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PaGouas nporpamma aucnuiuiuHbl «KoMObloTepHAst CTPYKTYpHasi XAMHSD» IS
obyuaromuxcst 1Mo HampabieHuio moarotoBkd 04.04.01 Xwmus (Marucrepckas mporpamma:
XuMus), cOCTaBI€HA Ha OCHOBaHHMH DenepabHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa BHICIIEro OOpa3oBaHUS — Marucrparypa mo HampapieHuio moarorosku 04.04.01
XuMus, YTBEPKIECHHOTO IpHKa3oM MuHHCTepcTBa OOpa3oBaHHA M HayKd Poccuifckoit
Qenepaumn ot 13 mroma 2017 r. Ne 655 (¢ usm. u jpom.), Ilopsgka opraHuM3amuu u
OCYILECTBJIEHH 0Opa3oBaTEIbHON AEATENBHOCTH MO 00pa30BaTeNbHBIM MPOrpaMMaM BBICIIETO
obpaszoBanma — mporpamMmaM OakaiaBpuara, IpOrpaMMaM CHEHHATHTETa, OpOrpamMMaM
MaruCTpaTypsl, yTBEPKIECHHOIO IIpHKa3oM MHHHCTepCTBA HayKH M BEICHIETO 0Opa3OBaHHS
Poccuiickoii ®enepanuu ot 06 anpens 2021 r. Ne 245 (c u3M. B [0IL), B COOTBETCTBHH C
y4€OHEBIM IUTaHOM, YTBEPXKISHHBIM YueHbIM coBeToM OI'BOY BO «JlouI'V» mia HaGopa 2024
roja.

Pa3paboTunk:

JIOLEHT Kadeapsl GU3NIECKOH XUMUH, ﬁﬁ/y

KaHJl. XUM. HayK, JAOI. ’ H.A. Typosckuii

PaGouasd nporpamma yTBeprkieHa Ha 3acelaHud Kadeapsl PU3HIECKOM XUMHUH.
ITpotokoin ot 26.03.2024 1. Ne 14.

3asenyromuit kadempoit %& B.M. Muxanpuyk

COT'JTACOBAHO: /

: /
Jlexan xummdeckoro ¢akynpTeTa M C.I'. baxTuu
28.03.2024 r.

VuebHo-MeToanYecKas KOMUCCHS XUMHYECKOTO (aKyJIbTeETa

ITporokon ot 27.03.2024 . Ne 2. :
[Tpencenarens P.N. Jlpra

PykoBoaurens ocHOBHOM podeCCHOHATBHOM
o6pa3oBaTeNbHON IMPOrpaMMEl,

I-p XMM. HayK, Ipod. _ A.C. Anremacosa
28.03.2024 T. @f e’



1. MECTO JUCLMIIJIMHBLI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

1.1. TpeboBanus K mpeABapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEALIECTBYIOIINE
U COMYTCTBYIOIINE JTUCHUILIUHBI, HA KOTOPBIX OCHOBBIBAECTCS M3YUYEHHE JTAHHOM:

JTUCHUILTMHBI TPOrpaMMbl OakanaBpuara: «(hu3nuecKas XuMUs», «OPraHUYECKIIsT XUMUS,
«KBAaHTOBas XUMHUS», «CTPOCHUE BEIIECTBA», a TAKXKE COMYTCTBYIOLIUX JUCHMUILUIUH - «DU3UKO-
XUMHS MPOLECCOB C yYaCTHEM aKTUBHBIX (OPM KUCIOPOJa», «CYMPaMOJIEKYJSIpHAs XUMHUS»,
«KOMIBIOTEPHASI CTPYKTYPHAsI XUMHUSI.

1.2. JlucuuniauHbl, KypcoBble pabOThl U MPAKTHKH, JUISI KOTOPBIX OCBOCHHE JaHHOU
JUCIUTUTMHBI HE00XOAUMO KaK MPeIIIeCTBYOIIEE:

O3HAaKOMHTEJIbHASl TPaKTUKa, MeJarornyeckas MpakTUKa, Hay4dHO-HCCIEIOBAaTEIbCKas
paboTa, npeAIuIUIOMHas IPAKTHKA.

2. OIIMCAHUME JUCHUITJIINHBI

2.1. OO6mas xapakTepucTHKa

HawnmMeHoBaHue mokazarens 3HaveHue MmoKa3arens
HasBanne oOpa3oBatenbHON IpOTrpamMMbl 04.04.01 Xumus (Maructepckast mporpamma:
Xumust)
udp u Ha3BaHUE B COOTBETCTBUH C y4eOHBIM b1.B./IB.5.2 KowmnbsiorepHass CTpyKTypHas
IJIaHOM XUMUSA
YacTh 00pa3oBaTeNbHOM MPOTpaMMEI BapuatuBHas yacTh: BbIOOp 0Oy4aromierocs
KonniecTBO 3a4€THBIX eIMHHMIL / BCET'O YaCOB 3/108

2.2. Pacmpenenenue 4yacoB 10 nepuoiaM o0yueHus

o O011ee KOJMYECTBO YaCOB
®opma obyue- | 2| o caMocCTosI-
>| & | nmekum- | mabopa- | mpakTu- o dopma
HUS £ 3 TeNbHOMN pado- BCETo
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
TBITKOHTPOJIb
Ounas 2 | 3 13 13 - 82 108 9K3aMEH
OuHO-3204Has 2 | 4 3 3 - 102 108 9K3aMEeH

3. HEJIN AUCHUTIJIMHBI

DopMUPOBAHHUE Y MAaruCTpOB METOJAOJIOTUYECKON M HAyYHOW KYJBTYPbI, CUCTEMAaTHYE-
CKUX 3HAaHUM COBPEMEHHOI'O COCTOSIHUS, BO3MOKHOCTEW M OIPAHMYEHUN TEXHOJOTHN KOMIIbIO-
TEPHOr'0 CHHTE3a, PACIO3HABAHUS CTPYKTYPBl XMMHYECKUX COCAUHEHUM, CTPYKTYPHOU XHUMMHH,
MOJIEKYJISIpHOTO MoienupoBanus, QSAR u JOKHMHra MONEKYISPHBIX CUCTEM.
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4. KOMIIETEHIIMU OBYHAIOIIEI'OCS, @OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUIA KOMIIOHEHTA OBPA30BATEJIbBHOU ITPOI'PAMMEI, X NH/1U-
KATOPBI U INTAHUPYEMBIE PE3VJIbTATBI ObYUYEHNM A

Komnerenmmn

HNuaaukatopsl

Pesynerarer 00ydenus

OIIK-3. Cnocoben wc-
[I0JIb30BAaTh  BBIYHMCIIH-
TCIIBHBIC METOAbI nu
aJalTUPOBAaTh  CyIIe-
CTBYIOLIIUE IPOrpaMM-

OIIK-3.1. HUcmonb3yer coBpe-

3HaeT oOmMe W CHENHMATU3UPO-

HbIE TPOIYKTBI VI pe-
nieHust 3amad npodec-
CHOHAJIbHON  JIesATeIb-
HOCT

MeHHble IT-TexHOnoruu mpu | BaHHBIE IAKETHl  NPUKIAJHBIX

cOope, aHanmu3e W MPEACTaBIe- | MPOTrPaMM

HUU UHPOPMALUU XUMHUYECKOTO Ymeer UCII0JIb30BATh

npopuIIs. CTaH/JapTHbIE U OPUTHMHAJIbHbIE
IIPOrPaMMHBIE  IIPOAYKTHI, IIpU

HEOOXO/JMMOCTH  aJanTupys UX
JUIsl penieHus 3aaad npogdeccroa-
JIbOM JICSITENEHOCTH

S. I[TPOTPAMMA JJUCITUTIJIMHBI

HasBanue temnl

Kpatkoe conepxanuie TeMbl (BOIPOCH TEMbI)

Pazmen 1. QSAR/ QSPR metono-
JIOTUSL HCCIICJIOBAHUS BHUPTYaslb-
HOT'O MOJICKYJISIPHOTO MHUDA.

Mertoa, METOAMKAa U METOAOJIOTHSI HAYYHBIX MCCIICIOBAaHHUNA
in silico.

QSAR/QSPR meTomo0rHst IPOTrHO3a CTPYKTYPhI U CBOMCTB
XUMUYECKUX COCIUHEHUH.

[Mpsimast 1 oOpatHas 3agaun QSAR/QSPR. 4
MosekymsipHble 1€CKPUITOPHI:

.Ban-nep-BaanbcoBbiii (COOCTBEHHBIN) 00bEM XMMHUYECKUX
COCIMHEHU.

Oueprus rpannyHsix MO.

MornekymsipHast )KeCTKOCTb.

DNeKTpOHHAs IJIOTHOCTb.

HyperChem renepaTop AeCKpUITOPOB

CTPYKTYpPBI

MOJIEKYJIAPHON

Paszgen 2. Meromonorus KOMIBIO
TEPHOI'O CHHTE3A.

PerpocuHTETHYECKUI KOMIIBIOTEPHBIA CUHTES.
PerpocuHTeTHYECKNIT HEKOHBEPIE€HTHBIM KOMIIBIOTEPHBIN
CUHTE3.

PerpocunTeTHYECKNN KOHBEPIeHTHBIM KOMIIBIOTEPHBIN
CUHTE3.

MeTtoaoaorust SMIUPUYECKOr0 KOMIIBIOTEPHOTO CUHTE3A.
Merononorus HeIMIUPUYECKOTO KOMIIBIOTEPHOIO CHUHTE-
3a.

Merononorus npsMoro KOMIbIOTEPHOTO CUHTE3A

Paznen 3. KommbrorepHas Crek-
TPOCTPYKTYpHAsE XUMHUSI.

Metononoruss yCTaHOBJIEHUS MOJIEKYJISIPHOM CTPYKTYpbI
METOJIaMH CIIEKTPOCKOMHH.

CrieKTpOCKONHUA U CIIEKTPOCTPYKTYpHasi HH(OpUaIus.
CrnexkTpocTpyKTypHble 3(DPEeKThl XUMUYECKHUX YaCTHUI[ Be-
IIECTBA IIPU B3aMMOJECHCTBUM C AJIEKTPOMArHUTHBIM H3ITy-
YEHHEM: paJMOBOJHOBBIM; MHUKPOBOJHOBBIM; HH(paKpac-
HBIM; YIBTPa(UOIETOBBIM. PEHTT€HOBCKHIM.

HeobxonnMuoe U 10CTaTOYHOE YCIOBHE IMOSBICHUS I0JIO-
Chbl B MH(PPAKPACHOM CHEKTPE XUMUYECKUX YaCTHUII.
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CrexkTpocTpyKTypHble  MH(OPMAlMOHHO-TIOUCKOBBIE  CH-
CTEMBbI CTPYKTYPHOM XUMUH.

CHeKTpoCTpyKTYpHBIE SKCIIEPTHBIE CUCTEMBI CTPYKTYPHOI
XUMUHU.

CHeKTpOCTPYKTYPHBIN 0€33TAJIOHHBIN aHau3 CTPYKTYPHOM
XUMUHU.

Paznen 4. Monuzauus u nomnsipu-
3aIysl XMMUYECKUX COCAMHEHHI
in silico.

MonekynsgpHoe MoaenupoBaHue 3pQexrta HOHU3ANUN XH-
MUYECKHUX COETMHEHUI

[Tporecc BepTUKAILHON M aguabaTHUECKass MOHU3AIMH XH-
MHUYECKHUX YaCTHL.

ITpunnun ®@panka - Kongona.

Merononorus onpeneneHuss MOTEHUUAI0B MOHU3ALMHM XH-
MUYECKUX COCAVNHEHUN METOJAaMU KOMIIBIOTEPHOM CTPYyK-
TYpHOU XUMHUH: OpOUTATbHBIN MOTEHIMAl HOHU3ALIUY; BEp-
TUKQJIBHBIA IMOTEHIMA] HOHHU3AINK, aguadaTHYeCKUH II0-
TEHLIMAJI MOHU3ALIHH.

Merononorus onpeneneHus SJHEPIU CPOACTBA K AIEKTPOHY
XUMUYECKUX  COCAMHEHUH METOJAMH  KOMIIBIOTEPHOMU
CTPYKTYPHOM XHMHHU: SHEPTHsl OpOMTAJIBHOTO CPOACTBA K
AJNIEKTPOHY; SHEPIUsl BEPTHKAJIBLHOHO CPOJACTBA K 3JEKTPO-
HY; DHEPTHUS aInadaTHIECKOTO CPOJCTBA K AIEKTPOHY
Merononorus onpeneneHus NOTEHIMAIOB MOHU3ALUUNU Me-
TOJIOM (DOTORIIEKTPOHHOH CIIEKTPOCKOIIH.

bl CTPYKTYPHOH MOJSApU3aLUSg XUMHUYECKUX COCAUHEHHH -
ITOCTOSIHHBIN INEKTPUYECKUI JUIIOJIBHBIN MO-
MEHT;UHIYLMPOBAHHBIM JAUMOJIbHBIA MOMEHT; MTHOBEHHBIN
JTUTIOIbHBINM MOMEHT.

Merononorus KBaHTOBOXMMHYECKOIO pacyera JUIOJIBHBIX
MOMEHTOB XMMHUYECKUX COCUHEHU.

Pazpen 5. KommnerorepHble WH-
dbopmannoHHbIE TEXHOJIOTHH
CTPYKTYpPHON XHMHH.

Gaussian uH(GOPMAIIMOHHBIE TEXHOJOTMH KOMITbIOTEPHOM
CTPYKTYpHOM XUMUH.

Gamess u [Ipupona wHDOPMANMOHHBIC TEXHOJIOTHH KOM-
NBIOTEPHOU CTPYKTYPHOM XUMUHU

HyperChem wundopmannoHHbIe TEXHOJIOTUU KOMITBIOTEP-
HOM CTPYKTYPHOU XUMUHU.
MOPAC wuH(OpMalMOHHbIE TEXHOJOTUU KOMIBbIOTEPHOM
CTPYKTYPHOM XUMHH.

ChemCraft - uHpopMaIMOHHBIE TEXHOJOTHH KOMIIBIOTEP-
HOW CTPYKTYPHOM XMMHUHUHBIE UCCIeI0BaHNUS (PEeMTOXHMUU.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. ®opma obyueHus — oyHasi, Kypc — 2, cemecTp — 3

HaumenoBanus pa3zienoB u TeM

KonnuectBo yacos
Jlexu. Jlabop. | Ipakr. | CPC+K | Bcero

Pazgen 1. QSAR/ QSPR meromonorus mc- 3 3 - 15 21
CJIeIOBaHUS BUPTYAJTLHOTO MOJIEKYISPHOTO

MUpA.




Paznen 2. Merononorust KOMIIbIO TEPHOTO CHH- 2 2 0 17 21
TE3a.
Paznen 3. KomnbsrlorepHas CIeKTPOCTPYKTYp- 3 3 0 15
Hasl XUMUSL.
Paznen 4. MoHu3anus u noyisipusaius XuMH- 2 2 - 17
yecKux coenuHenui in silico.
Paznen 5. KomnbrorepHbie nHpOpMAIIHOHHBIC 3 3 - 18
TEXHOJIOTUU CTPYKTYPHOU XUMUH.
HUTOI'O ITO KOMITIOHEHTY OIIOIT 13 13 - 62 24
6.2. ®opma 00y4eHus: — OYHO-3a04YHasl, Kypc — 2, cemecTp — 3
HaunmenoBanus pasaciioB U TEM Komiectso Hacos
Jlex. Jlabop. | Ipakr. | CPC+K | Bcero
Pazgen 1. QSAR/ QSPR meTomonorus uc- 1 1 - 19 21
CIJICZIOBAHUS BUPTYAIILHOTO MOJIEKYJISIPHOTO
MUpA.

Paznen 2. Meroonorust KOMIbO TEPHOTO CHH- 0.5 0.5 - 20 21
TE3a.
Paznen 3. KomnbroTepHas CHEKTPOCTPYKTYpP- 0.5 0.5 - 21 22
Hasl XUMUSL.
Paznen 4. Nonuszanus u noisipusanus XuMu- 0.5 0.5 - 21 22
yeckux coenuHenui in silico.
Paznen 5. KomnbrorepHbie HHPOpPMAIIOHHBIC 0.5 0.5 - 21 22
TEXHOJIOTUHU CTPYKTYPHON XUMUH.
NTOI'O ITO KOMITOHEHTY OIIOII 3 3 - 102 108

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) JUIS1 TEKVIIIET'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTposibHbIE BOIPOCHI
Pasznen 1

. MonekyisipHble AECKPUINITOPBI:

. *DHeprus rpannyHbix MO.
. MounekyispHas ’KeCTKOCTb.
. DNEKTPOHHAs TUIOTHOCTD.

©CONOUTAWN

Pazgen 2.

10. PeTpocuHTETHYECKUIT KOMITBIOTEPHBIN CHHTE3.
11. PerpocuHTETHYECKMIT HEKOHBEPI€HTHBIA KOMITBIOTEPHBIH CHHTE3.
12. PeTpocHHTETHYECKNI KOHBEPTEHTHBIN KOMIIBIOTEPHBIN CHHTES.

13. MeTo0510r1ust SMIUPHUECKOTO KOMIIBIOTEPHOT'O CUHTE3A.

14. MeTonoa0rusi HEAMIUPHUUECKOTO KOMIIBIOTEPHOT'O CUHTE3A.
15. MeTon00r1st MpsIMOT0 KOMITBIOTEPHOTO CHHTE3a

Pasznen 3.

. MeTox, MeToiKa U METO/I0JIOTHST HAy4YHBIX MccienoBanuit in silico.
. QSAR/QSPR meTom00rHs MPOTHO3a CTPYKTYPBI M CBOMCTB XMMUUECKUX COCTHHCHHUI.
. [Ipsimast 1 oOpatHas 3anaun QSAR/QSPR. 4

. .Ban-nep-BaanbcoBblii (COOCTBEHHBIN) 00bEM XUMUUECKUX COETUHEHUH.

HyperChem renepatop JeCKpHITOPOB MOJIEKYISPHOU CTPYKTYPHI.

16. MeToA0n0rns YyCTaHOBAEHUA MOJIEKYNAPHOM CTPYKTYPbl METOAAMMU CMEKTPOCKOMUN.
17. CneKkTpoOCKONMA 1 CNEKTPOCTPYKTYPHan nHdopmraums.
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18. CneKTpOCTPYKTYpHble 3PPEKTbl XMMUYECKMX YACTUL, BeL,ecTBa NpU B3aMMOLENCTBUN C
3NEeKTPOMArHUTHbIM U3y4EHUEM: PAAMOBONIHOBLIM; MUKPOBOIHOBbIM; MHGPAKPACHBIM;
YNbTPAadNONETOBbIM. PEHTTEHOBCKUM.

19. Heobxoammmnoe n ooctaTouyHoe ycaoBue NOosABAEHUA MOJ0Chbl B MHOPAKPAaCHOM CreKTpe
XMMMUYECKUX YACTULL.

20. CNeKTPOCTPYKTYPHbIE MHPOPMALNOHHO-MOMUCKOBbIE CUCTEMbI CTPYKTYPHON XMMUM.

21. CneKTPOCTPYKTYpPHbIE 3KCMEPTHbIE CUCTEMbI CTPYKTYPHOM XMMUN.

22. CIeKTpOCTPYKTYPHBINA 0€33TaJIOHHBIA aHAJIU3 CTPYKTYPHON XHUMUH.

Paznen 4

23. MonekynspHoe mogennpoBaHue apdeKTa MoHM3aLUNU XUMUYECKNX COeaUHEHUI

24. Mpouecc BepTUKaNbHOM M aanabatmyeckana MOHN3aLMM XMMUYECKUX YaCcTUL,.

25. MpuHunn ®paxka - KoHaoHa.

26. MeTtogonoruna onpeaeneHma NOTEHLMANOB NOHM3ALMN XUMUYECKUX COeANHEHUI MeTO-
[3aMN KOMMNbIOTEPHOW CTPYKTYPHON XMMUU: OPOUTANbHBIA NOTEHLMAN MOHU3ALMU; BEp-
TUKA/IbHbIM NOTEHLUMAN MOHU3ALMK; aanMabaTUUYeCcKMii NOTEHLMAN MOHMU3ALNM.

27. MeTogonorma onpegeneHnsa sHeprum CPoACTBA K 3/IEKTPOHY XMMUYECKMX COeaUHEHNN
MeTOAaMM KOMMbIOTEPHOM CTPYKTYPHON XMMUMU: SHEpPrus opbuTanbHOro CpPoACTBa K
3NEKTPOHY; SHEPrMA BEPTUKANbHOHO CPOACTBA K 3/IEKTPOHY; SHeprus agmabaTnyeckoro
CPOACTBA K 3/IEKTPOHY

28. MeTtogonorna onpegeneHna NOTEHUMANOB MOHU3ALMM MeToAOM (OTOINEKTPOHHOM
CNEeKTPOCKONM.

29. bl CTPYKTYPHOM MONAPU3ALUNA XMMUYECKUX COEAUHEHUN - MOCTOAHHbIA INEKTPUYECKUI
ONNONbHBIA MOMEHT; UHAYLMPOBAHHbIN ANNONbHBIA MOMEHT; MFHOBEHHbIN ANNONbHbIN
MOMEHT.

30. Meromosiorusi KBAHTOBOXMMHUYECKOTO pacueTa JUIOJBHBIX MOMEHTOB XHMHUYECKHX CO-
CJIMHCHU.

Paznen 5

31. Gaussian MHGOPMALMOHHbIE TEXHONOTMM KOMMBIOTEPHOM CTPYKTYPHOM XMMUW.

32.Gamess 1 lMpupoaa WHPOPMaALNOHHbIE TEXHONOIMN KOMMbIOTEPHOM CTPYKTYPHOM XU-
MUK

33. .HyperChem nHbOpMaLMNOHHbIE TEXHONOTMN KOMMbIOTEPHOM CTPYKTYPHON XMMUMN.

34. MOPAC nHbOpMaUMOHHbIE TEXHONOMMU KOMMbIOTEPHOMN CTPYKTYPHOM XUMUN.

35. ChemCraft - uH(pOpMaIMOHHBIE TEXHOJIOTUH KOMIBIOTEPHOW CTPYKTYPHOH XUMHUHHBIC
UCCIIeTOBaHUS (PEMTOXHUMHUH.

7.3. Bonpockl MUCBMEHHOM KOHTPOJIBHON pabOThI
AKTyanbHbI€ 337]a4l COBPEMEHHOM XMMHUH BUPTYaJIbHOTO MOJIEKYJISIPHOIO MUpa.
MeTo/10510THsl KOMIIBIOTEPHOTO KOH()OPMAIIMOHHOTO aHAIN3a XUMUYECKUX COETMHEHUH.
[ToBepXHOCTh MOTEHIMATIBHON SHEPTUH: YUCIO KOH(POPMEPOB B KOH(POPMAIIMOHHON cMecH
n60apbepbl BHYTPEHHETO BpallleHHs.
MeTomomnorus aHain3a coCTaBa PaBHOBECHOM cMecH KOH()OPMEPOB METOJIaMU KOMITBIOTEP-
HOM CTPYKTYPHOU XUMHUHU.
MeTtononorus aHaian3a cocTaBa cMecd KOH(POPMEPOB METOJaMHU CHEKTPOCTPYKTYPHOH XH-
MUH.
MounekysspHbIE 1€CKPUITOPHI:
» Ban-nep-BaanbcoBblii (COOCTBEHHBII) 06HEM XMMUYECKHX YaCTHII,
» sHeprus rpaHMuHbIX MO;
»  MOJEeKyISpHAas KEeCTKOCTh;
» DIEKTPOHHAS MJIOTHOCTb.
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HyperChem renepatop AeCKpUITOPOB MOJICKYJISIPHON CTPYKTYPHI.
PerpocunTeTnYECKN KOMIIBIOTEPHBIM CHHTES.
PerpocuHTeTHYECKNN HEKOHBEPIEHTHBIN KOMIIBIOTEPHBIN CUHTES.

. PerpocuHTeTMYECKHIT KOHBEPT€HTHBIN KOMITBIOTEPHBIA CUHTES.
. Meromonorus SMIUpUYECKOro KOMIbIOTEPHOTO CUHTE3A.
. MeTo10510THst HEAMITUPUUIECKOTO KOMITBIOTEPHOTO CUHTE3A.

Mertogomnorust mpsiMOro KOMIbIOTEPHOTO CUHTE3A.
MeTo10510THSl YCTAaHOBICHUS MOJIEKYIISIPHOM CTPYKTYPBl METOJJaMH CIIEKTPOCKOIHH.
CreKTpocKOnusl U CHEKTPOCTPYKTypHask HH(GOpMAaIIUs.

CrekTpocTpyKTypHbIe d(P(HEKTHl XUMUYECKUX YacTHI[ BEIIECTBA MPH B3aUMOJCUCTBUU C
ANEKTPOMATHUTHBIM U3JIyYEHUEM

PaZMOBOHOBBIM;

MHKPOBOJHOBBIM,;

uH(]ppaKpacHbIM;

yIbTpauoIeTOBbIM,;

PEHTI€HOBCKHUM.

Heobxoammoe v AOCTaTOYHOE YCNOBME NOABAEHUA NONOCHI B MHGPAKPACHOM CMEKTpe Xu-
MUWYECKUX YacTuL,

VVVVY

CHexTpoCcTpyKTypHbIE HH()OPMAIITMOHHO-TIONCKOBBIE CUCTEMBI CTPYKTYPHOU XUMHUH.
CHeKTpOCTPYKTYPHBIE IKCIIEPTHBIE CUCTEMBI CTPYKTYPHON XUMHUH.

CHeKTpoCTpyKTYpHBIN O€33TaIOHHBIN aHATU3 CTPYKTYPHON XUMUHU.

MonekynapHoe mogennpoBaHme adpdpeKkTa MOHU3ALMN XMMUYECKUX COEANHEHNN.

Mpouecc BepTUKanbHOM U agmMabaTUUecKoM MOHM3AUMM XMMUYECKMX YacTuy,. MpuHuMn
®paHKa — KoHaoHa.

MeTogonorus onpegeneHna NOTEHUNANOB MOHM3ALUU XUMUYECKUX COEANHEHUN METOAA-
MW KOMMNbIOTEPHOM CTPYKTYPHON XUMUMU.

Op6uTanbHbIN NOTEHLUMAN NOHU3ALUMN.

BepTuKanbHbIN NOTEHLMAN NOHU3ALUN.

ApanabaTnyeckuii noTeHUMan NOHU3aLUK.

MeTogonorua onpegeneHns sSHeprum cpoaCTBa K 31EKTPOHY XMMUYECKUX COeANHEHUIN Me-
TOAAMWN KOMMbIOTEPHOM CTPYKTYPHOM XUMUMU.

3Heprma opbUTaNbHOrO CPOACTBA K I/IEKTPOHY.

3Heprma BepTUKaAIbHOIO CPOACTBA K 3/IEKTPOHY.

JHeprua aanabaTnyeckoro cpoaCcTBa K 3/1EKTPOHY.

MeTogonorus onpegeneHua NoTeHUManoB NOHU3ALUUM METOAOM POTOINEKTPOHHOM CreK-
TpocKonuu.

D} PeKTr CTPYKTYPHOI MOTAPU3ANMIHA XUMHUYECKUX COSTUHEHHN.

ITOCTOSIHHBIN 2EKTPUIECKUNA TUITOJIBHBIA MOMEHT.

WNHaynpoBaHHBINA JUITOJIBHBIA MOMEHT.

MrHOBEeHHBIN JUMOJIbHBIN MOMEHT.

MeTo10710THUsl KBAHTOBO-XUMHUYECKOI0 pacueTa JUIIOJbHBIX MOMEHTOB XUMUUYECKUX COEIIH-
HEHUU.

GAUSSIAN — na(popMamoHHbIe TEXHOJIOTHMH KOMITBIOTEPHOH CTPYKTYPHON XUMUH.
GAMESS — uHpopManmoHHbIE TEXHOJIOTHH KOMIIBIOTEPHON CTPYKTYPHOU XHMUH.
HyperChem — unbopMaoHHbIe TEXHOJIOTHH KOMITBIOTEPHON CTPYKTYPHON XUMHHU.
MOPAC — undpopMalimoHHbIe TEXHOJIOTHH KOMIBIOTEPHON CTPYKTYPHONH XUMHH.
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41. ChemCraft — uHpopMaIOHHEIE TEXHOIOTHMH KOMIILIOTEPHOI CTPYKTYPHOI XUMUH.

7.3. Obpasern coaepkaHus SK3aMEHAIIMOHHOTO Omiiera (IIpy HAIMYWK dK3aMeHa I0 JUC-
LUTLTUHE)
buner 1
1. AxTtyanbpHBIC 33J]a4l COBPEMEHHON XMMHUHU BUPTYAJILHOT'O MOJICKYJISIPHOT'O MHPA.
MeTo10510THST KOMITBIOTEPHOTO KOH(OPMAIIMOHHOTO aHAJIN3a XUMHUYECKUX COCIUH.
3. CHekTpocTpyKTypHbIC HHPOPMAIIMOHHO-TIOMCKOBBIE CHCTEMbI CTPYKTYPHON XHUMUH.

N

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs mno 100-0ammpHON
IHIKaJie UCXOJsl U3 MAaKCUMYyMa, NIPUBEIEHHOr0 B Tabnuue Huxke. OpraHu3allMoOHHO-y4eOHas pa-
00Ta B ayIUTOPUHU OLICHUBAETCSA Ha OCHOBE TAaKMX KPUTEPHUEB KaK I1OCEIIAEMOCTb 3aHATHIH, CBOE-
BPEMEHHOE M KaueCTBEHHOE BBINOJIHEHHE JJOMAIIHUX 3aJjaHUi, aKTUBHOCTb BO BpeMsl IIPOBEIe-
HUS JIEKLIMOHHBIX U MPAKTUYECKUX 3aHATUHN (ydacTue B 00CYKJIEHUU TEKYILEro U MpONHJeHHOIO
MmarepHaia, peleHue 3a1ad 1 T.11.).

8.1. Cewmectp 3, ounas Gpopma o0ydeHUs

MakcumanbHOe KOu-
Howmepa paznenos Bugp! pabot HECTEO GAILIOR
OpranuzaiuoHHO-y4eOHast paboTa B ayTUTOPUHI 20
CamocrostenbHas pabora 20
1-5
KonrpomnsHas pabora 10
UTOro 50
DK3aMeH 50
OO01ui UTOT 32 CEMECTP 100

8.2. Cewmectp 3, ouHO-3a09Has popma 0OydeHHS

Howmepa paznenos Buner pabot MaxcHmastbHoe Kojt-
4ecTBO 0aJLIOB
Opranu3anioHHo-y4eOHas paboTa B ay JUTOPHU 30
CamocTositenbHast padota 20
1-5
KontposbHas pabota 10
UTOI'O 50
Ok3aMeH 50
OO01mui UTOT 32 CEMECTP 100

CooTBeTCTBHUE 0AIIIOB OIIEHKE

Or1eHKa 110 IIITHOAJUILHOM IIKaJIe

Konnuectro 0annos u3

100 ECTS Ok3ameH, nuddepeHIIupoBaHHBIN 3a- 3ager
yeT
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xopottio 3a4TEHO
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70-74 D 3a4TEHO

60-69 E YIIOBJIETBOPUTEIIHHO PO

35-59 FX HE 3a4TEHO
0-34 = HEYJIOBJICTBOPUTEIILHO P

9. OBECIIEUEHHME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JINL C OI'PA-
HWYEHHBIMU BO3MOXHOCTAMMU 3/IOPOBbA 1 MHBAJINOB

B xone peanuzanuy TUCHUIUIMHBI HCTIONB3YIOTCS CIEAYIOIIUE JONOTHUTEIbHBIE METOIBI
00y4YeHMs], TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U IIPOMEXYTOUYHOM aTTecTalMu 00y4aroluxcs B
3aBUCUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— JEKIUH OQOPMIISIOTCS B BHUJE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C TIOMO-
I1bI0 KOMIIBIOTEPA CO CIIELUATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIIeUeHUEM;

- JUI BBITIOJTHEHUS 3a/IaHUS MIPU HEOOXOJUMOCTH MPEJOCTABIISCTCS YBEITUYNBAIO-
11ee YCTPOICTBO; BO3MOXKHO TAK)KE MCII0JIb30BaHUE COOCTBEHHBIX YBEJINUMBAIOIIUX YCTPOICTB;

- MUCHMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETMYEHHBIM IIPH(PTOM.

2) JUIS TITYXUX ¥ caOOCIbIIIAIUX :

- JeKIUH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IIUCbMEHHBIE 33JJaHUS BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B IMCbMEHHOU (opMe;

- 9K3aMeH MPOBOJIUTCA B MHCbMEHHOH (hopMe Ha KOMITBIOTEPE; BO3ZMOXKHO IPOBE-
JieHue B opMe TECTUPOBAHMUSL.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

- JeKIUH OQOPMIISIOTCS B BHUJE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO € IOMO-
HIbI0 KOMIIBIOTEPA CO CIIEIUATU3UPOBAHHBIM IIPOTPAMMHBIM 00ecIieueHUEM;

— MUCbMEHHBIE 3aJIaHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B yCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOAMMOCTH TPEAYCMATPUBAETCS YBEIMUEHHE BPEMEHH ISl TIOJTOTOBKU OTBE-
Ta.

[Iponeypa npoBeeHNs POMEKYTOUYHON aTTECTAlUU JIJIsl OOYUJaIOMIMXCs yCTaHABIINBA-
eTcs ¢ yu€ToM UX MHAMBHUIYaIbHBIX NCUXO(pH3MUecKuX ocobenHoctell. [IpomexyTouHas aTte-
CTaIUsI MOXET MPOBOUTHCS B HECKOJIBKO ITAIIOB.

ITpoBesnenue mpoueaypsl OLIEHUBAHUS PE3yIbTaTOB 00yUEHHsI JJOMYCKAETCS ¢ UCIOJIb30-
BaHMEM JMCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer ans kaxzaoro oOydaromnierocs B popMax, aJanTUPOBAHHBIX K OTPaHUYEHUSIM HUX 370-
POBbS U BOCHPUATHUS MH(DOPMALIHH:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEUYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIX :

— B IeUaTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YYEBHOTI'O ITPO-
HECCA

VYuebnsie 3ansaTus npooaarcs B IX yueornom kopmyce Jloul'V (r. oweuk, yn. Illopca,
17a). Jlns npoBeneHus TEKIMOHHBIX U MPAKTUICCKUX 3aHATUI TpeOyeTcs ayauTopus, 000opyao-
BaHHAsI MEJIOBOM WJIM MapKEePHOH JOCKOM, MyJIbTUMEIUHHBIA MPOEKTOP U SKPaH, HOYTOYK, KOM-
IUIEKT y4eOHOU MeOenu s CTYICHTOB, pabouee MECTO IMpernojaBaTelis, Beixo] B MHTEepHET —
IIPOBOIHOMN HITH C UCHOJb30BanneM Wi-Fi.

Jljis  caMOCTOSITENIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIC PECYPCHI
Hay4noli OMOMMOTEKHM YHHUBEPCUTETa M JPYTHX JJICKTPOHHBIX OMOJIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-METOIMYECKOe OOeCTeueHre, MPEICTaBICHHOE B Y4EOHO-METOIUYECKOM KaOWHETe
I'maBHOTO KOpITYyCa (aya.405).

[Ipy m3ydeHUH NUCUUTUTMHBI MPUMEHSIOTCS JJIEKTPOHHOE OOYYCHHE M JUCTAHIIMOHHBIC
o0pa3oBaTeibHbIe TEXHOJIOTHH.

C ucnonp30BaHUEM PECYPCOB AUCTAHIIMOHHOTO 00Opa30BaHUS OCYIICCTBIISCTCS TCKYIUN
KOHTPOJIb 3HaHUN O0YYaroIIMXCs HA OCHOBE TECTUPOBAHUS M MPOBEPKU PE3YJIbTATOB CaMOCTOSI-
TEJIBHOU PabOTHI.

11. PEKOMEHAYEMAA JIUTEPATYPA

11.1. OcHoBHas nutepaTypa

1 Typockuii H.A. IIpakTHKyM KOMIIBIOTEPHOW CTPYKTYpPHOW XHMHUU: ydeOHOe mocobdue /
H.A.Typosckuit. — J[oneux: I'OY BIIO «/louHY», 2018. — 145 <c. Tekct
HEIIOCPEICTBEHHBIMN.

2 Typosckuii H.A. [IpakTukyM KOMIBIOTEPHON CTPYKTYPHOU XUMHUU [ DIEKTPOHHBINA pecypc]:
yuebnoe nocobue / H.A. Typosckuii. — [lonenk: OV BIIO «loaHY», 2018. — 145 c. Tekcr
AIEKTPOHHBIN.

3 Typosckuii, H.A. KomnbioTepHass cTpykTypHas XuMus [DJIEKTpOHHBIH pecypc]|: yueOHoe
nocobue / H.A. TypoBckuit; Jlonenkuii Hat. yH-T. — JJonenk : JJorHY, 2009. -153 c. Teker
JJIEKTPOHHBIN.

4 Typosckuii, H.A. KomnetorepHas crpykrypHas xumus [Tekct]: yuebHoe mocodue / H.A.
TypoBckuit; Jloneukuit Hau. yH-T. — Jloneusk: JlonHY, 2009. — 153 c. Tekcr Henocpen-
CTBEHHBII..

11.2. lonomHuTenpHas JUTEpaTypa

1. 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. 1. - P. 131-143.
ttp://repo.donnu.ru:8080/jspui/handle/123456789/4321

2. Paxma, E.B. Undopmarrka, nHGOPMAIMOHHBIE TEXHOJIOTHH [ DIEKTPOHHBIN pecypc|:: I CTY/I.
xuMm. crier. / E.B. Pakma, H.A. TypoBckuit; lonernxwii Hat. yH-T. — Jonenk: JdonHY, 2011. —
118 c. TeKCT 3JIeKTPOHHBI.

3. Kopob6os, B.1. Xumundeckas kuHeTrka: BBeeHre ¢ Mathcad/ Maple/ MCS / B.U. Kopo6og, B.®.
OukoB. — Mocksa: ['opsuast maus-TenexoM, 2009. — 384 ¢. TekcT HemocpeACTBEHHBIN.

4. 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
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Polymer Materials and Dyes. — Torun, 2014. — Vol. Il. — P. 131-143. TekcT 31eKTPOHHBIN.
http://repo.donnu.ru:8080/jspui/handle/123456789/4321.

Molecular Design and Reactivity of the 1-Hydroxycyclohehyl Hydroperoxide — AlksNBr
Complexes / N.A. Turovskij at. al. // Handbook of Chemistry, Biochemistry and Biology:
New Frontiers / ed.: Shishkina L.N. et al. — New York, 2010. — Chap. 21. — P. 225-233.
Tekcr anexktponnsiid. http://repo.donnu.ru:8080/jspui/handle/123456789/4319.

6. KBanToBOXHMMHUYECKOE HUCCICJOBAHUC MCXAaHHM3MOB OKHCJICHUA Z[I/IMCTI/IJICYJIB(i)I/IIIa c-

pokcuaoM Bogopoaa u nepokcodoparamu / C.JI. JlutBunenko, B.JI. Jlob6aues, JI.M. JlaTieHko,
H.A. Typogsckuii / Teoperuueckas u sxciepumentanbias xumus. — 2011, — T. 47, Ne 1. — C.
1-7. TekcT anextpouusii. http://repo.donnu.ru:8080/jspui/handle/123456789/43109.

N

12. UHOOPMAIIMOHHBLIE PECYPChbI

HNudopmuo : snektpos. ciupaBounuk /| OO0 «PUH®ULl». — Mocksa : U3par. nom «UH-
dopmuo», [2018?— ]. — URL: https://www.informio.ru (mata obpamenus: 19.05.2023). —
TeKcT : 2MeKTPOHHBIH.
IPR SMART : Becs kouTeHT ObC Ipr books : mudpooii o6pazosat. pecype / OO0 «Aii I1n
Op Meauay. — [Caparo : Aii [Tu Dp Menua, 2022]. — URL: http://www.iprbookshop.ru
(mara obpamenusi: 19.05.2023). — Pexxum nmocTyma: s aBTOpH3. MoJib3oBaTesieid. — TekcT.
Aynuo. M3o0paskeHus : 3IeKTPOHHBIE.
Jlanb : 31eKkTpoH.-0ubin. cucrema. — Cankr-IlerepOypr : Jlans, cop. 2011-2021. — URL:
https://e.lanbook.com/ (mata ob6pamenus: 19.05.2023). — TekcT : AMEKTPOHHBIA. — Pexkum
J0cTymna: JUisl aBTOPU3UP. M0JIb30BATEEH.
COb : KoHcopiunyM ceTeBBIX AJIEKTPOH. 0-K / D1eKTpoH.-0ubi. cuctema «Jlaub» mpu noj-
nepxke AreHtctBa crpater. nHuimarus. — Cankr-IlerepOypr : Jlans, cop. 2011-2021. —
URL: https://seb.e.lanbook.com/ (gara obpamenus: 19.05.2023). — Pexxum noctyna : ans
MOJIb30BaTENICH OpraHu3aluii — y4acTHUKOB, MOAMUCYUKOB DBC «Jlanby.
Book on lime : gucrann. obpazoBanue / uzn-so KAY MI'Y um. M. B. JlomoHocoBa. —
Mocksa : KJIVY, cop. 2017. — URL: https://bookonlime.ru (nata o6pamenus: 19.05.2023) —
Texcr . 300paxenue. YcTHas peyb : 3J1€KTPOHHBIE.
Hayunas snextponnast bubnauoreka elibrary.ru : uadopm.-ananut. noptan / OO0 Hayunas
aNeKTpoHHast 6ubnuoreka. — MockBa : OOO Hayu. snekTpoH. 6-ka, cop. 2000-2022. —
URL: https://elibrary.ru (mara obpamenus: 19.05.2023). — Pexxum ngoctyma: juist 3aperu-
CTPUP. MOJIb30BaTENCH. — TEKCT : DJIEKTPOHHBIN.
Cyberleninka : nHayd. snektpoH. 0-ka «KubepJlenunkay / [E. Kucnsk, . Cemsukun, M.
Cepreee ; OOO «Uteoc»]. — MockBa : KubepJlenunka, 2012. - URL:
http://cyberleninka.ru (nata obpamenus: 19.05.2023). — TekcT : MEKTPOHHBIM.
OnexTpoHHbIM Katanor Hayunoil 6ubauoreku JIOHEKOro rocyaapcTBEHHOTO YHHUBEPCH-
teta. — Jloneuk : Hb JlonI'Y, 1999— . — URL: http://catalog.donnu.education (nara o6pa-
mienust: 01.01.2023). — TekcT : 2neKTPOHHBIH.

13. T[NPOI'PAMMHOE OBECIIEYE

Windows 7 PRO (xopnoparusHas nunensust JJonl'Y Ne 46484614)

Microsoft Office (kopnopaTtusHas nuuen3us JJoul'Y Ne 46472919)

Microsoft Visual Studio (yuuen3ust mporpammsl Dream Spark mist Beicmnx y4eOHBIX 3aBe-
JIeHUH)

AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (muuensun GPL, Apache, BSD
JUIsl CBOOOTHOTO TIPOTPAMMHOTO O0ECTIeUeHUS).
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