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1. lesab 1 n1aHUpPYyeMble Pe3yJbTAThl 0CBOCHHS IMCHHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

OIIK-3. CnocobeH UCIONb30BaTh BBIUMCIUTEIBHBIE METOAbI M  aJalTHPOBATH
CYIIECTBYIOIIHE MPOTPAMMHBIE TPOAYKTHI ISl peIIeHHs 3a1a4 MpodeccnoHabHON eI TeTbHOCTH

Pe3ynbpTaTramMu ocBOEHUS IUCUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI JOCTHKECHUS
KOMIIETEHLIH:

HOIIK-3.1. Ucnonb3yet coBpeMennbie | T-TrexHonoruu npu coope, aHaause u
IpeCTaBICHUN HHPOPMAITUH XUMHYECKOTO TIPOQHIIS.

HOIIK-3.2. Ucnonp3yeT cTaHJapTHBIE U OPUTHHAIBHBIE TPOTPAMMHBIE POYKTHI, IPH
HEOOXOIUMOCTH QAANTUPYS UX JIJIS pEHICHHs 3a/1a4 MPOPECCHOHATBHON AEITETLHOCTH.

HOIIK-3.3. Ucnonb3yeT COBpeMEHHBIE BEIYUCIUTEILHBIE METOBI 111 00paOOTKU TaHHBIX
XUMHUYECKOT0 HKCTIEPUMEHTA, MOJICIMPOBAHUS CBOMCTB BEIIECTB (MaTepUalioB) U MPOIIECCOB C UX
y4acTUEM.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— chopmMupoBaTh NPEACTABICHUS O TMpeaMeTe XEMOMH(POPMATHKH, €€ OCHOBHBIX
MMOHATHUIX, METOAAX U MOAX0JaX, a TAKKE BO3MOKHOCTH HCIIOJIb30BaHUS €€ METOIOB 1 MMOAXO0J0B
JUI HAYYHO-TIPAKTUYECKUX LIEIICH;

— HAy4YUTh MaruCTPaHTOB UCIIOJIb30BATh CPEICTBA XEMOUH(OPMATHKH JIJIsl TIPEACKA3aHUS
CTPYKTYpbl COEAMHEHUS C TpeOyeMbIMH OHOIOTUYECKUMHU, XUMUYECKUMH U (HU3HUKO-
XHMHYSCKHMH CBOMCTBAMH;

— OCBOUTH METO/IbI XeMOMH(POPMATHKH, TPEOYIOLIUECS ISl PEIICHUS TE€X WM UHBIX 3a]a4
B XHMUH;

— y3HaTh CIIOCOOBI MPECTABICHUS XUMUYECKUX JAHHBIX, METO/Ibl OCYILIIECTBICHUS TTOUCKA
B XUMHUYECKHX 0a3ax JaHHBIX; OCHOBHBIC XUMHUYECKHE 0a3bl JAaHHBIX, HCIIOJIb3YEMbIC B PA3IMYHBIX
HAYYHBIX I[EJIX, U METOJIbl paOOThI C HUMHU.

3. MecTo AMCUUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/luciumnnuza (MOmyn)».
JlucuunianHa OTHOCHTCS K 4YacTH 0Opa3oBaTeNbHON MporpamMMmebl, (HOpMHpPYyeMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUM, TIpe/IaraeTcsi 00yJaromMcs Ha BEIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 10 AUCHHUIINHE

Tperuii cemecTp, 3a4€T C OLIEHKOMN

5. BxoaHblie Tpeﬁonamm AJik OCBOCHHUA JUCHUIIJINHBI

Z[J'ISI yCcrnemHOro OCBOCHUA JUCHUIIINHBI Tpe6y10TCH PE3yJIbTAThI O6y‘leHI/I}I 1o
CICAYyIOIUM JUCHUIIIIMHAM: «KBantoBas XHUMUA», «Pu3nueckas XHUMUA», «Opl"aHI/I‘IGCKaﬂ
XHUMUA», «CTpOCHI/Ie BCIICCTBa», IOJYUCHHBIC B paMKax O6y‘ICHI/I${ o nporpamMmme 6aKaJ1aBpHaTa
WK CIICHHUAJINTETA.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUHUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISAET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-neKuun: 16 u.
-IpaKTUYECKNE 3aHATHA: 16 4.
B TOM YHCJIe TPAKTHYECKas MOATOTOBKa: 16 u.
O6beM caMOoCTOSTENbHON pabOThI CTYI€HTA ONpeieNieH YUEOHbBIM IJIAHOM.



8. Coaep:xkanue TUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. BBenenue B TUCHUIUINHY

Beenenue B mucturuinny. OcHOBHBIE mpoOsembl xumud. [IpsimMas u oOpatHast 3aauu
monenupoBanus. Mx  pemenue. Ilpennaznauenue xemomHpopmaruku. OmnpexneneHue
xemouH(popmatuku. XemMouHbopMaTUKa Kak HayyHas AMCUMUILIMHA. XeMOMH(pOpMaTHKa Kak
JUCHUTUIMHA TEOPETHUECKOW XUMuUU. MlcTopust XeMOMH(pOPMATHKH.

Tewma 2. [IpeacraBieHne XUMHUYECKUX O0OBEKTOB

[IpencraBnenne mosnekyn. TUnMUHbBIE NPEACTABICHUS MOJEKYJ B XUMHUHU (CTPYKTypHas
dopmyna, xumuyeckas ¢opmyna, TpuBHagbHOEe UMs). (OCOOEHHOCTH MpPEACTaBICHUS B
xemMounH(popmatuke, TpeOOBaHMS K TMPEICTaBICHHUSIM. Buasl npenactaBieHuid. JluHeiHbe
npeacrasienus (umena, WLN, SMILES, SLN, InChl). IIpencraBnenre MoJIeKyJIIpHBIX TpadoB.
butoBble CTPOKM (CTPYKTYpHBIE KIIIOYM, OTIEYAaTKU MAJbLEB, XAUIMPOBAaHHBIE OTIEYATKU
nanblieB). MaTpuyHoe mpecTaBieHue, BUapl MaTpull. TabnuyHoe npeacraBieHue. TpexMepHbie
npencrasieHus. Koopaunarel atoMmoB. IloBepxHocTu. Buabl noBepxHocTell (BaH-Aep-BaalbCcoBa
MIOBEPXHOCTh, MOBEPXHOCTh KOHHOJUIM, AOCTyNHasi pacTBOPUTENIO IMOBEPXHOCTh, ITIOBEPXHOCTh
UCKJIFOUEHHOTO PacTBOPUTEIIS, MOBEPXHOCTh MOJIOCTH (pepMEHTa, MOBEPXHOCTh M30IUIOTHOCTH,
packpallieHHble MOBEPXHOCTH). MonekynspHas ¢opmbl. CtpykTypsl Mapkyma. Tunuuxble
dopmarsr daiinoB (MDL, Sybyl, PDB). KonBepramust mexny mnpeacraBieHusiMu. KoHBepcus
CTPYKTypa-uMsi U UMs-cTpykTypa. KoHBepcusi CTpyKTyphl B JIuHEeHHbIe npenctaBienus. 2D-3D
koHBepranus. [IpencraBnenus peakumii. TunuuHoe mpencrasineHue peakuuii. IIpencrasienne
peakuu Kak Habopa peareHTOB U MpoayKToB. lIpencraBieHuss peakuuil Kak XapaKTEPUCTHK
peakuuoHHOro ueHrpa. I[IpencraBieHus peakuuMid Kak pa3sHOCTH IIPOJYKTOB M PEarcHTOB.
IIpencraBnenune peakuuu Dymxura.  Ilpencrasnenne Yrru-yrymxu. IlpencraBnenus
XUMHYECKHX CTPYKTYp - pPy4HOE co3naHue u uHtepnperanus npexacraBieHuii SMILES, InChl.
PenaktupoBanue CTPYKTYphl MOJIEKYJ C HCIOJIb30BaHHEM peaakTopoB. Coznanue ¢ailnios,
conepkanux Tpebyemoe mpexacraBieHue Moiekyn. [louck B 6a3e manHbix mo SMARTS.
PenaktupoBanue peakuuid. [lonck aToM-aTOMHOTO cOOTBETCTBUS B peakiusax. Co3ganue ¢aiiios,
COJIEpKAIIMX Pa3JINYHbIE NIPEACTaBICHUS PEAKLIAN.

Tema 3. XumMuueckue 0a3bl JaHHBIX

Xumuueckue 0a3pl  gaHHBIX. Tumbl 6a3. ba3bl  Monekysn, CHEKTpOB, OEJKOB,
KpHucTamorpadpudyeckue, 6MoMoseKysbl. Buapl noucka B xumuueckux 0azax JaHHbIX. [Tonck mo
CTPYKTYypE, MOACTPYKTYpPE, CYNEPCTPYKTYPE U MO MOJIEKYJSIPHOMY CXOJACTBY B 0a3axX JaHHBIX.
OcHoBHbIE aITOpUTMBI IOUCKA. Mcnionp3oBanue CkpuHOB. PexypcuBHBIN 0AX0A. Y IbMaHOBCKUN
noaxoAd. Ilouck B 3D 0Gazax manubix. @apmaxodopsl. @apmakodopHsii nouck. Co3gaHue u
yIpaBIeHUEe KOMIBIOTEPHBIX 0a3 JAHHBIX XUMHUECKUX COCAMHEHU, peakuii 1 cMecei.

Tewma 4. MonexynsapHoe pazHooOpasue

JuzaitH O6ubimoTek AaHHBIX. Mcmonb3oBaHue Ui BUPTYaJbHOIO CKPUHUHIA W IS
BBICOKOITPOM3BOIUTEILHOTO CKpUHUHTA. TeopeTnyeckas KoOMOMHATOpHAs XuMusi. PazdpocanHbie
u cokycupoBanHble Oubnuoreku. I'enepauus ctpykryp. RECAP. Fragmenter. Knacrepuzanus
mosiekyn. Hepapxuueckue moaxoasl. Heuepapxuueckue mnoaxoasl. OTOop Momnekyn 06e3
KJactepuzanuu. HaBuramus B XuMHU4eCKOM MPOCTPAHCTBE MOJIEKYJIIPHBIX I'padoOB U OCHOBAHHBIE
Ha ckadosgax METoJbl KiIacTepU3allii OObEKTOB B XMMHUYECKOM IpocTpaHcTBe. CpaBHEHUE
OMOIMOTEK XMMUUYECKUX COEAMHEHUH, KilacTepu3anus o0beKTOB U 0TOOp MOJIEKYII B BEIOOPKY Ha
OCHOBaHuM 3TOro. HaBuranus B XMMHU4YECKOM MPOCTPAHCTBE C McHob30BaHueM MeTona GTM.

Tema 5. MonekyJsspHbIE JECKPUIITOPHI

Heckpunropsl. OmnpeneseHne U UCHOJIb30BaHUE JECKPUIITOPOB. Poib neCcKpunTopoB B
xeMonHpopmatuke. MHoroobpasue aeckpuntopoB. Kiaccudukamus AecKpUNTOPOB MO
¢byHkuoHanbHOCTH.  DU3MKO-XUMUYECKHE  JIeCKPUNTOPHL.  TOIMOJIOTHYECKHE  UHAEKCHI.
Tpexmepuble. @parmMeHTHbIe JeckpunTopsl. PapmakodopHble HecKpUNTOpbl. KOHCTaHTHI
3amectuTened. KBaHTOBO-XMMHUYECKUE AECKPUNTOPBI. J(eCKPUNTOPBI MOJEKYJISPHBIX ITOJIEH.
JleckpunTopbl MoJeKyJIsgpHOro mnojoous. Pacuer neckpunrtopoB s Mojekyn. CosnaHue
BXOJIHBIX (DalJIOB JIJIs1 aHAIM3a CBSI3U CTPYKTYPHI C PEAKIIMOHHON CITOCOOHOCTHIO.



Tema 6. MoaenupoBaHue «CTPYKTYpa-CBOMCTBO

Hctopus MonenupoBaHusi «cTpyKTypa-cBoiictBo» SAR/QSAR/QSPR. Kiaccuueckuit
QSAR (merons! ['anua, @pu-Bunscona). SAR/QSAR/QSPR na aeckpunrtopax. CoBpeMeHHbIS
noaxoApl. Meroabpl MamMHHOIO 00yueHus. MHTennekTyanpHbI aHauu3 JaHHBIX B
xeMouH(popMaTHKe. 3a1a4u MamMHHOTO o0y4denus. Metonbel. MLR, rpeGneBast perpeccusi, PLS,
kNN, uckyccrBeHHble HelpoHHBIe ceTr, SVM, pelnaromue 1epeBbs, HAUBHBIN baiiec, rayccoBbl
npouecchl. VMcnonap3oBaHue METOA0B MAaIIMHHOTO oOydeHus. Banupanus u Kpocc-Baiauaalus.
ROC «kpussie. Ilpenobpaborka naHHBIX. XHMHUYECKas NpenoOpadoTka: OTOOp IaHHBIX H
cTangapTu3anus. Maremarudeckas mpenoOpaboTKa:  CTaHgapTHU3alMs, IIKaJIUPOBaHUE,
HopMmanu3anus. CiyvaiiHas xoppersinust 1 6opbba ¢ Hell. Koncencycusle moaxosnsl. O0nacts
npumeHuMoctd. 3D QSAR, ocHOBaHHBI Ha MPOCTPAHCTBEHHOM BBIPABHHUBAHWUU. METOIbI
npoctpancTBeHHoro BeipaBHuBaHus. COMFA, CoMSIA, Grid. Metoast 3D QSAR, He3aBucumsbie
ot BelpaBHuBaHUsA. Grind. O6mee monstue 06 nD QSAR. Mctopus MmonenupoBaHus «CTPYKTypa-
coiictBo» SAR/QSAR/QSPR. O160p 1ecKpUNTOPOB, TOCTPOCHUE MOAETICH CTPYKTYpa-CBOUCTBO
U CpaBHEHHE KayecTBa MOJeleH.

9. Tekyuiuii KOHTPOJIb MO AUCHUILIUHE

Texymuil KOHTPOJIb MO AMCLMIIIMHE MPOBOAUTCSA ITyTEM KOHTPOJISI MOCEIAEMOCTH U
OLICHUBAHMS OTYETOB IO BBIOJHEHHBIM IPAKTHYECKUM paboraMm, u (ukcupyercs B (opme
KOHTPOJILHOM TOYKM HE MEHEE OJHOro pasza B ceMecTp. IIpu BbIIONIHEHUM BCEX IPAKTUYECKHUX
3alaHui MaruCTPAHT JOITyCKAETCs K CAaye 3a4eTa.

IIpumep 3axanus 1Jis1 NPaKTHYeCKOil padoThbI:

C wucnons3zoBanueM 6a3zpl ChEMBL otGepute naHHbBIE 110 AKTUBHOCTH COEAMHEHUM
npotuB nukiookcureHaspi-2 (COX-2). Orbepure HambOosiee HaaeKHbIC NaHHbIC. [IpoBenuTe
XMMHUYECKYIO0 U MaTeMaTHUYEeCKYI0 YUCTKY AaHHbIX. OTOeputre 10% Habopa B KauecTBe BHEIIHETO
BAIMUPYIOIIET0 Habopa ciydaiHbIM oOpa3zom. C momomisio mporpammbl ISIDA-MLR u
pasIMYHbIX THUIIOB (PparMEHTHBIX JECKPHUITOPOB MocTpoiiTe Heckoiabko QSAR mopenei (e
meHee 10). [ns Banmganuu MoJENM MCIONb3YyWTE S5-KPAaTHYIO KpOCC-BAIUAALMIO M BHEIIHUN
Banuupyromuil Habop. OTOepute nyunryo Mozaens. Mcnomnb3yiite 3Ty Mozenb Ui CKpUHUHTA
nanHbix u3 0asel ZINC. B kadectBe HabOopa BO3BMHUTE TOJIBKO <JIEKAPCTBOMOOOHBIC
coerHeHus» 0asbl. M3 yncia coenHeHui, noka3zaBmux HanOompIryto aktuBHocTh (IC50<10-7
MoJIb/T), oTOepute 5%, HUMEIOIMMX HAaWMEHBIIYI0 CYMMY pAacCTOSIHUM OT COeAMHEHMHI,
UCIOJIb30BaHHBIX JUISl TPEHUPOBKU MOJIENH, B IPOCTPAHCTBE ()PArMEHTHBIX IECKPUIITOPOB.

IIpumepbl TecTOBBIX 3a/1aHUI:

1. Kakue u3 ykazanusix SMILES cooTtBeTcTByeT MoseKyIe acnupruHa’?

a. CC(=0)0OclccceclC(0)=0

b. ¢1c(C(0)=0)cc(OC(O)C)cecl

c. OC(=0)c(ccecl)c10C(=0)C

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

2. Kakue InChl nns mpuBeneHHOW MOJEKYJIbl T'yaHWHA COOTBETCTBYIOT MOJIEKYJIE H
ABIIAIOTCSA CTaHAAPTHBIMU?

a.InChl1=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.InChI=1/C5H5N50/c6-5-9-3-2(4(11)10-5)7-1-8-3/h1H,(H4,6,7,8,9,10,11)/f/h7,9H,6H2

3. Kakoit SMARTS 3ampoca Oyner omnpenensTh BBIICICHHYIO MOJACTPYKTYpY B
MIPUBEAEHHON MoJIeKyJie? ATOMBI BOJOPOAA HE IPUHUMATh BO BHUMAHUE.

a. N~*~*~N

b. NcceN

C. [#7]ccc[#7]



d. [NH2]aaa[NH2]

4. Kakas u3 npuseneHHblx SMILES ynoBnerBopsieT npuBeeHHOM CTpykType Mapkya?

a. OCCclc(C)ccecl

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

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

d. OCCCclccc(COC=0)ccl

5. Kakoe W3 NpuBEIECHHBIX OTHECEHHH OTMEYCHHBIX (papmMakopopHBIX IeHTpoB 1,2 1 3
sSIBJIsIeTCsl HanboJIee TOJIHBIM B KOppeKTHBIM (ouH oTBeT)? O603naueHus: N - negative charge, P
- positive charge, H - hydrophobe, Ar - aromatic ring, A - H-acceptor, D - H-donor.

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

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 npueneHnsix Monekyn (1,2,3, 4) ynoBiaeTBopsieT NpUBEICHHBIN
TPEXTOYEUHBIN Tomojornyeckuii papmakopop P? O6o3maucuus: P - positive charge, A - H-

acceptor, D - H-donor. PaccrosiHust SIBJISIFOTCS TOTIOJIOTHYECKAMHU.
a.l

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

a. 1l

b.2

c.3

d. 4

8. Kakas u3 ykazanusix ctpykryp (1,2,3,4), conepxamuxcs B 6a3e, Oy/ieT BbJaBaThCs B
pe3ynbTare noucka 1o cyocrpykrype M? ATomsl BO0poja HE IPUHUMAIOTCSI BO BHUMAHUE.

a. 1l

b.2

c.3

d. 4

9. Kakas u3 ykazannsix ctpyktyp (1,2,3,4), conepkamuxcs B 6a3e, OyJeT BbIIABAThCS B
pe3ynbTare NoucKa 1o cyneperpykrype M?

a. 1l

b.2

c.3

d. 4

10. [IBe cTpyKTyphl 3a7ai0Tcs yKa3aHHBIMHM HM)Ke OUTOBBIMHM cTpokamu. Kakoit Oyner
MHJEKC CX0KeCTH TaHMMOTO MeX 1y JaHHBIMHU CTPYKTypamu?

Mol11000111011

Mol20100101101

a. 6/11

b. 5/8

c. 3/10

d. 3/8

11. Kakoe 13 npuBeIeHHBIX BBIPAXKEHUH COAEPKUT (POPMYITY IS BHIYMCICHUS MHIEKCA
cxoxecTd TBEPCKOro? a-yuciio akTUBHBIX OUT B OJHON MOJIEKYJI€e, b - YUCIIO BKIIOUYEHHBIX OUT B
JpyToil MOJIEKyJIe, C - YUCII0 OUT, KOTOPBIE SBISIIOTCS aKTUBHBIMHU B 00€UX MOJIEKYJIaX.

a. ¢/(at+b-c)

b. 2c/(a+b)

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



d. ¢/(ctoa(a-c)+f(b-C))
12. B kakoil U3 TPUBENEHHBIX 0a3 [JaHHBIX MOXHO HalTH WHGOpPMAIIHUIO,
XapaKTEePU3YIOLLYI0 IPOYHOCTh CBS3bIBAHUS JAHHOTO XMMUYECKOI'O COECIMHEHHUS C Pa3IMUYHbIMU

Oenxamu?
a. CAS

b. PubChem

c. ChEMBL

d. ZINC

13. Kakyto nndopmaiuo o coeTMHEHINH MOKHO HaiiTh B 6aze ChemSpider?
a. Xumudeckas CTpyKTypa

b. Uud

opManusa 00 UCIBITAaHUU JaHHOI'O COCIMHCHHUS Ha biO&SS&y

c. Kpucramnnueckasi CTpyKkTypa MOJIEKYJIbI
d. Manekc LASSO, xapakTepu3yromMid HACKOJBKO JIaHHAs MOJIEKyJa TOIXOIUT IS

CBA3bIBAHHUA C

AKTUBHBIMHA LCHTPAMU Pa3JIAYHBIX (bepMeHTOB

14. Kakue sTamnbl BXOAAT B MPOLECC OCYIIECTBICHUS MTOMCKA IO CTPYKTYype?

a. CtangapTu3anus COeIMHEHUs

b. I'eneparnus xam-koaa

c. [Tonck MoOJIEKyJIbI C TOMOIIIBIO CKPUHOB

d. [Touck MHAEKCA CXOKECTH JAHHOTO COSAUHEHUS C IPYTUMU COSAMHEHHUSIMH 0a3bl

10. HOpﬂI{OK MPOBCACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO'lHOﬁ aTTeCTallumn

3ayeT ¢ OLIEHKOU B TPEThEM CEMECTpe MPOBOAUTCS B (POPME YCTHOIO OIIpOca CTYJICHTOB U
nposepsier MOIIK 3.1., MOIIK 3.2., MOIIK 3.3.
IIpumepHbIe BOMPOCHI IUIsI 3a4eTa:

RHRoOoo~NoGO~LNE

0.

-
=

12.
13.
14.
15.
16.
17.
18.
19.

OcHOBHBIE CIIOCOOBI IPEACTABICHUS OOBEKTOB B XeMOUH(OpPMATHKE;
JInneliHbIe peacTaBICHNUS;

MarpuuHsle IpeACcTaBICHHUS;

buToBBIE MpecTaBICHMS;

CranpapTHble (ailsibl B XeMOMH(pOpMaTHKE;

XeMoMeTpuKa U XeMOUH(OpPMATHKa;

buonndopmatika u xeMonH(pOpPMaTHKa;

Jln3aiin OMOINOTEK TaHHBIX;

Pa3z6pocannbie 1 choKycupoBaHHBIE OMOIUOTEKY;

I'enepanus CTpykTyp;

RECAP;

Knacrepuzanus Monexyi;

Hepapxuueckue 1 HemepapXxuyeckue MoIX0bl;

Ot60p MosieKy1 03 Ki1acTepu3aluy;

OcHOBHBIE CIOCOOBI BAJIUJAIIMN MOJIENEH;

Kiaccudukanronnsie Mmoienu;

Perpeccuonnslie Mojienu;

OT60p 1ECKpUNITOPOB;

HaBuramus B XMMHUECKOM MPOCTPAHCTBE KaK CIIOCO0 MOAETHPOBAHHUS;
MeTo1bl MAaTMHHOTO O0yYEeHHS.

Pe3leLTaTBI OIMPECACIIAOTCA OUCHKAMHU «OTIUYHO», «XOPOHIO», «KYAOBJICTBOPHUTCIBHO»
NN «HCYAOBJIECTBOPHUTCIIHEHOY.

OI_ICHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIIM OaHBbI TOJIHBIC U MPAaBUJIbBHBIC OTBCTHI
Ha BCC BOIIPOCHI; COACPIKAHUEC OTBETA U3JIOKCHO JIOTUYHO U IMOCICAOBATCIbHO,; CYIICCTBCHHLIC

bakTHueckue

OIIMOKHU OTCYTCTBYIOT, OTBCT COOTBCTCTBYCT HOPMaM PYCCKOI'0 JUTCPATYPHOTO

sA3bIKa. CTYJIeHT AOJDKCH OaThb HUCYCPIIBIBAOIIHNE W IMPAaBUIIBHBIC OTBETHI HAa YTOYHAIONIHME H



JOTIOTHUTEIbHBIE BOIMPOCH! dK3aMeHaTopa Mo TeMe BompocoB. He nomyckaiorcs HeOomblne
OIIMOKY ¥ TIOTPEUTHOCTH, HE UMEIOIIUE MPUHIIUITHATEHOTO XapaKkTepa.

OrneHka «XOpoII0y» BBICTABISETCS CTYJIEHTY, €CIIU JIaHbl HE MOJHbIE, HO MPaBUJIbHbBIE 110
CYTE€BOM COCTAaBJISIOLIEH OTBETHl Ha BCE BOIPOCHI; COJEP)KAaHUE OTBETA U3JIOKEHO JIOTUYHO U
MOCNIEI0BATENbHO;  MPUCYTCTBYIOT  HECYIIECTBEHHbIE  (haKTUYECKHME  OMIMOKH;  OTBET
COOTBETCTBYET HOPMaM PYCCKOTO JIUTEPaTypHOTo si3bika. CTYJIEHT JOJIKEH JaTh MPaBHIIbHbBIC
OTBETHl HAa BCE YTOUHSIOUIME U JOIMOJHUTEIbHBIE BOIPOCHI HK3aMEHATOpa MO TEME BOIPOCOB.
Jomyckatotcst HeOOobIIe OMMOKH U MTOTPEITHOCTH, HE UMEIOITUE TPUHIIMITAATIHFHOTO XapaKTepa.

OneHka «yJ1I0BI€TBOPUTEIHLHOY BBICTABIISETCS CTYACHTY, €CIIM Ha OOJIBIIMHCTBO BOIIPOCOB
JlaHbl HE TOJHBIC, HO MPABHIbHBIC 1O CYTEBOW COCTABISIONICH OTBETHI, COJEpPKAHUE OTBETA
U3JIO)KEHO JIOTUYHO U IMOCIIE[OBATEIbHO; IPUCYTCTBYIOT HECYIIECTBEHHbIE (haKTHUUECKUe
OIIMOKHU; OTBET COOTBETCTBYET HOPMAM PYCCKOTO JIMTEPATYPHOTO si3bika. CTyIEHT JOJKCH 1aTh
IpaBWIbHBIE OTBETHI Ha OONBIIYI0 YacTh YTOYHSIOIIUX M JIOMOJHUTEIbHBIX BOIIPOCOB
PK3aMeHaTopa MO TeMe BOIpOcoB. JlomyckaloTcs OMMOKHM M TMOTPEUIHOCTH, HMEIOIINe
MPUHIIUIIAATIBHOTO XapaKTepa.

OrneHka «HEYAOBJIETBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, €CJIM OH HE Jlajl OTBETa Ha
OOJIBIIMHCTBO BOMPOCOB MPH 3alUTE UHIUBUIYATHHOTO 33aJlaHUs; Aajl HEBEpHBIE, COJIEpIKalIie
(dakTryeckue OMMOKH, OTBETHI Ha BCE BOIMPOCHI; HE CMOT OTBETHTH 0OJiee, YeM Ha IMOJIOBUHY
JNOTIONTHUTEIBHBIX M YTOYHSIONIMX  BONPOCOB  TpenojaBareidss U CTYJIEHTOB.
«HeynoBIeTBOPUTENIBHO» BBICTABIISIETCSI CTYJEHTY, OTKa3aBIIEMYCsl OTBEYaTb Ha BOIPOCHI
MpenoaaBaTens U CTyACHTOB

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHHue

a) DIEKTPOHHBIN y4eOHBIN KypC MO AUCHUILIMHE B 3JIEKTPOHHOM YHUBepcuTeTe «Moodle»
- https://moodle.tsu.ru/course/

6) OI_IeHOIIHBIe MaTepHrajibl TCKYHICIO KOHTPOJIA H HpOMe)KyTOHHOﬁ arrecraiumuu 110
ITUCLUILIINHE.

B) IInan MNPAaKTUICCKUX 3aHATHH 110 AJUCLUITIIINHE.

r) MeTtoauueckue yka3aHus 110 IPOBEACHHUIO MPAKTUYECKUX 3aHATHH.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEparypa:

— Hobparumos M. M., Hazapo 10. @, KosmoB A. H. OCHOBB KOMIBIOTEPHOTO
MojiepoBaHus HaHocucteM. Mocksa Jlanb, 2010. 376 c.

— Tomemyk O.X. Xumuueckue HCCIENOBAaHUS METOJAMU pacdera dJIEKTPOHHOU
CTPYKTYypbI MoJieky : yueoHoe nocodue / O.X. Ionemyx, I.M. Kuxnep. — Tomck : U3narenscTBo
TIIY, 2006. — 146 c.

— [prmeBckuii P.B. KBaHTOBO-XMMHYECKHE PACUEThl MEXaHU3MOB XUMHYECKUX PEAKIIUH :
yuebHo-MeToauueckoe nocoobue / P.B. Ilpmmesckuit, I'.I. T'apud3zsnona, I.M. XpankoBckuii. —
Kazans : UsnatensctBo KHUTY, 2012. — 87 c.

— Mamxunos T.U. Beenenue B xemouHpopmaTuky: KommbroTepHOe mNpeacTaBieHHe
XUMHUYECKHUX CTPYKTyp: yueO. mocobue / T.M. Mamxkunos, .M. backun, U.C. Antunun, A.A.
Bapmnek. - Kazanp: Kazan. yu-1, 2013. - 174 c.

— XenbThe X.-/. 1 1p. MonekyIapHOe MOICIUPOBAHUE: TEOPHUS U MTPAKTUKA: IO pea. B.
A. TMamonuua u E. B. Paguenko; nep. ¢ anri. - M: bunom. JIaGopaTtopus 3nanuii, 2009. -318 c.

0) IOMOJIHUTENbHAS JITepaTypa:

— Epmaxo A.U. KBantoBasi MexaHuka 1 KBaHTOBasi XuMusl. B 2 4. : yueOHUK 1 IPAKTUKYM
i By3oB / AWM. Epmakos. — M. : U3natensctBo FOpaiit, 2020. — 585 c.

— ConoBbeB M.E. Kommnerorepnas xumus / — M.E. ConorseB, M.M. ConoBses. — M. : OO0
«COJIOH-TIPECC», 2005. — 536 c.



— AncensM A. V. OCHOBBI CTaTHCTHYECKOW (PU3UKU M TEPMOJAMHAMHUKH: y4eO. mocodue.
Mocksa Jlanb, 2007. — 423 c.

— Acmunkas A, ®., Kupcoepr JI. B. MHcnonwszoBanwe uHMOpPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIA MpU 00ydeHNH XUMUH : MeToudeckoe nocodue. M.: BUHOM.
JlaGopatopus 3nanui, 2012. - 358 c.

B) pecypchl cetu MIHTEpHEeT:

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

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

— DnexTpoHHbIN yueOHbIN 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

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

— Hayunsiii s)xypHan «Journal of Cheminformatics» — https://jcheminf.biomedcentral.com/
— Buptyansnas naboparopus «Virtual Computational Chemistry Laboratory» —
http://www.vcclab.org/

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JINIIEH3MOHHOE M CBOOOIHO PacipoCTpaHsIeMOe IPOrpaMMHOE 00eCIIeueH e
— Microsoft Office Standard 2013 Russian: maker mporpamm. Bkirouaet npuinoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office Onenote, MS Office Publisher,

MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);
— myOim4uHO JocTymnHbIe oOmaunbie TexHonoruu (Google Docs, SIuaekc auck u T.11.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DNEKTPOHHBIN KaTajaor Hayynoii 6ubnmoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas Ooubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenrta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

B) nnpodeccruoHanbHble 6a3bl JaHHBIX:

— Ba3za nannsix «Protein Data Bank» — http://www.rcsb.org

— CoekrpanpHas 0a3a  JaHHBIX ~ OpraHM4Yeckux  coequHeHud  «SDBS»  —
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cqi

— bBa3a nmaHHBIX 1O PACCUYUTAHHOW KBAHTOBO-XMMHUYECKHMMHU METOJaMH TE€OMETPHHU
COCTMHEHU N «Computational Chemistry Comparison and Benchmark» —
https://cccbdb.nist.gov/geomix.asp

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

— Baza gannaeix « ChEMBLy — https://www.ebi.ac.uk/chembl

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

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

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



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/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
http://www.rcsb.org/
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi
https://cccbdb.nist.gov/geom1x.asp
http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
http://www.chem.msu.ru/cgi-bin/tkv.pl?show=welcome.html/welcome.html
https://www.ebi.ac.uk/chembl
http://www.chemspider.com/
http://pubchem.ncbi.nlm.nih.gov/
http://www.reaxys.com/

— Basa ganaeix «ZINC» — http://zinc.docking.org

14. MaTtepuaibHO-TeXHHYECKOe o0ecreyeHue

Aynuropuu AJig MPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

AynuTopuH JUIs TPOBEACHUS 3aHATHH CEMHHAPCKOTO THIA, HHIUBUAYaTbHBIX U
TPYHIOBBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUu.

[Tomerienust yIss cCaMOCTOSITENNbHONW paboThI, OCHAIIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYyNOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynuropud I TPOBEACHMS] 3aHATUH JICKIMOHHOTO W CEMHUHApCKOro THIIA
UH/IUBUYAIbHBIX W TPYIIOBBIX KOHCYJBTALMH, TEKYIIETO KOHTPOJS M MPOMEXKYTOUHOU
aTTECTAIlMy B cMeaHHOM dopmarte («AKTpy»).

15. Undopmanus o paspadoTunkax

Kyp3una Hpuna AnexkcanigpoBHa, I-p (-M. Hayk, JIOLEHT, Kadeapa HNPUPOAHBIX
coeanHeHuH, (hapmaneBTHueckoi u MmeguHcKoi xumun XP TI'Y, 3aB. kadenpoii.


http://zinc.docking.org/

