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®enepanbHOe rOCyIapcTBEHHOE OI0IKeTHOE 00pa3oBaTe/IbHOE yUpek/AeHHe BbICIIEro
o0pazoBanus «Cankr-IlerepOyprckuii rocyiapcTBeHHbINH XUMHKO-(papManeBTHYeCKU I
yHHBepcuTeT» MHUHHCTEepCTBA 31paBooxpanenus Poccniickoit @egepanun

AHHOTanus pado4eil MPOrpaMMbl IMCUUILITHHBI
b1.B./1B.03.01 ®u3n4yeckue 0CHOBBI IM3aiiHA MOJIEKY.JI

HanpasieHue noaroroBKu: 18.03.01 Xumuueckas TEXHOIOTUsA

IIpoduab NoAroTOBKM:: [Ipon3BOACTBO rOTOBBIX JIEKAPCTBEHHBIX
CPEICTB

®opma 00yueHHs: O4YHas

IInanupyemble pe3yabTaTbl 00y4eHHs M0 AUCHHUILINHE (MOYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

YK-1 CnocobeH OCyIIecTBIATh MOUCK, KPUTUYECKUI aHAIM3 M CHHTE3 MH(OpMAINH, NPUMEHSITh
CHCTEMHBIH IOIXO ISl pEIICHHSI TOCTABJICHHBIX 33134

VYK-1.5 PaccmarpuBaeT u mpeasiaraeT BO3MOXHBIE BApHAHThI PENICHUS OCTABICHHOMN 3a7a4u,
OIIEHHBAs UX JOCTOMHCTBA U HETOCTATKU
Suame:
VK-1.5/385 3Hare MeTOmbl M METONWMKHM aHaJIM3a IIOCTAaBIECHHBIX 3axad B 001acTu
MOJICKYJISIPHOTO JM3aiiHa U CIIOCOOBI UX PeIICHUs
Yuvemo:
YK-1.5/¥YM9 VYMerTp TOpUMEHATH ONTHMAIbHBIE METOAbI W METOAMKH aHalu3a
MOCTABJICHHBIX 3a7a4 B 00JACTH MOJICKYIISIPHOTO Au3aiiHa
VYK-1.5/YM10 VYMeTs MNpPUMEHSITh OCHOBHBIE METOABI W METOAWKH aHaiu3a |
MOJICITUPOBAHUS CTPOCHHUS BEIIECTB U BBIOUPATH CIIOCOOBI UX PEIICHUS

MecTto nucuunjanHbl B cTpykrype OII

Hucrunmmaa (Mmomynb) B1.B.JIB.03.01 «®wu3nyeckue OCHOBBI IW3aifHA MOJICKYT» OTHOCHUTCS K
dbopMmupyemoil yyacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHHUM YacTu o0pa3oBaTeIbHON MpOorpaMmbl U
n3ydaetcs B cemecTpe(ax): 4.
[IpenimecTBytoUe TUCIUTUTHHBI (IPAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:

b1.0.14 ApanuTudeckass XUMHUS;

b1.B.03 UmxenepHas rpaduka;

b1.0.05 Undopmaruka;

b1.0.02 Maremaruka;

b1.B.07 OcHOBBI aBTOMAaTM3UpPOBAHHOTO MPOECKTUPOBAHUS DJIEMEHTOB TEXHOJOTHYECKOTO
o0opynoBaHus;

b1.0.08 OcHOBBI TEOpUM BEPOSITHOCTH U MATEMATHYE€CKON CTaTUCTUKY;

b1.B./IB.02.01 [Ipunoxenue TUHEHHOM anreOpsl s peIIeHUs] TEXHOJIOTHYECKHX 3a/1a4;



b1.0.13 ®usndeckas XuMus;
b1.B.JIB.02.02 YncneHHbIE METOOBI;
[Tocnenyromuye AUCIUITUHBI (IPAKTUKH) TIO CBSA3SM KOMIICTCHIIHA:
b1.B.JIB.06.02 buoTtpanchopmarus JIeKapCTBEHHBIX BEIIECTB;
b1.B.JIB.06.03 Beaenue B hapmMakonoruo;
b1.0.29 Metponoruueckoe obecrnieueHre hapMarieBTUIeCKiuX MPONU3BOICTB;
b1.B.JIB.03.03 Ontuyeckue MeToAbl B GU3HUECKON XUMHUH,
Bb3.01(/1) IToaroroBka K 3amuTe 1 3alIyUTa BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI;
b1.0.18 Craructuueckue MeTonsl 00pabOTKM JaHHBIX C HCIOJB30BAHUEM IPOTrPAMMHOTO
obecreueHus;
b1.0.22 ®unocodus;
b1.B.JIB.03.02 [{udposbie ycTpoiicTBa M3MEPEHHUs, KOHTPOJISI M YIIPABICHUS;

B mporecce u3y4eHuss AMCUUIUIMHBI CTYACHT TOTOBUTCS K BUAaM MPO(PECCHOHAIBHON NeSTETbHOCTH
U PpEUICHUI0 TpodecCHOHANBHBIX 3aaad, npeaycMmoTpeHHbIx PI'OC BO u obpaszoBarenbHOI
IIPOrpaMMON.

2. Conep:xanue pa3iesioB, TeM THCHHUIINH

Pazoen 1. Beeoenue. BuvluucaumenvHuvlii IKCHEPUMEHM U €20 pONb 6 OU3AiHe MOIeKyl U
coeouHenuil.

Tema 1.1. BoiuuciumenvHulil SKCHepUMEeHm U €20 Pojib 8 OU3ALHe MOAEKYIl U COCOUHEHUI.

OcHOBBI KBaHTOBOM MexaHWKHM. MarpuyHas MexaHuka [einzenbepra. Ypasaenue Illpenenrepa. .
Omnepartopsl MMITyJIbCa, MOMEHTAa HUMIYJIbCa, SHEPTUU. MaTpuyHOE NpEeACTaBIEHUE OIEepPaTOPOB.
Crartuctuyeckuii  cMmbIc  BOJMHOBOM ¢yHKiuu. [lpuHnun ©HeonpeaenenHoctu [eiizenbepra.
CBoOonnoe asmxkeHue yactuibl. Bomnasl e bpoitns. [Ipeacrasnenue Jupaka.

Pazoen 2. Ypasnenue lllpeouncepa u e2o pewienue 0nsa amoma 6000pooa. Keanmoewvie uucna.
OcHoe6bl nonamus 06 INeKMpPOHHOU OpOUmMau.

Tema 2.1. Pewenue ypasuenus lllpeouncepa onsi amoma 6o0opoda. Keanmossvie uucia. OcHogul
NOHAMUsL 00 1eKMPOHHOU OpOUMAan.

VYpaBuenune Ilpenunrepa W ero pemeHue JUIsi aroMa BOAOpoJda. ATOM BoJOpojaa (paszeieHue
nepeMeHHbIX). Paguanenas yacts (moiauHoMsl Jlareppa). Chepruueckas yacTh (1apoBbie (QyHKIHH,
nonuHoMbl Jlexanapa). KanroBble umcna. Dopma 31eKTpOHHBIX 0oOnakoB. CIUH 3IEKTPOHA.
Omneparops! criuHa. OQHOAIEKTPOHHBIE CIMHOBBIE (pyHKIMU [IOHATHS 00 3MEKTPOHHOU OpOHUTAIH.
CnuH snextpoHa M ypaBHeHue J[lupaka. JIBa snextpoHa co cnuHamu. [lpuniun Ilaynn.
MHOTro3JeKTpOHHAsI BOTHOBAS (DYHKITHS

Pazoen 3. Teopusa ghynkyuonana niomnocmu

Tema 3.1. Teopus ¢ynkyuonana niomuocmu



[TloHsiTHe  HNMEKTPOHHOM moTHOCTH. [loaXoBl, MpPENIIecTBYIONIME COBPEMEHHOM TEOpuHu
¢ynkumonana miuotHoctu: Metoabl Tomaca-®epmu u Tomaca-®epmu-Iupaka, meron Creiitepa
(X-alpha), pacuer 0oOMEHHON SHEpPruM OTHOPOAHOTO OHICKTPOHHOTO Ta3a, BBIBOJI YPaBHEHUH.
OcHoBable Teopembl Teopuu (yHkuonana mwiotHoctu (TOII, DFT). BecnomorarensHasi cuctema
HEB3aUMOJICUCTBYIOIINX SJIEKTPOHOB M BBIBOA ypaBHeHM Kona-IlIama. [Tpubnukenue oKanbHOMI
mwiotHocT  (LDA). OOMeHHble H  KOppeJsIHMOHHbIE  (QyHKIUOHaAnbl.  JlokanbHble U
rpagueHTHO-cKoppekTupoBanHbie (GGA) ¢yHKIHMOHANBI TUIOTHOCTU. Mepapxus COBpPEMEHHBIX
metonoB DFT. Ilpumenenune DFT s pacueToB CBOMCTB BO30YKIEHHBIX COCTOSHHM: METOIbI
TD-DFT. BHyTpeHHHE HENOCTAaTKM COBPEMEHHBIX METOJO0B (CaMOB3aUMOJECHCTBHE 3IIEKTPOHOB,
HEYYeT TUCIEPCUOHHBIX B3aUMOJEHCTBUIN) U ITyTH UX YCTPAHEHUS.

Pas3zoen 4. Ilpakmuueckoe npumenenue coO8PEMEHHBIX MEMO008 KEAHMOBOU XUMUU

Tema 4.1. Ilpakmuueckoe npumerHeHue Co8PEMEHHbIX MEMOO08 KEAHMOBOU XUMUU

OCHOBHBIE TMaKeThl KBAHTOBO-XMMHUYECKHUX MPOTPaMM, UX BO3MOXKHOCTH. Jlormueckas CTpyKTypa
TUIMYHBIX HeaMmupuyeckux (ab-initio) u DFT- mporpamMM pacuera 35€KTpOHHON CTPYKTYpHI H
CBOHCTB MOJICKYJISIDHBIX CHCTEM. MeTonbl ONTHUMH3AlMM TeOMETPUH MOJeKyd. PacueTsl
noBepxHoctei noreHuuanbHon 3Hepruu (I1113) u cBoiicTB, cBsi3anHbIX co cTpoeHueM I[II13: UK- u
KP-cniekTpoB, TEpMOIMHAMUYECKHX XapaKTEPUCTHUK MOJIEKYJ, aKTUBAIlMOHHBIX OaphepoB
XMMUYECKUX peakiuif. PacyeTbl 3JeKTPOHHBIX CIEKTPOB MOMIOLUICHUS U CBOMCTB BO30YXIECHHBIX
cocTosiHuil. Jl0CTOBEPHOCTH MOJTyYaeMbIX PE3YJIbTaTOB, CPEIHSS TOYHOCTh PACUETOB.

Pa3zoen 5. Obugue npunyunsvt MONEKYIAPHO20 OU3ATIHA.

Tema 5.1. Obwue npunyunvl MONEKYIAPHO20 OU3AUHA BeWeCm8 C 3A0AHHOU OUOIOCUYECKOU
AKMUBHOCMbIO

1. OCHOBHBIC TEHJEHITUN PA3BUTHsI MOJIEKYJISPHOTO HU3aiiHa OMOJIOTUYECKH aKTUBHBIX COCTUHEHUH.
[IpakTnueckass HampaBlIeHHOCT, U (QyHIAMEHTalbHOE 3HaueHue. [IpuHnMNUanbHas cxema
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX CpelncTB. [loHSATHE HEYIOBIETBOPEHHON MEIUIIMHCKON
notpeOHOocTH. I[loHsATHE TepameBTHYEeCKOW MuIIeHH. CBs3b TEPANEBTHUECKOW MHUINEHU U
OHMOJIOrMYeCKOM aKTUBHOCTH.

2.benku Kak TepaneBTUYECKUE MUIICHU. MUIIEHb-HAIPABICHHBIA MOUCK JIEKAPCTBEHHBIX CPEICTB.
MeTonbl OLEHKM MPOYHOCTH KOMIUIEKCOB Oelok- Jjurasa. Vcmonb3oBaHUE — MOAEIBHBIX
MOJIEKYJISIPHO-MEXaHUYECKUX TOTEHIMAIOB MJIi ONUCAHUS JHEPrur OO0pa30BaHUs KOMILIEKCA.
OcCHOBHbIE CHIIOBBIE TTOJIS, UCTIOIb3YEMbIE B MOJIEKYJIIPHOM MOJIEIMPOBAHUU.

Tema 5.2. Memoovl monexynapHo2o 00KuHea

0O0630p BBIYHCIUTEIBHBIX METOJOB MOJIEKYJIIPHOTO JOKHHTA, €r0 MECTO B COBPEMEHHOW OMOJIOTHH.
[IporpamMMebl 1 cepBepsI )1 TPOBEACHUSI MOJICKY/ISIpHOTO AoKMHTA. [IpenckasaHue OMOIOrHYeCcKOM
aktuBHOCTH MeTomamMu QSAR. OmeHka OMOJOTMYECKONW aKTHBHOCTH METOAMH MOJIEKYJISPHOTO
nokuHTa. OCHOBHBIE KJIACCHI TEPANEBTHUCCKUX MUIICHEH. [[oHATHE CeeKTUBHOCTH.

O0beM TMCHUIIMHBI M BBl Y4e0HOI padoThI
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Paszpaborunk(n)

Hayuno-o0pa3oBarenbHbIN HEHTP OMOPU3NIECKUX HCCleaoBaHU B cdhepe dapMaleBTUKU, JOKTOP

¢u3nKo-mMaTeMaTuueckux Hayk, mpodeccop Llnoskun HO. 1O.
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