MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAIIKNPCKNUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»

XUMHNYECKUI ®AKYJIBTET
AKTyaJIMu3upOBaHO: CornacoBaHo:
Ha 3aceaHuu Kadeapbl [Ipencenarens YMK xumudeckoro dakyabTeTa
npoTokoi Ne 8 me?» utons 2017 r. A
3aB. kadeapoit | [5!,/ Iy~ IMycradun A.T. 7 7%) ) [Tapudymmna I'.T.
/ V

v
PABOYAS ITPOI'PAMMA JIJUCHUIIJIMHBI (MOAYJISA)
NUCHUILIMHA BpuncinrenbHble METOALI B XUMUA
bazoBblii 11K, BapuaTHUBHAS 4acTh, UCHUIUIMHA 10 BeIOOpY B1.B.J1B.02.01

nporpaMma crneuajiurera

Hampagiienre moaroToBku (CrenuaibHOCTD).
04.05.01. dyunaMeHTAIBLHAS U IIPUKIATHAS XUMUSI

HamnpasnenHocTs (mpoduiib) MOArOTOBKH
AnanuTuyeckas XMMHS;
buoopranunueckas Xumus;
BrICOKOMOIEK YIS pHBIE COSTMHCHYS;
Heoprannueckas xumus

KBanuduxarus
Xumuk. [Ipenogasarens Xxumuu

PazpaboTtunk (cocraBuTeNb) /{ b
AXE Xajipyniuna B.P
IOLICHT, JI. X. H., JIOIICHT py P.

s mpuema: 2016 r.

Va 2017 .



CocraButens / cocraButenu: XaipymwmnHa B.P., 1.X.H., go1eHT, n1oueHT Kadenpsl puznyeckon
XMMHUH U XUMHYECKOH IKOIOTUHI

Pabouas mporpaMmMa JUCIUIUIMHBI aKTyaTH3UPOBaHa Ha 3aceqaHuu Kadeapbl GU3NIecKol XUMHH
Y XUMHYECKOH AKOJ0THH, TPoTOKoJI No 8 oT «07» utonst 2017 1.

JlomonHeHns: ¥ U3MEHEHHSI, BHECCHHBIC B Pab0OUyIO MIPOTrpaMMy TUCHUIUIMHBI (OOHOBIICHBI IEpe-
YeHb OCHOBHOMW M JIOTIOJIHUTEIBHOMN JIUTEPATYphl U JIMLIEH3MOHHOE NPOrpaMMHOE o0ecriedeHne, Heo0-
XOAMMOE JUISI OCBOCHUS TUCIMIUIMHBI), IPUHSATHI Ha 3acelaHuy Kadenpbl Gpu3ndeckoil XUMUH U XH-
Mudeckon skosnoruy, nporokos Ne 11 or 01.06.2018 r.

3aBenyromnuit kadeapoit ﬁtf/iw/ / Myctapun A.T.
“_/

JIONIOJTHEHUST ¥ U3MEHEHHS, BHECEHHBIC B pa00UyIO MPOrpaMMy JITUCIHUILTUHBI (OOHOBIICHBI MEpe-
YeHb OCHOBHOMW M JIOTIOJIHUTEIBHOH JIUTEPATYPHl U JIMLIEH3MOHHOE MPOrpaMMHOE obecrieueHue, HeoO-
XOJJMMOE JUISl OCBOCHUS IMCIUILTUHBI), IPUHATHI Ha 3aceaHuu Kadeapbl pU3HMuecKol XUMUU U XHU-
MUYECKON K0JI0ruu, npoTokos Ne 6 ot 22.04.2019 r.

3aBenyromnuii kapeapoit ﬁﬁft//lw/ / Mycradun A.T.
/
v




CnucokK AOKYMEHTOB U MAaT€pUuajaoB
. HepequL IIaHUPYCMBIX PE3YyJILTATOB 06y‘-IeHI/I$I 10 JUCHUIIIIMHE, COOTHCCCHHBIX C IlJIa-

HUPYEMBIMU DPE3yJbTaTaMH OCBOCHUS 00pa30BaTEIbHOMN MPOTrpaMMBbl
. lenu 1 MeCTO AUCHMILIUHBI B CTPYKTYype 00pa3oBaTesIbHOM MpOrpaMmbl
. Comepxanne pabodeil mporpamMmbl (00BEM TUCIUIUIMHBI, THUIBI W BHIBI y4EOHBIX
3aHATHH, y4eOHO-METOANYECKOE 00ECTICUeHUE CAaMOCTOSITETLHON PabOThI 00YyJaIOIIUXCSI)
. @OHJ| OLIEHOYHBIX CPEJICTB MO JUCIUILINHE

4.1. IlepeyeHb KOMIETCHIIMN C yKa3aHHEM JTaroB X (POPMHPOBAHUS B IPOIIECCE
OCBOCHHS 00pa30BaTeNbHON Mporpammbl. OnucaHue mokasaTeneil M KpUTEpUeB OLICHU-
BaHUS KOMITETCHIIMH HA Pa3JIMYHBIX ATarax uxX (POPMUPOBAHUS, ONMHCAHUE IIKAT OICHH-
BaHUs

4.2. TunoBble KOHTPOJbHBIC 3a/laHUsl WM WHBIE MaTepHalbl, HEOOXOAUMBIE s
OLICHKHM 3HAHWI, YMEHHI, HaBBIKOB U OIbITa JEATEIHHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl
(bopMHpOBaHUS KOMITETEHIIMH B TPOILIECCE OCBOCHHS 00pa30BaTebHON MporpamMmel. Me-
TOAMYECKUE MaTepuaibl, ONPEACISAIOUMEe MPOLENYypbl OLIEHUBAHUSA 3HAHWUW, YMEHUH,
HABBIKOB U OMBITA JEATEIBHOCTH, XapaKTEPU3YIOIUX 3Tallbl (POPMUPOBAHUS KOMIIETEH-
197071
4.3. Petimune-nian oucyuniunsl (npu Heobxooumocmu,)
. YuyebHO-MeToan4ecKoe U MHPOPMAIIMOHHOE 00ecTieueHre JUCITUTITUHBI

5.1. IlepeueHb OCHOBHOW M JOIMOJHHUTEIbHON y4eOHOI JuTeparypbl, HEOOXOIUMOMN
JUISL OCBOCHUS JUCIUILTAHBI

5.2. Tlepeuenb pecypcoB MH(GOPMALMOHHO-TEIEKOMMYHUKAIMOHHON cetn «MHTep-
HEeT» U IPOrpaMMHOro obecreyeHusi, HEOOXO0AUMBIX JUIsl OCBOCHHUSI TUCIUIINHBI
. MarepuanbHo-TexHHYecKasi 0a3za, He0OXoaAUMas JIJIsl OCYIIECTBIIEHUSI 00pa30BaTEIbHOIO

nmponecca no JMCHUIIINHEC
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1. IlepeyeHp NUIAaHHPYEMbBIX Pe3yJIbTATOB OOY4YeHHMs IO JAMCHMILIMHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

B pesynbraTe ocBoeHHMs 00pa30BaTENbHON MPOTrpaMMbl OOYYAIOMIMNACS TOJDKEH OBIAACTh Clie-
JYIOIIUMHU pe3yabTaTaMu 00y4EeHUs 110 AUCLUILINHE:

Pe3ynbrarel 00yueHus

dopmupyemasi KOMIETEHIUS (C yKa-
3aHUEM KOJ1a)

[Ipu-
Mmeya-
HUE

3HaHUuA

3HaTh: OCHOBHBIC HCTOYHHKH WH-
dopmaumu Uit pereHus 3agad npo-
(beccnoHanbHOM cdephbl OesITeNbHO-
CTH

OCHOBBI HH(POPMALTMOHHBIX TEXHOJIO-
TUil, OCHOBHBIE BO3MOXHOCTH U TIpa-
BUJIa pabOTHI CO CTaHAAPTHBIMHU TPO-
IrpaMMHBIMU TPOJYKTaMH MPH pele-
HUH po¢eCCHOHANBHBIX 3a1a4

OIIK-4 CrocoOHOCTBIO pemaTh 3a-
naun  mpo(ecCHOHANBHOM JesITelb-
HOCTH Ha OCHOBE HMH(OPMAaIMOHHON
u Oubnuorpaduueckor KyIbTyphl C
IPUMECHECHUEM UH(POPMAITMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJOTHHA W
BBIUMCITUTEIHHBIX CPEJICTB C YICTOM
OCHOBHBIX TpeOOBaHUN MH(POpPMAIIH-
OHHOM 0€301TaCHOCTH

3HaTh: OCHOBHbIE COBPEMEHHbIE
Hay4HBIC METOIbI

3HaTh: IIPUHOMUIIBI ITPUMCHCHUS
COBPCMCHHBIX METOJIOB B HAYKC

MK-5 CnocoGHOCThIO TPHOOpETATh
HOBBIC 3HAHUS C WCIIOJIb30BAHUEM
COBPEMEHHBIX HAYYHBIX METOJOB M
BJIaJICHUE MU Ha ypOBHE, HE00XO-
JMIMOM ISl PEIICHUs 3a7ad, MMEro-
IIUX €CTECTBEHHOHAYYHOE CO/epIKa-
HUE W BO3HUKAIOUINX MPU BHITOIHE-
HUH PO ECCUOHATIbHBIX (DYHKIIMH

3HaTh: COBpPEMEHHBIE CTaHIAPT-
HbIe TPOPECCHOHATBHBIE KOMIIb-
IOTEPHBIC TEXHOJOTHH TUTAHUPO-
BaHUs HUCCJIEIOBAHUM, TOTyYEHUS
U 00pabOTKH pe3yJabTaTOB Hayy-
HBIX JKCIIEpUMEHTOB, cOopa, 00-
paboOTKH, XpaHEHUH, IMpecTaBie-
HUU U Tiepeadye HayuyHOU nHbOp-
MaIli¥;, METOIbl W TOHSTHHHBIN
amnmapar, Ha KOTOpPbIX Oa3upyercs
paboTta 3TUX METOJOB, BO3MOX-
HOCTU M OTPaHUYEHHUS B TpUMeE-
HEHUM KOHKPETHBIX CTaHIapTHBIX
npo(eCCHOHANBHBIX TIPU peallu-
3alMM HAyYHBIX MCCIIETOBAHUIN

IIK-6 Brnagennem coBpeMeHHBIMHU
KOMITbIOTEPHBIMH T€XHOJIOTUSIMH
MIPH TUTAHUPOBAHHUH UCCIIETOBAHHIA,
HOJY4YEeHUHU 1 00paboTKe pe3ysbTa-
TOB HaY4HBIX SKCIIEPUMEHTOB, COO-
pe, 00paboTKe, XpaHEeHUH, IPe/I-
CTaBJICHUU U IIepe/iade Hay4YHON UH-
¢dopmanuu

YMEHHUS

YMeTn:

MPOBOJUTh NEPBUYHBIA TMOUCK HH-
dopmaruu Ui pemeHus nmpodeccu-
OHAJIBHBIX 3a1a4

YMers:

NPUMEHSTh CTAaHIAPTHOE MPOTPAMM-
HOe oOecrieueHHe MpU PEIICHHN XH-
MHUYCCKHUX MW MATCPUATIOBEAUCCKUX
3a7a4, TpU TOATOTOBKE HAyYHBIX
nyOJIMKAIMK 1 JOKJIA/IOB

OIIK-4 CriocoOHOCTBIO pelIaTh 3a-
naqn po(ecCHOHaTBbHON e TeNb-
HOCTH Ha OCHOBE MH(OpMAIIMOHHON
n Oubnuorpaduyeckoil KyJIbTypbl ¢
MIPUMEHEHHEM MH(pOPMAaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH U
BBIUMCIIUTENIBHBIX CPEACTB C YU4ETOM
OCHOBHBIX TpeOoBaHuM HHG}OpMaIIK-
OHHOM 6€3011acHOCTH




YMeTb: ycTaHaBIMBaTh HE00XO-
JUMOCTb IIPUMEHEHUs OIpese-
JICHHBIX HAy4HbIX METOJOB A
pelIeHns] KOHKPETHBIX 3a1a4

YMeThb: yCTaHaBJIMBaTh B3aHUMO-
CBSI3b MEXJY KOHKPETHO peliae-
MOH IpaKkTHYECKOW mpodeccruo-
HaJIbHOW 3aJladyeid W IpUMEHsIe-
MBIMH COBPEMEHHBIMH HAYYHBIMU
METOAaMH

IK-5 CrnocobHocThi0 MpHOOpETaTh
HOBBIE 3HAHUS C HWCIIOIb30BAaHHEM
COBPEMEHHBIX HAYYHBIX METOJOB U
BJIaJICHHEC MU Ha YPOBHE, HEOOXO-
JMMOM JJIsl PeIICHUs 3a7ad, UMEro-
IIAX ECTECTBEHHOHAYYHOE COJEpIKa-
HUE ¥ BO3HMKAIOIIUX MPH BBIOIHE-
HUU PO ECCHOHAIBHBIX (PYHKITUN

YMeTh: UCHONIb30BaTh COBPEMECH-
HbIC CTaHJapTHBIE MpOdeccro-
HaJIbHBIC KOMIIBIOTEPHBIC TEXHO-
JIOTHH TJIAHUPOBAHUST UCCIIEIOBA-
HUH, MOJIy4eHUsI B 00paboTKH pe-
3yJIbTATOB HAYYHBIX YKCIEPUMEH-
TOB, cOopa, 00OpabOTKH, XpaHe-
HUM, TIPEJCTABICHUN U Tepeade
HAYYHOH nH(pOpMaIu

IIK-6 BnagenueM coBpeMEeHHBIMH
KOMITBIOTEPHBIMH TEXHOJIOTUSIMH
MIpY TUTAHUPOBAHUH UCCIICIOBAHMIA,
MOJIYYCHUHU U 00paboTKe pe3ybTa-
TOB HaY4HbIX SKCIIEPUMEHTOB, COO-
pe, 00paboTke, XpaHEHUH, TIPE]I-
CTaBJICHUU U IIepe/iade Hay4YHO! UH-
dhopmarun

BJIaJIe-
HUS
(HaBBIKH
/OTBIT
nesi-
TEIHHO-
CTH)

Bnaners:
HaBBIKAMHA pa60Tm C Hay‘-IHI)IMI/I nu
00pa30BaTeTbHBIMU TIOPTAJIAMH

Bnanets:

6a3OBLIMI/I HaBbIKaMH T[IPUMCHCHUA
CTaHJApTHOTO TMPOrpaMMHOT0 obec-
MevYeHuss sl oO0paboOTKU pe3ylbTa-
TOB HMCCJIEIOBAaHUN U MPEACTABICHUS
UX Hay4YHOMY COOOIIECTBY

OIIK-4 CnocoOHOCThIO pemaTh 3a-
nadd  1po(ecCHOHATLHOW JIesATENb-
HOCTH Ha OCHOBE MH()OPMAIIMOHHOMN
U Onbiarorpaguueckoil KyiabTyphl C
IPUMEHECHUEM WH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTMHA M
BBIYMCITUTEIBHBIX CPEIICTB C YYETOM
OCHOBHBIX TpeOOBaHMU HH(pOpPMAIIK-
OHHOM 6€3011aCHOCTH

BnaneTs: OCHOBHBIMM COBPEMEH-
HBIMU HayYHBIMU METOJIaMH

Brnaners: mnpunmmnamu 3¢ddek-
TUBHOTO WCIIOJB30BaHUS HUMEIO-
IIMMUCS] HAYYHBIX METOJIOB

IK-5 Cnoco6GHOCThIO TPHOOpETATh
HOBbI€ 3HAHUS C HCIHOJIb30BAHUEM
COBPEMEHHBIX HAYYHBIX METO/JOB U
BJIaJICHMEe MU Ha YpOBHE, HEOOXO-
JIMOM JIJISl PEIICHUs 3a7ad, MMEro-
IIMX €CTECTBEHHOHAYYHOE COJAEpKa-
HUE ¥ BO3HHMKAIOIIUX INPH BBITOJIHE-
HUH TPO(PECCUOHATIBHBIX (DYHKIIMH

Brnanmers: HaBbIKamMu paboOTHl C
UCTOJIb30BAHUEM  COBPEMEHHBIX
CTaHJApPTHBIX  MpodeccroHalb-
HBIX KOMIIBIOTEPHBIX TEXHOJIOTMH
IUTAHUPOBAaHUH  WCCIICIOBaHUH,
MOJTy4yeHUs: 1 00paboTKHU pe3yiib-
TAaTOB HAaYYHBIX AKCIEPUMEHTOB,
coopa, o00pabOTKH, XpaHEHWUH,
OpeJCTaBIeHUH U Teperaye
Hay4yHOU nHpOpManuu

IIK-6 Bragennem coBpeMeHHBIMU
KOMITbIOTEPHBIMH TE€XHOJIOTUSIMH
TIPH TUTAHUPOBAHHUH MCCIIETOBAHHIA,
MOJTyYeHUH U 00paboTKe pe3ynbTa-
TOB HaY4HBIX SKCIIEPUMEHTOB, COO-
pe, 00paboTKe, XpaHEHUH, TIPEI-
CTaBJICHUHU U Tepesiaue HayqHOI UH-
dbopmarun

2. Hleaun u MecTO AUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmMbl

Hucuunnuaa b1.B.JIB.02.01 «BprauciauTenbHble METOJIBI B XUMHUWY OTHOCUTCS K JUCITUTIIINHE

10 BHIOOPY BapHaTUBHOW YacTH 0a30BOTO LUKIIA.
JucuunimHa usyyaercst Ha 3 Kypce B 5 u 6 cemecTpax.




LlenssMu OCBOEHUS AUCIUIUIMHBI «BBIUMCINTENBHBIE METO/IbI B XUMHUU» SBIISIOTCS:
® OCBOEHHME METOJIOB MaTeMaTHYECKOr0 MOAEIUPOBAHMS MPU U3y4YEHHUH OOBEKTOB pa3jiny-
HOMW MPUPOJBI.
® [IEPBOHAYAIBHOE O3HAKOMIIEHHE CTYACHTOB C PSIIOM OCHOBHBIX BBIYMCIHTEIHHBIX METO-
JIOB, IPUMEHSEMBIX IIPU PEIICHUH (PU3MUECKUX 3a/1a4 U Ipu 00paboTKe NaHHBIX dKCIIEpPH-
MEHTa, CII0COOAMU MX ONTUMAJIbHON pealn3aluy Ha KOMIbIOTEPE, OLIEHKaMU MOTPELIHO-
CTH pe3yibTaTa MPOBOJAUMBIX PACUETOB.

J1Jis1 OCBOCHUS TUCITUTUIMHBI HEOOXOIMMbI KOMITETEHITUH, C(hOPMHUPOBAHHBIC B paMKaX W3y4CHUS
cnenyomux aucuuiuing: «Mupopmaruka», «O0mas xuMus» «AHanutudeckas xumus» «Opranuye-
CKast XUMHUs», «THOCTpaHHBIN A3BIKY.

3. ConepxaHue padoueii mporpaMMbl (00beM TMCUMILIHHBI, TUNIBI U BU/bI Y4eOHbIX 3aH -
THH, y4eOHO-MeTOAuYeCKOe o0ecriedeHre CAaMOCTOSITeILHOI padoThl 00y4aloMXCcs)
Coneprxanue paboueli mporpamMmsl npeactasiieHo B [Ipmioxenun Ne 1.



4. MoHJ OLEHOYHBIX CPEACTB MO TUCHUILIMHE
4.1. [lepeyeHb KOMIETEHIIMI C YKA3aHUEM I3TANOB UX ()OPMHUPOBAHUSA B MPollecCe OCBOEHUS 00pa30BaTeJIbHOM MporpaMmMbl. OnucaHue MoKa3arTe-

Jeii n KPUTEPUEB ONCHUBAHUSA KOMIIeTEeHIINii Ha PA3JHYHBIX 3Talnax ux (l)OpMI/IPOBaHI/Iﬂ, OIIMCAHUEC IIKAJ OUCHUBAHUA

Kox u ¢popmynupoBka KOMIETEHIINH
KOMIIETEHIIMA:

OIIK-4 CriocoGHOCTBIO pemiaTh 3a1auu MpopeCcCHOHATBHON esITeIbHOCTH Ha OCHOBE MH(OPMAIIMOHHON U OnOmorpadguyueckoil KyJlnbTyphl ¢ MpH-
MEHEHHEM MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U BBIYUCIUTEIBHBIX CPEICTB C YUETOM OCHOBHBIX TpeOoBaHMH MH(OpMannoHHOH Oe3omac-

HOCTH

YpoBensb ocBo-
eHUsl KoMIle-
TeHUHH

Inanupyemblie pe3yJibTAThI
o0yueHust
(TokaszaTenu TOCTHXEHHS 3a-
JIAHHOTO YPOBHS OCBOCHUS
KOMITCTCHITHH)

Kpurepum onieHUBaHusA Pe3yJIbTATOB 00yUEeHUSA

HCYOOBJICTBOPUTCIILHO

YAOBJICTBOPUTEIIBHO

XOpOLIO

OTJIMYHO

IlepBbiit  dTaAn
(YpoBeHb)

3HaTh:
OCHOBHBIC MCTOYHUKH UH(OP-
MalMy JJIs peIIeHUs 3ajad

He 3naer Ha3zBaHus oc-
HOBHBIX POCCUICKUX
Hay4yHBIX W o00pa3oBa-
TCJIBHBIX TIOpTajioOB IIO
XUMHHN

3HaeT CTPYKTypy U CO-
JIepKaHue  OCHOBHBIX
POCCHIICKUX HAy4YHBIX U
00pa3oBaTeIbHBIX TOP-
TaJIOB 110 XMMHUHU, HO 10-
MYCKaeT OTAETbHbIE He-
TOYHOCTH

3HaeT CTPYKTypy U cO-
JepKaHue OCHOBHBIX
POCCHICKHMX Hay4HBIX M
o0pa3oBaTebHBIX  TOP-
TaJIOB 110 XUMHH, IIpaBU-
Ja COCTaBJICHHS TOMCKO-
BBIX 3aIIPOCOB

3HaeT CTPYKTypy U co-
JepKaHue  OCHOBHBIX
POCCUMCKUX M MEXAY-
HapOAHbIX HAYYHBIX H
00pa3zoBaTeNpHBIX TOP-
TAJIOB 10 XWUMHHM, Hpa-
BWJIa COCTAaBJICHHUS IIO-
HCKOBBIX 3aIpOCOB

npodeccuoHaNbHOM chepsl
NS TeIILHOCTH

3HaTh:

OCHOBBl  HMH(OPMAIIMOHHBIX

TEXHOJIOTHH, OCHOBHBIE BO3-
MOKHOCTH W TIpaBHja PaOOThI
CO CTaHAAPTHBIMU IIPOrPaMM-
HBIMH NPOIYKTaMH IIPH pelie-
HUU TPOoPeCcCHOHANBHBIX 3a-
nad

He 3maer ycrpoiicTBo
KOMIIbIOTEPA, HAa3Haye-
HHE €ro OCHOBHBIX pa-
004HX y31I0B

3HaeT OCHOBHbIE MpPaBU-
Ja «KOMIBIOTEPHOU TH-
THUEHBD», TpeOoBaHUs
WHPOPMAITMOHHOH 0e3-
OMAaCHOCTH  TPHMEHH-
TeIbHO K mpodeccro-
HabHOU  cepe  ges-
TEJIbHOCTH

3HaeT TUIIBI OTepaIfoH-
HBIX CUCTEM U OCHOBHBIC
Bo3MoxkHOCTH MicCrosoft
Office mis pernenus 3a-
Jnad  mpoheCCHOHATBHOM
cepbl 1eATeIbHOCTH

3HaeT OCHOBHBIC TIpa-
BWJIA ¥ TIPUEMBI COCTaB-
neHust oubnuorpaduye-
CKHX 0a3 JaHHBIX C HC-
NOJb30BAHUEM  CTaH-
JIAPTHOTO TMPOTPaMMHO-
ro odecrneveHus




YMeTh:

MTPOBOJIUTH MEPBUYHBIA MOUCK
uHpOpMAIUU Il PEIICHUSI
poQeCCUOHATTLHBIX 3a/1a4

UcneiTeiBaeT 3aTpyaHe-
HUS B IIOCIIEI0BATEINb-
HOCTH Ollepauuii ¥ co-
CTaBJICHUU IIOHUCKOBOTO
3arpoca

YMeeT cocTaBUTh 3a-
npoc Ui TOUCKa HEeoo-
XOIUMOM HAy4YHOW U
00pazoBaTeNpHON  WH-
dbopmaruu  Tocue KOH-
CyNbTallUd CO CIICIHA-
JUCTOM OoJiee BBICOKOM

YMeeT KOPPEKTHO Co-
CTaBUTH 3ampoc I IO-
ucka oOmieit wuHpopMa-
LHA 10 3aJaHHOU Teme
Ha Hay4YHBIX U 00pa3oBa-
TENbHBIX MOpTaJax B
cetu nTepHer

YMeer HaxomuTth 00-
IIyr0 HHOOPMAIIUIO IS
peutieHuss  mpodeccuo-
HAJIBHBIX 33724

" KBATH(HUKAITHH
Bropoii  3Tam
VMerts: He ymeer ucnons3zoBath | YMeer HCIOJIb30BaTh | YMeEET HCIIOJIB30BaTh | YMEET  HUCIHOJIB30BaTh
(yposens) MIPUMEHAThL CTaHAAPTHOE IIPO- | OTAEIbHBIE (GYHKUUM | OCHOBHEIC (YHKUIWY | CTaHIAPTHOE MPOTpaMM- | HECKOJBKO —MPOTrpaMM-
rpaMMHOe oOecmedeHue IIpH | Haubojee pacmpocTpa- | Hauboiee pacrpocTpa- | Hoe oOecmedeHue Tpu | HIX TPOAYKTOB  JUIA
pPEIIeHNH XUMHYECKHX W Ma- | HEHHBIX MPOTPaMMHBIX | HEHHBIX IIPOTPAMMHEIX | 00paboTKe 3KChepuMeH- | 00paboTKu JKCIIEPH-
TepI/IaHOBCIl‘ICCKI/IX 3aaad, HpI/I HpOI[yKTOB HpI/I 06pa- HpOI[yKTOB HpI/I 06pa- TAJIbHbBIX JAHHBIX U IIOA- | MCHTAJIBHBIX JaHHBIX U
IIOATOTOBKE Hay‘-IHI)IX HY6HI/I- 6OTKC C-)KCHCpI/IMCHTaIIB- 6OTKC 3KCHepI/IMeHTaJ'II)- TOTOBKEC Haqumx Hy6- IIOATOTOBKH Hay‘IHBIX
Kaluil ¥ JOKJIaJI0B HBIX JAHHBIX M MOArO- | HBIX JAHHBIX M IIOArO- | JUKALMH U JOKJIaJ0B myOMMKail u JOKJIa-
TOBKE HAYYHBIX IMyOJNH- | TOBKE HAYYHBIX ITyOIH- JI0B
Kamui ¥ JOKJIaJg0B Karui ¥ JOKJIaJg0B
Bmanets: 3atpyansercs B noucke | Bmameer HauvansHeiMM | Bnameer HaBblkamu co- | Brageer HaBpikamu mo-
HaBBIKAMU pabOTHl ¢ HAay4HBI- | MPO(ECCHOHATIBHOW WH- | HABBIKAMH  PabOTBl € | CTaBJICHUS 3alpOCOB JUIs | JydeHUs OOIIeH Hayd-
MU H 00pa3oBaTeilbHbIMU TOpP- | popManu B cetn MH- | HAyYHBIMM W 00pa3oBa- | IOMCKa  HEOOXOAWMOHN | HO-TEXHHUUECKOU HH-
TajaMH TEpHEeT TEJIHHBIMU TIOPTaJIaMH nHpopManuu Ha Hayd- | popmammu B cetu WH-
HbIX U O6paSOBaTeJ'H)HLIX TepHeT
nopranax B cetu MHrep-
HET
Tpetmit  dram Baaners: He cnocoben ucnonp3o- | Brameer mnepBuunbiME | Brageer 6a30BbIMH | CIIOCOOEH B CIKaTbIe
6a3OBBIMI/I HaBbIKAMH HpI/IMe- BaTb CTaHILapTHOG HpO- HaBbIKaAMHU HpI/IMeHeHI/IH HaBbIKAMHA HpI/IMeHeHI/IH CpOKI/I OCBOUTH HOBOC
(yposens) HEHHWsS CTaHAapTHOTO TpO- | TpaMMHOE oOecreueHrne | CTaHAapTHBIX MPOrpaMM | CTaHAAPTHBIX MPOTpPaMM | MPOrpaMMHOE  obecre-

rpaMMHOTO 0OecriedeHus IS
00paboOTKN pe3yJabTaTOB WC-
CJIEJIOBAHUM U Tpe/ICTaBIEHUS
UX HAYYHOMY COOOILECTBY

JUIsi 00pabOTKH PEe3yib-
TATOB HCCIEIOBAaHUN W
MOATOTOBKM  IpPE3eHTa-
Ui TOpH  HEemocpen-
CTBEHHON IIOMOLIN CO-
TpyIAHHKa Ooliee BBICO-
KOH KBanupuKauu

JUIsi  00pabOTKHM 3KCIIe-
pI/IMeHTaJ'II)HBIX JaHHBIX,
Habopa TEKCTOB H TIO-
CTPOEHUSI TPOCTHIX Tpa-
¢$uKoB

Ui 00paboOTKH IKCITe-
PUMEHTAJILHBIX JaHHBIX,
(dhopMaTUpOBaHUS  TEK-
CTOB, TIOCTPOEHHsS Tpa-
(hMKOB U PUCYHKOB

YeHHE TIOJ PYKOBOI-
CTBOM CIIEIHATNCTA
OoJjiee BBICOKOW KBaJIH-
(ukammu, crocobden
MOArOTOBUTH  TE3UCHI
JOKJIaja W Ipe3eHTa-
LIMIO [0 3aJaHHOM TeMe
MPH HAJTUYUH [1a0JI0OHA




[TK-5 CriocobHOCTh MpHOOpEeTaTh HOBBIE 3HAHMS C UCIOIB30BAHUEM COBPEMEHHBIX HAyYHBIX METOAOB M BJIAJCHHE UMU HAa YPOBHE, HEOOXOIMMOM
IUIsL pELIeHUs 331a4, UMEIOIIHUX €CTECTBEHHOHAYYHOE COAECP)KaHUE U BO3HUKAIOIIMX ITPH BHIMOJIHEHUH TPO(ECCUOHATBHBIX (yHKIIHIHA

YpoBenb ocBoe-
HHSI KOMIIETEeH-

Ilnanupyemblie pe3yJib-

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHHUs

TaThl 00y4eHHs 2 3 4 5
10041

Bnaners: ocHoBHbiMU | He crocoben Bnagets | UcnbiThiBaeT — ompene- | Bmaneer HavyanbHbIME | CIOCOOCH T'PaMOTHO WC-

COBPEMEHHBIMU Hay4- | OCHOBHBIMM COBPEMEH- | JICHHbIE  3aTPYJHCHMS | HABBIKAMU  IPUMEHEHHUSA | NOJIb30BaTh COBPEMEHHbBIC

HBIMH METOJIaMU HBIMH  METOJAMU B | IPpU NPUMEHEHUM OC- | OCHOBHBIX  METOJAOB B | HAYYHBIE METOMBI.

HayKe HOBHBIX METOJIOB Hay4- | HayKe.

IIK-5 Cnoco06- HOT'O 3HAHUS
HOCTh mpuoOpe- | Bnagers: mnpunnunamu | He cmnocoben s¢ddex- | McnbiThiBaer HekoTo- | Bnageer orpanunyenHsiM | [TokasbiBaeT — yBepeHHOE
TaTh HOBBIE 3Ha- | 93P(PEKTUBHOrO WCIHOJb- | TABHO MPUMEHSTH CO- | PbIe CIOXHOCTH  TIPU | YUCIIOM COBPEMEHHBIX | BIIAJICHUE  MPUHIMIIAMHU
HUS C HCIIOJIB30- | 30BaHUSA  HUMEIOUIMMHUCS | Bp€MEHHBIE  HaydHble | BBIOOpE HAay4YHOTO Me- | HAyYHBIX METOJIOB 3(PEKTUBHOTO  HCIIOb-
BaHHEM COBpE- | HAyYHBIX METOJOB METOIBI TOJa pemeHus mpoodIe- 30BaHHMS HMMCIOIIUXCS CO-

MEHHBIX HAy4YHBIX
METOJI0B M BIa-
JIeHUe HMH Ha
YpOBHE, HE00XO0-
JUMOM JJIsl  pe-
HICHUS 3ajad,
UMEIOIUX  ecTe-
CTBEHHOHAyYHOE
colepkaHue MU
BO3HHUKAIOIINX

IPU BBINOJIHEHUH
npodecCuoHaIb-
HBIX (QYHKIUI

MbI

BPEMEHHBIX METOZ0OB B
HayKe B pELIEHUH KOH-
KPETHBIX MpolsieM

YMmerb: ycranaBnuBath | Ctpemutcs npumeHsth | [lonumaer HeoOxoau- | [lonumaer Heooxoau- | CBOOOHO MPUMEHSET TOT
HEOOXOIMMOCTh TpUME- | HAyYHbIE METOJBI | MOCTh HCIIOJB30BAHMS | MOCTh MCIOJIb30BAaHUS TO- | WIM HMHOW COBPEMEHHBIN
HEHUsSI  OMNpPEJCJICHHBIX | HO pe3yJbTaThl HECTa- | TOTO WM MHOTO Hayy- | TO WIM HWHOTO HAy4YHOTO | METOJl B HayKe K pele-
HAayYHBIX METOJOB ISl | OUIIBHBI HOrO METO/Ja, HO HE | MeTOJla, B PEUIEHUH KOH- | HUI0 TOCTABJIEHHOW Mpo-
pelieHuss  KOHKPETHBIX MMEET HaBbIKa MpHUMeE- | KpeTHOM mpodeccroHalnb- | peccHoHanbHOM 3a1a4H.
3a1a4 HATb B pEUICHUH KOH- | HOM 3ajauu
KPETHBIX 3a71a4.

YmMmeTh: ycraHaBimBath | He cmocoOen k oneH- | HMcmbiTeiBaeT ompenae- | CamocTosTensHo — oreHH- | [IpaBuibHO W OIleHMBAeT
B3aUMOCBS3b MEXIy | K& B3aMMOCBSI3M pella- | JEHHbIC B OIICHKE B3a- | BA€T B3aWMOCBS3b peIllae- | B3aUMOCBSA3b  PEIIaeMou
KOHKPETHO  pellaeMoil | eMOi 3ajadil M Hayd- | UMOCBSI3M  pelaeMoi | Mol mpodeccroHanbHOU | podeccnoHanbHOl 3aaa-

MpaKTHYECKO mpodec-
CHOHAJILHOM 3aauedl |

MPUMEHSEMBIMU  COBpE-
MEHHBLIMH Hay4YHBIMU
METOJaMH

HBIM ME€TOJJO0M

npodecCuoHaATbHON
3a/la4¥ ¥ UCIOJIb3yeMO-
r0 HAY9HOTO METOa

3a1a4yu MU HCIIOJIB3YyEeMOTI0
Hay4YHOT'O METOJA.

Y4 U HUCHOJb3yeMOTO
Hay4YHOI'0 METOJa.




3HaTh: OCHOBHBIE COBpE-
MEHHBIE HayYHBIE METO-
bl

He 3Haer ocCHOBHEIE
COBPEMEHHBIC HAy4HbBIC
METOAbI

UcneiTeiBaeT onpene-
JIEHHBIE CIIO)HOCTH B
HCMOJIb30BAHUU OCHOB-

B uenom BepHO (hopmyiu-
PYET ¥ UCIOJIb3yeT OCHOB-
HBIE COBPEMEHHBIE Hay4-

YBEpPEHHO U YETKO CIIOCO-
O0eH GdopMyaupoBaTh OC-
HOBHBIE COBpPEMEHHBIE

HBIX COBPEMEHHBIX | HbI€ METO/IbI Hay4yHbIe METOJbl U TMPHU-
Hay4HBIX METOJIOB MEHSATH UX B paboTe

3narb: npuHIMNbL npu- | He cnocoben wucnonb- | McnbiThiBaeT  HekoTo- | He Bcerna BeiOupaeT mpa- | YBepeHHO BbIOMpaeT mpa-

MEHEHHSI COBPEMEHHBIX | 30BaTh OCHOBHBI€ | pbl€ TPYIHOCTH C UC- | BWIbHbIE MPUHIUIIBI CO- | BUWIbHBIE MPUHIUIIBI CO-

METOJIOB B HayKe Hay4yHbIE METOJbl B pa- | MOJIb30BAaHUEM OT/AEb- | BPDEMEHHBIX HAy4YHBIX Me- | BpDEMEHHBIX Hay4YHBIX Me-

oote HBIX COBPEMEHHBIX | TOJOB B PEHICHUH KOH- | TOJOB B PEIICHUH KOH-

HAYYHBIX MPHHIMUIIOB B
pabore

KpPCTHBIX 3a/1a4.

KpCTHBIX 3aJ/ia4.
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KOMIIETEHLIMA:
ITK-6 Bnanenue coBpeMeHHBIMH KOMIIBIOTEPHBIMU TEXHOJIOTUSMH TIPH IJIAHUPOBAHUH UCCIIEIOBAHU, OTydeHrnEe 1 00paboTKa pe3ynbTaToB Hay4-
HBIX PKCIIEPUMEHTOB, cOope, 00paboTKe, XpaHEeHUH, IPEACTABICHUH U Iepeiaye HayqHOH HHPOopMaIuu

KAPTA KOMIIETEHIIN

YpoBeHb IL1annpyeMbie pesyibTa- Kpurepun oueHuBanus pe3yjJbTaToB 00yUYeHUs
OCBOCHUSA
ThI 00y4YeHH s 2 3 4 )
KOMIIETCHIIUH
Brnaners: HaBblkamMu pabo- | 3HaeT cTaHJapTHHIC B ymoBnerBoputens- | Brnageer HaBbikamu paboTsl | B monHo# Mepe Bianmeet
Thl C MCIIOJIb30BAaHUEM CO- | METOJIbl Pa0OTHI Ha HOM CTENEHM BJIAJEET | C COBPMEHHBIMU CTaHAAPT- | COBPEMEHHBIMU CTaH-
BPEMEHHBIX  CTaHJAPTHBIX | IEPCOHAILHOM KOMIIb- | HaBbIKAMH pabOThl C | HBIMU M TNPOQPECCHOHANIb- | JApTHBIMU U Ipodeccuo-
[1K-6 npoeCCHOHATBHBIX ~ KOM- | toTepe (BJIaJCeT HaBbl- | HEKOTOPBIMH  COBpE- | HBIMHU KOMIIBIOTEPHBIMU | HAIBHBIMU ~ KOMIIBIOTEP-
Bnanenue co- | MBIOTEPHBIX ~ TEXHOJIOTUH | KaMU KOMIIBIOTEPHOTO | MEHHBIMH ~ CTaHJAPT- | TEXHOJIOTUSAMH, HEOOXOAH- | HBIMH TEXHOJIOTUSIMH, He-
BPEMEHHBIMU | IJIJAHUPOBAHUMU HCCIIENOBa- | HAbopa TekcTa, Tab- HBIMU TEXHOJIOTUSMH | MBIMH TpU IUIAHUPOBAHUHU | OOXOAMMBIMU IPU IJIAHU-
KOMIIBIOTED- HUHM, MOJIyueHUsT M 00pa- | IUYHBIX U POPMYJIbHBIX | IPU  IJIAHUPOBAHUM | UCCIEAOBAaHUMN, MOJIYYEHHH, | POBAaHUM  HCCIEIOBaHUM,
HbIMH TEXHO- | OOTKM pe3yJbTaTOB Hayy- | MATEPUAJIOB C UCHOJb- | MCCIENOBAaHUHN, MOIY- | 00pabOTKH pe3ysIbTaToB | MOJIyuyeHUs: U 00paboTKU
JOTUSIMU  TIPU | HBIX 3KCIEPHUMEHTOB, C€OO- | 30BaHUEM MPOTrpamMm YEeHUs, XPAaHEHMS, | HAYYHBIX  OKCIIEPUMEHTOB, | pE3yJIbTaTOB Hay4HBIX
IJIAHUPOBaHUU | pa, o0Opabotku, xpanenuu, | Word, Excel), xpane- NPEJCTaBICHUsS U Te- | cOope, XpaHEHUH U Mepea- | IKCIEPUMEHTOB,  cOope,
UCCJIEIOBaHUM, | IPEJICTABICHUN M Iepellade | HUsl U [lepe/lauy Hayd- | pelaud  pe3yJbTaToB | UM HayyHOW HHpopmanuu, | 00padboTke, XpaHEHUH,

HOJy4YeHUue H
obpaboTka pe-
3yJIbTaTOB

HAYYHBIX OJKC-
HEpPUMEHTOB,
cobope, o00Opa-
00TKe, XpaHe-
HUH, npen-
CTaBICHUH MU
nepeaade
Hay4HOU
dbopmaruu

HUH-

Hay4HOI nH(popmanu

HOW nH(popManuu, Ho
HE BIIQJICET CTAaH/IaPT-
HBIMHU TIPO(eCcCHOHANb-
HBIMH KOMITBIOTEPHBI-
MU TEXHOJIOTHUSAMH,
MIPUMEHSIEMBIMH TTPH
IUTAaHUPOBAHHUHU UCCIIe-
JTOBAHU U, TOJTyYEHUH U
00paboTKH (B TOM YHC-
nie ¥ rpaduuecKoii) pe-
3yJIbTATOB HAYYHBIX
HKCIIEPUMEHTOB a TaK-
xe cOopa U MpeicTaB-
JIEHWs HAYYHOW HH-
¢dbopmanuu

Hay4HBIX  JKCIepHU-
MEHTOB, HO JOMyCKaeT
omuOKu Tpu coope,
oOpaboTke u TmIpen-
CTaBJICHUU pe3yibTa-
TOB HAYYHBIX JKCITe-
PUMEHTOB W HAY4YHOUH
uHpopMauu  C Huc-
MOJIb30BAHUEM  TIPO-
(heccroHATBHBIX KOM-
MBIOTEPHBIX TEXHOJO-
TUH

HO JIOIyCKAaeT OTIEJIbHBIE
omuOKu npu 00paboTKe pe-
3y/lbTaTOB HAYYHBIX DKCIIE-
PUMEHTOB M HAay4YHOW WH-
¢dbopmanuu.

IIPEJCTaBICHUN U TIepena-
Y1 HaAy4HOH MH(pOpMaUN
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VYMeTs: HCIIOIB30BaTh CO-

BPEMCHHBIE  CTaHIapPTHBIC
npo(ecCHOHANIBHBIE  KOM-
IbIOTEPHBIE  TEXHOJOTHU

IUTAHUPOBAHMS HCCIIeI0Ba-
HUH, TonxydeHUs W oOpa-
OOTKM pe3yJlbTaTOB Hayy-
HBIX DKCIEPUMEHTOB, COO-
pa, 00pabOTKH, XpaHEHUH,
NPE/CTAaBICHUN U TIepeiave
HAY4YHOI nH(pOopMaIn

Ymeer MIPUMEHSATH
CTaHJApTHBIH  Habop
KOMITBIOTEPHBIX  TIPO-
rpamm Juis Habopa Tek-
cra, TaONMYHBIX W
(GOpMyYIIBHBIX MaTepHa-
JIOB C HCIIOJIb30BAHHEM
mporpamm Word, Excel,
XpaHEeHUsT W Tepenadu
Hay4YHON uHDOpMaIuH,
HO HE YMEET HCIIOJIb30-
BaTh CTaHJapTHBIC
npodeccnoHaIbHbIC
KOMIIBIOTEPHBIE TEXHO-
JIOTHH TIPU TUTAHUPOBA-
HUU UCCIICIOBaHHIA,
MoJy4eHus: 1 006paboT-
KM pe3ylbTaTOB Hay4-
HEIX WCCIIEIOBAHUM,
cobopa, o00OpaboTku U
MPEJICTABIICHAN  HAYy4-
HOW MH(pOpMaLUU

B ynosnerBopurens-
HOU CTENEHU YMEET
MIPUMEHSITh HEKOTO-
pBIe CTaHAapTHBIE
npodeccnoHabHbIC
KOMITBIOTEPHBIE TEX-
HOJIOTUH TIPH TIJIaHH-
POBaHHU HCCIEI0BA-
HHM, NOJIyYEHUS, Xpa-
HEHUs, IpeicTaBIIe-
HUS ¥ TIepeaadu pe-
3yJbTaTOB HAYYHBIX
IKCIIEPUMEHTOB, HO
JIOTIYCKaeT OUTHOKHU
pu coope, oopadoTke
PE3yNbTaTOB HAYYHBIX
IKCIIEPUMEHTOB U
Hay4yHOU nH(popma-
WU TIPH UCTIOJTb30Ba-
HUU PO eCCUOHATB-
HBIX KOMIBIOTEPHBIX
MIpOrpaMm

YMeer npuUMEHSTh CTaH-
napTHele  mpodeccuoHalnb-
HbIC KOMITBIOTEPHBIC TEXHO-
JOTUU TIpU IUIAHUPOBAHUU
HCCIICIOBAHUM, TTOJTYYECHHUU
U 00pabOTKHU pe3yabTaTOB
Hay4YHBIX OKCIIEPHUMEHTOB,
cbopa, XpaHeHHs U Tepena-
9l HayYHOW WHMOpMAINH,
HO JIONMYCKAaeT OTJEJIbHbIE
omuOKHu mpu 00paboTKe pe-
3y/lbTaTOB HAYYHBIX HKCIIE-
PUMEHTOB M HAy4YHOW WH-
dbopMaluu ¢ UCHOJIB30Ba-
HUEM TpodecCHOHATbHBIX
KOMIBIOTEPHBIX POTPaAMM

B mnonHoit Mepe ymeer
NPUMEHSTh CTaHIAPTHHIE
poeCCHOHANIBHBIE KOM-
NBIOTEPHBIC  TEXHOJIOTUU
Opyd  TUIAHUPOBAHUHM  HC-
CIICZIOBAaHUM, TIOJTyYCHUU
uH(GOPMAIIUU C UCIOJIB30-
BaHHEM M U 00paboTKe

pE3yIIbTAaTOB Hay4HBIX
9KCIIEPUMEHTOB,  cOope,
o0OpaboTke, XpaHeHUH,

IPE/ICTaBICHUH U Tepe/ia-
4ye Hay4yHOH HH(popMaum
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3HaTh: COBPEMEHHBIC CTaH-
JIapTHeIE  MPOodeCcCHOHAIb-
HBIC KOMITBIOTEPHBIC TEXHO-
JOTHMH TUIAHUPOBAHUS WC-
CJICIOBAHMM, IIOJy4ECHHS U
00paboTKu pe3yabTaTOB
HAyYHBIX JKCIEPUMEHTOB,
cobopa, 00pabOTKH, XpaHe-
HUH, TPEICTABICHUN U Tie-
penave HaydHOW HH(pOpMa-
[IUU; METOJBl W TIOHATHM-
HBI ammapar, Ha KOTOPBIX
Oaszupyercsi paboTa OITHUX
METO/IOB, BO3MOXKHOCTH U
OTpaHWYCHUST B TIPUMEHE-
HUM KOHKPETHBIX CTaHIapT-
HBIX  TPOPECCHOHATBHBIX
OpU peanu3alud HaydHBIX
HCCIIE0BAHUIN

3HaeT CTaHJapTHbHIC
MeTOoAbl  paboThl  Ha
MEPCOHATBHOM KOMIIb-
I0Tepe, XpaHEeHUs U Ie-
penaud Hay4YHOW MH-
(dbopmanuu, HO HE 3HAET
CTaHJapTHBIE Tpodec-
CHOHAJIbHBIE TEXHOJIO-
THH, UCTIOJIb3yeMbIe
IpU IJITAHUPOBAHUM HC-
CIIEIOBAaHMM, IOJIyde-
HUM U 00paboTke pe-
3yJIbTaTOB HayYHBIX
9KCHEPUMEHTOB, a TaK-
ke cbopa M TpelcTaB-
JICHWSI HAYy4YHOM HUH-
bopmanun

B ynosnerBopurens-
HOM  CTENEHW 3HAeT
HEKOTOpPBIE CTaHIAPT-
Hble TpOo(dhecCuoHab-
HbIE KOMIIBIOTEPHBIE
TE€XHOJIOTUH, HCIIOJIb-
3yeMble IIpU IUIaHU-
pOBaHUU HCCIIENOBa-
HHI, MOJIYYEHUH.
XpaHeHuHu, MpeaAcTas-
JEHUU U IIepefadu
pe3yAbTaTOB HAaYYHbBIX
JKCIIEPUMEHTOB,  HO
3aTpyAHseTCs B IIpa-
BWIBHON HMHTEpPIpETA-
MU HaydyHOU MHOP-
MalHH, KpOMeE TOro,

JIOTYCKaeT  OUIMOKHU
npu o00paboTke pe-
3ylNbTaTOB  HAYYHBIX

HKCIEPUMEHTOB C HC-
MOJIb30BaHUEM  CTaH-
JapTHBIX Tpodeccuo-

B nenom 3Haer craHpapr-

Hble  MpodeccruoHAIbHbIE
KOMIIBIOTEPHBIE  TEXHOJIO-
UM, HEOOXOAMMbIE IpHU

IJIAHUPOBAaHUM HCCIIEN0BA-
HUM, MoJlyueHuss u o0Opa-
OOTKH pe3ylIbTaTOB Hay4-
HBIX SKCIIEPUMEHTOB, cOopa,
XpaHeHUs W  Tepenadyu
Hay4YHOU uH(popManuuy,
3HAaET METOAbl M MOHATHH-
HBII amnmapar, Ha KOTOPBIX
Oasupyercsi paboTa HITHX
METOJIOB, BO3MOXHOCTU U
OTpaHUYEHUS B IpPHUMEHe-
HUU KOHKPETHBIX CTaHIapT-
HBIX  NpOo¢eCCHOHATIBHBIX
OpU pearu3alud HayIHBIX
HCCIIEIOBAHUN, HO JIOIyC-
KaeT OTAeJbHbIE OIIUOKH
pu 00paboTKe pe3ysbTaToOB
HAYYHBIX HKCIIEPUMEHTOB U
HayyHOM uHpopmanuu ¢

HaJIbHBIX KOMIIBIO- | UCIIOJIb30BAHUEM  HEKOTO-
TEPHBIX IIPOrpamMm peIX  MpogeccrnoHaTbHBIX
porpamm

B nmonHo# mMepe 3Haer co-
BpPEMEHHBIC CTaHIApTHHIE
po(hecCUOHATBLHBIE KOM-
NBIOTEPHBIC  TEXHOJIOTUU
TEXHOJIOTHSIMH, HCIIONb3Y-
eMble TIPU TUIAHUPOBAHUU
WCCIICIOBAHUM,  IOJIyde-
HUS U 00pabOTKU Pe3yJib-
TATOB HAYYHBIX DKCIIEPH-
MEHTOB, cOopa, 00paboT-
KM, XPAaHCHUU, IPEICTaB-
JICHUW W TIepejave Hayd-
HOU MHpOpMALIUU
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4.2. TunoBble KOHTPOJIbHBbIE 32IAaHUSI UJIH MHBbIE MAaTEePHUAJIbI, He00X0AMMBbIE /1Jis1 OLlEHKH 3Ha-
HMIi, yMeHHIi, HABBIKOB U ONbITA JeATeJbHOCTH, XapaKTePU3YIOUIUX 3Tanbl GopMHPOBAHUSA
KOMIIeTeHIIHIi B Ipolecce 0CBOeHNsI 00pa3oBaTe/ibHOI nporpaMmMbl. MeToanueckue
MaTepHaJibl, ONpeiesionye Npoueaypbl OleHMBAHUS 3HAHUI, YMEeHH I, HABBIKOB M ONBITA
AeATeIbHOCTH, XapaKTepPU3y0IIMX 3Tanbl (JPOPMHUPOBAHUA KOMIETEHUM

Pesynbrarsl 00ydeHus dopMupyemas KoMIre- Onenou-
TeHIMs (C yKa3aHHEM KOJia) | Hble Cpe/ICTBa
1-it | 3uath: ocuoBubie ucrounuku uH- | OIIK-4 CnoocobGHocteio pe- | JJaGopatop-
JTan Gopmanuu IS penreHus 3aiad npo- | maTh  3aadd  Ipodeccuo- | Hple paboThl,
(eccuonanbHol cdepbl AEATENBHO- | HATPHOW JESITEIBHOCTH HA KOHTPOJILHEIE
3Ha | CTH OCHOBE HWH(OpPMANMOHHOW U | pabOTHI, Te-
HUS oubnuorpaduueckoil KyJibTy- | CTUPOBAHHE,
OCI:IOBI)I I/IH(bOpMaHI/IOHHI)IX TEXHOJIO- pBl C NPUMEHCHHEM I/IH(l)Op' JIOKJIaI, pe-
T, OCHOBHBIC BO3MOXXHOCTH U ITpa- MAaIHOHHO- (1)epaT, rpym-
BUJIa pa0OTHI CO CTAHAAPTHBIMH IIPO-
FPAMMHBIMI IOAYKTAMH TpH pellie- KOMMYHHMKALOHHBIX  TEXHO- | OBbIE U HH-
HHH PO ECCHORATBHBIX 337124 JOTMA W  BBIYUCIUTEIBHBIX | JUBHIYab-
CPEACTB C YyYETOM OCHOBHBIX | Hbl€ TBOpYE-
TpeboBaHWi MH(MOPMAIMOH- | CKHE€  3aja-
HOM 6€3011aCHOCTH HUS; KOM-
3HaTh: OCHOBHbIE COBPEMEHHbIE IIK-5 CnocoOHOCThIO MPUOO- | IUIEKT  THUIIO-
Hay4HbIE METO/Ibl peTaTb HOBbIE 3HAHUS C HUC- | BBIX 33Ja4
NI0JIb30BAHNEM COBPEMEHHBIX
3HaTh: TPHUHIUIBI TPUMEHEHHS | HAYYHBIX METONOB M BIAfeC-
COBPEMEHHBIX METOJIOB B HayKe HUE UMHU Ha ypOBHE, HEOOXO-
JUMOM JJI pelleHMs 3ajad,
UMCIOINX E€CTeCTBEHHOHAYY-
HOE€ CoJIep’KaHHe U BO3HMKa-
IONMX TPH  BBIOJHECHUH
npodeccuOHaNbHBIX  (YHK-
Ui
3Hath: coBpemeHHble craHaapT- | [IK-6 Bnagenuem coBpemen-
HbIe TPO(ECCHOHATBFHBIE KOMITh- | HBIMUA KOMITBIOTEPHBIMH TEX-
IOTEpHBIE TEXHOJIOTUU IUIAHUPO- | HOJOTHSMM IIPU TUITaHUPOBa-
BaHUS MCCIIEIOBAHUMN, TIOJTYYCHHUSI | HUU UCCIIEIOBAaHUI, TTOTyde-
U 00pabOTKH pPe3ylbTaTOB Hayd- | HUM U 00pabOTKe pe3ysbTa-
HBIX JKCIEPUMEHTOB, cOOpa, 00- | TOB HAYYHBIX SKCIIEPUMEH-
pabOTKH, XpaHEHUH, MpeJCTaBie- | TOB, cOope, 00paboTKe, Xpa-
HUH U TIepeaye HayqdHOW MHQOpP- | HEHUH, IPEACTABICHNH H TIe-
MallMM; MEeTOJbl U TOHATHHHBINA | perade Hay4HOU nH(popma-
ammapar, Ha KOTOPBIX Oasupyercs | IUu
paboTa 3THX METOJIOB, BO3MOX-
HOCTH W OTpaHWYECHHs B TIpUMe-
HEHMH KOHKPETHBIX CTaHIapTHBIX
npo(ecCHOHANBHBIX TPU peaiu-
3allMU HAYYHBIX MCCIIEJOBaHUI
2-i | Ymerb: OIIK-4 CnocobHocThio pe- | JlaGopartop-
oTamn NPOBOJMTh TEPBUYHbIA MOMCK HH- | math 3agaud  Npoeccuo- | Hple paboThl,
opmarmu st peweHus npodeccu- | yangpHoit NEATEIbHOCTH Ha | KOHTPOJIbHBIE
VMmenus [ OHATBHBIX 33784 OCHOBE WH(OPMAIIMOHHOW | | paboOThI, Te-
YMeTE: O6ubmmorpaduueckoil KynbTy- | CTUpOBaHHE,
IIPUMEHSATh CTaHIAPTHOE IIPOTrPaMM-
HOE O0CCTICUCHUE TP PEIICHUN XH- Pbl C NPUMEHCHHEM MHQOP- | MOKIa,  pe-
MaIMOHHO- dbepat, rpym-
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MHYECKHX ¥ MaTepHajoBEIUECKHIX
3a/la4, TpPU MOATOTOBKE HAYYHBIX
MyOIMKAIWiA U JIOKIaI0B

KOMMYHHKAITUOHHBIX TEXHO-
JOTUH ¥  BBIUYMCIUTEIbHBIX
CPEIICTB C y4E€TOM OCHOBHBIX

MOBBIE M WH-
JTUBUYaIb-
HbIE TBOpYE-

TpeOboBaHMil WH(MOPMAIIMOH- | CKHE€  3ajia-
HOM 0e30MmacHOCTH HMUS, KOM-
YnMerb: ycranaBmuBaTh Heo0xo- | [IK-5 CriocoOHOCTRIO PHOO- | IUIEKT  THUIIO-
JUMOCTh TPUMEHEHHs OIpeJie- | peTaTh HOBBIE 3HAHHMA C HUC- | BBIX 33Ja4
JICHHBIX HAy4YHBIX METOAOB IS | MOJIb30BAaHHEM COBPEMEHHBIX
penIeHnst KOHKPETHBIX 3a/1a4 HAy4YHBIX METO/IOB M BIae-
VMeTh: yCTaHaBIWBATh B3aWMO- | HUE MU Ha ypOBHE, HEO0XO-
CBSI3b MEXKAY KOHKPETHO pelae- | JUMOM Ui PELICHMs 3a/1ad,
MOW MPAaKTHYECKOH Tpodeccruo- | UMEIOIIUX €CTECTBEHHOHAYY-
HAJIBHOW 3ajaueii M MpUMEHsie- | HOE€ COAEpKaHHue U BO3HHKA-
MBIMH COBPEMEHHBIMU HAYYHBIMHU | IOIIMX  IIPM  BBIIIOJHCHUH
METOAAMHU npopeccCuoHaIbHBIX  (YHK-
10507
VYwmers: ucnonszoBath coBpeMeH- | IIK-6 Biagenuem coBpemen-
HbI€ CTaHAapTHbIE MPOGECCHO- | HBIMH KOMITbIOTEPHBIMU TEX-
HaJIbHBIE KOMIBIOTEPHBIE TEXHO- | HOJOTHSAMHM MPH TUIAHUPOBa-
JIOTUH TUTAHUPOBAHMS UCCIEAOBA- | HUM UCCIICOBAHUM, MOTy4e-
HUH, TOTydeHus: 1 00paboTKHU pe- | HUU 1 00paboTKe pe3ybTa-
3yJIbTaTOB HayYHBIX HKCIEPUMEH- | TOB HAYYHBIX SKCIIEPUMEH-
TOB, cOopa, o0OpaboTKH, XpaHe- | TOB, cOope, 0OpaboTKe, Xpa-
HUU, MPEACTABICHUU U Tepeaaye | HeHUU, MPeACTaBICHUU U Tie-
Hay4YHOU MH(OpMAIHN penade Hay9HOU MHpOpMa-
Uu
3-it | Binazgets: OIIK-4 Cnoco6HocThio pe- | Jlaboparop-
JTaIll HaBbIKAMH DabOThl C HAyYHBIMH U | mmaTh 3agadd  NpodeccHo- | Hple paboThl,
Bna | 00pa3oBaTeibHbIMKU IOPTAIaMH HaJIbHOW JEATEJIbHOCTH Ha | KOHTPOJIbHBIE
JeTh Brazers: OCHOBE HMH(OPMAITMOHHOW W | pabOTHL, Te-
Hap | O830BBIMHM HABBIKAMU INPUMCHCHHA | 6161y 0rpadudeckoil KyIbTy- | CTHPOBAHHE,
BIKaAM CTAHJIgPTHOIO NPOrPAMMHOTO 00ec- pBl C TpUMEHEHHWeM WHQOp- | TOKIad, pe-
" NeYeHUs ISl 06E)a60TKH pesyibTa- MALHOHHO- dbepar, TpyI-
TOB HCCJICAOBAHWU WU MPECACTABICHUA ’
HX HAYYHOMY COOGIIECTRY KOMMYHMKAlMOHHEIX  TEXHO- | [IOBBIE M WH-
JOTUH W  BBIUMCIUTENBHBIX | AUBUAYallb-

CPEACTB C y4ETOM OCHOBHBIX
TpeboBaHUN MH(OPMAIMOH-
HOM 0€30I1aCHOCTH

BJ'IaI[eTLZ OCHOBHBIMH COBPCMCH-
HBIMW HAYYHBIMH MCTOAaMU

Bnaners: npunumunamu sddex-
TUBHOTO HCIOJb30BaHUS HMEIO-
IIMMMCS HAYYHBIX METOJI0B

IIK-5 CnocoGHOCThIO MTPHOO-
pe€Tatb HOBBLIC 3HAHHUA C HC-
MOJIb30BaHHEM COBPEMEHHBIX
HAYYHBIX METOJIOB M BIaje-
HUE UMM Ha ypOBHE, HEOOXO-
JTAMOM JUISL PENICHUS 3a/ad,
UMCIOLINX eCTeCTBEHHOHAYY-
HOE COJICp)KaHHe U BO3HHKA-

IOUMX  TPH  BBIOJHEHUH
npodeccuoHalbHbIX  (QYHK-
002071

Bnaners: HaBbIKamu pa6OTBI C
HCITIOJIB30BaHHUEM COBPEMECHHBIX

IIK-6 Bnagenuem coBpeMeH-
HBIMU KOMITBIOTEPHBIMH TEX-

HbIE TBOpYE-
CKHE  3ajJa-
HUS, KOM-
IUIEKT THIIO-
BBIX 33124
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

CTaHIAPTHBIX  TPOQPECCHOHATb- | HOJOTHUSIMHU ITPH TUIAHUPOBA-
HBIX KOMITBIOTEPHBIX TEXHOJIOTHH | HUM UCCIICIOBaHUI, TOTyde-
IUTAHUPOBAaHWHM  WCCIICJIOBAHUM, | HUU U 00pabOTKe pe3ylibTa-
NOJy4YeHUsT U 00pabOTKH PEe3ylib- | TOB HAYYHBIX IKCIICPUMECH-
TATOB HAYYHBIX O3KCIIEPUMEHTOB, | TOB, cOope, 00paboTKe, Xpa-
coopa, o00pabOTKH, XpaHEHWH, | HCHHH, IPEJCTABICHUU H TIe-
OpEICTaBICHUH W TepeAade | pefade HaydHou nHdpopMma-
HAYYHOI HH(pOpMaIK 101205

Bomnpocekl Kk 3xk3aMeny

BeTrBu TeopeTHUECKON XMMHUH U pPeIIacMble C UX IIOMOIIBIO 3aa4u.

B3aumocBs3b MeX1y pa3IMUHbIMU HalPaBICHUSAMH TEOPETUUECKON XUMUH.

[TpuMeHeHrne METOJOB TEOPETUYECKON XMMHUH B PEILICHUN ITPAKTUYECKUX 3a7ad.

KpaTkass XxapakTrepucTuka METOJOB MOJIEKYJISIPHOM JMHAMUKH, MOJEKYJISIPHOW MEXaHUKH,
KBAHTOBOM XMMUH, MOJIEKYJIIPHOI'O MOJIEIMPOBAHUS U XeMOMH(pOpMAaTuKu. JlocToMHCTBa, He-
JOCTaTKH 3THUX METOAOB. ,IX BO3MOXXKHOCTH B PEIICHUU MPAKTHUYECKUX U (yHITaMEHTAIbHBIX
3aJ]a4 OpraHu4eCcKON U HEOPraHUYECKOW XUMUH.

BoruncnuTenbHas XuMusl Kak crioco0 IpOBEACHHS] XUMUYECKUX HccienoBaHui. Tumossle 3a-
Jla4X BBIYHACIIUTEIBHON XUMUHU.

XemouH(popMaTHKa Kak Hay4yHas aucuumuinHa. Omnpenenenue. Hayunsle HanpaBieHus, 00b-
e/IMHsAeMble XUMOUH(OPMATUKOH.

XeMo- 1 6nonH(OpMATHKA B PEIICHUH OCHOBHBIX 3a7a4 (PM3HUECKON OPraHUIeCKON XMMUH.
[TonsiTE O MOIENMPOBAaHUM «CTPYKTYpPa-CBOMCTBO» M «CTPYKTYpa-aKTHUBHOCTB» B XEMOMWH-
dopMmaTuke.

WMHAyKTUBHBIN U IeAYKTUBHBIN MOAXO/BI B XeMO- U OnouHdopmartuke. Llenu, npecnenyemble
XEMOUH(OPMATUKOH.

MonekynspHas MEXaHMKa KaKk METOJ pacdyeTra reOMETpUU U dHEpruu Moiekyin. lIpenmyie-
CTBa M HEJJOCTATKH 3TOT0 METO/1A.

[TonsiTHEe «CHIIOBOE 1OJIE» B BBIYUCIUTEIBHON XUMHUN. METOI CUIIOBBIX MOJIEN KaK METOJ, pe-
ANMU3YIOIIMN OCHOBHYIO MJIEI0 MOJIEKYJISIPHON MEXaHUKH.

Pacder nosHOM PHEPrUM MOJIEKYIIBI U €€ SHEPreTUYECKUX COCTABJISIFOIIMX B METOJE CHIIOBBIX
HOJIEN.

CBs3bIBalONINE U HECBA3BIBAIOINE B3aUMO/IECHCTBHS B MOJIEKYJIAX.

TeopeTnueckre OCHOBBI ME€TO/la MOJEKYJIsApHOW nuHamuku. [IpeacraBieHue MoieKkya opra-
HUYECKUX COCIMHEHUN B METO/E MOJIEKYJISIPHON TUHAMHUKH.

Me:xaToMHbIE B3aUMOJEHCTBUSI U CyMMapHbI€ CHJIBI B MOJIEKYJIaX B METOJI€ MOJEKYJISpPHOU
JUHAMHUKU. PacueT 5BOMIIOIMM MOJIEKYJISIPHBIX CHCTEM, a TaKXKE TPACKTOPUU HUX JIBUKEHUS BO
BpeMeHH. J[OCTOMHCTBA, HETOCTATKH 3TOTO METOJa, €r0 BO3MOXKHOCTU B PEUICHUH MpaKTH4e-
CKUX U (yHAAMEHTAIBHBIX 3a/1a4 OPraHUYECKON U HEOPraHMUECKOW XMMUH.

[TonsiTHe «XUMHUYECKOE MPOCTPAHCTBO». OCHOBHBIE CIOCOOBI MPEACTABIEHUS XUMHUUECKUX CO-
eMHeHNH (CTpyKTypHas Gopmyia, 6pyTTo-hopMmysa, TPUBHAIFHOE HA3BaHUE, HA3BaHUE B CO-
otrBeTcTBUM ¢ HOMeHKi1atypoilt MIOITAK).

['padbl 1 BEKTOPHI IECKPUIITOPOB) KAK CIIOCOOBI MpecTaBiIeHus Mosioekyin. [lonsTtue mome-
KyJIsspHOTO rpada B TeOpeTuuecKoil xXumun. MonekyisipHo-TpadoBoe NMpeACcTaBIeHUE OpraHy-
YECKUX MOJIEKYIL.

Ornucanue CTpyKTYyp XMMHUYECKHUX COETUHEHHUI C HCIOIb30BAaHHUEM BEKTOPOB MOJIEKYISIPHBIX
neckpunTopoB. [loHsTHE neckpunTopa B BBIUMCIUTENbHOW XuMuH. TpeOoBaHUsA, MpUMEHsIE-
MBbI€ K MOJIEKYJISIPHBIM JiecKpuriTopaM. JKenaTenbHble XapaKTEPUCTUKHU AECKPUIITOPA.
CoBpeMmenHble  Kkiaccupukanuu  geckpuntopoB. 1D-4D-neckpuntopst u  1D-4D  —
IIPEJICTaBICHHS MPOJIEKYJI B BBIYUCIUTEIILHON XUMUH.

16




20.

21.

22.

23.

24.
25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.
36.
37.
38.
39.
40.
41.

42.

43.

Pacuer Mep cxoicTBa XMMHUYECKUX COSAMHEHHWN HA OCHOBE PA3NIUYHBIX THUIIOB METPHUK (K-
BKJIJIOBO, MAaHX3TTEHCKOE pacCcTOsiHUE, paccTosiHue Maxananobuca, MUHKOBCKOTO H T.1.),
ko duuuenta Tanumoro, [Haiica, Kap6o, TBepckoro u T.1.

Knaccudukanus npeacraBieHuil XUMHUUECKUX COCIMHEHUN B 3aBUCMMOCTH OT UX OpraHM3a-
nuu (JIMHEHHOEe, TMPEICTaBICHHUS MOJCKYJISPHBIX TpadoB, TPEXMEPHBIE M UYETHIPEXMEPHBIC
npencraBieHus. [loHsTue «Marpuia cBsizei», «MaTpUlla PaCCTOSHUN», «MaTpUlla CMEXKHO-
CTH», CTPYKTYphl Mapkyia, Z-MaTpHIla B BEIYUCIUTEIILHON XUMUH.

CoBpeMeHHbIe TpeOOBaHUsI K CTaHIAPTHBIM OOMeHHBIM (popmaTtam aitnoB. Kinaccudukarus
CTaHJIapTHBIX 0OMEHHBIX opmaroB ¢aitnoB. Dopmatet MDL, SDF, RXN, RDF, Sybyl mol2,
PDB, CML, ux 1OCTOMHCTBA, a TAK)K€ OpraHUYEHUsSI, COBMECTUMOCTh C COBPEMEHHBIMH KOM-
MBIOTEPHBIMU TIPOTPaMMaMU M ITAKETAMH IIPOTPAMM.

KouBepranuust Mexay pa3iUyHbIMU MPEICTABICHUSIMH MOJIEKYJ B BBIYUCIUTEIHLHOW XUMHUU U
BO3HUKAOIINE TTPU ITOM OCHOBHBIE ITPOOJIEMEI.

[Toaxomas! mist aBTOMaTHUeckoi koHBepTanuu 2D-ctpykryp B 3D.

[TporpaMMBbl 1711 aBTOMAaTUYECKOW KOHBEPTAIIMH MEXKIY PA3IMYHBIMH MPEACTABICHUSIMU MO-
JIEKYJl ¥ OCHOBHBIEC TPEOOBAHUS K HUM.

O61ue cBeneHus o 6azax AaHHbIX. KOMIOHEHTHI HHPOPMAIIMOHHOW cHCTEMBI (IPUIIOKEHUS U
cuctembl 0a3 naHHbIX). Opranuzanus UHPOPMAIMOHHOHN cucTembl. [loHSATHE O KapTpumxke
JAHHBIX U METaJaHHbIX. THITBI 0a3 TaHHBIX (MepapXUyecKas cucTeMa, 0a3bl JaHHBIX CETCBOTO
TUIIA, PEISIIIMOHHBIE 0a3bl TAaHHBIX ).

Tunel 6a3 JaHHBIX IO DHIENIO (JTUTEpaTypHbIC, (akTorpaduuecKue, CTPYKTYPHEIE).

Buael cTpyKTypHOTO TIOMCKA B PA3MUYHBIX XUMUYECKUX 0a3aX JaHHBIX (IIOMCK MO CTPYKTYpE,
MOJICTPYKTYpE, HAICTPYKTYPE, TIO IMOA00HI0).

DKCHEepUMEHT, TPOCTPAHCTBO BHIOOPKHU U pe3ynbrar. CTaTucTUKa U BeposTHOCTH. [loBTOpE-
HUE UcHbITaHui. 3akoH Oonbux yucen. LlenTpanbHas npenensHas Teopema. Coop U aHau3
naHHbIX. CykaTre JaHHBIX.

[TorsiTHE «perpecCHOHHBIA aHaM3». OOIKe MPUHIUIBI ITOCTPOSHUST PErPECCHOHHBIX MOJIe-
JIeH.

[Mpunnunuaneaeie ommuns Mexny SAR QSPR/QSAR-mozensimu. Pacuer u ¢usudeckuii
CMBICTT pErpEeCcCUOHHBIX K03 uimeHToB. [locTpoeHne perpecCHOHHBIX MOJIeJel, OMHUChIBAIO-
IIUX KOJIMYCCTBEHHYIO CBSI3b «CTPYKTYPA-CBOKWCTBO» M «CTPYKTYpPa-aKTUBHOCTHY M KPUTEPHUU
ux anekBaTHoCcTH (Mozean QSPR/QSAR). F-craTicTiKa B perpeCCHOHHOM aHATU3e.

Drarbl PerpecCHOHHOr0 aHaJIM3a MPH TMOCTPOCHUN PErPECCHOHHBIX Mojeineld. OCHOBHBIC Tpe-
OOBaHUS K PErPECCHOHHBIM MOEIISIM.

[TakeTsl iporpamm st 0OpabOTKU MCXOJHBIX JAHHBIX, pacdeTa pa3HbIX THUIIOB JCCKPHUIITOPOB
u noctpoenusi QSPR/QSAR-Mmoenei.

[penobpadoTka nanHbix nepen nmocrpoerneM QSPR/QSAR-moneneit. MatemaTuueckas mpe-
nobpabotka naHHbIX. Kpatkas xapakrepuctuka 1 D-6D-meTon0B MmogenupoBanus QSAR.
MHOXeCTBEHHas IMHEWHas perpeccus. [JocTONHCTBa M HETOCTATKH METO/a.

MeTo/ 9acTUYHBIX HAUMEHBIITNX KBapaToB. JlOCTOMHCTBA U HEIOCTATKH METO/IA.

Merton 6mmxaimux coceaeii. JIocTOMHCTBA M HEAOCTATKA METO/IA.

HckyccTBeHHBIC HEMpOHHBIE ceTH. JIOCTOMHCTBA U HEOCTATKU METOJIA.

MeTto/1 OTIOpHBIX BEKTOPOB. JIOCTOMHCTBA U HEAOCTATKU METOJA.

[epeBps MpuHATHS penieHuil. JJOCTOMHCTBA M HEIOCTATKH METO/A.

CyTh MeTOJla MOJICKYISPHOTO JOKUHTA. AJITOPUTMBI MOJIEKYISPHOTO TOKHWHTA U MPOrpPaMM-
HBIC TTAKEThI, PEATU3YIOTHE 3TOT METO/I.

Bunbl MeTOI0B MONIEKYIISIPHOTO JOKWHTA M MX HCIIOJIb30BAHHE B PEIICHUHU MPHUKIAJHBIX 3a-
nad.

Coderanue MeToJa MOJICKYJISIPHOTO JIOKHHTA C APYTUMH METOJaMH MOJICKYISIPHOTO MOJIEITH-
pOBaHMS.

CTpyKTypa 3K3aMeHAIlHOHHOT0 OMJIeTa.
DK3aMEHAIIMOHHBIN OWJIET COCTOUT U3 JIBYX TEOPETHUYECKHUX BOIPOCOB, BKIIOUEHHBIX B MPO-
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rpaMMy AUCHMIUTMHBL. Kaxkerid Bompoc oneHuBaercs 15-10 6amramu. Takum oOpa3oM, MakCHMAallb-
HBII OaJl1, KOTOPBII MOXKHO MMOJYyYUTh Ha dk3aMeHe, cocTanisieT 30 6amtoB. bamibl, nmomydenHsie npu
cllaue SK3aMeHa, CYMMUPYIOTCS ¢ OajljlaMu, OJIy4eHHBIMU B XOJI€ CEMECTpa.

OO0pas3elr PK3aMEHAIIMOHHOTO OMIeTa

MMHOBPHAYKH POCCHUHA

denepanbHOE rOCyIapCTBEHHOE 0I0KETHOE 00pa3oBaTeNbHOE YUPEKISHHE BhICIIET0 00pa3oBa-
HUS
«BAIIKUPCKHUM TOCYJAPCTBEHHBIM YHUBEPCUTET»
XuMu4ecKuil (haKyabTeT

Hanpasnenue 04.05.01 «®yHnameHTanbHas U IPUKIATHAS XUMHS

I[I/ICIII/IHJII/IHa BreraucnuteapHbIe MCTOAbI B XUMHUN

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. BerBu TeopeTHUECKON XMMHUU U PELIaeMble C MX TTOMOIIbIO 33/1a4H.

2. Kparkass xapakTepuCTHKa METOJOB MOJIEKYJSIPHON IHHAMUKH, MOJIEKYJISPHOW MEXaHWKH,
KBAHTOBOM XMMUH, MOJIEKYJIIPHOI'O MOJIEIMPOBAHUS U XeMOMH(pOpMaTuKu. JlocToMHCTBA, He-
JOCTaTKH 3TUX METOJOB. MIX BO3MOXXHOCTH B PEHICHUH MPAKTUYCCKUX M (YHIaMEHTAIbHBIX
3aJa4 OpraHM4eCcKON U HEOPraHNYECKONU XMMHUH.

3aB. kadeapoit puzndeckor XUMHH
u xuMuueckoi akonoruu baml'V, mpod. A.I'. Mycrapun

2018-2019 yu. r. Kadenpa ®X u XD

Kpurepun ouenkmn (B 6aji1ax) Ha IK3aMeHe:

- 25-30 6aJ1J10B BBICTABIISICTCS CTYJCHTY, €CJIM CTYAEHT JlaJl NOJHbIE, pa3BEPHYTbIE OTBETHI Ha
BCE TEOPETHUYECKUE BOIPOCHI OMIeTa, MpOAEMOHCTPHPOBAIT 3HAHHE (DYHKIIMOHATIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX JIEMEHTOB, YMEHUE IPUMEHATh TEOPETUUECKUE 3HAHUS MPH BBITOJTHEHUN
npakTudeckux 3amaHuil. CTyneHT 0e3 3aTpyJHEHHH OTBETHJI Ha BCE JIOTIOJIHUTEILHBIC BOIPOCHI.
[IpakTuyeckast yacThb pabOTHI BHINOJIHEHA [TOJIHOCTHIO 0€3 HETOYHOCTEH U OIINOOK;

- 17-24 6an10B BBICTABISIETCS CTYJCHTY, €CIIH CTYJICHT PAacKpblUl B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, O/IHAKO JOMYIIEHbl HETOYHOCTU B ONPEAEICHUM OCHOBHBIX MOHATHH. [Ipu oTBeTe Ha 10-
TIOJTHUTENBHBIE BOMPOCH! JOMYIICHBI HEOOJbINE HETOYHOCTH. [Ipy BBHIMONHEHUH MPAKTHYECKON Ya-
CTH pabOThI JOIMYIIEHBI HECYILIECTBEHHBIE OITNOKH;

- 10-16 GayutoB BBICTABISETCS CTYIEHTY, €CIIH TIPU OTBETE HA TEOPETUYECKHE BOIIPOCHI CTY/ICH-
TOM JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHMM OCHOBHBIX MOHATH. Jloruka u
MIOJTHOTA OTBETA CTPATAIOT 3aMETHBIMHU M3bSHAMH. 3aMETHBI TPOOEIHl B 3HAHUU OCHOBHBIX METOJIOB.
Teopernueckue BOMPOCH! B LIEJIOM H3JI0KEHBI JOCTaTOYHO, HO C MpoIlyckaMu MaTepuana. Mmerorcs
NPUHIUITHAIBHBIE OMIMOKH B JIOTHKE TIOCTPOCHUS OTBETa Ha Borpoc. CTyIeHT He Pelni 3a1ady HIIn
IPU PELICHUH JIOMYILEHbI TPyOble OIIMOKHU;

- 1-10 6a)10B BBICTAaBISETCS CTYICHTY, €CIIM OTBET Ha TEOPETHYECKHE BOMPOCHI CBHUACTEINb-
CTBYET O HEMIOHMMAHUU M KpaifHe HEMOJHOM 3HaHUM OCHOBHBIX MOHATHIA U MeTo10B. OOHapy>KUBaeT-
Csl OTCYTCTBHE HABBIKOB MPHUMEHEHUSI TEOPETUUECKUX 3HAHWN IPH BBITTOJHEHUU MPAKTHUECKHUX 3aja-
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HUM. CTyI[CHT HE CMOTI' OTBCTUTHh HHU Ha OJUH HOHOHHHTGHBHBIﬁ BOIIPOC.

Tembl 3cce
(pedepaToB, 10KJIAA0B, COOOLIEHMI)

10 JUCIHUITJIINHE BLI‘—II/ICJII/ITGJIBHBIG METOAbI B XUMHUH
(HamMeHOBaHUE TUCIIUTIIAHEI)

1. Boruucnurenbabie BO3MOXKHOCTH nakera rporpamm MOE.

2. BberurciuTensHble BO3MOXHOCTH MakeTa nporpamm Sybyl.

3. CuII0BBI€E 1OJIA M MX MCIOJIB30BaHKUE B BelunciauTelbHor xumun. AMBER, Charm u UFF.
4. XeMouH(pOpMaTHKa B PEIICHUN XUMUYECKUX 3a]1a4.

5. KBaHTOBO-XMMHUYECKOE UCCIICOBAHIE MOJIEKYJISIPHBIX CHCTEM.

6. Kondopmannonnsiit ananus Monekyn metogoM Monre-Kapio.

7. KondopmannonHsiii aHau3 MOJIEKYJI METOAAMH MOJIEKYJISIPHON TUHAMUKH.

8. BeruuciiutenbHbie BO3MOXHOCTH akeTa nporpamm HyperChem.

9. KommsroTepHoe MoiepoBaHUE CTPYKTYP OMOTOIMMEPOB.

10.  buoumH(popmaTHKa KaK HayKa.

11.  XemoumHdopMaTuKa Kak crioco0 u3yueHus: u 00pabOoTKU XUMUYECKO HH(OpMaLIUU.

12. MonekynsapHO-IUHAMHYECKOE MOJICIIMPOBAHIE CTPYKTYP OHOIIOIMMEPOB.

13. MounekymsipHble TeCKPUNTOPHI U UX UCIOJIB30BaHNE B BHIUUCIUTEILHON XUMUH.

14. Crannaptaeie oOMeHHbIE (popMaThl (ailyIoB B BEIUNCIUTEIEHON XUMUH.

15.  BupryanbHbIi CKPUHUHT OMOJOTHYECKH aKTHUBHBIX BEIIECTB METOJIOM MOJIEKYJISIPHOTO JTOKHH-
ra.

16.  IIporpamma Chimera.
17.  Tlaker nporpamm ChemAxon.
18.  Ilporpamma PyMOL.

19.  MonekynsapHbIi JOKHHT HU3KOMOJEKYISPHBIX OMOJIOTUYECKH aKTHBHBIX BEIIECTB C HCIOJIb-
3oBaHueM mporpammsl AutoDock.

20.  MonexysipHBIH JOKHHT HU3KOMOJIEKYJISIPHBIX OMOJOTHYECKH aKTHBHBIX BEUIECTB C HCIIONb-
3oBanueM mporpammsl AutoDock Vina.

21. [IpoTenH-IPOTENHOBBIN TOKHHT.

22.  CrocoObl peACTaBICHNsI XUMUYECKUX COCTUHEHUH B BBIYUCIUTENBbHOM Xumun. [loHsTue mo-
JIEKYJISIpHOTO Tpada.

23.  QSAR-mozpenupoBaHKe pa3HbIX BUI0B OMOJOTHUECKOW aKTUBHOCTH.

Kpurepun onenknu (B 6aj1ax) pedgeparon:

Hammcanne pedepara ciemyer HavyaTh C WM3JIOKEHUS IUIaHA TEMBI, KOTOPHIH KaK MHUHUMYM
BKJIt04aeT 3 myHKTa. [1naH gomkeH ObITh JJOTMYHO M3JI0KEH U JJOJDKEH BKIIIOYATh B ceOs BBEACHUE U
3aKJIFOYEHHUE.

Pedepar 3aBepraercst CiMCKOM UCIIOIB30BAaHHOM JIUTEPATYPHI.

3agauu CTyIeHTa NIPU HAIIMCAHUU pedepaTa 3aKII0UatoTCs B CIEIYIOLIEM:

1. JIOTUYHO U 10 CYHIECTBY M3JIOKUThH BOIPOCHI IUIAHA;

2. 4eTKO c(OPMHUPOBATH MBICIH, MOCIEAOBATEIBHO U SICHO M3JIOKHUTH MaTepua,
IIPABUJIBHO MCIIONIb30BaTh TEPMHUHBI U TOHATHS;

3. M0Ka3aTh YMEHNUE IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha TPAKTHKE;

4. II0KAa3aTh 3HaHUE MaTepuaa, PEKOMEHJOBAHHOI'O TI0 TEME;

5. HCIOJIb30BaTh ISl SKOHOMUYECKOTO 0OOCHOBAaHUS HEOOXOAMMBIN CTaTHCTUYe-

CKUHM MaTepuail.
Pedepar onenuBaercs npenoaBareneM Kadeapsl Mo CAeAyOUMM KPUTEPHUSIM.
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O6beMm pedepara nomkeH ObITh HEe MeHee 12-18 cTp. MaIIMHOMUCHOTO TEKCTa (aHAJIOT — KOM-
neroTepHbId TekeT Time New Roman, pasmep mpudra 14 yepe3 montopa uHTEpBajia), BKIIO-
Yasi TUTYJIbHBIH JTUCT.

5 6a10B cTAaBUTCSA, SCIIM BBINOJIHEHBI Bce TPEOOBAHMS K HANMMCAHUIO | 3amuTe pedepara: 060-
3Ha4yeHa mnpoobyieMa u 000CHOBaHA €€ aKTYaJIbHOCTb, CJeNIaH KPaTKUi aHaJu3 pa3jIMYHbIX TOYEK 3pe-
HUS Ha pacCMaTPUBAEMYIO MTPOOJIEMY U JIOTUYHO U3JI0KEHA COOCTBEHHAsS MTO3UIHS, CHOPMYITUPOBAHBI
BBIBOJIBI, TE€Ma PACKPBITA TOJHOCTHIO, BBIAEPKAH O00BEM, COOMIONCHBI TPEOOBaHUS K BHEITHEMY
o(opMIICHHIO, TaHBI TPABUIIHHBIC OTBETHI HA JIOTIOJTHUTEIIBHBIC BOTIPOCHI.

4 6aJsu1a — OCHOBHBIC TpeOOBaHUS K pedepary U ero 3allUTe BBIOJIHECHBI, HO TIPU 3TOM JIOMYIIe-
HbI HEZOYEThL. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B M3JI0)KCHUU MarepHaia; OTCYTCTBYET JIOTHYE-
CKasl TIOCJIeIOBATEIbHOCTh B CYXKICHHSIX; HE BBIICpKaH O00BEM pedepara; MMEIOTCS YITYIICHHS B
oopMIIeHHH; Ha TOTIOJTHUTEIBHBIC BOMIPOCHI TIPH 3aIUTE JaHbI HEITOJIHBIC OTBETHI.

3 6asu1a — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUSI OT TpeboBaHui K pedepupoBanuio. B gacTHo-
CTH: TeMa OCBEIlLleHA JIUIIb YaCTUYHO; JOMYIIEHbI (PaKTHUEeCKHE OIHUOKU B COJEpKa-
HUU pedepara WU MPU OTBETEC HA JOIMOJHUTEIBHBIE BOIMPOCHL, BO BPEMS 3aIIUTHI OTCYTCTBYET

BBIBOJI.

2 6asnn1a — tema pedepara He pacKphiTa, OOHAPYKUBACTCS CYIIECTBEHHOE HETIOHMMAaHUE MpooIe-

MBI.

1 6anu - Tema pedepara He pacKpbiTa, CTYACHT HE MOHUMAET rpodiemy 0 6asiioB — pedepar BbI-
YCKHUKOM HE TIPE/ICTaBJICH.

Kpurepum oueHku 10KJIa10B M Npe3eHTANUM (B 0aJ/171aX)

Kpurepuit KomnuecTBo 6amios
2 3 4 5
KauectBo nokna- JlokJ1ag 3a4nThI- Jloknas paccka- YETKO BBICTPOECH Jloknan mpousBo-
Ia BaeT 3BIBACT, HO HE JIOKJIajd, BIaACeT | AWT BBIAAIONICECS

00BSICHEHA CYTh
paboThHI

WJLTIOCTPATUBHBIM
MaTepUaIoM

BIICYATIICHHUC

KauecTtBO 0TBETOB
Ha BOIPOCHI

He moxet otBe-
TUTH HU HA OJINH

He moxet uétko
OTBETUTH Ha BO-

He moxet oTBe-
THATH HA 00JIb-

OTBeyaeT Ha
OONBIINHCTBO BO-

BOIIPOC IIPOCHI LIMHCTBO BOIIPO- IIPOCOB
COB

Hcnons3oBanne | JlemoHcTpaunoH- | IlpencraBnennsiii | JleMoHCTpanmoH- | ABTOp IpenocTa-

JEMOHCTPALMOH- HBII MaTepual JEMOHCTPALMOH- HBII MaTepHal BHJI IEMOHCTpA-
HOT'O MaTepuaia OTCYTCTBYET HBII MaTepuall He | HUCIOJIb30BAJICSA B | LIMOHHBIN MaTepHU-
HCITOJIB30BAJICS JTOKJIa1e aJl ¥ IIPEKPACHO B

JOKJIa4UKOM HEM OPHUEHTHUPO-

BaJICS

Odopmnenne ne- | JlemoHcTpamoH- [IpencraBnen HemoHcTpanmon- | K nemoHcTparu-
MOHCTPALIMOHHO- HBII MaTepual 10X0 0opM- HBII MaTepual OHHOMY MaTepua-
ro Marepuaia OTCYTCTBYET JICHHBIN 1€MOH- xopoio opopM- | JIy HET MPEeTeH3Ul

CTPAIIMOHHBIN JIEH, HO €CTh He-
Marepual TOYHOCTH
.Brnagenne aBro- | ABTOp ciabo Bia- | ABTOp BiageeT Hcnonab30BaHbl IToxa3zano Buaje-
POM HayYHBIM M | JeeT 0a30BbIM am- | 0a30BBIM ammapa- | OOIIeHAyYHbIE M | HUE CIEIUaTbHBIM
CIIeMAaJIbHBIM all- napaTom TOM crenuaibHbIe arnmnapaTom
apaToM TEPMUHBI
YETKOCTH BBIBO- ABTOp He caenan | BbIBoabl UMEIOT- BrIBOJIBI HEUET- BriBoab1 moHoO-
70B, 0000111210~ BBIBOJIOB cs, HO OHHU He J10- KHe CTBIO XapaKTepH-

muX A0KJIa1g

Ka3aHBbI

3YIOT paboTy

20




Kpurepun onenkmu (B 6aju1ax) ydactus CTyJ€HTOB B PEIIEHUN Pa3HOYPOBHEBBIX TUIIOBBIX 3a7ad.
Kaxxnas 3amaua BKimrogaeT B ceOst Tpy Borpoca: 1) penpoayKTUBHBIN YPOBEHbB; 2) peKOMOWHAHTHBII
YPOBEHb; TBOPUYECKHUM YPOBEHbD.

- 0 6aJJ10B 3a pelleHre KaX 101 3a/1aui BBICTABIISIETCS CTYIEHTY B CIEAYIOUIMX CIydasxX:

1) ecnu . CTYCHT HE UMEET MPeCTaBICHHsI 00 00CYKTaeMOM BOIPOCE;

2) eciu CTYACHT UMeeT parMeHTapHbIe MPEICTaBICHUS 00 00CyKIaeMoM Bompoce (CTyAEHT JeMOH-
CTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEIMETA, HE YMEET JeNIaTh apryMEHTUPOBAHHBIE BHIBOIbI
U TPUBOIUTH MPUMEPHI, MOYTH HE BIAJEET MOHOJOTMYECKON PEublo, HE BIAJEET TEPMUHOJIOTHEH,
MPOSIBIISIET OTCYTCTBUE JIOTHYHOCTH U TOCIEIOBATEIbHOCTHIO M3JIOKCHHUSI, ACTACT OMIMOKH, KOTOPBIC
HE MOXET UCIIPaBUTh JaXKe MPU KOPPEKLIMHU IPErogaBaTesaeM, OTKa3bIBAETCSl OTBEYATh HA 3aHATHH);

3) ecny CTYICHT MMEET HEIOJHbIC TpeCcTaBlIeHUs] 00 00CyX/JaeMOM BoIpoce (CTYICHT JEeMOHCTPH-
pYyET HE3HaHHE TEOPETMUECKUX OCHOB IPEIMETA, HE YMEET JeNaTh apI'yMEHTUPOBAHHBIE BBIBOJBI U
IPUBOJUTH NIPUMEPBI, ITOKa3bIBAET c1ab0e BIaJ€HHUE MOHOJOTMUYECKOW pedbto, HE BIIaJeeT TEPMUHO-
JIOTHEH, IPOSABISET OTCYTCTBHE JIOTUYHOCTU U IOCJIEIOBATEIbHOCTBIO U3JI0KEHUS, AENAeT OLIMOKH,
KOTOpbIE HE MOXET MCIPABUTh JaKe MPH KOPPEKLMHU IPeroaaBaTesieM, OTKa3bIBaeTCs OTBEYaTh Ha
3aHITHUN),

4) ecau CTYyICHT UMeeT COPMHUPOBAHHBIE, HO COACPIKAIINE CYLIECTBEHHbBIC MPOOEIIbI MPEACTABICHUS
00 00cyxaaeMoM Bonpoce (CTYASHT AEMOHCTPUPYET HErTyOOKHEe TeOPETHUECKUE 3HAHUS, IPOSBIISCT
cy1a60 c(hopMUpPOBaHHbIE HABBIKM aHAJIN3a SBJICHUN U MIPOLIECCOB, HEJOCTATOYHOE YMEHHE JIesIaTh ap-
T'YMEHTHPOBAaHHBIC BBIBOJBI U MPHUBOAMUTH MPUMEPHI, MTOKA3bIBAET HE JOCTATOYHO CBOOOTHOE Biaje-
HUE MOHOJIOTMUYECKOW peubl0, TEPMUHOJIOIHEN, JJOTUYHOCTHIO M TOCJIE0BATEIbHOCTRIO U3JIOKEHHUS,
JIeNIaeT OMUOKH, KOTOPBIE MOKET HCIIPABUTH TOJIBKO IPU KOPPEKIUU MPEMOIaBaTEIIeM).

1 6as11 3a pemeHne KaKA0H 3a/1a4M BHICTABISIETCS CTYACHTY B CIEIYIOUINX CIIydasix:

1) ecnu cTYACHT UMeeT CPOPMUPOBAHHBIC, HO COJCPIKAILUE OTICIbHBIC TPOOEIIbI IPEICTABICHUS 00
o0cyx1aeMoM Borpoce (CTYJACHT IeMOHCTPUPYET IPOYHbBIE TEOPETHUESCKUE 3HAHUS, BIIaJICET TEPMHU-
HOHOFI/IGﬁ, ACJIaCT apryMEeHTHUPOBAHHBIC BBIBOJAbI U O606HI€HI/I$I, MIPUBOIUT MMPUMEPHI, ITOKA3BIBACT
CcBOOOHOE BJIaJIECHUE MOHOJIOTMUECKOM pedbio, HO TPU ATOM JeNlaeT HECYIIECTBEHHbIE OIUOKH, KO-
TOpPBIE OBICTPO MCIPABIISIET CAMOCTOSTEIBHO WM MPH HE3HAYUTEIILHON KOPPEKIIUH MPETIOIaBaATEIIEM );
2) eciu CTYJCHT uMeeT ChOPMHUPOBAHHBIE CUCTEMATHUECKUE MPEICTABICHHS 00 00Cy»XK1aeMOM BO-
npoce (CTYAEHT JeMOHCTPUPYET CUCTEMHbBIC TCOPETUUECKHIE 3HAHMUS, BlIaIceT TEPMUHOJIOTHEH, Aea-
€T apryMEHTHUPOBaHHBIE BHIBOJIBI U 0000IIEHNUS, IPUBOIUT IPUMEPHI, TOKA3bIBAET CBOOOIHOE BIIaje-
HHE MOHOJIOTHYECKOW PEYbI0 U CIOCOOHOCTD OBICTPO PearnpoBaTh Ha yTOYHSFOIIHE BOIPOCHI).

IPOT'PAMMA I'PYIIIIOBBIX 3AHATHUI

Pasnen 1. Beenenne. Knaccupukanust BbIYMCIUTENbHBIX METOI0B

[Ipeamer nucummummeel. [IpuMeHeHnE METOIOB TEOPETUYECKON XMMHUM B PELICHUN ITPaKTUYe-
CKHMX 3a/1a4. BeTBU T€OpPETUYECKON XUMHUHU U PEIIAEMBIE C UX TTOMOIIBIO 3a1a4u. B3auMOCBs3b MEXIY
paSJ'II/I'—IHBIMI/I HaHpaBHeHI/IHMI/I TeopeTquCKoﬁ XUMHUHA. KpaTKafl XapaKTepI/ICTI/IKa METOOO0B MOJ'IeKy-
JSIPHOW JTMHAMHUKH, MOJIEKYJIIPHOM MEXaHWKH, KBAHTOBOW XMMHH, MOJIEKYJISIPHOIO MOJIETTUPOBAHUS U
xemouH(popmatuku. JJocTOMHCTBa, HEOCTATKH STUX METOMAOB. ,JIX BO3MOXKHOCTH B pEIIEHUHU TPaK-
TUYECKUX U (YHIAaMEHTAJbHBIX 33/a4 OPraHUYEeCKOW M HEOpPraHM4ecKoW XHWMHUHU. BwrumcnurenbHas
XUMHS KaK croco0 MpOBEACHUS XUMHUECKUX HCCIeNoBaHUi. TUMOBBIE 3a/1a4l BHIYHCIUTEIBHON XU-
MHUN.

Paspnen 2. XemoundopmaTuka Kak HayYHasi AUCHUILIMHA

Onpenenenue. Hayunsle HampaBieHHs, oObequHsIeMble XeMOMH(pOpMaTHKOi. XemMo- u Ouo-
uH(pOpMaTHKa B pEJIIIEHNN OCHOBHBIX 3a/1a4 (pu3nyeckoil oprannyeckoil xumuu. [lonstue o Mmonenu-
POBAaHUU «CTPYKTYpPa-CBOMCTBO» M «CTPYKTYpa-aKTHBHOCTB» B XeMOMH(poOpMaTuke. IHIYKTUBHBINA U
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JIelyKTHBHBIH 1OAX0/bI B XeMO- 1 OnonHpopmaruke. Llenu, npecienyembie XeMOMH()OPMATHKOM.
OcHoBHBIE BO3MOXHOCTH ITporpammbl MarvinSketch.

Pa3znen 3. MoJsieky/isipHasi MEXaHUKA B PellIeHUN HAYYHBIX 3a1a4

MonekyiisipHas MEXaHUKa Kak METOJl pacdera '€OMETpUU U 3Hepruu motekyn. [Ipemmymie-
CTBa M HEIOCTAaTKH 3TOro mertona. [loHsaTue «cumaoBoe mose» B BBIUUCIUTEIBbHON XUMUH. MeTon cu-
JIOBBIX IIOJIEH KaK METOJI, pealu3yIOIUii OCHOBHYIO U0 MOJIEKYIIPHOU MexaHUKH. Pacder nmosHon
SHEPIUM MOJIEKYJIbl U €€ SHEPreTUYECKHX COCTaBIAIOIMMX. CBSA3BIBAIOLIME U HECBS3bIBAIOIINE B3au-
MOJEHCTBUS B MOJIEKYJIAX.

Pasnen 4. Mosieky/isipHasi JMHAMMKA B pellIeHMH HAYYHBbIX 3124

TeopeTnyeckre OCHOBBI METO/1a MOJICKYJISIPHON JuHaMuKH. [IpeacraBienne MOJIeKya OpraHu-
YECKUX COCIMHEHUN B METOJIE MOJEKYJSIPHON AUHAMUKA. Mex)aTOMHbIE B3aUMOAEHCTBUS U CyMMap-
HbIE CHJIBI B MOJIEKYJIaX B METOJIC€ MOJIEKYJIAPHOU TUHAMUKHU. Pacuer 3BOJIOIMU MOJEKYJISPHBIX CH-
CTEM, a TAK)KE€ TPACKTOPUU MX JIBUKEHHUSI BO BpeMeHU. JJOCTOMHCTBA, HEJOCTATKH 3TOr0 METOAQ, €r0
BO3MOXXHOCTH B PELIECHUH MPAKTUYECKUX U (PyHIAaMEHTaJIbHBIX 3a7a4 OpraHMYecKOd UM HeopraHuye-
CKOM XMMHH.

Pa3nea 5. CnocoObl mpeacTaBjieHusi XMMHYECKMX COeUHEHUI B BbIYUCJIMTEJbHOM XH-
MHH

[TonsATHE «XMMUYECKOE TPOCTPAHCTBO». OCHOBHBIE CIIOCOOBI PEACTABICHUS XUMUYECKHIX CO-
eMHeHui (CTpykTypHas ¢gopmyia, OpyrTo-hopMysa, TPUBHAIbHOE Ha3BaHUE, Ha3BaHUE B COOTBET-
crBun ¢ HoMeHkiatypoit MFOITAK). I'padbr 1 BEeKTOpBI JEeCKpUNITOPOB) KaK CIIOCOOBI TIPEACTABICHUS
MmoJoekyil. [lonsaTue MonekynspHoro rpada B TeopeTuueckoil xumun. MonekynspHo-rpadoBoe npea-
CTaBJICHUE OpPraHNYECKUX MoJIeKyll. OmnucaHue CTPYKTYp XUMMHUYECKHX COETMHEHUI C HCIOIb30BaHU-
€M BEKTOPOB MOJIEKYJISIPHBIX JeCKpunTOpoB. IloHsATHE NeckpunTopa B BBIYMCIUTEIbHON XuMun. Tpe-
OOBaHUs, IPUMEHSIEMbIE K MOJIEKYISPHBIM JecKpuntopaM. KenareabHble XapaKTEpUCTUKU JECKPUII-
topa. CoBpemeHHble Kiaccupukauuu geckpuntopoB. 1D-4D-pneckpuntopst u  1D-4D  —
IPEJICTaBICHNUS] MPOJIEKYJI B BBIYMCIUTEIbHOW XUMHH. PacueT Mep cXoJaCTBa XMMHUYECKUX COEIUHE-
HUI Ha OCHOBE PAa3JINYHBIX THIIOB METPHK (IKBKIMIOBO, MAaHXITTEHCKOE PACCTOSHUE, PACCTOSIHUE
MaxananoOuca, MUHKOBCKOIO U T.1.), ko3 duurenta Tanumoto, Jaiica, Kapbo, TBepckoro u T.a.

Knaccudukanus npeacraBieHui XUMUUYECKHX COCTUHEHUH B 3aBUCHUMOCTH OT MX OpraHM3a-
Uy (JUHEMHOoe, MpeACTaBIeHUS MOJEKYISAPHBIX rpadoB, TPEXMEPHBIE U YETHIPEXMEPHbIE MPECTAB-
nenus. IloHsaTue «matpuma cBs3eil», «MaTpulla pacCTOSHHUI», «MaTpHIla CMEKHOCTHY», CTPYKTYpBhI
Mapkyia, Z-MaTpuiia B BRIYUCIUTEIbHON XUMUH.

Pa3nes 6. CtannaptHble 00MeHHbIe GopMaThl (PaiiJIOB B BBIYMCIUTEIbHOH XUMUH

CoBpemeHHbIe TpeOOBaHMs K CTaHIApTHBIM OOMeHHBIM (opmaraMm (aitnoB. Knaccudpukarus
CTaHJapTHBIX 0OMEHHBIX (popmaToB dainoB. Popmatert MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux nOCTOMHCTBA, a TAaK)X€ OPraHWYEHHUs], COBMECTUMOCTb C COBPEMEHHBIMH KOMIBIOTEPHBIMHU
IIporpaMMaMy M NAaKeTaAMH IPOrPaMM.

KonBepTranust MeXay pa3iMYHbIMH MPEACTABICHUSAMHI MOJIEKYJ B BBIUUCIUTENBHON XUMUU U
BO3HHKAIOIIME TPH 3TOM OCHOBHbIE Mpobiembl. [loaxoasl aas aBToMaTH4eckoil koHBepranuu 2D-
cTpyktyp B 3D. IIporpammsl /Ui aBTOMaTHYECKONH KOHBEPTALIMKA MEXAY Pa3IMYHBIMU IMpe/icTaBie-
HUSIMH MOJIEKYJ U OCHOBHBIE TPEOOBaHUS K HUM.

Pa3nea 7. Xumnueckne 0a3bl JaHHBIX

O6mue cBeaenus o 6azax AaHHbIX. KOMIOHEHTHI HHPOPMAIIMOHHOM cUCTEMBI (ITPHIIOKEHUS U
cucteMbl 0a3 naHHbIX). Opranu3anus HHPOPMALMOHHON cucTeMbl. [IoHATHE O KapTpUaKe JaHHBIX U
MeTanaHHbIX. Turbl 6a3 naHHBIX (MepapxXuyeckasl cuctema, 6a3bl JAHHBIX CETEBOrO THIA, PENSLUOH-
Hble 0a3bl TaHHBIX).

Tunsl 6a3 aHHBIX IO DHreN0 (JIUTepaTypHble, pakTorpaduiecKie, CTpPyKTypHBIE).

Busl cTpyKTYypHOTO MOMCKa B Pa3IMYHbIX XUMHUECKUX 0a3ax AaHHBIX (TIOMCK MO CTPYKTYpE,
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HOJCTPYKTYpE, HAZACTPYKTYpE, 10 M0I00HI0).

Paznen 8. Perpeccnonnblii ananus u QSPR/QSAR-mo1e1mpoBanne Ha ero 0oCHOBe

DKCIIEPUMEHT, MPOCTPAHCTBO BBIOOPKH W pe3ynbrar. CTaTHCTUKA U BeposSITHOCTH. [loBTOpeE-
HUE UCTBITaHuH. 3aKoH Oonbiux uncen. LlenTpanbHas npenenpHas Teopema. COOp ¥ aHaIN3 JaHHBIX.
CoxaTue JaHHBIX.

[TonsTHE «perpeccHoHHbI aHau3y. OOIIMe MPUHIMITB TOCTPOCHHS PETPECCUOHHBIX MOJIC-
aeit. punnunuaneaeie otanans Mexkay SAR QSPR/QSAR-Monensmu. Pacuer u pu3ndecKuii CMBICI
perpeccuoHHbIX K03 dunreHToB. [locTpoeHHe perpecCHOHHBIX MOJIENEH, OMUCHIBAOIINX KOJIHYC-
CTBCHHYIO CBSI3b «CTPYKTYpa-CBOHCTBO» M «CTPYKTYpa-aKTHBHOCTBY» M KPUTEPHUU HX aJCKBATHOCTH
(momermn QSPR/QSAR). F-cratucTrika B perpeCCHOHHOM aHaIM3e. JTalbl PErPECCHOHHOTO aHaIu3a
IIPY TIOCTPOCHUHU PErPECCHOHHBIX Mojieieii. OCHOBHBIC TPEOOBAHUS K PETPECCHOHHBIM MOIEIISIM.

[TakeTsr mporpamMm st 0OpabOTKM MCXOIHBIX TAaHHBIX, paCYeTa Pa3HBIX THIIOB JECKPUIITOPOB
u nocrpoenuss QSPR/QSAR-moerei.

[MpenobOpadoTka nanueix nepen nocrpoeHuneM QSPR/QSAR-moneneii. Maremaruueckas mpe-
nobpabotka gaHHbIX. KpaTkas xapakrepuctuka 1 D-6D-meTonoB moaenupoBanus QSAR.

Paznen 9. Meroasl MAIIMHHOTO O0y4YeHHs, MCHOJb3YyeMbIX AJs mocTpoeHus SAR-u
QSPR/QSAR-moaeneii

MHoOXeCTBEHHas TUHEHHas perpeccus. MeTo 1 4aCTUYHBIX HAaUMEHBIIINX KBaJIPaTOB.

MeTtop OnmKalIx coceneit

HckyccTBeHHBIC HEHPOHHBIE CETH.

Meron OIOpHBIX BEKTOPOB.

JlepeBbst TPUHATHS PENICHUM.

JlocTomHCTBa ¥ HEAOCTATKH 3THUX METOJIOB.

Pa3nea 10. Mosneky/sipHoe MOAeTHPOBAHUE ¢ MCIIOJIb30BAHUEM METOA MOJICKYJISIPHOTO
AOKHHIa

CyTb MeTOJla MOJIEKYJISIPHOTO JOKHMHTa. AJTOpPUTMBI MOJEKYJISIPHOTO JOKMHIA U IPOrpaMM-
HbIE MAKEThl, peaJIN3YIOLUe 3TOT METO. BUbl METOJ0B MOJIEKYJISIPHOTO JJOKMHTA U UX UCIOJIb30Ba-
HUE B PELLICHUH NPUKJIAJHBIX 3a/1a4.

Coueranue MeToAa MOJIEKYJISIPHOTO JIOKMHTA C JPYTUMU METOJaMHU MOJIEKYJISIPHOTO MOJEIHU-
pOBaHUs.

KpuTtepuu oieHKH rpynnoBbIX U HHAUBHAYAJbHBIX TBOPYECKUX 3a1aHMIi

0,5 6amnoB: OalyIOB BBICTABISAETCS CTYIEHTY, €CJIHM CTYACHT UMeeT chOpMHpPOBaHHBIE CUCTEMATHYe-
CKHE Tpe/cTaBieHus 00 00CykaaeMoM Bompoce (CTYyIEHT JIEMOHCTPUPYET CHUCTEMHBbIE TeOpeTHde-
CKHE 3HaHWs, BIIAJICET TEPMUHOJIOTHEH, IeTaeT apryMEHTUPOBAHHBIE BEIBOJBI M 000OIICHNUS, TIPUBO-
JUT TIPUMEPBI, MOKa3bIBaeT CBOOOJHOE BJaJIEHHE MOHOJIOTUYECKON peublo M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSFOIINE BOIIPOCHI).

0,25 GayIOB BBICTABISIETCS CTYJIEHTY, €CJIM CTYJICHT MMEET HEIOJHBIC MPEJCTaBICHuS 00 00-
CYXJIaeMOM BOIIpOCe (CTYIEHT JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKUX OCHOB TpEMETa, HE YMEeT
JienaTh apryMEHTUPOBaHHbIE BHIBOJIBI M IPUBOIUTH MPUMEPHI, IIOKA3bIBAET C1a00e BIIaJIeHHE MOHOJIO-
THYECKOW pedYblo, HE BIAJIEET TEPMHHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTHMHOCTH W IOCIIEIOBa-
TEJIbHOCTBIO M3JIOKEHUS, /IeTaeT OINOKH, KOTOphle HE MOXKET UCIPABUTH J1aXKe MPU KOPPEKIUH TIpe-
1oJlaBaTesieM, OTKa3bIBAaeTCS OTBEYATh HA 3aHSTHN);

0 GayJIOB BBICTABISIETCS CTYJEHTY, €CJIM . CTYJCHT HE MMEET IpeicTaBieHus 00 o0cyxaaeMoM
BOIIPOCE;

NuauBuayajbHble TBOPUYECKHeE 3a1aHNs (POEKTHI):

1 CTyJIeHT caMOCTOSATENbHO HAXOAUT CalT pa3paOOTYMKOB OJHOTO M3 MakeToB mporpamm (Sybyl,

Schroedinger, LeadlT, HyperChem, MOE), 3nakomutcsi ¢ 001eii uueosorueil paboThl BBIOPAHHOTO

IPOrpaMMHOT0 00ECIEUeHHUs, €r0 OCHOBHBIMH BO3MOKHOCTSIMH, HE BIaBasCh B JIETAIbHYIO MH(OP-
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MallMio, U3y4yaeT, B KaKOi OINepalMoHHON CUCTeMe JaHHOE MporpaMMHoe obecnieueHue Oyaer GpyHk-
IIMOHUPOBATHh M 3aT€M TOTOBUT HEOOJBIIYIO MPE3CHTAIMI0 Ha TTPOPa00TaHHOMY (M3Y4EHHOMY) TPO-
IrpaMMHOMY OO€CIIeYeHHI0. 3aTeM CTYACHT BBICTYIIAET Mepe]l ayAuTOpUe, COCTOAIICH U3 OAHOTPYI-
ITHUKOB KakK IpeAcTaBUTeNb (pupMbI-pa3paOoTurKka BBHIOPAHHOTO MM IIPOrPaMMHOTO OOecreyeHHUs.
Crnymareny 1o 3aBEepUICHUN BBICTYIUICHUS JOKIATYMKa 33Jal0T €My BOIIPOCHI 110 TeME JOKJIAA.

2 CryneHtsl aensatcsa Ha napbl. Kaxxaplil 3 cTyieHTOB pa3pabaTbhiBaeT CBOM TECT MO OAHOMY U3 pas-
JIEJIOB JICKIIUH.

Kpurepun onieHk# rpynnoBbiX U HHIMBUAYAJbHBIX TBOPYECKHUX 32 JaHUI

0,5 GanoB: OAJJIOB BBICTABISECTCS CTYICHTY, €CIIM CTYJCHT UMeeT c(pOpMHUPOBaHHBIC CHCTEMAaTHYe-
CKHE MpeJCTaBleHuss 00 00CYyKJ1aeMOM BOIpOce (CTYACHT JEMOHCTPUPYET CHUCTEMHBIE T€OpEeTHYE-
CKWE 3HAHWs, BIIAJICET TEPMUHOJIOTUEH, JIeJaeT apryMEHTUPOBAaHHbBIE BBIBOJBI M 000OIICHHUS, IPUBO-
JUT TIPUMEPHI, MOKa3bIBaeT CBOOOJHOE BJaJICHHNE MOHOJIOTUYECKON PEUbl0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSFOIIUE BOIIPOCHI).

0,25 GannoB BBICTABISIETCS] CTYNIEHTY, €CJIM CTYJIEHT MMEET HEIMOJHbIC MpeJCTaBiIeHus 00 00-
CY)KIaeMOM BOIIpoce (CTYIEHT JEMOHCTPUPYET HE3HAHNE TEOPETUICCKUX OCHOB IPEIMETa, HE YMEeT
JieNIaTh apryMEHTUPOBAHHBIC BBIBOJIBI M TIPUBOJIUTH MIPUMEPHI, IIOKA3BIBACT CJIa00E BIIAJICHUE MOHOJIO-
TUYECKOW peYbl0, HE BIAJCET TEPMHUHOJIOTUCH, MPOSBISET OTCYTCTBHE JIOTHUYHOCTH W TIOCJICIOBA-
TEJBHOCTBIO M3JI0KCHHUS, JeJIaeT OIMMOKH, KOTOPhIE HE MOXKET MCIPABUTH JIaXe IIPH KOPPEKIUHU Mpe-
10/IaBaTeJIeM, OTKA3bIBACTCS OTBCUATH HA 3aHSITHH);

0 OaJJIOB BBICTABJISIETCS CTYICHTY, €CJIM . CTYACHT HE MMEET NPEJCTaBICHHUS 00 00CyKIaaeMoM
BOTIPOCE;

NOJAH
JIabopaTOpHBIX 3aHATHI 0 KypCy
«BbpIyucaIUTEeIbHbIE METObI B XUMHM»

JlabopaTopHoe 3ansitue 1. OCBOeHNE OCHOBHBIX IPAaBUJ pabOTHI ¢ TEKCTOBBIMU U rpaduue-
CKHMH peJlakTopamu B cucteme Linux

[ToBTOp OCHOBHBIX MpPaBUJ PadOTHI C TEKCTOBBIMU U IpapUUECKUMH PEAAKTOPaMH B CHUCTEME
Linux (Libre Office (Calc, Writer, Impress, Base u T.1.).

JladopaTopnoe 3ansitie 2. OCBOCHHE OCHOBHBIX BO3MOXKHOCTE# mporpammbl MarvinSketch
Pabota ¢ komangamu MarvinSketch gepes crpoky MeHro.

s oceoenus npoepammer MarvinSketch pexomendyemes npouecums memoouueckyro paspa-
OomKy no coomeemcmeyiowel meme U NPOCMOMpPems GUOEOYPOKU, OOCMYNHble NO CAe0YIOUUM
cevliikam.

https://www.youtube.com/watch?v=N-idUO5G9YA (orumenvrnocms: 3 mun 43 cex.)

https://www.youtube.com/watch?v=Lw_dWPdXJy8https://www.chemaxon.com/products/marvi
n/marvinsketch/ (Orumenvrnocmeo: 18 mun 02 cex.).

https://www.youtube.com/watch?v=RT8knhfFthM (orumervrnocms: 5 mun 22 cex.).

https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide.

JlaGoparopnoe 3ansitue 3. [TocTpoeHne CTPYKTyp XUMHUYECKHX COCTMHEHHH C MCIIOIB30Ba-
HreM nporpammMel MarvinSketch

[IpenoxaBaTens mpeiaraeT MOCTPOUTh CTPYKTYPBI YKa3aHHBIX UM COCIUHEHUH (HE MEHbIIE
10) B penaktope Masrvin Sketch B 2 D-hopmare a) ¢ IBHBIMH U 0) C HEIBHBIMH aTOMaMHU BOJIOPOIa B
dopmarax mol, mol2, sdf, pdb, xyz.
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https://www.youtube.com/watch?v=N-idU05G9YA
https://www.youtube.com/watch?v=Lw_dWPdXJy8
https://www.youtube.com/watch?v=Lw_dWPdXJy8
https://www.chemaxon.com/products/marvin/marvinsketch/
https://www.youtube.com/watch?v=RT8knhfFfhM
https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide

JlabGoparopHoe 3ansaTue 4. Kouepramus MOJ€eKyl OpraHMYE€CKUX COCIMHEHUN B Pa3JIMYHbIC
MIPE/ICTABJICHUS U MPUCBOCHUE U CUCTEMAaTHYECKOTO Ha3BaHUS COCIMHEHUSIM C UCIIOJIb30BAHUEM MPO-
rpammbl MarvinSkletch

[IpeniogaBaTens mpeaiaraeT ¢ MCIoab30BaHHEeM mporpamMmbl MarvinSketch konBeptupoBath

CTPYKTYpBI, IOCTpOeHHBIE B JabopaTtopHoii padore Ne 3, B 3 D-hopmar, Bocrionp30BaBIIUCH COOTBET-
CTBYIOIIMMH KOMaHIaMHu B pexakrope Masrvin Sketch. 3arem TpeOGyercs naTh Ha3BaHHE MOCTPOCH-
HbIM MoJieKynaMm 1o cucreMe MIOITAK.

Kpome Toro, B 3T0l 1aboparopHoii paboTe CTYAEHTHI JOJDKHBI OCTPOUTH CTPYKTYPHI XUMHU-
YECKHX COCIMHEHHMI 10 TPUBHAIBHBIM Ha3BaHusM B 2 D- u 3D-dopmarax a) ¢ ssBHBIMU U 0) C HEsB-
HBIMH aTOMaMH BoJiopojia B ¢opmarax aiiioB mol, mol2, sdf, pdb, xyz. 3atem Tpebyercs aath cu-
cremarndeckure HazBanus 1o cucreme MIOITAK Bcem cTpykTypaMm, MOCTPOCHHBIM MO UX TPHUBHANb-
HBIM Ha3BaHUAM. Pe3yiabTaTsl HEOOXOAMMO OPOPMUTDH B BHJIE OTUETA.

JlabopaTopHoe 3ansiTue S. TONONIOrMYECKUN aHAINU3 CTPYKTYP OPraHUYECKUX COETMHEHUI

Ot cryneHTOB TpebyeTcs ¢ UCmoib30BaHueM mporpammbl MarvinSketch BeimosHUTh TOMOMO-
TUYECKHUI aHalIu3 COSAMHEHMIA, TOCTPOCHHBIX B XOJI€ BBIMOJIHEHUS JabopaTopHbIX paboT Ne 3 u 4 u
3aMOJIHUTH TaOJIUIIbl, B KOTOPBIX YKa3aTh MOJEKYJISIPHYIO MacCy CO€IMHEHUH, MPOLEHTHOE COepikKa-
HUE KKJOr0 U3 aTOMOB B aHAJIM3UPYEMBIX MOJICKYJIaX, YUCIIO aTu(paTHISCKUX, aPOMATHICCKUX aTO-
MOB yTJIEpOJa, YUCIO anu(PaTHUeCKuX, apOMATHUYECKUX U TETEPOAPOMATHYECKUX KOJIEW B ITHUX Ke
MOJIEKYJIaXx.

JladoparTopnoe 3ansite 6. Pacuer TayroMepoB, CTEPEOM30MEPOB, KOH(OPMEPOB M PE30-
HAHCHBIX ()OPM OPraHUYCCKMX COCIUHEHHI, a TAKKe UX (PU3UKO-XUMHUCCKHX CBOMCTB C HCIIONB30-
BanueM mporpammbel MarvinSketch

Ot cTymeHTOB TpebyeTcs ¢ MCob30BaHueM mporpamMmbl MarvinSketch paccuurats Bee BO3-

MOYKHBIE TayTOMEpPHI, CTEPEOU30MEPbI, KOHPOPMEPHI U PE30HAHCHBIE (OPMBI ISl YKa3aHHBIX MPENo-
naBaTenieM coeAuHeHui. OnpenenuTs, B Kakol TayTOMEpHOH (opme OyayT HaXOAUTHCS MOJEKYJIbI
npu pa3Hbix 3HaueHUX pH. OueHuTh COOCTBEHHBIN 3JIEKTPUUYECKUM TUNOIBHBIM MOMEHT JUIsl aHaIu-
3UpYEMBIX COEIMHEHUH, paccunTaiite Juid HUX PKa, pacTBOpUMOCTh B BOJIE, TUNOPHIBHOCTh B BUJIE
nokasatensi |0gP nipu pa3ubix 3HaueHux pH cpensi.

JlabopaTtopHnoe 3ansitue 7. Pacyer cnexktpos IMP 1H u 13C 1 opranndeckux coequHEHUM

Ot cryneHTOB TpeOyeTcs ¢ Hcmoib3oBaHueM mporpammel MarvinSketch paccumrats SIMP-
CIEKTPBI AJIs YKa3aHHBIX IIPENOAaBaTeIeM COEUHEHH, TapIMaIbHbIE 3apsbl HA BCEX aTOMax B HUX,
MOJTHYFO SHEPTHIO B CHJIOBBIX moisix Jpeiaumara u MMFF94.

JlabopaTopnoe 3ansitue 8. 3nakoMcTBO ¢ 6a3oi qanHEIx CHEMBL

B 6aze nanupix CHEMBL 3agath nouck XMMUYECKUX COAMHEHUH, YKa3aHHBIX IpenoaBare-
JeM, a TakXe UX CTPYKTYPHBIX aHAJIOIrOB, OTJIMYAIOUIMXCA OT UCXOJHBIX CTPYKTYp Ha 10%, 30% u
50%.

O3HaKOMUTHCS ¢ OMOJIOTMYECKHMMU M XUMHUYECKUMHU JaHHBIMHM O KaXXKJIOM M3 HalJIeHHBIX Be-
mICCTB.

JlaGopaTopHoe 3ansitue 9. 3HakoMcTBO ¢ 0a3oit manHbIX DrugBank

B 6aze mannbix DrugBank 3agath MOMCK XMMHYECKHX COSAMHEHHUH, YKa3aHHBIX MPEo/aBare-
JeM, a TakXe MX CTPYKTYPHBIX aHAJIOIrOB, OTJIMYAIOMIMXCA OT UCXOAHBIX CTPYKTyp Ha 10%, 30% u
50%. O3HaKOMUTHCS ¢ OMOIOTUYECKUMU JAaHHBIMU O KaXXJIOM U3 HAMIEHHBIX BEIIECTB (TOKCHYHOCTb,
nepuon nomypacnaaa, ADMET-cBoiicTBa).
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JlaGopaTopnoe 3ansTue 10. PaGora ¢ Be6-cepsepom Common Chemistry

ITpocmoTpeTs Buaeoypoku o padbote ¢ 6azoii qanueix CAS. B BeG-cepsepe Common Chemis-
try. Onpenenutp HoMep CAS i1 XUMHUYECKUX COCTUHEHUH, YKa3aHHBIX IMPEToiaBaTelieM, U 331aTh
TIOWCK ATHX COCIMHEHUH 10 MX CUCTEMATHUYECKUM Ha3BaHHSM Ha JJAHHOM CEpBEpE, a TAKXKE B KaTallo-
re Sigma-Aldrich. O3nakomutbes ¢ uHGOpMAIHEH 0 3aJaHHBIX BEIIECTBAX, COACPIKAIICHCS B JAHHOM
KaTaJjore.

JlabopaTopHoe 3ansitue 11. 3HakoMcTBO ¢ 6a30ii manHbIX PubChem

B 6a3e manubpix PubChem 3anaTh MOMCK XUMHUYECKMX COCIUHCHHM, YKa3aHHBIX MPEIoIaBaTe-
aeM. O3HaKOMHTBCS ¢ OMOJOTMUSCKUMH JIAHHBIMU O Ka)KJIOM M3 HaMJICHHBIX BEIIECTB (TOKCUYHOCTD,
TEeMIIEpaTypa KUIICHHUs, TUIaBJICHUS, pACTBOPUMOCTD B BOJIC).

JlaGopaTopHoe 3ansTue 12. 3nakoMcTBO ¢ 6a3amu gaHHbIX NIST

B 6a3e mannbix NIST 3amarh mouck XMMHUYECKHX COCIMHEHHH, YKa3aHHBIX MPEIoaBaTeIeM.
[TosyduTh CBeACHHSI O BO3MOXHBIX H30MEpaxX ATHX BEIIECTB, UX TEPMOJUHAMHYCCKHUX JAHHBIX B ra-
30BOM W JKHJKOW Cpelax, KPUTHYECKOM COCTOSHHH, PAacTBOPMMOCTH, aaHHbie MK- um macc-
CIIEKTPOCKOITHUH.

[TonmyuynTe TEPMOXMMHUYECKHE U KHHETUYCCKHUE JIaHHBIC O PEaKIUsIX MOJYYCHHUs U MpeBpalile-
HUS aHATM3HPYEMBIX BEIIECTB ¢ YKa3aHUEM JIUTCPATYPHBIX HCTOYHHKOB.

JladopaTopnoe 3ausitue 13. OreHKa TEPMOXUMHUYECKUX XapPaKTEPUCTUK OPTaHHMYECKUX CO-
eauHeHui B 0a3ax maHHeiX NIST

B 6a3e gannpix NIST 3amaTh MoOMCK peakiuii CHHTE3a M MPEBPAIICHUS I XUMHUYECKUX CO-
eMHEeHUH, yKa3aHHbIX npenogaBaTeneM. [lo ypaBuenusm Kupxrodda u ['mb6ca-I'enpmronbua pac-
CUHMTATh U3MCHCHHE JHTAIBIINU, BHYTPECHHEH 3Hepruu u dHepruu ['mb0ca st BRIOPAHHBIX peakiui
npu temmneparypax 27, 35 wu 55°C. Jnga oTMX K€ peakuud 10 YpaBHEHHMIO AppeHuyca:

’Eact

k=A*e RT | R=8.314kJ/mol*K paccunTtaTh 4nCIEHHOE 3HAUYCHHE KOHCTAHT CKOPOCTH MPH TEM-

neparype 27, 35 u 55°C.

JlabopaTopnasi padora Ne 14. OneHKa TOKCHYHOCTH U OMOAKKYMYJISIIIHOHHOIO (haKTOpa
OpPraHu4yecKuX coeMHeHM# ¢ ucnoJjb3oBanuem nporpammbel GUSAR 2011

Ot cTtyneHToB TpeOyeTcsi BHUMATEIbHO 03HAKOMUTHCS C BEO-CEpBEPOM, HA KOTOPOM HaXOMST-
cst mogenu QSAR, moctpoennsle ¢ ucronszoBanneM nporpammbl GUSAR 2011. OteruTh Ha cie-
JYIOIIHE BOTIPOCHI:

A) B uem 3akiroyaeTcsi CyTb CaMOCOTJIACOBAaHHOM perpeccuun’?

b) C kakumu ¢popmatamu aiinos padoraet nporpamma GUSAR?

B) Ha 6a3e kakux TunoB aeckpuntopos crpositcs QSAR-monenn B GUSAR?

I') Kakoit MaTeMaTH4yeCcKuii anmapar 3aji0KeH B OCHOBY TocTpoeHuss QNA- 1eckpuntopos?

J1) Ha kakux Buaax OMOJOrMYECKONW aKTUBHOCTH alipoOMpoBaHa 3Ta nporpamma?

Kpatko oxapakTepusyiiTe HpPUHIMI MOCTPOEHHSI PETrPecCHOHHBIX MOJENeH B Iporpamme

GUSAR Ha 0cHOBaHMH TEKCTOBOT'O M WIIIOCTPATUBHOIO MaTepHasa, HaXOAAIErocsi Ha TOW CTpaHu-
e.

Kpome Toro, HEOOXOIMMO O3HAKOMHTHCS C XapaKTepHCTUKaMHu oHaiH-Moneneir QSAR-
MoJiesIel, MpelHa3HauYeHHBIX JJIsl pacyeTa OCTPOM TOKCUYHOCTH.

3areM HEOOXO0JIMMO MPOBECTH PacdyeT OCTPOM TOKCHYHOCTH JJIsS YKa3aHHBIX IPENojaaBaTeIemM
COEIMHEHUH C MCIOJIB30BAHUEM 3THX MOJIEIIEH.
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JlabopaTopnas padora Ne 15. Onenka 0H0JIOrHYeCKOH aKTMBHOCTH C MCIIOJb30BaHHEM
nporpammbl GUSAR 2011
Ot cryneHTOB TpeOyeTcsi BHUMATEIbHO 03HAKOMUTBCS C XapaKTEpUCTUKAMU OHJIAH-Moesei

QSAR-mozenelt, mocTpoeHHBIME ¢ Hcniosib3oBaHueM mporpammbl GUSAR 2011, u npenHazHadyeHHBIX
JUISL pacyera pa3HbIX BUIOB OMOJIOTUYECKOM aKTUBHOCTH. 3aTeM HEOOXOIUMO C MCIIOJIb30BAaHHEM BCEX
ITHX MOJIEJICH TIPOBECTH PacueT Pa3HbIX BUIOB OMOJIOTHYECKOW aKTUBHOCTH, JIJISl YKa3aHHBIX MPETo-
JlaBaTesieM COCIMHECHUM.

JlaGopaTopHas padora Ne 16. OcBoeHHe MeTO1a MOJIEKYJISPHOI0 JOKUHIAa B MporpaMmme
AutoDock 4.2..

OT cTyneHTOB TpeOyeTcss BHUMATEIbHO O3HAKOMUTBHCS ¢ MHTepdelicoM mporpammsl Auto-
DockTools, moaroroButs napamerpuueckue (Gailiibl B 3TOM MpOrpaMMe U BBIIOIHHUTH pacueThl. B
HallleM cjy4ae B KauecTBE MOJEIbHOW OMOMaKpOMOJeKysbl BbIOpaHa MOJAEIb (pepMeHTa TUMUIUIAT
kuHasbl (nenb A). Kox Mmakpomosiekyisl - 40gm. Makpomostekyiry 400M HEOOX0IUMO CKavaTh C caii-
ta http://www.rcsb.org/pdb/home/home.do. HatuBHBIM JHrangoM MakpoMoseKyzasl 40qM sBIsETCS
aura’ja ¢ kogoM B HameM cirydae FDU. On npezacrasisier co00# pTop3aMenIeHHbIH aHAJIOT YpHIUHA.

Iepen cTyIeHTaMK CTaBUTCS PsIJI 3a/1a4:

1) Osnakomutbes ¢ uaTepdeiicom mporpammsr AutoDockTools.

2) C HCcnob30BaHUEM 3TOM TPOrPaMMbl HAYYHTHCS MOATOTABIMBATE MTapaMeTpHUIecKue (aii-
JIBI IS pacyeTa KyOM4YeCcKOW PEeIIeTKH M T'eHEepalliy TOTEHIHAIbHBIX OMOaKTHBHBIX KOH-
(dopMmanuii MOIETUPYEMBIX JIMTAHIOB B aKTUBHOM IIEHTPE MakpoMOoJeKyasl 40qm (uerns
A).

3) BBIOIHKATE pacdeThl METOJIOM MOJIEKYJISPHOTO JOKHHTA Il HaTHBHOTO juranga FDU u
€ro CTPYKTYPHBIX aHAJIOTOB.

4) Hay4uThbCsi IpaMOTHO MHTEPIIPETHPOBATH PE3YIILTATHI PACUETOB.

Kputepumn onenku j1adopaTopHbix padot

1,25 6annoB: 3amanue mo padboTe BHITIOJIHEHO B MOJTHOM 00beMe. CTyACHT TOYHO OTBETHJI Ha KOH-
TPOJIBHBIE BOMPOCHI, CBOOOTHO OPHUEHTUPYETCS B MPEATIOKEHHOM DPELICHHH, MOXET ero MOTUBUIIU-
pOBaTh MPH U3MEHEHUU YCIIOBUS 3a7aui. OTYET BBHINOJIHEH aKKypaTHO M B COOTBETCTBUU C TIPEIbSIB-
JSIEMBIMU TPEOOBAHUSIMHU.

1 Gann: 3aganue no paboTe BHIMOIHEHO B OJHOM 00beMe. CTyIEHT OTBETHII Ha TEOPETUUYECKUE
BOMPOCHI, HCTIBIThIBas HeOObINNE 3aTpyAHeHHus. KauecTBo oopmiieHuss otyeta K paboTe He MOTHO-
CTBIO COOTBETCTBYET TPEOOBAHUSIM.

0,75 Gamna: CTyIeHT MpaBWJIBHO BBHITIOIHUI 3ajaHue K pabore. CocTaBUIl OTYET B yCTAHOBJICH-
HOW (hopMe, MPeICTaBUII PEeIIeHUsT OOJILITUHCTBA 3aJJaHUH, TPETYCMOTPEHHBIX B padoTte. CTY/ICHT He
MO>KET TIOJTHOCTBIO OOBSICHUTD TTONyYE€HHBIC PE3YIbTATHI.

0,5 6ayma: CrymeHT HenpaBWIbHO BBITTOMHWIT 0T 70% 10 50% 3amanuii paboThl U HE MOXKET 00b-
SICHUTD TIOJIy4E€HHBIE PE3ybTaT.

0,25 6amra: CTyIeHT HEeNpaBUIHHO BBITOJHWI CBbIIe 70% 3amanuii paboThl U HE MOXKET 00BsIC-
HUTH TOJTyYCHHBIE Pe3yIbTarT.

0 6annoB CTyIneHT HE BBIIOJIHUI BCE 3aJlaHUsl PAa0OTHI U HE MOXKET OOBSICHUTH MOJTyYEHHBIE pe-
3y/lbTaT

KoMmiekT THIIOBBIX 32124 (3a1aHUM)
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1 3apaum penpogyKTHUBHOTO YPOBHSI

3amganue 1. IlocTpoute CTPYKTYpy YKa3aHHOTO MpENOAaBaTEIEM COEAUHEHHUS B PEIaKTOpe
Masrvin Sketch B 2 D-dopmare a) ¢ sBHBIMU 1 0) ¢ HEIBHBIMH aTOMaMH Bojopoa B ¢popmarax mol,
mol2, sdf, pdb, xyz.
2 3aga4u peKOHCTPYKTHBHOIO YPOBHS
3ananue 1. [Ipennoxure Kak MUHUMYM JIBa BapuaHTa CTPYKTYPHOU MOAM(DUKAIUN MOJEKYJIbl YKa3aHHO-
ro NPenoaaBaTeeM COCITMHEHUS.
Zananue 2. C ucnosnp3oBanueM nporpamMmel Masrvin Sketch omnennTe Bce BO3MOKHBIE CTEPEOM30MEDPHI U
TayTOMEPHI 17151 YKA3aHHOTO MPEIO0IaBaTENEM COCAUHECHUS.
3ananue 3. OueHuTe 4nuciao OCHOBHBIX GopM coeannenus? Kakas u3 atux Gopm OyJeT npeanouTuTenb-
HOI1 B BoHOM cpene npu pH=7,4
3 3agaum TBOPUYECKOT0 YPOBHS
3ananue 1. Ilpeanoxure, kakue CTPYKTYpHbIE ()parMEeHTHI HaJI0 BBECTH B YKa3aHHOE MPENOAaBaTEIEM
COEIMHEHUE JUTS TTOBBIIIEHHS €€ BoAopacTBOpUMocTH. OTBET 000CHYIHITE.
3ananue 2. [Ipeanioxure, Kakue CTPYKTYpHbIE ()parMeHThI HaJl0 BBECTH B YKa3aHHOE MPENOAaBaTEIEM
COEIMHEHME JUTsl YBETTMUEHUS €€ TUIOLIaIu MONpHOil moBepxHocTu? OTBET 000CHYIITE.
Kputepumn onenku (B 6aj1/1ax) yqacTusi CTYJEHTOB B PEIICHUH PA3HOYPOBHEBBIX THUITOBBIX 3a/1a4.
Kaxxnas 3amaua BkiItoyaeT B ce0si Tpu Bompoca: 1) penpoAyKTUBHBIN YPOBEHb; 2) peKOMOMHAHTHBIH
YPOBEHb; TBOPYECKHUI YPOBEHD.
- 0 6ay10B 32 pellleHrue KaXK/10M 3a/1a4i BBICTABJISIETCS CTYICHTY B CIAEAYIOIIMX CIy4asx:
1) ecnu . CTyCHT HE UMEET MPeACTaBICHHsI 00 00CYKTaeMOM BOIIPOCE;

2) ecid CTYACHT UMeeT parMeHTapHbIe MPEACTABICHUS 00 00CyKIaeMoM Bompoce (CTyAeHT JeMOH-
CTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEIMETa, HE YMEET JeIaTh apryMEHTUPOBAHHBIC BBIBOIbI
U TPUBOIUTH MPUMEPHI, MOYTH HE BIAJEET MOHOJOTMYECKON PEublo, HE BIAJEeT TEPMUHOIOTHEH,
MPOSIBIISIET OTCYTCTBUE JIOTHYHOCTH U TOCIIECIOBATCIIbHOCTHIO M3JIOKCHHSI, ACTIAeT OIMIMOKH, KOTOPBIC
HE MOXET UCIIPaBUTH JaXKe MPU KOPPEKILIMHU IIPErogaBaTeeM, OTKa3bIBAETCS OTBEYATh HA 3aHATHH);

3) ecnu CTYIEHT MMEET HEIOJHbIC MpeCcTaBIeHUs] 00 00CyK/JaeMOM BoIpoce (CTYICHT IEeMOHCTPH-
pyeT HE3HaHHE TEOPETHMUYECKHUX OCHOB MpPEaMETa, HE YMEET JeNaTh apryMEHTHPOBAaHHBIE BBIBOJBI U
IPUBOJUTH NPUMEPHI, TOKa3bIBAET c1a00e BIaJJeHHE MOHOJOTHUECKOW pedbto, HE BajeeT TEPMUHO-
JIOTHEH, TPOSABISET OTCYTCTBHE JIOTUYHOCTU U IOCIIEOBATEIbHOCTBIO U3JI0XKEHUS, AENaeT OLIMOKH,
KOTOpBIE HE MOJKET HUCIPAaBUTh Jake€ NPU KOPPEKLUH IPENofaBaTesIeM, OTKA3bIBAETCsl OTBEYaTh Ha
3aHIATHH);

4) ecau CTyIEHT UMeeT COPMHUPOBAHHBIE, HO COACPIKAIINE CYIIECTBEHHBIC MPOOEIIBI MPEICTABICHUSI
00 00cyxaaeMoM Bonpoce (CTYISHT AEMOHCTPUPYET HErTyOOKHEe TeOPETHUECKUE 3HAHUS, TIPOSBIISET
ci1abo c(hopMUpPOBaHHbIE HABBIKM aHANIM3a SBJICHUN U MPOLIECCOB, HEJOCTATOYHOE YMEHUE JIeaTh ap-
TYMEHTUPOBAHHBIE BBIBOJBI U MPUBOAUTH MPUMEPHI, TOKA3bIBAET HE JOCTATOYHO CBOOOJHOE Biaje-
HUE MOHOJIOTMYECKON PEYbl0, TEPMUHOJIOTUEHN, JIOTUUYHOCTBIO U MOCJIEN0BATEIbHOCTBIO U3JI0KECHMS,
JIeJIaeT OLIMOKHU, KOTOPbIE MOXKET UCIPABUTH TOJIBKO MTPH KOPPEKIMH MPEIO01aBaTEIEM).

1 6aJ1 32 pereHne Kaxa01 3a1a41 BBICTABISAECTCS CTYACHTY B CIEAYIOIINX CIydasx:

1) ecnu CTYACHT UMeeT COPMUPOBAHHBIE, HO COJCPIKAIIUE OTICIbHBIC MPOOEITbI PEICTABICHHUS 00
o0cyxaaeMoM Borpoce (CTYACHT IeMOHCTPUPYET IPOYHbIE TEOPETHYECKNE 3HAHUS, BIIaJICeT TEPMHU-
HOJIOTHEH, IelaeT apryMEHTHPOBAHHBIE BHIBOJIBI M 00O0OIIEHUS, TPUBOANUT IIPUMEPHI, TIOKAa3bIBACT
CBOOOTHOE BJIaJICHHE MOHOJIOTHYECKOM peublo, HO MPH 3TOM JIeNIaeT HECYIIECTBEHHbIE OIIMOKH, KO-
TOpPBIC OBICTPO MCIPABIISIET CAMOCTOSTEIBHO WM NP HE3HAYUTEILHON KOPPEKIIUH MPETIo1aBaTesieM);
2) eciv CTYJCHT uMeeT COPMHUPOBAHHBIE CHCTEMATHUECKUE MTPEICTABICHHS 00 00CyK1aeMOM BO-
npoce (CTYAEHT JeMOHCTPUPYET CUCTEMHbBIC TEOPETUUCCKIE 3HAHMUS, BIIaJICeT TEPMUHOJIOTHEH, aema-
€T apryMEHTHPOBAHHbIE BBIBOJIBI M 0000IIEHNS, TIPUBOIUT IPUMEPHI, TIOKA3bIBAET CBOOOIHOE BIajIe-
HHE MOHOJIOTUYECKOW PEYbI0 M CIOCOOHOCTh OBICTPO PearnpoBaTh Ha YTOYHSFOIIUE BOTIPOCH).

TecrupoBanue

28



1) Kakoii u3 METOI0B MOJICKY/ISIPHOTO MOIEIIMPOBAHUS, 0a3UPYIOIIUICS Ha 3aKOHAX KIacCHYe-
CKOM MEXaHUKH, TO3BOJISIET BO BPEMEHH OTCJICIUTH 32 SBOJIFOIMEN CUCTEMBI, COCTOSIIEH U3
Habopa aTOMOB:

A) MoJeKysapHas TMHAMUKA;
b) xemoungopmaruka;

B) MonexkysipHBIN JOKUHT;
I') kBaHTOBasE XUMHSL.

2) Bribepute pasjienbl, He OTHOCAIINECS K 00JIACTH TEOPETUIECKON XUMHH:

A) TepMOIMHAMUKA;

b) TeopeTnueckas xumuueckass KUHETHKA;
B) maTemaruueckas Xxumus;

I') MonekynsipHasi AMHAMUKA,;

J1) KBaHTOBast XUMHUS;

E) xemonndopmaruka.

3) VYkaxuTe pacueTHbI METO]I OIPE/ICICHIS FCOMETPUUYECKUX XapaKTEPUCTUK M SHEPTUH MOJIe-
KYyJI, OCHOBaHHBIM Ha SMIMPUYECKUX JAaHHBIX, JIEXKUT B OCHOBE ()YHKIIMOHUPOBAHUS HEKOBa-
JICHTHOT'O MOJIEKYJIAPHOI'O JTOKHHTIA!

A) matemaTuyeckasi XUMUS,
b) MonexkynsipHas AMHaAMMKa;
B) xBanTOBas XuMus;
I') MonexynsipHasi MEXaHUKa;
J1) TeopeTnueckas pusndeckast XuMus.
4) Bsibepute GopMyiy, IO KOTOPOH OCYIIECTBISAETCS PacueT SHEPTUH aeopMalliy CBsI3el B

MOJIEKYJIIPHOM MEXaHUKE:

A) ECB = ;kr(r_re)z;

b) ECB = zkr(r_re)z;

B) E,, =k, «@Bn-6)+(r—r,)*;
) Ecs - kr(r_ re)2

5) BeiOepure Gopmyity, o KOTOPOH OCYIIECTBISIETCS pacyeT AedopMallii BAICHTHOTO yria B
METOJIE MOJIEKYJIIPHOU MEXaHUKHU:

1
A) E,, = 2k9(6—ee)2;

3
p) E.w = 2ke(9—9e)2;

B) B, = gke(e—ee)slz;

) B = 5Ky * @06+ (0-0,)°

KpuTtepuu u MeTOAMKA OLIEHNBAHUS Pe3yJIbTATOB TECTHPOBAHMS !
Onun TectoBblit Bompoc (30 Bompocos).
- 0,5 Oasuta BBICTABIICTCS CTYACHTY, €CJIH OTBET MPABUIIHHBIN;
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- 0 Gay10B BBICTABIISIETCS CTYIEHTY, €CIIM OTBET HEMPABUIIbHBIM.

IIprumep KOHTPOJILHOH PAdOTHI
3amaun: 1aHbel HAOOPHI HIKCIEPUMEHTAIBHBIX JaHHBIX

Homep BapuanTa
Bapuanr 1 | Bapuaur 2 | Bapuant 3 | Bapuant 4 | Bapuanr 5
Howmepanus 1aHHBIX
1 0.741 0.709 0.917 0.849 0.629
2 -0.132 -0.055 -0.169 -0.148 -0.062
3 0.157 0.185 0.248 0.251 0.069
4 -0.656 -0.644 -0.670 -0.676 -0.611
5 -0.132 -0.089 0.031 0.039 -0.205
6 0.016 0.007 0.086 0.125 -0.055
7 0.474 0.473 0.530 0.489 0.412
8 0.254 0.245 0.260 0.251 0.355
9 0.129 0.147 0.071 0.095 0.173
10 -0.418 -0.406 -0.465 -0.486 -0.387
11 -0.508 -0.515 -0.477 -0.463 -0.527
12 -0.329 -0.331 -0.340 -0.281 -0.311
13 0.295 0.314 0.171 0.187 0.401
14 0.403 0.340 0.465 0.518 0.313
15 0.253 0.251 0.268 0.198 0.250
16 -0.075 -0.143 0.048 -0.039 -0.306
17 -0.310 -0.384 -0.187 -0.192 -0.632
18 -0.195 -0.191 -0.191 -0.156 -0.183
19 -0.117 -0.117 -0.153 -0.196 -0.108
20 0.001 -0.025 0.079 0.023 -0.091
21 -0.912 -0.916 -0.886 -0.950 -0.889
22 0.562 0.560 0.588 0.549 0.597
23 0.249 0.294 0.145 0.161 0.417
24 0.098 0.139 0.001 0.003 0.329
25 0.518 0.513 0.694 0.719 0.455
26 0.827 0.858 0.781 0.859 0.916
27 0.267 0.273 0.390 0.437 0.286
28 0.102 0.083 0.061 0.105 0.109
29 0.164 0.179 0.220 0.205 0.085
30 -0.730 -0.736 -0.746 -0.624 -0.727
31 0.260 0.232 0.227 0.267 0.232
32 0.199 0.164 0.305 0.346 0.132
33 -0.984 -0.945 -0.696 -0.818 -0.986
34 1.545 1.565 1.447 1.445 1.691
35 0.890 0.891 0.490 0.460 1.049
36 0.690 0.692 0.713 0.719 0.520
37 -0.533 -0.539 -0.630 -0.590 -0.708




38 -0.262 -0.255 -0.352 -0.382 -0.209
39 -0.214 -0.192 -0.347 -0.469 -0.119
40 -0.076 -0.061 -0.180 -0.211 -0.018
41 -0.065 -0.086 -0.054 -0.115 -0.035
42 -0.703 -0.689 -0.976 -0.948 -0.521
43 0.230 0.233 0.250 0.254 0.250
44 0.392 0.405 0.512 0.509 0.329
45 -0.485 -0.446 -0.506 -0.539 -0.389
46 -1.019 -1.026 -0.997 -1.091 -0.949
47 -0.748 -0.721 -0.608 -0.710 -0.790
48 -1.550 -1.521 -1.579 -1.595 -1.667
49 0.352 0.366 0.341 0.366 0.319
50 0.394 0.339 0.603 0.598 0.192

3anaHus:
1. Ouenute pazmep BHIOOPKH.
BerancnuTe BRIOOpOUHOE cpeiHee (TO eCTh IEHTPOuU ] Habopa).
3. TlpoBeaute NEHTPUPOBAHUE JAHHBIX. J[JIs 3TOr0 HAlAWTE PA3HOCTH MEXKIY UCXOIHBIMU YHCIAMH

no

U UX LEHTPOUOM.

4. PaccunraiiTe cpeanee KBaapaTHueckoe oTkionenue S.D. ¢ yuerom Bcero Habopa MaHHBIX (CTaH-
JapTHOE OTKJIOHEHHE Ha OCHOBAaHMM HECMELIEHHOM OLIEHKH JUCIIEPCUN ).

5. Ha ocHoBaHuM pe3ynbTaToB, MOJyYCHHBIX B MYHKTaX 2, 3 U 4 IpoBeUTe HOPMUPOBKY JaHHBIX.

6. BrsgBHTE TPpOMaxu METOJIOM 3G C IOBEPHUTEIHHOU BEPOSITHOCTHIO 95%.

7. B cnydyae oOHapyXeHHsI IPOMaxXoB, YAaJUTe UX M MOBTOPUTE MYHKTHI 1-5 1715 HOBOM BBIOOPKH
JTAHHBIX.

Ipumeuanue:
Jist HaX 0K ACHUS TIPOMAXOB BOCTIONB3YiTech MeToioM 3G. [Ipu aTom npenmonoxute, uro 6=S.D.

10 AV]_:VCP_ Vmin <3'G,
11 AV2: Vmax = ch <3'G,

- Kputepuu u MeToAnKa OleHMBAHUSA Pe3y/JbTAaTOB KOHTPOJIbHBIX padoT

- 20 6anoB BBICTABISETCS CTYACHTY, €CIIM paboTa BHIIIOJIHEHA B IIOJIHOM 00bEME U M3JI0)KEHA
TPaMOTHBIM SI36IKOM B OIPEIEIIEHHOMN JIOTHYECKOH MOCIIET0BATEILHOCTH C TOYHBIM HCIIOJIh30BAaHUEM
CHeUaTN3UPOBAHHON TEPMUHOJIOIMHU; TIOKA3aHO YBEPEHHOE BIIaJIeHHE HOPMAaTUBHOW 0a30M;

- 16-19 Gay10B BBICTABIISIETCS CTYICHTY, €CIIM paboTa BBINOJIHEHA B ITOJIHOM 00bEME,

HO UMEEeT OJIUH U3 HEJAOCTATKOB!

B paboTe JIOMyIeHbl OJJUH-/[BAa HEJJOUETA IPU OCBELIEHUH OCHOBHOTO COJIEP)KAaHUs OTBETA;

HET OIpe/IeTICHHOM JOrMYeCcKOoi MOCIIe0BaTeIbHOCTH, HETOYHO MCIIONIb3YeTC s CIIeUaIn3u-
pOBaHHAsi TEPMHHOJIOTHS;

- 12-15 GaisioB BeICTABISIETCS] CTYICHTY, €M paboTa BHIITOJIHEHA HEMOJTHO, HE TTOKa3aHo 00-
11ee MOHUMAaHKE BOIIPOCa, UMENIUCH 3aTPyTHEHUS WK JOMYIIEHbI OIIUOKH B ONPE/IeIeHUH MOHATHH,
UCTIOJIb30BaHUH TEPMUHOJIOTHH, TIPY 3HAHUH TEOPETUIECKOTO MaTepralia BhISIBIIEHA HEJOCTATOIHAS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

31



- 8-11 GanyoB BBICTABISIETCS CTYACHTY, €CIIHM CTYACHT BBITIOJHWI KOHTPOJIBHYIO paboTy MeHee
yeM Ha 50 %.

- 1-7 6anioB BBICTABIISICTCS CTYCHTY, €CIIA CTYJICHT BBIMOJHUI KOHTPOJIBLHYIO padOTy MEHEee
yem Ha 70 %.
- 0 6aIOB BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT BOOOIIE HE MPUCTYIA K BHITIOJHEHUIO KOHTPOJIb-
HOM paOOTHI.

4.3.Peiimunz-nian OuUCUUnIUHbL
PelTHHT—TUIaH TUCIIMIUIMHBI IPEICTABICH B MPUIIOKCHHUH 1.

Kputepusimu oLieHUBaHUS SIBIIAIOTCS OaJljibl, KOTOPbIE BBICTABIISIIOTCA MpenojaBaTesieM 3a BU-
Jbl AESITEIbHOCTH (OLIEHOYHBIE CPEJCTBA) 10 UTOraM M3y4eHUS! MOAYJEH MUCIUILINHBL, IEPEYUCIICH-
HBIX B PEUTHHI-IUIaHE JUCLUIUIMHBI, U 3K3aMeHa: TeKyIUUH KOHTPOJb — MakcumMyM 40 Gaisios; py-
O€KHBIN KOHTPOJIb — MakcuMyM 30 0ai1oB, MOOLIPUTENbHBIE OailIbl — MakcumMyM 10.

[Ixanbl OLeHUBAHUS AJIS K3aMeHa:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

ot 60 110 79 6aJIIOB — «XOPOIIIOY;

oT 80 GaJIJIOB — «OTIIMYHO.

5. YueOHO-MeTOAUYECKOe U HHPOPMAINIHOHHOE 00ecTieueHne T CIUTITHHBI

5.1. IlepeyeHb OCHOBHOI1 U IOTIOJIHUTEIbHOI y4eOHOM JUTepaTypbl, HeOOX0AUMOM 1JIs1
OCBOEHMS JUCIMIIIMHBI

OcHoBHasi iMTEepaTypa:

1. B.P. Xaiipymniuna. BBefeHne B BBIYMCIUTENIBHYIO XUMUIO: Kypc Jekuui. Yda: PUIL

baml'V, 2018. 228 c.
http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+4456+default+7+1+F+1.2.840.10003.5.102+rus.

2. B.P. Xaiipymnuna, 9.M. XamuToB. [IpakTHKyM 110 BBIUMCIUTENBHOW XUMHH: y4eOHOE IO-
codue. Y. |. Ya: PULL baml'y, 2017. 160 c. docTyn K TEKCTY 3IEKTPOHHOTO M3JaHUS
BO3MOXEH uepe3 OIJEKTPOHHO-OMOIMOTEUHYI0 cHcTeMy «OJEeKTpOoHHas Oubimoreka
baml'V»:

URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum po vychislitelnoj
himii_Ch 1_up_2017.pdf

3. Mapxkos, 10.I'. Matemarnueckue MOAEIN XUMUUYECKUX PeaKUil [DIIEKTPOHHBIN pecypc] :
yuebnuk / FO.I'. Mapkos, .B. MapkoBa. — Dnektpon. nad. — Cankr-IletepOypr: Jlans,
2013. — 192 c. — JlocTyn K TEKCTY 3JEKTPOHHOTO M3JIaHHsI BO3MOXKEH 4epe3 DIEKTPOH-
HO-OMOIMOTEeYHYI0 cucTeMy m3natenbera "Jlanp": https://e.lanbook.com/book/40052.

4. B.1. Kpamennnun, E.I'. 'azenayp, JI.B. Ky3spmuna. KBanToBast Xumusi 1 KBaHTOBasi Mexa-

HUKa B IpUMeHeHUH K 3a1adaM. — Kemeposo : KemI'Y, 2012. 56 c. [JocTym K TekcTy d7ek-
TPOHHOT'O M3/1aHUSI BO3MOXKEH uepe3 DIEKTPOHHO-ONOIMOTEUHYIO CUCTEMY «Y HUBEPCH-
TeTckas 6ubanoreka onliney:
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.

5. bapanosckuii, B.1. KBanToBasi MexaHuka v KBaHTOBasi XUMHUs [ DJIEKTPOHHBIN pecypc] /
B.U. bapanosckuii. — DnektpoH. gaH. — Cankr-IlerepOypr : Jlanp, 2017. — 428 c. —
JlocTym K TEKCTY 3JIEKTPOHHOTO U3JJaHUs BO3MOKEH uepe3 DIeKTPOHHO-OMOINOTEUHYIO
cucremy usnarenbcrsa "Jlanp": https://e.lanbook.com/book/92941.

6. Jxeiimc, I'. BBeaenue B cratuctuyeckoe o0ydeHHe ¢ mpuMepaMu Ha si3blke R [DnekTpoH-
ueiii pecypce] / I'. Txeiime, 1. Yurron, T. Xactu, P. Tubmmpanu ; nep. ¢ anra. Mactumko-
ro C.0.. — DnektpoH. nan. — Mocksa : JIMK IIpecc, 2017. — 456 c. — JlocTym K TeKCTy
AIIEKTPOHHOTO U3JIaHHsI BO3MOXKEH uepe3 DIIEeKTPOHHO-OMOIMOTEYHYIO CUCTEMY H3JaTelb-
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https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf
https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1

10.

11.

12.

13.

14.

15.

16.

crBa "Jlaup": https://e.lanbook.com/book/93580. — 3ari1. ¢ skpana.

Pamka, C. Python u mammnaHOE 00ydeHHE: KpaliHe HEOOXOAMMOE MOCOOHE TI0 HOBEHIIEH
npecKa3aTeIbHON aHATMTHKE, 00s3aTeNbHOe I 0ojee riyOOKOro MOHUMaHUs METOJ10-
JIOTUM MAIIMHHOTO 00y4YeHus [DIeKTpoHHBIA pecypc] : pykoBojacTBo / C. Pamika ; mep. ¢
anry. Jlorynosa A.B.. — DnexkrpoHn. gan. — Mocksa : JIIMK Ilpecc, 2017. — 418 ¢. —
JlocTynn K TEKCTy 3JEKTPOHHOTO HM3JaHMSI BO3MOXKEH depe3 DIEeKTPOHHO-OMOIMOTEUHYIO
cucremy m3narenbera "Jlanp": https://e.lanbook.com/book/100905..

Opuk, P. Cemp 6a3 maHHBIX 3a ceMb Henelb. BBeleHHe B cOBpeMeHHbIe 0a3bl JaHHBIX U
uaeonoruto NoSQL [Dnextponnsrii pecype] / P. Opuk, P.V. [lxuwm. ; mox pexn. XK. Kaprep ;
niep. ¢ anra. CiuHkuH A.A.. — DnekTpoH. aaH. — Mocksa : JIMK Ilpecc, 2013. — 384 c.
— Jloctym K TEKCTy OJIEKTPOHHOTO M3JaHUs BO3MOXKEH uepe3 JIeKTPOHHO-
oubnmuoreunyro cucremy wm3aarenbcTBa "Jlamp'": https://e.lanbook.com/book/58690. —
3ari. ¢ 3KpaHa.

JlonoIHUTeILHAS JTUTepaTypa:

bruomeraminoopranudeckas XuMus [ DIEKTPOHHBINA pecypc] : yaeOHoe mocobue / moj per.
Kaysna XK. ; nep. ¢ aurn. B.IL. dsguenkp, K.B.3aitneBa. — DnektpoH. naH. — Mocksa :
NznarensctBo "Jlaboparopus 3nanwmii", 2015. — 505 ¢. — JlocTym K TEKCTY 3JIEKTPOHHOTO
U3JIaHUSI BO3MOXEH depe3 DJIEKTPOHHO-OMOIMOTEYHYI0 CUCTeMy u3aareibcTBa "JlaHp':
https://e.lanbook.com/book/66354. — 3ar1. ¢ skpaHa.

["amaropoBa, B.C. ®epMeHnThl [DneKTpoHHBIN pecypc] : yueOHoe mocobue / B.C. 'amaro-
poBa, M.E. 3unoBbeBa. — OnekTpoH. naH. — Kazanup : KHUTY, 2010. — 278 ¢. — [o-
CTYIl K TEKCTY 3JIEKTPOHHOTO U3JIaHUS BO3MOKEH 4epe3 DIEKTPOHHO-OMOIMOTEUHYIO CH-
cremy m3natenscTBa "Jlans": https://e.lanbook.com/book/13347. — 3ari. ¢ skpana.
MankoBa, O.B. OcHoBbl Onoxumuu [DNeKTpoHHBIN pecype] : yuebHoe mocodue / O.B.
Marnkosa, O.A. IlerpoB, M.E. KitoeBa. — Dnekrpon. nan. — Hsanoso : UT'XTY, 2009.

— 48 ¢. — JlocTyn K TEKCTy 3JEKTPOHHOTO H3/aHHs BO3MOXKEH 4epe3 DIeKTPOHHO-
oubmmoTeuHyto cuctemy m3narenbera "Jlaunp": https://e.lanbook.com/book/4508. — 3ara.
C DKpaHa.

IaBpuiioBa, T.A. Umxenepust 3Hanuil. Mojaenu u MeTobl [ DeKTpoHHBIN pecypce] : 2018-
07-12 / T.A. I'aBpuinona, /I.B. Kynpssues, J[.11. Mypomues. — DaexkTpoH. qaH. — CaHKT-
[TerepOypr : Jlanb, 2018. — 324 ¢. — JlocTyn K TEKCTY JAEKTPOHHOTO U3/IaHUS BO3MOXKEH
qyepes DIEeKTPOHHO-OMOINOTEUHYIO CUCTEMY U3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ skpaHa.

Martomkun, U.B. MoaenupoBanue u Buzyanusauusi cpeactBamu MATLAB ¢usuku
HAaHOCTPYKTYp [DHeKTpoHHBIN pecypc] : yueOHo-MeToauueckoe nocodue / M.B. Martrom-
KHH. — DJeKTpoH. AaH. — Mocksa : TexHocgepa, 2011. — 168 c. — JlocTyn K TeKcTy
AIIEKTPOHHOTO M3JaHUS BO3MOKEH uepe3 DIEKTPOHHO-ONOINOTEUHYIO CUCTEMY H3aTelNb-
crea "Jlanp": https://e.lanbook.com/book/73025. — 3arx. ¢ skpana.

Cun, T. 3anumaTenpHas cTaTUCTUKA. Perpeccronnbiii aHanu3. MaHra [DNIeKTpOHHBIN pe-
cypc]/ T. Cun. — Dnekrpon. nan. — Mocksa : JIMK Ilpecc, 2014. — 214 c. — Jloctyn
TEKCTY DJIEKTPOHHOTO M3/aHUS BO3MOXKEH uepe3 DIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY
uznarenscrBa "Jlanp'": https://e.lanbook.com/book/90123. — 3aru. ¢ skpaHa.
Bocko6oiinukoB, FO.E. Perpeccronnsiii ananu3 nanusix B nakere MATHCAD [Dnex-
TpOHHBIN pecypc] : yueOHoe mocodue / FO.E. BockoOONHUKOB. — DJEKTPOH. JaH. —
Canxkr-IlerepOypr : Jlanp, 2011. — 224 c¢. — JlocTymn K TEKCTY 3JIEKTPOHHOIO M3JIaHUS
BO3MOXKEH 4epe3  OJEeKTPOHHO-OMOMMOTEeYHyr0 cucreMy wu3farenbctBa  "Jlanp':
https://e.lanbook.com/book/666. — 3arux. ¢ skpaHa.

FO.N. Bbpoackuii. Jleknuu mo MaTeMaTHYECKOMY M HMHUTAIMOHHOMY MOJEIMPOBAHUIO
Mocksa ; bepnun : [lupext-Menua, 2015. 240 c. JlocTyn K TEKCTY JIEKTPOHHOI'O U3/1aHUs
BO3MOXKEH 4epe3  OJEeKTPOHHO-OMOMMOTeYHyro cucteMy wu3farenbctBa  "Jlanp':
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.
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5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn «HTEepHeT» N
NMPOrPaMMHOI0 o0ecriedeHusl, He0OXOAUMBIX /1JIs1 OCBOEHHS 1M CHUTITHHbI

YHuBepcuter o0ecrieueH HeOOXOIMMBIM KOMIUIEKTOM JIUIIEH3MOHHOTO MPOTPAaMMHOI0 o0ec-

MIeYCHUS JUCITUIUIHH (MOyJIeH ).

1. DnextponHnas 6ubnmuorednas cucrema «b bamlY»y - https://elib.bashedu.ru/

2. DnekTtpoHHas OuOnMoTeYHass cucTeMa «YHUBEPCUTETCKas OWOJIMOTEKa OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIHMOTEYHAs CHCTEMa u3aaTeascTBa «Jlampy - https://e.lanbook.com/

4. DnexTpoHHBIH KaTamor bubmmorexku baml'Vy - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3wl manHbix EastView (ZOCTyn K 3JEKTPOHHBIM HAyYHBIM JKypHAJIaM) -
https://dlib.eastview.com/browse

6. Hayunas snekTpoHHas 6ubnuoreka - elibrary.ru (IocTym K 3J€KTPOHHBIM HAyYHBIM KypHa-
nam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013
r. JIunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. {orosop Ne 114 ot 12.11.2014 r. JIuuensuu Gec-
CPOYHBIE

9. Kaspersky Endpoint Security ans O6usneca - Crangaptubiif. [JoroBop Ne31806820398 or
17.09.2018 r. Cpoxk nerictBust nuuen3uu a0 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

6. MaTepuaibHO-TexHHYecKasi 0232, He0OX0AUMAs /ISl OCYILeCTBJIEHUSI 00pPa30BaTebLHO-

ro mpouecca mo 1MCuUMIlInHe

HawnmenoBanue cnemnma- Bunn 3ansaTuit Haunmenosanue 000-
JU3UPOBAHHBIX ayAUTO- pYZAOBaHUs, MPoO-
puii, kabuHeToB, 1adbopa- rpaMMHOT0 obecre-
TOpUIL YEHUS
1. yuweOnast ayauTopmsi Aynautopus Ne 405 1. Windows 8 Rus-
ISl MpOBeJdeHUsl  3aHATHI VYuebnast wmebenb, yueOHO-HarmsaHble mOCOOMs, | Sian. Windows Profession-
JIEKIHOHHOTO TH- | JOCKa,MyJbTHMeaua-poektop Mitsubishi XD3200U, | al 8 Russian Upgrade. do-
na:ayauropus Ne 405 (xumdak | skpan ¢ anekrporpusogom 300*400cm SpectraClassic roop  Ne 104  or
KOpIIyC), aynutopussNe3 11 AymuropusaNe311 17.06.2013 r. JIuneHsuu
(xumpax  Kopmyc), ayauTo- YueOHass Mebenb, y4eOHO-HAaIAOHBIE TocoOuMs, | OeccpouHbIe
pusNe 310 (xumbak kopiyc), | mocka, mpoektop Mitsubishi XD 600U, skpaH ¢ 351eKTpo- 2. Microsoft Office
ayautopust Ne 305 (xumbak | mpuBogoM Projecta 183*240cm Matte white Standard 2013 Russian.
kopmyc), ayauropussi Ne 001 Ayautopus Ne 310 HoroBop Ne 114 ot
(xumpak  KOpITYC),ayIUTOPHS YuebHas wmebenb, ydeOHO-HarssgHple mocoOus, | 12.11.2014 1. Jlnuensuun
Ne 002 (xumbak  kop- | mocka, MynbTHMeana-npoekrop Mitsubishi EW230ST, | Geccpounbie
nyc),ayautopust Ne 006 (xum- | skpan Hacrennbiii Classic Norma 244%183 3. Kaspersky
¢ax kopmyc),ayautopust Ne 007 Aynutopus Ne305 Endpoint  Security s
(xumpak  KoOpIyc),ayIUTOpHsL VYuebHast Mebenp, ydeOHO-HarsmHBIE TOcOOuMs, | Ou3Heca - CTaHAApTHBIH.
Ne 008(xumdak xopiryc) Jocka, MyabTuMmenua-npoektop Mitsubishi EW230ST, | JloroBop Ne31806820398
skpaH HacteHHBIH Classic Norma 244%183 or 17.09.2018 r. Cpox
2.y4eOHBbIe  aAyTUTOPHH Ayantopust Ne 001 JeHCTBUS JHMLEH3UU [0
IJIsl  TPOBedeHUs] 3aHATHH VYuebuass wmebenb, ydeOHO-HarIssgHble mocobus, | 25.09.2019
CeMHHAPCKOro TH- | JIOCKa 4. Cucrema IeHTpa-
na:ayautopus Ne 004 (xumdaxk Aynuropusi Ne 002 JU30BAaHHOTO TECTHPOBA-
Kopiryc), aymauropus Ne 005 YuebHast wmebenb, ydeOHO-HarmagHble Tmocobus, | Hua baml'yY  (Moodle).
(xumdak xopryc). JI0CKa YHuBepcaibHas obie-
Ayautopusi Ne 006 crBeHHast uieH3ust GNU
3. yuyeOHasi ayaMTOPHSA Vuebnass Mmebenb, yueOHO-HarmsimHple mnocobus, | 5. LinuxOpenSUSE 12.3
IS TeKylIero KOHTPOJs M | JOCKa (x84_64) GNUGeneral-
MPOMEKYTOYHOI aTTecTalMM: Ayantopusi Ne 007 PublicLicense
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aymutopuss Ne 405 (xumdaxk
KOpIyC), aymuropusNe3 11
(xumdak  Kopryc), aymuro-
pusiNe 310 (xumdak Kopiyc),
aymuropuss Ne 305 (xumdax
kopmyc), ayzutopust Ne 001
(xumpak  KoOpIyC),ayTUTOPHS
Ne 002  (xumdax  kop-
nyc),ayauropust Ne 006 (xum-
(ak xopmyc),aynutopus Ne 007
(xumpak  KOpITYC),ayIUTOPHSL
Ne 008(xumdax Kopiyc), aymau-
Topusi Ne 004 (xumpak Kop-
myc), aymuropus Ne 005 (xum-
¢ak xoprryc).

4. momemenusi s ca-
MOCTOSITEIbHOI pado-
ThI:YuTaNbHBINA 3271 Nel (riaB-
HBI KOPITYC), YHTAJIBHBIN 3aJl
Ne2 (puzmar KopITyC-
yueOHoe), unTanbHblid 3am NoS
(TyMaHUTapHBII KopITyC),
YUTANBHBIH 327 Ne6 (ydueOHBIH
KOpIyC), YMTaNbHbIH 3am Ne7
(TyMaHUTapHBII KopITyC),
nmabopatopus Ne 418 (xumpak
KOpITYyC)

5. momemeHue s xpa-
HEHHUS U NPOPUIAKTHYECKOTO
00cTyKUBAHUS y4eOHOro
obdopynoBaHusi: JabopaTopus
Ne 416 (xumax koprryc).

Yuebnas wmebenb, y4eOHO-HATJISAHBIE TOCOOWS,
JOCKa
Aynutopusi Ne 008
YueOHass wmebenb, ydeOHO-HAIIOHBIE TMOCOOWS,
JI0CKa
Aynurtopus Ne 004
VYueOHass Mebenb, y4eOHO-HArJsIIHBIE IOCOOUs,
nocka, kommytarop HP V1410-24G, nepcoHadbHbBIN
komnbroTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 mrr, mikad Hactenusii TLK6U.

Aynuropus Ne 005
YueOHass wmebenb, ydeOHO-HAIIIOHBIE MOCOOWS,
JIOCKa, KOMIBIOTEP DEPONeos 470

MDi5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 mwr, mkadp TLK TWP-065442-G-GY,
mikagp mMouTaxusiit NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mkad HacTECHHBII
TLK6U.
YuraabHblii 320 Ne 1
Hayunblit u yueOHbIH (OHA, HaydHas HEPHOJAUKA,
[IK (MoHOOII0K) - 3 mIT, HeorpaHuueHHbIH goctymn Kk 9bC
n bJI; xonndecTBo mocagouHbIX MecT — 76.
YuranbHblii 3271 No2
Hayunerit u yueOHBI (oHA, HaywyHas nepuonmka, [1K
(MOHOOJIOK), TIOAKITIOYCHHBIX K ceTd MHTepHeT, — § mT.,
HeorpanuueHHbl noctyn k ObC u BJI; koauuecTBo mo-
caJoYHbIX MecT — 50.
YuraabHbli 321 Ne 5
Hayunblit u yueOHbIH (OHA, HaydHas HEPHOJAUKA,
[K (MoHO000K) - 3 mT, HeorpaHuueHHbIN goctyn K DBC
u BJI; Konn4ecTBO MOCa0UHBIX MECT — 27.
YuraabHbli 321 Ne 6
Hayunbrit n y4eOHbIH (OHI, HAyYHAS TEPHOIMKA,
[IK (MoHO0JI0K) - 6 mT, HEOTpaHWIEeHHBIN HocTyn kK DBC
n BJI; xonmnaecTBo nocamounsix mect — 30.
Yuranbublii 321 Ne 7
Hayunbrit u y4eOHbIN (hOHI, HaydHAs IEPHOJNKA,
[IK (MoHO0JIOK) - 5 mT, HeOrpaHWIEeHHBIN HocTyn kK DBC
u BJI; xomuuecTBO mocagouHbIx MecT — 18.
JladopaTopus Ne 418
YyeOHast  Mmebenb, (aKCUMMIBHBIM  ammapar
Panasonic KX-FL423RUB — 2 ., 3H-metp pH-150MU
(c roc. moBepkoit), aBroTpaHchopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becel "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoi, Bechl
VIC-1500d1 (1500r. 100MI, BHelIH.KaaHuOpPOBKa)
ACCULAB, nonomep NU-160MU ¢ noBepkoii, KOMILIEKC
BosbTamnepomerpuueckuii CTA, kommbroTep B KOM-
wiekte DEPO Neos 4601\O/monutop 20" Samsung
BX2035/knaB./MbIlIb, KOMIBIOTEP MNepCOHAIbHBIA Nel
1.210-14/3, marautHas memaika 6e3 HarpeBa Tolopino —
21T, MarHUTHas MeIalKa C HAarpeBOM W HaHOKepa-
mua.moBepx hG-MAG HS, wmerp-pH pH-150MU (c
roc.moBepkoii), mouurop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280*1024,250K1/M.1 400:1,4:3 D-
Sub), nepconanbHBIN KOMIIBIOTEP B cocTaBe ¢/0mok/Core
J7-4770  (3.4)/H87/SYGA/HDD  500Gb, wmonuTOp
KK"20"Bencl.knaBuaT ypat+wmbimb, npuaTep Canoni-
SENSYSMF3010, pH-metp pH-150MU ¢ roc.nmoBepxoi,
cucremusiit 610k 1K (775), mkad cymmsabiii LOIPLF-
25/350-GS1, (310X 310x310 MM
0/BeHTHIIATOpA.HEPXK.CTalb IM(POBOII KOHTpOIEp), KO-
JIMYeCcTBO Nocanoynblx MecT — 10.
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JladopaTopus Ne 416

ATOMHO-a0COpPOIIMOHHBIH ~ CHIEKTPOHOTOMETP MO-
nems AA-7000, ¢upmer "llnmamzy", Anonus, 6amioH
remieM Mapku A — 2 T, BeHTHisiTop BEHTC 100
BKMi/*1/, ra30BbIif XpOMaTO-Macc-CIEKTPOMETP MO-
nens GCMS-QP 2010PIUS, kommbioTep B COCTaBe: CH-
CTEMHBIH OJIOK, MOHUTOp, KJIaBHATypa, MbIIIb, KOHIUIIH-
onep QUATTROCUMA QV/QN-F12WA, Hoytoyk Fu-
jitsuLifebooKF530 IntelCorei3-330M/4Gb/500Gh/ DVD-
RW/BT/15.6"/Win7HB+0ffice, mepcoHambHBI# KOMIBIO-
tep B komrurekre HP AiO 20"CQ 100 eu (MOHOOIIOK),
anekrporumTka Irit IR-8200,1500BT nuamerp xoH(pOpKH
185Mm.
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MHWHOBPHAYKU POCCUA

[Ipunoxenne Ne 1

®I'BOY BO «BAIIKUPCKUN T'OCYIAPCTBEHHBIM YHUBEPCUTET»

XUMUYECKU ®AKYJIBTET

COJEP)KAHUE PABOYEM ITPOI' PAMMBI

JAUCHUITIIMHBI BreraucnurenpHbIC METOABI B XUMHHU HaA 5-6 CCMECTPhI

ouHasi popma o0yueHus

Bun paGoTsI O0nem aucnu-
MJIMHBI
O6mas TpynoemkocTs auctuiuiiabl (3ET / gacoB) 252
Y4eOHbIX YaCOB HA KOHTAKTHYIO paboTy ¢ Mperno/iaBaTesieM: 103,2
JICKIIMA 34
NPAaKTUYECKUX/ CEMUHAPCKUX -
71a00PaTOPHBIX 68
Jpyrux (TpynnoBasi, MHIMBUAYalbHasi KOHCYJIbTALUS U WHBIE BHJIBI
y4eOHOU NeATeTbHOCTH, MpeIycMaTpUBaIoNIie padoTy 00y4aromuxcs ¢
npenogasatenem) (OKP) 1,2
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 114
Y4eOHbIX 9acoB Ha MOJITOTOBKY K IK3aMe-
Hy/3auery/auddepenurpopannomy 3auety (KoHTposp) 34,8

®opma(bl) KOHTPOJIS:

DK3aMeH B 6 ceMecTpe
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dopma u3yyeHHs: MaTepUalioB: JIEKIUH, TPaK-
TUYECKUE 3aHATHUSI, CEMUHAPCKUE 3aHATHS, Jia-

OcHoOBHas " JOITIOJIHH -

®opMa TeKyLero
KOHTPOJIS yCIeBae-

3anaHus 1o ca-
Ne O6oparopHble paboThl, CAaMOCTOSITENIbHAS paboTa | TelIbHAs JUTEpaTypa, pe- o MOCTH (KOJUIOKBHY-
n/n Tewa u conepxanne ) KOMEHJyeMas CTyJCHTaM MOCTOATEILHOMN MBI, KOHTPOJIbHbBIE
U TPYAOEMKOCTS (B 4acax
PyA ( Y Y paboTe CTYAEeHTOB > KOHTP
(HOMepa U3 crucka) paboThI, KOMIIBIO-
TEpHBIE TECTHI U T.I1.)
JIK I1P/CEM JIP CP
1 2 3 4 ) 6 7 8 9
5 cemecTp
1. CamocrositenpHOe | JlabopaTopHbIe pa-
BBepenune. Knaccugmu- U3y4eHUe peko- | OOThbI, KOHTPOJIbHbIE
KalMs BbIYHCIUTE/Ib- MEHAYeMOM oc- | paboThl, TECTUPOBA-
HBIX METO/10B HOBHOI U 1010JI- | HUe, JoKJaj, pede-
[IpeameT MUCHUTIIUHBL. HUTEJIBHOM JIUTE- par, rpymnIoBbIC U
IIpumenenne MeToz0B paTypsl, BBIIOJ- WHIABUYaJIbHBIE
TCOPETHICCKOH XMMHH B HEeHwue 1adopa- TBOpUYECKHUE 33]1a-
PCIICHAM TIPAKTHICCKIX TOPHO# paboOThl, | HHS; KOMIUIEKT TH-
sajad. Betsu reopern- MOATOTOBKA K JK- MOBBIX 3a/1a4
4eCKOW XMMMU U pellia- 3aMeHy
€MbI€ C UX TOMOIIBIO
3agaun. BzanMocBs3b
MEXKAY Pa3THYHBIMU — 2
yP 2 2 [1-5, 12, 15]
HalpaBJICHUAMHU TECOPEC-

Thyeckon xumuu. Kpat-
Kasi XapaKTepuCTHUKa Me-
TOJI0B MOJIEKYJIIPHOU
JTUHAMUKH, MOJIEKYJISIP-
HOM ME€XaHWKH, KBaHTO-
BOU XMMHH, MOJICKYJISIp-
HOT'O MOJICTTUPOBAHUS U
xeMouHpopmaTuku. Jlo-
CTOMHCTBA, HEJJOCTATKHU
3TUX METOJIOB. ,VIX BO3-
MOKHOCTHU B PEHICHUH
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MPAKTHYECKUX U PyH-
JaMEHTaJIbHbIX 3a/1a4
OpTaHUYECKOU U HEOP-
FaHUYECKON XUMUHU.

XHUMHYCCKHUX HUCCIICIO-

BBIYMCIIUTEIILHON XU-

BrruncanrensHas XuMus
Kak croco0 IpoBeAeHUS

BaHul. TUIOBEIE 3a1aUn

Onpenenenue. Hayu-
HbI€ HaIlpaBJICHUS,
00BeAMHIEMbIE XUMO-
nHpOopMaTUKON. XeMo-
u OuomH(popMaTuKa B
PEJIIEHNH OCHOBHBIX
3a/1a4 Gpu3ndecKon op-

TFaHUYECKON XMMHHU.
[TonsiTue o monenupo-
BaHUU «CTPYKTypa-
CBOMCTBO» M «CTPYKTY-
pa-aKTUBHOCTB)» B X€-
MouHpopmaTHke. 1n-
JOYKTUBHBIN U I€TyK-
THUBHBIN MOAXO0/bI B
XxeMo- u buonHpopma-
tuke. Llenu, npecneny-
eMble XeMOMH(pOopMa-
THKOM.

[1-2,7, 12]

MUMH.
CamocrosrensHoe | JlaGopaTtopHbie pa-
XeMouH(popmMaTuKa U3y4eHUe peko- | OOTbI, KOHTPOJIbHbIE
KAaK Hay4YHAasl THCIH-
ILUIMHA

MEHJIyeMOMU OcC-
HOBHOH U JOIIOJI-
HUTEJIHOM JIUTE-
paTypbl, BBINOJ-
HeHue Jlabopa-

TOpPHOU PabOTHI,
MOATOTOBKA K JK-
3aMEeHy

paboThl, TECTUPOBA-
HUe, T0KJIa, pede-
pat, TpyIIOBbBIE U
WH/IBUyaJIbHBIC
TBOPUYECKHUE 33]1a-
HUSI, KOMILIEKT TH-
MOBBIX 3a/1a4
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Mounexkyasipuasi Mme-
XaHUKA B PelIeHUn
HAY4YHBbIX 32124
MonexkyisgpHas Mexa-
HUKa KaK METO/Jl pacue-
Ta TEOMETPUU U IHEP-
ruu MoJiekyi. Ipe-
MMYIIECTBA U HE/I0-
CTaTKH 3TOTO METO/A.
ITonsTHE «CHIIOBOE MO-
Jie» B BBIUUCIUTEIbHOMN
xumuu. Meroa cuio-
BbIX MOJIEH KAK METOI,
peanu3yrmuii OCHOB-
HYIO UJICI0 MOJIEKYJISp-
HOW MeXaHuKH. Pacuer
MOJIHOW SHEPTUH MOJIe-
KYJIBI U €€ DHepreThye-
CKHMX COCTaBJISIFOLIUX.
CBs3bIBaOIINE U HE-
CBA3BIBAIOLIME B3aUMO-
JICUCTBUS B MOJIEKYJIaxX.

[1-2, 5]

JlaboparopHsie pa-
0OTBI, KOHTPOJIbHBIC
paboThl, TeCTUpPOBA-
HUe, T0KJIa, pede-
par, TpyInoBbIe U
WH/IUBUyaJIbHBIC
TBOpPYECKHE 3a]1a-
HUS; KOMIUICKT TH-
MOBBIX 33124

MouJiekyasipuas 1u-
HAMHKA B pellICeHHH
HAYYHBIX 32124
Teopernueckne ocHO-
BBl METO/1a MOJIEKYJISAP-
HOM nquHamuku. [Ipen-
CTaBJICHUE MOJIEKYII
OpPraHUYECKHUX COENIH-
HEHUU B METOJE MOJIE-
KYJISIPHOW TMHAMHUKHU.
MexaToOMHBIE B3aUMO-
JICUCTBHSI 1 CYMMAapHBIE

[1, 9]

CamocrosiTenpHOE
HU3Y4YECHUE PEKO-
MEHJ1yeMOMU Oc-

HOBHOH U J0IOJ-

HUTEJILHOM JINTE-
paTyphbl, BITIOJ-
HEeHHe 1abopa-
TOPHOH paboThI,

MOATOTOBKA K JK-

3aMeHy

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE
paboThl, TECTUPOBA-
HUeE, TOKIad, pede-
par, TpyImnoBbie U
WH/IBUyaJIbHBIC
TBOPUYECKHUE 3a]a-
HUS; KOMIUIEKT TH-
MOBBIX 33J1a4
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CUJIBI B MOJIEKYJIaX B
METOJI€ MOJIEKYJIIPHOU
nuHaMukd. Pacuer
IBOJIIOLIMM MOJIEKYJISIP-
HBIX CHCTEM, a TAK)XKE
TPAcCKTOPUU UX JABHKE-
HUS BO BpeMeHH. [lo-
CTOMHCTBA, HEIOCTATKH
3TOr0 METOJa, €ro BO3-
MO>KHOCTH B PELICHUN
MPaKTHYECKUX U PyH-
JAMEHTAJIBHBIX 3a7a4
OpraHUYeCKON U HEOp-
raHUYECKON XMMHHU.

Cnoco0bI npeacras.ie-
HUSI XMMHUYECKHUX CO-
eIMHeHU B BLIYUCTH-
TeJbHOH XUMMU
[ToHsTHE «XMMUYECKOE
MPOCTPaHCTBO». OCHOB-
HBIE CTIOCOOBI TIPEICTaB-
JICHNSI XUMHUYECKHUX CO-
eMHEHUH (CTPYKTypHas
¢dbopmyia, OpyTTO-
¢dbopmyia, TpUBHANIBHOE
Ha3BaHME, HA3BAHUE B
COOTBETCTBHHU C HOMEH-
knarypoit MIOITAK).
I'padst u BexTOpPHI 11€-
CKPHUITOPOB) KakK CIIOCO-
OBl TIpeICTaBIEHUS MOJIE-
KYIL.

IToHsiTE MOJIEKYJISIPHOTO
rpada B TEOPETUICCKOM
XUMHUU. MoJeKyIsipHO-

rpadoBoe mpencTaBieHue

OpPraHUYeCcKUX MOJIEKYIL

14

[1-2]

CaMoCTOSTEIIFHOE
U3YyYEHUE PEKO-
MEHJIyeMOMU OcC-

HOBHOH U JIOMOJI-

HUTEIBHOM JINTE-
paTypbl, BBINOJ-
HeHue jabopa-
TOpPHOU PabOTHI,

IIOJITOTOBKA K JK-

3aMEeHy

JlaboparopHsbie pa-
0OTBI, KOHTPOJIbHBIC
paboThl, TECTUPOBA-
HUe, ToKIal, pede-
par, rpymnmoBbie U
WH/IUBUyaJIbHbIC
TBOpYECKHE 3a/1a-
HHSI; KOMIUIEKT TH-
MOBBIX 3a1a4
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Onucanne CTPYKTYyp XH-
MUYECKUX COETUHEHUN C
UCIIOJIb30BaHUEM BEKTO-
POB MOJIEKYJISIPHBIX JIe-
ckpuntopos. [Tonsarue
JIECKPUIITOpPA B BBIYUCIIH-
TeapbHOU XumMuu. Tpebo-
BaHUS, IPUMEHSIEMBIE K
MOJIEKYJISIPHBIM JECKpPUII-
topam. JKenatenbHbie
XapaKTEePUCTUKH Je-
ckpunropa. CoBpeMeH-
HbIC KJIACCU(DHUKAIIH Jie-
ckpunropos. 1D-4D-
neckpunropsl u 1D-4D —
TIpeJICTaBICHUS MpOJIe-
KYJ B BBIYUCIUTEIHHON
xuMmuu. PacueT mep cxon-
CTBa XUMHYECKHUX COE/IH-
HEHUI HAa OCHOBE pa3-
JIUYHBIX THIIOB METPUK
(3KBKIMIOBO, MAaHXITTEH-
CKOE€ paccTOsTHHUe, pac-
cTosiHne MaxamanoOwuca,
MWUHKOBCKOTO H T.II.),
kodddunmenra TaHUMO-
to, latica, Kap6o, TBep-
CKOTO H T.JI.
Knaccudukarus npeu-
CTaBJICHUN XUMUYECKUX
COEIMHEHHUH B 3aBHCHUMO-
CTH OT MX OpTraHu3alun
(mmHEHOE, TIpeacTaBIIe-
HUS MOJIEKYJISIPHBIX Tpa-
¢oB, TpeXMEpHBIE U Ye-
TBIpEXMEpHBIE TIPEICTAB-
nenus. Ilonstue «maTpu-
11a CBsI3EN», «MaTpHLa
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pacCTOSAHUI, «MaTpHUlla
CMEXHOCTHY, CTPYKTYPBI
Mapkyma, Z-MaTpuiia B
BBIYHCIUTEIHHON XUMUH.

CranpapTHbie 00MeHHbIe
¢opmaTtsl PaiinoB B BbI-
YHCJIUTEIHbHOH XUMUH
CoBpemeHHBIE TpeOOBaHU
K CTaHJapTHBIM OOMEHHBIM
¢dopmaram daiinos. Knac-
CI/I(bI/IKaHI/IH CTaHAapTHBIX
0OMeHHBIX (opMaToB daii-
noB. ®opmater MDL, SDF,
RXN, RDF, Sybyl mol2,
PDB, CML, ux nocroun-
CTBA, a TAK)KE OPraHUICHUS,
COBMECTHUMOCTbH C COBpE-
MEHHBIMH KOMITBIOTEPHBIMHU
IporpaMMaMH U TaKeTaMHu
nporpamm. KonsepTarus
MEXy pa3IMYHBIMU IIPEJI-
CTaBJICHUSIMH MOJICKYJI B
BBIYMCIIMTEILHON XUMHUH U
BO3HHUKAIOIIUE IPH ITOM
OCHOBHBIE ITpobsemsl. [Tox-
XOJbI OJIs1 aBTOMAaTHYECKOM
KoHBepTanuu 2D-cTpykTyp
B 3D. IIporpammsl ams aB-
TOMAaTH4YEeCKONH KOHBEPTALUH
MEXy Pa3IMYHBIMH TIpeI-
CTaBJICHUSIMU MOJIEKYJ 1
OCHOBHBIE TpeOOBaHMUS K
HHUM.

10

[1-2, 13]

CaMOCTOSTEIIFHOC
U3Yy4YEHUE PEKO-
MEHJIyeMOMU OcC-

HOBHOH U JOIOJI-

HUTEIBHOM JINTE-
paTypbl, BBINOJ-
HeHue Jlabopa-
TOPHOM PadoTHI,

IIOJICOTOBKA K JK-

3aMeHy

JlaboparopHsie pa-
0OTBI, KOHTPOJIbHBIC
paboThl, TeCTHUpPOBa-
HUe, T0KJIa, pede-
par, TpyInoBbIe U
WH/IUBUyaJIbHBIC
TBOpPYECKHE 3a]1a-
HUS; KOMIUICKT TH-
MOBBIX 33144

Xumuueckue 0a3bl JaH-
HBIX
OO6iue cBeaeHus o 6a3zax
JaHHBIX. KOMHOHCHTLI
HHGOPMAITHOHHOW CHCTe-
MBI (IPHUJIOKEHHUS U CH-
ctembl 6a3 naHHbIX). Op-

[2, 8]

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE
paboThl, TeCTUPOBA-
HUE, TOKIad, pede-
par, TpyImnoBbie U
WH/INBUyaJIbHBIC
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raHu3arms nHHOpMaIoH-
Hoi1 cuctemsl. Ilonsarue o
KapTpuKe TaHHBIX U Me-
TagaHHeIX. Tumnel 0a3 gan-
HBIX (MepapXuyecKas CH-
cTtema, 0a3nl JaHHBIX CeTe-
BOTO THIIA, PEJISAIIMOHHEIC
0a3bl JaHHBIX).
Twunel 0a3 JaHHBIX 10 DH-
remo (JIMTepaTypHEIE,
(baktorpaduueckue,
CTPYKTYpHBIE).
Bunel cTpyKTypHOTO HO-
HCKa B PA3]IUYHBIX XUMHU-
yeckux 0a3ax JaHHBIX (I10-
HCK TIO CTPYKTYpE, TOJ-
CTPYKTYpE, HaJICTPYKTYpE,
110 TI0100H10).

TBOPYECKHE 3a/1a-
HUSI; KOMIUIEKT TH-
IIOBBIX 3ada4

Hroro 3a 5 cemecTp

18

36

54

6 cemectp

PerpeccuoHHbIi aHAIN3
u QSPR/QSAR-
MOJeJTMPOBAaHME HA €ro
OCHOBE
OKCIIEpPUMEHT, IPOCTPaH-
CTBO BBIOOPKU U PE3yJiIb-
tar. CTaTUCTHKA U BEPO-
SITHOCTh. [loBTOpEHME HC-
MBITAaHUH. 3aKOH OONBIITNX
yucen. LlenTpaibHas mpe-
nenpHast Teopema. Coop u
a”Hainu3 qaHHbIX. Cxxatue
JaHHBIX.
[TonsiTHE «pETPECCHOHHBIN
aHanm3y. O0Iue IPUHITH-
IIBI IOCTPOEHUS PETPECCH-
OHHBIX Mojenel. [Tpunuu-
MUATBHBIC OTIUYHS MEXTY

SAR QSPR/QSAR-

10

20

[1-2, 6, 14-16]

CamocrosiTenpHOE
HU3Y4YECHUE PEKO-
MEHJ1yeMOMU Oc-

HOBHOH U JI0TIOJI-

HUTEJILHOM JINTE-
paTyphbl, BBITIOJ-
HEeHHe J1abopa-
TOPHOH padoThI,

MOATOTOBKA K JK-

3aMeHy

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE
paboThl, TECTUPOBA-
HUe, I0KJIa, pede-
par, rpylnmnoBblie U
WH/INBUyaJIbHBIC
TBOPUYECKHUE 3a]a-
HUS; KOMIUIEKT TH-
MOBBIX 33J1a4
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MonensiMu. Pacuer u ¢u-

3UYECKHUM CMBICH perpec-

[octpoenue perpeccron-
HBIX MOJICIICH, OICHIBA-
FOIIUX KOJIMYECTBCHHYIO
CBSI3b «CTPYKTYpa-
CBOMCTBO» U «CTPYKTypa-
AKTHBHOCTBY» U KPUTCPHU
UX aICKBaTHOCTHU (MOJEITH
QSPR/QSAR). F-
CTaTHUCTUKA B PETPECCHOH-
HOM aHaju3e. DTambl pe-
TPECCHOHHOTO aHAIHN3a
MIPY TIOCTPOSHHUHU Perpec-
CHOHHBIX Mojeieil. Oc-
HOBHBIE TPEOOBaHHS K pe-
TPECCHOHHBIM MOJICIISIM.
[akeTsl mporpamm st
00pabOTKH NCXOTHBIX
JAHHBIX, PacdeTa Pa3HbIX
THUIIOB JIECKPUIITOPOB U
noctpoenust QSPR/QSAR-
MOJEEH.
IIpenobpadoTka TaHHBIX
nepes NOCTPOSHHEM
QSPR/QSAR-moperneii.
Marematudeckas mpenoo-
paboTKa TaHHBIX.
Kparkas xapakrepucTrka
1D-6D-MeTon0B MOIEIH-
poBanus QSAR.

CHOHHBIX KO3(p(PUIINEHTOB.

MeTtoabl MAIIIMHHOIO
00y4eHHUs1, MCII0JIb3Y-
eMBIX JIJIsl IOCTPoe-

[1-2, 6-8, 12-16]

CamocrosiTenbsHoe
U3y4eHHE PeKO-

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE

20 MEHJIyeMO oc- | paboThl, TECTUPOBA-

Hust SAR-u 10 HOBHOM U JOMOJI- | HUE, I0KJIaja, pede-
QSPR/QSAR- HUTEJIBHOM JINTE- | paT, IPYNIOBbIE U
Mojeei patyphl, BHIIOJI- WH/INBUyaJIbHBIC
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MHoOXeCTBEHHAS JIH-
HeliHas perpeccusi. Me-
TOJT YaCTHYHBIX
HaWMEHBIIINX KBaJIpa-
TOB. MeTo OamKaii-
mux cocegeit. Mckyc-
CTBEHHBIC HEHPOHHBIE
cetu. MeToJ1 OnOpHBIX
BEKTOPOB.
JlepeBbsi IpUHSTHUSA pe-
IIICHUH.
JlocTonHCcTBaA U HEHO-
CTaTKH 3TUX METOJOB.

HeHue J1abopa-
TOPHOM padoTHI,
MOJTOTOBKA K JK-
3aMeHy

TBOPYECKHE 3a/1a-
HUSI; KOMIUIEKT TH-
IIOBBIX 3ada4

10.

MouaekyasipHoe Mmoje-
JIMPOBaHMeE C UCIO0JIb-
30BaHHMEM METO0/Ja MO-
JIEKYJISIPHOTO TOKHH-
ra
CyTb MeTOIa MOJIEKY-
JISIPHOTO JOKHUHTA. AJ-
TOPUTMBI MOJIEKYJISIP-
HOTO JOKUHTIa U MpOo-
TPaMMHBIE MTAKETHI, pe-
ANHU3YIOUIUE 3TOT Me-
Toa. Buabl MeTOo10B
MOJIEKYJIIPHOTO J0-
KHWHTa A UX UCII0Ib30-
BaHME B PEUICHUU MIPU-
KIaJHbIX 3a7a4.
Coueranue METOJ1a MO-
JIEKYJISIPHOTO JIOKWHTA
C IPYyTUMH METOJaMHU
MOJIEKYJIIPHOTO MO/JIE-
JIMPOBAHUSI.

12

20

[1-2, 9-11]

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE
paboThl, TECTUPOBA-
HUe, I0KJIa, pede-
par, TpynmoBblie U
WH/IUBUyaJIbHBIC
TBOPUYECKHUE 3a]a-
HUSl; KOMIUIEKT TH-
MOBBIX 33J1a4

Hroro 3a 6 cemecTp

16

32

60
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Bcero yacos:

34

68

114
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ITpunoxenne Ne 1

PeliTHHT — J1aH AUCHMIITHHEI

BrruncnureasHpIe METOABI B XUMHUH

Hanpagsnenue/ cnenmansHocTh 04.05.01 dynnameHTanbHas U NPUKIATHAS XUMUS
Kypc 3, ceMecTpbl 5-6

Buns! yaeOHON AeATEIIFHOCTH CTY ICH- bamnn 3a xoH- qVH ¢J10 3a-
TOB KpETHOE 3aJaHHeE AaHHUN 34 CC- baner
MecTp
Munumanbesbslli | MakcuManbHbINA
Mopayns 1
Texkymuii KOHTPOJIb
1. JlaGopatopHbIe paOOTHI 1,25 8 0 10,00
S : :
Twumnossle 3agaun 1,00 5 0 5,00
4. Pedepar /moxman 5,00 1 0 5,00
PyOeskHbli KOHTPOJIb
1. Tect Ne 1 (o mpakTuke) 15,00 1 0 15,00
Moaynb 2
Texkylmuii KOHTPOJIb
1. JlabopatopHbie pabOThI 1,25 8 0 10
o L e 5 :
3. Pedepar /moxmag 5,00 1 0 5,00
Py0exxHbIii KOHTPOJIb
1. Tect Ne 2 (o mpakTHKe) 15,00 1 15,00
2. KourponbHas pabora 20,00 1 20,00
ITocemraemocrtn
1. IMocelenne TEKIIMOHHBIX 3aHATHA -6,00
2. [ocemmenne MpakTHIECKUX (CEMUHAPCKIX, TA00PATOPHBIX) 3aHATHI -10,00
HoompurenbHbie 0B
VYyactue B onmuMmmamgax 1,00 0 1,00
VYuactue B KOH(pEpEHIUIX 2,00 0 2,00
[Ty6nuKanus Te3UCOB 3,00 0 3,00
[Tybnukanus craTei 4,00 0 4,00
Hroro 10
HUToOroBblii KOHTPOJIb
Dk3ameH 0 30,00
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