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1. llesu u 3212494 AU CIUILIHHBI

YcBOEHUE CTYJIGHTOM TEOPETUUECKUX MPEJACTABICHUN O CTPOEHUH aTOMHO-MOJIEKYIISIPHBIX
CHUCTEM, MOJIEKYJISIPHBIX KPUCTAIIOB, KOHAECHCUPOBAHHOTO COCTOSHUS BEIIECTBA, BKIIIOYAs

YKUAJIKOCTHU Y TBEPJIBIC TEJIA, O MPOCTPAHCTBEHHBIX CBOMCTBAX CTPOCHUSI OPTaHUYECKHUX U
HEOpPraHU4YeCKUX coeAuHeHni. [IonckK B3auMOCBA3€H MPOCTPAHCTBEHHOIO CTPOCHUS C
PEaKIMOHHOMN CITIOCOOHOCTHIO U (PU3UKO-XUMHUYECKUMHU CBOMCTBAMU BEIIIECTBA, a TAKXKE UX

OMOJIOTMYECKON aKTUBHOCTBIO.

Kparkoe cogepkaHue TUCHMIIIMHBI

ATOMHO-MOJIEKYJIIPHBIE CUCTEMbI KaK 0000IIIEHHOE MOHSITHE 00BEKTOB, U3yUaeMbIX
COBPEMEHHBIMU XUMHUKaMU. OU3NYECKHUE METOIBI UCCIIENOBAHUM, MO3BOJISAIOIINAE U3yYaTh
CTPOEHHE aTOMHO-MOJICKYJISPHBIX CUCTEM. KOMIBIOTEPHBIN SKCEPUMEHT, KaK
00BEKTUBHAsI TUIIOTE3a O CTPOCHUHU. Mojiei aTOMOB, MOJIENIA MOJIEKYJI. Teopus
OTTAJIKUBAHUS AJIEKTPOHHBIX Map BAJIEHTHOM 0005104KH. OCOOEHHOCTH KOMITbIOTEPHOTO
MOJIEJIMPOBAHUS U30JIMPOBAHHBIX MOJIEKYJ M MOJIEKYJISIPHBIX KJIACTEPOB B 3a7a4ax OLICHKH
CWJIBI U 0COOEHHOCTEH HEKOBAJIEHTHBIX B3auMOACHCTBUI. OCOOEHHOCTH KOMITBIOTEPHOTO
MOZEIUPOBAHKS IIEPUOAUYECKUX CUCTEM B 33/1a4ax OMUCAHUSI HEKOBAJIECHTHBIX
B3aUMOJICIICTBUI B MOJIEKYJISIPHBIX KpUcTauiaXx. CBONCTBA 31EKTPOHHOM MJIOTHOCTH B
ONMCAHUU CBOMCTB XMMHUUYECKUX CBA3EH: MHICKCHI OPSIAKOB CBSI3EM, NHIEKChI

ACJIOKAJIN3alINH 3JICKTPOHOB.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
00y4eHUs 110 TUCHUTUTHHE

VYK-1 Crioco6eH ocy1ecTBIATh HOUCK,
KPUTHUYECKUI aHAJIU3 U CUHTE3 HHPOpMAIH,
MPUMEHATh CUCTEMHBIN MOAXO/ AJIS PEIICHUS

IIOCTABJICHHBIX 3a1a4

YMeeT: HUCIIOJIb30BaTh MCTO/JbI MOJ'ICKyanHOﬁ
MEXaHUKH U KBAHTOBOM XUMUU Ipu CUCTCMHOM
[MOAXO0A€ AJId PCIICHMS ITOCTABJICHHBIX 3a1a4

[TK-1 CnocobeH ucmnonb30BaTh PyHAaMEHTAIbHBIC
XUMUYECKHUE TIOHATHS M 3aKOHBI TIPH PEIICHUN
npodeCCHOHATBHBIX 3a]1a4

3HaeT: METO/IbI KOMIIBIOTEPHOTO MOACIUPOBAHUS
CTPYKTYpPbl aTOMHO-MOJIEKYJISIPHBIX CUCTEM, KaK
crioco0a penieHus 3a/1a4, XapaKTePHU3YIOIUX
CBOMCTBa MOJIEKYJI, KPUCTAJIOB, IOJTUMEPOB
'YMeeT: BBIOUpaTh ONTUMAIbHBIE METOIBI
KOMITBIOTEPHOTO MOJICIMPOBAHUS U PACUETHOTO
BOCCO3JIaHNS CBOMCTB XUMHUYECKNX COCANHCHMI
NmMeeT mpakTUUECKUI OMBIT: MOCTPOEHUS MOJIeeH
ATOMHO-MOJIEKYJISIPHBIX CHCTEM JUIsl TPOTHO30B
CBOMCTB XMMHYECKHUX COCIMHECHHUN HA OCHOBE
PIIEKTPOHHBIX XapaKTEPUCTUK, BEIYUCIISIEMbBIX
METOJIaMU MOJIEKYJISIPHOW MEXaHUKHU U KBAHTOBOU

XUMHHN

3. Mecro aucuuninHbl B crpykrype OII BO

[Iepeuensb npenmecTBYOMUX JUCUUAILINH,
BUJIOB PabOT yueOHOro iaHa

[Iepeuenp nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.17 Opranuueckasi Xumus,
1.0.18 ®dusnueckass XuMUs

[Ipon3BonCTBEHHAS IPAKTUKA, HAYYHO-

nccienoBarenbckas pabora (8 cemectp),




HpOI/ISBOIICTBeHHa}I MMpaKTHUKa, MPCAAUTTIIIOMHAA

nmpakTuka (8 cemectp)

TpC6OBaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINMNX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

1.0.18 ®dusnueckass XuMus

3HAeT: TEOPETUUECKUE OCHOBBI XUMUUECKON
TEPMOJIMHAMUKU U KUHETUKU, TOMOT'€HHOTO U
reTepOreHHOr0 KaTajln3a, MEKTPOXUMUU, OCHOBHBIE
3aKOHBI 0a30BBIX pa3esioB (PU3HMUECKON XUMUH,
OCHOBHBIE TEPMOJUHAMHYECKHUE U
TEPMOXUMUYECKHUE XapaKTEPUCTUKH BEILIECTB,
napaMeTpbl XUMUYECKOT0 U (ha30BOr0 paBHOBECHS,
KHUHETUYECKUE TapaMeTpbl XMMHUUYECKUX PEaKuil 1
3aKOHOMEPHOCTH MX U3MEHEHUs B (DU3UKO-
XUMHUECKHUX IIpoLeccax YMeeT: IPUMEHSTh
OCHOBHBIE 3aKOHBI (PU3NYECKON XUMUU TS
[pEIICHNs TEOPETUUECKUX U MIPAKTHUECKHUX 3a]1a4
XMMHYECKON HAIIPaBJICHHOCTH U aHAJIN3a
MOJIyYEHHBIX Pe3yJIbTaToOB, UCIIOJIb30BaTh OCHOBHBIE
3aKOHbI (PU3MUECKON XUMUHM VIS aHAJIU3a U
MHTEpIIpETallMU PE3YIbTaTOB SIKCIIEPUMEHTOB
XMMHUYECKON HAIIPaBJIEHHOCTH, OCYILIECTBIATh
PKCIIEPUMEHTHI B 00J1aCTH (PU3UYECKON XUMUU, HA
OCHOBE KCIIEPUMEHTAJIbHBIX IaHHBIX ONPENEIATh
TEPMOJNHAMUYECKHUE U KHHETUYECKUE
XapaKTePUCTUKH (PU3UKO-XMMUYECKUX IPOLIECCOB.

1.0.17 Oprannueckasi Xumus

3HAeT: TEOPETHUECKHUE OCHOBBI OPraHUUECKOM
XHUMHUH, TPEOOBAHUS K CTPYKTYpe ¥ 0POPMIICHHIO
0TYeTa N0 HAyYHO-UCCIIEIOBATEIBCKOM padoTe,
0COOCHHOCTHU CTHJISI HAYYHO-TEXHUYECKOTO TEKCTa,
(dU3nUeCcKre U XUMHUECKHUE CBOMCTBA Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX COCTUHEHUH, TUTIBI
XUMHUYCCKUX PEAKIMI B OPraHNUECKOW XUMUH,
KJIacCU(UKAIIUIO OPTaHMYECKUX COSTMHEHUH TI0
KJIacCy OMACHOCTH, TEXHUKY 0€30MacHOCTH IPH
paboTe C HUMU | yCIIOBHS UX XpaHEHUS YMEET:
WCIIOJIb30BaTh (DYHIaMEHTAIbHbBIC 3HAHUS
OpPTraHUYECKOM XMMHUU B 00aCTH CMEXKHBIX
NTMCIUTUIAH TIPU PEIICHUH MPO(ECCUOHATBHBIX
3a/1a4, NCIIOJIH30BaTh 3HAHUS O CBOMCTBAX
OpPraHUYECKHUX COCJAMHEHHI U UX PEaKIIMOHHOM
CIOCOOHOCTH JJIsl HHTEPIIPETALUT
YKCTIICPUMEHTAJIbHBIX JAHHBIX, POBOJIUTH CHHTE3
OpPraHUYECKHUX COSAUHEHHI C HCIIOIb30BAHUEM
UMCIOIIINXCSI METOJMK VIMeeT nmpakTHYeCKUM OIIBIT:
HAMKACAHUS OTYETA [0 HAYYHO-HCCIICA0BATEIBCKOM
paboTe (KypcoBOil MPOEKT), pacuiupoBKU
[PE3YNBTaTOB CIIEKTPAIBHBIX METOIOB HCCIIECOBAHUS
OpPraHUYECKHUX COCJAMHEHH, YCTAaHOBJICHUS
CTPOCHHS OPTaHUYECKUX COCAMHEHHH C
UCIIOJIb30BaHHEM (PU3NICCKUX METOJIOB

HCCICI0OBaHUA




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILIUHBI cOocTaBsieT 4 3.e., 144 4., 90,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue no cemecrpam
Bcero B Yacax
Bun yuebHoit paboThl
4acoB Howmep cemectpa
7
OO0m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmus: 80 80
Jlexumu (JI) 32 32
[IpakTndeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 48 48
Camocmosmenvuas paboma (CPC) 53,5 53,5
C IPUMEHEHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
IlonroroBka K sK3aMeHY 20 20
Hanmcanue oTueToB 1o 1abopaTopHbIM paboTaMm. 33,5 33.5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
Bux konTpos (3adet, qud.3adueT, IK3aMeH ) - JK3aMeH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITUH MO BUJIaM
pasjﬁtna HanmeHoBaHue pa3nenoB JUCHUILUIMHEI B yacax
Bcero JI 113 JIP
1 O030p Teopuii cTpoeHUs BELeCTBa U 14 6 0 2
HKCIEPUMEHTAJIbHBIX METOJIOB.
) MeTozbl KOMIIBIOTEPHOTO MOJIETUPOBAHUS CTPOCHUS 2 10 0 12
BEIIeCTBA
3 |YpoBEeHb CTPOCHUS: FIEKTPOHHAS TUIOTHOCTh 20 8 0 12
4  |[Tonxonbl Ha OCHOBE MOJIEKYJISIPHON AMHAMUKH 24 8 0 16
5.1. Jlekuun
Ne Ne Kox-
nexummlpassiena HanmMeHoBaHue WiN KpaTKoe co/iepKaHKue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 |ConepxaHue NOHITHH “CTPOEHHUE BEIIECTBA U “‘CTPYKTypa . 2
2 1 [Mcropuueckuit 0630p TeOpuil CTPOECHUS BEIECTBA 4
3 2 |CrpykrypHas dhopmyna u rpad MOJIEKYIIbI. 2
4 2  |BHyTpeHHUE KOOPJUHATHI, TEOMETPUS MOJICKYJ 2
5 2 |ADOUTHUBHEBIE CXEMBI 4
6 2  |OU3HUKO-XUMHUYECKHUE METOIBI 2
7 3 |CybaToMHBII ypOBEHB. DIIEKTPOHHAS IIJIOTHOCTD. 2
8 3 |dedopmarnmonHas s1eKTpOHHAS IUIOTHOCTb, JAIUIACUAH JIEKTPOHHON TUIOTHOCTH. | 2
9 3 |KBaHTOBas TEOpHSI ATOMOB B MOJIEKYJIaxX 4




9

O6H_[I/Ie MPUHIUIIBL MOHGKy.]'DIpHOfI MEXaHHWKHU U KBAHTOBOXUMHNYCCKOT'O OITMCAHU
MOJICKYJIIPHBIX CUCTCM.

10

4

Teopust GpyHKIIMOHATIA TUIOTHOCTH

11

4

HexkoBasieHTHBIC B3ﬂI/IMO}1€I>iCTBI/I$I

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmotpenbt

5.3. JIabopaTtopHbie padoThI

No

3aHATUA

Ne

pasnerna

HaumenoBanue min kpaTkoe cofaepkaHue J1abopaTopHOi paboThI

Kom-Bo
4acoB

1

MoenupoBaHe MOJIEKYISPHBIX CTPYKTYP

I

Tononornueckue 1eCKpUNTOPbI

BrimtojiHeHE KBAHTOBO-XUMHWYECKUX pacucToB

dynkuuonansl B Meroae DFT

MonekyasipHble opoUTaIH

ATOMHBIE 0a3MCHBIE HAOOPBI

Pacnpenenenue 31eKTpOHHOM TIJIOTHOCTH B MOJIEKYJIE

KBaHTOBO-TOMOJOrMYECKUI aHAJIN3 AIEKTPOHHOM TJIOTHOCTH

PacnpeneneHHe MOJICKYJIAPHOT'O SJICKTPOCTATUYCCKOTO ITOTCHIMAJIA

HexkoBalleHTHEIS BSaI/IMOIIef/'ICTBI/IH

KoH(opaIoHHO MOIBHKHBIE MOJICKYIIBI

EENNIE SN N RN VST VST RUS I I O I (ST I NS 2

MOJ'ICKy.]'IHpHaH MCXaHHWKa U MOJICKYJIIpHAas JUHAMHUKa

NN N N I R E RS

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

IMoxsun CPC

Cnmcok muTepaTypsl (¢ yKa3aHHEM PasZesioB, ITaB,
CTpaHHIl) / CChUIKA HA PECYPC

Koi-

CemecTp| BO

JaCcoB

[lonroroBka K 3K3aMeHy

beiinep, P. Atombl B Moniekynax. KBanrosas Teopust / P.
beiinep. — M.: Mup, 2001. —c. 10-100, 400-500.
[{upenbcon, B.I. KBanToBast xumusi. MoJiekyssl,
MOJIEKYJISIDHBIE CUCTEMBI U TBEpAbIC Tea: yueOHoe nmocodue
o1t By30B / B.I. Llupenscon. — M.: bunowm, 2014. — Bce
pasiensl.

20

Hamnucadue 0TY4ETOB 110 Texct B. E. ®opros. - M.: U3narensckuit sjom MOU, 2013. -
naboparopubiM pabotam. 234 c. wi., B. wi. Tian Lu, Feiwu Chen, Multiwfn: A

Manyas komnbtoTepHoii nporpammsl ChemCraft
http://www.chemcraftprog.com/description.html Crpoenue
BEIIeCTBA: JIAOOPATOPHBII NMpakTUKyM / coctaBurenu E.B.
bapramesuu, C.O. MyxutaunoBa. — YensOuHCK:
W3narensckuii nentp FOYpI'Y, 2017. — 33¢. dopros, B. E.
Jleximu no (u3HKe SKCTpEMalIbHBIX COCTOSTHUI BelllecTBa

multifunctional wavefunction analyzer, J. Comput. Chem.,
33, 580-592 (2012)
http://onlinelibrary.wiley.com/doi/10.1002/jcc.22885/abstract
Charge decomposition analysis (CDA)module: Meng Xiao,
Tian Lu, Generalized Charge Decomposition Analysis
(GCDA) Method, J. Adv. Phys. Chem., 4, 111-124 (2015)

33,5




http://dx.doi.org/10.12677/JAPC.2015.44013 (The
generalized CDA method implemented in Multiwtn is
introduced in this paper) A. Granovsky, Firefly, version
2013. http://classic.chem.msu.su/gran/firefly/index.html

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOCHUS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

HazBanue
KOHTPOJILHOTO
MEPONPUATUI

Bec

Makc.
Oamn

[Topsimok HauuceHus: 6aIIOB

YVuu-
THIBA-

eTcs B
ITA

Texymmii
KOHTPOJIb

Ortuer no
naboparopHoOH
pabote Nel

15

JlaGopaTtopnast pabora Nel. CocTtout u3
HECKOJIbKHX 4-X 4aCOBBIX JJa0OPATOPHBIX
3aHATUN B KOMITBIOTEPHOM Kiacce. Beero 3a
OJTHY J1a00paTOPHYIO pabOTy MOKHO
HaOpathb 15 6amnoB. Kaxxprit ycremHo
BbITIONIHEHHBIN 2Tan (A, B unu C),
nmabopaTropHOil paboTHI OLIEHUBAETCA B 5
OasoB. 1-2 6amna stana A ninu B
CHIDKAIOTCSI 32 HECBOEBPEMEHHOE
MpUKperieHue (GailyioB pacueToB WIN
oTyeTa. 1 6amt MokeT ObITh CHIDKEH 32

o opMIIeHHE OTYEeTa HE TI0 TPEOOBAHUSIM K
BKP. OtrcyrcTBHE N0OKIaAa O TEME OTYETA,
T.€. HeBbITIONIHEeHUE dTana C, qomyckaeT
MOJTy4YeHUE HYJIEBBIX OAJJIOB TOJIBKO 32 3TOT
ATar, P STOM OAJIIBI 32 BEITIOJTHCHHBIE
branbl A u B coxpanstorcs. OgHako He
BEITIOJTHCHHE PACYETOB B OJTHOM U3
mabopaTopHBIX paboT (3Tama A) uiu
OTCYTCTBHE OT4eTa (9Tana B)
pacIieHUBAETCs KaK HEBBIITOJIIHEHUE
mabopaTopHOI pabOTHI U TEKYIIETO 3aJaHus

Kypca.

OK3aMCH|

Texymmii
KOHTPOJIb

Ortuer no
nabopaTropHOit
pabote No2

15

JlaGopatopnast pabora Ne2. CocTout u3
HECKOJBKUX 4-X YaCOBBIX TaOOPATOPHBIX
3aHSATUI B KOMIIBIOTEPHOM Kiacce. Beero 3a
OJTHY J1a00paTOPHYIO pabOTy MOKHO
HaOpath 15 6amnoB. Kaxxprit ycremHo
BBITIOJIHEHHBIN 2Tan (A, B unu C),
TabopaTOpHOI pabOTHI OIICHUBAETCS B 5
OasoB. 1-2 6amna stana A uinu B
CHI)KAIOTCSI 32 HECBOEBPEMEHHOE
MpUKperieHne (GaiyioB pacueToB WIn
oTyeTa. 1 6am1 MOXkeT ObITh CHHKEH 32

o opMIIeHHE OTYEeTa HE IO TPEOOBAHUSIM K
BKP. OtrcyrcTBHE NOKIaAa M0 TEME OTYETA,
T.€. HEBbINIOJIHEHHE 3Tana C, nonyckaer

MMOJTYYCHHE HYJICBBIX 0aJIJIOB TOJBKO 33 DTOT

OK3aMCH|




STal, MpU 3TOM OaJUIbl 32 BBHIIIOJIHEHHbBIE
bransl A u B coxpanstorcs. OgHako He
BBIIIOJIHEHUE PACUYETOB B OJTHOU U3
mabopaTopHBIX paboT (ITama A) uiu
OTCYTCTBHE OTYeTa (3Tana B)
paclieHMBAeTCs KaK HEBBIITOJIHEHUE
mabopaTropHOi pabOTHI M TEKYIIETO 3a/1aHuUs

Kypca.

Texymmii
KOHTPOJIb

Ortuer no
nabopaTtopHoOH
pabote Ne3

15

JlaGopatopnast pabora Ne3. Coctout u3
HECKONBKUX 4-X YaCOBBIX TaOOPATOPHBIX
3aHATHI B KOMIIBIOTEPHOM KJacce. Beero 3a
OJIHY JTaOOPaTOPHYIO pabOTy MOXKHO
HaOpaTh 15 GamnoB. Kaxaslii ycneuHo
BBHITIOTHEHHBIH 9Tar (A, B umu C),
TabopaTopHOM pabOTHI OIICHUBAETCS B 5
Oanmos. 1-2 6amna stana A unu B
CHWKAFOTCSI 32 HECBOCBPEMEHHOE
MpuKperieHne GaioB pacueToB wUiIn
otueTra. 1 6asmI MOXKET OBITh CHUKEH 32
ogopMIIeHHE OTYeTa HE TT0 TPEOOBAHUSAM K
BKP. OtrcyrcTBHE nOKIaaa Mo TeME OTYETA,
T.€. HeBBITIONHEHHUe dTana C, momyckaer
MOJTyYeHUE HYJIEBBIX OAJIJIOB TOJIBKO 32 3TOT
ATar, IPH STOM OaJJIbl 32 BHITIOJTHEHHBIE
bransl A u B coxpanstorcs. OgHako He
BBHITIOJTHEHHE PACYETOB B OJTHOM U3
mabopaTopHBIX paboT (ITama A) uiu
OTCyTCTBHUE oTueTa (3Tamna B)
pacIiCHHBACTCS KaK HEBBITOJIHEHUE
maboparopHOi paboTHI M TEKYIIETO 3a/1aHus

Kypca.

OK3aMCH|

Texymmii
KOHTPOJIb

Otuer no
nabopaTtopHOH
pabote Ned

15

JlaGopatopnas pabora Ne4. CocTout u3
HECKOJIBKHX 4-X 4aCOBBIX J1a00paTOpHBIX
3aHATUN B KOMIIBIOTEPHOM Kitacce. Beero 3a
OJIHY JJaOOPATOPHYIO pabOTy MOXKHO
HaOpaTh 15 GamnoB. Kaxaelii ycnemHo
BBITIOTHEHHBIH 9Tar (A, B unu C),
mTabopaTopHOI pabOTHI OIICHUBAETCSA B 5
Oanmos. 1-2 6amna stana A unu B
CHIDKAIOTCSI 32 HECBOCBPEMEHHOE
npUKperieHne (aiioB pacueToB WK
oTyeTa. 1 6am1 MoXKeT ObITh CHUKEH 32
odopmMiIeHre oT4eTa He 0 TPeOOBaHUIM K
BKP. OtcyTcTBUE 10KTa/1a IO TEME OTYETA,
T.€. HeBbINOMHEeHHe 3Tana C, Jomyckaer
MOJTy4YEeHUE HYJIEBBIX 0AJJIOB TOJBKO 32 3TOT
HTaIl, MPU 3TOM OaJlIbl 32 BBINOJHEHHbIE
pransl A u B coxpanstorcs. OnHako He
BBINOJIHEHHE PACUETOB B OHON U3
nmabopaTopHBIX paboT (aTama A) uiu
OTCyTCTBUE oTueTa (3Tamna B)
[pacIieHUBaeTCs KaK HEBBIITOJIHEHHE
1a0opaTopHOM PabOTHI M TEKYILETO 3a/1aHUs

Kypca.

OK3aMCH|

ITpome-
JKYTOUHAs

Tect 1o
TEOPETUYECKUM

40

Tect MpoBOAUTCS B DIIEKTPOHHOU opme 1o

BapraHTaMm. Bcero MoxxHO HaOpaTh

OK3aMCH|




arTeCTanusa BOIIpOCaM.

MakcumyMm 40 6aimoB. MakcuMabHBIN
0auT 3a KaKIpIi OTBET (5) MPUCBAMBACTCS:
1) nan BepHBIi OTBET, 2) onpeeIcHue
chopmyrpoBaHO TOYHO, 3) HAIMMCAHBI
dbopmyibl, Tam, TIe 3T0 Tpedyercs. bammb
CHIWDKAIOTCS 1) ipu Halm4Yue OmuOOK, WIH
€CJTM BBIOpAHBI HE BCE MTPABWIBHBIE OTBETHI,
2) eciu OTCYTCTBYIOT IPUMEPHI UITU
¢dopmynsl. Ecian Ha kakoii-mi6o Bompoc
OTBET OTCYTCTBYET, 3@ HETO IPUCBAUBAETCA
0 6ammoB. B xaxkmom Bompoce co
MHOKECTBEHHBIM BEIOOPOM HIIN
OTHECEHHUEM

0ayIel cHIbKaroTed Ha 50%, eciu naH
TOJLKO OJTMH M3 2-X MPaBUJIBHBIX OTBETOB,
cHmkaroTes 10 33%, ecnu gaHa ToJIbKo 1/3
MPABUIILHBIX OTBETOB.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bung
MPOMEKYTOUYHON [Tpouenypa npoBeneHus Kpurepuu
OLICHHMBaHUs
aTTecTaluuu
Tect nmpoBoAUTCS B AIIEKTPOHHOMN (popMe 1O BapUaHTaM B
KOMITBIOTEPHOM KJjiacce. BpeMs, oTBoinMoe Ha TecTupoBanue, 15|B cooTBeTcTBUM C
AK3aMEH MUHYT. TecT He sBisieTcst 00s3aTeIbHOM poleaypoH, ecinu mo  |im. 2.5, 2.6
pe3ynbTaraM TEeKyIIero KOHTPoJIsl HabpaHo gocrarouHoe ast  ([Tomoxenus
MOJIOKUTENIbHOM OIEHKH KOJTUYECTBO OAIIJIOB.

6.3. OleHOYHBIE MAaTEePHAJIBI

Ne KM
Kommnerennun PesynbraTsl 00yueHus
1{2]314(5
VK-1 'YMeeT: UCIO0Ib30BaTh METO/IbI MOJIEKYJIIPHOM MEXaHUKHU Y KBAHTOBOM XUMHH IIpU AN
CHUCTEMHOM TOAXOZE [UIsl PEIICHHs TOCTaBICHHBIX 3a]1a4
3HAET: METOJbI KOMIIBIOTEPHOTO MOJEINPOBAHUS CTPYKTYPBI aTOMHO-
[1K-1 MOJIEKYJISIPHBIX CHCTEM, KaK Crioco0a pemeHus 3a/1a4, XapaKTepu3yoIuxX ulla
CBOMCTBA MOJIEKYJI, KPUCTAJIJIOB, TOJUMEPOB
MK-1 'YMeeT: BEIOUpaTh ONTHMaJbHBIE METOAE! KOMIIBIOTEPHOIO MOLENHPOBAHIA H N n
pac4eTHOrO BOCCO3/JaHUsI CBOMCTB XUMUYECKUX COCIUHEHUN
VMeeT NpakTUYECKUH OIBIT: TOCTPOCHUS MOJEIEH aTOMHO-MOJIEKYISPHBIX
MK-1 CHCTEM JUIsl IPOIHO30B CBOMCTB XMMHYECKUX COCIMHEHUI Ha OCHOBE § AN
IIEKTPOHHBIX XapaKTEPUCTHUK, BEIYUCIIIEMBIX METOJAMU MOJIEKYJIIPHON MEXAHUKHU
Y KBAaHTOBOW XMMHH

cDOH,Z[I)I OOCHOYHBIX CPCACTB II0 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa.:




1.  Kapanetbsui, M. X. Ctpoenue BemiecTBa Yue0. mocoOue uist XUuM. U
XUM.-TexHOJI. crell. By30oB M. X. Kapanerssuu, C. U. Ipakus. - 3-e uzn., nepepad.
u go1. - M.: Beicmag mkona, 1978. - 304 c. nin.

0) dononHumenvHas iumepamypa:

1. Iwupenscon, B. I. KBanToBas xumus. MoseKysbl, MOJIEKYJISPHbIE
CUCTeMBbI U TBep/ble Tena [ Tekcr] yuel. mocobue /uisi By30B MO XMMHUKO-TEXHOI.
HanpaslIeHUsM U criennanbHocTAM B. I upenscon. - M.: bunowm. Jlaboparopus
3Hanwmii, 2010. - 495 c., [12] 1. uB. wi. ui., Taom.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:

1. Kypnan «13Bectust Akagemun Hayk. Cepusi XUMHUECKas» MyOIUKyeT
paboThl (HE3aBUCUMO OT HAlIMOHAJIBLHOM U BEIOMCTBEHHOMN MPUHAIIICKHOCTH
aBTOPOB) 10 BCEM HAIPABJICHUSM XUMUYECKOW HayKH, B TOM YHCIIE IO OOIIeH 1
HEOPraHUYEeCKOM XUMHUHU, (PU3NUIECKON XUMUHU, XUMHUUECKON (DU3UKE, OPraHNIeCKON
XUMHH, METAJUIOOPTaHU-YE€CKOU ¥ KOOPIUHALMOHHON XUMUHU, XUMUHU IIPUPOIHBIX
COCIMHEHUM, OMOOPTAaHNYECKOW N OMOMOJICKYISIPHON XUMUH, XUMHH TTOJTUMEPOB,
CyNpPaMOJIEKYJISIPHOW XUMHUH, HAHOXUMHUH, XMMUU MaTE€pUajoB, a TAKKE CTATbU
MEXIMCIUIUIMHAPHOTO XapakTepa.

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Xwumus : yueOnuk / A. A. I'ypos, @. 3. banaes, JI. I1. OBuapenko, B. H.
[[TanoBan. — 4-e, u3n. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 c. —
ISBN 978-5-7038-4728-2. — Tekct : a5eKTpoHHbIH // JIaHb : 371€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/106617 (nara
obpamenus: 16.06.2021). — Pexxum goctyna: ajisi aBTOpU3. MOJIb30BATEIICH.

2.  bapramesuu, E. B. Crpoenue BemectBa [ TekcT] MeToA. ykazaHus K
na6. paboram no Hanpasienuto 04.03.01 "Xumus" E. B. bapramesuy, C. 3.
MyxutauHosa ; FOx.-Ypan. roc. yu-T, Kad. Teopet. u npuknan. xumus ; FOYpI'Y. -
Yensaounck: Uznarensckuit Lentp OYpI'Y, 2017. - 31, [2] ¢. ui1. 31eKTpOH. Bepcus

U3 HUX. yueOHO-Memoouyeckoe obecneyerue camocmosimenbHol pabomul
cmyoenma.

3.  Xwuwmus : yueOnuk / A. A. I'ypos, ®@. 3. banaes, JI. I1. OBuapenko, B. H.
[[TanoBan. — 4-e, u3n. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 c. —
ISBN 978-5-7038-4728-2. — Tekct : a5eKTpoHHbIH // JIaHb : 371€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/106617 (nara
obpamenus: 16.06.2021). — Pexxum goctyna: ajist aBTOPU3. MOJIb30BATEIICH.

4. bapramesuy, E. B. Crpoenune Beniectsa [ TekcT| MeTon. yka3zaHus K
na6. paboram no Hanpasnenuto 04.03.01 "Xumus" E. B. bapramesuy, C. 3.
MyxutauHosa ; FOx.-Ypan. roc. yu-T, Kad. Teopet. u npuknan. xumus ; FOYpI'Y. -
Yensaounck: Uznarensckuit Lentp OYpI'Y, 2017. - 31, [2] ¢. ui1. 30eKTpOH. Bepcus

3ﬂeKTp0HHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Haumenosanue | JlocTynHOCTB

Bun pecypcaB  |(cerb UnTepHeT /

HaunmenoBanue pazpabotku

JIUTCPATyPbI SHCKTpOHHOﬁ JIOKaJIbHas1 CCTh,

dbopme ABTOPU30BAHHBIN




/ cBOOOIHBIN 0-

https://e.lanbook.com/book/153007 (nata
obpamenus: 16.06.2021). — Pexxum pocrymna:

JUIs1 aBTOPU3. II0JIb30BATEIICH.

CTYII)
Cemunkos, 0. J[. BBeaenue B XUuMuio
noJrMMepoB : yuebnoe nocobue / FO. 1.
Cemunkos, C. ®@. Xunbsnos, C. /I. 3aiieB. —
) DNEeKTPOHHO-
2-e u3n., crep. — Cankr-IletepOypr : Jlans, e
JlononnutensHas |2021. — 224 c¢. — ISBN 978-5-8114-1325- WuTepuer /
. cucreMa .
nuTeparypa 6. — Tekcr : anexkTpoHHbIi // JlaHb : CBOOOTHBIM
W3/1aTelIbCTBA
QIIEKTPOHHO-O0uOoTeyHas cucremMa. — URL: Tans
https://e.lanbook.com/book/168437 (narta
obparmenust: 16.06.2021). — Pexum gocrymna:
TUISL aBTOPU3. TIOJIb30BaTENEH.
XUMUsE TBEPJOTO TEJNA U XUMUYECKOE
MaTepraIOBEICHHUE | YIeOHO-METOUICCKOS
noco6ue / cocraButenu B. B. Ko3uk [u np.].  [QnexkrpoHHO-
— Tomck : TT'Y, 2018. — 52 ¢. — Teker : OnOIMoTEeYHAs
OcHoBHas N i Wurepuer /
reparypa DIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO- cucreMa CBOGOTHb
ouommoreynas cuctema. — URL: W3/1aTelIbCTBA
https://e.lanbook.com/book/112898 (mara Jlaun
oOparmenusi: 16.06.2021). — Pexum gocrymna:
TUISL aBTOPU3. TIOJIb30BaTENEH.
Wrnaros, C. K. KBanroBas xumus.
XUMUYeCKasi CBSA3b U TEOPHUS MOJICKYIT :
yueoHoe nmocooue / C. K. UrHatoB. —
o DIIEKTPOHHO-
MeToauuecKue Hwxnuit Hoeropox : HHI'Y um. H. 1. =
[MOCOOHS JIJIs Jlo6aueBckoro, 2016. — 136 ¢. — Teker : cHCTeMa WNuTtepHeTt /
CaMOCTOSITEJIGHON  [PIeKTpOHHBIH // JIaHb : 3IEeKTPOHHO- CBOOOIHBIH
W3/1aTeIbCTBA
paboThI cTyeHTa [Oubmmoreunas cuctema. — URL: Mo

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. -Firefly(6eccpouno)
2. Avogadro Chemistry-Avogadro: Molecular Editor and Visualization(6eccpo4no)
3. BlueSnap-Chemcraft(6eccpouno)

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

1. -Thr Cambridge Cristallographic Data Centre(06eccpodHo)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITHHBI

No OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHHUKA,
Bun 3anaruit . J;I MPEAyCTaHOBJICHHOE MTPOTPAaMMHOE 00ecIieueHIe, UCTIONB3yEeMOE IS
al pa3IUYHbIX BUAOB 3aHATUH
JlaGopatopusie |707 .
KoMnboTepHBIN Ki1acce
3aHATHSA (1)




