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1.  OBJIACTH IPUMEHEHUMA U MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLECCE

Jucnummua «KomnploTepHas CTPYKTypHas XUMUsD» OTHOCHUTCA K BapUATHBHOM 4acTu
(b1.B.O/1.3)yucbnoro mraHa mo HampasieHHiO moarotoBku 04.04.01 Xumus (Marucrepckas mpo-
rpamma Xumus). JUCHMITINHA peanu3yeTcs Ha XHUMHYECKOM (akynbrere Kadeapoi (uzmaeckoi
xumus. s u3ydeHus JaHHOW y4eOHOM AMCHMILTUHBI HEOOXOAMMBI 3HAHMS, YMEHUS U HaBBIKH,
(dbopMHpyeMBbIe MPEIIIECTBYIOIUMHI M CONYTCTBYIOUIMMH TUCIUIUIMHAMU: HEOpraHMYEeCKasi, OpraHu-
yeckas, puznueckas xumus. Jucuurmmna « KomnploTepHasi CTpyKTYpHast XMMHUSD SBIISIETCS OCHOBOM
JUISL IPOXOKJICHHSI HAYYHOM MPAKTHKHU U BBIOJHEHHS BBIITYCKHOM paOOTHl MarucTpa. XuMHK, Mocie
W3Y4YEeHUs JAHHOW NUCHUIUIMHBI, JOJDKEH 00JIafaTh CIIOCOOHOCTSMU M YMEHUSIMH CaMOCTOSITENBHO
N0OBIBaTh 3HAHMS U3 PA3JIMYHBIX UCTOUYHUKOB, CUCTEMAaTU3MPOBATh MOIYYEHHYIO CTPYKTYPHYIO MH-
dopmarnuto. DopMupoBaHUE TAKOTO YMEHHS MPOUCXOJUT 3a CYET y4acTHsl 00yJaroIIUXcsl B 3aHITHU-
SIX, BBIITOJTHEHUS KOHTPOJIHBIX 3aJaHUW W TECTOB, BBIOJHEHUS JIAOOPATOPHBIX PadOT, HAIMCAHUS
KYPCOBBIX U BBIMYCKHBIX KBATHU(PHUKAITMOHHBIX padoT. [Ipu 3TOM camocTosTenpHas paboTa CTyJEHTOB
UIpaeT peularollylo pojib B X0€ BCEro yueOHOro mnpoiecca.

2.  CTPYKTYPA JUCIUIIJINHBI

Xapakmepucmuxa yueOHoi OUCyUnIUHbL
Hanpasienue moaroToBku 04.04.01 Xumus
Maructepckas nporpamma Xumust
OO6pa3oBarenbHas IporpaMMa aKaJieMu4ecKas MarucTparypa
Kpamduxarms MarucTp
KonngecTBo conepkaTeabHbIX MOJTyJIeH 1
JucuuninuHa 0a30B0H / BapuaTUBHOM YacTH
00pa3oBaTebHONU NPOTrPAMMBI BapHaTHBHad HacTh
®opmbl koHTpotst (MK, sk3ameH, 3a4er) 1 MOAYIbHBIA KOHTPOJIb, 1 SK3aMeH
TMoxasaren ouHast popma oOyue- | 3aouHas popma oOyue-
HUS HUS

KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 3
"o moaroToBku 1
CemecTtp 3
KonnuecTBo yacos 108
- JIGKITMOHHBIX 12
- IPAKTHYECKHIX, CEMUHAPCKUX -
- 1a00paTOPHBIX 12
- CaMOCTOSITEIbHON pabOThI 84

B T.4. HHAMBHUYaJIbHOE 3a/laHHUE -
HenenbHoE KOTHYECTBO YaCOB, 9

B T.4. ay/IUTOPHBIX 2

3. ONUCAHHUE JUCHHUIIJINHbI

Lesau u 3a1aun

Ilens uzyuenusn oucyunaunsl «KoMmeroTepHasi CTpyKTypHasi XUMH» — (GOPMHUPOBAHHE Y CTY-
JICHTOB CHUCTEMaTHYECKUX 3HAHUA COBPEMEHHOI'O COCTOSIHUSA, BOBMOKHOCTEH U OrpaHUYEHUN TEXHO-
JIOTUA KOMIIBIOTEPHOI'O CHHTE3a, PACIIO3HABAHUS CTPYKTYPbl XMMHUYECKUX COCIUHEHUMU, CTPYKTYp-
HOW XMMHH, MOJICKYJISIpHOTO MoaeinupoBanus, QSAR U TOKMHTa MOJICKYJISIPHBIX CHCTEM.




3aoauu OucyunIUHBDL.

— (bopMHpOBaHKE MPAKTUYECKUX HABBIKOB M YMEHUU MPUMEHEHHS HAYYHBIX METO/OB, a TAaKKe
pa3paboTKu MPOrpaMMbl METOAUKH MPOBEICHUS HAYYHOTO UCCIIEI0BAHUS;
— BOCIIMTAHME HPABCTBEHHBIX Kau€CTB, IPUBUTHE ITUUECKUX HOPM B IPOLIECCE OCYIECTBICHUS

HAy4YHOTO UCCIIeI0OBAHUS;

— MIOATOTOBUTH CHEIUAINCTa-XUMHUKA, KOTOPBIM, ONUpPasch HAa OCHOBHbIE KOHLENIUU aTOMHO-

MOJIEKYJISIPHON apXUTEKTYpbl U AJIEKTPOHHOW CTPYKTYPBI MOJEKYJISIPHOTO YPOBHS OpraHM3a-

IIUH BEIECTBA, Oy/IEeT MCIOIb30BaTh METO/IbI KOMIIBIOTEPHONW XHUMUH, KAaK CPEICTBO MOTYyUCHHS

XUMHUYECKON MH(POPMAIMHN O CTPOCHUH U CBOMCTBaX XUMHUYECKUX COCAMHEHUN;

— copMHupoBaTH OA30BbIE MPEICTABICHHUS O TEOPETUUECKUX METOAAX, KOTOPHIMU M3y4aroT JJICK-

TPOHHOE CTPOCHHE aTOMOB M MOJIEKYJI; JIJIsl HOJy4eHUsI MH(QOPMALIUK O CTPOCHUH U PEaKIIMOH-

HOM CIIOCOOHOCTH MOJIEKYII;

— HAy4YUTh CTYJEHTOB HCIOIb30BaTh METOIbl KBAHTOBOW XMMHH, COBPEMEHHbIE KOMILIEKCHI MPO-

IpaMM CTPYKTYPHOM XUMUU AJIs1 IPOBEACHHS KBAHTOBO-XMMHUECKHUX PacyeTOB.

TpeGoBanuss K pe3yabTaTaM OCBOEHHSI THCHUILIHHBI. [Iporiecc u3ydeHus IUCHUTUIMHBI
«KoMmbproTepHast CTpyKTypHasi XUMHS» HalpasiieH Ha (GOPMUPOBAHHUE JIEMEHTOB CJIENYIOIINX KOM-
nereHui B cootBeTcTBUM ¢ ®I'OC BO P® nanpasnenus noarorosku 04.04.01 Xumus 1 oCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbI BBICHIETO MPO(EeCCHOHANTBHOTO 00pa30BaHMs HAIIPABICHHS TIOrOTOB-
ku 04.04.01 Xumust (Marucrepckas nmporpaMma; XuMus ):

YHUGepcaibHbvle KOMNEemeHyuu:

—CMOCOOHOCTh OCYIIECTBISATh KPUTUYECKUI aHANMU3 MPOOJIEMHBIX CHTyallMii HA OCHOBE CH-
CTEMHOT0 I101X0/1a, BbIpabaThiBaTh cTpateruio aevctuii (YK-1);

— CIIOCOOHOCTB YIPABJIATH MPOSKTOM Ha BCEX ATalax ero )xu3HeHHoro 1ukia (YK-2);

— CIIOCOOHOCTh OPTaHU30BHIBATh U PYKOBOJIUTH pabOTON KOMaH/Ibl, BhIpabaThiBasi KOMaHIHYIO
CTpaTeruio s JoCTIKeHus nmocTaBieHHoi nen (YK-3);

— CIIOCOOHOCTH MPHUMEHATh COBPEMEHHbIE KOMMYHUKATUBHBIE TEXHOJOIMM, B TOM YHCIIE Ha
MHOCTPAHHBIX S3bIKAX, /IS aKaJJIEMUYECKOTr0 U IpodeccruoHanbHoro B3anmoerctus (YK-4);

— CIIOCOOHOCTh aHAJIM3UPOBATh U YUUTHIBATh Pa3HOOOpa3ne KyJIbTyp B IPOIecce MEXKYIbTYp-
Horo B3aumoneiicteus (YK-5);

— CIIOCOOHOCTH ONPEAENATh U PEeAN30BbIBATH IPHOPUTETHI COOCTBEHHOM AEATEIILHOCTU U CIIOCO-
ObI ee coBepIIcHCTBOBaHMsI Ha 0cHOBe camoorieHkH (YK-6).

oduwenpogeccuonanvrbvie KOMnEMEHYUU:

— CIOCOOHOCTDH BBINOJIHATh KOMITJIEKCHBIE IKCIEPUMEHTAIbHBIE U PACUETHO-TEOPETUUECKUE HC-
ClleZIOBaHUsI B M30paHHOW OOJIACTH XMMMU WM CMEXHBIX HayK C HMCIIOJIb30BAaHHEM COBPEMEHHBIX
nprubOpPOB, IPOrPaMMHOTO OOecieueHHs 1 0a3 TaHHBIX MpodeccruoHanbHoro HazHauenus (OITK-1);

— CIIOCOOHOCTH aHAU3UPOBaTh, UHTEPIPETUPOBATh U 0000IIaTh PE3yNbTaThl IKCIEPUMEHTAIb-
HBIX U PaCYETHO-TEOPETUICCKUX PaObOT B U30paHHOW 00JIaCTH XUMUHU MM CMeXHbIX Hayk (OI1K-2);

— CHOCOOHOCTh MCHOJIb30BATh BBIUMCIUTENBHBIE METOJbI U aJalTHPOBATh CYIIECTBYIOIUE MPO-
rpaMMHBIE IPOAYKTHI TS PEIeHHs 3a/1a4 npodeccuoHansHoi nesrensaoctr (OITK-3);

— CIIOCOOHOCTH TOTOBUTH IYOJHMKAIMM, Y4acTBOBAaTh B MPO(ECCHOHATBHBIX JAUCKYCCUSX, MPE-
CTaBJIATh PE3yJbTaThl MPOPECCHOHATBHONU AESITEIbHOCTH B BHJE HAYYHBIX U HAYYHO-TIOMYJSPHBIX
nokianos (OITK-4).

npogpeccuonanvuvie Komnemenyuu, COOTBETCTBYIOIIME BHAY (BHAaM) MpodeccroHalIbHOMN
NesATEIbHOCTH, HA KOTOPbIE OPUEHTHPOBAHA MTPOrpaMMa MarucTpaTyphbl:

HAYYHO-UCCTIe008aMENbCKASL 0eAMeNIbHOCb !

—  CIIOCOOHOCTBIO MPOBOAMTH HAYYHBIE UCCIIEA0BAHM MO CHOPMYTMPOBAHHON TEMaTHKE, CaMO-
CTOSITEJIBHO COCTABJISITH IJIAH UCCJEIOBAHMS U MONTy4YaTh HOBbIE HAYUHbIE U MPUKIAJHBIE PE3YyJIbTa-
o1 (TTK-1);

—  BJaJICHUEM TeOopued M HaBBIKAMH MPAKTUYECKOW paboThl B n30panHoi ob6nactu xumuu (I1K-
2);

— TOTOBHOCTBIO HCIIOJIb30BaTh COBPEMEHHYIO anmnaparypy MpHu IpOBEICHUH HAyYHBIX UCCIEN0-
Banwuii (ITK-3);
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CIIOCOOHOCTEIO Y4aCTBOBATh B HAYYHBIX TUCKYCCUAX H NPEACTABIIATH IMOJTYYCHHBIC B HUCCIIC-

JOBaHUSAX PE3YNbTaThl B BUJE OTUETOB M HAYYHBIX MyOIMKanui (CTEHIOBBIE JOKIAAbI, pedeparsl u

CTaTbu

B IIEpHOIHUECKOi HayyHO# meyatn) (ITK-4);

Op2caAHU3AYUOHHO-YNPABIIEHYEeCKAs 0esimelbHOCb !

BJIaAAICHUEM HABBIKaMMU COCTABJICHUA IIJIAHOB, IIpOTrpaMM, IIPOCKTOB U APYIUX MTUPEKTHUBHBIX

nokymentos (ITK-5);

CIIOCOOHOCTBIO OIPENEIATh U aHAIM3UPOBATh MPOOJIEMBI, IUTAHUPOBATh CTPATETUIO UX peLIe-

HUsI, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a pe3yibraT aesrenbHocTH ([TK-6);
HAYYHO-Neoazocudeckas 0esimenbHoOCmb.

BJIaACHUEM METOJaMH 0T6opa Marcpuaia, NpCroJaBaHus U OCHOBaAMH YIIPABJICHHUA IPOLCC-

coM 00y4eHHUs B 00pa30BaTe/IbHBIX OpraHu3anusix Beiciiero oopasosanus (I1K-7).

B pe3yJbTaTe H3yuceHust y‘leﬁHOﬁ AUCHUIIJIMHBI CTYACHT JOJIZKCH:
3HAThb:

METOJIOJIOTHUIO0 MOJICKYJIIPHOTO MOJICITHPOBAHHUS;
QSAR/QSPR MeTo10/10THIO B KOMIIBIOTEPHOM JH3aiiHe OHOJOTHYECKH/PEAKIIMOHHO aKTHB-
HBIX BEIECTB;

METOJIOJIOTHUIO YCTAHOBIIEHUSI CTPYKTYPhl XUMHUYECKUX COCIMHEHUHN CHEeKTpaIbHbIMU METO-
JIaMH;

METOIOJIOTHIO (PU3UKO-XMMHUYECKHUX OCHOB KOMITBIOTEPHOT'O CHHTE3a;

METOJIOJIOTUI0 YCTAHOBIICHUSI CTPYKTYPhI XUMUYCCKUX COCIMHECHUN CIEKTPATLHBIMH METO-
JlaMu;

METOJIOJIOTHIO BBIOOPA YPOBHS TCOPHH MOJICKYJIIPHOTO MOJICITHPOBAHUS METOIaMU KBAHTO-
BOM XMMUU,

METOJIOJIOTHIO BBIOOPA YPOBHS TCOPHH MOJICKYJIIPHOTO MOJICIHPOBAHUS METOIaMU KBAHTO-
BOH XUMHH;

3aKOHOMEPHOCTEH CBSI3U JJICKTPOHHOTO CTPOSHUS XHMHYECKHUX COCIMHEHUH C WX CBOK-
CTBaMU M PEaKIMOHHON CIIOCOOHOCTBIO.

yMeThb:

HOJy4aTh CTPYKTYPHO-XMUMHUYECKYI0 MH(POPMALUIO — MOJIEKYJISIPHBIE JIECKPUIITOPBI HCCIIe-
JYyeMbIX OOBEKTOB HCIIOJb3Yysl KOMIUIEKCHI MpOrpaMM CTpyKTypHou xumuu: HyperChem,
MOPAC, GAUSSIAN 09, GAMESS:

OTIpEeNIUTh PABHOBECHYIO CTPYKTYPY;

POBECTH KOH(POPMALIMOHHBINA aHAITN3;

paccunTaTh 3HEPIUI0 MOHM3AIMM B BEPTHKAIBHOM M aguabaTHYecKoM MNpHOIMKEHUHU, a
Takke 1o Teopemont Kynmanca;

paccunTaTh SHEPTHUIO IUCCOLMALNN XUMUUECKUX COeAMHEHUN Ha MOHBI UJIH PaJUKaJIbI;
paccuMTaTh TUMNOJIbHbIE MOMEHTHI M UCIOJIb30BaTh UX Ui 0OOCHOBAaHUS PE3yJIbTaTOB KOH-
(GbOopMaIMOHHOTO aHAJN3A;

AQHAIN3UPOBATh TOJIYUYEHHBIE PE3YJbTAaThl, ONUPASICh HA 3HAHMUSA KOHLENIUI CTPYKTYpPHOMH
XUMHU;

MCII0JIb30BaTh IPOrpaMMBbl CTPYKTYPHOM XMMHUU AJIS PELIEHUS XUMUYECKUX 3a/1ay;
OCYIIECTBUTh MOMCK HEOOXOAUMBIX (M3UKO-XUMHUYECKUX JaHHBIX B 3JEKTPOHHBIX HCTOY-
HUKaX HAyYHOH XUMHUYECKOW HH(POPMALINY;

MPUMEHSTh CBOM 3HAHUS Ha MPAKTUKE U BJIaJeTh HaBbIKaMU pabOThl HA COBPEMEHHBIX KOM-
NBIOTEPHBIX CUCTEMAX;

IIPOBECTU U 0OOCHOBAaTh BHIOOP METOAAa CTPYKTYPHOM XHMHH, KOTOPBIH HEOOXOIUM JUIs
pellIeHns IOCTAaBIEHHONW 3aJauu;

OpuUeHmupo8amuvcs B Kpyre OCHOBHBIX MPOOJIEM COBPEMEHHBIX aKTyalbHBIX HaIpaBJIEHUN
bu3nIecKoil XUMHH.

eénadems.
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HaBbIKAMHU TPUMEHEHHSI OCHOBHBIX METOJOJIOTUH aKTyalbHBIX HampaBiIeHUH (PU3NUECKOM

XUMHH COBPEMEHHBIMU METO[aMH Hay9HOTO MCCIICOBAHUS B IIPEAMETHOM chepe;

4.  COIHEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIUU YYEBHOI'O ITPO-

HaBbIKaMHM YITPABJICHHA HAYYHBIM KOJIJICKTHBOM;
HaBbIKaMU COBCPHICHCTBOBAHUSA U PA3BUTUA CBOCI'O HAYUHOTO IIOTCHLIMAJIA.

IIECCA

IMopsinkoBbIiA HOMEP U
HAHMMEHOBaHUE TeMbI

Kparkoe conep:kanmne TeMbl

Cooeprcamenvhulit mooyno 1

Tema 1.

QSAR/ QSPR meromoorus
UCCIIEIOBAaHMSI BUPTYAJILHOTO
MOJICKYJIIPHOTO MHUA.

Mertoa, MeToIuKa U METOAOJIOTUSl HAayYHBIX HCCIIEAOBAaHHM
insilico. QSAR/QSPR meTomoorusi mpor{o3a CTPYKTYphl U
CBOMCTB XMMHUYECKHUX coeauHenuil. [Ipsmas u obpaTHas 3a1a-
un QSAR/QSPR. MonekynspHble Ieckpuntopsl: Ban-nep-
BaanbcoBpiii  (COOCTBEHHBIN) 00BEM XUMHUUYECKHX YAaCTHIIL.
Oueprus rpannuHelx MO. MonekymnspHas )KeCTKOCTb. DJIeK-
TpoHHas mioTHOCTh. HyperChem reneparop aeckpunTopoB
MOJIEKYJIIPHON CTPYKTYPBI.

Tema 2.
Merono0rust KOMITBEOTEPHOTO
CHHTE32

PerpocunTeTHUeCKNlE KOMIIBIOTEpHBIA CHHTE3. PerpocuHTe-
TUYECKUI HEKOHBEPI€HTHBIM KOMIIBIOTEPHBIN CUHTE3. Perpo-
CUHTETUYECKUN KOHBEPIEHTHBI KOMIIBIOTEPHBI CHHTE3.
Merononorus 3MIMpUYECKOro KOMIBIOTEPHOIO CUHTE3a. Me-
TOZIOJIOTHSI HEAMIIMPUYECKOIO KOMIIBIOTEPHOIO CHHTe3a. Me-
TOZAOJIOTHSI PSIMOT0 KOMIIBIOTEPHOT'O CUHTE3a

Tema 3.
Kommberorep-
HasCIIEKTPOCTPYKTYpPHAst XUMUS

MeTonosorust yCTaHOBIIEHUSI MOJIEKYJISIPHON CTPYKTYpBI Me-
TOJaMHU CHEKTPOCKONUU. CHEKTPOCKONUS U CIIEKTPOCTPYKTY-
pHas uHpopuanusa. CnekTpocTpyKTypHbIe 3PPeKTs XUMuie-
CKHX YaCTHIl BEIIEeCTBa MPHU B3aUMOJCHCTBUM C JIEKTpOMAar-
HUTHBIM U3Jy4YEHUEM. PAJUOBOJIHOBBIM; MHKPOBOJIHOBBIM;
MH(paKpacHbIM; YIbTpaduOIETOBBIM. PEHTTeHOBCKUM. Heol-
XOJUMHOE U IOCTATOYHOE YCIIOBUE MOSABJIEHUS MOJIOCHl B UH-
(bpakpacHOM CHEKTpe XMMHUECKUX yacThll. CIIEeKTPOCTPYKTY-
pHBIE HMH(OPMAIIMOHHO-TIOUCKOBBIE CUCTEMbI CTPYKTYPHOM
xumMuH. CHeKTpoCTPYKTYpPHBIE 3KCIEPTHBIE CUCTEMBI CTPYK-
TypHOI XUMHHU. CIIEKTPOCTPYKTYPHBIM 0€33TaIOHHbIN aHaIu3
CTPYKTYPHON XMMHH.

Tema 4.
KommnsrorepHas cynpamonexy-
JISIpHAsT XUMMSL.

CynpaMoneKkynspHbIi MEXaHHU3M XUMHUYECKMX pEaKuil.
Cynpamornekynspabsle peakiuu. CynpamMoneKyaspHble Kara-
JUTUYECKHE peakiuu. XHMMHUYECKas aKTUBALUS PEAKTaHTOB
CyNpaMoJIeKyJIIpHBIX peakiuil. Kunetnueckas cTaOMIBHOCTD
MHTEPMEINATOB CYIIPaMOJIEKYJISIPHBIX peakuui. TepmoauHa-
MUYeckasi CTaOMJIbHOCTb WHTEPMEIUATOB CYIPaMOJeKysip-
HBIX peakiuil. CTepeoxuMudeckas KOMIUIEMEHTAPHOCTh MO-
JeKyNnsspHOW MH(GOpPMallMU peakTaHTOB. J(MHamMu4eckas KOM-
IUIEMEHTAPHOCTh MOJIEKYJISIPHOM HH(pOpMalMK pPEaKTaHTOB.
[IpuHIMIT ABOMHONM KOMILJIEMEHTAPHOCTH MOJIEKYJISIPHOM WH-
dopmanuu peakTaHTOB. MOJIEKYJISPHBIH JOKUHI peaKTaH-
TOB.JICTOYHMKHN >HEPIUM Ul XMMHYECKOM aKTHUBALUU peak-
TAHTOB, MX 3Hepreruka. CynpamoJeKyJsIpHblE B3auMOJIE-




ctBud: MoH-noHHBIC B3auMojcicTBus. MoH-IUITONBHBIE B3a-
uMoAehcTBUs. Jumonb-auIoabHbele B3auMojecTBus. Kartu-
OH-T-B3auMojeicTBusA. T  -t-CTPKUHT-B3auMojaeicTBuss.H - -
B3aUMOJICUCTBUSI PEAKTAaHTOB. ACCOLMATHl SIHYC-MOJIEKYJI
Oueprust H — cBszu. [Ipodumu 13 H — acconmaros. dnuna
H — cBasu. VYcnoBue [amunbroHa - AiiGepca mns H-
accormuaroB. HM3menenue puunbl cBs3su ~X—H... B H-
acconmarax. Kondurypanus ¢parmenra ~ X — H...Y~B H-
accouuarax. I3MeHeHue 3apsijia MOCTUKOBOTO aToMa BOJIOPO-
na B H-acconmarax. K- criekrpanbabie ocobennoctu H- ac-
conuaroB. JumoneHblii MoMeHT H-accomumaroB. Bau-nep-
BaanbcoBbl B3auMOIEHCTBHUS M UX Kiaccuukanus. OpueH-
TalimoHHble BaH-nep-BaanbcoBhl B3aMMOJECHUCTBUS pEaKkTaH-
ToB. MHaykuuonnsle Ban-nep-BaanbCcoBbl B3auMOACHCTBUSA
peaktanToB. Jlucnepcuonuble Ban-nep-BaanbcoBbl B3anmo-
JICHCTBHSI pEAKTaHTOB.

Tema 5.
MeTtoo0rust KOH()OPMAaIHOH-
HOTO aHaym3a insilico

AKTyallbHBIE 3a7]a4d COBPEMEHHON XUMHU BUPTYaJIbHOTO
MOJIEKYJISIPHOTO MUpa. MonekyspHas CTpyKTypa B MpUOIIU-
JKEHUH CTaTUYECKOMN 51 JTMHAMUYECKOU MoOJIe-
mu.Meroponorudeckue npoOiaemMbl KOH()OPMALIMOHHOTO aHa-
Jau3a XUMHYECKHX coenuHenuid insilico. Metononorus ycra-
HOBJICHUSI PABHOBECHOM CTPYKTYpPhl XMMHUYECKHX YaCTHUI Be-
niecTBa. MeTomoIorusi KOMIBIOTEPHOT0 KOH(POPMAIIHOHHOTO
aHaJIM3a XUMUYECKUX coeluHeHHi. [[oBepXHOCTh MOTEHLH-
AIbHOW SHEPTUU: YUCIO KOHPOPMEPOB B KOHPOPMAIIMOHHOM
cMecu U Oaphepbl BHYTPEHHErO BpalleHus. MeTomonorus
aHalM3a coCTaBa PaBHOBECHOW cMecu KOH(GOPMEpPOB METO-
JlaMHA KOMIIBIOTEPHOM CTPYKTYpHOM XHMMMH. MeTtononorus
aHalM3a cocTaBa CMecH KOH(OpPMEpOB METOJaMHU CIIEK-
TPOCTPYKTYPHOH XuUMHH. Monenp «cepslii Amuk». Monenb
«OenbIit MKy, Moaenb «4epHBIN SITHKY.

Tema 6.

HoHusanus 1 moJIsipu3anus Xu-
MHUYECKUX coequHenuii insilico.

MonekynspHoe MoaenupoBaHue 3pQexra HOHU3AUU XUMU-
yeckux coenunHeHuit IIpouecc BepTukanbHON M anuabaTuue-
CKas MOHHM3aUMM XUMHYecKuX vactull. [IpuHiun Ppanka -
Konpona. Merononorust onpenesieHus: MOTEHIMAIOB HOHU3a-
UM XUMHYECKHUX COCIUHEHUN METOJaMU KOMIIbIOTEPHOU
CTPYKTYPHOM XUMHU: OpOUTAIBHBIN MOTEHIIMAI MOHU3AINY;
BEePTHKAIBHBIN MOTCHIIMAT MOHU3AIUY; aIna0aTHUeCcKuil mo-
TEHI[MAJl WOHU3aluu. MeTOJ0OTrs ONpEeNeICHUs] YHEPTHHU
CPOJCTBA K JJIEKTPOHY XMMHUYECKUX COEAMHEHUM METOINaMHU
KOMIIBIOTEPHON CTPYKTYPHOW XUMHUU: IHEPTHsl OpOUTAIILHOTO
CPOJICTBA K DJIEKTPOHY; DHEPTHSl BEPTUKAIBHOHO CPOJACTBA K
AIIEKTPOHY; SHEPTHUs afuadaTUYECKOTO CPOACTBA K DIEKTPOHY
Mertononorust onpeneneHusl NOTEHIUATOB UOHU3AIUA METO-
oM (HOTOITEKTPOHHOU CHEKTPOCKONU. DPPEKThI CTPYKTYp-
HOW TMOJIApU3alUs XUMHUYECKUX COCIUHEHHH -TOCTOSHHBIN
ANEKTPUYECKUN JIUIOJIBHBII MOMEHT;UHAYLIUPOBAHHbBINA JIU-
MMOJIbHBIM MOMEHT;MIHOBEHHBIN IHUIIOJBHBIM MOMEHT. MeTo-
JIOJIOTHSI KBAHTOBOXMMHUYECKOTO pacyeTa JUNOJIbHBIX MOMEH-
TOB XUMHYECKUX COCITMHEHHN

Tema 7.
KomnbroTepasie nHpopmaru-

Gaussian, Gamessu ITpupoaa nHbOpMAIIMOHHBIC TEXHOJOTHH
KOMITBIOTEpHO# cTpykTypHOU xumuu. HyperChem u MOPA-




8

OHHBIE TEXHOJIOTUU CTPYKTypHOU | CHH(pOpPMAIIMOHHBIE TEXHOJIOTMH KOMIBIOTEPHON CTPYKTYp-
XUMHUHU noii xummn. ChemCraft - uHbOpManHOHHBIE TEXHOJIOTHH

KOMITBIOTEPHOM CTPYKTYPHON XUMUMU.

TemaTnyeckui mjiaan

Copep:kareJbHbIii MOTYJIb 1
KoaunuecTBo 4yacoB
QOunas popma o0yueHust
B T.4.
o O O 1 1
Ha3Banusi coaep:kaTeJbHbIX MOTYJIEH . = E % 5 % 5
 Tew s E| 8| B |5g B¢
2 =} 2 5 28| 58
2 = & | 85| E5
Tema 1. 18 2 2 14
QSAR/ QSPR meTo1010THs UCCIIEN0BA-
HUS BUPTYAIBHOTO MOJICKYJIIPHOTO MH-
pa.
Tema 2. 16 2 14
MeTo10J10T 1Sl KOMITBIOTEPHOIO CHHTE3a
Tema 3. 18 2 2 14
KoMIbroTepHasCIIEKTPOCTPYKTYpHAs
X UMHS
Tema 4. 15 2 2 11
KommsroTepHasi cynpaMoieKysipHast
XAMUSL.
Tema 5. 15 2 2 11
MeTtononorus KoHGOPMaIMOHHOTO aHa-
mr3a insilico
Tema 6. 14 2 2 10
WoHu3anus Unoiaspu3anus XuMHIeCKIX
coequuenmuii insilico.
Tema 7. 12 2 10
Kommsrorepabie HHPOPMAITHOHHBIE TEX-
HOJIOTUU CTPYKTYPHOU XUMUU
Hmozo 108 12 - 12 84
no cooepxcamenpbHomy mooyiaio 1

5. METOAWYECKHME PEKOMEHIALIMHA JUIS IPOBEJAEHUS
JEKIMOHHLIX, TPAKTHYECKNX U JIABOPATOPHBIX 3AHSTHI

HpaKTI/I‘-ICCKI/Ie 3aHATUA HC ITPEAYCMOTPCHBI y‘-IC6HBIM IIJIaHOM

TEMBI JEKIIMOHHBIX 3AHATHUI

MNe Konuuecmeo
Ha3zeanue memot
n/n 4yacoB
1 |QSAR/ QSPR mMeromosmorust HCCIeI0BaHUS BUPTYATHHOTO MOJIEKYIISIPHOTO 5
MUpa.




Mer: O10JIOI'HSA KOMITBFOTCPHOI'O CUHTC3a

KommnbrorepHas CIEKTPOCTPYKTYpHask XUMUS

KoMmnbrorepHas CynpamonIeKyisipHast XUMUS.

Metomonorus KoHpopMalmoHHoro ananu3sa insilico

OO B |IWIN

VoHM3a1us UITONISIPU3aIis XUMHYECKUX coeanHeHwi insilico.

N ININININ

BCEI'O

TEMBI IABOPATOPHBIX 3AHATHUI

No
n/n

Hazeanue memut

Konuuecmeo
4acoB

QSAR MeT0/10510THSI KOMITBIOTEPHOU CTPYKTYPHOI XUMUHU.

2

MeTtononorus onpenesieH!sl CTaTHYECKON U JUHAMUYECKOW MOJIEKY-
JSIPHOM CTPYKTYPbl XMMHUYECKUX COCIMHEHUMMETOJaMU CTPYKTYPHOI
XUMUH.

2

MoaenupoBaHH€e CypaMOJICKYJISIPHBIX HAHOYACTHI] SIHYC — MOJIEKYI.

MonekynsipHOe MOJICINPOBAHUE CYNIPAMOJIEKYIISIPHBIX CUCTEM.

MeTtoaonorus KOH(l)OpMaI_II/IOHHOFO aHaJM3a XMMHUUYECKUX COCAUHCHUM.

S|k |w

DHeprusi MOHU3ANA XUMUYECKUX COCTMHEHH: MOTEHIIMAIBI HOHU3a-
LIUH.

NN

BCEI'O

12

6. METOAUYECKHUE PEKOMEH/JIALIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBHON PABOTHI CTYJEHTOB.

OPTAHM3AIIUSA CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

No
n/n

Hazeanue memui

Konuuecmeo
JacoB

QSAR/ QSPR meronosorus ucciae10BaHus BUPTYaIbHOIO MOJIEKYIISIPHOTO
MUpa.

7

VunuBuayanbHas pabora (1. 1)

MeTtomonorus KOMITBFOTCPHOI'O CUHTE3a.

WuauBuayanbHas padbota (1. 2)

KomnbroTepHas CHEKTPOCTPYKTYpHAst XUMHUS

VaavuBuyansHas padbota (1I. 3)

KomMmmnbrorepHas CynpaMoneKysipHast XUMHUS.

VunuBunyanbHas pabdora (1. 4)

MeTonoorust KoH(pOPMAIMOHHOTO aHanmu3a Insilico

WuauBuayanbHas padbota (1. 5)

VoHM3anus ¥ MOJIAPHU3aIns XUMUIECKUX coequHeHui insilico.

VnuButyansHas paboTa (1. 6)

KomnbroTepHbie HH)OPMAIIMOHHBIE TEXHOJIOTUU CTPYKTYPHOU XUMUHU

O]l ool N[NNI
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8. |UuouBuayanbHas padoTa (1. 7) 5
BCEI'O 84

7. WTHIAUBUAYAJIBHBIE 3AIAHUSA
NuauBuayanbHas pad6ora

Ileb: oBIaeTh TEOPUEHN U MPAKTUKON KOMIIBIOTEPHOM CTPYKTYPHOU XUMHUH.
1 BbINONHNUTE KBAHTOBO-XMMHUYECKHH pacyeT CTPYKTYPHBIX IapaMeTpOB OOBEKTOB JAHHOIO ps-

Ja.
N R R Cus HCR Epc
1 T H H 30 80 -0.88
2 CHs CHs - - -0.97
3 "~ F H 15 100 0.7
4 ‘ CF3 H 7 75 -0.65
5 _ CFs0 H - - -0.73
6 Ry N NH, Cl H 9 150 -0.74
7 | Cl Cl 1 80 -0.62
8 0 CN H 11 50 -0.56
9 F F 1 10 -0.75
10 Cl F 2 10 -0.68

C19% — KOHIIEHTpAIMsI aKTUBHOTO BEIIECTBA, HEOOXOAMMAas JJIsi BBDKUBAaHUSA 1% HCCIeayeMbIxX
k1eTok.HCR — COOTHOIIEHHE IIMTOTOKCHYHOCTH, OINpENesieMOe KaK OTHOIICHHWE MEXIy 030i B
BO3JyX€ U /1030l B TUIIOKCUH, HEOOX0AUMOE JUls NpoAynupoBanHus rubeau 99% knetok Tkanu.Epe —
NEpPBbIM MOTEHLMAI BOCCTAHOBIICHHS, N3MEPEHHBIH METOAOM IMKJINYECKOH BOJIBTOMETPUH B JUMe-

TuahopMaMue.

HOCTpOfITL Fpa(l)I/IKI/I 3aBHCUMOCTH CBOMCTB HCCIICAYCMOI'0 psaaa COE€IUHEHUH B KOOpJAHWHAaTax.

Cepus 1 Cepus 2 Cepus 3
1. Cio = f(AH®), 1. HCR =f(AHy), 1. Epe = f(AH®),
2. Cio = f(E]ggMo), 2. HCR= f(E]§3MO)1 2. Epc = f(EBgMo),
3. Ci,=(G), 3. HCR=1(G), 3. En=1G),
4. Cuy, = f(v (N=O)), 4. HCR = f(v (N=0)), 4. Ey = f(v (N=0)),
5. Cl% = f(VVDW)1 5. HCR = f(VVDW)a 5. Epc = f(VVDW)a
6. Cio =f(logP), 6. HCR =f(logP), 6. Epc = f(logP),
7. Cio = f(0). 7. HCR =f(a). 7. Epc = f(a).

C nomo1bI0 MOTYYEHHBIX MAaTEMaTUYECKUX BBIPAKEHUH, CBS3BIBAIOLINX CBOMCTBA HCCIIEye-
MOTO psijia 00BEKTOB, OLIEHUTE OTCYTCTBYIOIINE dKCIIEpUMEHTAIbHBIE BeMMUNHBI moTeHuana u HCR
Jutst coequHeHui 2 u 5. Ha OCHOBe MOJTy4eHHBIX JTaHHBIX MTONBITANTECH MIPENICKA3aTh UX aKTUBHOCTh
KaK UTOTOKCUYECKUX areHToB. CpaBHUTE C BEIMUMHAMH, [TOTYYEHHBIMH B 33JJaHUU.

2.Pa3paboTrath GJIOK-CXEMy BHPTYalbHOTO PETPOCHMHTETHYECKOTO HEOMIMPHYECKOTO CHHTE3A
LIEJIEBOTO BEIECTBA CIIEIIMAIBHOIO Ha3HAYCHMUS.

3.OcBOUTH METOONOTHIO OHpee]eHUs MapaMeTPOB CTATUYECKONH M JMHAMUYECKOH MONeKy-
JIIPHOM CTPYKTYPHl XUMHUYECKUX COCIMHEHWA METOJaMH KBAaHTOBOW XWMHHU, KOTOPHIE PEATM30BaHBI
B KOMIUIEKCE MporpamMMm CTpykTypHoit xumuu HyperChem.OnpeaenuTs MONEKYISIPHYIO CTPYKTYPY
PaBHOBECHOTO cocTOstHUS KoH(popmaruii R1,R, — mpousBoaHbix ¢raneBoit kuciaotsl mpu 298,15K.

4. Vcnonb3ys meTonuky 2DI0KHpOBaHMS HOCTPOMUTE JHHEHHBIE U IUKIMIECKUE CYIIPAMOJIEK Y-
TISpHBIE HAHOYACTHUIIBI H30-(DTaIeBOM KHCIOTHI.

5.TIpoBecty KOH(pOPMALMOHHBINA aHAIM3 MPOM3BOAHBIX U30-(TaNeBON KHCIOTHL. OnpenaenuTs
Oapbepbl BHYTPEHHETO BpAIIEHUS! OH CBSI3U, CKOPOPOCTH MpEeBpalIeHnss KOH(POPMEPOB U COCTaB KOH-
(hopMaImoOHHOM CMECH.


http://chem21.info/info/1598766
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6. Onpenenuts OpOUTANBHBIN, BEPTUKATBHBIA U a1da0aTHYECKHil HOTEHBIMA HOHU3ALUU HPO-
M3BOJHBIX (hTAJIEBBIX KHUCIIOT.
Oo0vexmul 011 UHOUBUOYATILHOUL PADOMbL

3aganue -R; 3aganue -R;
? :*u’ 1. H 6 -CH,
o “I 2. -Cl 7 -OCH3
4 4 3. -NO, 8 -CH,CI
4. -OH 9 -CHClI,
R 5. -SH 10 -CClj3

7. Gaussian 1 Gamess HH()OPMALMOHHBIE TEXHOJIOTHH KOMIILFOTEPHON CTPYKTYPHOM Xumuu. Mx
BO3MOXXHOCTH M orpanndyeHus. Merogonorus pacdyera UK criekTpoB ¥ TepMOAMHAMHYECKHUX
BEJINYUH MOJIEKYJISHBIX U CYIIPaMOJIEKYJIIPHBIX HAHOYACTHLI.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUMN.

KoMnbroTepHsblii MOJIEKYISPHBIA JU3alH JIEKAPCTBEHHBIX IIPENAapaToB.

Uro takoe QSAR/QSPR.

3D-QSAR/QSPRmeTo B

[Mpsimast u oOpatHas 3agaun QSAR/QSPR.

Metononorus QSAR/QSPR.

Krnaccudukanus neckpuntopoB MosieKysipHoi cTpykTypbl QSAR/QSPR.
JleCKpUNTOPbI MOJIEKYJIIPHOM CTPYKTYPBI 3JIEMEHTHOTO YPOBHSI.

Heckpurnropsl tuapohodHOCTH XuMudecknx coequHeHnii B QSAR/QSPR u 3D-
HyperChem reneparop 1ecKpUITOPOB MOJICKYIISIPHON CTPYKTYPHL.

10 MeTonon0THs KOMIIBIOTEPHOTO CHHTE3A.

11  PerpocuHTETHYECKUI KOMITBIOTEPHBIH CUHTE3.

12 DmnupuuecKuil KOMIBIOTEPHBINA CHHTES.

13  He»smnupuueckuil KOMIBIOTEPHBIA CUHTE3.

14  GAUSSIAN - ua(popmMarmoHHbIe TEXHOJIOTHHA KOMITBIOTEPHOH CTPYKTYPHON XUMUH.

O©Ooo~No ok wnN -

9. OBPA3EIl BAPUAHTA MOJYJbHOI'O KOHTPOJISI U KPUTEPUI OLIEHVUBAHUS

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBIIA YHUBEPCUTET»
Xumnyeckuil pakyabrer

Hamnpasinenue noaroToBKu: 04.04.01 Xumus

Marucrepckas nporpamma: XUMUA

IIporpaMMa noAroToBKH aKajgeMH4ecKas Marucrparypa
CemecTtp 3

VYuebHas qUCIUIUIMHA KomnboTepHasi CTPYKTypHasi XMMHUS

MOAYJBbHASA KOHTPOJIBHAS PABOTA

BAPUAHT Nel
1.  DMnupuyecKuil KOMIBIOTEPHBIN CUHTES.
2.  Hesmnupudeckuil KOMIIBIOTEPHBIN CUHTES.
3. GAUSSIAN - uadopmaimoHHbIe TEXHOJIOTHH KOMITBIOTEPHOH CTPYKTYPHON XUMUH.

.YTBepx1eHo Ha 3aceqaHnu Kadeapsl (GU3NIeCcKON XUMUH,
npoTOKOJ Ne 0T « » 20 r.
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3aB. kadempoii
[Ipenonasarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Howmep 3apanus KosaunyectBo 6a/1510B
3ananue 1 10
3ananue 2 10
3aganue 3 10
Bcero 30

9. OBPA3EILl DK3AMEHALIMOHHOI'O BUWIETA
(meopemuueckue 8ONPOCvl K IK3AMEHY, 0bpazey duiema u Kpumepuu OYeHUuBaHus)

Teopemuueckue 6onpocwl K IK3ameHy

1. Metoaoa0rnuecKue OCHOBBI HAYYHBIX UCCleaoBaHui insSilico.

2. AKTyanbpHbIe 33]]7a4d COBPEMEHHOI XUMUU BUPTYAIBHOTO MOJIEKYJIIPHOTO MUpPa

3.QSAR/QSPR MeTOA0/I0THA NPOTrHO3a CTPYKTYPbl U CBOMCTB XUMHUYECKHUX COeAHHEe-
HUU.

4.TIpsimast u obpatHas 3agaun QSAR/QSPR.

5. Monekynsipasie aeckpunTopbl:. Ban-nep-BaanbcoBblii (COOCTBEHHBIN) 00BEM XHMHUYECKHX.
YacTHUIl; SHEprusi TpaHMYHbIX MO; MoneKylsapHas )KeCTKOCTh; JIEKTPOHHAS IJIOTHOCTb.

6. HyperChem renepaTop AeCKpHUIITOPOB MOJICKYJISIPHON CTPYKTYPBI.

7. Merononorus KOMITbIOTEPHOTO CHHTE3A.

8. PeTpocrHTETHUECKUIT KOMITBIOTEPHBIA CHHTES3.

9.PerpocuHTEeTHYECKIIT HEKOHBEPTEHTHBIN KOMITBIOTEPHBIN CHHTE3.

10. PerpocuHTeTHYECKNI KOHBEPTEHTHBIN KOMIIBIOTEPHBIN CHHTE3.

11. MeTo00THsI SMIMPUIECKOTO KOMIBIOTEPHOTO CHHTE3A.

12. MeTo10710THsI HEAMITUPHYECKOTO KOMITBIOTEPHOTO CHHTE3A.

13. MeToo50r1st IPSIMOr0 KOMITBIOTEPHOTO CUHTE3a.

14. KomnbroTepHas CIEKTPOCTPYKTYpHask XUMHUSL.

15. MeToA0/10rUA YCTAaHOBJIEHUS MOJIEKYJIIPHON CTPYKTYpPbl MEeTOAAaMH CIIEKTPOCKO-
1107071

16. CriekTpocKomnus U CIEKTPOCTPYKTypHasi HHGOpHUaIusl.

17. CnektpocTpyKTypHble 3(PPEKThl XMMHUYECKMX YAacCTHI] BELIECTBA IMPU B3aUMOJAEUCTBUU C
ANEKTPOMArHUTHBIM H3JIy4CHHEM: PaJHUOBOIHOBBIM; MUKPOBOIHOBHIM; HH(PAKPACHBIM; YIb-
TpauOJIETOBBIM U PEHTT€HOBCKUM.

18. HeoOxoaumuoe 1 10CTaTOYHOE YCJIOBUE TOSBICHHS MOJIOCH B MH(PPAKPACHOM CIIEKTPE XH-
MUYECKUX YaCTHII.

19. CnekTpocTpyKTypHBIE HH(POPMAITMOHHO-TTOUCKOBBIE CUCTEMBI CTPYKTYPHOM XHMHUHU.

20. CneKTpoCTpyKTypHBIE SKCIIEPTHBIE CUCTEMBI CTPYKTYPHOH XUMHUH.

21. CieKTpOoCTpyKTYpHBIN O€33TaIOHHBIN aHATTU3 CTPYKTYPHOU XUMUHU.

22. KomnbloTepHasa CympamosiekyisapHas xumust. CynpaMOoIeKyIsIpHbI MEXaHU3M XHMUYeC-
KUX pEaKIIHil.

23. CympaMoieKyIsapHbIe peaKIiHy.

24. CynpaMoJIeKyJIIpHbIE KAaTaTUTHISCKUE PEaKIINH.

25. Xumudeckasi akTUBAIUS PEAKTaHTOB CYIPaMOJICKYIISIPHBIX PEaKIUH.

26. Kunernyeckas cTaOuiIbHOCTh HHTEPMEIUATOB CYNPAMOJIEKYIISIPHBIX PEAKITUH.

27. TepMoAMHAMHUYECKasi CTAOUITFHOCTh HHTEPMEINATOB CYNPAMOJICKYIISIPHBIX PEaKIUH.

28. CTepeoxuMuyecKasi KOMIUIEMEHTAPHOCTh MOJICKYJIIPHON MH(OpPMAIIUU PEaKTaHTOB.



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42,
43.
44,
45.
46.

47.
48.
49,
50.
51.
52.
53.
54,

55.

56.

S7.

58.

59.

60.
61.
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Jlunamuueckass KOMIZIEMEHTApHOCTh MOJIEKYJISIpHOM MH(OpMAIK pEaKTaHTOB.

[TpuHIMI TBOWHOM KOMIUIEMEHTAPHOCTH MOJIEKYJISIPHOM HH(OpPMAIIMK PEaKTaHTOB.
MouteKysapHbIi JOKUHT PEAKTaHTOB.

NcTtouHnky sHEpruu il XUMAYECKON aKTUBALIMU PEAKTAHTOB, UX YHEPTETUKA.
CynpaMoJIeKyJIIpHbIE B3aMMOJIECTBHUSL:

NoH-noHHbBIE B3aMMOICICTBHS.

HNoH-nunoinHele B3aUMOIENCTBHSL.

JAnob-1uIoabpHbIe B3aUMO/ICHCTBHS.

Katuon-n-s3anmMoaeicTBUS.

7 -m-CT3KUHT-B3aUMO/ICHCTBHUS.

H - B3auMonielicTBUSI peakTaHTOB: acCOLMATHI sSTHYC-MoJieKyr; sHeprus H — cBs3u; npodunu
[II13 H — accoumatoB; momHa H — cBs3u; ycnoBue ['ammibTona - AlibGepca ans H-
accolMaToB; U3MeHeHHUe TNHBI cBs3u ~X—H. .. B H-acconuarax; konurypauus gparmenrta
~ X — H...Y~B H-accomumarax; u3MeHeHHE 3apsija MOCTHKOBOTO aTroma Bojopoaa B H-
acconuarax; WMK- cnekrpanbhbie ocoOeHHocTH H- acconmaroB ; aumonbHbIi MOMeHT H-
accoOLHMAaTOB.

Ban-nep-BaanbcoBbl B3auMoAeCTBUA U UX KIIacCU(pUKALIUSL.

Opuentannonnsie Ban-nep-BaanbcoBbl B3aMo1€MCTBUSI PEAKTAHTOB.

Nunykiumonusie Ban-aep-BaanbcoBbl B3aMMOJAEUCTBUS PEAKTAHTOB.

Hucnepcuonnbie Ban-nep-BaanbcoBbl B3aUMOICHCTBUSI PEAKTAHTOB

Merononorus KoH(GopMaoHHOro anaau3a insilico.

MounekynsipHasi CTpyKTypa B IpUOIM)KEHUN CTAaTUYECKON U JTUHAMMYECKON MOJEIIH.
Metomonoruyeckue mpoodaeMbl KOHGOPMAIIMOHHOTO aHAIN3a XUMHYECKUX CoeanHeHuH insil-
ico.

MeToi1010THsl YCTAaHOBJIEHHS] PABHOBECHOU CTPYKTYPbl XMMUYECKUX YaCTHUIL BEILIECTBA.
MeTtoa00rusi KOMIBIOTEPHOTO KOH()OPMAITMOHHOTO aHAIN3a XUMHYECKUX COSIMHEHUH.
[ToBepxHOCTh MOTEHIIMATHHON PHEPTHH:UMCIO KOH(DOPMEPOB B KOHPOPMAIIMOHHOM cMecH
n06apbepbl BHYTPEHHETO BPAILICHHUS.

MeTto0M0THs aHAIKM3a COCTaBa PaBHOBECHOM cMecH KOH(OPMEPOB METOAAMU KOMITBIOTEP-
HOM CTPYKTYPHOM XMMHH.

MeTtoonorus aHaM3a cocTaBa cMec KOH(GOPMEpPOB METOIaMU CIIEKTPOCTPYKTYPHOM XH-
MUH.

WoHu3anus unossipu3aius XAMAYECKHX coeinHeHui insilico.

Monexynsipaoe moaenupoBanue 3¢ (HexTa HOHU3AIUNA XUMUYECKUX COCTMHEHUHN .

[Tpouecc BepTUKaNbHON U aauabaTUYecKas HOHMU3AIMM XUMUYECKUX 4YacTwil. I[IpuHIun
®panka - KonznoHa.

Mertononorus onpeneneHus: NOTEHUMAI0B MOHU3ALUA XUMUYECKUX COEAUHEHUN METOJAMU
KOMITHIOTEPHOW CTPYKTYPHOW XUMHU: OOWTAIBHBIA MOTEHIIMAT WOHMU3AINHU; BEPTUKAIbHBIN
MOTEHIIUAT HOHU3ALMH; aIMa0aTUYEeCKHU MOTSHIIMAT HOHU3AIINH.

Meto1010THSI OIIPEACIICHUS SHEPTUH CPOJICTBA K AJIEKTPOHY XUMHUYECKUX COCTMHEHU METO-
JaMH KOMIBIOTEPHON CTPYKTYPHOW XHMMHUU: SHEPTUST OpOUTAIBLHOTO CPOJACTBA K DIIEKTPOHY;
SHEPTHsI BEPTHKATLHOHO CPOJICTBA K AJIEKTPOHY; SHEPTHs aarnabaTuieckoro CpoaCTBa K dJIeK-
TPOHY

Mertomonorus onpeneaeHus: MOTCHIIMATIOB HOHU3AIIUHA METOI0M (OTOIJIEKTPOHHOM CIEKTPO-
CKOIIH.

D bheKTsl CTPYKTYPHOU MOJSPU3ANUN XUMHUYECKUX COCIUHEHHM: MOCTOSHHBIA JJIEKTpUYe-
CKMH JTUIIOJBHBIA MOMEHT; HHAYLUPOBAHHBIN JUIIOJIBHBIA MOMEHT; MTHOBEHHBIN JUIIOIbHBIN
MOMEHT.

MeTo10710rUsl KBAHTOBOXUMHUYECKOIO pacueTa JUIOJIbHBIX MOMEHTOB XUMUUYECKUX COEIUHE-
HUU.

Kommbsrorepabie ”HOOPMAITMOHHBIE TEXHOJIOTUU CTPYKTYPHOU XUMUH.

GAUSSIAN - uadpopManimoHHbIE TEXHOJIOTUH KOMITBIOTEPHON CTPYKTYPHON XUMHH.
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62. GAMESS-undopmaIimoHHbie TEXHOJIOTHH KOMITBIOTEPHON CTPYKTYPHOM XUMHUH.
63. HyperChem - uH(popMalmoHHbIE TEXHOJIOTUU KOMITBIOTEPHON CTPYKTYPHOH XUMHH.
64. MOPAC — undopmaiimoHHbIe TEXHOJIOTHH KOMIBIOTEPHON CTPYKTYPHOU XUMUH.
65. ChemCraft - uadopmannoHHbIE TEXHOIOTHU KOMIIBIOTEPHOU CTPYKTYPHOU XUMHUH.

'OV BIIO «JIOHELIKUI HALITMOHAJIbHBII YHUBEPCUTET»
Xumudeckui (haKyabTeT

Hamnpasnenue noaroToBku: 04.04.01 Xumus

Marucrepckas nporpamma: XUMHS

[IporpamMmMa moAroToBKU aKkajgeMuyecKasi MarucTparypa

CemecTtp 3

VYyeOHast AUCHUIIIMHA KomnbloTepHasi CTpyKTypHAasi XMMHA
BUJIET Nel

1. HyperChem - urdopmalimoHHbIC TEXHOJOTHH KOMITBIOTEPHON CTPYKTYPHON XUMHUH.

2. MOPAC — undopmaioHHble TEXHOJIOTHH KOMITBIOTEPHOW CTPYKTYPHON XHUMUHU.

3. ChemCraft - uadopmannoHHbIE TEXHOIOTHH KOMIIBIOTEPHOU CTPYKTYPHOU XUMHH.

4.MeTtofos0orusi OnpeeieHus MOTEHIUAI0B HOHU3AIMH METOJIOM (DOTOIIEKTPOHHOM CHEKTPO-
CKOIIH.

5.9ddeKThl CTPYKTYpHOU MONSPU3AINN XUMUYECKUX COSTUHEHHH: TTOCTOSIHHBIN AIEKTPUYECKUI
JUIIOJBbHBIA MOMEHT; WHIYUHUPOBAHHBIN JUIOJIBHBIA MOMEHT; MTHOBEHHBI JUIOJIBHBIN MO-
MEHT.

VYTBep:k1eHO Ha 3aceaHnu Kadeapsl GU3NIECKON XUMHH.
IIporokon Ne __ oT _«» 20 roma

3aBenyroumii kadeapoit

DK3aMeHaTop

Kpumepuu oyenuganus sxzamena

Homep 3ananus KoiaunuecTBo 0a/110B
3amanue 1 25
3amganue 2 M
3aganue 3 M
3aganue 4 M
3aganue 5 M
Bcero 100

11. OBPA3EILl TECTOBOI'O 3AJAHUSA

B npuBefeHHBIX TecTaxX yKaKWUTE MPAaBHIBHBIA OTBET (IIPAaBUJIBHBIX BAPHAHTOB OTBETA OJMH
WJTU HECKOJIBKO).



I panuunas nosepxnocme,

C6A3bI8aAIOUAsL 00- KOTOpasi pa3leiisieT CBA3bI-
' BaIOIYI0 U AaHTHUCBA3BLIBAIO-
11y 00JacTH, onpezensercs
YCIIOBUEM:

a. f,=f +fg;

0. f2: f3;

B. fi+f,+f; =0.

—

amuceAasslearoulai 00-
amucesAassledroulasi 00-

cessvlearwas 00-

[TpoananusupoBath cTpykTypy MO (1)

y1=...1T C11Qs(a) + C12Qs@B)T. ..

U OIIpEJeNIuTh TUI BKJIaJa B 00pa3oBaHue XUMHUECKOH cBsi3U S — AO, KOTO-
pble IEHTPUPOBaHbI Ha aToMax A u B.

CBSI3BIBAIOIIINM BKJIaa,

ov e

AHTUBA3BIBAIOIINI BKJIA/I.
B. HECBI3bIBAIOIINI BKJIAJI.

[IpoananusupoBats cTpykTypy MO (y2)
o= ...~ Caapx(a) T C22@px@)T- ..

U OIIpEJeNIuTh TUI BKJIaJa B 00pa3oBaHue G-XMMHUYECKOH cBsi3u p — AO, Ko-
TOpbIE€ LIEHTPUPOBAHbI HA aToMax A u B.

CBSI3BIBAIOIINM BKIIA/I;
AHTHUBSI3BIBAIOIINI BKJIA,
B. HECBSI3LIBAIOIINI BKJIAI.

ov e

[poananuzupoBath CTpyKTYpy MO (y2)

o= ...~ Coa@px(a) T C22Qpx@B)T. ..
W OnpenenuTh TN BKiIaga p — AO, KOTOpbIe IEHTPUPOBaHbI Ha aToMax A u B,
B 00pa30oBaHUE T -XUMUYECKOHN CBS3H.

CBSI3BIBAIOIINM BKIIA/I;
AHTHUBI3BIBAIOIINI BKJIAT,
B. HecsaspiBaromini BKIIa.

ov e

[poananu3uposats cTpykTypy MO (1)

V1= ...F C11s(a) + Cr2@px(B)T- -

Y ONPENIEINTh TUH BKJIaAa S U p — AO, KOTOpbIE IIEHTPUPOBAHBI HA aTOMax A
u B, B 00pa3oBaHue XUMHUECKON CBS3H.

CBSI3BIBAIONINN BKJIAT;

HECBS3bIBAIOIINI BKIIA.

a.
0. aHTHBS3BIBAIOIIMH BKJIA,
B.
S

AO nenpupoBanbl Ha aToMax A u B 1 06pa3yror ... KoMOUHALHIO.

Q—Q

Bb10paTh KOMIOHEHTHI C21Ps(a) M C229s3) MO KOHTpOIMPYIOIIEH 3Ty XUMHU-
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YCCKYIO CBA3b:
Vo= ...c0s() .. C220s(B) +

CBS3BIBAIOIIYIO;
AHTHUBA3bIBAIOIIYIO ;
HECBSI3bIBAIOIIYIO.
- C210s(A);

+ C210s(A);

- C220s(B);

* C220s(B)-

¥ ol wo

px 1 S AO neHpupoBaHbl Ha aToMax A u B 1 00pa3yroT ... KOMOMHAIUIO

Br16paTh KOMIIOHEHTBI C21Qpx(A) M C22QpxB) MO KOHTpOJIMPYIOLIEH 3Ty XH-
MHUYECKYIO CBSI3b:

Wo=...CoPpx(A) --- C22PsB) +

CBSI3BIBAIOIIYIO;
AHTHUBS3BIBAIOLIYIO;
HECBA3bIBAIOLIYIO.
-C210px(A);

+ C210px(A):

- C220s(B);

* C2205(B)-

¥ o= aw o

Pz AO nenpupoBanbl Ha aToMax A U B u 006pa3yioT ... m-KoMOMHAIIIO

Br16paTh KOMIIOHEHTBI C21Qpz(A) B C22Qpz8) MO KOHTpONMPYIOIIEH 3Ty XU-
MUYECKYIO CBSI3b:

Wo=...Cco10pz(a) .. Co2Ppy(B) +

CBSI3BIBAIOIIYIO;
AHTHUBS3BIBAOIIYIO;
HECBS3BIBAIOIIYIO.
-C210pz(A);

+ C210pz(A);
-C220pz(B);

K. +C0pyB).

O R =

DHeprusi pe30HaHCHOTO OPOUTATHHOTO B3aUMO/ICHCTBHSI aTOMOB A 1 B
BBIYUCIISIETCS IO BHIPAXKEHUIO:

1 ACil Ny Mg
a. E/I:B =_§7/AB i ZZ(Ciniu)

=l p=lo=l

2
’

B3MOnA nB

0. EjB =2 Z ZAZBCi,uCiVS,uvB,uv;

i=l p=l v=l
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B. EfjgN =0y xZp +0pZ 4)Y B>

. ELy =0,x0p xYap;
R EYY =7, xZpxyap
10, CooTHomieHue 1eKTpocTaTUUYECKON TeopeMsl I enibmara-deliHMaHa:
OE, (1) .0 OH(A)
a. ¥ ()Y (A
= e ()M w20
0. 2T+V =0
B. 2T+V+Rabmzo
dRab
T YAYA

fa=2—

2
b Rab

b _ZaJ‘P(’;a)dV
r,

a

12. KPUTEPUU OHEHUBAHUS

Ilo xypcy mnpeanosiaraeTcsi IMpPOBEACHUE IPOMEKYTOYHOM aTTECTalMd B BHUJAE MOJIYJIBHOTO

KOHTPOJIsA, MU DK3aMCHA. DK3aMeH CAAOT CTYACHTHI C LCJIbIO MMOBBIIIICHUA peﬁTHHl"a.

Pacnpeoenenue 6annos, Komopuie Mo2ym noay4ums CnyoeHmsl 6 nPpouecce u3y4eHus

OUCUUNIUHDL
OprannzanmoHHO CPC Bcero
y4eOnast paGora NupuBuayanbuas | MoayabHblil | MaauBuayaabHas
CTyaeHTa padora KOHTPOJIb |TBOpYecKasi pabora
Max 50 6anoB max 10 max 40 100 6amioB
0aioB 0amioB

IlIkana coomeemcmeusn 6an1068 HAUUOHAILHOIL WIKAJlE

Ouenka Ouenka no Onenka 1o rocy1apcTBeHHOM KaJe Ouenka no rocy-
no mkaJe | 100-0asbHoM (3x3ameH, Mud pepeHIUPOBAHHBIN 324€T) AApCTBEHHOM
ECTS mKaje mKaJje (3ayer)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (yIOBIETBOPHUTEIIHHO) 3a4TE€HO
E 60-69 3 (YAOBJIETBOPUTEIILHO) 3aYTEHO
FX 35-59 2 (HEeyIOBIIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HEeyIOBJIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOKHOCTBIO TTIOBTOPHOM CAa4H MPH YCIOBUU
00s13aTeNIbHOr0 HAbopa JOMOJIHUTENBHBIX 0aIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O NIPOLECCA

JlexuvoHHBIE 3aHATUS NPOBOJATCA B AyAUTOPHUH, OCHAILICHHOW MYJIbTUMEIUNHON TEXHUKOU U
nockoii. JlJabopaTopHble 3aHATHS IPOBOAATCS B KOMIIBIOTEPHOM KJ1acce, 000py10BaHHOM KOMIBIOTE-
paMHM C JIMIEH3MOHHBIM NPOrPaMMHBIM OOecliedeHrneM, JOCTyoM K cetu MHTepHer, cronamu, noc-
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koii. [lonomaurensHoe obecnedenue: Wi-Fi qocTym B Kopimycax yHHBEPCHUTETA, TEKCTOBBIC M DJICK-
TPOHHBIE pecypchl HayuHol 6MOGnInoTekn yHUBEpCUTETa

14. PEKOMEHJOBAHHAS JIUTEPATYPA

HaumenoBanue

Koi-Bo 3k-
3eMILISIPOB B
ouodaMoTeKe

JouHY

Haaunuune
JJ1eK-
TPOHHOM
BepCUH B
IBC

OcHoBHAaA

Typoscekuii, M.A. Komn'torepaa ctpykrypHa Ximist [Enek-
TpoHHUH pecypc]: HaBy. nocioHuk / M.A. TypoBcrkuii, O.M.
[Tacrepnaxk; Jloneubkuii Hai. yH-T. — Joneusk: JouHY, 2009.
/ Typosckui, H.A. KommbploTepHasi CTpyKTypHash XHUMHUSA
[DnmexkTpoHHEIH pecypce]: yaedHoe ocodue / H.A. TypoBckwid,
E.H. Ilacrepnak; [Joneukui Han. yH-T. — JloHenpk : JJonHY,
2009.

ONEeKTPOHHBIN
pecypc

TypoBcbkuii, M.A. Komn'torepna ctpykrypHa ximis [Tekcr]:
HaBy. mociOHuk / M.A. Typoscekuii, O.M. Ilacrepnak; [lo-
Henpkuii Hall. yH-T. — JJoneusk: JonHY, 2009. — 153 c. / Ty-
posckuii, H.A. KomnbrorepHas crpykrypHas xumust [Tekcr]:
yuebHoe mocobue / H.A. Typosckuii, E.H. Ilacrepnax; [o-
Heukui Hal. yH-T. — Jloneusk: JlonHY, 2009. — 153 c.
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Typosckuit H.A. IIpakTHKyM KOMIBIOTEPHOH CTPYKTYpHOH
xumun: yuyeoHoe nocodue /H.A.Typosckuii. — [loneux: ['OY
BITO «lonHY», 2018. — 145 ¢

10

TypoBckuit H.A. TIpakTHKyM KOMIBIOTEPHOH CTPYKTYpHOI
XUMHH[ DIIEKTPOHHBIN pecypc]: yuebHoe nocobue
/H.A.Typosckuii. — lonenk: 'OY BIIO «lonHVY», 2018. —
145 ¢

ONEKTPOHHBIN
pecypc

Omeiina, M.0. MaTemaTiuHe Ta KOMII'FOTEPHE MOJIETIOBAHHS
B Ximii [Enexrpounnuit pecypc] / M.0. Oneiina; In-t ¢izuko-
oprad. ximii 1 Byraeximii imM. JL.M. JlutBunenka HAH
VYkpainu. — [Joneusk: lonHY, 2013. / Oneiiga, 1.A. MaTtema-
TUYECKOE M KOMIIBIOTEPHOE MOJIEIMPOBAHUE B XUMHUH [DJeK-
TpoHHEIH pecypc] / U.A. Oneiina; MH-T ¢pusnko-opran. XuMun
u yraexumuu uM. JI.M. JlutBunenko HAH VYkpaunsl. — Jlo-
ek : JlonHY, 2013.

ONeKTPOHHBIN
pecypc

JlonmosHuTeabHas

Semiempirical and DFT Modeling of the IR Spectra of Benzoyl
Peroxide Derivatives / N.A. Turovskij et al. / On the borders of
physics, chemistry, biology, medicine and agriculture. Re-search
and development / ed. O.V. Stoyanov, E. Ktodzinska, G.E. Zaikov;
Inst. for Engineering of Polymer Materials and Dyes. — Torun,
2014.-Vol. Il. - P. 131-143.
http://repo.donnu.ru:8080/jspui/handle/123456789/4321

ONEeKTPOHHBIN
pecype

Pakmia, O.B. Indpopmaruka, inpopmariiini Texnomorii [Enek-
TpoHHUH pecypc]:: mia crya. XiM. cner. / O.B. Pakma, O.M. ITla-
crepHak, M.A. TypoBcbkuif; JloHenpbkuii Han. yH-T. — JIOHEIbK:

ONEeKTPOHHBIN
pecypc
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HouHY, 2011. - 118 c.
Pakma, E.B. Mudopmartuka, wHOOpMAIMOHHBIE TEXHOJIOTUH
[OnexTponHbIi pecypc]:: s cryn. xum. crerl. / E.B. Pakma, E.H.
[Tactepnak, H.A. TypoBckuii; JloHenkuii Hail. yH-T. — JloHenk:
JouHVY,2011.—-118c.

8. | KopoboB, B.M1. Xummueckass kuHeTnka: BBezeHue ¢ Mathcad/ 1
Maple/ MCS / B.1. Kopo6os, B.®. OukoB. — Mocksa: ['opsaas +
ymaug-Tenexom, 2009. — 384 c.

9. | Semiempirical and DFT Modeling of the IR Spectra of Benzoyl | DnexTpoHHbIi
Peroxide Derivatives / N.A. Turovskij et al. / On the borders of pecype
physics, chemistry, biology, medicine and agriculture. Re-search
and development / ed. O.V. Stoyanov, E. Ktodzinska, G.E. Zaikov; +
Inst. for Engineering of Polymer Materials and Dyes. — Torun,
2014.—Vol. Il. - P. 131-143.
http://repo.donnu.ru:8080/jspui/handle/123456789/4321

15. ”TH®OPMAIIMOHHBIE PECYPChbI
http://mondnr.ru/ — MunuctepcTBO 00pa3oBanus u Hayku JloHenkoi HapomHoii PecryOmnuku
http://resobrnadzor.ru/— PecniybnukaHckasi ciay»0a 1o KOHTPOJIIO W Haa30py B cdepe odpaszo-
BaHHS U HAYKH

16. MMPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO(kxopnioparusHast juten3us JOHHY, nunensust Ne46484614);
2. WindowsOffice (koprioparusnas nutiersus JJOHHY, nunensust Ne46472919);
3. MicrosoftVisualStudio (nmuuensusmporpammbiDreamSpark st BeicIux yqeOHBIX 3aBEICHHIA);
4. Jluniensus GPL, Apach, BSD ast cBo601HOTO TPOrpaMMHOT0 00eCTIeYeHus:

— Antusupyc Kacnepckoro;
— Adobe Acrobat Reader.

Pabouas mporpamma paccMOTpeHa W NepeyTBEpKJeHa Ha 3acelaHuu Kadenpbl (pU3NYecKoi
XUMHH C U3MEHEHUsAMH (0e3 U3MEHEeHMIT) Ha TOJI.
IIporokosn Ne oT « » T.

3aBeayronuii kadenpoit B.M. Muxanpuyk



http://mondnr.ru/
http://resobrnadzor.ru/

