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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
XUMUYecKas podororexHuka, Otaen opranudeckor xumun), ValA Afonina@kpfu.ru ; nonent, k.H. ['umanues T.P. (kadenpa
OpPraHMYeCcKON 1 MEAULIMHCKON XUMUU, XUMU4YecKuil UHCTUTYT uM. A.M. Bytneposa), TimRGimadiev@kpfu.ru ; goneHr, k.H.
(monent) Mamxunos T.U. (kadeapa opraHUUECKON U MEIUIMHCKON XUMUU, XUMUYEeCKUA UHCTUTYT uM. A.M. ByTieposa),
Timur.Madzhidov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yuarnImuiics, OCBOUBIINE QUCIWIUTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUYECKUX OCHOB COBPEMEHHON XUMUHU U
CMEKHBIX HAyK MPU pelIeHUH MpogeCCUOHANbHBIX 33124

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

- OCHOBHBIC TTOHSATHS, OTIPEICIICHASI, METOJIBI U TIO/IXOJIBI, UCTIONIb3yeMble B XeMOMH(OPMATHKE;
- METO/Ibl XeMOMH(DOPMATHKH, TPEOYIOIIHECs /IS PEICHUsI TeX WA UHBIX 33/1a4 B XUMUH;

- COCOOBI MpEeACTaBJICHUSA XUMNYCCKUX JAHHBIX, METOAbl OCYIIECTBJICHUSA TOUCKA B XUMNYCCKUX 0azax JaHHBIX; OCHOBHBIC
XUMUYECKUE 0a3bl HJaHHBIX, UCIIOJIb3YEMbIE B PA3JIMYHbIX HAYYHBIX LIEJIAX, U METOAbL pa6OTI)I C HUMH;

- OCHOBHBIE [JECKPUIITOPBI, UCTIOJIb3yeMble B XEMOMH(OpPMATHKE;
- METO/Ibl TEOPETUUECKOTO CO3JaHUs U 0TOOpa XUMUUECKUX COSAUHEHUI U1 IPOBEeIeHNs OUOJIOrMUECKOr0 CKPUHUHIA;

- 6A30BBII ATOPUTM BUPTYAIBHOTO CKPMHUHIA XMMUYECKHUX COSIMHEHUH, OCHOBHBIE (DUIIBTPBI, UCTIOIb3YEMbIE B CO3AHUN
JIEKapCTBEHHBIX NPENapaToB;

- criocoOsl ioctpoerrst SAR/QSAR 3aBucuMocTell ¥ IMETh TIPeICTaBIIeHUs 00 UCIIOTb30BAHUH METOJIOB
VHTEJUICKTYaJIbHOTO aHAJIN3a TAaHHBIX JIJIS1 3TOTO.

HoykeH ymeTh:

- CO3JaBaThb CcOOCTBEHHBIE Oa3bI JaHHBIX, OIIEPUPOBATH UMH, TPOBOJUTH MOUCK B HUX]

- UCIIOJIb30BaTh JECKPUIITOPHOE MPECTABICHIE XMMUYECKOrO IPOCTPAHCTBA IS [IOUCKA BEIIECTB C TPeOyeMBbIMU
CBOICTBaMHM, YMETb BbIUMCIIATh OCHOBHBIE IECKPUIITOPOB M TOHUMATh UX CMBICIT;

- MO/IrOTAaBJIMBATh U KYPUPOBATh JaHHBIE;
- ctpouTthb npocteime 3aBucumoctd SAR/QSAR/QSPR, onpenensats ux cTaTUCTUYIECKYIO 3HAYUMOCTb;
- ucnosp3oBaTh MeToabl SAR/QSAR/QSPR B co3nanuu BemiecTs ¢ 3aJJaHHBIMU CBOMCTBAMHM.

JlomxeH BIaaeTh:

- HABBIKAMH 110 aHAJIM3Y XUMUYECKHUX 0a3 IaHHBIX JUIsl PeIleHHs] KOHKPETHbIX 33/1a4;

- HaBBIKaMHM 10 PEIIEHHI0 XUMUYECKHX 33/1a4 C UCIIOIb30BAaHNEM CPEeJCTB XEMOMH(POPMATHKY;

- OCHOBHBIMM IIPOrpaMMaMH JJIsl CO3[aHus U ONIEPUPOBaHUsI Oa3aMU IaHHBIX;

- OCHOBHBIMHM METOJIaMH MHTEJJIEKTYaJIbHOTO aHanu3a U ymeTb cTpouTh SAR/QSAR/QSPR 3aBucumoctu ¢ ux
WCTIOTb30BAHHUEM.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTb ¥ TOTOBHOCTb:

- UCIIOJIb30BATh CpEeACTBA XeMOI/IH(bOpMaTI/IKI/I UL IPEACKAa3aHuA CTPYKTYPbl COEIUHECHUS C Tpe6y€MbIMI/I 6I/IOIIOFI/I‘I€CKI/IMI/I,
XUMHUYECKUMU U (I)I/IBI/IKO-XI/IMI/I‘ICCKI/IMI/I CBOMCTBAMHU.

2. Mecto guctmmumabl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruiiHa (Moayiib) BKmoveHa B pazaen "®T/I.N.02 daxkynpraTBHbIE AUCIUTUTMHBL OCHOBHOMU MPO(ecCHOHATEHON
oOpazoBaresbHO porpammsl 04.04.01 "Xumus (Opranuueckasi, 3J1eMEHTOOPraHWYecKas 1 MEAMIMHCKAs XUMUs)" 1
OTHOCHTCS K (DaKyJIbTATHBHBIM JVICITUTLTHHAM.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

SAEKTPOHHBH
Crpanuna 3 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucimrunel "Xemoundopmaruka'; 04.04.01 "Xumusa".

3. O0beM qUCHATLIMHBI (MOYJISI) B 32a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNY€eCTBAa YacOB, BbIJeJEeHHBIX HA
KOHTAKTHYI pPa6oTy o0yJaromuxcs ¢ npenogaparejeM (0 BUaM y4eOHBIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO

padoTy oOyvaromuxcst

O6m1asi TPyIOEMKOCTh OUCIATUTMHBI COCTABIISIET 2 3a4eTHHIX (bie) eMuHUI(bI) Ha 72 Jaca(oB).

KonraktHast padota - 21 yaca(oB), B TOM umcre Jekuuu - 10 yaca(oB), mpakTudeckue 3anstus - 10 yaca(oB), 1abopaTopHbie

padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTH - 1 yaca(oB).

CamocrositenbHast padoTa - 51 yaca(oB).
Kontpons (3auér / a3x3amen) - 0 yaca(oB).

(I>0pMa MPOMEKYTOYHOI'O KOHTPOJIA JUCHUIUIUHBL: 3a4€T B 3 CeMeCTpe.

4. Conep:xanue QHCHUIUINHBI (MOAYJs1), CTPYKTYPHUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBEIEHHOT'0 Ha
HHX KOJIHYECTBA aKAJeMHYECKHX YaCOB U BHOB YU4eOHBIX 3aHATHI

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOATEJbHOH PA6OThHI 0 AVCHHUILINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTh (B yacax) CTOSI-
N Pa3znennl iucuununnb: / Ce- |Texmun,VIexnun|IIpaxTu-[lIpakTu-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B 3JI. | YeCKHeE | YeCKHe |TOPHbIE |TOpHbIe | Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero |¢popme | 00Ta
1. [Tema 1. BeeneHuie B TUCLUILIVHY. 3 2 0 0 0 0 0 4
2 Tema 2. IIpencraBieHre XMMUYECKUX OOBEKTOB. 3 0 0 2 0 0 0 10
3. |Tema 3. Xumuueckrie 6a3bl TaHHBIX. 3 2 0 2 0 0 0 10
4. [Tema 4. MoJekynsipHoe pazHooOpasue. 3 2 0 2 0 0 0 10
5. (Tema 5. MosekynsipHble AeCKPUNTOPHI. 3 2 0 2 0 0 0 10
6. Tema 6. MonempoBaHue "CTpyKTypa-CBOUCTBO". 3 5 0 > 0 0 0 7
lToro 10 0 10 0 0 0 51

4.2 Cogepskanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. BBeieHue B JHCIUILIHHY.

1. XemonH(popMaTUKa KaKk Hay4yHasl AUCLUIUIMHA. Pa3nuyue ¥ KOMITJIEMEHTapHOCTh XeMOMH(OPMATHKH, KBAHTOBOW XUMMU U

MCTOIOB CUJIOBbIX TIOJIEH.

2. XemomnH(popmaTKa oT 00bEKTOB [0 INIaBHBIX oOs1acTel mpuMeHeHus. basosas MosekyspHas Mogens. [Tocrpoenne

JIOTMYECKOTO BHIBOJA.
3. XuMu4eckoe MpoCTPaHCTRBO.

4. XemonH(pOpMaTHKa U XEMOMETPHKA.

5. XemonHpopmaTrka 1 OMOMH(pOpPMATHKA.
6. Vcropust xeMoMH(OPMATHKH.

Tema 2. IlpeacraBiieHue XUMHY€ECKHAX 00bEKTOB.

. HpeILCTaBHeHI/Ie MOJICKYJI.

. IIpeacraBnenne MoseKyJIApHBIX TPagdoB.

. MarpuuHoe nipe/icTaBeHue, BUIbl MATPHIL.
. TabnuuHOe npe/cTaBIeHuUeE.

O 0 9 N Lt B W N~

. TpexmepHble NpeAcTaBICHUs.
10. KoopauHatel aTOMOB.
11. TloBepxHOCTH.

. buToBbIe cTpoKH (CTPYKTYpHBIE KJTIOUH, OTNIEYATKHU MalbIIEB, XIIHNPOBAHHBIE OTIIEYATKHU MAJIbIIEB).

. TunuyHble npecTaBIeHU MOJIEKYJ B XUMUM (CTPYKTYpHasi (popmysa, Xumudeckast popMyIia, TPUBUAIBHOE UMs).
. OcobGeHHOCTH TIpecTaBlIeHHs B XeMOMH(OpMAaTHKe, TPeOOBaHUS K TIPEACTABICHUAM. BUIbI TIpe/ICTaBICHIA.
. Jluneitnsie npeacrapnenus (mveHa, WLN, SMILES, SLN, InChl).
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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.
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. 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.
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. ®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).

3a4€T

IMoaroToBKa K 3a4eTy CocOOCTBYET 3aKPEIUICHHIO, YIITYOICHHIO 1 0000LICHUI0 3HAHHH, IOJTyYaeMbIX, B IpoLiecce
00yueHusl, a TaKkKe MPUMEHEHHIO NX K PEeLIeHHIO IPAaKTUIECKHX 3a1a4. ['0TOBsCh K 3a4eTy, CTyAEHT JIMKBUIUPYET
nmelonyecs NpoOebl B 3HAHUSX, YIIIyOJIsieT, CUCTEeMaTU3UpPYyeT U yIOpsI0YnBacT cBou 3HaHus1. Ha 3auere
CTYZIGHT JIEMOHCTPHUPYET TO, YTO OH MPUOOpeI B Mporiecce 00y4eHHs 0 KOHKPETHOH y4eOHou qucnumuae. [pu
MOATOTOBKE K 3a4€Ty HEOOXOANMO O3HAKOMUTCS CITUCKOM BOIIPOCOB K 3a4€Ty, TOBTOPHO O3HAKOMMUTCS C
JIEKLIIMOHHBIM MaTepHajIoM, CHCTEMAaTU3MPOBaTh HH(pOpManuio 1o Kypcy. Ocoboe BHUMaHKE CIIeyeT YASIUTh
pasnenaM Kypca, U3yUYeHHBIM CaMOCTOSITENIbHO M BHI3BIBABIIMM HauOOJIbIIME 3aTPY/IHEHHE IIPU TEOPETUIECKOM
M3y4YEeHUHU U PEIICHNH TIPAKTUUECKUX 3a/1ad.
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10. ITepeyenb nHQ OPMAIUOHHBIX T€XHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
Mo JUCHUILIHHE (MOIYJII0), BKJIHYAs NepedyeHb MPOrpaMMHOro odecnedeHuss 1 HH(pOPMANMOHHBIX CIIPAaBOYHbIX
cucTeM (IIpH HEO0XOJUMOCTH)

[NepeueHb MHGOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOLIECcca MO TUCIMILTIHE
(Momy0), BKJIIOUas MepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJISI).

11. OnucaHne MaTepuAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIECTBJIEHHS 00Pa30BaTEJILHOI0
npoiuecca no JUCIHUILIIHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca MO0 JUCIUILIMHE (MOJIYJII0) BKIIIOUAET B ce0s1 CleayIome
KOMIIOHEHTH:

IomereHus TSI CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUIEKTOBAHHBIE CIICIMATN3UPOBAHHON MeOebIo (CTOJBI U
CTYJIbsI) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" 1 oOecrieueHneM JoCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTenbHylo cpeny KOV.

VueOHble ayAUTOPUH AJIsI KOHTAKTHOH padoTEI ¢ IpernoaaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 npuHTep 1)1 pacnevyaTky pa3gaTOYHbIX MaTepPHUaIOB.
MynpTUMeaniHas ayAUTOPHSL.
KommnbloTepHblil Kitacc.

12. CpeIICTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM oﬁyqalonmxc;[ HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOJII/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.1'[61"‘{21101]_(1/16
BOCIIpUATUE I/IHCl)OpMaI_[I/II/I Oéy‘-laIOHII/IMI/ICf{ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JO0POBbA:

- CO3[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATUBHBIC
(bopmbl, y1OOHBIE /151 PA3IMUYHBIX MTOJIb30BATECH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPBI, IPEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJICHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(MOPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HAIIpEMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSAMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMHUPYEMBIX
JMCLIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA Tiepeiavn HH(bOpMaLIHPI, OpraHu3anu pa3jaInIHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0051 C nIpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOTYT OBITDH
HCIOJIb30BaHbI 4JId IPOBEACHUA BUPTYaJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaI/IMO,I[GﬁCTBI/IH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JTUCTAHIIMOHHBIX 00pa30BaTesIbHBIX TEXHOJIOTHH Il OpraHu3aiuy opM TEKYIIEro ¥ MpoMeKyTOUHOTO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTECIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- MMPOAOJIKUTEILHOCTY CIaYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosiee yeM Ha 90 MUHYT;

- MIPOIOJKUTETBHOCTY TIOATOTOBKYU 00YJAIOIIEerocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
Oosee yem Ha 20 MUHYT;

- MIPOJOJIKUTENLHOCTY BBICTYIUIEHUsI 00YYaIOIerocs MpH 3alliiTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

Iporpamma cocrasiieHa B cootBetcTBuu ¢ TpedoBanusiMu PI'OC BO u yueOHbiM ruianoM no Harpasienuio 04.04.01 "Xumust" u
Marucrepckoi nporpamme "OpraHuyeckasi, 9JeMEHTOOPraHWYeCcKas 1 MeJUIMHCKAs XUMUs'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
DT/.N.02 Xemoungopmamura

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnyeckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. Omempuenko B.I1., MexunmHckas nH(popmaTrka : yaeO6Huk / B.IT. Omensuenko, A.A. emumoBa. - Mocksa:
I'0TAP-Menua, 2018. - 528 c. - ISBN 978-5-9704-4320-0 - Tekcr : anexktponnsiii // 9BC 'Koncynbrant crynenta’ : [caitr]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970443200.html

(mara obpamenus: 13.03.2020). - PexuM rocTyna : 1o moJimcKe.

2. XemomnH(popMaTrKa 1 MOJIEKYJIIPHOE MOAEIMPOBaHNE: AUCTAHIIMOHHBIN KYPC ISl CTYJIeHTOB OaKajlaBpuara U MarucTpaTypsl
HanpasieHus oarotoku: 020100 "Xumus' [DneKTpoHHBIN 00pa30BaTeIbHBIN pecypc]/XuMUUeckuil ”HCTUTYT UM. A.M.
Byrtneposa, kaenpa opranmueckon xumun/ Mamxunos T.U. - Kazans: Kazanckuii enepansabiii yausepeurert, 2013. - Pexum
nocryna: URL: http://zilant.kpfu.ru/course/view.php?id=376 (mata obpamenus: 13.03.2020). - Pexxum gocrymna: TOIbKO AJIs1
CTYJEHTOB U COTPYyJHUKOB KDV

3. 6parumos, M. M. OCHOBBI KOMITBIOTEPHOT'O MOJIEIMPOBaHUsI HAHOCUCTEM : yueOHoe nocodue / . M. M6parumos, A. H.
Kogmog, 0. ®. Hazapos. - CankT-IlerepOypr : Jlanb, 2010. - 384 c. - ISBN 978-5-8114-1032-3. - TekcT : 2,1eKTpOHHBIH //
Jlanb : anexTpoHHO-O6ubMOTeUHas cuctema. - URL: https://e.Janbook.com/book/156 (nara obpamienus: 13.03.2020). - Pexum
JOCTyma: Jjisl aBTOPU3. MOJIb30BATENEH.

lonoJsHATEILHAS JUTEpPATYypa:

1. Kammman, U. T'. MexmorekysspHble B3anMoaeiicTers. Pusndeckas MHTEpHpeTanysi, KOMIbIOTEPHbIE pacyeThl 1 MOAETbHBIE
noTeHImabl : yuebnoe nocodwue / U. I'. Karuan ; noa pepakiwmeirt H. @. Crenanosa ; nepeBoj ¢ anruiickoro [1. C.
Bespykosa,l. I'. PssounkuHa. - 3-¢ u3n. - Mocksa : Jlabopatopus 3HaHuit, 2017. - 397 c. - ISBN 978-5-00101-503-1. - Tekcr :
3NIeKTPOHHBII // JIaHb : anekTpoHHO-OMOMoTeuHast cucteMa. - URL: https://e.Janbook.com/book/94111 (naTa oGpamieHus:
13.03.2020). - Pexxum goctyma: ajist aBTOpH3. TOJIb30BaTeNeH.

2. Ceppix, A.E. IIporpamma 'XCHEM' - ucnosnp3oBanue (pparMEHTOB XMMUYECKOW CTPYKTYPHI U1 TOUCKA U MOAETMPOBAHHUS
XUMHUYECKUX U Onostornueckux cBoicTB / A.E. Cenpix, 1. B. I'ankuna, B. U. T'ankud // Yuensle 3amucku Kazanckoro
rocyaapctBeHHoro yuuepcutera. EctectBeHnbie Hayku. - 2009. - T. 151. - N1. - Tekcr : anekrponnsii. - URL:
http://libweb.kpfu.ru/e-journals/1815-6169/2009/151_1/151_1_est_8.pdf (mata odpamenus: 13.03.2020). - Pexxum goctymna:
OTKPBITHIH.

3. Kouenaes, b. W. KBanroBas teopus : koHcrekT jekumii / B. . Kouenaes ; Kazan. denep. yu-1, In-T dusukn, Kad teoper.
(pmsukm .- [2-e uzn., nepepad., nom. u uchp.]. - Kazans : [Kazanckwii yausepcurer], 2013. - 222 c.
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ITporpamma mucimrunel "Xemoundopmaruka'; 04.04.01 "Xumusa".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
DT/.N.02 Xemoungopmamura

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

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

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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