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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 opranudeckoi xumun), ValA Afonina@kpfu.ru ; crapmmii HayYHBINA COTPYAHUK, K.H.
I'mvamuer T.P. (HAJI UHTeek TyasibHAS XUMIUECKask poOOTOTeXHUKa, OT/Ien OpraHmyecKoi XUMUH),
TimRGimadiev@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOJIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUYECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MDY PEIIEHUH MPoQeCcCHOHATbHBIX 3a7a4

[K-3 CriocoOeH aHATM3MPOBATh HOBYIO HAYYHYIO TPOOIEMaTHKY, IPIMEHSTh METOIbl ¥ CPEeJCTBA
M1aHMPOBAHMSI, OPraHU3ALMU U MIPOBEJEHIS HAYYHBIX MCCIIEJOBaHMIA B BLIOPaHHOH 00J1acTh
XMMHY M CMEXHBIX HayK

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

- OCHOBHBIE MTOHSATHS, OTPEIC/ICHHsI, METO/IbI U TIOIXO/IbI, UCIIOJIb3yeMbIe B KOMITBIOTEPHOM JM3aiiHEe MOJICKY.T;

- METO/Ibl XeMOMH(OPMATHUKH, TPEOYIOIIUECs ISl PEIIeHUs TeX WA MHbIX 33/1a4 B KOMITBIOTEPHOM JI3aiiHe MOJIEKYIT;

- CIIOCOOBI MpEeACTaBJICHUA XUMUIYECKUX JaHHBIX, METOAbI OCYIIECTBJIEHUSA [TOUCKA B XUMHWYECKUX 0azax JAHHBIX; OCHOBHBIC
XUMHYECKHUE Oa3bl JaHHBIX, UCTTOJIb3YEMBIE B PA3JIMYHBIX HAYYHBIX LEJIAX, U METOAbI pa6OTLI C HUMH;

- OCHOBHBIE JICCKPHUIITOPHI, UCIIOJIb3YeMble B KOMIIBIOTEPHOM JIM3aiiHEe MOJIEKYJT;
- METOJIbl TEOPETHYECKOTO CO3JJaHMsI U 0TOOpA XUMHUYECKUX COEAMHEHUH /151 POBEIeHH s OMOJIOTMUYECKOTO CKPUHUHTA;

- 0a30BbII AJITOPUTM BUPTYAJIbHOI'O CKPUHUHI'A XUMHUYECKUX CO@HHHCHHﬁ, OCHOBHBIC (1)I/IJ'II>TpI)I, HCIOJIb3YEMbIE B CO3IaHUN
JICKAapCTBCHHBIX MPEIAapaToB;

- cioco6bl ioctpoeHust SAR/QSAR 3aBucumocTelt 1 IMETh MPECTaBIeHHUs 00 KCHOJIb30BAHUM METOJIOB
MHTEJUIEKTYaIbHOTO aHaIM3a JIJAaHHbIX JIs1 3TOTO.

HoykeH ymeTh:
- co3MIaBaTh COOCTBEHHBIE 0a3bl JAHHBIX, OTIEPUPOBATH MIMH, IPOBOIVUTH ITOUCK B HUX;

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

- MO/IrOTaBJIMBATh U KYpPUPOBATh JTaHHBIE;
- ctpouTthb npocteime 3aBucumoctu SAR/QSAR/QSPR, onpenensats ux cTaTUCTUIECKYIO 3HAYUMOCTb;
- ucnosp3oBaTh MeToabl SAR/QSAR/QSPR B co3nanuu BeiecTs ¢ 3aJJaHHBIMU CBOMCTBAMHM.

JloykeH BlaeTh:

- HABBIKAMH 110 aHAJIM3Y XUMUYECKHX 0a3 IaHHBIX JUIs1 PeIeHHs] KOHKPETHbBIX 3a/1a4;

- HaBBIKaMH BBITTOJHEHNSI KOMITBIOTEPHOTO JI3aiiHa MOJIEKYT;

- OCHOBHBIMM IIPOrpaMMaMH 15l CO3[aHus U ONIEPUPOBaHUsI Oa3aMU IaHHBIX;

- OCHOBHBIMHM METOJIaMH MHTEJJIEKTYaJIbHOTO aHanu3a U ymeTh cTpouTbh SAR/QSAR/QSPR 3aBucumoctu ¢ ux
WCTIOJIb30BAaHHUEM.

JloJKeH IeMOHCTPUPOBaTh CIOCOOHOCTb M 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

Hannast qucrmruivHa (Momyib) BKoveHa B pasaen "B1.B.JIB.03.01 Jucturummast (Momyn)" OCHOBHOH MpodecCHOHATEHON
o6pazoBaresnbHO Tporpammsl 04.04.01 "Xumus (Opranmueckasi, 3J1eMEHTOOPraHUYecKas 1 MEAMIMHCKAs XUMUs)" 1
OTHOCHTCS K JUCUMIUTMHAM 110 BbiGopy vactu OITOIT BO, ¢opmupyeMoii yuacTHUKAMU 00pa30BaTEIbHBIX OTHOIICHHI.

OcBauBaercs Ha | Kypce B 2 cemecTpe.
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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

OO61m1ast TPyIOEMKOCTh AUCIMTUTMHBI COCTaBIIsAeT 3 3aueTHHIX(bie) enuHutl(bl) Ha 108 aca(oB).

KoHnraktHast padota - 28 yaca(oB), B TOM 4KcIie JeKuuu - 12 yaca(oB), mpakTHYecKHe 3aHsTus - 16 yaca(oB), 1JabopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - () yaca(oB).

CamocTrosiTenbHass padoTa - 44 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 yaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIIUTLUIMHBL: SK3aMeH BO 2 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. KommnbioTepHoe npejcTaBiieHue 2 2 0 0 0 0 0 6
XAMHYECKUX 00BEKTOB
2. [Tema 2. Xumunueckue 0a3bl JAHHBIX 2 2 0 4 0 0 0 8
3 Tema 3. MoaenupoBaHue "CTPyKTypa-CBOUCTBO 2 2 0 4 0 0 0 g
Tema 4. Ti3aitH cpOKYCHPOBaHHBIX 1
4. |muBepcuUIIMPOBAHHBIX OMOIMOTEK XMMUYECKUX 2 2 0 0 0 0 0 6
COEIMHEHNN
5. [Tema 5. ®apmaxodopHsIil aHAIN3 2 2 0 4 0 0 0 8
6. |[Tema 6. MeTop JOKHAHTa 2 2 0 4 0 0 0
MToro 12 0 16 0 0 0 44

4.2 Cogepskanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. KomnboTepHOe NpecTaBJIeHHe XUMHUYECKHX 00bEeKTOB

[Ipencrapienue MosekyJsl. TUMHYHBIE TPEACTABICHUS MOJIEKYJ B XUMUU (CTPYKTYpHas popMyJia, Xumudeckas popmyJia,
TpuBHaIbHOE MMs). OCOOEHHOCTH MPEJICTABICHUS B XeMOMH(pOpPMAaTHKe, TpeOOBaHUsI K NIPe/ICTaBICHUAM. Bribl
npeacTapieHuil. Jlunerinsie npeacrasiaenus (umena, WLN, SMILES, SLN, InChl). ITpeacraBienue MojeKyIspHbIX rpadoB.
ButoBble cTPOKM (CTPYKTYpPHBIE KJIIOUM, OTIIEYATKHY MaJbLEB, X3IMIMPOBAHHBIE OTIIEUaTKU NaJiblieB). MaTpuyHoe
npeJcTaBieHue, Buabl Matpull. Tabmnunoe npeacrasienue. TpexmepHble npeactasienus. Koopaunarst aromoB. [ToBepxHocTy.
Bunel moBepxHocTel (BaH-Iep-BaaabcoBa MOBEPXHOCTD, TIOBEPXHOCTh KOHHOMM, TOCTYIHAs PaCTBOPUTEIO TIOBEPXHOCTH,
MOBEPXHOCTh UCKIIOUEHHOTO PACTBOPHUTENS], TOBEPXHOCTh MOJOCTH (hepMEHTA, TOBEPXHOCTh U30INIOTHOCTH, PACKpallleHHbIE
noBepxHocTH). MonekyJsapHas ¢popmsl. CTpykTypsl Mapkyiua. Tunuussie popmartsl daitioB (MDL, Sybyl, PDB).
KonBepranus Mexay npeacraBieHusIMU. KoHBepcus cTpyKTypa-ums 1 uMsA-cTpykTypa. KoHBepcus CTpyKTYphl B JIMHEHHbIE
npencrasienus. 2D-3D koHBepTanusl.

[pencraBnenus peakuyid. TunuyHoe npejacTapieHue peakuuid. [IpeacraBieHre peakluy Kak Ha0opa peareHToB U MPOAYKTOB.
[pexcraBienns peaklyii KaK XapaKTEPUCTHK PEaKIIMOHHOTro 1eHTpa. [IpeacTaBienns peakumii Kak pa3HOCTH NPOAYKTOB U
pearenrtoB. IIpeacraBnenune peakuuu Pymxura. [lpeacrasnenue Yrru-Iyrymku.

[IpencrapieHns XUMHYECKUX CTPYKTYP - pydHOe co3iaHue u unteprperauus npeacrapienuii SMILES, InChl.
PepaxktupoBaHue CTpyKTYpBI MOJIEKYJI C UCIIOJIb30BaHUEM pefakTopoB. Coszaanue (aiiios, copepxamux Tpedyemoe
npencrabiaenue Mosiekys. [louck B 6ase nanubix no SMARTS.

PeHaKTHpOBaHI/IC peakunﬁ. ITonck aToM-aTOMHOTO COOTBETCTBHS B peakuuAx. CO3,HaHI/IC q)anIOB, COACPIKAIINX PA3JINIHBIC
npeacTaBJICHUSA peaKHHﬁ.

Tema 2. Xumuueckne 0a3bl JAHHBIX

Xumunueckue 0a3bl gaHHbIX. Tunbt 6a3. Ba3bl MoJIeKy1, CIEKTPOB, OEJIKOB, KpUcTayutorpaduyeckue, GHOMOJIEKYIIbL. Bupi
TTOVCKA B XMMUIECKUX 6a3aX JaHHBIX. [IOMCK MO CTPYKTYpe, MOICTPYKTYpE, CYMEPCTPYKTYpe U MO MOJIEKYJISIPHOMY CXOJICTBY B
6a3ax qaHHbIX. OCHOBHBIC aJITOPUTMBI MOUCKA. VIcrop30BaHNe CKPUHOB. PeKypcHBHBIA MOAXOA. Y IbMaHOBCKUI MOJXO.
ITouck B 3D 06a3ax IaHHBIX.
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Tema 3. MoaeanpoBanue ''cTPpyKTypa-cBoicTBO"

HUcropus mopemmpoBanus "crpykrypa-cBoicTBo" SAR/QSAR/QSPR. Knaccruecknit QSAR (metonpt 'anua, ®pu-Bunscona).
SAR/QSAR/QSPR Ha peckpurntopax. CoBpeMeHHbIe T01x0/bl. MeTozpl MamuHHoro ooyuenusi. MLR, rpeGHeBasi perpeccus,
PLS, kNN, uckyccTBeHHbIe HelipoHHBIE ceTH, SVM, pemaoiiye AepeBbs, HauBHbIA baiiec, rayccoBsl mporieccsl. Banmupanms u
kpocc-Baymmaaims. ROC kpuseie. [IpenoO6padoTka gaHHbIX. XuMIuecKas npeaodpadboTka: oT00op JaHHBIX M CTaHIAPTH3ALIMS.
MaremaTuueckasi mpe1o0padoTKa: cTaHaapTU3alvs, MKaIMpoBaHue, HopMaiu3anus. CiiydaiiHasi Koppessuus u 60pb0a ¢ Hell.
KonceHncycHbie noaxosl. O6nacts npumeHumoctd. 3D QSAR, ocHOBaHHBII Ha IPOCTPAHCTBEHHOM BhIpaBHUBAHMU. MeTO/IbI
nipoctpancTBeHHOTO BhipaBHUBaHUSA. COMFA, CoMSIA, Grid. Metonst 3D QSAR, HezaBucumble oT BeipaBHUBaHUA. Grind.
Oo6iee nousitue 06 nD QSAR. Hcnonb3oBanue odpatHoro QSAR st co3aaHust CoeJUHEHUIA.

OT060D JIECKPHUIITOPOB, TOCTPOSHUE MOJIEJIEH CTPYKTYPa-CBOMCTBO U CpPaBHEHHE KauecTBa MOJIEIIEH.
Tema 4. /Inzaiin cpOKyCHPOBAHHBIX U JUBEP CH(UIUPOBAHHBIX OMOJHOTEK XUMHYECKHX COeUHEHU

OcHoBbl KOMOMHaTOpHOW XMMuK. OTOOp OudIMOTEK. Pazbpocanuble U chokycupoBaHHble OnOIMOTEKH. n3aiin
chOKYCHUPOBAHHBIX U JUBEPCU(PHUIMPOBAHHBIX OUOIMOTEK XUMUUYECKUX coemHeHn . CriocoObl 0TOOpa COeMHEHUN st
NPOBEJICHUs] CKPMHUHIA. AHAIN3 CXOJCTBA U Pa3IMyMsi MOJIEKYJI. XUMHYECKOe U MOJIEKYJISIPHOE CXOJCTBO. brosornueckoe
cxoncTBo. I'obanbHoe 1 1okanbHOe cxoncTBo. Kiactepusanus.

Tema 5. ®apmakodopHbIil aHaIA3

PapmaroOpHBII MOKCK € UCTIOIB30BAHUEM CTPYKTYpHI uranaa. Criocods! onpeneneHns dapmakodopa. TpexmepHsie
(apmakodOpsI 1 UX UCTIONIb30BaHKE 1Tt CKprHUHTa. Crioco0bl (hopMynupoBaHus dapmakodopa. OCHOBHBIE TPOrpaMMBbl 1
TIOAXO/IBI, MICIIOJIb3YEeMble IJIs1 BUPTYaJbHOTO CKPUHMHTA C UCIIOIb30BaHNEM (hapMakogopoB.

[IpoBeneHre BUPTYyaIbHOIO CKPUHUHTA XMMUYECKUX COeJUHEHUH C UCTIOb30BaHUEM (hapMaKo(OPHOro MOKUCKa, OCHOBAHHOTO
Ha CTPYKType OMOMOJIEKYJIbI ¥ JIUTaH[A.

Tema 6. MeToa JOKHHra

Meton nokunra. OCHOBHBIE AJITOPUTMUYECKHE TIOJXO/IbI, UCIIOJIb3yeMble sl JoKuHra. CunoBblie mosisi. CaMble 4acTo
ucnojbdyembie cuiioBbie osisi: AMBER, CHARMM, GROMOS, MMFF u np. Cxkopunr. Tumnsl ckopunr ¢pyakuuii. Hanbomee
TMIOMYJISIPHBIE TPOrPaMMBbI TOKUHTA.

HpOBeIIeHI/IG JOKHHIa: moaroToBkKa 6I/IOMI/IIH€HI/I, BajinaganuAa METoJa (p€IIOKI/IHF n KpOCC-J]OKI/IHF), BI/IpTyaIIbHLIﬁ CKPUHUHI

5. IlepevyeHb Y4e€OHO-METOJUUECKOT0 00eCIeYeHHsI JJIsi CAMOCTOATEJbHON Pa00Thl 00yYalOIUXCS M0
JUCHUILINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTtosiTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITEIbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) JUCHMIUINHB, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHKUs1, HATIPABJICHHbIC Ha 3aKpEeIlIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 10 JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padoThl 00YYAIOIIMXCS perJlaMEeHTHPYeTCs HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOAMYECKOI INTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3aliM 1 OCYIIECTBICHHS 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrPaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 Bhiciero oopasosanus Poccuiickoit @eneparyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa odpaszoBanust Poccuiickoit ®enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbi yHUBEpPCUTET"

[paBuna BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHambHOro oopazoanus "Kazanckuit (IpuBoskckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB O AUCHUIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. ®OH/I OLIECHOUYHBIX CpE€ACTB BKIIIOYAET OUEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIE CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B ¢oHzIe OLIEHOYHBIX CPEACTB COAEPKUTCA CIeAyommas HHQOpMaLus:

- COOTBETCTBME KOMIETEHLIUI IIaHUPYEMbIM pe3yJibTaTaM 00y4eHuUs 10 JUCLUIUIUHE (MOLYJIO);
- KpUTEPUH OLICHUBAaHUsI C(DOPMUPOBAHHOCTH KOMITETECHIINIA;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIUHE (MOAYJIO);
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- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOLYIIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIpEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 110JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHUS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIUMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHWI OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOJHUTEILHON JINTEpaTyphl Ha
Kak10r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEeHUH KOMIUTeKToBaHus (hoHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

Virtual Computational Chemistry Laboratory - http://www.vcclab.org/

baza nannbsix ChEMBL - https://www.ebi.ac.uk/chembl

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

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

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

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

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

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

9. MeToauuecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéot MeToanuecKre peKoMeHIanun

JeKLMH B xopne IeKIMOHHBIX 3aHATUI BECTH KOHCIIEKTUPOBaHKUe yyeOHOro Mateprana. OOpaiats BHUMaHUE Ha
KaTeropu, (popMyIMpoBKH, PACKPHIBAIOLINE COAEPKAHUE TeX WIM UHBIX SBJICHUH U MIPOLIECCOB, HAyYHBIE
BBIBOJBI M PAKTUYECKUE PEKOMEHIALNH, TTOJIOKUTENIbHBIN OIBIT B OPATOPCKOM HCKyccTBe. KenatenpHo
OCTaBUTh B Pa0OYMX KOHCIIEKTaX MOJIs, HA KOTOPBIX AeJIaTh IIOMETKH U3 PEKOMEHA0OBAHHOM JINTEPATY B,
JOTIOJHAIONIME MaTeprall NPOCTyIIAHHOM JIEKIUH, A TAKXKe MOAYEPKUBAIOIIIE 0COOYI0 BaXKHOCTb TEX MJIM MHbIX
TEOPETUYECKUX MOTOKEHUH. 3a/1aBaTh [TPENOAABATENIO0 YTOYHSIOIIE BOIIPOCH C LIEJIBIO YSICHEHHS] TEOPETUUECKHUX
TIOJIOKEHUH, pa3pelleHns CIOPHBIX CUTYaluH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

o pe3ysibTaTaM KakJOro NpakTUYECKOro 3aHsTUs1 0(hOPMIISIETCS] OTUET T10 BBINOJHEHHOH padote. [Tpn
o(opMIIEHHH OTYETa JIOJKHBI BBITIOJHATHCS CJIELYIOIe TpeOOBaHMSI:

1. Otuer 1o 1aGoOpaTOpHON paboTe AOKEH COAEPAKATh CIEAYIOIINe pa3aebl:

a. [lara BbITIOJTHEHMSI 1TaOOPaTOPHON pabOTHI

b. Hazanue nabopaTopHoii paboThI

c. Lenp madoparopHO#t paboThl

d. 3apaun 1abopaTtopHO paboThI

e. Marepuasibl, MCIIOJIb30BABILMECS /151 BBHIIOJIHEHUS JJaO0paTOpHOH paboThl (IIPOrpamMMBl, UCXOHBIE (haiiibl ?)
f. IlostanHoe M3n0xeHue npouenypsl (3tamn 1, stan 2?)

g. Pesynbrarsl paboTsl (+ Tabmuiipl, rpaduKy, WUTIOCTPAUK?, €CJI TPEOYIOTCs)

h. BriBoap!

2. Ilpu HanMcaHWM OTYETa MO JIAOOPATOPHOI paboTe NOJKEH OBITh UCTIONb30BaH HAYUHBIN CTUIb PEUM
(https://ru.wikipedia.org/wiki/Hay4Hslil_cTunis).

3. BeIBO/IBI IOJTKHBI COOTBETCTBOBATH 3asIBJICHHBIM LIEJIM U 337]a4aM paOoThl, & TAKKe MOJTyYEHHbIM pe3yJIbTaTaM.
4. Llenb ¥ 337129 JOJDKHBI OBITH C(DOPMYJIPOBAHBI YETKO, SICHO, JIAKOHMYHO M COOTBETCTBOBATh TeMe (Ha3BaHMIO)
padoTHL.

5. Dtansl paboThI OJKHBI OBITH MPEICTABIEHBI MOJIHOCTBIO, COPMYJIMPOBAHbI YETKO, SICHO, JJAKOHUYHO.

6. Pe3ysbraThl JOKHBI OBITH TPEACTABIIEHBI TIOJHOCTHIO, C(DOPMYJIMPOBaHBI TOHSTHO, YETKO, SICHO, JJAKOHMYHO,
€CJI He0OXO/IMMO, C MCIIOJIb30BAaHNEM MJLTIOCTPATUBHBIX MaTepHaIoB (He 3a0bIBaEM IPO HyMEPaLHIo PUCYHKOB 1
TaOJINL] U TIOIITUCH K HUM!).

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NPOBOAUTCS C LENbI0 YITyOJIeH!s 3HAHWH 110 AUCLMIUIMHE U ITpelycMaTpHBacT:

- YTeHHE CTyAEHTaMH PEKOMEHJOBAHHOH JIUTEPaTyphl M YCBOGHHE TEOPETUYECKOTO MaTeprasa JUCLIUIUIMHb;

- TIOJITOTOBKY K MPAKTHYECKUM 3aHSATHSM, YCTHBIM OIIPOCaM, TECTUPOBAHUAM M KOHTPOJIbHOM padoTe;

- paboty ¢ HTepHeT-UCTOUHUKAMH;

- TIOJITOTOBKY K Ccljaue MPaKTUYECKUX padoT, 3aluTe MPaKTHIeCKON paboThl, ciaye 9K3aMeHa.

[TnannpoBaHre BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOr0 Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUINHBI,
CTYJIEHTaM JIy4llle BCEr0 OCYLIECTBIIATh Ha BECh CEMECTp, IIPeayCMaTpUBast IIPH TOM PeryJisipHOe IIOBTOPEHHE
MIPOMIEHHOTr0 MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUX, HEOOXOOUMO PeryJIsipHO JIOTOIHATD
CBEZIEHUSIMHU U3 JIMTEPATYPHBIX HCTOYHHKOB, PEACTABIEHHBIX B paboueli porpaMme JUCLIHTUIHbL
"Xemoundopmaruka'. I1o kaka0i U3 TeM AJIs1 CAMOCTOSTEILHOTO U3yUeHUs1, IPUBEJEHHBIX B paboyeil mporpaMmme
JWCLMTUIMHBL, ClleqyeT CHavyajla MPOYUTaTh PEKOMEHIOBAHHYIO JIUTEPATYPy U IPH HEOOXOJUMOCTH COCTABUTh
KpaTK1{ KOHCTIEKT OCHOBHBIX OJIOXKEHHUI, TEPMHHOB, CBEZICHHUH, TPEOYIOIINX 3aTIOMUHAHUS U SIBJISIOIINXCS
OCHOBOTIOJIATAIOIIMMH B 9TOW TeMe U AJIsl OCBOSHHS ITOC/IeNYIOIINX pas3/eNoB Kypca.

INepen mocereHneM MPaKTUYECKOTO 3aHATHS U3yUHUTE TEOPHIO BOIPOCa, MPEAIIOIAraeMoro K H3y4eHHIo,
O3HAKOMBTECH C PyKOBOJCTBOM ITO COOTBETCTBYIOIIEH padoTe.

Pabora ¢ KOHCIIEKTOM JIEKLIUI

ITpocMoTpHTEe KOHCHEKT Cpa3y Hoce 3aHATHH, OTMEThTE MaTeprasl KOHCIIEKTa JIEKIMH, KOTOPBIi BbI3bIBAET
3aTpyOHEHUs /15 NOHUMaHus. [TonpITaliTech HAWTH OTBETH HA 3aTPYJHUTEIbHbIE BOIPOCH, UCIIOJb3Y S
peKOMeHyeMyIo uTeparypy. Ecim caMocTosTenHO He yaanoch pa3odparbesi B MaTepuaie, chopMyIupynTe
BOITPOCH M 0OpATUTECh 32 MOMOLIBIO K MPENOAABATENIO HA KOHCYJIbTALMK MM OJIMKAHIIEeH JISKLIMH.
PerynsipHo oTBOMTE BpeMst It IOBTOPEHUS MPOMIEHHOTO MaTepraa, IPOBepsis CBOM 3HAHUS, YMEHHS 1
HABBIKH TI0 KOHTPOJIBHBIM BOITPOCAM.

9K3aMCH

Ipu OATOTOBKE K 9K3aMeHy HEOOXOAUMO OITUPATHCS Ha JIEKIIUHN U peKOMEHIOBaHHYIO JIUTepatypy. BHauane
CJIeyeT MIPOCMOTPETh BECh MaTeprall 10 CJaBAEMOM TUCLIMILUIMHE, OTMETHUTD /ISl ce0s1 TPYJHBIE BOITPOCHI.
O6s13aTesbHO B HUX pazoOparhes. B 3akimoueHue ere pas 11e1ecoo0pa3Ho TOBTOPUTh OCHOBHBIE TIOJIOKEHHSI.
Kaxpif 9K3aMeHaIMOHHBINA OWJIET COIEPKHUT JIBa BOIPOCa.

10. IIepeyeHs HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIO0JIb3yEeMBIX IIPH OCYII€eCTBJEHHH 00Pa30BaTeJbHOr0 NMponecca
no JUCHHILUIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUIIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 k pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
npomnecca no JUCIHAILINHE (MOIYJII0)
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MaTepI/IEU'[I)HO-TCXHI/I‘-IeCKOC obecrieueHre 06pa30BaTean0ro nmponecca 1no AMCuuIinHe (MO)IYIIIO) BKJIIOYAET B ceOs cilenymomue
KOMIIOHCHTHI:

INomereHyst 47151 CAMOCTOSTENBHOM PabOTHl 00yYaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMATM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYyJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOU TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUEHHs K ceTr "VIHTepHeT" n obecneueHrneM JocTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebhyo cpeny KOV.

YueOHble ayANTOPHH JUIsi KOHTAKTHOM paboTHI ¢ MpenoiaBaTesieM, yKOMILIEKTOBaHHbIE CIIEUAIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJIbS).

KowmrbioTep 1 IprHTEp AJIs paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeauiiHas ayAUTOPHUS.
KomrmbioTepHBIit KJtacc.

12. CpeacrBa ajjanTanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXCsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTHU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPeoOpa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMYHBIX M10JIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO NPEACTAaBUTL B PA3JIMYHBbIX BUAX 0e3 NOTCPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTA U H306pa)K€HHﬁ 0e3 NOTEPH Ka4veCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00YUaIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHUEC MMPOIrpaMMHBIX CPEJICTB, O6€CHC‘H/IBaIOHII/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHfI, CI)OpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYAJIbHBIX na60paTopI/H71 1 CUMYJIAITMOHHBIX TCXHOHOFHﬁ;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH A1 Nepefau MHGOPMALMKY, OPraHu3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ MpernojaBaTesieM, B TOM YKcie BeOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YYaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEeJEHNUs] CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aILUTHI BHIIOJIHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHOMN paboOThI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYHIEro u NIpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MHHYT;

- IPOJIOJKUTEIFHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popMme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl MpH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

IIporpamma coctaiieHa B coorBeTcTBUM ¢ TpedoBaHussMu PI'OC BO u yyeOHbiM mianoM 1o Hampasienuio 04.04.01 "Xumusa" u
MarucTepckoi mporpamme "OpraHuyeckas, JIeMEHTOOPraHUYECKas U MeIMIUHCKAsA XuMus'" .

SAEKTPOHHBH
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enepanbublil yauBepeuret, 2013. - Pexxum nocryna: URL: https://edu.kpfu.ru/course/view.php?id=3011 (nata obpamenusi:
19.05.2021). - Pexum goctyna: TOJAbKO AJisl CTYAEHTOB U COTpyJHUKOB KDY

3. 6parumoB, M. M. OCHOBBI KOMITBIOTEPHOT'O MOJIEIMPOBAHUsI HAHOCUCTEM : yueOHoe nocodue / . M. M6parumos, A. H.
Kogmog, 0. ®. Hazapos. - CankT-IlerepOypr : Jlanb, 2021. - 384 c. - ISBN 978-5-8114-1032-3. - TekcT : 3,1eKTpOHHBIH //
Jlanb : anexTpoHHO-O6MbMOTeYHas cucteMa. - URL: https://e.lanbook.com/book/167744 (nata obpatenus: 19.05.2021). -
Pexum goctyna: ojist aBTOpU3. MOJIb30BATENeH.

lonoJHATEILHAS JUTEpPATYypa:

1. Kammman, U. T'. MexMorekysspHble B3anMoaeiicTers. Pusndeckas MHTEpHpeTanysi, KOMIbIOTEPHbIE pacyeThl 1 MOAETbHBIE
noTeHImabl : yuebnoe nocodwue / U. I'. Karuan ; noa pepakimeit H. @. Crenanosa ; nepeBoj ¢ anruiickoro [1. C.
Bespykosa,U. I'. PsounkuHa. - 3-¢ u3n. - Mocksa : Jlabopatopus 3Hanuii, 2017. - 397 c. - ISBN 978-5-00101-503-1. - Tekcr :
3JIeKTPOHHBIi // JIaHb : anekTpoHHO-OMOMoTeuHast cucteMa. - URL: https://e.Janbook.com/book/94111 (narta oGpamieHus:
19.05.2021). - Pexxum goctyma: ajist aBTOpH3. TTOJIb30BaTeNeH.

2. Ceppix, A.E. IIporpamma 'XCHEM' - ucnosb3oBanue (pparMeHTOB XMMUYECKOW CTPYKTYPHI U1 TOUCKA U MOAETMPOBAHHUS
XUMHUYECKUX U Orostornueckux cBoicTB / A.E. Cenpix, 1. B. I'ankuna, B. U. T'ankud // Yuensle 3ammcku Kazanckoro
rocyaapctBeHHoro yuuepcutera. EctectBeHnbie Hayku. - 2009. - T. 151. - N1. - Tekcr : anektponnsiid. - URL:
http://libweb.kpfu.ru/e-journals/1815-6169/2009/151_1/151_1_est_8.pdf (nata oopamenus: 19.05.2021). - Pexxum goctymna:
OTKPBITHIH.

3. Kouenaes, b. W. KBanroBas teopus : koHcrekT jgekumii / B. Y. Kouenaes ; Kazan. denep. yu-1, In-T dpusukn, Kad teoper.
(pmsukm .- [2-e uzn., nepepad., nom. u uchp.]. - Kazans : [Kazanckuii yausepcurer], 2013. - 222 c.
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IMporpamma auctuiiabl "KoMnbioTepHsiil au3aid monekyn'; 04.04.01 "Xumus'".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.03.01 Komnvromeprwiti Ou3atin MOAEKY.A

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: 2023

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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