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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

3AE
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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
OpPraHMYeCcKOil U MeJULIMHCKON XUMUK, XUMU4eckuil ”HCTUTYT UM. A.M. Bytneposa), TimRGimadiev@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U
CMEKHBIX HAyK MPU pelIeHUH MpodeCCUOHANbHBIX 33124

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

- OCHOBHBIC TTOHSATHS, OTIPEICIICHHSI, METO/IBI U TIO/IXOJIBI, UCTIONIb3yeMble B XeMOMH(OPMATHKE;
- METO/Ibl XeMOMH(OPMATHKH, TPEOYIOIIHECs AJIs1 PEIieHUsI TeX WA UHBIX 33/1a4 B XUMUH;

- COCOOBI MpEeACTaBJICHUS XUMNYCCKUX JaHHBIX, METOAbl OCYIIECTBJICHUSA TOUCKA B XUMNYCCKUX 0azax JaHHBIX; OCHOBHBIC
XUMUYECKUE 0a3bl HJaHHBIX, UCIIOJIb3YEMbIE B PA3JIMYHbIX HAYYHBIX LIEJIAX, 1 METOAbL pa6OTI)I C HUMH;

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

- 6A30BBII ATOPUTM BUPTYAIBHOTO CKPMHUHIA XMMUYECKHUX COSIMHEHUH, OCHOBHBIE (DUIIBTPBI, UCTIOIb3YEMbIE B CO3AHUU
JIEKapCTBEHHBIX NPENapaToB;

- criocoOsl ioctpoerrst SAR/QSAR 3aBucuMocTell ¥ IMETh TIPE/ICTaBIIeHUs 00 UCIIOTb30BAHUH METOJOB
VHTEJUICKTYaJIbHOTO aHAJIN3a TAaHHBIX JIJIS1 3TOTO.
HoykeH ymeTh:

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

- UCIOJIb30BaTh JECKPUIITOPHOE NMPEICTABICHIE XMMUYECKOrO IPOCTPAHCTBA IS [IOUCKA BEIIECTB C TPeOyeMBIMU
CBOICTBaMHM, YMETb BbIUMCIIATh OCHOBHBIE IECKPUIITOPOB M TOHUMATh UX CMBICIT;

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

JloykeH BlaeTh:

- HABBIKAMH 110 aHAJIM3y XUMUYECKUX 0a3 IaHHBIX JUIsl PEIeHHs] KOHKPETHbIX 33/1a4;

- HaBBIKaMH 110 PEHIEHHIO XUMUYECKHX 33/1a4 C UCIIOIb30BAaHNEM CPEJCTB XEMOMH(POPMATHKY;

- OCHOBHBIMM IIPOrpaMMaMH 151 CO3[JaHus U ONIEPUPOBaHUsI Oa3aMU IaHHBIX;

- OCHOBHBIMHM METOJIJaMH MHTEJJIEKTYaJIbHOrO aHanu3a U ymeTb cTpouTbh SAR/QSAR/QSPR 3aBucumoctu ¢ ux
WCTIOJIb30BAHHUEM.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTh 1 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 qucrmruiHa (Moayiib) BKmoveHa B pazaen "®T/I.N.02 daxkyapraTUBHbIE AUCIUTUTUHBL OCHOBHOU MPO(ecCHOHATEHON
oOpazoBaresbHON porpammsl 04.04.01 "Xumus (Opranmueckasi, 3;1eMEHTOOPraHUYecKas 1 MEAMIMHCKAs XUMUs)" 1
OTHOCHTCS K (DaKyJIbTATHBHBIM JVICITUTLTHHAM.

OcBauBaetcs Ha 2 Kypce B 3 cemecTpe.

3. O6'beM qUCHUILIHHBI (MOYJIsI) B 3a4€THBIX €JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€HHbIX HA
KOHTAKTHYIO PadoTy 00y4awImuxcs ¢ npemnogasarejemM (10 BHAaAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0yJaomuxcs

O01mas TpyJOeMKOCTb AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) eqHUII(bl) Ha 72 Yaca(oB).

SAEKTPOHHBH
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KonrakTtHas padora - 20 yaca(oB), B ToM uwciie Jiekiun - 10 gaca(oB), mpakTudeckue 3aHsaTus - 10 yaca(oB), 1abopaTopHbIe
padorsI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOIN padoThl - O yaca(oB).

CamocrositesibHast pabota - 52 vaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMeKRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 3 cemecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
1. [Tema 1. BeeneHvie B AMCUUILIMHY. 3 2 0 0 0 0 0 4
7 Tema 2. IIpencraBieHrue XUMHUYECKUX OOBEKTOR. 3 0 0 3 0 0 0 10
3. |Tema 3. Xumudeckre 0a3pl JaHHBIX. 3 2 0 2 0 0 0 10
4. (Tema 4. MosekynsipHoe pazHoOOpasue. 3 2 0 2 0 0 0 10
5. (Tema 5. MonekynspHble IeCKPUANTOPHI. 3 2 0 2 0 0 0 10
6. Tema 6. MonenupoBaHue "CTpyKTypa-CBOHCTBO". 3 2 0 2 0 0 0 8
MToro 10 0 10 0 0 0 52

4.2 Cogep:xkanne qUCIHUATLITHHBI (MO TyJIs1)
Tema 1. BBeieHue B JUCHUIIMHY.

1. XCMOI/IHCl)OpMaTI/IKa KaK Hay4HadA JUCHUIIINHA. Pazmune n KOMIUIEMEHTAPHOCTb XeMOI/IHq')OpMaTI/IKI/I, KBaHTOBOU XMMHU 1
METOJ0B CHJIOBBIX TIOJIE.

2. XemouH(popMaTHKa OT 0OBEKTOB 10 IJIaBHBIX 00JacTell mpuMeHeHus. basoBas MosiekysipHas Moaesns. [locTpoenue
JIOTMYECKOTO BHIBOJIA.

3. XuMuyeckoe npocTpaHCTBO.

4. XemonH(pOpPMATHKA 1 XEMOMETPHKA.

5. XemonHpopmaTtrka 1 OMoMH(pOpPMaTHKa.

6. Ucropus xeMOnH(POPMATHKIL.

Tema 2. IlpeacraBiieHne XUMHYI€CKAX 00bEKTOB.

. [IpencraBnenre MOEKyI.

. TunuyHele NIpeiCcTaBlICHUs MOJIEKYJI B XUMUH (CTPYKTYpHast (hopMyJia, Xumudeckasi popmyJia, TPUBHATIBHOE UMS).
. OcobGeHHOCTH Npe/IcTaBIe ks B XeMOrH(pOpMaTHKe, TpeOOBaHUs K MpeCcTaBIeHusIM. BUJIbI ITpe/ICTaBlICHUIA.
. JIuneiinsle npeacrasnenus (umena, WLN, SMILES, SLN, InChI).

. [IpencraBnenre MONEKyISPHBIX TPaoOB.

. BuTtoBbIe CTPOKM (CTPYKTYpHBIE KJIIOUM, OTIIEYATKY MAaJbLEB, XIIMIMPOBAHHBIE OTIICUATKH MAJIBLIEB).

. MarpuuHoOe TipeicTaBlIeHIE, BUIBI MATPUIL.

0 N N B WD

. TabnuyHoe npecTaBiIeHue.
9. TpexmepHble IPEICTaBICHUA.
10. KoopauHaThl aTOMOB.

11. IloBepxHOCTH.

12. Bunpl noBepxHocTell (BaH-/iep-BaajibcoBa OBEPXHOCTb, TOBEPXHOCTh KOHHOJIIM, OCTYNHAS PaCTBOPUTENIO IOBEPXHOCTb,
HIOBEPXHOCTb MCKJIIOYEHHOTO PACTBOPUTEIIS], HOBEPXHOCTD MOJIOCTH (pepMEeHTa, OBEPXHOCTh M30IIOTHOCTH, PACKPAILICHHbIE
MIOBEPXHOCTH).

13. MonekyspHsle (POPMBL.
14. CtpykTypsl Mapkya.

3AE
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15.
16.
17.
18.
19.
20.
21.
22.

Tunuynsle popmars! aitio (MDL, Sybyl, PDB).

Konsepranys Mex/1y NpeACTaBICHUAMH.

KoHnBepranus cTpyKkTypa-uMs 1 UMsI-CTPYKTYpa.

Kongeprarms cTpyKTyphl B TuHeHHbIe MpeacTapienns. 2D-3D koHBepranus.
[IpencraBnenus: peaklMii: OCHOBHbIE BUJIbI.

ITpencraBnenus peakuy Kak HabOpa peareHTOB U NMPOLYKTOB
IIpencraBnenns peakLuK Kak XapakTepUCTUK PEaKIIMOHHOTO LIEHTpa
[TpencraBieHns peakly KaK pa3HOCTH MPOAYKTOB M PEareHToB

Tema 3. Xumudeckue 0a3bl JAHHBIX.

O 00 3 N L B W N~

. CTpyKTypa 6a3 JaHHBIX.
. Bunpl morcka B Xumuueckux 6azax JaHHbIX.

. OCHOBHBIE AJITOPUTMBI ITOUCKA.

. Ucrionmp30BaHme CKpUHOB.

. PekypcuBHbIi mogxos. Y IbMaHOBCKHI TOAXO.

. ITouck B 3D 6a3ax DaHHBIX.

. KecTkuii ¥ rTHOKUI MTOKCK.

. OcHOBHBIe XUMHUYeCKHe 0a3bl TAaHHBIX B XeMOMH(OPMAaTHKE

Tema 4. MoJiekyJasipHO€e pa3HooOpa3ue.

1.
2
3
4
5.
6
7
8
9
10
11

Jln3aiiH OMONMOTEK JaHHBIX.

. Ucnonb3oBanue 111 BUPTYaAIbHOIO CKPHMHHUHIA M IS BBICOKOIIPOM3BOJUTEIBHOIO CKPHHHHTA.
. Teoperrueckast KOMOMHATOPHAS] XUMHMSL.
. Pazbpocannsbie u c(hokycupoBaHHbIe OUOIUOTEKH.

I'enepanust cTpykTyp.

. RECAP.

. Fragmenter.

. Knacrepuzauus MosiexkyJ.
. Uepapxuueckue noaxosl.

. Hemepapxmdeckuie MoaxoIbI.
. OTOOp MOJIeKyJ1 6e3 KIacTepU3allum.

Tema 5. MoJiekyJsipHbI€ 1€ CKPUNITOPBHI.

O 00 3 N Lt AW N~

. OnpeneneHye 1 UCMOIb30BAHUE IECKPHUIITOPOB.

. Ponb neckpuntopoB B xeMonH(pOpMAaTHKeE.

. MHOroo6pasue 1ecKpunTopos.

. Kimacendukanms neckpuntopoB 1o (pyHKIIMOHATBHOCTH.
. PUBUKO-XMMUYECKHE JECKPUIITOPBI.

. Tononornyeckne NHAEKCHI.

. TpexmepHble 1ECKPUITOPHI.

. ®parMeHTHBIE IECKPUIITOPHI.

. ®apmakoopHbIe JECKPHUIITOPDI.

10. KoHCcTaHTHI 3aMeCTUTEIIEN.

11

. KBaHTOBO-XMMHIYECKHE JECKPUITOPHL.

12. [lecKpUNTOPBl MOJNEKYJIAPHBIX MOJEH.

Tema 6. MoaeanpoBaHue ''CTPYKTypa-cBoOicTBO'' .

1.
2.
3.
4.
5.
6.
7.

Hcropus mopenupoBanus "cTpykrypa-cBoicTBO": SAR/QSAR/QSPR
IMocTpoenue u Bamaaiwsi Moaenei

IpenodpaboTKa TaHHBIX

VY nanenue cMeceil, HEOPraHMUECKUX M METAJUIOOPTAHIMUYECKUX COSANHEHUI
KonBepranysi CTpyKTyp, yAaJleHue Coleil U BHIOOP COCTOSIHUSI MIOHU3ALIUH
Hopmanmsanus cenduyeckux XeMOTHIIOB, Pe30HAHCHBIX (DOPM 1 TayTOMETOB
BrisiBneHue 1y6sMKaToB

. Ilorck 1o cTPyKTYype, MOJACTPYKTYpE, CYIEPCTPYKTYPE U MO MOJIEKYJISIPHOMY CXOJICTBY B 0a3ax JIaHHBIX Pa3JIMYHBIX THIIOB.

Crpanyua 5 u3 11.
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8. 3akmouunTesnbHasA pyyHas IpoBepKa

9. OO11¥e MPUHIIUIIBI IOCTPOSHUST MOJIeIIer

10. MeTton HaUMEHbBIIIUX KBaJIpaToOB

11. Tlonsitue 06 OBepPUTTUHIE U IPUHIIHIT ONITUMAJILHON CJIOKHOCTU MOJIeIer

12. IpuHIMIBEL 0TOOPA AECKPUIITOPOB

13. TIpoGaemsl, CBSI3aHHbBIE C OTOOPOM JIECKPHUIITOPOB

14. OO6mue NpUHIMIBL BATMIAIMN MOJes el

15. IloHATHE O BHYTPEHHEM U BHEIITHEM, IEPEKPECTHOM M CKOJIB3AIIEM KOHTPOJIE

16. Kputepuu OLIeHKM Ka4ecTBa perpecCHOHHBIX MOJesen

17. Kputepru OlleHKH KauecTBa KJIACCU(UKAIIIOHHBIX MOAeen

18. Ouenka kauecTBa Mojesiel 411 BUPTyaibHOro ckpuHuHra: ROC-kpuBsie

19. IIpuHLMITE OLIEHKM ¥ CPABHEHMsI KQuecTBa MOIeNIeH

20. O6sacTh MPUMEHUMOCTH MOJIEIer

21. Mepsl, OCHOBaHHbIC HAa MHTEPBAJIAX 3HAUYCHUH AECKPUNTOPOB

22. Mepbl, OCHOBaHHbIE Ha PACCTOSHUAX B XUMUYECKOM IPOCTPAHCTBE JECKPUIITOPOB

23. Mepbl Ha OCHOBE OLIEHKH AMCIIEPCUH TUIOTHOCTH TPOTHO3a

24. Mepbl, OCHOBaHHbIE Ha OLIEHKE IUIOTHOCTEH pacnpeeneHrs B XMMUYECKOM IIPOCTPAHCTBE AECKPUIITOPOB
25. Mepsl Ha OCHOBE aITOPUTMOB OJHOKJIACCOBOH KJIaCCU(bUKALIUY

26. [IByx(paKTOpHBIIA MTOJXO K OMPEIeNICHUIO 00IacTH TPUMEHUMOCTH MOJIENN

27. BusyasbHbli aHaM3 3¢()EKTIBHOCTY METOIOB OINpeeIeHHsT 00J1aCT! IPUMEHUMOCTH MOJIeJer
28. CranjapTHbIii HAG0p TpeOOBAHMI K MMOCTPOCHUIO U BAUIAIIMN MOJIENEH ""CTPYKTypa-CBOUCTBO"
29. Mpuniwrs Cetndana (OICP)

30. Pexomenganmn YHrepa-I'anga

31. Pexomenpanuu Tpomniny no "Hawiydiied npakTuke" 1j1sl NOCTPOEHUs], BaluJaluy U npumeHenus mojeneid QSAR
32. MeToipl MallMHHOTO 00yYeHHsI

33. MHoxecTBeHHas JuHelHas perpeccust (MLR)

34. MeTton 4aCTUYHBIX HaUMEHbINX KBaaparos (PLS)

35. Merton 6mkaimux coceneit (K-NN)

36. UckyccTBeHnble HefipoHHBIe ceTd (ANN)

37. Metop onopHBIX BEKTOPOB (SVM)

38. [lepeBbst MpUHATHS pEIICHUI

39. Metonst 3D-QSAR u nD-QSAR

40. Metoapl 3D-QSAR, 3aBucsiiiue OT BbIpaBHUBaHUS MOJIEKYJI

41. Cranpaptasii Mmetonq CoMFA

42. Tomtomepnsiit Mmetog CoMFA

43. Merox GRID/GOLPE

44. Metog, CoMSIA

45. Metoasl 3D-QSAR, He TpeOyioliue npeBapuTebHOrO BHIPAaBHUBAHUS MOJIEKY.JT

46. Metoabt 4D-QSAR u nD-QSAR

47. IlpuMeHeHre MOJIeTMPOBaHus 'CTPYKTYpa-CBOMCTBO"

5. IlepeyeHb yueOHO-METOAUYECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEIbHON PadoThl 00yJaOMUXCs 10
JUCHUIIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00yYaIOIIMXCS BBIIOIHSAETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofiaBaTesisi, Ho 6e3
€ro HEeroCpeACTBeHHOro yyactust. CamocTtosiTesnbHast padoTa MoApa3AenseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO padoTy. CaMocTosTe bHAs padoTa 00yJaIOIMXCsl BKIIOYAET KaK MOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3ziesioB) JUCUUILIMHBI, TaK U IPOPaOOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSTENbHOM paboThl 00yUaloIMecs: YUTAIOT U KOHCIEKTUPYIOT Y4eOHYI0, HayYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3aJaHNUs, HANIPABJICHHbIE Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHUI 1 HAaBBIKOB,
TOTOBSTCS K TEKYIIEMY M IPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUIUIMHE.

OpraHuzalys CaMOCTOSITENIbHOW padoThl 00YYaIOIINXCs perJIaMeHTUPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOH JIUTEPaTypOl U 3JIeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKIIOYASI:

3 A
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[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

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

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,H OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOIZ aTTeCTalluu.

B ¢onae o11eHOYHBIX CPEeICTB COAEPKUTCS cieayomas HHPOpMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHusI 110 UCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHITHIA;

- MeXaHu3M (pOPMHUPOBAHHUS OIIEHKH 10 JUCHUIUTHHE (MOIYJIO);

- OMMCaHUe MopsAKa MPUMEHEHHS U IPOLIEAYPHI OLIEHUBAHUS IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTEpHH OIICHUBAHUS [T KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- cofiepXKaHUe OLIEHOYHBIX CPEICTB, BKJIIOUasl TpeOOBaHMUs, IPEAbSIBISEMbIC K ISUCTBUSM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTatam, 3aJaHus Pa3IUIHbIX TUIIOB.

®DoHJ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Iprnoxkernun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXOAUMOM JJIsI 0CBOEHHS JUCIHMILIAHBI (MO XYJIs)
OcBoeHue TUCIMIUTMHBL (MOJLYJIsl) MPEAINoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIbHOUM yueOHOoM nTeparypsl. Jluteparypa
MOXKET OBbITh JIOCTYIHA 00YYAIOIIMMCSI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX U3 HUX):

- B 9JICKTPOHHOM BHU/JIE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY AOroBOPOB C
HpaBOO6J’IaIlaTeHHMI/I N

- B leyaTHoOM BuJe - B Hayunow 6ubnuoreke um. H.U. Jlo6aueBckoro. OOy4aiomirecs noayyaoT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OUJIETaM B COOTBETCTBHM C MPABUIIAMU T10JIb30BaHKst HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000M TOUKH NPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DIeKTpOHHBIH yHUBepcuTeT . [1pn HCrionb30BaHNM MTeYaTHBIX N3aHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH MU U3 pacueta He MeHee 0,5 sk3emruisipa (st odyvatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 3K3eMIuIsApa AOMOIHUTENBHON JTUTepaTypsl Ha
KaXJ0ro 00y4aromierocsi U3 4nciia Jiull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUILUINHY.

INepeveHb OCHOBHOH M IOTIOJHUTENIBHON Y4eOHON TMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILIAHBL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX M3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MOTyJIsT)

Journal of Cheminformatics - http://jcheminf.springeropen.com/

Virtual Computational Chemistry Laboratory - http://www.vcclab.org/
baza nannbix ChEMBL - https://www.ebi.ac.uk/chembl

Baza gannpx ChemSpider - http://www.chemspider.com

baza gannbix PubChem - http://pubchem.ncbi.nlm.nih.gov/

Baza gannbix Reaxys - http://www.reaxys.com

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

IIporpamma Fragmentor - http://infochim.u-strasbg.fr/spip.php?rubrique41
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ITporpamma ISIDA-QSPR - http://www.vpsolovev.ru/programs/

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

9. MeToquyecKkne yKa3aHus /Iisi 00yYaOIUXCs M0 0CBOEHUIO JUCIHUILIMHBI (MO TyJis1)

Bujg paéor

MeToauuecKue peKoOMeHIamun

JIEKLIANA

B xope JIeKIMOHHBIX 3aHSTHI BECTH KOHCTIEKTUPOBaHKe y4eOHOro Mateprana. OOpaiath BHUMaHUe Ha
Kareropuu, (hOpMyJIMPOBKH, PACKPHIBAIOIINE COJIEpKaHNE TeX WM MHBIX SIBJICHUH U MIPOLIECCOB, HAyYHbIE
BBIBOZIBI M TIPAKTUYECKHUE PEKOMEH/IAINH, TIOJIOXKUTENIBHBIH OIBIT B OPaTOPCKOM MCKyccTBe. JKenateapHo
OCTaBUTh B Pa00YMX KOHCIIEKTaX MOJIsl, HA KOTOPBIX JieJIaTh IIOMETKH U3 PEKOMEH/I0BAaHHOM JINTEPaTy B,
JOTOJHSIONKE MaTeprall NPOCTyIIAHHOM JIEKLIUH, a TAKKe MOAYSPKUBAIOIINE 0COOYI0 BaXKHOCTb TEX WJIM MHBIX
TEOPEeTUUECKHX TOJIOKEHNH. 3a/1aBaTh IPETOAABATEINI0 YTOUHSIIONME BOIPOCH! C IIENbI0 YSICHEHUS TEOPETUIECKHX
TIOJIOKEHHI, pa3pelieHns] CIIOPHBIX CUTYaIH.

IMMPaKTUYCCKUE
3aHATUA

Ha npakTr4yecKux 3aHATHSIX BBIMOJIHSIOTCS JJA0OpaTOpHbIe pabOTHI, MOITOMY Ha HUX TpeOyeTcs IPUXOIUTh
MOATOTOBJIEHHBIMU. [TOBTOpHTE JIKIIMOHHBIN MaTepHaJ Mo TeMe MPEJCTOSIIErO MPaKTHYECKOTrO 3aHSTHS.
O6s13aresibHO 0OpaTUTEe BHUMaHNE Ha BBI3BIBAIOIINN CJI0KHOCTH MaTepuail. [Ipu HeobxoqumocTu, o6paTutech 3a
MIOMOIIIBIO K TIperojiaBaTesio. TeMbl U MaTepHasIbl JJIs1 BHIIOJHEHUS JTJaOOpaTOpHBIX padoT pa3melreHbl B DOP
"Xemounpopmaruka" (https://edu.kpfu.ru/enrol/index.php?id=3011).

CaMOCTOsI-
TenbHas paboTa

CamocrositeNibHasi paboOTa MPOBOAUTCS C 1IEJIbI0 YriTyOIeH:st 3HAHUIA 110 JUCHIUIUIMHE U MPe/lyCMATPUBACT:

- YTeHHUEe CTyJCHTaMU PEKOMEHIOBAHHOM JINTEPATYPhl 1 yCBOEHIE TEOPETUISCKOTO MaTepralia qUCIUILIAHEI;

- MOATOTOBKY K MPaKTHUYECKUM 3aHATHIM, TECTUPOBAHUSM U KOHTPOJIBHOU padote;

- padoty ¢ IHTepHeT-NCTOYHUKAMH;

- OJTOTOBKY K cljaue 1ab0paTOpHBIX (TIPaKTHYECKUX) paboT, caayue SK3aMeHa.

[TnanupoBaHKe BpeMEHU HA CAMOCTOSTEbHYIO padoTy, HEOOXOIMMOrO Ha N3YYeHHe HACTOSIIEH ANCIUILINHBIL,
CTY/IEHTaM JIyullle BCErO OCYIIECTBIIATh Ha BECh CEMECTP, NIPEIyCMATPHBAS TIPH 9TOM PETyJIsAPHOE NOBTOPEHUe
MPOIEHHOTO MaTepuaia. Marepua, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIUSAX, HEOOXOIUMO PEryJIsipHO JOTOIHATh
CBEIICHUSIMHU U3 JIUTEPATYPHBIX HCTOYHUKOB, IPEICTABIEHHBIX B pabovell mporpaMMe TUCITUTLIFHBL
"Xemoundopmaruka'. I1o kaxa0i U3 TeM IJIs1 CAMOCTOSITEILHOTO U3yUeHUs1, IPUBEEHHBIX B paboyei mporpamme
JVICIIWTUTAHBL, ClIelyeT CHavYasa MpovnTaTh PeKOMEHIOBAHHYIO JIUTEPATypy M P HEOOXOIUMOCTH COCTABUTD
KpPaTKUII KOHCIIEKT OCHOBHBIX TTOJIOKEHHUH, TEPMUHOB, CBEJICHUI, TPEOYIOINX 3aIOMUHAHUS 1 SIBJISIONIIXCS
OCHOBOIIOJIATAIOIIUMH B 3TOW TeMe U JIJIs1 OCBOSHHUS MOCIIEAYIONINX pa3/ieioB Kypca.

[Nepen mocemeHneM MPaKTUIECKOTO 3aHATHS U3YUHUTE TEOPHIO BOIIPOCA, MPEINOIAraeMOro K U3y4eHHIo,
03HAKOMbBTECH C PYKOBOJICTBOM I10 COOTBETCTBYIOIIEH padoTe.

PabGora ¢ KOHCIIEKTOM JIEKLIANA

[IpocMmoTpHTE KOHCIIEKT cpa3y Iocye 3aHATHA, OTMEThTE MaTeprasl KOHCIIEKTa JIEKIIUH, KOTOPHIA BHI3BIBAET
3aTpyIHEeHus A7 MOHMMaHus. [lonbiTaiiTech HAWTA OTBETH HA 3aTPYAHUTEIbHBIE BOIIPOCH, MCIOIb3YS
PEKOMEHIyeMYIo JIUTepaTypy. Ecim caMocToATeIbHO He yIalIoch pa30o0paThes B MaTepuaie, chopMyIupynTe
BOIPOCHI ¥ 0OPATUTECH 32 MIOMOIIIBIO K TPETOAABATEII0 HA KOHCY/IbTAIIMU WM OJIMKANIIeH JISKIIUH.
PerynsipHO OTBOAWTE BpeMsI 111 IOBTOPEHHS IMPOHIEHHOTO MaTepralia, IpoBepsisi CBOU 3HAHUS, YMEHUS 1
HABBIKY 110 KOHTPOJIGHBIM BOIIPOCAM.

OObpartuTe BHIMaHME, YTO KOHCIIEKT JIEKIIUH U CIaibl mpe3erTanuii qoctymHsl B DOP "XemonHpopmaTuka'
(https://edu.kpfu.ru/enrol/index.php?id=3011).

3a4€T

[NoaroroBka Kk 3a4eTy CrOCOOCTBYET 3aKPEIUICHHUIO, YIyOIeHNI0 1 0O00IEHHUIO 3HAHUH, TI0JTy4aeMBbIX, B TIpoliecce
00yJeHHsI, a TAKXKe TPUMEHEHUIO UX K PEIIeHUI0 MPaKTUIECKUX 3a1a4. ['0TOBSCh K 3a4eTy, CTY/ICHT JIMKBUAUPYET
UMeEIoIIecst PoOeJTbl B 3HAHUSIX, YIIIYOJIsSeT, CHCTEMaTU3UPYET M YIOPsIOUMBaeT CBoM 3HaHusl. Ha 3auere
CTYIEHT IEMOHCTPUPYET TO, YTO OH MPHOOpE B Ipoliecce 0OyUeHHUsI 10 KOHKPETHOH y4ueOHoi auciuiumHe. [Ipu
TIO/ITOTOBKE K 3a4eTy HEOOXOIMMO O3HAKOMHTCS CIICKOM BOIPOCOB K 3a4€Ty, HOBTOPHO O3HAKOMUTCSI C
JIEKLIMOHHBIM MaTepHajIoM, CHCTEMAaTU3MPOBaTh MH(pOpMaIuio 1o Kypcy. Ocoboe BHUMaHKE CIIeyeT YASIUTh
pasnenam Kypca, U3yUYeHHBIM CaMOCTOSTENHHO U BHI3bIBABIIMM HauOOJIbIINE 3aTPyIHEHHE ITPU TEOPETHIECKOM
W3YyYEHUU U PelieHny MpaKTUIeCKUX 3a/1ay.

10. Ilepevyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX MPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILINHE (MOAYJII0), BKJIIOYAs epedeHb MPOrpaMMHOro odecnedeHnst 1 HH¢ OpMAIMOHHBIX CIPaBOYHBIX
cucrTeM (IIpH HEO0OXO0UMOCTH)

[NepeueHs MHGMOPMAIIMOHHBIX TEXHOJIOTUH, MCIOJIb3YEMBIX ITPY OCYIIECTBIEHUH 00pa30BaTEIbHOTO MPOIEcca MO JTUCIUIUIIHE
(Momym0), BKJTIOYast IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTUIMHBL (MOYJIS).

Crpanyna 8 u3 11.
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.
MynabTumMeauiiHas ayAUTOPUSL.
KommnbloTepHBIit KJtacc.

12. CpeacrBa aganranuu NpenoaaBaHus JUCIHILIMHBI K MOTPEOHOCTAM 00yUYaoMUXCs HHBAJINIOB U JIHIL C
OrpaHUYeHHbIMH BO3MOKHOCTSMH 3/10POBbS

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIISAYIOIE METO/IbI M TEXHOJIOTUH, O0JIerJyaroiime
BocHpusATHEe UH(POPMALIUK 00YUAIOLIUMUICS MHBATMIAMH U JIMIAMU C OrPAaHUYEHHBIMUA BO3MOKHOCTSIMH 3[J0POBbSI:

- CO3J]aHKe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa30BaHusl B albTePHATHBHBIC
bopmbl, y1oOHBIE TS Pa3IMUYHBIX M10JIb30BATEIIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXKHO NPECTABUTh B PA3IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPELYyCMOTPET
BO3MOXXHOCTh MAcCIITAOMPOBAHHS TEKCTa ¥ U300pakeHUH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYTHOCTh yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBl;

- CO3/J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATH OJHY M TY ke MH(OPMAIHIO U3 pa3HbIX HCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTepHATHBHBIX CIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHE JTUCTaHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHMH [UIs lepeaadyn MH(GOpMaluy, OpraHu3aliy PasindHbIX (hopm
MHTEPAKTUBHOW KOHTAKTHOW paboThl 00yvalolerocs ¢ npernojaBaTeieM, B TOM Yicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHbI /15 IPOBEAECHUSA BUPTYAJIbHBIX JIEKLUI C BOBMOKHOCTBIO B3aMMOJEHCTBUS BCEX YYaCTHUKOB AUCTAHIIMOHHOTO

o6yquI/1${, MNpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa60TbI;

- IPUMEHEHNUE TUCTAaHIUOHHBIX O6pa3OBaTCHLHHX TEXHOJIOTHI IJIA OpraHnu3alu (bOpM TEKYLIETo 1 IPOMEKYTOYHOT'O
KOHTPOJIA;

- YBEJIMYCHUE TPOAOLKUTEIILHOCTU CIa4n 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOITI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’[ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIBHOCTU CAaYn 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B IMMCbMEHHOMN (l)OpMC, - He Ooutee yem Ha 90 MHHYT;

- TIPOJOJIKUTEIIBHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3aUéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMe, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BHICTYIUICHUS 00YYaloIerocst pH 3aliyTe KypcoBor paboTH - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B coorBerctBrr ¢ TpedoBaHusaMu PI'OC BO u yueOHbIM 11aHoM 110 Harpasiienuio 04.04.01 "Xumus" n
porp p y p
MarucTepckoi nporpamme "OpraHudeckasi, 3JIeMEHTOOpraHn4ecKasi 1 MeAULMHCKAass XUMUS'".

SAEKTPOHHBH
Crpanuna 9 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucimrunel "Xemoundopmaruka'; 04.04.01 "Xumusa".

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: 2025

OcHoBHas JuTepaTypa:

1. MenuimHckas uadopmatuka : yaeOHuk / moa oout. pex. T. B. 3apyounoit, B. A. KoGpunckoro. - 2-e u3n. , nepepad. ¥ 1o1L. -
Mocksa : ['90TAP- Menua, 2022. - 464 c. - ISBN 978-5-9704-6273-7. - Texcr : anekrponHsiii // DBC "KoHcynbTaHT cTyneHTa'
: [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785970462737 .html (gaTa obpamenus: 28.01.2025). - Pexum
JOCTYyIIa : TIO MOJITICKE.

2. XemomHpopmarrka: nuppoBoil 00pa3oBaTeIbHBIN PECYpC s CTYJEHTOB [DJIeKTPOHHBII 00pa30BaTEIbHBIMA
pecypcl/Xumuyeckuit uHCTUTYT UM. A.M. ByTiepoBa, kagenpa opranndeckoit xumun/ Mampkunos T.U. - Kazans: Kazanckuit
(enepanbubiil yaueepeuret, 2013. - Pexum pocryna: URL: https://edu.kpfu.ru/course/view.php?id=3011 (nata obpamienusi:
28.01.2025). - PexxuM mocTyna: TOJIbKO IS CTYIEHTOB U COTPYJHUKOB KDY

3. 6parumoB, M. M. OCHOBBI KOMITBIOTEPHOTO MOJEIMPOBAHUS HAHOCUCTEM : ydeOHoe rocooue / Y. M. 6parumos, A. H.
Kosmos, 10. ®. Hazapos. - CankT-IlerepOypr : Jlanp, 2022. - 384 c. - ISBN 978-5-8114-1032-3. - TekcT : 31€KTpOHHBIH //
Jlans : a1eKTpoHHO-OMOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/210257 (nata obpamenus: 28.01.2025). -
Pexum nocryna: ajist aBTOpu3. MOJIb30BaTENEH.

lonoJsHATE ILHAS JUTEpPATYpa:

1. Karmnan, U. I'. MexMonekymspHble B3anMoaencTers. Pusndeckass MHTepIpeTalis, KOMIBIOTEPHBIE pacyeThl U MOJIETbHbIE
noTeHIuabl : yueonoe nocodue / U. I'. Karuian ; nox pepakiumeit H. @. Crenatnosa ; nepeBop ¢ anruiickoro 1. C. Be3pykona,
. T'. PsabunkuHa. - 4-e u3a. (3.1.). - Mocksa : Jlabopatopus 3uanuit, 2023. - 397 c. - ISBN 978-5-93208-648-3. - Tekcr :
3NIeKTpOHHBII // JIaHb : aneKkTpoHHO-0MOMoTeuHas cucrema. - URL: https://e.lanbook.com/book/319208 (naTa oOpamieHus:
28.01.2025). - Pexxnm mocTtyna: st aBTOPH3. TIOJTb30BaTENIEH.

2. Cenpix, A.E. IIporpamma 'XCHEM' - ucnosib3oBaHue (hparMEHTOB XMMUYECKOW CTPYKTYPBI U1 TOUCKA U MOJETMPOBAHUS
XUMHUYECKUX U Orosiorndeckux cBoicTB / A.E. Cenpix, 1. B. T'ankuna, B. . Tankud // Yuensle 3ammcku Kazaunckoro
rocyaapcteeHHoro yuuBepcutera. EctectBeHnbie Hayku. - 2009. - T. 151. - N1. - Tekcr : anektponnsii. - URL:
http://libweb.kpfu.ru/e-journals/1815-6169/2009/151_1/151_1_est_8.pdf (nata odpamienus: 28.01.2025). - Pexum gocryma:
OTKPBITHIH.

3. Kouenaes, b. 1. KBantoBas teopus : koHcnekt jeknuii / b. Y. Kouenaes ; Kazan. ¢genep. ya-1, Un-T pusnkn, Kagd teoper.
(pmsukm .- [2-e uzn., mepepad., non. u uchp.]. - Kazans : [Kazanckmit 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 oOpa3oBaTesibHON nporpamme: 2025

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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