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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpamMmy IvicHMIUIMHBL pa3padoTai(a)(): MIaJIINNA HAYYHbIA cOTpyAHUK, 6/c AjonnHa B.A. (HWUJI NnTennexryanbsHas
XUMHYecKasl podorotexuuka, Otaen oprannyeckor xumun), ValAAfonina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-3 CriocoOeH aHAIM3MPOBATh HOBYIO HAYYHYIO TPOOIEMaTHKY, IPIMEHSTh METOIbI ¥ CPEeJCTBA
M1aHMPOBAHMSI, OPraHU3ALMU U IPOBEJEHIS HAYUHBIX MCCIEJOBaHMIA B BLIOPaHHOH 00J1acTh
XMMHY M CMEXHBIX HayK

VK-1 CriocoOeH OCYIIECTBIIATh KPUTUUECKUI aHAIN3 TIPOOJIEMHBIX CUTYAIIMi HAa OCHOBE CHCTEMHOTO
0/1X0/1a, BHIPA0ATHIBATh CTPATETHIO ACHCTBUIN

OO0yyarnInuiics, OCBOUBIINN JUCHMIUIUHY (MOIYJIb):
JloJKeH 3HATh:

- OCHOBHBbIC IIOHATUSA, OIPEACJICHUS, METOAbI U IMMOAXOAbI, UCIIOJIb3YEMbIC B X€MOI/IH(1)OpMaTI/IKG;
- METOIbI XCMOI/IHq)OpMaTI/IKI/I, Tpe6y10umec;1 JUIA PEIICHUA TEX WIU UHBIX 3aa4 B XUMUU;

- COCOOBI MpeaACTaBJICHUS XUMNWYCCKUX JaHHBIX, METOAbl OCYIICCTBJICHUS TOUCKA B XUMNYCCKUX Oazax JaHHBIX; OCHOBHBIC
XUMUYECKUe O0a3bl HJaHHBIX, UCIIOJIb3YEMbIC B PA3JIMYHbIX HAYYHBIX LICJIAX, U METOAbL pa6OTI)I C HUMH;

- OCHOBHBIE JJECKPUIITOPBI, UCTIOJIb3yeMble B XEMOMH(OPMATHKE;
- METO/Ibl TEOPETHYECKOTO CO3JJaHMsI M 0TOOpa XUMHUYECKUX COEMHEHUH 115 TPOBEEHHs OMOJIOTMYECKOTO CKPUHIHTA;

- 6A30BBII ATOPUTM BUPTYAIBHOTO CKPMHUHIA XMMHYECKHUX COSIMHEHUH, OCHOBHBIE (DUIIBTPBI, HCTIOIb3YEMbIe B CO3AHIN
JIEKapCTBEHHBIX NPENapaToB;

- criocoOsl ioctpoerrst SAR/QSAR 3aBucuMocTell ¥ IMETh TIPEICTaBIIeHUs 00 UCIIOTb30BAHUH METOIOB
HMHTEJUIEKTYJIbHOTO aHaJI13a JaHHBIX ISl 9TOTO.
HoykeH ymeTb:

- CO3JaBaTb CcOoOCTBEHHBIE Oa3bI JaHHBIX, OIIEPUPOBATH UMU, TPOBOJUTH MOUCK B HUX]

- UCTIOJIb30BaTh JECKPUIITOPHOE MPEICTABICHIE XMMUYECKOr0 IPOCTPAHCTBA IS [IOUCKA BEIIECTB ¢ TpeOyeMBbIMU
CBOICTBaMHM, YMETb BbIUMCIIATh OCHOBHBIE IECKPUIITOPOB M TOHUMATh UX CMBICIT;

- MOJITOTABJINBATh M KYPUPOBATh TAHHbIE,
- ctpouTthb npocteime 3aBrucumoctd SAR/QSAR/QSPR, onpenensats ux cTaTUCTUIECKYIO 3HAYUMOCT;
- ucnosb3oBaTh MeToabl SAR/QSAR/QSPR B co3nanuu BeliecTB ¢ 3aJJaHHBIMU CBOMCTBAMM.

JloykeH BlaeTh:

- HABBIKAMH TI0 aHAJIM3Y XUMUYECKHUX 0a3 IaHHBIX JUIs1 PeIleHs] KOHKPETHBIX 3a1a4;

- HaBBIKaMH TI0 PEIIEHHIO XUMUYECKHX 33/1a4 C UCIIOIb30BAaHNEM CPEJCTB XEMOMH(POPMATHKY;

- OCHOBHBIMM IIPOrpaMMaMHU JJIsl CO3[aHus1 U ONIEPUPOBaHUsI Oa3aMU IaHHBIX;

- OCHOBHBIMHM METOJIaMH MHTEJJIEKTYaJIbHOrO aHanu3a U ymerb cTpoutb SAR/QSAR/QSPR 3aBucumoctu ¢ ux
WCTIOJIb30BAaHHUEM.

JloyKeH IeMOHCTPUPOBaTh CIOCOOHOCTb ¥ TOTOBHOCTB:

- UCIIOJIb30BATh CpEeACTBA XeMOI/IH(pOpMaTI/IKI/I I IPEACKAa3aHuA CTPYKTYPbI COEAUHEHUS C Tpe6y€MbIMI/I 6I/IOIIOFI/I'~I€CKI/IMI/I,
XUMHUYECKUMU U (I)I/I3I/IKO-XI/IMI/I‘I€CKI/IMI/I CBOMCTBAMHU.

2. Mecto guctmmmmasl (MoayJist) B ctpykrype OIIOII BO

HaHHas aucuuruinHa (MoyJib) BKJIoueHa B pasaen "b1.B.02 Mucuumimnsl (Moaysu)" OCHOBHOM MpoghecCHOHAIbHON
obpazoBaresbHON porpammsl 04.04.01 "Xumus (XemonHpopMaTrKa 1 MOJIEKYIsIPHOE MOZIEIMPOBAHKE)" M OTHOCUTCS K YaCTH
OIIOII BO, hopmupyemoii yuacTHUKaMu 0Opa30oBaTeIbHbIX OTHOLIEHHH.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

SAEKTPOHHBH
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3. O0peM aUCHUNINHLI (MOIYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHEeM KOJHNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awImuxcs ¢ npemnogasareiemM (0 BHAaAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

O01mas TpyJOeMKOCTb AUCHUILUIMHBI COCTaBIIsIeT 6 3a4eTHbIX (ble) enuHuUI(bl) Ha 216 yaca(oB).

KonraktHast pabota - 56 yaca(oB), B TOM 4HcIie JeKiun - 26 daca(oB), mpakTudeckue 3aHstust - 30 yaca(oB), 1abopaTopHbie
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEILHOM padoTh! - O yaca(oB).

CamocrostenbHas padota - 106 yaca(oB).
KouTposns (3auér / x3amen) - 54 yaca(oB).
Popma MpOMEKYTOUHOTO KOHTPOJISI AUCLIMIUTIHBL: K3aMeH B 3 cemecTpe.

4. Conep:xaHue QUCHHUILIAHBI (MOdYJIsI), CTPYKTYPHPOBaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHieM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaeMHY€CKHX YaCOB ¥ BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PAa6oThl 0 JUCHUILINHE (MOIYJIIO)

Bujabl 1 yacbl KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazpennl qucuuniaHb / Ce- lexuun, lexnun(lIpaxTu-[[Ipaktu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3J. | YeCKHe | YeCKHe |TOPHBIE [TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThl,| B 3. pa-
Bcero | cpopme | Bcero | cpopme | Oora
1. [Tema 1. BRemenvie B TUCHIUILIVHY. 3 2 0 0 0 0 0 8
2 Tema 2. [IpencraBieHre XMMHUUECKUX OOBEKTOB. 3 6 0 6 0 0 0 20
3. |Tema 3. XuMmuyeckue 0a3bl JaHHBIX. 3 4 0 6 0 0 0 20
4. [Tema 4. MonekyJsipHOE pasHOOOpa3ue. 3 4 0 6 0 0 0 20
5. (Tema 5. MonekynsipHbIe IECKpPUTTOPHI. 3 4 0 2 0 0 0 18
6. Tema 6. MonenrpoBaHue "CTPyKTypa-CBOWCTBO". 3 6 0 10 0 0 0 20
Toro 26 0 30 0 0 0 106

4.2 Coaep:xaHue JUCHUIIMHBI (MOIyJIs1)
Tema 1. BBeieHue B JUCHMILIMHY.

1. XCMOI/IHq)OpMaTI/IKa KaK Hay4HadA JUCHUIIINHA. Pazmune n KOMIUIEMEHTAPHOCTb XGMOI/IH(l)OpMaTI/IKI/I, KBAaHTOBOM XUMUU U
METOJ0B CHJIOBBIX IIOJIEH.

2. XemouH(popMaThKa OT 0OBEKTOB 10 IJIaBHBIX 00JacTell mpuMeHeHus. basoBas MosiekysipHas Moaens. [locrpoenue
JIOTUYECKOTO BBIBOAA.

3. X¥MH4eckoe IpoCTPaHCTBO.

4. XemouH(popMaTHKa U XEMOMETPHUKA.

5. XemouH(popMaThKa 1 GUOMH(POPMATHKA.

6. Ucropust xeMOHH(POPMAaTHKH.

Tema 2. IlpeacraBiieHue XUMHY€ECKHAX 00bEKTOB.

. IIpencrasiieHre MOJIEKYJI.

. TunuuHble IpeicTaBIeHN MOJIEKYJI B XUMUH (CTPYKTYypHasi (popMmyna, Xumudeckasi popMysia, TPUBHAIBHOE MM).
. OcoGeHHOCTH Mpe/CTaBIIeHUs B XeMOMH(OpMaTuKe, TpeOOBaHMs K IPeACTaBIeHUsIM. Buibl npeacraBieHuit.
. JIuneiinpie npeacrasnenus (umena, WLN, SMILES, SLN, InChl).

. [IpencraBnenue MoJIeKyISIpHBIX rpacdoB.

. butoBble cTPOKM (CTPYKTYpHBIE KJIIOUM, OTIIEYATKHU MAaJbLEB, XIMMPOBAHHBIE OTIIEUATKH MAJIbLIEB).

. MarpuuHoe npejcTaBieHe, BUAB MaTPHIL.

0 N N AW =

. Tabnuunoe npezcraBieHue.
9. TpexmepHbIe IPEACTABICHUS.
10. KoopauHaThl aTOMOB.

11. IToBepxHOCTH.

3AE
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12. Buzpl moBepxHOCTEN (BaH-[ep-BaajlbcOBa MOBEPXHOCTh, TIOBEPXHOCTh KOHHOJUIH, TOCTYNHASI PACTBOPUTEIIO TIOBEPXHOCTb,
TIOBEPXHOCTh UCKJIIOYEHHOTO PACTBOPHTEJIS], TOBEPXHOCTh MOJIOCTU (hepMEHTa, MOBEPXHOCTh N30IUIOTHOCTH, pPacKpallieHHbIe
MOBEPXHOCTH).

13. MonekynsipHbie (POPMBI.

14. CtpykTtypsl Mapkymia.

15. Tummansie popmartsl daitnos (MDL, Sybyl, PDB).

16. KonBepraiiysi Mex1y peJCcTaBIeHUSIMU.

17. KonBeprauus CTpyKTypa-uMs U UMsS-CTPYKTYpa.

18. KonBepTrawus cTpyKTypHl B JMHElHbIe IpeAcTaBienus. 2D-3D koHuBepranus.
19. TlpencraBieHns peaKkIyii: OCHOBHBIEC BUJIBL.

20. INpencraBnenusi peakuy Kak Habopa peareHToOB M MPOJYKTOB

21. IpencraBieHus peaky Kak XapaKTePUCTHK PEaKIMOHHOTO IEHTpa

22. IIpencraBiieHns peaklMi Kak pa3HOCTH MPOAYKTOB M peareéHTOB

Tema 3. Xumnueckne 0a3bl JaHHbIX.

. CtpykTypa 6a3 1aHHBIX.

. Bunpl moncka B XumMuieckux 6azax JaHHbIX.

. Ilouck 1o cTpyKType, MOACTPYKTYpE, CyNepCTPyKTYpe U IO MOJIEKYJIAPHOMY CXOICTBY B 0a3aX JAHHbBIX Pa3IMYHBIX THUIIOB.
. OCHOBHbIE aJITOPUTMBI MTOMCKA.

. Ucnonp3oBanye CKpUHOB.

. PexypcuBHblii ogxol. YJIbMaHOBCKUN MOAXO/.

. ITouck B 3D 0a3ax JaHHBIX.

. KecTkmii 1 TMOKMI IOKCK.

O 00 3 N Lt A W N~

. OCHOBHbIE XMMUUECKUe Oa3bl IJAaHHBIX B XeMOUH(pOpPMATHKE

Tema 4. MoJekyJsipHO€ pa3HOooOpa3ue.

. InzaitH OMOIMOTEK JaHHBIX.

. Ucrionmp30Banme 1151 BUPTYaJIbHOTO CKPUHHUHTA U JIJIST BRICOKOIIPOM3BOIUTEILHOTO CKPUHIHTA.
. Teoperrueckass KOMOMHATOPHAS] XUMMSI.

. Paz6pocannbie 1 c(hokycrpoBaHHbIE OUOTUOTEKH.

1

2

3

4

5. 'enepauust cTpyKTyp.
6. RECAP.

7. Fragmenter.

8. Knacrepuzaiust MOieKyI.

9. Uepapxuyeckue Mogxosl.

10. Heuepapxuueckue moaxobl.

11. Ot60p MOJEKy 63 KiacTepu3aIuu.

Tema 5. MoJieKkyJsipHble JeCKPHNTOPBI.

. Onpenesnenne 1 NCIIOIb30BaHUE IECKPHUITTOPOB.

. Ponb neckpunTopoB B XeMOUH(OPMATHKE.

. MHOroo6pasue 1ecKpunTopos.

. Knaccuduxkarms neckpuntopoB o (pyHKIHOHATBHOCTH.
. PUBNKO-XMMHUYECKHE ECKPUITOPHL.

. Tononornyeckye UHAEKCHI.

. TpexmepHbIe 1eCKPHIITOPHI.

. PparMeHTHBIE IECKPUIITOPHI.

O 0 9 N L B W N~

. ®apmakoOpHBIE JECKPUNITOPBI.

10. KoHcTaHTHI 3aMeCTUTENEH.

11. KBaHTOBO-XUMUYECKHUE IECKPUITOPHI.

12. [TecKpHANITOPHI MOJIEKYJISIPHBIX TOJIEH.

Tema 6. MoaesmpoBanue ' CTPyKTypa-cBOMCTBO''.

1. Ucropus monenmupoBaHus "cTpyKTypa-cBoiictBo": SAR/QSAR/QSPR
2. ITocTpoenue u Bamuuanms Mojesen

3. Tlpeno6paboTKa qaHHbIX

3AE
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4. VY nanenue cMeceld, HEOPraHUYeCKMX U METAJIOOPTraHUYEeCKUX COeIMHEHUI

5. KoHBeprauus CTpyKTyp, yAQJIEHHE COJeld ¥ BHIOOP COCTOSIHUS MOHU3ALINN

6. Hopmanuzanus creriupuueckux XeMOTHUIIOB, PE30HAHCHBIX (POPM U TayTOMETOB

7. BoisiBieHue TyOIMKATOB

8. 3akmouunTesnbHasA pyyHas IpoBepKa

9. OO011¥e MPUHIIUIIBI IOCTPOSHUST MOJIeIIer

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20
21

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44

Mertos HaMMEHBIINX KBaJPaTOB

[NousTHe 006 oBepUTTHHTE ¥ TPUHIUI ONTUMAJIFHON CJIO)KHOCTH MOAETen
[MpunIMITEL 0TGOPA AECKPUNTOPOB

[TpoG:eMsl, CBSI3aHHBIE C OTOOPOM IECKPHIITOPOB

OO011¥ie TPUHLUITB BATMAAIIMA MOJEIEH

[MoHsiTHE O BHYTPEHHEM U BHEITHEM, MTEPEKPECTHOM ¥ CKOJIb3SIIIEM KOHTPOJIe
Kpurepuu onieHKM KauecTBa perpecCHOHHBIX MOJesIer

Kputepru onieHKH KauecTBa KJIACCU(UKAIIMOHHBIX MOJieNIel

OreHka KayecTBa MoJeJiel AJ1sl BUPTyaibHOro ckpuHunra: ROC-kpuBsie
[TprHLMITB OLICHKY Y CPaBHEHHs KauecTBa Mojieel

. ObacTh NPUMEHUMOCTH MOJIesIer

. Mepbl, OCHOBaHHbIE HA MHTEPBAJIAX 3HAUYEHU T JIECKPUNITOPOB
22.
23.
24.

Mepbl, OCHOBaHHBIE Ha PACCTOSIHUSAX B XMMHUYECKOM IPOCTPAHCTBE JIECKPHUIITOPOB

MepLI Ha OCHOBE OLCHKH JUCIIEPCUU IIJIOTHOCTU MTPOTHO3a

Mepbl, OCHOBaHHBIE Ha OIIEHKE IUIOTHOCTEN PACIpeeIeHNs] B XMMUYECKOM IIPOCTPAHCTBE AECKPUIITOPOB

Mepbl Ha OCHOBE AJITOPUTMOB OIHOKJIACCOBOX KJIACCU(PUKALIN
JBYX(baKTOPHBIIA MOAXO[ K OIPEASICHHIO 00IaCTH IPUMEHUMOCTH MOZEIH

BusyasbHblii aHam3 3¢ (eKTHBHOCTH METOIOB ONpe/iesIeHHsT 00JIaCTH IIPUMEHUMOCTH MOJIeJIer
CraHaapTHBIN HA00P TPEOOBAHUIA K IIOCTPOSHUIO U BAIMAAIIMU MoJiesiel " CTPYKTypa-CBOHCTBO"

Ipunrmme Cetudana (OICP)
Pekomengauuu Yurepa-I'aHua

Pexomenganuu Tpomnmu no "Hauydiei npakTuke" A1 NOCTpOeHus, BAJIMJALMH U IpuMeHeHus Moaeneid QSAR

MeTo/ibl MAITHHOTO O0yYeHH s

MHo:xecTBeHHas quHelHas perpeccust (MLR)
MeTtoa yacTu4HbIX HauMeHbIIMX KBagpaToB (PLS)
Meron ommxkanmux coceneit (k-NN)
HUckyccrBennsie HefipoHHbIe ceTd (ANN)

MeTtoa onopHbix BeKTOpoB (SVM)

IepeBbst MPUHATHS peleHUI

Mertonpl 3D-QSAR u nD-QSAR

Metoapt 3D-QSAR, 3aBucsiiye oT BBIpaBHUBAHUST MOJIEKYJT
Crangaptasii metog CoMFA

Tonomepusiii Mmeron CoMFA

Metoxg GRID/GOLPE

. Meron CoMSIA
45.
46.
47.

Mertoast 3D-QSAR, He Tpebyioliue npeBapuTeIbHOrO BHIPAaBHUBAHUS MOJICKY.JT

Metoapt 4D-QSAR u nD-QSAR
[Mpumenenne MoaenMpoBaHus "CTPYKTYpa-CBOUCTBO"

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eceYeHHsI JJIsi CAMOCTOATEJbHON PA60ThI 00yJaIOIUXCS 10
U CIHILIIHE (MOIYJIIO)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpuBoskckoro) desepasbHOro yHUBEpPCUTETA
S0P "Xemoungopmaruka" - https://edu.kpfu.ru/enrol/index.php?id=3011

6. ®OoH/] OLIEHOYHBIX CPe/ICTB M0 JUCIAILIHHE (MO TYJII0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILTIMHE (MOIIyJIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. q)OH,H OLICHOYHBIX CPEACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B donge oLeHOUYHBIX CPEACTB COAEPKUTCA Cleaylolas MHpopManus:

- COOTBETCTBME KOMIIETEHLIUI [IaHUPYEMbIM pe3yJibTaTaM 00ydeHuUs M0 JUCLUIUIUHE (MOLYJIO);

- KpUTEPHUH OLieHNBaHUs C(hOPMUPOBAHHOCTY KOMIIETEHLINIA;

- MeXaHu3M (POpMUPOBAHMS OLEHKH I10 AUCLUILIMHE (MOJYJLO);

- OIIMCAHKE NOPsAIKA TPUMEHEHUS U ITPOLEAYPHl OLIEHUBAHUS UL KaK0I0 OLEHOUHOTIO CPEeJCTBa;
- KpUTEPUHU OLIEHUBAHUA JUI KaXJIOro OLEHOYHOIO CPeJICTBa;

- cofiepXkaHue OLIEHOYHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISEMbIC K ISUCTBUSM 00Y4aIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yJibTaTaM, 3aIaHNs] Pa3INIHbIX THUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUILIIMHE HAXOOUTCS B HpI/II[O)KEHI/II/I 1x nporpaMmme JUCHUITIAHBI (MO,HyJ'IIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS AU CIHUILINHBI (MO XyJIs1)

OcBoeHre QUCHUILTAHBI (MOIYJIsT) IPE/IoIaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHBIE CUCTEMBI HA OCHOBAaHUHM 3aKTI0YeHHBIX KOY AOrOBOPOB C
HpaBOO6J’IaIlaTeH$IMI/I N

- B leyaTHOM Bu/e - B Hayunow 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomrecs noayyaoT yueOHyo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3aHUSI JOCTYITHbI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DiIeKTpOHHBIA yHUBepcuTeT" . [1pn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEYHbIN (hOHT
JIOJKEH OBITh YKOMILJIGKTOBaH UMK U3 pacuera He MeHee 0,5 sk3emruisapa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakKI0ro U3 U3JaHUIl OCHOBHOM MTepaTyphl U He MeHee 0,25 sK3eMIuIsApa AOMOJHUTENBHON IUTepaTypsl Ha
Ka)10r0 00y4YaloIIerocsi U3 Yrcia Jinil, OAHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON IMTEpATyphl, HEOOXOIMMOM U1l OCBOSHUS JUCLMIUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil mporpaMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX U30aHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmuoreku KOY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0AMMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Journal of Cheminformatics - http://jcheminf.springeropen.com/
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Virtual Computational Chemistry Laboratory - http://www.vcclab.org/
Baza ganapix ChEMBL - https://www.ebi.ac.uk/chembl
baza nannbix ChemSpider - http://www.chemspider.com

Baza ganapix PubChem - http://pubchem.ncbi.nlm.nih.gov/

baza nannbix Reaxys - http://www.reaxys.com

Baza gannbix ZINC - http://zinc.docking.org

ITporpamma Fragmentor - http://infochim.u-strasbg.fr/spip.php7rubrique4 1

Iporpamma ISIDA-QSPR - http://www.vpsolovev.ru/programs/

ITporpamma Weka (Waikato Environment for Knowledge Analysis) - http://www.cs.waikato.ac.nz/ml/weka/

9. MeTO,Z[I/I‘IECKI/le YKazanua aJada Oﬁy‘la]O]J.(l/IXCﬂ 0 0CBOCHHUIO NJUCIUIIJINHDbI (MO,[(yJIﬂ)

Bujg paéot

MeToanueckue peKoOMeH aluu

JICKIU

B Xoj1e IeKIIMOHHBIX 3aHATHI BECTH KOHCIIEKTUPOBaHUe yyeOHoro Marepuaina. O6pamiaTh BHUMaHHe Ha
KaTeropuu, (bopMyJIMPOBKH, PACKPHIBAIOIIIE COAEPKAHUE TEX UM MHBIX SBJICHUH U MPOLIECCOB, HAyYHbIE
BBIBOJIBI U MPAKTUYECKHE PEKOMEH/IAINH, TTOJIOKUTEIIBHBII OMBIT B OPaTOPCKOM UCKyccTBe. JKenaTeabHo
OCTaBHUTh B paO0OUYMX KOHCIIEKTAX MOJIs, HA KOTOPBIX JeJIaTh TIOMETKHM U3 PeKOMEH/I0BaHHOM JINTepaTyphl,
JIOTIOJTHSIIOIME MaTepyall MPOCTyIIaHHON JIEKIMH, & TAKXKe TOTYEePKHUBAIOIIIE 0COOYI0 BAXHOCTh TEX WIJIU WHBIX
TEOPETHUUECKHX MOJOXKEHNNA. 3a/1aBaTh MPENoJaBaTeli0 YTOYHSIONINE BOPOCH C LIENbI0 YACHEHUS TEOPETUIECKUX
TMIOJIOKEHUH, pa3pelleHNs CIOPHBIX CUTYaluH.

MNPpaKTUYECKUE
3aHATUA

Ha npakTiyeckux 3aHATUSAX BHIIONHSIOTCS JIaOOpaTopHble paboThl, O3TOMY Ha HUX TPeOyeTcs IPUXOIHTh
TIOATOTOBJIEHHBIMH. [TOBTOpHTE JIEKIIMOHHBIN MaTepraJl 1o TeMe MPECTOSIIEro MPaKTUIECKOTO 3aHSTHS.
O6s3arenpHO 0OpaTUTEe BHIMaHNE Ha BBI3BIBAOIINN CJIOKHOCTH MaTepuai. [Ipun Heob6xogumocTy, oOpaTutech 3a
TIOMOIIIBIO K ITpenoiaBateso. TeMbl 1 MaTepualibl UIsl BHITOJHEHHS Ta00paTOPHBIX padboT pazmenieHsl B DOP
"Xemonngpopmaruka" (https://edu.kpfu.ru/enrol/index.php?id=3011).

CaMoCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NPOBOAUTCS C LE/bI0 yIriTyOJIeHNs 3HAaHUI 110 AUCLUIUIMHE U ITpelycMaTp1BaeT:

- YTeHHE CTYAECHTaMH PEKOMEHIOBAHHOH JIUTEPaTypbl M YCBOGHUE TEOPETUUECKOTO MaTeprasa JUCLUIUIMHbL;

- IOJrOTOBKY K IPAaKTHUYECKUM 3aHSATHAM, TECTUPOBAHUSAM U KOHTPOJILHOH padoTe;

- paboty ¢ HTepHeT-UCTOUHUKAMM;

- IOJIrOTOBKY K caaye JabopaTOPHBIX (MIPAaKTUYECKUX) padoT, caaye IK3aMeHa.

[TnanupoBaHye BpeMEHU Ha CaMOCTOSTENIbHYIO paboTy, HEOOXOAUMOrO Ha MU3y4YeHHe HACTOAIIEeH JUCLIUIUINHBI,
CTY[IEHTaM JIy4llle BCEro OCYLIECTBIIATh Ha BECh CEMECTp, IIpeAyCMaTpUBasi IIPU TOM PeryJisipHOe IIOBTOPEHHE
NpoiiieHHOro MaTeprana. Matepuall, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLUX, HEOOXOAUMO PEryJIsSpHO JOMOJHATh
CBEJIEHUSIMU U3 JIMTEPATyPHBIX MCTOYHUKOB, IPEACTABIECHHBIX B paboueli IporpaMme JUCLUILIMHbL
"Xemoundopmaruka'. ITo kaxg0i U3 TeM AJ1s1 CAMOCTOSITEILHOTO U3yUeHUs1, IPUBEJCHHBIX B paboyeil mporpamme
JUCLMIUIMHBL, CllefyeT CHavyaja IPOYUTaTh PEKOMEHA0OBAHHYIO JINTEPATYPy U IIPH HEOOXOOUMOCTH COCTABUTh
KPATKUI KOHCIIEKT OCHOBHBIX IIOJIOXEHUH, TEPMUHOB, CBEJCHUH, TPEOYIOIMX 3alIOMUHAHUSA 1 ABISIOIINXCS
OCHOBOIIOJIATAIOIMMH B 9TOW TeMe U AJIs1 OCBOEHMS ITOCIeNyIOLINX Pa3aenoB Kypca.

INepen mocerieHneM MPaKTUYECKOTO 3aHATUS U3yUUTE TEOPHIO BOIIPOCaA, MPEAIIOIAraeMOro K U3y4eHuIo,
O3HAKOMbTECh C PyKOBOJACTBOM I10 COOTBETCTBYIOLIEH padoTe.

PadoTra ¢ KOHCIIEKTOM JIEKLIMI

ITpocMoTpHTe KOHCHEKT Cpa3y Hocie 3aHATHH, OTMEThTe MaTepuasl KOHCIIEKTa JIEKIMi, KOTOPBIi BbI3bIBAET
3aTpyJHEeHuUs 1J1s1 NoHUMaHus. [TonpITaliTech HAWTH OTBETHI HA 3aTPYJHUTEIbHbIE BOIPOCH, UCIIOJb3Y S
pexkoMeHayeMylo uTepatypy. Eciu camocTosATensHO He yaanock pa3odparbesi B MaTepuaie, chopMyIupynTe
BOIIPOCHI U 00paTUTECh 32 IOMOLIBIO K IPENOIaBaTe 0 HA KOHCY/IbTALK WX OJMKafIIe JTeKLMH.
PerynspHo oTBoauTe Bpems AJs HOBTOPEHU MIPOMIEHHOIO MaTepuaa, IpoBepsis CBOM 3HaHUs, yMEHHS U
HaBBIKM [10 KOHTPOJIbHBIM BOIIPOCAM.

OGpaTuTe BHUMaHHE, YTO KOHCIIEKT JICKLIMIA U Cllaiipl npe3eHTanuil goctynsbl B DOP "XemounHpopmaTrka"
(https://edu.kpfu.ru/enrol/index.php?id=3011).

9K3aMCH

[Ipu moATOTOBKE K 9K3aMeHy HEOOXOAUMO OITUPATHCS Ha JIEKIIMA U peKOMEHIOBaHHYIO JIUTepatypy. BHauane
Clle/TyeT MPOCMOTPETh BeCh MaTEPHAI IO CJABaeMOM TUCITUILIMHE, OTMETUTD JIJIS1 ce0s1 TPYIHBIe BOITPOCHL.
O06s3aTebHO B HUX pa3odparthes. B 3akimodeHme emne pa3 1esnecooOpa3Ho MOBTOPUTh OCHOBHBIC TIOJIOKECHUS.
Kaxp1it 95K3aMeHaIMOHHBIN OMJIET COISPKUT JIBa BOIIPOCa.

10. ITepeyennb HHGOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIEeCTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o JUCHHILINHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecrnedeHnss 1 HH(pOPMAIMOHHbBIX CIPAaBOYHbIX
cucTeM (IpH HEOOXO0JUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
KomrbloTepHBIit KJtacc.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

[Iporpamma cocrapiieHa B cootBeTcTBUM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1u1aHoM 1o HarpaBienuio 04.04.01 "Xumus" n
Maructepckoi nporpamme "XeMonH(pOpMaTHKa U MOJIEKYJIIpHOE MOJETpOBaHue" .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 Xemoungopmamura

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSITNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. MepunmHckas nHpopmarrka : yaeOnuk / T. B. 3apyounoii, b. A. Koopunckoro - Mocksa : [90TAP-Menua, 2022. - ISBN
978-5-9704-6273-7. - Texcr : anextpoHHsi // SBC 'KoHcynbranT cryaeHTa' : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970462737.html (nara o6pamenus: 10.02.2024). - Pexxum noctyna : 1o
TIOATIHCKE.

2. Beepenue B xeMonH(popMaTuKy : yueonoe nocooue / T. . Mamxunos, U. . Backun, . C. Antunun, A. A. BapHex .-
Kazans : [Kazanckuit yausepcuret], 2013 . [U. 1]: KomneioTepHOe npeacTaBieHne XUMAYEeCKUX CTPYKTyp. - 2013. - 173 c.

3. Beenenue B xemonH(popMaTuKy : yueonoe nocooue / T. . Mamxunos, U. U. Backun, U. C. Antunug, A. A. BapHex .-
Kazanb : [Kazanckuit yauepcurer], 2013 . Y. 2: Xumunueckue 6a3bl ganubix / T. V. Mamkunos, U. U. BackuH, A. A. Baphex ;
Kaszan. denep. yn-t .- Kazans : [M3patenscrBo Kasanckoro ynusepcutrera], 2015. - 185 c.

4. Benenue B xeMonHpopmarrky : yueoHoe nocodue / T. . Mamxunos, U. U. Backun, U. C. AutunuH, A. A. Baphexk. -
Kazans : [Kazanckuit yausepcuret], 2013 . Y. 3: MopenupoBanue 'ctpykrypa-cBoictBo' / U. U. Backun, T. . Magxunos, A.
A. Bapnek ; Kazan. denep. yu-T .- Kazans : [3patensctBo Kazanckoro ynusepcuteral, 2015. - 302 c.

5.XemouHdopmaruka: 1 poBoi 00pazoBaTeIbHbINA pecype IJIsl CTYIeHTOB [ DIeKTPOHHBIN 00pa30BaTeIbHBIN
pecypcl/Xumuueckuit uHCTUTYT UM. A.M. Bytneposa, kadenpa opranndeckoit xumun/ Magxunos T./. - Kazans: Kazanckuit
cenepanbublil yauBepeuret, 2013. - Pexxum nocryna: URL: https://edu.kpfu.ru/course/view.php?id=3011 (nata obpamenusi:
10.02.2024). - Pexum gocTyna: TOJAbKO AJisl CTYAEHTOB U COTpyJHUKOB KDV

HomnoJHuTeJIbHASI JUTEpaTypa:

1. Kaman, U. I'. MexmornekynspHble B3auMoaeicTBUA. Pusrueckas UHTepIpeTalysi, KOMIBIOTEPHbIE PacUeThl ¥ MOJIE/IbHbIE
MOTeHIMANIbI : yueOHoe nocodue / U. I'. Karuan ; mon penakiueit H. @. Crenanora ; nepeBon ¢ anrmiickoro . C. Be3pykoga,
. T'. PsbunkuHa. - 4-¢ usg. (311.). - Mockga : Jlabopatopus 3Hanui, 2023. - 397 ¢. - ISBN 978-5-93208-648-3. - Tekcr :
aneKTpoHHBIH // JlaHb : aeKTpoHHO-OubmmoTevHas cucrema. - URL: https://e.lanbook.com/book/319208 (nata oGpaiuenusi:
10.02.2024). - Pexxum goctyna: ajsi aBTOPU3. IOJIb30BaTeNEN.

2. Cenpix, A.E. IIporpamma 'XCHEM' - uicniosib30BaHre (hparMEHTOB XMMUIECKOU CTPYKTYPHI LTSI IOUCKA W MOJETTMPOBAHMS
xuMuueckux u ouosorndyeckux cBorcTB / A.E. Cenpix, W. B. 'ankuna, B. W. Iankun // Yuensle 3anucku Kazanckoro
rocyaapcTBeHHOro ynusepcurtera. Ecrectsennsie Hayku. - 2009. - T. 151. - N1. - Teker : anektponnsiil. - URL:
http://libweb.kpfu.ru/e-journals/1815-6169/2009/151_1/151_1_est_8.pdf (mata obpamenus: 10.02.2024). - Pexxum gocryma:
OTKPHBITHIH.

3. Kouenaes, b. 1. KBantoBas teopus : koHcnekT jekuuii / b. Y. Kodenaes ; Kazan. ¢enep. yn-1, Un-1 pusuxu, Kagd teoper.
(puzukm .- [2-e u3pn., nepepad., nom. u ucnp.]. - Kazans : [Kazanckuii yausepcurert], 2013. - 222 c.

4. I6parumoB, V1. M. OCHOBBI KOMITBIOTEPHOT'O MOJICJIMPOBAHHSI HAHOCKCTEM : ydeOHoe nocobue / Y. M. M6parumos, A. H.
Kopmos, 10. ®. Hazapos. - CankT-IlerepOypr : Jlanp, 2022. - 384 c. - ISBN 978-5-8114-1032-3. - TekcT : 31€KTpOHHBIH //
Jlans : a1eKkTpoHHO-OMOMOTeuHas cucrema. - URL: https://e.lanbook.com/book/210257 (nata obpamenus: 10.02.2024). -
Pexum mocryna: st aBTOpu3. MOIb30BaTeNeH.
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ITporpamma mucimrunel "Xemoundopmaruka'; 04.04.01 "Xumusa".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.02 Xemoungopmamura

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM
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IIpocuis noaroroBku: XemMonHGOPMATHKA U MOJEKYJISIPHOE MOJSTNPOBAHUE

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AUCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OMOINOTEYHON CHCTEME
"KoHCyJIbTaHT cTy/ieHTa", JOCTYIT K KOTOPOW MpeAocTaBiieH o0ydaniumMcsi. MHOronpoguibHbIH 00pa30BaTelibHbIi pecypc
"KoHCYJIbTaHT CTy/ieHTa" SIBIISIETCS 3IeKTPOHHOM Oubmoreynoni cucremont (BC), mpelocTaBsonel J0CTyII Yepes3 ceTh
WHTepHeT K y4eOHOI IMTepaType U JOMOJHUTEIbHBIM MaTepuajiaM, IPUOoOPETEHHbBIM Ha OCHOBAaHMUH MPSIMBIX JAOTOBOPOB €
npaBoodaanatesssMu. [10THOCTBIO COOTBETCTBYET TPEOOBAHUSM (peepabHBIX FOCYyIapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB
BBICILIET0 00pPa30BaHMs K KOMIUIEKTOBAHHIO OMOIMOTEK, B TOM YHCIIE JEKTPOHHBIX, B YacTH (hOPMHUPOBaHHsI (POHIOB OCHOBHOM
¥ IOTIOJTHUATEIBHOM JTUTEPaTYPBHL.
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