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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

Lenbt0 OCBOSHHSI JUCIUIUIMHBI SBISIETCS (POPMUPOBAHME CICAYIOUIMX KOMITETCHIINA:

[IK-1. Cnocoben mianupoBath pabOTy W BBIOMpATh aJeKBATHBIE METOJbl PEIICHUS
HAYYHO-HCCIICIOBATEILCKUX W/MIIU MPOU3BOJICTBEHHBIX 3a/lad B BBIOPAHHOW 00JacTH XHWMUH,
XUMHUYECKON TEXHOJIOTUU WJIM CMEXKHBIX C XMMHEH HayKaX.

[1K-3. CriocobeH K pemieHuto npoQecCuoHaNbHBIX MPOU3BOICTBEHHBIX 33/1a4.

PesynbpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HIIK-1.1. Pa3zpabarpiBaeT CTpaTerui0 HAYYHBIX MCCIICIOBAHUM, COCTABIISICT OOIIMIA TIIaH
U JIeTaJIbHBIC TIJIaHbI OTACIbHBIX CTA/IUMN.

HIIK-1.3. Hcnomnp3dyeT coBpeMeHHOE (U3UKO-XMMHYECKOe OO0OpyIoBaHUE IS
NOJYYeHUSI ¥ MHTEPIPETALNU TOCTOBEPHBIX PE3yJIbTaTOB MCCIEIOBaHUS B BEIOpaHHOI 00iacTu
XUMHUHM, XUMHUYECKOM TEXHOJIOTMM WJIM CMEXHBIX C XUMHEHl Haykax, MpUMeEHss
B3aMMOJIOTIOJIHSIOIINE METO/IbI UCCIIEIOBAHMUS.

NIIK-3.1. AHamu3upyeT HMEIOIIMECs HOPMAaTUBHBIC JIOKYMEHTBI II0 CHCTEMam
CTaHJApTH3aIMH, pa3padOTKU M TPOU3BOACTBY XHMMHUYECKOH MPOAYKUMH U Mpeiaraet
TEXHUUYECKUE CPEJCTBA JIJIsl PeLICHHS MIOCTABICHHBIX 33/1a4.

NIIK-3.2. TIpou3BOIUT OIEHKY MPUMEHHMOCTH CTaHAAPTHBIX W/WIIM TPEAJIOKECHHBIX B
pesynbrare HUP TexHomornueckux pemieHuid Ha MPUMEHUMOCTh C Y4YeTOM CHelu(puKd
M3Yy4aeMbIX IIPOLIECCOB.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— chopMupoBaTh TpencTaBIEHUS O TpeaMeTe XeMOMH()OPMATHUKH, €€ OCHOBHBIX
MOHATHUAX, METONAX M IIOAXO0JAaX, a TAaKKE€ BO3MOXKHOCTU HCIIOJIb30BAaHUS €€ METONOB U
IIOAXO/0B JUIsl HAYYHO-IIPAKTUYECKUX LENIEH;

— HAY4YUTh MaruCTPaHTOB UCIOJIb30BaTh CPEJCTBA XeMOMH(OPMATUKH IS TIPEJCKA3aHUS
CTPYKTYPBl COCOUHEHHS C TpeOyeMbIMH OHOJOTHUYECKUMH, XUMHUYECKUMH U  (QHU3UKO-
XUMHUYECKUMU CBOWCTBAMUY;

— OCBOUTH METOABl XEMOMH()OPMATUKH, TPEOYIOMIMECS Ml PEUIeHHS TeX WU WHBIX
3a71a4 B XUMUH;

— y3HaTh CMNOCOObI MPEJCTABICHUS XUMHUYECKHX JaHHBIX, METOJbl OCYIIECTBICHHUS
IIOMCKa B XMMHUYECKUX 0a3zax NaHHbBIX; OCHOBHBbIE XUMHUECKHE 0a3bl JaHHBIX, UCIIOJIb3yEMbIE B
Pa3IUYHBIX HAyYHBIX LENIX, U METO/IbI paOOThI C HUMHU.

3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuninuHa siBisiercst (pakyaIbTaTUBHOM.

4. Cemectp(bl) ocBOoeHHMs M popMa(bl) IPOMEKYTOUHON aATTECTALUH 110 JIUCHUIINHE

Tpernii cemectp, 3aueT

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUMIIMHBI

JUis  yCHemHOro OCBOEHHUS JAMCHUIUIMHBI TpeOYIOTCS pe3ynbTaTbl OO0y4YeHHs IO
crenyromuM aucuumuimHaMm: «KBaHToBasg xumus», «®Pusznueckas XUMHA», «OpraHudeckas
xumus», «CTpoeHue BelIecTBa», IMOJyYeHHbIE B pamMkax oOydeHus IO MporpaMme
OakanaBpuara.

6. SI3bIK peaau3anun

Pycckuit



7. O0beM TUCHHUILINHBI

OO01mas TpyA0eMKOCTh TUCIUIUTHHBI COCTABISIET 2 3.€., 72 4aca, U3 KOTOPBIX:
-nmekuuu: 12 4.

- npakTudeckue 3ausaTus: 20 u.

O6beM caMOoCTOSTENIbHOM pabOoThI CTYICHTA ONpeiesieH YUYEOHbBIM IJIAHOM.

8. Couepmanne AUCHUIVINHBI, CTPYKTYPUPOBAHHOE€ 110 TEMaM

Tema 1. BBeneHnue B JUCHUILUIMHY

Beenenne B aucuurummay. OcHOBHBIE mpobOnembl xuMuu. [Ipsimas u oOparHas 3amayu
monenupoBanusi. UMx  pemenue. Ilpennaznauenne xemoundopmatuku. OmnpeneneHue
XeMOMH(POpPMATUKU. XeMOMH(POpPMAaTUKa KaK HayyHas TUCHMIUIMHA. XEeMOMH(OpPMAaTHKa Kak
TUCIUILIMHA TeOpeTHuYecKoil xumuu. Mcropust xeMoUH()OPMATUKH.

Tema 2. [IpeacraBienne XUMHUECKUX 00BEKTOB

[IpencraBnenue mMomekyn. TUnMUYHBIE TPEICTABICHUS MOJEKYJ B XUMHUHU (CTPYyKTypHas
dopmyna, xumudeckas ¢opmyna, TpuBHaTbHOEe UMs). (OCOOCHHOCTH TMPEACTABICHHS B
xemouH(popmatuke, TpeOOBaHMsS K TMpeacTaBieHUsM. Buael npenctaBieHuid. JluneiitHbie
npencrasienus (mmena, WLN, SMILES, SLN, InChl). [IpencraBnerue MoJIeKyISIpHbIX IpadoB.
butoBbie cTpOKH (CTPYKTYpHBIE KIIIOYHM, OTIEYAaTKU TMajbIeB, XJOIIMPOBAHHBIC OTIEYATKU
nanblieB). MaTpuyHoe mpecTaBieHue, BUbl MaTpull. TabnuyHoe npeacraBieHue. TpexmepHble
npencrasienus. Koopaunatel atomoB. [ToBepxHocTu. Bunbl moBepxHocTell (BaH-Aep-BaaibcoBa
IIOBEPXHOCTh, MOBEPXHOCTh KOHHOUIM, AOCTyNHAsl pacCTBOPUTENIO IOBEPXHOCTH, ITOBEPXHOCTh
UCKJTIOYEHHOT'O PAaCTBOPUTEINSI, TTIOBEPXHOCTh MOJIOCTH (DepMEHTa, MOBEPXHOCTh M30IUIOTHOCTH,
packpailieHHble ToBepxHocTH). MonekyndpHas ¢opmbl. CtpykTypbl Mapkyma. Tunuusble
dopmatel daiinos (MDL, Sybyl, PDB). KonBepramus mexny mnpenactaBieHusMu. KoHBepcus
CTPYKTYpa-uMsl U UMsS-CTpyKTypa. KoHBepcust CTpyKTYpbl B JIMHEHHbIe npeacraienus. 2D-3D
koHBeprauus. [IpencraBnenus peakumii. Tunuunoe mpencraeinenue peakuuil. IIpencraBnenue
peakuu Kak Habopa peareHTOB M MPOIYKTOB. llpeacraBieHusi peakuuid Kak XapaKTEPUCTUK
peakuMoOHHOro ueHTpa. IlpeacraBieHus peakiui Kak pa3HOCTH NPOAYKTOB M PEAreHTOB.
IIpencraBnenune peakiun @Dymxuta. IlpencraBienne Yrru-Uyrymku. IlpencraBnenus
XUMHUYECKHX CTPYKTYp - py4HOE co3liaHue U uHtepnperanus npeacraBienuit SMILES, InChl.
PenaktupoBaHue CTpPYKTypbl MOJEKYJ C HCHOJIb30BaHUEM penakTopoB. Co3maHue (¢ailios,
conepkanx Tpebyemoe mnpeactaBneHue monekyn. [louck B 6aze manubix mo SMARTS.
PenaktupoBanue peakuumii. Ilowick aToM-aTOMHOTO COOTBETCTBUS B peakiusax. CozmpaHue
¢aiinos, coaepKalx pa3IudHble IPEICTaBICHNUS PeaKLU.

Tema 3. Xumuueckue 0a3bl JaHHBIX

Xumuueckue 6a3bpl  AaHHBIX. Tumbel ©0a3. ba3bl  Momekyin, CHEeKTpoB, OENKOB,
KpucTayorpaduueckre, 6momonexyssl. Buapl noncka B xumudeckux 0azax gaHHbIX. [louck no
CTPYKTYpE, MOJACTPYKTYpPE, CyNEepCTPYKTYpe U MO MOJEKYJSIPHOMY CXOJACTBY B 0a3aX NaHHBIX.
OcCHOBHBIE ~ aNTOPUTMBI  TOUCKa. lcmonb3oBaHue CKpUHOB. PeKypCHUBHBIA  MOJXO/I.
VnbemanoBckuit noaxoa. Ilouck B 3D 6a3ax manHbIx. @apmakodopsl. PapMakoPOpHBII MOKCK.
Coznlanue U ynpaBieHHE KOMIBIOTEPHBIX 0a3 JaHHBIX XUMHUYECKUX COCIMHEHMM, peakuuil u
CMeCeH.

Tewma 4. MonexynsapHoe pazHooOpasue

JuzaitH 6ubimorek AaHHBIX. Mcrmonb3oBaHWE Ui BUPTYaJbHOTO CKPUHUHTA W IS
BBICOKOITPOM3BOIUTENIBHOTO CKpUHUHTA. TeopeTnyeckas KoMOMHATOpHAs XuMusi. PazopocanHbie
u cokycupoBanHslie Oubnuoreku. I'enepauus ctpykryp. RECAP. Fragmenter. Knacrepuzanus
mosekyn. HWepapxuueckue mnoaxoabl. Hewepapxuueckue mnoaxoasl. OTOop Monekyn 6e3
Kjacrepuzauuu. HaBurammss B XMMHYECKOM IPOCTPAHCTBE MOJIEKYJISpHBIX TpadoB U
OCHOBaHHbIE Ha ckaddonagax METOJbl KiIacTepu3aluu 00BEKTOB B XMMHUYECKOM MPOCTPAHCTBE.
CpaBHeHre OMOIMOTEK XUMHUECKUX COeTMHEHMH, KIacTepu3anus 0ObeKTOB U 0TOOP MOJIEKYT B
BBIOOPKY Ha OCHOBaHMU 3Toro. HaBuramus B XMMHUYECKOM IPOCTPAHCTBE C HCIOJIb30BaHUEM
metona GTM.



Tema 5. MonexkysipHble JECKPUITOPbI

Heckpunropsl. OnpeneneHne U UCIOIb30BAaHUE JECKPUIITOPOB. Poib AECKpUNITOPOB B
xemouH(popmaruke. MHoroobpasue npeckpuntopoB. Kiaccudukamus IECKpUOTOPOB IO
GyHKIMOHATHHOCTH.  DU3MKO-XMMHUYECKHE  JIECKPUIITOPBL.  TOMONIOTHYecKHe  MHJEKCHI.
Tpexmepubie. @parmentHole Aeckpuntopbl. Papmakodopubie aecKpuUOTOpbl. KoHCTaHTHI
3amectuTeneii. KBaHTOBO-XMMHUYECKHE NECKPUNTOPBI. JIECKpUITOPHI MOJIEKYJIIPHBIX IIOJIEH.
Jeckpuntopsl MoJekyispHoro monoOusi. Pacuer peckpumnrtopoB mns Moiekynd. Co3naHue
BXOZHBIX (haiJIOB JUIsl aHAJIN3A CBSI3U CTPYKTYPBI C PEAKLIMOHHOM CIIOCOOHOCTHIO.

Tema 6. MoaenupoBaHue «CTPYKTYpa-CBOMCTBO

Hcrtopust MomenupoBaHusi «CTpyKTypa-cBoiictBo» SAR/QSAR/QSPR. Knaccuueckuii
QSAR (merons! ['anua, @pu-Bunscona). SAR/QSAR/QSPR na aeckpunrtopax. CoBpeMeHHbIE
noaxoApl. Meroabpl MamMHHOIO 00yueHus. VHTennekTyanpHbIM aHamu3 JaHHBIX B
xeMouH(popMaTHKe. 3a1a4un MalMHHOTO 00y4deHus. Meroasl. MLR, rpebHeBas perpeccus, PLS,
kNN, uckyccrBennble HelpoHHBIe ceTr, SVM, pernaronue 1epeBbs, HAUBHBIN baiiec, rayccoBbl
npouecchl. VMcnonap3oBaHue METOA0B MAaIIMHHOTO oOydeHus. Banupanus u Kpocc-Baiauaanus.
ROC «kpussie. Ilpenobpaborka naHHBIX. XHUMHYEcKas NpenoOpaboTKa: OTOOp JaHHBIX H
cTanmapTu3anus. Marematudyeckas mpenoOpaboTka:  CcTaHAapTHU3alMs, IIKaJTHPOBaHUE,
HopManu3anus. CiydaiiHas koppessiinus u 0opbba ¢ Hell. KonceHncycuble nmoaxoasl. O0nacTb
npumeHuMocTi. 3D QSAR, ocHoBaHHBI Ha NPOCTPAHCTBEHHOM BBIPABHUBAHUU. MeETOAbI
npoctpancTBeHHOTO  BhIpaBHUBaHUSA. CoMFA, CoMSIA, Grid. Meronst 3D QSAR,
He3aBUcUMble OT BblpaBHHBaHMs. Grind. OO6mee mnoustue 06 nD QSAR. HWcropus
MOJICIIUPOBAHUS «CTPYKTypa-cBoiicTBO» SAR/QSAR/QSPR. OT60p neckpunTopoB, HOCTPOCHHE
MoJieJIel CTPYKTYypa-CBOMCTBO U CPAaBHEHHE KauecTBa MOJIECIICH.

9. Tekyuiuii KOHTPOJIb MO AUCUHUILIUHE

Texkymmii KOHTpOJIb HO AUCLUIUIMHE HPOBOIUTCSA IyTEM KOHTPOJS IOCELIAEMOCTH U
OLICHUBAHMs OTYETOB IO BBIOJHEHHBIM IPAKTHYECKUM paboraMm, u (ukcupyercs B (opme
KOHTPOJIbHOM TOYKH HE MEHee OJHOro pasa B cemecTp. [Ipy BBINOIHEHUH BCEX MPAKTUYECKUX
3a/laHuil MarucTpaHT JOIyCKAeTCs K C1ayue 3a4eTa.

IIpumep 3axanus 1JIs1 IPAKTHYECKO padoThbI:

C wucnons3oBanuem 6a3pl ChEMBL oT0epute naHHbIE 1O aKTHUBHOCTH COEIMHEHUUN
npotuB mukiaookcureHassi-2 (COX-2). Orbepure Hambosiee Haae)KHbIe AaHHBIC. [IpoBeanTe
XUMHUYECKYIO U MaTeMaTHUECKyI0 YUCTKY JaHHbIX. OT6epure 10% Habopa B KauecTBe BHELLIHETO
BaIMJUpYIOIIero Habopa ciaydaidHeiM obOpazom. C momompto mporpammsl ISIDA-MLR u
pPa3IUYHBIX THUIOB (PParMEHTHBIX JAECKPUIITOPOB MOCTpoiiTe Heckoinbko QSAR mopeneit (He
meree 10). [lnsg Banuaanuu MOJAEIM HUCHOJIB3YWTE S-KpaTHYH KPOCC-BAJIHMJIALMIO M BHELIHMN
Bauaupyommii Hadbop. OtéepuTe Nydiryro Moaenb. VIcmons3yiTe 3Ty MOJENb IJisi CKPUHUHTA
naHHbIX w3 0a3sl ZINC. B kadecTBe Habopa BO3BMHUTE TOJIBKO «JIEKapCTBOIOIOOHBIE
coenuHeHus» 0a3bl. M3 yncna coennHeHuH, moka3aBmux Haubonpuryo aktuBHocTh (IC50<10-7
MOJb/1T), oroeputre 5%, HMMEIOUIMX HAMMEHBIIYI0 CYMMY pAacCTOSIHUM OT CO€IMHEHHH,
MCIIOJIb30BAaHHBIX JJI TPEHUPOBKHU MOJIENH, B IPOCTPAHCTBE (PArMEHTHBIX JIE€CKPUIITOPOB.

IIpuMepsI TECTOBBIX 3a1aHUM:

1. Kakue u3 ykazanasix SMILES cooTBeTcTBYyeT MoOJIeKyIie aciupuHa’?

a. CC(=0)0clccccclC(0)=0

b. ¢1c(C(0)=0)cc(OC(0O)C)cccl

¢. OC(=0)c(ccecl)clOC(=0)C

d. c1(C(=0)0O)ccccclOC(=0)C

2. Kakue InChl nnst mpuBeneHHONW MOJIEKYJbl TyaHHHAa COOTBETCTBYIOT MOJIEKYJE U
ABIIAIOTCS CTaHAAPTHBIMU?

a. InCh1=1/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-
3/h1H,(H4,6,7,8,9,10,11)/f/n8,10H,6H2

b. InChl1=1S/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)



c. InChl=1S/C6H6N502/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)

d. InCh1=1/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-
3/h1H,(H4,6,7,8,9,10,11)/f/n7,9H,6H2

3. Kakoit SMARTS 3ampoca Oyner omnpeaensiTh BbIACIECHHYIO IOACTPYKTYpPY B
npUBEeIEHHON MosieKkyJie? ATOMBI BOAOPO/a HE IPUHUMATh BO BHUMaHUE.

a. N~*~*~N

b. NceeN
. [#7]ccc[#7]
. [NH2]aaa[NH2]

4. Kakas u3 npuBenenubix SMILES ynosnerBopsier mpuBeeHHOM cTpykType Mapkyia?

a. OCCclc(C)ccecl

b. OCCCCCCCCclcc(C(=0)0O)cccl

c. OCCCclccc(C(C)=0)ccl

d. OCCCclccc(COC=0)ccl

5. Kakoe W3 NpuBEIEHHBIX OTHECEHHH OTMEYCHHBIX (papmMakopopHbBIX IeHTpoB 1,2 u 3
sSIBJIsIeTCsl HanboJIee TTOJIHBIM B KOppeKTHBIM (ouH oTBeT)? O603nauenus: N - negative charge, P
- positive charge, H - hydrophobe, Ar - aromatic ring, A - H-acceptor, D - H-donor.

a.1:N; 2: D; 3: P,

o O

b.1:N; 2: A, D; 3: P, D;
c.1:N,A;2: A D; 3:P,D, Ar,
d.1:N,A;2: A,D,N; 3: P, A, D, Ar;

6. Kakum wu3 npuBeneHHsix Monekyn (1,2,3, 4) ynoBiaeTBopsieT NpUBEICHHBIN
TpeXTOYeUHbIi Tomojorndeckuii papmakodop P? O6osnauenus: P - positive charge, A - H-

acceptor, D - H-donor. PaccrostHust SIBJISIFOTCS TOITOJIOTHYECKAMHU.
a.l

7 Kakum u3 mnpuBenenHbix Mosiekyn (1,2,3,4) cooTBeTCTByeT MAaHHAas CTPYKTypa
Mapkyma?

a. 1l

b.2

c.3

d. 4

8. Kakas u3 ykazanusix cTpyktyp (1,2,3,4), conepxamuxcs B 6a3e, OyieT Bb1aBaThCs B
pe3ynbTare noucka 1o cyoctpykrype M? ATomsl BO10Opojia HE IPUHUMAIOTCSI BO BHUMAaHUE.

a. 1l

b.2

c.3

d. 4

9. Kakas u3 ykazanubix ctpyktyp (1,2,3,4), conepxamuxcs B 6a3e, OyAeT BbIIaBaThCS B
pe3ynbTare NoucKa 1o cyneperpykrype M?

a. 1l

b.2

c.3

d. 4

10. [IBe cTpyKTyphl 3a7ai0Tcs yKa3aHHBIMH HM)Ke OUTOBBIMH cTpokamu. Kakoit Oynmer
MHJEKC CX0KeCcTH TaHMMOTO MeX Ay JaHHBIMHU CTPYKTypamu?

Mol11000111011

Mol20100101101

a. 6/11

b. 5/8



c. 3/10
d. 3/8

11. Kakoe U3 npuBeJeHHBIX BBHIPAKEHUN COACPKUT (POPMYITy AJIs BBIUMCICHUS WHJCKCA

cX0kecTH TBepcKOoro? a-4mucio akTUBHBIX OUT B OJIHOM MOJIeKyIie, b - YUCIIO BKIIIOUCHHBIX OHT B
Jpyroi MoJieKyJie, ¢ - YUCI0 OUT, KOTOPBIE ABJISIFOTCA aKTUBHBIMU B 00€UX MOJIEKYJIaX.

a. ¢/(a+b-c)

b. 2c/(a+b)

c. (a+b-2c)/(a+b-c)

d. ¢/(ct+oa(a-c)+p(b-C))

12. B kakoil U3 TPUBENEHHBIX 0a3 JaHHBIX MOXHO HalTH WHGOPMAIIHUIO,

XapaKTePU3YIOIIYI0 TPOYHOCTh CBS3bIBAHHUS JaHHOIO XMMHYECKOTO COCIMHEHUS C PAa3IMYHBIMU
Oenxamu?

a. CAS

b. PubChem

c. ChEMBL

d. ZINC

13. Kakyto undopmaiuio o coeIlMHeHUH MOKHO HaiTu B 6a3e ChemSpider?

a. Xumudeckas CTpyKTypa

b. Mudopmarus 06 ucnbITaHUK JAaHHOTO COeIMHEHUs Ha bioassay

c. Kpucranmmdeckas CTpyKTypa MOJIEKYJIbI

d. Uugexc LASSO, xapakTepusyroluii HACKOJIbKO JaHHAs MOJEKyJa MOAXOIUT A

CBA3bIBAHUA C aKTUBHBIMU LHCHTPAMHA PA3JIMYHBIX q)CpMCHTOB

14. Kakwue 3Tarbl BXOJAT B IIPOIECC OCYIIECTBICHHS MTOMCKA MO CTPYKType?

a. CtangapTu3anus CoequHEHUs

b. 'enepanus xauI-koaa

c. [Touck MoJIeKyIIBI C TOMOIIBI0 CKPUHOB

d. ITouck MHIEKCA CXOKECTU JAHHOTO COCMHEHUS C IPYTUMH COCTUHCHUSIMU 0a3bl

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTreCTalumn

3ayet 1o Kypcy «XeMouH(pOpMaTHKa» MPOBOAUTCS B JOpME YCTHOTO ONPOCa CTYAEHTOB,

npoBepsitoriero ocsoenne komnerenuin UIMK-3.1, UTTK-3.2, UTIK-1.1, UIIK-1.2. Pe3ynapTaTh
3a4eTa ONpPeesIOTCS OLICHKAMHU «3aYTEHO» WUJTU «HE 3a4TEHO».

CoNoOAEWNE

PR RPRRPRREPERRERREER
©WoNU~wWNDEO

IIpumepHbIe BOMPOCHI 1JIs 3a4€TAa:

OcHoBHbIE CTIOCOOBI MPEACTAaBIECHUSI 00BEKTOB B XEMOHMH(OPMATHKE;
JInnelHbIe NpeCTaBICHNS,

MatpuuHsble IpeICTaBICHHUS;

burtoBsie pecTaBiIcHS;

CrangaptHbie (aiiabsl B XeMOUH(GOPMATHKE;

XeMoMeTpuKa U XeMOUH(POPMATHKA;

buoundopmaruka u xeMonHpopMaTHKa;

Jn3aiin OnOIMOTEeK TaHHBIX;

Paz6pocannbie U chokycupoBaHHbIE OUOINOTEKH;

I'enepanus cTpykryp;

RECAP;

Knacrepuzamus MonekyJ;

Hepapxuueckue u HeMepapXudeckue moaxo/Ibl;

OT60p MOJIEKY O€3 KJTacTepU3aIlig;

OcHoBHBIE cTIOCOOBI BaTUAIINHA MOJIETEH;

Kinaccudukanmonnsie Mmoaenu;

Perpeccuonnsie Mmoaenu;

OTO6Op AECKPUTITOPOB;

HaBuramus B XuMHUYeCKOM MTPOCTPAHCTBE KaK CIIOCO0 MOIETUPOBAHUS;



20. MeToasl MallTUHHOTO OOYYCHHUSI.

11. YyeOHO-MeTOAMYECKOE 00ecIIeUeHUe

a) DNEKTPOHHBIA Y4YeOHBIH KypCc 1O JUCHHUIUIMHE B JJICKTPOHHOM YHHBEPCHTETE
«Moodley - https://moodle.tsu.ru/enrol/index.php?id=34290

0) O1leHOYHBIC MaTepHAIbl TEKYIIEro KOHTPOJIS W IMPOMEKYTOYHOM AaTTeCTallMH II0
JTUCILUILIAHE.

B) [1maH ceMuHapCKUX 3aHIATHH MO JUCITUTUIMHE.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JUTepaTypa:

— Hobparumor M. M., Hazapo 10. @, KomoB A. H. OCHOBB KOMIBIOTEPHOTO
MoJieupoBanus HaHocucteM. Mocksa Jlanb, 2010. 376 c.

— Tomemyk O.X. Xumuueckue HCCIEIOBaHUS METOJAMU pacyera 3JIEKTPOHHOU
CTPYKTYpbl MoJiekya : ydeOHoe mocobue / O.X. ITlomemyk, J[.M. Kmwxnep. — Tomck :
Hznarenscreo TIIY, 2006. — 146 c.

— pimeBckuii P.B. KBaHTOBO-XMMUYECKHE pacuy€Thl MEXaHU3MOB XUMUYECKUX PEAKIUI
: yaebHO-MeTonndeckoe nocodue / P.B. Lpmmesckuii, I'.I". T'apudzsaosa, I'.M. XpankoBckuid. —
Kazans : U3marensctBo KHUTY, 2012. — 87 c.

— MamxkunoB T.UM. Beenenue B xemoumnpopmaTuky: KommbpioTepHOe mMpeacTaBieHHE
XUMHUYECKHX CTPYKTYp: yueO. mocobue / T.U. Mamxunos, .M. backun, U.C. Antunux, A.A.
Bapmuek. - Kazanb: Kazan. yu-t, 2013. - 174 c.

— XenbThe X.-/l. 1 1p. MonekysspHOe MOJEIIUPOBAHUE: TEOPHU U IIPAKTUKA: 11O pel. B.
A. lMamomuua u E. B. Paguenko; niep. ¢ anri. - M: bunom. JIabopaTtopus 3nanuii, 2009. -318 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

— EpmakoB A.M. KBaHTOBas MexaHuWka M KBaHTOBas XuMMs. B 2 u. : y4yeOHUK u
npakTukyM Juist By30B / AWM. Epmakos. — M. : U3natensctBo FOpaiit, 2020. — 585 c.

— ConosbeB M.E. Kommnbrotepnas xumusi / — MLE. ConosbeB, M.M. ConoBbeB. — M. :
000 «COJIOH-TIPECC», 2005. — 536 c.

— AHcenbM A. 1. OCHOBBI CTaTUCTHUYECKON (U3UKU U TEPMOJUHAMUKHU: y4yel. mocodue.
Mocksa Jlanb, 2007. — 423 c.

— Acmuukas A, ®., Kupcoepr JI. B. MHcnonbzoBanue HUHPOPMALUOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJOTMM mpu 0O0y4eHMM XHUMHUHU @ MeToauyeckoe mocodue. M.:
BUHOM. JIab6oparopus 31anuii, 2012. - 358 c.

B) pecypchl cetu MHTepHeT:

— Hayunsiii  xypuan «Journal of Chemical information and modelingy» -
https://pubs.acs.org/journal/jcisd8

— Hayunsrii KypHaI «Molecular informatics» —
https://onlinelibrary.wiley.com/journal/18681751

— DnexTpoHHbIN yueOHbIl Kype «Everything you need to get started in medical billing &
coding» — https://www.medicalbillingandcoding.org/what-is-mbac/

— Hayunsiit  xypHan «Journal of Chemical information and modeling» —
https://pubs.acs.org/journal/jcisd8

— Hayunprii KypHaI «Molecular informatics» -
https://onlinelibrary.wiley.com/journal/18681751
— Hayunbrit KypHaI «Journal of Cheminformatics» —

https://jcheminf.biomedcentral.com/
— Bupryanpnas naboparopust «Virtual Computational Chemistry Laboratory» —
http://www.vcclab.org/



https://moodle.tsu.ru/enrol/index.php?id=34290
https://pubs.acs.org/journal/jcisd8
https://onlinelibrary.wiley.com/journal/18681751
https://www.medicalbillingandcoding.org/what-is-mbac/
https://pubs.acs.org/journal/jcisd8
https://onlinelibrary.wiley.com/journal/18681751
https://jcheminf.biomedcentral.com/
http://www.vcclab.org/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO pacpoCTpaHsIeMOoe MPOrpaMMHOE O0ecTieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKiIroYaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO JOCTyIHBIE 00saunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) pod)eCCHOHANIbHBIC Oa3bl JAHHBIX:

— baza mannsix «Protein Data Bank» — http://www.rcsb.org

— CoekrpasibHas  0a3a  JaHHBIX  OpraHMueckux  coeauHeHuid  «SDBS»  —
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi

— baza pgaHHBIX MO pacCYMTAHHOW KBAHTOBO-XMMHUYECKHMMH METOJAMH TE€OMETPHHU
COEIMHEHU N «Computational Chemistry Comparison and Benchmark» —
https://cccbdb.nist.gov/geomi1x.asp

— baza mannbix «Tepmuyeckne Koncranter Bemiects» — http://www.chem.msu.ru/cgi-
bin/tkv.pl?show=welcome.html/welcome.html

— Basza nanasix « ChEMBL» — https://www.ebi.ac.uk/chembl

— baza gannaeix «ChemSpider» — http://www.chemspider.com

— baza mannsix «PubChemy — http://pubchem.ncbi.nlm.nih.qov/

— baza mannbix «Reaxys» — http://www.reaxys.com

— baza mannsix «ZINC» — http://zinc.docking.org

14. MaTepuaabHO-TeXHHYeCKOe odecreyeHme

Aynuropuu AJig NPOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun JUisl TIPOBENEHHS 3aHATHUM CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX MU
IPYHIOBBIX KOHCYJIbTALUH, TEKYIIIET0 KOHTPOJISL U MPOMEKYTOYHON aTTeCTalllu.

ITomerieHust U1l caMOCTOSITENNbHON paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYNIOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynuropun Uil TPOBEACHMSI 3aHATUM  JIEKIMOHHOIO U CEMUHApCKOro THIIA
WHIVBUAYAJIBbHBIX M TPYNIOBBIX KOHCYJIBTAlMi, TEKYIIEro KOHTPOJS W IMPOMEXYTOYHOMN
aTTeCTallll B CMEIIEHHOM QopmaTte («AKTPY»).

15. Uudopmanus o pa3padoTUHKax

XneOuukoB Awnzaped lBanoBuu, 1O-p. XuM. Hayk, npodeccop. Kadenpa mpupomnbix
coeMHeHuH, papmManeBTHYeCKOi 1 METUIIMHCKON XuMuM HalmoHanbHOTO McCie10BaTenbCKOro
ToMmckoro rocy1apcTBEHHOI0 YHUBEPCUTETA, Mpodeccop.
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