnnentckas 6ubanotexa (https://www.prlib.ru/) IIpesnnentckas 6ubauoTea : 91eKTPOHHAs HALMOHAIbHAs GUOIMOTEKa © CAHT /
®I'BY Ilpesunénrckas oudmuoréka imern b. H. Enprimna. — CankrllerepOypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
SJIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MynsTuarcIHIUIMHApHAS pedepaTuBHAs 0a3a TaHHBIX /
kommanusi Thomson Reuters. — Pexxum goctyna: ass 3apeructpup. nosb3oBareneid Yenl'Y. — TeKCT : 3IEeKTPOHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedeparuBHast 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. — SI3. aHri1.
— Pexxum noctyna: i 3apeructpup. nonb3osareneit YenlV. — TeKCT : 371€KTpOHHBII.

8. MATEPHUAJ/IbHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS1)

HHH peajin3anii JUCHUILIMHBI UCTIOJIB3YHOTCH y‘IC6HLIe AYAUTOPHUHU IJId MTPOBCACHUA 3aHATUHN JIEKITUOHHOTO THIIA, 3aHATHI
CEMUHAPCKOT'0 THUIIA, I'PYNIIOBBIX U HHAUBUAYAJIbHBIX KOHCyJ’leﬁL{Hﬁ, TCKYLIETO KOHTPOJIA U HpOMC)I(yTO‘{HOﬁ aTTeCTallu, a TaKXKE
NOMCIICHUSA JIA CaMOCTOSITENTbHOM pa6OTLI.

VYueOHble ayAUTOPUH YKOMILIEKTOBAHbI CIIEIHATN3UPOBAHHON MEOEIbI0 M TEXHUYECKUMU CPEACTBAMHU 00yUEHHS.

Jlist IpoBeIeH s 3aHSTHI JIEKIOHHOTO THUIIA [IPEUIAratoTCss HAOOPhI JEMOHCTPAMOHHOTO 000PYI0BaHHS U YU4eOHO- HATIISAHBIX
rocoOwuii (1eMOHCTpaIMOHHBIH Habop aToMOB, Tabiuia MeHeneena).

[TomenieHust 11t CAMOCTOSITENBHOM PabOTHl 00YYAIONIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C MOJKIIOUEHHEM K CETH
"NHTepHeT" 1 00ecIIedeHHeM IOCTYIIa B JJIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTeIbHYIO Cpely YHHBEPCHUTETA.

1. YueOHast ayquTopust Ui TPOBEACHUS 3aHATUH JIEKITMOHHOTO THUTIA

OcHoBHOE 000pyIOBaHHE:

KonnuectBo nocanounsix Mect — 50, yueOHast Mmebenb, MyasTuMeuiHbii [Ipoektop EPSON EB-X41, 3kpaH ¢ 3JI€KTpONpHUBOIOM
Lumen, aktuBHas akyctuueckas cucreMa Microlabsolo-6¢, TIK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), xomnbroTep At paboT ¢ AETOBBIMU U aHANUTHYECKUMHU nporpammamu Monutop TFT17"LGL1718S.

VueOHO-HarJIsIHbIE T0COOHS:

MyneTuMenuiiHas npe3eHTanus, Tadnuua Menaeneesa.

IMporpamMHoOe obecnieueHue:

MS Windows XP Professional SP2 mist BY3oB. JIunensuu 6eccpounsie. I'oc. Kontpakt Ne 300 ot 08.10.2008 1., MS Office 2007.
JInnensuu 6eccpounsie. Jiunensus Ne 44664774 ot 09.04.2008 r., ITIO «AntuBupyc Kacnepckoro» JInneH3noHHbIH 1oroBop Ne
1013/K-2773 oT 11.12.2017 1.

2. Y4ueOHas ayAuTOpHs AJIs IPOBEICHUS 3aHATHI CEMHHAPCKOTO THUIIA

OcHoBHOE 000pyIOBaHuE:

KonmyecTBo mocamouHbix MecT — 44, yaeOHas MeOenb, m1a3MeHHbId TeneBu3op LG S50PV350 50", nHoyroyk iRUPatriot 707 coreWin8
— NMIEPEHOCHOM, aKyCTHYeCKasl CHCTeMa.
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y'{e6H0-Hal"J'I$[)IHLIe mocoous: MyHLTHMCHHﬁHaH npe3eHTanus.

ITporpamMHoOe obecrieueHue:

MS Office 2010 Pro. (Ne simmienzuu: 48780632, JIunensnonnoe cornamenue Open License 68753219ZZE1307. dara c 11.07.2011.),
PSPP (cBoGomHOE nporpammuoe odecnieuenue, nuneH3uss GNUGPL).

3. VueOHast ayuTopus IJIsl IPOBEICHHS 1a00PATOPHBIX 3aHATHIA

OcHOBHOE 000pyIOBaHNUE: CIIEIMATU3UPOBAHHAS SPrOHOMUYHAs MeOesb Uil paOboThI 32 KOMIIBIOTEPOM. ABTOMAaTH3UPOBAaHHbIE
pabouue Mecta Ha 11 oOyuaromuxcs, 1 npenogasatens. 12 TTK ¢ JIMIIEH3MOHHBIM POTPAMMHBIM 00ECIICUCHHUEM.
MarnutHo-mapkepHas gocka. arepakruBHas nocka SMARTBoard 660 auaronans 647°/162/6 cm. IIpoextop INFOCUSIN 36.
Axyctnueckas cuctema 2.0 Sven SPS-678.

IIporpammuoe obecnieuenue: MS Windows XP Professional SP2 anst BY308. Jlunensuu 6eccpounsie. [Taptus Ne PC 545926 ot
20.12.2007 r.

MS Office 2007. JIunensun 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008 .

MS Windows 7 Professional. JTunensuu 6eccpounsie. Jlutiensus Ne 48382516 or 10.11.2010 1.

MS Office 2010. JIunensuu 6eccpounsie. Jlunensus Ne 48382516 or 10.11.2010 1.

MS Windows 10. JIuniensuun 6eccpounsie. I'oc. Konrpakr Noe AD-44/57/18 ot 30.10.2018 r.

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

4. ITomerieHue Ui caMOCTOATENbHOM paboThl: UnuTanbHelid  3a:1 Ne 1

OcHoBHOE 000pyIOBaHNE:

KonmaecTBo mocagounsix MecT — 50, 5 mepcoHambHBIX KOMIBIOTEPOB C MOAKITIOYeHHEM B ceTh «IHTepHeT», HeOTrpaHNIEeHHBIH JOCTYII
k OBC u B/l, yueOHast MmeOenb, KOHIULIUOHED.

IporpammHOe obecriedeHue:

Microsoft Windows 10 Pro. (JIuuen3uun 6eccpounsie. loroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro (JIumensuu 6eccpoyHsbie.
JHorosop Ne AD-223/28/18), KoncynbranT Ilnroc (Cornamrenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHaibHBIM
HH()OPMAITHOHHBIM IEHTPOM ~ OOIIIEPOCCUIICKON CeTH pacpoCTpaHeHus MpaBoBoi nHpopmanun), [10 «Autusupyc Kacnepckoro»
(JTuuensuonnsiii jorosop Ne 1013/K-2773 ot 11.12.2017 1.).

Wnu unble, ynoOHbIe 1U1s 00y4arouIerocs, HOMEIIEHHs AJIsi CAMOCTOSATENILHON pabOThl C KOMITBIOTEPHOW TEXHUKOM M C BOZMOYXKHOCTBIO
MOJKITIOUeHHUS K ceTh "MHTepHeT" n 00ecnedeHreM JOCTYIIa B QJIEKTPOHHYIO HH)OPMAIIOHHO- 00pa30BaTENbHYIO CpEay
YHUBEpPCUTETA

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHHUIO JUCHUIIJIMHBI (MOZY JIST)

OCHOBHBIMH BUJIaMH CaMOCTOSITEJIbHOM PabOThI CTYICHTOB SIBISIIOTCS: paboTa ¢ OyMakKHBIMHU UCTOUHUKAaMU UH(GOPMaLUH
(KOHCTICKTOM, KHUTOH, METOANYECKAMH YKa3aHUSIMH), paboTa ¢ HCTOYHUKAMH ceTu VIHTepHeT U TeMH IIPOTrpaMMHBIMH ITPOIYKTaMH,
KOTOPBIC PEKOMEH I0BAaHbI IIPEIIOIaBATENICM.

H3y4aTh Kypc peKOMEHIYeTCs 10 TEMaM B COOTBETCTBUU € IPOrpaMMOM AUCHUIIIIMHBI PABHOMEPHO B T€UeHUE Beero cemectpa. He
ClIelyeT NepeXoUTh K U3y4EeHHIO IOCIeIYIOIEeH TeMBI, TI0Ka MaTepuaj NpeAbIAYIIEeH TeMbI HE YCBOCH.

HW3ydaTs MaTepHal, OTHOCAIIHICS K JAHHOH TeMe, CIeAyeT M0 OJHOMY HIIM HECKOJIBKIM M3 PeKOMEHIOBaHHBIX y4eOHUKOB. [l
IOUCKa HEOOXOUMBIX CBEJCHUI B yUeOHUKE MOXKHO HCIIONb30BaTh IPEAMETHBII yKa3aTelb B KOHIIE KHUTH.

ITpu n3ydeHun Matepuana 1o KOHCIEKTaM JIEKIUH cienyeT oOpallaTs BHUMaHUE Ha IPUBOJUMBIE B JIEKIMAX CChLIKM ceTH MHTepHeT.
CryzaeHTy cienyeT Ooble “IKCIEePUMEHTHPOBATL ¢ HUMHU, H3y4aTh CIPABOYHYIO CUCTEMY, PA3IMYHbIE BO3ZMOXKHOCTH U CEPBUCHI
COOTBETCTBYIOINX caiiToB. Ocoboe BHUMaHHE HEOOXOANMO YIENATh aHTIIOA3BIYHBIM pecypcaM, TOCKONIBKY MOaBIISIONIee
OOJIBIIMHCTBO HAyYHOH MH(OPMaNUH MyOIUKYETCsl Ha aHIIIMHCKOM si3bIKe. [Ipu 3HaKOMCTBE ¢ TOJOOHBIMH peCypcaMy He cIeayeT
“O0ATHCS” aHTIIMICKOTO SA3BIKA, IPU HAJTHYHH 3aTPyTHCHUH JKeNTaTeNbHO MOJIb30BATHCS OHJIANH IIePeBOIINKAMHE H/UITH CIOBAPSIMHL.
IMepen ocymiecTBIeHHEM TI000T0 MOMCKA HHGOPMAIIMH CIEAYeT TIIATEIbHO IPOAYMBIBAThH CTPATETHIO: BHUMATEIBHO MOJXOJUTh K
BBIOOPY KJIIOUYEBBIX CJIOB, 3apaHee MPOJYMbIBATH UX JIOTHYECKUE KOMOMHAIINY, 3HAKOMUTBCS CO CIPAaBOYHON CUCTEMOMU TOrO WK
MHOTO MHCTPYMEHTA ITOUCKa U T.4. B mporiecce moncka HeoOXoIuMo oOpaniate BHUIMaHNE Ha PEICBAHTHOCTH BBIAABAEMBIX B IIpoLiecce
HO¥ICKa JOKyMeHTOB. [Ipu moncke nHpopMannu B peepaTHBHBIX 0a3aX JaHHBIX XKEJIaTeBHO 3aIIOMHHATE/3aACHIBATE (haMIIINH
aBTOPOB pabOTAIOMINX 10 HHTEPECYIOIIEH CTYAEHTa TEeMAaTHKE U OCYIIECTBIATH IIOMCK APYrUX paboT JaHHBIX aBTOPOB. [Tocie kaxaoro
MOUCKa HEOOXOJUMO AETaNbHO (PHKCUPOBATh HH(OPMALHIO O HAIEHHBIX JOKYMEHTaX (yKa3blBaTh KOI/la UCKAJIH, TA€ UCKaJIU, KaKue
KJTIOUYEBbIE CJIOBA UCIIOIB30BAU U T.A.). DTO BCE OTHOCHUTCS KakK K TEKyIeH padoTe, Tak U MOArOTOBKE K HAIMCAHHUIO TECTOB U
pedeparos.

B cnydae mpumeHeHus mpu 00y4eHUH AUCUUILIMHBI 3JIEKTPOHHOTO 00YUYEHUs, JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI
obmieHre 00yJaromuXcst ¥ IperofaBaTelst OCYIIECTBIICTCS B pexXUMe Kak peanbHoro (mporpamma Microsoft Teams), Tak u
OTJIOKEHHOTO BPEMEHHM (CHCTEMa IMCTAHIIMOHHOTO 00yueHuss Moodle, 37eKTpoHHast mo4Ta).
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Bonburyto yacte BpeMeHH 00y4aronuecs CaMOCTOSITENbHO paboTaloT ¢ y4eOHO-MeTOIn4ecKUuMH MaTepraiamMu. CTyIeHThl UMEIOT
BO3MOKHOCTh KOHCYJIBTUPOBATHCS C IPETIOIaBaTeieM 110 BCEM BOIIPOCAM, BOSHHKAIOIIUM B XOJI€ CAMOCTOSTEIbHON PadoThI
MIOCPEJICTBOM 3JIEKTPOHHOM 1ouThl, cooduennii B Moodle u Skype.

Joctyn obyyaromierocst K y4eOHBIM pecypcaM B PeXUMe OTJIOKEHHOTO BPEMEHH, CaMOCTOSTENEHOM PadOThI OCYIIECTBISIETCS Yepes3
ceTb VIHTEpHET B y100HOM JIJIsl HErO MECTe, BpEMEHHU U TEMIIE.

[Tpu 0Gy4eHun JHLl C OTPAaHUYECHHBIMI BO3MOXKHOCTSIMH 3/I0POBBS 3J1€KTpOoHHOE 00yueHue (30), nucTaHIOHHbIE 00pa30BaTeIbHbIC
texHonoruu (OT) npenycMaTpiBaioT BO3MOKHOCTE IIpHeMa-Niepeaadn HHHOPMAIMy B JOCTYITHBIX I HUX (opMax.

Peanmzanust qucuumiunel ¢ npumeneHueM 20 u JIOT ocymecTsisieTcs Ha ocHOBaHUU «I10J10KeHUs O pean3aliii OCHOBHBIX U
JIOTIOJTHUTENBFHBIX 00Pa30BaTENbHBIX IPOrPaMM C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJIeHHS M JUCTAHIIMOHHBIX 00Pa30BaTENbHbBIX
TEXHOJIOTHH B (eliepaibHOM IOCYAapCTBEHHOM OI0/PKETHOM 00pa30BaTEeIbHOM YUPEkKASHUH BbIcIIero o0pazoBaHus «HensOnHckuit
rOCYZapCTBEHHBI YHUBEpCUTET», «[lomokeHus 0 mopsaKe 3a4eTa 00yJaroIMMHUCS 10 OCHOBHBIM ITPO(eCCHOHATBHBIM
oOpasoBaTenbHbIM IporpaMmam Beiciero oopazoBanus B PI'BOY BO «YUenl 'V pe3ynbTaToB OCBOSHHS B OPraHU3aLUsAX,
OCYIIECTBILIIONINX 00pa30BaTEIbHYIO ISSTENFHOCTD, YYEOHBIX IPEIMETOB, KYPCOB, TUCIHMIUINH (MOIYJIeH), TPaKTHK,
JIOTIOJTHUTENBHBIX 00pa30BaTeNIbHBIX POrPaMMy IIOCPEACTBOM JIEKTPOHHON MH(OpMaIimoHHO-00pa3oBarensHol cpenst PTHOY BO
«Henl'V».

B uckirounTenbHBIX ciydasnx (popc-Maxkop U T.11.) IPU peau3aiuy o0pa3oBateabHol nesatenbHocTr ¢ mpuMeHenuem D0, IOT moryt
MIPUMEHSTH KOMIIOHEHTHI, He BXOSIINE B TIepedeHb MIEKTPOHHOH HH()OPMAIIHOHHO-00pa30BaTENbHOM Cpe/IbL.

10. CHEIITMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHUe MUCLUIIMHBI HHBAJIHJAMU U JIUIIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JJ0POBbsI OCYIECTBIISETCS C UCIOIb30BaHUEM
CHEHAIbHBIX TEXHHIECKUX CPEJICTB U TOJI0 HHGOPMALIMOHHBIX TEXHOJIOTHH, IPENOCTaBIIEMBIX PeCypCHBIM y4eOHO-METOANIECKIM
LEHTPOM I10 O0YYEHHIO WHBAJIUJIOB M JIUI] C OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 310poBbst Yenl'Y no 3anpocy oOyyaromerocs.

1. Mo6unbHbIe CrielUaibHble TEXHUUECKUE CPEICTBA VIS JIML] C HAapyIIEHUSAMH 3pPEHUS: TOPTATUBHBIM KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
uipudTom Bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ porpaMMHO# 3kpaHHOTO joctyna NVDA; aeKTpoHHbIC
YBEIUYUTENH A1 yAAJIEHHOTO IPOCMOTPa; BUICOYBEIMUUTENN TOPTATHUBHBIE; TU(IOILIeep; HU(POBbIE AUKTO(DOHBI.

2. MoOuibpHBIE CrielHaibHble TEXHUYECKHE CPEACTBa JUIS JIMI[ C HApYIICHUSIMH CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO TIOJISI CO
BCTPOEHHOH CcOBMeCTUMOCTbI0 ¢ FM-ycTpoiictBamu; paauokiaccsl «CoHer-PCM» ¢ mepenaTyukoM, 3ayIIHBIM HHIYKTOPOM U
WHIYKIUOHHOW TeTiel; cucreMa MH(OpMalMOHHAst sl ciadocibimamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBBIE alNapaThl HHIUBUIYAIbHOTO MOJIL30BAHMUS.

3. AccuctuBHble MHG)OPMAIMOHHBIE TEXHOJOTHH: MPOTPAaMMHOE OO0ECIeYeHHe JKPaHHOIO IOCTyna ¢ CHHTe30M peun NVDA;
MporpaMMbl SKPaHHOI'O YBCJIIMYCHUSA,; IIPOrpaMMBbl pE€YC€BOI'0 CUHTE3a IS KOMIIBIOTEPOB U HOyT6yKOB; IporpaMmsbl p€4€BOTO0 CUHTE3a
JUTSt MOOHITBHBIX YCTPOWCTB; SKpaHHas KIaBUATypa; SKpaHHAs JIyma.

IMpu HeoOxomuMocTH Ui OOYdAlOIIMXCS C HapyIIEHMAMH 3peHUS Ha pabounmx MecTax AJIsl NPOBEJICHUS NPAKTUYECKUX WM
abOpaTOPHBIX 3aHATHH YCTaHABIMBAETCS CIIELHANIbHOE NPOTpaMMHOE oOecredeHue (mporpamma pedeBoil HaBurammum NVDA,
peueBble CUHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueOHble aymumTopum oOecrieumBaeTcss OECTPENSATCTBEHHBIA IOCTYNM s OOYyJaromMXCsl WHBAJIHIOB M OOYyJalOMIUXCS C
OrpaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbA. B Ka)K[lOﬁ ayauTopuu, rac 06yqa}0Tc51 HHBaJIUAbl W JMa € OIpaHUYCHHBIMU
BO3MOKHOCTSIMH 30POBBSI, IPETyCMAaTPUBAETCSI COOTBETCTBYIOIIEE KOIMIECTBO MECT Ul OOYUYarOUIMXCS ¢ YI€TOM HapyIIeHHH HX
3J10POBbS.

J111st oCBOSHMS AMCIMIUTUHBI HHBAJIMAM 1 JIUIAM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMHE 3I0POBBSI IIPEIOCTABISIETCS AOCTYI K IEYATHBIM
HCTOYHUKAM, UMEIOLIMMCS B Hay4HOI 6ubiinoreke Yenl'Y, ¢ mOMOLIBIO CHIEHHMANIBHBIX TEXHHYECKUX CPEJICTB; IOCTYII K SJIEKTPOHHBIM
WCTOYHMKAM, TMPEACTaBICHHBIM B (OpMe OJIEKTPOHHOTO JOKyMeHTa B QoHae HayyHod OuOmuorekn Yenl'Y wim
JICKTPOHHO-ONOIMOTEUHBIX CHUCTEMAaX, ¢ MOMOINBIO CIEIMANBHBIX TEXHWYECKHMX M NPOrPaMMHBIX CpeAcTB (pabodee MecTo IS
HE3pSAYEro II0JIb30BaTeIs C IpOrpaMMHBIM O0ECIEeYeHHEM SKPaHHOrO JOoCTyna ¢ cuHre3oM peud NVDA, pabouee MecTo ¢
KOMITBIOTEPHBIM POJIIEpOM U Ki1aBuatypoii Clevy ¢ 60JIbpIIHMMI KHONIKAMU U C Pa3ZessIonei KIaBUIIy HaKIaAKOM).
VYueOHO-MeToAuueCKHEe MaTepHaibl Ul 00y4arolUXCsa U3 YKCJIAa MHBAIUIOB U JIUL C OFPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI
IIPEOCTABISIIOTCS B hOopMax, alallTHPOBAHHBIX K OTPAHUUCHHUSIM UX 310POBbS U BOCTIPUATHS HHGOPMaLUK:

JInist L ¢ HapyIIeHUSIMH 3PEHHS:

- B IeYaTHOH (opMe yBETHIEHHBIM IIPUBTOM,

- B popMe dIIEKTPOHHOTO TOKYMEHTa,

- B popme ayauodaiina,

- B meyaTHOH (opme mpudTom bpaiins.

© ®I'BOY BO «Henl'V»




MHHOBPHAYKH POCCHUU

@, DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOS

YUpEKIECHHUE BBICIIET0 00pa3oBaHUsL
«HensOunckuit rocynapcrsenHbiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMma aucuumuinHel "KBaHToBas XuMus'" 1o HanpaBJSHHUIO MOATOTOBKH (crieruanbHoct) 04.05.01

cTp. 12
"®yHaaMeHTanbHas U IPUKIaIHas XUMUs'" HanpaBieHHOCTH (mpodmmo)  Xumus MatepuanoB ®PI'BOY BO «Henl'Y» P

JIist UL ¢ HApYIICHUSIMH CITyXa:

- B IeyaTHoi opme,

- B hopMe DIIEKTPOHHOTO TIOKYMEHTA.

Jlnist i ¢ HapyIIeHNUsIMU OIIOPHO-/IBUTaTENBEHOTO anmapaTa:

- B IIeYaTHOM (opme,

- B popMe DIIEKTPOHHOTO TIOKYMEHTA,

- B opme ayauodaiina.

JIaHHBIA IEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'€HTA 00Y4JarOIHXCS.

J171s1 MHBaTIMOB M JIUII C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 3I0POBBSI OCBOCHHE TUCLUIIMHBI MOKET OBITh YaCTUYHO WU TTOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM JIUCTAaHIIMOHHBIX 00pa3oBaTelbHbIX TexHonoruil (Moodle, Adobe Connect Pro u nip.).

B ocBoeHMM IUCIUIIIMHBI WHBAIHAAMH M JULAMH C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI HCIIOIB3YETCSl MHAMBUIyaTbHAas
pabora. Ilox MHAMBUIYaNbHON pabOTOil MmojapasymeBaeTcsi Be (HOPMBI B3aUMOJICHCTBHS C MPEMOJABATENICM: WHIMBUAYaIbHAS
yueOHasi paboTa (KOHCYJIbTAIIMH), T.C. TOMOJHUTEIFHOE Pa3bsCHEHHE y4eOHOTO MaTepHuaia U yriayolieHHOEe M3yueHHe MaTepHaia ¢
TeMH OOYYalOUIMMHKCS, KOTOPbIE B JTOM 3aWHTEPECOBAaHBbI, W WHIUBHIyalbHAas BOCHMUTaTe]bHas pabora. WHIMBUIYaTbHBIE
KOHCYJIbTalliH HAaIIPABJICHbI HA MHAWBUYaTN3alHI0 00ydIeHNs U yCTaHOBJIEHHIO BOCIIUTATENFHOTO KOHTAKTa MEXKIY ITPEroaaBaTeineM
1 00yJaIOMIUMCS HHBATUIOM HJIH O0YYAIOIIHMCS ¢ OTPAHHYCHHBIMEU BO3MOXHOCTSIMHU 3I0POBBSI.

[Tpu npoBeneHNN NpOLIe Ty Pl OLICHUBAHUS PE3YIIETATOB 00YUESHHUSI HHBAIIMIOB H JIUL[ C OTPAaHUYEHHBIMHI BO3MOXXHOCTSIMHU 3[JOPOBBS 11O
TMUCIUIUIAHE 00ECHEeYNBACTCSl BBITONHEHHE CICIYIOMINX JOMOJHUTEIBHBIX TPeOOBaHWH B 3aBUCHMOCTH OT HHAWBHIYAIbHBIX
0COOEHHOCTEH, 00yUYaroIInXCs:

a) MHCTPYKIIHS MO TOPSAKY MPOBEACHHS MPOIEAYPHl OIICHUBAHHS MPEIOCTABIIACTCS B JOCTYMHON (hopme (YCTHO, B MHChMEHHOM
¢dopme, B mucbMeHHON opme mpudTOoM Bpaiiis, yCTHO ¢ UCIONIb30BaHHEM YCIIYT CYPIONIEPEBOTIHKA);

6) moctymHas (opma MPemOCTaBICHHS 3aJaHUN OIICHOYHBIX CpeACTB (B me4yatHoil dopme, B medyaTHOHl (opme YBETHYCHHBIM
mpudTom, B nedatHolt popme mpudrom Bpaiins, B hopme 3IIEKTPOHHOTO TOKYMEHTA, 3aJaHus 3aUUTHIBAIOTCS aCCHCTEHTOM, 3a/IaHuUs
IIPE0CTABIIIOTCS C UCIIOJIL30BaHUEM CYPIOIEPEBOIA);

B) goctynHas (opMa MperoCTaBIeHHs OTBETOB Ha 3aMaHus (IMHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpPE, IIMCHMEHHO
mpudrom Bpaiiis, ¢ ucmonbp30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[Tpu npoBexeHHnN NpoLeNyphl OLICHUBAHUS PE3YIbTATOB O0YUEHHsI HHBAJIHMIOB U JIHI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI
MpeyCMaTPUBACTCSI UCTIOIb30BAHUE TEXHUUECKHUX CPENICTB, HEOOXOAUMBIX UM B CBS3U C MX WHIUBUAYAJIbHBIMH OCOOCHHOCTAMH. DTH
cpeacTBa MOTYT OBITh HpeiocTaBieHbl Uenl Y HITH MOTYT HCIIOJIB30BAThCSl COOCTBEHHBIE TEXHHUECKHE cpencTBa. [Ipr He0OX0AUMOCTH
HWHBaJIUAaM U JinaM ¢ OTpaHUYC€HHBIMH BO3MOKHOCTAMU 3J0POBbS IIPEAOCTABJIACTCS AOMOJHUTEIIBHOC BpEMS U1 TIOATOTOBKU OTBETA
Ha 3a1aHus, IPOLIeAypa OLICHUBAHUS PE3YIbTATOB O0YIEHHS 110 JUCIHIUINHE MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIIOB.

HpOBe)J,CHI/IC npoueaypbsl OLCHUBAHUA PE3YIILTATOB O6y‘l€HI/Iﬂ WHBAJIUAOB U JIUL C OTPAaHUYCHHBIMH BO3MOXHOCTSAMH 310POBbA
JIOITYCKAeTCs C UCIIOJIb30BAaHNEM AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
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