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

XUMHNYECKUI ®AKYJIBTET
AKTyaJIMu3upOBaHO: CornacoBaHo:
Ha 3acelaHuu Kadeapbl [Ipeacenarens YMK xumudeckoro dgakyiabTeTa
npotokoi Ne 8 OTfO?» urons 2017 r. —
3aB. kadenpoir [f{f lwey ~ IMyctadun A.T. 7 7%} ) [Tapudymmna I'.T.

/
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PABOYAS ITPOI'PAMMA JUCHUIIVIMHBI (MOAYJIS)

JUCHUIIIINHA HCpCOHaJ'IBHBIe KOMIIBYOTCPBI B XUMHH

b1.B./IB.02.02 ba3oBslii WK1, BapUaTUBHAS YacTh, AUCLUHUILIMHA 10 BEIOOPY

nporpaMma crneuajiurera

Hampagiienre noaroToBku (CrenuagibHOCTD).
04.05.01. dyunaMeHTAIBLHAS U IIPUKIAJIHAS XUMUSI

HamnpasnennocTs (mpoduiib) MOArOTOBKH
AnanuTHyeckas XMMHS;
buoopranunueckas Xumus;
BrICOKOMOIEK YIS pHBIE COSTMHCHYS;
Heoprannueckas xumus

KBanuduxanus
Xumuk. [Ipenogasarens Xxumuu

Pa3paborunk (coctaBuTenp) /{ b
AME~ Xajipyniuna B.P
JOLEHT, J. X. H., JOIEHT pYy. P.

s mpuema: 2016 r.

Va 2017 1.



CocraButens / cocraButenu: Xapymiuaa B.P., 1.X.H., ToueHT, Jo1eHT Kadeapbl GPU3NIECKON X1-
MHH ¥ XUMUYECKON 3KOIOTUH

Pabouas mporpaMmMa JUCIUIUIMHBI aKTyaTH3UPOBaHa Ha 3aceqaHuu Kadeapbl GU3NIecKol XUMHH
Y XUMHYECKOH 3KO0J0THH, TPoTOKoJ Ne 8 oT «07» utonst 2017 1.

JlomonHeHNs: 1 U3MEHEHHs, BHECEHHBIC B pabouyr0 MpOrpaMMy JUCHUILTUHEI (OOHOBIICHBI Iepe-
YeHb OCHOBHOMW U JIOTIOJIHUTEIBHOH JIUTEPATYPHl U JIMLEH3UOHHOE MPOrpaMMHOE o0ecrieyeHne, Heoo-
XOANMOE JUTSI OCBOCHUS TUCUUILINHEI), TPUHATHI HA 3aceAaHuu Kadeapsl pU3ndecKoil XUMUH U XHUMH-
yeckoi akosoruu, nporokos Ne 11 ot 01.06.2018 r.

3aBenyromnuit kadeapoit /ijfﬂw/ / Myctadun A.T'.
‘_/

JIONONTHEeHUST ¥ U3MEHEHHUS, BHECEHHBIC B Pa0OUYyHO MPOrpaMMy TUCIHMILIHHBI (OOHOBJICHBI Iepe-
YeHb OCHOBHOMW M JIOTIOJIHUTEIBHOH JIUTEPATYPHl U JIMIIEH3MOHHOE MPOrpaMMHOE obecrieueHue, Heoo-
XOJIMMOE ISl OCBOSHHSI TUCIUIUTHHBI), IPUHSTHI Ha 3acenaHiu Kadeapbl Gu3nueckor XUMUKM U XUMU-
yecKoi akosoruu, nporokoi Ne 6 or 22.04.2019 r.

3aBenyromnuii kapeapoit ﬂt’ﬂw/ / Mycradun A.T.
/
v
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1. TlepeuyeHb MIAHHPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AMCHMIIIMHE, COOTHECEHHBIX C IJIa-
HHUPYEMbIMH pe3yJbTATAMHU OCBOEHHs 00pa30BaTeJIbHOMH NPOrpaMMbl

B pesynbrare ocBoeHHs 00pa30BaTENbHON MPOrpaMMBbl 00yUJAIONTUICS JOKEH OBIAJIETh CIICIY-
IOUIMMU pe3yJbTaTaMu 00y4eHHsI 0 AUCHUTLTHHE:

Pe3ynbrarsl 00yueHus

dopmupyemasi KOMIIeTeHIIUsA (C yKa-
3aHHUEM KOa)

[Ipu-
Meya-
HUE

3HaHUA

3HATh: OCHOBHBIC HCTOYHHKH WH-
dbopmanuu aj1sl peleHus 3agad npo-
(eccroHatbHON cdepbl aesTeNnbHO-
CTH

OCHOBBI HH(POPMALMOHHBIX TEXHOJO-
THii, OCHOBHBIE BO3MOXXHOCTH U IIpa-
BUJIa paboThI CO CTAHAAPTHBIMHU MPO-
rpaMMHBIMH TPOAYKTaMH IpH pelie-
HUM IpodecCHOHANBHBIX 3a1a4

OIIK-4 CriocoOHOCTRIO pemaTh 3a-
Jauu IpoeCCUOHATILHOM e TEIbHO-
CTH Ha OCHOBE MH(OPMALMOHHOW U
oubnuorpaduueckoil  KymnbTyphl C
MIPUMECHEHHEM nH(OPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH W
BBIYHCITUTEILHBIX CPEJICTB C YIETOM
OCHOBHBIX TpeOoBaHU MH(POpPMAIIH-
OHHOH 0€30I1acHOCTH

3HaTh: OCHOBHBIE COBPEMEHHbBIE
HayY4HBIE METO/IbI

3HaTh: IMPUHIOUIIBI IIPUMCHCHUA
COBPCMCHHBIX METOJ0B B HAYKC

IK-5 CnocobGHOCThIO MPUOOpPETATH
HOBBIC 3HAHUS C UCIIOJIH30BAHUEM CO-
BPEMCHHBIX HAyYHBIX METOJIOB H BJa-
JICHHE MU Ha YPOBHE, HEOOXO0IUMOM
JUTSL pEIICHUS 3a/1a4, UMCIOIIHNX €CTe-
CTBCHHOHAYYHOE COJICP)KaHUE U BO3-
HUKAIOIIUX IPU BBITOJHEHUU TIPO-
(dbeccroHaIbHBIX (QYHKIIHMA

3HaTh: COBPEMEHHBIE CTaHJAPT-
HbIe TPOo¢eCCHOHATbHBIE KOMITBIO-
TEpHbIE TEXHOJOTHH IIaHWPOBa-
HUS UCCIIEIOBAaHUM, TIOTYYCHHS U
00paboOTKH PE3yJbTaTOB HAYUYHBIX
HKCHEpUMEHTOB, cbopa, o0bpa-
OOTKH, XpaHEHUH, MPEACTABICHUN
U Tiepenade HayyHoW HH(OpMa-
AW, METOIABI M MOHSATHUHHBIN ar-
mapatr, Ha KOTOpBIX Oasupyercs
paboTa 3TUX METOJ0B, BO3ZMOXKHO-
CTH ¥ OTPaHUUYEHUS B IPUMEHEHUU
KOHKPETHBIX CTAaHJIAPTHBIX IPO-
(hecCHOHANIBHBIX TPU peaTu3aluu
HAYYHBIX MUCCJIEAOBaHUI

IIK-6 Brnagenuem coBpeMeHHBIMU
KOMIBbIOTEPHBIMU TEXHOJIOTUSIMHU
NIPY TUTAHUPOBAHHUHU UCCIICIOBAHUH,
MOJIy4eHUHU U 00paboTKe pe3ybTa-
TOB HAayYHBIX SKCIIEPUMEHTOB,
cbope, 06paboTKe, XpaHEHUH, TPEJI-
CTaBJICHUH U IIepeaade HayqHO! NH-
bopmanuu

YMEHHUS

YMeTh:

MPOBOJIUTh MEPBUYHBIA TOUCK HH-
(hopMaruu 1S penieHus npogeccro-
HaJIBHBIX 3a71a4

YMerTsh:

MPUMEHSTh CTaHAAPTHOE MPOTpaMM-
HOe oOecrieueHue MpH PEIIeHUH XH-
MUYECKUX U MaTepHaIOBeTIECKHX 3a-
Jad, IpH MOATOTOBKE HAYYHBIX IyO-
JIUKAIMK ¥ JJOKJIa10B

OIIK-4 CriocoOHOCTBIO pemiaTh 3a-
Jlauy MpoeCcCUOHANBHOM JAesITeNbHO-
CTH Ha OCHOBE MH(OPMALMOHHOW U
oubanorpadguueckoil KyJabTypbl C
IpUMEHEHUEM UH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHHA W
BBIYUCIIUTENBHBIX CPEJICTB C YYETOM
OCHOBHBIX TpeboBaHUN HH(pOpMaIK-
OHHO 0e30MacHOCTU




VYmers: ycranapnuBath Heooxou- | [IK-5 CrocobHOCThIO TpHOOpETaTh
MOCTb MPHUMEHEHHUS OIpEJEIeH- | HOBbIE 3HaHUS C UCIIOJIb30BAaHUEM CO-
HBIX HayYHBIX METOJOB JUIsl pellle- | BPEMEHHBIX HayUYHBIX METO/I0B U Bila-
HUSI KOHKPETHBIX 3a/1a4 JIeHUE UMU Ha yPOBHE, HEOOXOTUMOM
YMeTh: yCTaHaBIMBAThL B3aUMO- | JUISl PELICHUs 33134, UMEIOIINUX €CTe-
CBSI3b MEXIY KOHKPETHO pelllae- | CTBEHHOHAYYHOE COAEPKaHUE U BO3-
MOH IpaKkTHYeCKOW mpodeccHo- | HUKAIIUX IIPU BBITOJIHEHUM IPO-
HAJIIHOM 3agaueil W mpuMeHsie- | (peccCHoHaNbHbBIX (GYHKIUN

MBIMH COBPEMECHHBIMU HAYYHBIMU
METOJIaMU

VYmets: ucnons3oBath coBpeMeH- | [1K-6 Bragenuem coBpeMeHHBIMU
Hbl€ CTaHAAPTHbIE MNPOQECcCHO- | KOMIBIOTEPHBIMU TEXHOIOTUAMU
HAJIbHBIE KOMITBIOTEPHBIE TEXHO- | MPH IUIAHUPOBAHUH HCCIICTOBAHUIA,
JIOTMM IJIAHUPOBAHUS UCCIIEIOBa- | MOJIyY€HUH U 00paboTKe pe3yJibTa-
HUH, TOJTy4eHUsI U 00pabOTKU pe- | TOB HAyYHBIX SKCIIEPUMEHTOB,
3yJIbTaTOB Hay4YHbIX 3KCIEpUMEH- | cOope, 00paboTKe, XpaHEHUH, Ipe-
TOB, cOOpa, 00pPaOOTKHU, XpAaHEHUH, | CTABIICHUU U IepeIade HAyIHOH MH-
IIPEJCTaBICHUU U Nepefaue Hayd- | popmaruu

HO HHPOpPMALIUU

BJIAJIe- Buaners: OIIK-4 CriocoOHOCTRIO peliaTh 3a-
HUA HaBBIKaMHU PabOThI C HAYYHBIMH U 00- | aup poeCCUOHAILHOM JIeATEHHO-
(HaBbIKH | P330BAaTCILHBIMH NOPTAIAMH CTH Ha OCHOBE WMH(OPMAIIMOHHOW WU
/oTBIT lgnaz[en,: oubnuorpaduyeckoir  KyJabTypbl C
esTenp- | 0330BbIMA  HABbIKAMM  IPUMEHEHNs NpUMEHEHHEM MH(OPMALIHOHHO-
CTaHJIaPTHOTO TPOTPaMMHOrO obec- N
HOCTH) KOMMYHHKAITIOHHBIX TEXHOJIOTHHA W

MeYeHUs 11 00paOOTKU Pe3yIbTaTOB
HCCIEAOBAHUM M IIPENCTABICHUS HUX
Hay4YHOMY COOOIIIECTBY

BBIYHMCITUTEIILHBIX CPEICTB C yIETOM
OCHOBHBIX TpeOoBaHMiI MH(OpMAIIH-
OHHOI1 0€30ITaCHOCTH

Bnaners: ocHoBHbiMH coBpemeH- | [IK-5 CrnocoGHOCTRIO mpuoOpeTath
HBIMU HaYYHBIMHU METOAAMU HOBBIE 3HAHUS C UCIOJIB30BAHNUEM CO-
BuageTs: mpuHnmnmamu > QpeKTHB- | BPEMEHHBIX HayYHBIX METO/OB U BJIa-
HOTO HCIOJIb30BaHMs HMMEIOIIK- | JEHUE UMH Ha YPOBHE, HEOOXOIMMOM
MHUCSI HAyYHBIX METO/IOB JUISL peIleHNs 3aj1a4, NMEIOIHX ecTe-
CTBEHHOHAYYHOE€ COJIEpP)KaHUE U BO3-
HUKAIONIMX TIPH BBITOJHEHUU TIPO-
beccroHaIbHBIX (QYHKIMN

Bnanets: HaBbikamu paboTs ¢ uc- | [IK-6 Bragennem coBpeMeHHBIMU
I10JIb30BAHUEM COBPEMEHHBIX | KOMITbIOTEPHBIMH TEXHOJIOTHUSIMHU
CTaHJIaPTHBIX NPO(ECCUOHANIBHBIX | MIPH IJIAHUPOBAHUU HCCIIEI0BaHUH,
KOMIIBIOTEPHBIX TEXHOJIOTUH IJIa- | MOJy4YeHUH U 00paboTKe pe3yibTa-
HUPOBAHUHU HCCJIEIOBAaHUM, TONY- | TOB HAYYHBIX SKCIIEPUMEHTOB,
yeHus1 U 00paboTKU pe3yiabTaToB | cOope, 00padoTKe, XpaHEHHH, TTPE/I-
HAy4YHBIX HKCHEPUMEHTOB, cOOpa, | CTaBJIEHUH U Nepeaaye HayqYHO! HH-
00palboTKH, XpaHEHUH, MpecTas- | opManuu

JIEHUH M Tiepeiade Hay4dHOH WH-
dbopmarun

2. Hleaun u MecTO AUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMmbl

Jucuumuza b1.B.J1B.02.02 «IlepcoHabHbIE KOMIIBIOTEPBI B XUMUN» OTHOCUTCS K JUCLIUILINHE
10 BHIOOPY BapHaTUBHOW YacTH 0a30BOrO LUKIIA.
JucuunimHa usyyaercst Ha 3 Kypce B 5 U 6 cemecTpax.



Lensamu ocBoeHUs AUCHUIIINHBI «lIepcoHaIbHbIE KOMIIBIOTEPHI B XUMHUN» SABJISIIOTCSA:

® OCBOEHME METO/I0B MATEMATUYECKOT0 MOJICIMPOBAHUS ITPU U3YUEHUU OOBEKTOB PA3INUYHON
IIPUPOJBI.

e [IEPBOHAYAJIBLHOE O3HAKOMIICHHE CTYJEHTOB C Ps1I0M OCHOBHBIX BBIYMCIUTEIbHBIX METO/OB,
NPUMEHSEMBIX IPU PEelIeHUN (PU3NIECKUX 3a/1a4 U TIpU 00pabOTKe JaHHBIX SKCIIEPUMEHTA,
croco0amMM MX ONTHMAIbHOHM peanu3aluy Ha KOMIbIOTEpE, OLEHKAaMM MOIPEIIHOCTH pe-
3yJbTaTa IPOBOJUMBIX PACYETOB.

J1Jis1 OCBOCHHUS TUCITUTUIMHBI HEOOXOIMMbI KOMITETEHITUH, CPOPMUPOBAHHBIC B PAMKAX U3yUYCHHUS
cnenyomux aucuuiuing: «Mupopmarukay, «O0mas xuMus» «AHanutudeckas xumus» «Opranuye-
CKast XUMus», «THOCTpaHHBIN A3BIK.

3. ConepxaHue padoueii mporpaMMbl (00beM TMCUMILIHHBI, TUNIBI U BU/IbI YUeOHBIX 3aH-
THH, y4eOHO-MeTOoAuYecKoe ofecredeHne CaMOCTOATe/IbHOI PadoThl 00y4aroMXC)
Coneprxanue paboueii mporpammsl npeactasiieHo B [Iprioxenun Ne 1.



4. MoHJ OLEHOYHBIX CPEACTB MO TUCHUILIMHE
4.1. [lepeyeHb KOMIETEHIMI C YKA3aHUEM 3TanoB UX ()OPMHPOBAHUSA B NPoLecce OCBOEHHS 00pa30BaTeJbHOM MporpaMmmbl. OnucaHue nokasare-

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

Kox u ¢popmynupoBka KOMIETEHIINH
KOMIIETEHLIMAT:

OIIK-4 CriocoGHOCTBIO pemiaTh 3a1auu NpoecCHOHATBHON AeSITeIbHOCTH Ha OCHOBE MH(POPMALIMOHHOM 1 Oubimorpaduyeckoil KyabTypsl ¢ IpH-
MEHEHHEM MH()OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHI U BBIYUCIUTENBHBIX CPEACTB C YIETOM OCHOBHBIX TpeOOBaHMI MH(OpMAIIMOHHON Oe3omac-

HOCTH

Yposensb ocBo-
eHHsl KoMIle-
TeHUHH

Inanupyemblie pe3yJbTaThl
o0yuenust
(mokazarenu JOCTUKEHUS 3a-
JTAHHOTO YPOBHS OCBOCHUS
KOMITCTCHITHI)

Kputepum onieHUBaHUsA Pe3yJIbTATOB 00yUEeHUSA

HCYAOBJICTBOPUTCIILHO

YAOBJICTBOPUTEIIBHO

XOpOIIO

OTJIMYHO

IlepBeii DTam
(YpoBeHb)

3HaTh:
OCHOBHbBIC MCTOYHUKH HH(OP-
MalMy JUIs PElICHUs 3aaa4y

He 3Haer Ha3BaHusa oc-
HOBHBIX POCCHUICKUX
Hay4yHBIX W 00Opa3oBa-
TEeNBHBIX TOPTAJOB IO
XUMHUU

3HaeT CTPYKTypy H CO-
Jep)KaHWE  OCHOBHBIX
POCCHIICKHX HAy4YHBIX U
00pa3oBaTeIbHBIX TOP-
TaJIOB I10 XUMHWH, HO JO-
MYCKaeT OTJCNbHBIC He-
TOYHOCTH

3HaeT CTPYKTypy U CO-
Jep)KaHWE  OCHOBHBIX
POCCHICKHUX HAy4YHBIX U
00pa3oBaTEIbHBIX IOP-
TaJIOB 110 XHWMHH, IIpa-
BHJIA COCTABIICHUS MTOKC-
KOBBIX 3alPOCOB

3HaeT CTPYKTypy U co-
Jep’KaHue  OCHOBHBIX
POCCUICKHX M MEXIy-
HapOAHbIX HAYYHBIX H
00pa3zoBaTeNLHBIX TOP-
TAJIOB MO XWUMHH, Ipa-
BWJIA COCTaBJICHUS TIO-
HCKOBBIX 3aIpOCOB

npodeccuoHanbHOl  cepbl
NS TeIILHOCTH

3HaTh:

OCHOBBl  MH(OPMAIMOHHBIX

TEXHOJIOTHH, OCHOBHBIC BO3-
MOKHOCTH U TIpaBWJia paboThI
CO CTaHAAPTHBIMHU IIPOTPaMM-
HBIMHU IPOJIYKTaMH TIPH pelLie-
HUM TPOPECCHOHAILHBIX 3a-
nad

He 3Haer ycrpoiicTBO
KOMITBIOTEPA, Ha3HAYe-
HUE €T0 OCHOBHBIX pado-
4KX Y3JI0B

3HaeT OCHOBHEIE TIpa-
BUJIA  «KOMITBIOTEPHOU
TUTUCHBI», Tpe6OBaHI/I$I
WHPOPMAIMOHHON 0e3-
OMACHOCTH  MPHUMEHH-
TEIBHO K mpodeccro-
HaIbHOH cdepe mes-
TENBHOCTH

3HaeT THIBI ONepPallioOH-
HBIX CHCTEM U OCHOBHBIC
Bo3MOkHOCTH Microsoft
Office nns perenus 3a-
Jad npoQeccCHOHaNIbHON
chepsl 1eATeNbHOCTH

3HaeT OCHOBHEIE TIpa-
BUJIA U TIPHEMBI COCTaB-
nenus: oubnauorpaduye-
CKMX 0a3 JaHHBIX C HC-
MOJIb30BAaHUEM  CTaH-
JAPTHOTO  TPOTPaMM-
HOTO o0ecIieueHus




Bropoit atan
(YpoBeHb)

YMeTh:

MTPOBOJIUTH TICPBUYHBIN TTOUCK
nH(pOpMAIUU IS PELICHHS
po¢eCCHOHANTBHBIX 3a/1a4

UcneiTeiBaeT 3aTpyaHe-
HUS B IIOCTIEI0BATENBHO-
CTH ONEpaluid U COCTaB-
JICHHU TIOMCKOBOTO 3a-
npoca

YMeer COCTaBUThH 3a-
MpocC A7l IOUCKa Heob-
XOAMMOM Hay4IHOU U 00-
pasoBarensHON HH)OP-
MallMy T0CJie KOHCYJb-
TallU¥ CO CIICIHATUCTOM
Ooiee BBICOKOW KBaJIH-

‘YMeeT KOppeKTHO cocTa-
BUTbH 3arpoc AJs MOHcKa
obmielt nH(pOpMaLKKU TIO
3alaHHOM TeMe Ha Hayd-
HBIX U 00pa30BaTENbHBIX
nopranax B cetu Unrep-
HeT

YMeeT HaxoguTh 00-
HIyI0 HHPOPMAIUIO A1
pemieHus  mpodeccuo-
HAJIBHBIX 33724

dbukarm
VYMeTh: He ymeer ucnonb3oBars | YMeer HUCIIOJIL30BaTh | YMeeT HUCIOJIL30BAaTh | YMEET  HCIOJIb30BaTh
MIPUMEHATh CTaHAAPTHOE MPO- | OTAEILHEIE (YHKIMYU | OCHOBHEIC (GYHKUIUM | CTaHOAPTHOE MPOTrpaMM- | HECKOJBKO IPOTrpaMM-

rpaMMHOE oOOecTieueHHe MpH
peLICHUH XUMUYECKHUX U MaTe-
pHaNOBEUECKUX 3aja4, MpH
MOATOTOBKE HAY4YHBIX Hy6HI/I-
Kaluil U JOKIa10B

Hamboyee pacmpocTpa-
HEHHBIX IPOrPaMMHBIX
NPOAYKTOB IMpu obpa-
00TKEe DKCIIEPHUMEHTAIb-
HBIX JaHHBIX M IOJITrO-
TOBKC Hay4YHBIX HY6HI/I-
Kaluil ¥ JOKIaI0B

Hamboyee pacmpocTpa-
HEHHBIX TPOTPaMMHBIX
NPOAYKTOB TpH 00pa-
0OTKE IKCTIEpUMEHTANb-
HBIX JaHHBIX M IOJrO-
TOBKC HAaY4YHBIX HY6HI/I-
Kaluil ¥ JOKJIaI0B

HOEe o0ecrieyeHne Mpu
00paboTKe SKCIIepUMEH-
TaNbHBIX JaHHBIX U TOJ-
TOTOBKE HAay4HBIX ITyO-
JIMKALAI U TOKJIag0B

HBIX TIPOAYKTOB TSI 00-
paboOTKH  IKCIIEPUMEH-
TAIbHBIX JAHHBIX H
MOJITOTOBKH  HAYYHBIX
myOIUKaMii W JTOKIa-
JIOB

Tperust  3Tan
(YpoBeHb)

Bnaners:

HaBBIKAMU pPa0OTBl € Hayy-
HBIMH ¥ 00pa3oBaTebHBIMU
nopTajamu

3arpyaHseTCcs B MOKCKE
po(h)eCCUOHANIBHON HH-
¢dopmaruu B cetu MH-
TepHET

Bnaneer HavanbHBIMU
HaBbIKAMH  pabOTHl €
Hay4yHBIMH U OOpa3oBa-
TEJIbHBIMU TTOPTaJIaMH

Bnageer HaBbIKaMHu co-
CTaBJICHHUS 3aIIPOCOB IS
MOUCKa  HEOOXOIUMOM
nHpOpPMaLMK Ha Hayy-
HBIX U 00pa30BaTENbHBIX
noprajnax B cetu Murep-
HET

Bnaneer HaBbIKaMu 10-
JyYCHHUSI o0mei
Hay4YHO-TEXHUYECKOH
uHpOpMAIMK B CETH
HNurepner

Bnaners:
0a30BBHIMH HABBIKAMH TIpHUME-
HEHHS CTaHJIApPTHOTO  IPO-

rpaMMHOTO OOeCTIeUeHUs IS
00paboTKN pe3ynbTaTOB WC-
CJIEJIOBAaHUM U MPEJICTABIICHUS
UX HAYYHOMY COOOILECTBY

He cnocoben ucnosn3o-
BaTh CTaHIAPTHOE IIPO-
rpaMMHOE obOecriedeHne
JUist 00pabOTKH Pe3yib-
TATOB HCCIEIOBAHUNA H
MOATOTOBKM  IIpPE3eHTa-
Ui  TOpH  HENocpesa-
CTBEHHON IOMOIIHU CO-
TpyaHHKa Ooyiee BBICO-
KOH KBaJTH(UKAIIH

Bnanmeer mnepBUYHBIMU
HaBbIKaMW TIPUMCHCHHSA
CTaHIAPTHBIX NIPOrPaMM
Juist 00pabOTKM DKCIIe-
PUMEHTAJIBHBIX JaHHBIX,
Habopa TEKCTOB U TIO-
CTPOEHUSI TIPOCTHIX T'pa-
¢$uKoB

Brnageer 0a30BBIMHU
HaBBIKAMH TIPUMEHEHHUSI
CTaHJAPTHBIX TPOTpaMM
JUTs 00pabOTKH KCIIEPH-
MCHTAQJIbHBIX  JaHHBIX,
(dhopMaTHpOBaHUS  TEK-
CTOB, IOCTPOECHHS TIpa-
(MKOB M PUCYHKOB

CniocobeH B cokarble
CPOKH OCBOUTH HOBOE
nporpaMMHoe  obecrie-
YCHHUE TOJ] PYKOBOJ-
CTBOM CITIeIIHAIICTa 00-
Jiee BBICOKOW KBanmupu-
Kallid, CHOCOOEH IIoj-
FOTOBUTh TE3UCHI J0-
KJaga W TMpPEe3eHTAIUI0
M0 3aJaHHON TeMe TPHU
HaJIM4YUH MabIoHa




[TK-5 CriocobHOCTh MpHOOpeTaTh HOBBIE 3HAHHS C MCIOJIB30BAHUEM COBPEMEHHBIX HAyYHBIX METOJOB M BJaJIeHHE UMM Ha YPOBHE, HEOOXOAUMOM
IUIsL pELIeHUs 331a4, UMEIOIIHUX €CTECTBEHHOHAYYHOE COJIePKAHNE U BOZHUKAIOIIMX IPH BBIIOJIHEHUH NPO()ECCHOHAIBHBIX (YHKIHI

YpoBeHb 0cBOe-
HHSI KOMIIETEeH-

MNMnaHnpyemble pe-

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHHUs

- 3ynbTaTbl 06y4yeHuA 2 3 4 5

Bnaners: ocHoBHBIME cO- | He cnocoben Bianets | McneiThiBaeTr  omnpene- | Biageer HavyanbHbIME | CIOCOOCH T'PaMOTHO WC-

BPEMEHHBIMU Hay4YHbIMHU | OCHOBHBIMU COBPEMEH- | JICHHbIE  3aTPyIHEHHs | HaBbIKAMM  IIPUMEHEHMs | [10JIb30BaTh COBPEMEHHBIE

MeTOaMHU HbBIMM  METOJaMH B | Ipd MPUMEHEHHUU OC- | OCHOBHBIX  METOJOB B | HAYYHbIE METO/bI.

Hayke HOBHBIX METOJIOB Hay4- | HayKe.

[IK-5  Cnoco6- HOT'O 3HaHUS
HOCTh mpuoOpe- | Bnagers: mnpunnunamu | He cnocoben sddek- | McnbiThiBaer HekoTo- | Brageer  orpanuuenHsiM | [loka3biBaeT — yBepeHHOE
TaTh HOBbIC 3HA- | 93()()EKTUBHOTO WCHONb- | TABHO NPUMEHSTH CO- | Pble CIOKHOCTH  IPH | YHCIOM COBPEMEHHBIX | BIQJICHUE  NPUHLUIIAMU
HUS C KCIIOJIb30- | 30BaHUSI  HMMEIOIIMMUCS | BpEMEHHbIE  Hay4HbIE | BBIOOpE HAay4yHOro Me- | Hay4YHbIX METO/I0B 3¢ (HEeKTUBHOIO HCIONB30-
BaHWEM  COBpE- | HAyYHBIX METOJIOB METO/IbI TOJa pELIeHUuss Mpo- BaHUsl UMEIOIIUXCS COBpPE-
MEHHBIX HAyYHBIX O51eMbl MEHHBIX METOJIOB B HayKe
METOJIOB U BIIajie- B PEIIEHWH KOHKPETHBIX
HUE UMM  Ha npobiem
ypoBHE, Heo0xo- | YMeTh: ycraHaBmuBath | Ctpemutcst npumensats | [lonnmaer nHeoOxomu- | [Tonnmaer HeoOxoau- | CBOOOJHO MPUMEHSIET TOT
JMMOM JUIA pelle- | HEOOXOOUMOCTb TpUMe- | Hay4HbIe METOJIbl | MOCTh MCIOJIb30BaHUS | MOCTh WCIIOJIb30BaHUs | UM HWHOM COBPEMEHHBIN
HUS 3a/1a4, UMEIO- | HEHUSI  OIPENEJICHHBIX | HO pe3ybTaThl HECTa- | TOrO0 WJIM HMHOTO Hayy- | TOTO WJIM MHOTO HAYYHOI'O | METOJ B HAYKE K PEIIECHUIO
IIUX €CTECTBEH- | HAYYHBIX METOJIOB Ui | OUIIBHBI HOTO METO/a, HO He | MeToJla, B PELIEHHH KOH- | IOCTaBJIEHHOW mpodeccu-
HOHAay4yHOE  CO- | pemIeHHs]  KOHKPETHBIX MMeeT HaBbIKa IMpHUMe- | KPeTHOM NpodeccHoHa b- | OHAIBHOM 3aauu.
JEp’KaHuEe W BO3- | 3a/1a4 HATH B PELICHUH KOH- | HOM 3ajauu
HUKAIOIUX  TpU KpPETHBIX 3ajiau.
BBIMTOJIHEHUM IIPO- | YMeTh:  ycraHaBnuBaTh | He cnocoGen k ouenke | McnbiThiBaeT ompenae- | CaMoCTOATENbHO —OLCHU- | [IpaBMiIBHO M OLIEHUBAeT
(pecCHOHANIBHBIX | B3aMMOCBSI3b MKy KOH- | B3aMMOCBSI3M  pelllae- | JICHHbIC B OI[CHKE B3aW- | BAeT B3aMMOCBSI3b pelllae- | B3aUMOCBA3b  PEIIaeMoi
byHKIMI KPETHO PEIIAacMON IpakK- | MOM 3a/1auydl U HayYHBIM | MOCBSI3U pemaeMoil | MOt mpodeccHoHaNnbHOM | MpodecCHOHATBHOW — 3a-

THYeCKOW  mpodeccro-
HAJIBHOMW 3a/1ad4eil U TpH-
MEHSEMBIMA COBPEMEH-
HBIMU Hay4YHbIMU METO-
JTaMH

METOIOM

npodeccroHanbHON 3a-
Ja4d U UCMOJIb3yeMOro
HAYYHOT'O METOJa

3a1a4yu MU HCIIOJIB3YyEeMOTI0
Hay4YHOT'O METOJA.

Jadyun MW HCIIOJIB3yEMOTIO
HAay4YHOIr'o ME€TOoAA.




3HaTh: OCHOBHBIE COBpE-
MEHHbIE HAy4YHbIE Me-
TOJIbI

He 3HaeT ocHOBHEIE CO-
BpPEMCHHBIE  Hay4YHbBIC
METOIbI

UcneiTeiBaeT onpene-
JIEHHBIE CIIO)HOCTH B
HCMOJIb30BAHUU OCHOB-

B uenom BepHO hopmynu-
PYET ¥ UCIOJIb3yeT OCHOB-
HBIE COBPEMEHHBIE Hay4-

YBEpPEHHO U YETKO CIIOCO-
O0eH ¢dopmyaupoBaTh OC-
HOBHBIE COBpPEMEHHBIE

HBIX COBPEMEHHBIX | HbI€ METO/IbI Hay4yHbIe METOJbl U TMpHU-
Hay4HBIX METOJIOB MEHSTh UX B paboTe
3uarh: mpuHOMIB Tpu- | He cnocoben ucnomns3o- | McnbiThiBaeT  HekoTo- | He Bcerna BeiOupaer mpa- | YBepeHHO BbIOMpaeT mpa-
MEHEHHUSI COBPEMEHHBIX | BATb OCHOBHBIE Hayu- | pble TPYIHOCTH C UC- | BUJIbHbIE MPUHIUIBI CO- | BUWIbHBIE MPUHIUIIBI CO-
METOJIOB B HAyKe HbIE METOJIbI B paboTe | MOJIb30BAaHUEM OT/EJb- | BPDEMEHHBIX HAy4YHBIX Me- | BpeMEHHBIX Hay4YHbIX Me-
HBIX COBPEMEHHBIX | TOJOB B PEHICHUH KOH- | TOJIOB B PEIICHHH KOH-

HAYYHBIX MPHHIMUIIOB B
pabore

KpCTHBIX 3a/1a4.

KpCTHBIX 3aJla4.
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KOMIIETEHLIMA:
ITK-6 Bnanenue coBpeMEeHHBIMH KOMITBIOTEPHBIMU TEXHOJIOTHSIMH TTPH IIAHUPOBAHUU MCCIIEIOBAHUH, MTOTyYeHHE U 00paboTKa pe3ynbTaToB Hayd-
HBIX PKCIIEPUMEHTOB, cOope, 00paboTKe, XpaHEHUH, IPEACTABICHUH U Nepeiaye HayqHOH HHPOopMaIuu

KAPTA KOMIIETEHIINN

YpoBeHb Kpurepun oueHuBanus pe3yjJbTaToB 00yUYeHUs
MnaHnpyembie pe3synb-
OCBOCHMS
TaTbl 0OyYeHus 2 3 4 5
KOMIICTCHIIUH
Brnaners: HaBbikamu paboThl | 3HaeT crangapTHbIE Me- | B ynoBnerBopurens- | Bmageer HaBbikamu pa0boTel | B monHON Mepe Biazeer
C MHCIIOJIb30BAaHMEM COBpE- | TOJbl pa0OTHl Ha IEp- | HOM CTENEeHM BIAAEET | C COBPMEHHBIMU CTaHAAPT- | COBPEMEHHBIMU CTaHAAPT-
MEHHBIX CTaHJAPTHBIX IPO- | COHATBHOM KOMIIbIO- HaBBIKAMU DPa0OTBI C | HBIMH M TPOQEeCcCHOHANb- | HBIMU M TpodeccuoHab-
K-6 (eccHoHaNIBHBIX  KOMIIBIO- | Tepe (BJaJeeT HaBbl- HEKOTOPBIMH  COBpE- | HIMU KOMIIBIOTEPHBIMU | HBIMM  KOMITBIOTEPHBIMU
Brazeme co TEPHBIX TEXHOJIOTUH TUTAHU- | KAMH KOMIIBIOTEPHOTO | MEHHBIMH ~ CT@HAAPT- | TEXHOJOTHSAMH, HEOOXOIU- | TEXHOJIOTUSIMU, HEOOXO/TH-
spemenneny | POBAHAH UCCIIeIOBAaHM, 110- | HAOOpa TEKCTa, TA0IUY- | HBIMM TEXHOJOTMSAMHU | MBIMH IHpU IUIAHUPOBAHUM | MBIMU IPU IUIAHUPOBAHUU
KEMHMOTG Jy4eHuss U 0O0pabOTKU pe- | HBIX B (POPMYIBHBIX IpU  IJIAHUPOBAHUM | UCCIEAOBAHUMN, MOJIYYEHHUH, | UCCIEIOBAaHUM,  IMOJyde-
HEIML TeI;( Ho- | 3YIDTATOB HAYYHBIX DKCIe- | MaTEPHAIIOB C HCIONb- UCCIIeIOBAaHUM, MOJy- | 00paboTKH pe3y/bTaToB | HUS U OOpabOTKU pe3yilb-
Homisvi  op | PAMEHTOB, coopa, oOpa- | 30BaHHEM IIPOrpaMM YEeHMUS, XpaHEHUs, | HAyYHbIX OKCIEPHUMEHTOB, | TATOB HAyUYHBIX J3KCIIEpH-
LA OBaHPII)H 0oTku, XxpaHeHuu, npezcras- | Word, Excel), xpane- NpEJCTaBIeHUs U Te- | cOope, XpaHEHWH U Tepe- | MEHTOB, cOope, oOpa-
I/ICCJ'IGII[)OBaHI/Iﬁ JICHUM U TIepe/laye Hay4yHOH | HUS M Mepelayd Hayd- | pelayd  pe3yJbTaToB | Jayd HayyHoW HHPopMma- | O0TKe, XpaHEHHH, Npe.-
2

MoNlyueHUue |
obpaboTka pe-
3y/bTaTOB
HAy4YHBIX DKC-
MEPUMEHTOB,
cbope, o0Opa-
00TKe, XpaHe-
HUU, [IPEJICTaB-
JICHUM W TIepe-
Jlaye Hay4dHOU
uH(popMalun

uHpOpMaLUu

HOM uH(popMammu, HO
HE BJaJieeT CTaHapT-
HBIMH NPO(ECCUOHANb-
HBIMH KOMITBIOTEP-
HBIMH T€XHOJIOTHUSIMH,
MIPUMEHSICMBIMU TIPH
TJTAHUPOBAHUH HCCIe-
JTOBAHU U, TOJTyYEHUH U
00paboTku (B TOM
quclie U rpaguueckoit)
PE3yNbTaTOB HAYYHBIX
AKCTIEPUMEHTOB a
Takke coopa u mpe/-
CTaBJICHUSI HAYYHOUN WH-
¢dbopmanuu

Hay4HBIX  JKCIepH-
MEHTOB, HO JOMyCKaeT
omuOKu Tpu coope,
oOpaboTke u TmIpen-
CTaBJIICHUU pe3yJbTa-
TOB HAYYHBIX JKCITe-
PUMEHTOB W HAYYHOUH
uHpopMaluu  C Huc-
MOJIb30BAHUEM  TIPO-
(heccuoHaTBHBIX KOM-
MBIOTEPHBIX TEXHOJO-
TUH

LIMY, HO JIOIYCKaeT OTHAEIb-
HbI€ OLIMOKH ITpH 00padoTKe
pE3yJIbTaTOB HAYYHBIX JKC-
IIEPUMEHTOB ¥ HAYYHOU WH-
¢dbopmanuu.

CTaBJICHUM U IIepefadu
Hay4yHOW nH(pOpMaLuu
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YMeTb: HCHOJIB30BaTh CO-
BPEMEHHbIE  CTaHJAPTHHIE
po(hecCHOHANTLHBIE KOMIIb-
IOTEpPHBIE TEXHOJIOTUU IJia-
HUPOBAHUS MCCIEAOBAaHUM,
MOJTy4eHHSI U1 00pabOTKH pe-
3y/lbTaTOB HAYYHBIX DJKCIIC-
pUMEHTOB, cbopa, o0Opa-
00TKH, XpaHEHUH, IPEJICTaB-
JICHUH U TIepe/laye HaydHOM
uHpOpMaLUN

Ymeer MIPUMEHSTH
CTaHIApPTHBIK  Habop
KOMITBIOTEPHBIX  TIPO-
rpaMM AJi1 Habopa Tek-
cTa, TAONMUYHBIX U (op-
MYJIbHBIX MaTE€pPHAaJIOB C
WCIIOJIb30BAHUEM  TIPO-
rpamm  Word, Excel,
XpaHEeHUsT W Tiepenadu
HayyHOW HH(pOpManuu,
HO HE YMEET HCIIOJIb30-
BaTh CTaHJIAPTHBIE MPO-
(heccHOHAIBHBIC KOMITh-
I0OTepHBIE  TEXHOJIOTHU
P TUTAHUPOBAHHUH HIC-
CIIEIOBaHMM,  IOJy4de-
HUA U 0OpaboTKU pe-
3yJlbTaTOB Hay4HBIX HC-
cienoBaHuii, coopa, 00-
paboTKK U TpecTaBie-
HUU HAy4YHOU HHpOpMa-
117041

B ynosnerBopurens-
HOU CTETIEHU YMEET
MIPUMEHSITh HEKOTO-
pBle CTaHAapTHBIE
npodeccnoHabHbIC
KOMITBIOTEPHBIE TEX-
HOJIOTUH TIPH TIJIaHH-
POBaHHUU HCCIEI0BA-
HH, NOJIyYEHUs, Xpa-
HEHUs, IpeiCcTaBIIe-
HUS U TIepeaadu pe-
3yJIbTaTOB HAYYHBIX
IKCIIEPUMEHTOB, HO
JIOTTYCKaeT OUINOKHU
pu coope, oopadoTke
PE3yNbTaTOB HAYYHBIX
IKCIIEPUMEHTOB U
Hay4yHOU nH(popma-
WU TIPH UCTIOJTb30Ba-
HUU TIPpOo(heCCUOHATb-
HBIX KOMIBIOTEPHBIX
MIpOrpaMm

YMeer TmpUMEHSATH CTaH-
napTHele  npodeccroHallb-
HBIC KOMITHIOTEPHBIC TEXHO-
JOTUU TIpU IUIAHUPOBAHUU
HCCIICIOBAHUM, TTOJTYYECHHUU
U 00pabOTKH pe3ybTaTOB
Hay4YHBIX OKCIIEPHUMEHTOB,
cobopa, XpaHeHUsI U TMepe-
Ja4d  HaydYHOHM HMH(pOpMa-
IIUH, HO JIOMYCKaeT OTAEeNb-
HBIC OITMOKY TP 00paboTKe
pe3yJIbTaTOB HAaYyYHBIX JKC-
MIEPUMEHTOB U HAY4YHOW HH-
dbopMaluu ¢ UCHOIB30Ba-
HUEM TpodecCHOHATbHBIX
KOMIBIOTEPHBIX MPOTPaMM

B mnonHoit Mepe ymeer
NPUMEHSTh CTaHIAPTHHIE
IpoeCCHOHAIBHBIC KOM-
NBIOTEPHBIC  TEXHOJIOTUHU
Y TUTAHUPOBAHUH UCCIIC-
JIOBaHU#, TOJYYCHUU HH-
dbopmMaru ¢ HCIOJIb30Ba-
HUEM U U 00paboTke pe-
3yJIbTATOB HAyYHBIX JKC-
MIepUMEHTOB, cOope, oOpa-
00TKe, XpaHEHUHU, Tpej-
CTaBJICHHMH W Iepeaye
HAY4YHOH nH(pOopMau
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3HaTh: COBPEMEHHBIC CTaH-
napTHele  mpodeccuoHalb-
HBIC KOMITBIOTEPHBIC TEXHO-
JIOTUU TUJIAHUPOBAHUS HC-
CJICIOBAHMM, IIOJy4ECHHS U
00paboTKu pe3yIbTaTOB
HAyYHBIX JKCIEPUMEHTOB,
cobopa, 00pabOTKH, XpaHe-
HUU, TIPCJICTABICHUA W Tie-
penaye HaydyHOU WH(pOpMa-
ITAH;, METOJIBI ¥ TOHSATHHHBIN
amnmapar, Ha KOTOpBIX 0a3u-
pyercs paboTa 3TUX METO-
JIOB, BO3MOKHOCTH H OTpa-

HUYCHUA B MMPUMCHCHUHN
KOHKPETHBIX ~CTaHIapTHBIX
NpOPECCHOHANIBHBIX ~ TPHU

peanu3anyy Hay4yHbBIX MC-
clienoBaHni

3HaeT  cTaHAapTHBIE
MeTO/bl paboThI Ha Iep-
COHAJIIBHOM  KOMIIBIO-
Tepe, XpaHEeHHUs U Iepe-
Jauyu Hay4YHOH HWH{)Op-
MaluM, HO HE 3HaeT
CTaHJapTHBIE Tpodec-
CHOHAJIbHBIE TEXHOJIO-
THH, UCTIOJBb3yeMbIE TPH
IUTAHUPOBAaHUM  HCCIIe-
JIOBaHUH, TOJYYECHUH U
00paboTKe pe3ynbTaToB
HAyYHBIX SKCIEPUMEH-
TOB, a TaKxe cbopa u
MpEJCTaBICHUS Hay4-
HOH uHpOpMaIUu

B ynosnerBopures-
HOM  CTENeHH 3HaeT
HEKOTOpBIE CTaHAapT-
Hble TpOodecCuoHab-
HbIE KOMIIBIOTEpHBIC
TE€XHOJOTHH, HCIOJb-
3yeMble MpHU ILIAHUPO-
BaHUU HCCJIEIOBaHUM,
MOJIy4yeHuu.  XpaHe-
HUU, IPEICTABJICHUH U
neperayu  pesyJbTa-
TOB HAyYHBIX JKCIIe-
PUMEHTOB, HO 3aTpy.-
HSETCS B MPaBWIbHOMN
UHTEpIpeTaluy Hayy-
HOH nHpopmanuu,
KpOME TOro, JOIIyC-
KaeT OMMUOKU MpHU 00-
paboTKe pe3ynbTaToB
Hay4HBIX  OJKCIepH-
MEHTOB C UCMOJIb30Ba-
HUEM  CTaHAApTHBIX
po¢eCcCHOHATHHBIX
KOMIIBIOTEPHBIX IPO-
rpamMm

B nienom 3HaeT craHapTHbIE
npodeccuoHaNbHbIE KOMITb-
I0OTEPHBbIE TEXHOJIOTHH, HE-
00X0uMBIE TIPH IUIAHUPO-
BaHUU UCCIICIOBAHUH, TIOJTY-
YeHUsI U1 00pabOTKH Pe3yIib-
TaTOB HAYYHBIX JKCIEpU-
MEHTOB, cOOpa, XpaHeHUs U
nepefayd HayqyHou HHQOp-
MaIiy, 3HaeT METO/IbI U T0-
HATUWHBIN armapar, Ha KO-
TOpbIX Oazupyercst pabora
9THUX METOJOB, BO3MOXHO-
CTH W OTPaHUYCHUS B IMPU-
MEHEHUU KOHKPETHBIX CTaH-
JapTHBIX MpodeccuoHallb-
HBIX TIPH peasTu3aliy Hayd-
HBIX HCCIIEZIOBAaHUM, HO J10-
MyCKaeT OTJEIbHBIC OLTUOKH
npu 00paboTKe Pe3ysIbTaTOB
HAyYHBIX JKCIEPUMEHTOB H
Hay4YHOI nH(pOpMamu ¢ uc-
MOJIb30BAHUEM  HEKOTOPBIX
npoeCcCUOHATIBHBIX  MpO-
rpaMMm

B nmonHol Mepe 3Haer co-
BPEMEHHbIE CTaHJIaPTHbHIE
npoecCHOHANLHBIE KOM-
NBIOTEPHBIE  TEXHOJIOTUU
TEXHOJIOTUSIMH, UCIIOJIb3Y-
eMble TpU IUIAHUPOBAHUU
UCCIICIOBAHUM,  MOJIyYe-
HUS U 00pabOTKU Pe3yJib-
TaTOB HAYYHBIX OJKCIIEPH-
MEHTOB, cbOopa, 00Opa-
0OTKM, XpaHEHUHU, Mpel-
CTaBJICHUU U TMepeaaye
HAY4YHOH nH(pOopMau
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4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbl, HeO0XOAMMBbIE 1JIf1 OLIEeHKHU 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

Pesynbrarhl 00y4eHus dopmupyemast komneteHuuss | OneHouHbIe
(c ykazaHueM KoJia) cpeJlcTBa
1-iioran | 3Hath: ocHoBublie wucrounukd uH- | OIIK-4 CnocobHocThio pe- | JIaGopaTop-
(Gopmanuu 1S peneHus 3a1ad npo- | MaTh 3a1a4u NPOPECCUOHAb- | HbIe Pa0OTHI,
3uanms | GeccuoHanbHOI cQepbl ACATENBHO- | HOI JeATENFHOCTH HA OCHOBE | KOHTPOJILHBIE
CTH nH(popManoHHOW U OubIMO- | paboThI, Te-
rpaduecKol  KyJIbTYpbl € | CTHPOBAHUE,
OCHOBbI MHQOPMAIOHHBIX TEXHOJIO- npuMeHeHreM  MHGOpMAlW- | JOKIAL, pe-
TUil, OCHOBHEIE BOSMOXHOCTH M IIPA~ |y xoMMYHUKAIMOHHBIX tbepar, rpyn-
BUI PAdOTEI CO CTARMAPTHEIMH IPO- | o610 rid 1 BEIMHCTHTENb- | TIOBBIC H WH-
IPAMMHBIMM ITPOYKTAMHU IIPU PelLie-
HIH TIPO(ECCHORATBHBIX 37124 HBIX CPE/ICTB C yHETOM OCHOB- | IMBHyaJlb-
HBIX TpeOOBaHMM MH(OpMAIH- | HblEe TBOpYE-
OHHOM 6€301acHOCTH CKHMEe  3aja-
3HaTh: OCHOBHBIE COBPEMEHHBIE IIK-5 CriocoOHOCTBIO MPUOO- | HUS,; KOM-
HAyYHBIE METOJIbI peraTh HOBBIE 3HAHUSA C WC- | IUIEKT THIIO-
[I0JIb30BaHUEM COBPEMEHHBIX | BBIX 3a1a4
3HaTh: NPHUHIUIB [TPUMEHEHMs | HAYYHBIX METOJIOB U BJaJICHUE
COBPEMEHHBIX METOJIOB B HAayKe UMM Ha YpOBHE, HEOOXOIu-
MOM JUTSI peIICHUS 33124, UMe-
IOUIMX €CTECTBEHHOHAyYHOE
COJIepKaHNEe ¥ BO3HUKAIOIINX
IIPU BBITOJIHEHUH MTPOodeccro-
HaJIbHBIX (PYHKINN
3Hate: coBpeMeHHble cranaapT- | [IK-6 Bragenuem coBpemen-
HBIE TPO(ECCHOHATEHBIE KOMIIBIO- | HBIMHA KOMITBIOTEPHBIMH TEX-
TEpHbIE TEXHOJOIWU IUIAHUPOBA- | HOJIOTUSMH NPH MJIAHUPOBA-
HUS UCCIIIOBAaHMMA, MOMYYCHUSI U | HUU MCCIEIOBAHUH, MOITyYe-
00pabOTKM PEe3ysIbTaTOB HaY4HBIX | HUM U 00pabOTKe pe3ynbTa-
OKCIEPUMEHTOB, cOopa, o00pa- | TOB HAyYHBIX IKCIIEPUMEH-
00TKH, XpaHEHHH, IPEJCTaBICHNUN | TOB, cOope, 0OpaboTke, Xpa-
W Tiepenavye Hay4YHOH wWH(pOpMa- | HEHUH, IPEJCTABICHNH U Tie-
LIUM; METOJbl M MOHATUHMHBIN am- | perade Hay4HOH HH(pOpMa-
mapat, Ha KOTOpbIX Oasupyercs | IUU
paboTa 3TUX METOJ0B, BO3MOXHO-
CTH M OTpPaHHYEHHSI B TPUMEHEHUN
KOHKPETHBIX CTaHAAPTHBIX MpO-
(eccrOoHaIbHBIX TPU peaTnu3aluu
HAYYHBIX UCCIIEIOBaHUN
2-1i oran | YMers: OIIK-4 CmnocobHocThiO pe- | JTabopaTop-
TIPOBOJUTh TEPBHYHbIA IOMCK HH- | [IaTh 3aJa49u NPOPECCHOHATb- | HblE PabOTHI,
VYmenns | $opmammu juis pemenus npodeccho- | yoji nesTeabHOCTH HA OCHOBE | KOHTPOIBHbIE
HANbHBIX 3314 UH(POPMAIMOHHOM U OUbIHO- | paboThl,  Te-
YMers: rpadu4eckoil  KyIbTyphl ¢ | CTHPOBAHHME,
NPUMCHATL CTAHAAPTHOC IMPpOrpaMm- IPUMCHEHHEM I/IH(I)OpMaLII/I- JOKIIAJ, pe-
HOe oOecrieueHHue MpH PEIIeHUH XH-
MHYCCKUX U MATCPUATIOBEAYCCKUX 3a- OHHO-KOMN{’YHHKaHHOHHBIX (bepaT, rpyn-
TEXHOJIOTUH M BBIYMCIUTEIb-
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Jad, TpH MOATOTOBKE HAy4YHBIX IyO-
JIUKAIUH] 1 TOKJIaJ0B

HBIX CPEJICTB C Y4E€TOM OCHOB-
HBIX TpeOOBaHU HHPOPMAIIH-
OHHOM 0€30MMacHOCTH

IIOBBIE U HH-
JIBUYaJTb-
HbIE TBOpYE-

YmMetb: ycranaBiauBath HeoOxoau- | [IK-5 CrniocobHOCThIO IPHOO- | CKHE 3a1a-
MOCTh TNPUMEHEHHSI OIpE/eNieH- | peTaTh HOBBIE 3HAHUSI C HC- | HUSA; KOM-
HBIX HAyYHBIX METOJOB JUISl pellie- | MOJIb30BAaHUEM COBPEMEHHBIX | IJIEKT  THUIIO-
HUSI KOHKPETHBIX 3a/1a4 Hay4HbBIX METO/IOB U BJIaJICHUE | BBIX 3a/1a4
VYMeTh: yCTaHaBIMBAaTh B3aMMO- | UMH Ha YPOBHE, HEOOXO0Iu-
CBSI3b MEXJY KOHKPETHO pellae- | MOM JJIA PELICHUA 3a1a4, UMe-
MO TMpakTHYeCKoW mpodeccuo- | IOIKUX eCTeCTBEHHOHAYYHOE
HaJIBHOW 3ajadedl W MpUMEHsie- | COAEpPIKaHuEe U BO3HUKAIOIINX
MBIMH COBPEMEHHBIMH HAYYHBIMH | IIPY BBINOJIHEHUH ITPOdeccro-
METOJIaMU HAJIBHBIX (QYHKIUH
YMetb: ucnonp3oBath coBpeMeH- | [IK-6 Binagennem coBpemen-
HbIC CTaHAApPTHBIE MPOGECCHO- | HBIMU KOMITBIOTCPHBIMH TEX-
HaJbHBIE KOMIIBIOTEPHBIE TEXHO- | HOJIOTMSIMH IIPH IJIAHUPOBA-
JIOTUY IUUJIAaHUPOBAHUS UCCIIE0OBA- | HUM UCCIIEJOBaHUM, MOTyye-
HUH, MOy4eHus: U 00paboTKH pe- | HUU U 00paboTKe pe3ynbTa-
3yJIbTATOB HAYYHBIX IKCIIEPUMEH- | TOB HAYYHBIX KCIIEPUMEH-
TOB, cO0Opa, 00paboOTKH, XpaHEHUH, | TOB, cOope, 00paboTKe, Xpa-
MPEACTABICHUH U Tepeade Hayd- | HeHUH, PEJCTaBICHUH U TIe-
HOI uHpOpMaIH penaye Hay4HOU UHpOpMa-
1007078
3-ii oatan | Brnangers: OIIK-4 CnocoOHoctbio pe- | JJabopatop-
Bnaners | HaBbIKaMu pabOTBI C HAYYHBIMU U 00- | miaTh 3a1a49u NPOPECCHOHANb- | HblE PabOTHI,
HaBbI- Pa30BaTCJbHBIMH ITOpTATaMU HOH JEATENBHOCTH HA OCHOBE | KOHTPOJIbHBIE
KaMm Brazers: UHPOPMAIIMOHHOW U OMONMo- | paboTh,  Te-
" 0a30BBLIMM HaBBIKAMU IIPUMCHCHU Fpa(i)I/I[IeCKOI;’I KYJIbTYPBI ¢ | cTupoBaHue,
CTaHAAPTHOIO TMPOTPaMMHOI0 obec- npuMercHIeM  MHGbOPMAIH- | TOKTAL,  pe-
MEYCHUS JIJIs1 00paObOTKU PE3yJIbTaTOB
UCCIIEIOBAHUN U NPEJCTABICHUS UX OHHO-KOMI\{yHHKaHHOHHHX (epar, rpyn-
HAyGHOMY COOGIIECTBY TEXHOJIOTUI U BBIYMCIUTENb- | IOBBIE U HH-
HBIX CPEJICTB C yY€TOM OCHOB- | TUBUIYaJThb-
HBIX TpeOoBaHU HHGOpPMAIU- | HBIE TBOpYE-
OHHOM 0€30M1acCHOCTH CKHe  3aj]a-
Bnanets: ocHoBHbIME coBpemeH- | [IK-5 CniocoOHOCTBIO TpH00- | HUS, KOM-
HBIMH HayYHBIMH METOJaMHU peTaTh HOBBIE 3HAaHUS C HUC- | IUIEKT THIIO-
Bnaners: npunnumamu 3¢ HEeKTuB- | MOIL30BAHUEM COBPEMEHHBIX | BBIX 3a7a4

HOro HMcCIOJIb30BaHUsA HWMCIOIIN-
MUCA HAYYHBIX METOJ0B

Hay4YHbIX METOJIOB U BIIaJICHHUE
UMU Ha YpOBHE, HeoO0XoIu-
MOM JUTS peIIeHus 3aa4, uMe-
IOIUX €CTECTBEHHOHAay4YHOE
coJiep’KaHHEe U BO3HUKAIOIINUX
IIPU BBITOJIHEHUH TTpOodeccro-
HaJIbHBIX (PYHKUINN

BrnaneTs: HaBbIKaMu pabOTHI € UC-
M0JIb30BAHUEM COBPEMEHHBIX
CTaHJAPTHBIX TPOPECCUOHATBHBIX
KOMIIBIOTCPHBIX TEXHOJIOTHI TIJIa-
HUPOBAaHUM HCCIIEOBAHUMH, MOY-
YeHus1 U 00pabOTKHU pe3yIbTaTOB
HAYYHBIX HKCHEPUMEHTOB, cOOpa,

ITIK-6 BnanenueM coBpeMeH-
HBIMH KOMITBIOTEPHBIMHU TEX-
HOJIOTHUSIMU TIPH TIJIAHUPOBA-
HHUH UCCJIE0OBaHUM, MOTy4e-
HUU ¥ 00paboTKe pe3ynbTa-
TOB HAYYHBIX dKCIICPUMEH-
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10.

11.

12.
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14.

15.

16.

17.

18.

19.

20.

00paboTKH, XpaHEHUH, MPECTaB- | TOB, cOope, 06paboTke, Xpa-
JICHWW W Teperadye HAyYHOW WH- | HEHUH, IPEJICTABICHUH U TIe-
bopmanun penade Hay4HOI nH(pOpMa-
1812031

Bomnpocekl Kk 3xk3aMeny

BeTBu TeopeTrueckoi XMMUU U pelIaeMble ¢ MX IOMOIIBIO 3a1a4H.

B3aumocBs13b MeXly pa3IMUHbIMU HalPaBICHUSAMH TEOPETUUECKON XUMUH.

[TpruMeHeHne METO10B TEOPETHUECKOW XMMUU B PEILIEHUH [TPAKTUYECKHX 3a/1a4.

Kparkas XxapakrepucTuka METOJOB MOJEKYISPHOW IUHAMUKH, MOJIECKYJISIPHOM MEXaHWKH,
KBAHTOBON XMMHUH, MOJIEKYJIIPHOI'O MOJIEIMPOBAHUS U XeMOMHpopMaTuku. JlocToMHCTBa, He-
JOCTaTKH 3THUX METOAOB. ,IX BO3MOXXHOCTH B PEIICHUU MPAKTHUYECKUX U (PyHIAaMEHTAIbHBIX
3ajjay OpraHMYeCcKOW U HEOPraHUYECKOH XUMUH.

BoruncnuTenbHas XuMusl Kak crioco0 IpOBEAEHHUS] XUMUYECKUX HcciaenoBaHui. Tumosele 3a-
Jlaud BBIYMCIUTEIbHON XUMHH.

XemounH(popMaTHKa Kak Hay4yHas aucuumuinHa. Omnpenenenue. Hayunsie HanmpaBieHus, 00b-
e/IMHsAeMble XUMOUH(OPMATUKOH.

XeMo- 1 6monH(OpMATHKA B PEIICHUH OCHOBHBIX 337129 (PU3MUECKON OPTaHUICCKOM XUMHUH.
[ToHsiTHE O MOAETUPOBAHUU «CTPYKTYpPA-CBOUCTBO» U «CTPYKTYpPa-aKTUBHOCTHY» B XeMOUH(Op-
MaTHKeE.

WMHayKTUBHBIN U IeAyKTUBHBIN MOAXObI B XeMo- U OnouHdopmaruke. Llenu, npecnenyemble
XeMOUH(POPMATUKOIA.

MoszekymsipHas MeXaHHKa Kak METOJ pacyeTa TeOMEeTpHH U 3Hepruu Moiiekyd. [Ipenmyiectsa
Y HEJI0CTaTKHU 3TOT0 METOJa.

[TonsiTHE «CHIIOBOE 10JIE» B BBIYMCINTENBHON XUMUN. METO CUIIOBBIX MOJIEH KaK METOJ, pea-
JU3YIOMIMHA OCHOBHYIO UJEI0 MOJIEKYJISIPHOW MEXaHUKHU.

Pacyer nosHOM PHEPrUM MOJIEKYJIBI U €€ JHEPreTUYECKUX COCTaBISIOLUIMX B METOJAE CHUIIOBBIX
HOJIEH.

CBs3bIBaIONINE U HECBA3BIBAIOINE B3aUMOIEHCTBHS B MOJIEKYJIaX.

TeopeTnueckre OCHOBBI METOIa MOJIEKYJISIpHONM nuHaMuKku. [IpencraBieHe MoieKyn opraHu-
YECKUX COCIMHEHUN B METOZE MOJIEKYJISIPHON JTUHAMUKH.

Me:xaToMHBbIE€ B3aUMOAECHCTBHS U CyMMapHbIE CUJIbl B MOJIEKYJIaX B METO/1€ MOJIEKYJISIPHOM 11~
HaMUKHU. PacueT 2BONIOIIMY MOJIEKYJISIPHBIX CUCTEM, a TAK)KE TPAEKTOPUU MX JIBUIKEHUS BO Bpe-
MeHH. JIOCTOMHCTBA, HEJOCTATKU 3TOI'0 METO/1a, €r0 BO3MOXKHOCTH B PEIIEHUH MPAKTUYECKUX
U QyH/IaMEHTAIbHBIX 33]]a4 OPraHUYECKOM U HEOPraHMYECKOW XUMUHU.

[TonsiTHe «XxuMHUYECKOE MPOCTPAHCTBO». OCHOBHBIE CIOCOOBI MPECTABIEHUS XUMHUUECKHUX CO-
eIMHeHUH (CTpyKTypHas Gopmyia, OpyTTo-hopMyia, TPUBHAILHOE Ha3BaHUE, Ha3BaHHUE B CO-
otrBeTcTBUM ¢ HOMeHKiIatypoit MIOITAK).

['padbl 1 BEKTOPHI AECKPUITOPOB) KaK CIOCOOBI NpecTaBiIeHUs MojioeKy. [TonaTue momieky-
JsipHOTrO rpada B TeopeTudeckoi XxuMuu. MosnekynsapHo-rpadoBoe MpeacTaBieHe opranuye-
CKHX MOJIEKYIL.

Ornucanue CTpyKTYyp XMMHUYECKUX COEIUHEHHM C HCIOIb30BAaHHUEM BEKTOPOB MOJIEKYISIPHBIX
neckpunTopoB. [ToHATHE AeCKPUNTOPA B BBIYUCIUTEIBHON XUMUU. TpeboBaHus, TpUMEHseMbIe
K MOJIEKYJISIPHBIM JleckpuntopaM. JKenarenbHble XapaKTEPUCTUKH I€CKPUIITOPA.
CoBpemennsle kinaccudukanuu aeckpuntopos. 1D-4D-geckpuntopsr u 1D-4D —npencrasne-
HUSL MPOJIEKYJI B BBIYUCIUTEIbHOW XUMUH.

Pacuer Mep cxoacTBa XUMUYECKUX COETUHEHUM HA OCHOBE PA3IMUHBIX TUIIOB METPHUK (IKBKJIHU-
JIOBO, MAHXATTEHCKOE PacCTOSIHUE, paccTosiHne Maxamano6uca, MUHKOBCKOTO | T.1.), KO3(-
¢umenta Tanumoto, [aiica, Kap6o, TBepckoro u 1.1.
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22.

23.

24.
25.

26.

217.
28.

29.

30.
31.

32.

33.

34.

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

42.
43.

Knaccudukanus npeacraBieHni XMMUYECKIX COSMHEHHU B 3aBUCUMOCTH OT UX OPTaHHU3AIHH
(JTuHeltHOe, MPENCTaBICHUS MOJIEKYJISIPHBIX IpadoB, TpEeXMEpHbIE M UYEThIpEXMEPHBIE Mpel-
craBneHus. [loHsTHE «MaTpHIa CBs3€i», «MaTpULla PACCTOSHUNY», «MaTPHUIA CMEKHOCTHY,
CTPYKTYpbl Mapkyiia, Z-MaTpHiia B BBIYUCIUTEIbHON XUMHUU.

CoBpeMeHHbBIE TpeOOBaHMS K CTaHAAPTHBIM 0OMEHHBIM (opmaram ¢aitnoB. Kiaccuduxarms
CTaHIApTHBIX 00MeHHBIX (opmaroB ¢aitnoB. Dopmatert MDL, SDF, RXN, RDF, Sybyl mol2,
PDB, CML, ux TOCTOMHCTBA, a TAK)KE OPraHUYEHUS, COBMECTHMOCTh C COBPEMEHHBIMH KOMITh-
IOTEPHBIMU IIPOrpaMMaMU M IMaKeTaMU MTPOrPaMM.

KonBepranus Mexay pa3IMYHbBIMH MPEICTABICHUSIMU MOJEKYJ B BBIUMCIUTEIBHON XUMUU H
BO3HHUKAIOIIKE TPU ’TOM OCHOBHBIE ITPOOJIEMBI.

[Tonxonel 1u1st aBTOMaTHueckoi kouBeptauuu 2D-ctpykryp B 3D.

[TporpaMMmsl [J1 aBTOMAaTUYECKOM KOHBEPTALIMU MEKY Pa3IMYHBIMU MPEACTABICHUSIMU MOJIe-
KyJl 1 OCHOBHBIE TPEOOBAHUS K HUM.

O6mue cBeneHus o 6azax AaHHbIX. KOMIOHEHTH HHPOPMAIIMOHHOM CUCTEMBI (IPUIIOKEHUS U
cucteMsbl 0a3 ganHbIX ). Opranuzanus nHPOpMaAMOHHON cucTeMsl. [ToHsTHE O KapTpUIKe NTaH-
HBIX U MEeTaJaHHBIX. THUMbI 0a3 NaHHBIX (MepapXHUecKas cucTeMa, 0a3bl JaHHBIX CETEBOrO TUIIA,
peNAIUOHHBIEC 0a3bl TaHHBIX ).

Tunsl 6a3 JaHHBIX IO DHIrENIO (JTUTepaTypHbIe, hakTorpaduyecKkue, CTPYKTYpHBIE).

Buas! cTpyKTypHOTO MOKCKa B Pa3IMYHBIX XUMHUYECKUX 0a3zax JaHHBIX (TIOMCK MO CTPYKTYpE,
MOJICTPYKTYpe, HAICTPYKTYpE, MO MOA00HIO).

DKCIIepUMEHT, TPOCTPAHCTBO BEIOOPKH U pe3ynbTar. CTaTHCTUKA B BEpOSTHOCTH. [loBTOpEeHNe
ucnblTaHui. 3akoH Oonbinux uncen. LlentpanbHas npenensHas Teopema. Coop U aHANIU3 JdaH-
HbIX. C)KaTHe TaHHBIX.

[TonsiTue «perpeccuoHHbIN aHanu3y». OOIIMe MPUHITUIIBI TOCTPOCHHS PETPECCUOHHBIX MOJIEIIEH.
[Mpuniunuansaeie ommuns Mexay SAR QSPR/QSAR-mopensimu. Pacder u dusmueckuit
CMBICJT perpecCUOHHbBIX KoddduiueHToB. [locTpoeHne perpecCuoHHbIX MOJIENeH, OMUChIBAIO-
MIUX KOJIMYECTBEHHYIO CBSI3b «CTPYKTYPa-CBOMCTBO» M «CTPYKTYPa-aKTUBHOCTH» U KPUTECPUH
ux anekBaTHocTH (Mozenn QSPR/QSAR). F-craTicTHKa B perpEeCCHOHHOM aHAITU3e.

DTansl perpecCHOHHOTO aHaIN3a MPH TOCTPOCHUH PETPECCHOHHBIX Mojenell. OCHOBHBIE Tpe-
OOBaHMS K pErPECCUOHHBIM MOJIEIISIM.

[TaxeTs! mporpamMm JUTst 00paOOTKH MCXOAHBIX JaHHBIX, pacdyeTa Pa3HbIX THUIIOB JIECKPHUIITOPOB
u noctpoenusi QSPR/QSAR-Mmoenei.

[penobpadoTka nanubix nepen nocrpoeaneM QSPR/QSAR-moneneit. MatemaTuyeckas mpe-
nobpabotka naHHbIX. KpaTkas xapakrepuctuka 1 D-6D-meTon0B MmogenupoBanus QSAR.
MHOXeCTBEHHas IMHEWHas perpeccus. [JocTONHCTBA M HENOCTATKH METO/a.

MeTo 4acTUYHBIX HAUMEHBIITUX KBaApaToB. JIOCTOMHCTBA U HEAOCTATKU METOAA.

Merton 6amxaimux cocenei. JIocTOmMHCTBAa M HEAOCTAaTKA METO/1a.

HckyccTBeHHBIE HEMPOHHBIE ceTH. JIOCTOMHCTBA U HEIOCTATKU METOA.

Meron OonopHBIX BEKTOPOB. JJOCTOMHCTBA M HENOCTATKH METO/A.

JlepeBbst IpuHATHUS petieHnid. JIoCTOMHCTBA U HEOCTAaTKU METOAA.

CyTb MeTo/1a MOJIEKYIISIPHOTO JIOKHHTa. AJITOPUTMBI MOJIEKYJISIPHOTO JOKHHTA U TPOTPaMMHEIE
MaKeThl, peaTU3yOLIIe STOT METOI.

Bubl MeTO10B MOJIEKYIISIPHOTO IOKMHTA U UX UCIIOJIb30BAHKE B PEIICHUU MPUKIATHBIX 3a/1a4.
Coueranne MeTo/1a MOJICKYIISIPHOTO JIOKWHTA C JPYTUMH METOJaMU MOJEKYJISIPHOTO MOJIEITH-
pPOBaHMSL.

CTpyKTypa 3K3aMEeHAIIHOHHOI0 OHnJIeTa.
SKSaMGHaHI/IOHHBII\/'I OWJIET COCTOUT U3 JABYX TCOPETUUYCCKHUX BOIIPOCOB, BKIIIOYCHHBIX B IIPO-

rpaMMy quciuIuMHbL. Kax it Borpoc oneHnBaercs 15-10 6amnamu. Takum o0pa3oM, MaKCUMaTbHBIN
0ayu1, KOTOPBIM MOKHO TIOJTYYUTh Ha dK3aMeHe, cocTanisieT 30 6amioB. bamiel, moaydeHHbIE PU c1aue
9K3aMeHa, CyMMHPYIOTCS ¢ OalljlaMH, MOJIYYeHHBIMH B XO/I€ CEMECTpa.

OO0pasel PK3aMEHAIIMOHHOTO OMieTa
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MMWHOBPHAYKH POCCHUUA

denepanbHOE rocyIapCcTBEHHOE 010 KETHOE 00pa30BaTeNIbHOE YUPEKIEHHE BBICIIIETO 00pa3oBa-
HUS
«BAIIKUPCKHUM TOCYJAPCTBEHHBIM YHUBEPCUTET»
XuMu4ecKkuil (haKyabTer

Hanpasnenue 04.05.01 «®yHnameHTanbHas U NPUKIATHAS XUMUS

I[I/ICL[I/IHJII/IHa HCDCOHaJIbHBIG KOMIIBIOTCPHI B XUMHUN

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. BerBu TeopeTHUECKON XMUMUU U PeLIaeMble C MX ITOMOILIbIO 331a4H.

2. Kparkass xapakTepuCTHKa METOJOB MOJICKYJSIPHON IHHAMHUKH, MOJIEKYJISPHOM MEXaHWKH,
KBaHTOBOM XMMUH, MOJIEKYJISIPHOIO MOJIEIMPOBAHUS U XeMOMH(popMaTuku. JlocTOMHCTBa, He-
JIOCTAaTKU ATUX METOA0B. MIX BO3MOYKHOCTHU B PEIICHUN MPAKTUYECKUX U PYHIaMEHTAJIbHBIX 3a-
Jla4d OpraHM4eCcKON U HEOPraHUYECKOW XUMUH.

3aB. kadenpoii Gpu3nuecKol XUMUU
1 XUMHU4IecKoi sxonoruu baml'VY, mpod. A.I'. Mycrapun

2018-2019 yu. r. Kadenpa ®X u XD

Kpurepun onenku (B 0aj1ax) Ha IK3aMeHe:

- 25-30 6aJ10B BBICTABIIICTCS CTYICHTY, €CIIU CTYJCHT JAJI MOJIHBIC, Pa3BePHYTHIC OTBETHI Ha
BCE TEOPETHUYECKUE BOIPOCHI Onera, MpoAeMOHCTPUPOBaJl 3HaHUE (DYHKIIMOHATIBHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX JJIEMEHTOB, YMEHUE NMTPUMEHSITh TEOPETUIECCKNE 3HAHUS TIPH BBITOIHECHUN
NpakTU4YecKuX 3aaHuid. CTyeHT 0e3 3aTpyJHEeHNI OTBETUII Ha BCE IOTIOJIHUTENbHBIE Bonpockl. [Tpak-
TUYECKasi 4aCTh padOThI BHIIIOJIHEHA IOJHOCTHIO 0€3 HETOYHOCTEN U OLIMO0K;

- 17-24 6ann0B BBICTABISETCSA CTYJCHTY, €CIM CTYJCHT Packpbll B OCHOBHOM TEOPETUYECKHE
BOTIPOCHI, OJTHAKO JOMYIICHB HETOYHOCTH B OTIPE/IEICHUH OCHOBHBIX MOHATHH. [IpH oTBeTe Ha HOTOJ-
HUTEJIbHBIE BOIPOCHI TOMYIIEHbI HE0ObIINE HETOYHOCTH. [Ipy BHIMOITHEHNU IPAKTHUECKON YacTH pa-
0O0ThI TOMYIIEHBI HECYIIECTBEHHbBIE OLIHMOKH;

- 10-16 GanioB BBICTABISETCS CTYJEHTY, €CIIM IIPU OTBETE HA TEOPETUUYECKHE BOIPOCHI CTY/IEH-
TOM JIOIYIIEHO HECKOJBKO CYIMIECTBEHHBIX OMMOOK B TOJIKOBAHMUH OCHOBHBIX OHATHH. Jlornka u moJ-
HOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI MPOOEIbl B 3HAHUU OCHOBHBIX MeTO/10B. Teo-
peTHYeCcKHe BOTPOCHI B IIEJIOM H3JI0KEHBI JIOCTATOYHO, HO C MPOITycKaMu Marepuaina. VIMeroTcst mpuH-
[UNHAJIbHBIE OIIMOKH B JIOTUKE TIOCTPOEHHUS OTBETa Ha Bompoc. CTYJAEHT He PelIni 3a/1auy Wik Ipu
peLIeHNUH JOMYIEHbI IpyOble OIINOKH;

- 1-10 6a/JI0B BBICTABISETCA CTYAEHTY, €CJIM OTBET HAa TEOPETHUECKHUE BOMPOCHI CBUAETENb-
CTBYET O HETIOHMMAHUH U KpaifHe HETIOJIHOM 3HAaHUH OCHOBHBIX MOHATUH U MeTOZ0B. OOHApYyKHBaeTCs
OTCYTCTBHE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUN MPU BBIMOJIHEHUH MPAKTHYECKUX 3aJaHUM.
CTyneHT He CMOT OTBETHTH HU Ha OJIUH JIOTIOJIHUTEIIHHBIN BOIIPOC.
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Tembl 3cce
(pedepartoB, 10KI2I0B, COOOIIEHUIT)

110 AUCIHUITJIINHE HepCOHaHBHBIe KOMHBIOTCpBI B XUMHUHA
(HamMeHOBaHUE TUCIIUTLIAHEI)

1. Boruucnurenbabie BO3MOKHOCTH ntakeTa rnporpamm MOE.

2. BerurciuTensHble BO3MOXHOCTH MakeTa nporpamm Sybyl.

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

S. KBaHTOBO-XMMHYECKOE UCCIIEJOBAHUE MOJIEKYJISIPHBIX CUCTEM.

6. KondopmannonHnsrit anaims MoJiekysa metosiom MonTe-Kapiio.

7. KondopmanunonHblif aHamu3 MOJIEKYI METOJaMH MOJIEKYJISIPHON TUHAMUKH.

8. BerurciurensHble BO3MOXHOCTH makeTa mporpamm HyperChem.

9. KomnbroTepHoe MoenpoBaHrue CTPYKTYp OUOTIOIMMEPOB.

10.  buoundopmaruka Kak HayKa.

11.  XemomH(]pOpMaTHKa KaK CIIOCO0 U3y4eHUsI B 00pabOTKH XUMHUYECKON HH(DOPMAIIH.

12. MounekynspHO-IMHAMUYECKOE MOJICTUPOBAHUE CTPYKTYP OMOMOINMEPOB.

13. MouekymspHbIE TECKPUNITOPBI U UX UCIOJIb30BAHNE B BEIYMCIUTEILHON XUMUH.

14, CrannmapTHbie 0OOMeHHbIE (hopMaThl ()alijIOB B BEIYUCIUTEIBHON XHMMHH.

15.  BupryanbHBI CKPUHUHT OHMOJIOTMYECKH AKTHUBHBIX BEIIECTB METOIOM MOJIEKYJISIPHOTO JO-
KHHTA.

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

19. MonekynspHbIi JOKUHT HU3KOMOJIEKYJISIPHBIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB C HCIOIB30-
BaHHeM mporpammbl AutoDock.

20.  MonekynspHbI JOKUHT HU3KOMOJIEKYISIPHBIX OMOJIOTHYECKN aKTUBHBIX BELIECTB C MCIIOJIb30-
BaHueM nporpammbl AutoDock Vina.

21.  IlpoTenH-pOTENHOBBIN JOKHHT.

22.  CrocoObl IpeACTaBICHUS] XUMUYECKIX COCTUHEHNH B BBIYACIUTENBHON Xumun. [loHsTHE MO-
JEeKyJIsIpHOTO Tpada.

23.  QSAR-mozmenmpoBaHHE pa3HBIX BUIOB OMOJIOTHYECKOW aKTUBHOCTH.

Kputepumn onenku (B 6a/s1ax) pedgeparos:

Hanucanue pedepara cregyer HavyaTh ¢ M3IOKEHHS TJIaHA TEMbI, KOTOPBIM KaK MUHUMYM
BKJIIOYaeT 3 ITYHKTA. IIman JOJI?KEH OBITH JIOTHYHO M3JIOKEH U JOJDKCH BKIIOYATh B ceOst BBCICHUC U
3aKJIIOUEHUE.

Pedepar 3aBepiaeTcsi CnMCKOM HCIIOJIB30BAHHOM JIUTEPATYPHI.

3anayn cTy/IeHTa IPU HaMcaHUM pedepara 3aKIII0Ual0TCs B CIECTYIOIIEM:

1. JIOTUYHO M T10 CYIIECTBY MU3JIOKUTh BOIIPOCHI TUIAHA;

2. 4eTKO c(hOpMUPOBATH MBICIH, MOCIEAOBATENBHO M SICHO M3JIOKUTH MaTepHal,
MIPaBUJILHO MCIOJIB30BaTh TEPMUHBI U MIOHSTHS;

3. [I0Ka3aTh YMEHUE IIPUMEHATh TEOPETUYECKHUE 3HAHUS HA IIPAKTHUKE;

4. IT0Ka3aTh 3HAHWE MaTepuasa, pPEKOMEHI0BAHHOI'O 10 TEME;

5. UCIOJIb30BATh Ui SKOHOMHYECKOT0 0OOCHOBAaHUS HEOOXOAMMBIM CTaTHCTHYe-

CKUHI MaTepHail.
Pedepar oriennBaercs npenogasareneM Kadeapsl MO CIETYIOUMM KPUTEPHUIM.
O6nvem pedepaTa 10DKEeH OBITH HE MeHee 12-18 cTp. MaMHOMUCHOTO TeKCTa (aHAJIOT — KOM-
neroTepHbIN TeKCT Time New Roman, pasmep mpudTta 14 uepes nonropa HHTEpBaia), BKIOYasI
TUTYJbHBIN JIUCT.
5 6a;110B cTaBUTCSA, €CIIU BBINOJIHEHBI BCe TPEOOBaHMS K HAIMMCAHUIO M 3alIMTe pedepaTa: 000-
3Ha4YeHa rnpoodiieMa u 000CHOBaHa €€ aKTyaJIbHOCTb, ClIENIaH KPATKUI aHATN3 Pa3IMYHBIX TOYEK 3PCHUS
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Ha pacCMaTpHUBAEMYIO MPOOIEeMy M JIOTUYHO M3JI0KE€HA COOCTBEHHAs MO3MLUs, CHOPMYINPOBAHBI BbI-
BOJIbI, TEMa PACKPHITa IMOJTHOCTHIO, BRIZIEPKaH 00bEM, COOITI0ICHBI TpeOOBaHUS K BHEITHEMY OdopmiIe-
HUIO, JaHbI NPABUJIBHBIC OTBCTHI HA JOMMOJIHUTCIIBHBIC BOIIPOCHI.

4 6ajis1a — OCHOBHBIC TPEOOBaHUS K pedepary U ero 3amuTe BBIIOJIHEHBI, HO IIPH 3TOM JOIYIICHBI
HGI[O‘IéTBI. B YaCTHOCTHU, UMCIOTCA HCTOYHOCTHU B U3JIOKCHUHN MaTCpUalia; OTCYTCTBYCT JIOTUYCCKAA I10-
CJICZIOBATEIILHOCTD B CYXKJICHUSX; HE BBIZICPKaH 00BEM pedepara; HIMEIOTCs YITYIICHUS B 0POPMIICHHU;
Ha JOIMOJIHUTCIIbHBIC BOIIPOCHI ITPU 3alIUTC JaHbl HCIIOJIHBIC OTBCTHI.

3 Gans1a — UMEITCS CYIIECTBEHHBIC OTCTYIUICHUS OT TpeOoBaHMid K pedepupoBanuio. B gacTtHO-
CTH: T€Ma OCBEIICHA JIMIITb YACTUYHO; JOMYIIECHHI (DaKTHYeCKHe OUIHMOKU B COAEpIKa-

HUM pedepara WK PU OTBETE HA JOMOJHUTEIBHBIC BOIIPOCKL, BO BPEMsI 3alIIUTHI OTCYTCTBYET BbI-
BO/I.

2 fanaa — Tema pedepara He pacKpbiTa, OOHAPYKHBACTCS CYNICCTBEHHOE HEIMIOHMMAHHUE IIPO-
0JIeMBL.

1 6ana - Tema pedeparta He pacKphITa, CTYICHT HE TOHUMAeET mpobiiemy 0 6amnoB — pedepaT BbI-
MyCKHUKOM HE MIPEJICTABJICH.

Kpurepun oneHkH 10KJIa/10B U Npe3eHTanui (B 6a/11ax)

Kpurepuii KonnuectBo 0anios
2 3 4 5
KauecTBo nokmana Hoxman 3auntel- | Jloknaxg pac- | Uérko BeicTpoeH | Jlokian mpousso-
BaeT CKa3bIBacT, | AOKJIAJ, BIajiceT | OUT BBIIAIOIICecs
HO HE 00BsIC- | HIUTFOCTPATUB- BIICUATIICHUE
HEHAa CyTh HBIM MaTepua-
paboThI JIOM
KadgecTBO O0TBETOB He moxer oTBe- He moxer He moxer orBe- | OTBeuaeT Ha 00JIb-
Ha BOIIPOCHI TUTH HU HA OJIUH 4&TKO OTBE- TUTH Ha 0OJIb- | IIMHCTBO BOIIPOCOB
BOIIPOC TUTh HAa BO- | LIMHCTBO BOIIPO-
TIPOCHI COB
Ucnons3oBanue ne- | JlemoHCTpalnoH- [Ipencras- JemMoHcTpanu- ABTOp npeocTa-
MOHCTPAILIMOHHOTO | HBIA MaTepuai OT- | JICHHBIN Jie- OHHEIN MaTe- BUJI JEMOHCTpaLH-
Marepuaia CyTCTBYET MOHCTpAILM- | pUAT UCHOJIB30- | OHHBIA MaTrepual u
OHHBIA MaTe- | BaJICA B IOKJIAJE | TNPEKPACHO B HEM
puai He uc- OpPUEHTUPOBAJICS
MOJIB30BAJICS
JOKJIa9u-
KOM
Odopmnenue ne- Hemonctpanmon- | [IpencraBnen | [emonctpanu- | K memoHcTpanmon-
MOHCTPAIIMOHHOTO | HBIM MaTepual OT- IJIOXO OHHBIN MaTe- HOMY Matepuany
Marepuaia CYTCTBYET odopmIIeH- pHaIT XOPOILIO HET PETeH3UI
HBIM JEMOH- odopmIieH, HO
CTpalHOH- €CTh HETOYHO-
HBIA MaTe- CTH
puan
.Bnagenue aBropom | ABTOp cnabo Bia- | ABTOp Bia- Hcnonan30BaHbI Iloka3ano Bnase-
HAyYHBIM U CIIEIU- | JeeT 0a30BBIM arl- neeT 6azo- oOIeHay4Hple U | HUE CIEIUaTbHBIM
aJbHBIM anmnapaToM rnapaTom BBIM anmnapa- CIICIHaNbHBIC arnmapaTom
TOM TEPMHUHBI
UETKOCTh BBIBOAOB, | ABTOp HE caenal BriBoin1 BriBogb1 HEUéT- BriBoaBI TOITHO-
00001IaronMX 10- BBIBOJIOB HUMEIOTCS, HO KHe CTBIO XapaKTepH-
KJaj OHH HE JIOKa- 3yI0T paboTy
3aHBI
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Kpurepun onenkn (B 6aju1ax) ydactus CTyJ€HTOB B PEIIEHUN Pa3HOYPOBHEBBIX TUIIOBBIX 3a7ad.
Kaxxnas 3amaua BKimrogaeT B cedst Tpu Borpoca: 1) penpoayKTUBHBIN YPOBEHbB; 2) peKOMOWHAHTHBIN
YPOBEHb; TBOPUYECKHUM YPOBEHbD.

- 0 6aJy10B 32 pelIeHne KaXK/10M 3a/1a4 BBICTABJISETCS CTYICHTY B CIAEAYIOIIMX CIy4asx:

1) eci . CTYICHT HE UMEET MpeCTaBICHHsI 00 00CYKIaeMOM BOIIPOCE;

2) eciM CTYJCHT UMeeT parMeHTapHbIe MPEICTaBICHUSA 00 00CYKIaeMOM BOIPOce (CTYACHT IeMOH-
CTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB MPEIMETA, HE YMEET JeaTh apryMEHTUPOBAHHBIC BBIBO/IbI
U IPUBOIUTH IPUMEPHI, IOYTH HE BIIaZIe€T MOHOJIOTMUYECKON peublo, He BiIaJeeT TEPMUHOIOTHEH, Ipo-
SIBJIIET OTCYTCTBHUE JIOTHYHOCTU U TMOCIEAOBATEIHLHOCTHIO M3JIOKEHHUS, JENIaeT OIMUOKH, KOTOPhIE HE
MOJKET UCTPABUTH Jake IPHU KOPPEKIIMHU IIperojaBaTesieM, OTKa3bIBaeTCsl OTBEUaTh Ha 3aHSATUH);

3) eciu CTYIEHT MMEET HEMOJIHBIC MPEACTaBICHHs 00 00CyXKaaeMoM Borpoce (CTYACHT JIEMOHCTPH-
pyeT He3HaHUE TEOPETHUYECKUX OCHOB IpEeAMETa, HE YMEET JeJlaTh apryMEHTHPOBAHHBIE BHIBOJBI U
MPUBOIUTH IPUMEPHI, TOKA3bIBAET cl1a00€ BIIaJIEHUE MOHOJIOTHYECKON peublo, HE BlIaZieeT TEPMUHOJIO-
TUeH, MPOSIBIISIET OTCYTCTBUE JIOTHUYHOCTH U TIOCIICIOBATEIILHOCTHIO M3JI0KEHHUS, IeNIaeT OIIUOKHU, KO-
TOpbIE HE MOKET MUCIPABUTD JaKe MPHU KOPPEKIIMH MPENoJaBaTesieM, OTKa3bIBA€TCsA OTBEUATh Ha 3aHs-
THH);

4) ecnu CTyIEHT UMeeT COPMUPOBAHHBIC, HO COJEPIKAIIME CYIICCTBEHHBIC TPOOEIIbI MPEACTABICHUS
00 00cyxa1aeMoM Bompoce (CTYJACHT AEMOHCTPUPYET HErNTyOOKHE TEOPETUUYCCKUE 3HAHMUS, TIPOSIBIISICT
cnabo copMUpPOBaHHBIE HABBIKM aHAJIM3a SBJICHUN U MPOIIECCOB, HEAOCTATOYHOE YMEHUE JeNaTh ap-
T'YMEHTHPOBAHHBIC BHIBOIBI M IPUBOIUTH IPUMEPHI, TTOKA3bIBACT HE JOCTATOYHO CBOOOHOE BIIA/ICHUC
MOHOJIOTHYECKON PeUbl0, TEPMUHOIOTHEH, TOTHUYHOCTHIO U MTOCIEA0BATEILHOCTHIO H3I0XKEHHS, IeTIaeT
OIIMOKHU, KOTOPBIE MOYKET HCIIPABUTH TOJIBKO IMPU KOPPEKITUU MIPEIIOIABATEIIEM ).

1 6as11 32 pemeHne KaKA0H 3a/1a4M BHICTABISIETCS CTYACHTY B CIEAYIOUINX CIIydasix:

1) ecnu CTYACHT UMeeT COPMUPOBAHHBIC, HO COJCPIKAILUE OTICIbHBIC TPOOEIIBI PEICTABICHHUS 00
o0cyxaaeMoM Borpoce (CTYJICHT IEMOHCTPUPYET MPOYHbBIC TEOPETHUCCKHE 3HAHMUS, BJIaICET TEPMHU-
HOJ'IOFI/IGI\/’I, ACJIaCT apryMCeHTHUPOBAHHBIC BEIBOJAbI U O606HI€HI/I$[, IMPUBOJAUT IMPUMEPBHI, TIOKA3bIBACT
cBOOOHOE BJIaJIECHUE MOHOJIOTMUECKOH pedbio, HO TPU ATOM JIeNIaeT HECYIIECTBEHHbIE OIMOKH, KOTO-
pbie OBICTPO MCIIPABIISIET CAMOCTOSATEIBHO MM MIPU HE3HAUUTEIBHOM KOPPEKIIUH MIPENOIaBaATEIICM);
2) eciu CTYJCHT uMeeT CHOPMHUPOBAHHBIE CUCTEMATHUECKUE MPEICTABICHHS 00 00Cy»X1aeMOM BO-
npoce (CTYAEHT JeMOHCTPUPYET CUCTEMHbBIC TEOPETUUECKHE 3HAHMUS, BIIaIceT TEPMUHOJIOTHEH, J1e-
JIaCT apTryYMCHTHUPOBAHHBIC BBIBOJbI O606HIGHI/I$I, IMPHUBOJAUT MPUMEPHI, ITOKA3BIBACT CBO60)IHOC BJIa-
JICHHE MOHOJIOTHYECKOM PEYbI0 U CITOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI).

IPOT'PAMMA I'PYIIIIOBBIX 3AHATHUI

Paspnen 1. Beenenne. Kinaccupukanust BbIYMCIUTENbHBIX METOI0B

HpenMeT JOUCHUITIJINHBI. HpI/IMeHeHI/Ie METOAOB TGOpeTHLIeCKOfI XUMHUHU B peIHeHI/II/I HpaKTI/I‘-Ie-
CKHMX 3a/1a4. BeTBU T€OpETUYECKON XUMUHU U PELIAEMBIE C MX TTOMOIIBIO 33a1auu. B3auMOCBsI3b MEXIY
pa3IMYHBIMU HAMPABICHUSIMH TE€OPETHUECKON XxuMuu. KpaTkast XxapakTepucTuka METO0B MOJIEKYIISIp-
HOf/i JUHaAMHWKU, MOJ'I@KyJ'ISIpHOﬁ MCEXaHUKH, KBaHTOBOfI XHUMHHU, MO.]'IeKy.TISIpHOl"O MO,ZIGJ'II/IpOBaHl/Iﬂ " Xe-
MOMH(OPMATHKH. JJOCTONHCTBA, HEJOCTATKHA ITUX METOJIOB. ,IX BO3MOKHOCTHU B PEIICHUU MpaKTHYe-
CKHUX U q)YH)IaMeHTaJ'IBHI)IX 3a1a4 OpFaHquCKOfI nu HeopFaHHLIeCKOﬁ XUMHUHA. BI)I‘—II/ICJ'II/ITeJ'II)HaSI XUMUA
KaK CIoco0 MPOBEJCHHSI XUMUYECKIX UCCIIeIOBaHMA. TUMOBBIE 331a4l BEIYUCIUTEILHOU XHMHUH.

Pa3nea 2. XemonHpopMaTHKa KaK Hay4YHasi AUCHHUILINHA

Omnpenenenue. Hayunsie HanpaBieHus, 00beAUHSIEMbIE XeMOMH(POPMATUKON. XeMo- 1 OMOWH-
dbopMaTHKa B peNIIeHUH OCHOBHBIX 3a7au (pu3ndeckoi oprannueckoi xumun. [loHsTHE O MOAEIHUPO-
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BaHHU «CTPYKTYpa-CBOWCTBO» U «CTPYKTYpa-aKTHBHOCTB)» B XeMOMH(pOpMaTHKe. IHIYKTHBHBIH U Je-
JTYKTUBHBIH TOAXO/BI B XeMo- 1 Ononndopmatuke. Llenu, mpecieayempie XeMOMH()OPMATHKOI.
OcHoBHbIe BO3MOKHOCTH Tiporpammbl MarvinSketch.

Paznen 3. Moseky/isipHasi MeXaHUKA B PellleHNH HAYYHBIX 3a/1a4

MonekynsipHasi MEXaHHUKa KaK METOJ] pacyeTa reOMeTpHUH U dHepruu Moseky. [IpeumyiectBa
Y HEJIOCTaTKH 3Toro Meroja. [loHsTue «cuiioBoe mnosie» B BIUUCIUTEIBLHOM XUMUU. METO ] CUITOBBIX
MoJIeH KaK METO/, PEaTU3YIOIIMH OCHOBHYIO HUJICI0 MOJICKYJISIPHOM MeXaHUKH. PacdeT nmojgHoi sHeprun
MOJIEKYJIbI M €€ SHEPTeTUUECKUX COCTaBIIAIONINX. CBS3BIBAIOIINE U HECBSA3BIBAIOIIUE B3aUMOACHCTBUS
B MOJICKYJIax.

Pasznen 4. MoJsiekyasipHasi IMHAMMKA B PelIECHUH HAYYHBIX 3a/1a4

Teopernyeckne OCHOBBI METO/A MOJIEKYJIIPHOU IMHAMUKHU. [IpencraBinenue MOEeKyJl OpraHu-
YECKUX COCIUHEHUN B METOJE MOJICKYJIIPHON IMHAMUKHA. MeXaTOMHbIE B3aUMOACUCTBHS U CyMMap-
HbIE CWJIBI B MOJIEKYJIaX B METOJE€ MOJICKYJIIPHOM AMHAMUKU. Pacuer »BOIOLIMU MOJIEKYIISIPHBIX CH-
CTEM, a TAK)K€ TPAEKTOPHM UX ABUKCHHS BO BpeMeHH. JlOCTOMHCTBA, HENOCTATKH 3TOTO METOJIA, €ro
BO3MO>XHOCTH B PELICHUM MPAKTUYECKUX U (PyHIAaMEHTaJIbHBIX 3a7auy OpraHM4eCKONM M HEopraHuye-
CKOU XMMUHU.

Pa3znen 5. Cnioco0bl npeacTaBIeHUs XMMHUYECKUX COeIMHEHNH B BLIYUCIUTEIbHON XUMUN

[TonsTHE «XMMHUYECKOE IPOCTPAHCTBO». OCHOBHBIE CLIOCOOBI IPEJICTABICHHSI XUMUYECKUX CO-
eMHeHuH (cTpykTypHas ¢opmyina, OpyrTo-hopMyia, TPUBHAILHOE Ha3BaHUE, Ha3BaHUE B COOTBET-
crBun ¢ HoMeHkiatypoit MFOITAK). I'padbr 1 BEKTOPBI JeCKpUNITOPOB) KaK CIIOCOOBI TPEACTaBICHUS
Mmosoekyil. [lonstue MonekynspHoro rpaga B TeopeTudeckoil xumun. MosekyssipHo-rpadoBoe mpes-
CTaBJICHWE OpraHU4eCKUX MosieKysl. Onucanue CTpyKTyp XUMUYECKUX COEMHEHUH C UCTI0Ib30BaHUEM
BEKTOPOB MOJIEKYJISIPHBIX J1eCKpUIITOpoB. IIoHATHE AecKpUNTOpa B BEIUUCIUTENBbHOW XuMun. Tpedo-
BaHUs, IPUMEHSEMbIE K MOJEKYJISPHBIM JiecKkpuntopaM. JKenaTeslbHbIE XapaKTEPUCTHUKU JIECKpPUII-
Topa. CoBpeMeHHbIe Kilaccuukanuu aeckpuntopos. 1D-4D-ngeckpuntopst u 1D-4D —nipencraBnenus
MpOJIEKYJ B BBIYMCIUTEIbHOW XUMHUU. Pacuer Mep cX0JCTBa XUMUYECKUX COETMHEHUI Ha OCHOBE pa3-
JUYHBIX TUIIOB METPUK (IKBKJIIUI0BO, MAaHXITTEHCKOE pacCTOsHUE, paccTosiHue MaxananoOuca, Mus-
KOBCKOTI'O U T.1.), Koadunuenrta Tanumoro, [aiica, Kap6o, Tsepckoro u T.1.

Knaccudukanus npencraBieHN XMMHYECKUX COETUHEHNI B 3aBUCUMOCTH OT UX OpraHU3aluu
(JIuHeltHOe, MpeICTaBICHHS MOJIEKYIIIPHBIX TpadoB, TPEXMEPHBIE U YETHIPEXMEPHBIE MTPE/ICTABICHMUSL.
[ToHsiTHE «MaTpHIIa CBA3EH», «MAaTpHLIA PACCTOSHUIY, «MaTpULla CMEKHOCTHY», CTPYKTYpbl Mapkyia,
Z-MaTpuIia B BEIYACITUTEIBHON XUMHU.

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

CoBpemeHHbIe TpeOOBaHMsI K CTaHIApTHBIM OOMeHHBbIM (opmaraMm (aitnoB. Knaccudpukarus
CTaHJapTHBIX OOMEHHBIX (popmaToB dainoB. Dopmater MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux nOCTOMHCTBA, a TaK)X€ OPraHUYEHUs], COBMECTUMOCTb C COBPEMEHHBIMH KOMIBIOTEPHBIMU
IIporpaMMaMy M aKeTAMH IPOrPaMM.

KonBepTanust MeX1y pa3ivYHbIMM NPEACTABICHUSAMHU MOJEKYJ B BBIYUCIUTEIBHON XUMUU U
BO3HHKAIOIIME TPH 3TOM OCHOBHbIE Mpobnembl. [loaxoasl A aBToMaTH4eckoi koHBepTauuu 2D-
cTpykTyp B 3D. IlporpaMmsl 1st aBTOMaTHUECKON KOHBEPTALMU MEX]y Pa3IMUYHbIMU NIPEICTaBICHU-
SIMUA MOJIEKYJI U OCHOBHBIE TPEOOBAHHUS K HUM.

Pa3nea 7. Xumnueckne 0a3bl JaHHBIX

O6mue cBeaenus o 6a3zax AaHHbIX. KOMIOHEHTH HHPOPMAIIMOHHON cUCTEMBI (ITPUIIOKEHUS U
cucteMsbl 0a3 naHHbIX). Opranu3anus HHPOPMALMOHHON cucTeMbl. [IoHATHE O KapTpUIKe JaHHBIX U
MeTanaHHbIX. Turel 6a3 naHHBIX (MepapxXuyeckasl cuctema, 6a3bl JaHHBIX CETEBOTO THUIIA, PENSLMOH-
Hble 0a3bl TaHHBIX).

Tunsl 6a3 1aHHBIX IO DHreNo (JIUTepaTypHble, pakTorpadudeckue, CTPyKTypHbIE).

Busl cTpyKTypHOro moucka B pa3IMYHbIX XUMHUECKUX 0a3ax AaHHBIX (TIOMCK MO CTPYKTYpE,
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HOJCTPYKTYpE, HAACTPYKTYpPE, 10 MOA00HUI0).

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

DKCIIEpUMEHT, IPOCTPAHCTBO BHIOOPKH U pe3ynbTaT. CTaTUCTHKA U BEpOSITHOCTh. [loBTOpeHME
ucnbITaHui. 3akoH Oobux uncen. LlenTpanbHas npeaensHas TeopeMa. CoOop u ananu3 nanubix. Cka-
TUE TAaHHBIX.

[TonsaTue «perpeccuoHHbIN aHanu3y. OOIIKMe MPUHLIUIIBI TOCTPOSHHS PErPECCHOHHBIX MOJICIICH.
[Mpuniunuansaeie oTanaus Mexay SAR QSPR/QSAR-moaensmu. PacueT u Gpu3HUECKuii CMBICT pe-
I'PeCCHOHHBIX KA duuneHToB. IIocTpoeHne perpecCHOHHBIX MOIEIICH, OMMCHIBAIONINX KOJINYECTBEH-
HYIO CBSI3b «CTPYKTYPa-CBOHCTBO» U «CTPYKTYpa-aKTUBHOCThY» M KPUTCPUH UX aJICKBATHOCTH (MOJIEIH
QSPR/QSAR). F-cratictuka B perpecCHOHHOM aHalIM3e. JTallbl PErPECCHOHHOTO aHalK3a MPH I10-
CTPOCHUU PErPECCUOHHBIX Mojelieil. OCHOBHBIC TPEOOBAHUSI K PETPECCHOHHBIM MOICIISIM.

[TakeTsr mporpamMm J1st 0OpabOTKM MCXOIHBIX JAHHBIX, pacyeTa Pa3HBIX THIIOB JECKPUIITOPOB
u nocrpoenus QSPR/QSAR-moerei.

[MpenobOpadoTka nanueix nepea nocrpoeHuneM QSPR/QSAR-moneneii. Maremaruueckast mpe-
nobpaborka gaHHbIX. KpaTkas xapakrepuctuka 1D-6D-meTonoB moaenupoBanus QSAR.

Paznen 9. MeToasl MAIIMHHOTO O0Yy4YeHHs, MCIOJb3yeMbIX AJsi mocTpoenuss SAR-u
QSPR/QSAR-moaeneii

MHoOXeCTBEHHas TUHEHHas perpeccrs. MeTo1 4aCTUYHBIX HAaUMEHBIIUX KBAJIPaTOB.

MeTtop OnmKalmmx coceneit

HckyccTBeHHBIC HEHPOHHBIE CETH.

Meron OIOpHBIX BEKTOPOB.

JlepeBbs IPUHATHS PEIICHUI.

JIOCTOMHCTBA M HEIOCTATKH STUX METOJIOB.

Pa3nea 10. Moseky/asipHoe MOAeTHPOBAHUE C MCIOIb30BAHUEM METOAa MOJICKYJISIPHOTO
AOKHHIa

CyTb M€TO/1a MOJIEKYJIIPHOTO JOKUHTA. AJITOPUTMBI MOJIEKYJIIPHOTO JOKMHIA U TPOrPAMMHBIE
MAKEeThl, peau3yolire 3TOT MeTo. BUIbI METOJOB MOJIEKYIISIPHOTO JOKUHTA M UX UCIOJIb30BaHUE B
pELIeHUH NPUKJIAIHBIX 3a/1a4.

CoueTanue MeToja MOJIEKYJISIPHOTO JOKUHTA C IPYTUMHU METOJAMU MOJIEKYJISIPHOTO MOAETIHPO-
BaHMS.

KpuTtepuu oieHKH rpynnoBbIX U HHAUBHAYAJbHBIX TBOPYECKUX 3a1aHMIi

0,5 6anoB: 0aITIOB BHICTABIISIETCS CTYIEHTY, €CITH CTY/IEHT UMeeT C(hOPMUPOBAHHBIE CHCTEMATHIECKHE
npezcTaBieHus 00 00cyxkaaeMoM Bopoce (CTYACHT AEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3Ha-
HUS, BJIQJICET TEPMHUHOJIOTHEH, IENIaeT apryMEHTUPOBAHHbBIE BHIBOJIBI U 000OIICHNS, IPUBOIUT TIPH-
Mepbl, TOKa3bIBaeT CBOOOIHOE BJIaIEHNE MOHOJIOTHYECKOM peublo M CIIOCOOHOCTH OBICTPO pearupoBaTth
Ha YTOYHSIOIINE BOIIPOCHI).

0,25 GayTOB BBICTABIISAETCS CTYACHTY, €CIIH CTYJCHT MUMEET HEIOJIHBIC MPEICTaBIeHUS 00 00CyX-
JTaeMOM BoOTIpoce (CTYACHT NIEMOHCTPUPYET He3HAHUE TEOPETUIECKUX OCHOB IMPEIMeTa, HE YMEET Jie-
JaTh apryMEHTUPOBAaHHBIC BHIBOJIBI M IPUBOAUTH MIPUMEPHI, MOKa3bIBAET ClIa00€ BIaJI€HUEe MOHOJIOTH-
YEeCKOH pedbio, HE BIIaJIeeT TEPMUHOJIOTHEN, TIPOSIBIIIET OTCYTCTBHE JIOTHYHOCTH M MTOCIIEIOBATEIHHO-
CTBIO U3JIOXKEHUs, JIeNlaeT OMIMOKH, KOTOPbIE HE MOXET MCIPABUTh JJaXke NMPH KOPPEKIMU MpernoaaBa-
TEJIEM, OTKA3bIBACTCS OTBEYATh HA 3aHSATHH);

0 GayJIOB BBHICTABISIETCS CTYJCHTY, €CIIM . CTYACHT HE MMEET IpeJCTaBiIeHus 00 obcyxaaeMoM
BOIIPOCE;

NuauBuayajbHble TBOPUYECKHeE 3a1aHNs (POEKTHI):
1 CTyIeHT caMOCTOSATEIbHO HAXOAUT CalT pa3pabOTYMKOB OJHOTO M3 MaKeToB mporpamm (Sybyl,
Schroedinger, LeadlT, HyperChem, MOE), 3nakomutcsi ¢ 00Iieii uaeosorueit paboTsl BBIOPaHHOTO
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MporpaMMHOTr 0 O6CCHC‘I€HI/IH, €ro OCHOBHBIMH BO3MOXXHOCTAMHU, HC BAABasACh B ACTAJIbHYIO I/IH(I)OpMa-
10, M3y4YaeT, B KAKOW OMEpaIMOHHON CHCTEME JIAaHHOE NMPOTpaMMHOE obecrieueHrne OyaeT GyHKIIHO-
HUPOBATh U 3aT€M TOTOBUT HEOOJBIYIO MIPE3CHTALMIO Ha TPOPAOOTaHHOMY (M3y4EHHOMY) IIPOrpaMM-
HOMY o0OecrieueHHI0. 3aTeM CTYACHT BBICTYIAET Nepe]l ayAUTOPUEH, COCTOAIIEH U3 OJHOTPYIIITHUKOB
KaK MMPeACTaBUTEIh GUPMBI-pa3pab0TIHKa BEIOPAHHOTO UM MporpaMmmMHoro obecrieuenusi. Cirymarenn
0 3aBEPILICHUH BBICTYIIJICHUS AOKJIAAUMKA 3a/1al0T €My BOIIPOCHI 10 TEME JOKJIaa.

2 CtyneHTsl nensatcs Ha napbl. Kaxblil U3 CTy/IeHTOB pa3pabaThiBaeT CBOM TECT MO OJHOMY U3 pasjie-
JIOB JICKIUH.

KpnTepnn OLHCHKHU I'PyNnmnoBbIX 1 THAUBUAYAJBbHBIX TBOPYE€CKUX 3aAaHuM

0,5 6anoB: 0aIOB BHICTABISAETCS CTYIEHTY, €CIIH CTY/IEHT UMeeT C(HOPMUPOBAHHBIE CHCTEMATUYECKHE
npezcTaBieHus 00 00Cyx)1aeMoM BOmpoce (CTYIEHT IEMOHCTPUPYET CUCTEMHBIC TEOPETHYECKHIE 3HA-
HUS, BJIAJICET TCPMUHOJIOTHECH, JeNIaeT apryMEHTUPOBAHHBIC BBIBOIBI U 0000IIECHUS, IPUBOIUT MPH-
MEpBI, MOKa3bIBaeT CBOOOIHOE BJIAJICHUE MOHOJIOTHYECKOM PEYbI0 M CIIOCOOHOCTH OBICTPO pearupoBarth
Ha YTOYHSIOIINUE BOIIPOCHI).

0,25 6amI0B BBICTABIISIETCS CTYNICHTY, €CIIHM CTYJCHT UMEET HEMOJHBIE MPEICTABICHUS 00 00CYX-
JTaeMOM BoIIpoce (CTYACHT JEMOHCTPUPYET He3HAHUE TCOPETUUCCKUX OCHOB IPEIMETA, HE YMEET Jie-
JaTh apryMEHTUPOBAHHBIC BEIBOJIBI M IPUBOJIHUTH IIPUMEPHI, IIOKA3bIBACT CJIA00C BIIaJICHUE MOHOJIOTH-
YECKOH pevblo, HE BJIJICET TEPMUHOJIOTHEH, TIPOSIBIISICT OTCYTCTBHE JIOTUYHOCTH U TIOCIICIOBATEIBHO-
CTBIO M3JIOKCHHSI, JICTIACT OMIUOKH, KOTOPHIC HE MOXKET UCIPABUTH JIAXKE TIPH KOPPEKIIUHU MPETIoIaBa-
TEJIEM, OTKA3bIBACTCS OTBEYATh HA 3aHATHH);

0 GayIOB BBICTABISIETCS CTYJCHTY, €CIIH . CTYJACHT HE MMEET NpEeICTaBIeHUs 00 00Cyx)maaeMoM
BOIIPOCE;

INJAH
JlabopaTopHBIX 3aHATHH 10 KypCy
«IIlepcoHanbHbIE KOMIIBIOTEPHI B XUMHUID)

JlaGopaTopHoe 3ansitue 1. OcBOeHHE OCHOBHBIX NMpaBMJI pabOThl C TEKCTOBBIMU U rpaduye-
CKUMH pefiakTopamu B cucteme Linux

HOBTOp OCHOBHBIX ITpaBHJI pa6OTLI C TCKCTOBBIMH U Fpa(I)I/I‘{eCKI/IMI/I peaakTopaM B CUCTEMC
Linux (Libre Office (Calc, Writer, Impress, Base u T.11.).

JlaGoparopHnoe 3ansTHe 2. OCBOCHHE OCHOBHBIX BO3MOXKHOCTEH mporpammbel MarvinSketch
Pabota ¢ komangamu MarvinSketch depes crpoky MeHro.

s oceoenus npoepammer MarvinSketch pexomenoyemest npouecums memoouueckyio paspa-
b6omKy no coomeemcmayrowel meme u NPOCMOmMpenms 8UOe0yPOKU, OOCMYNHbIE NO CLeOVIOUUM CCbLI-
Kam.

https://www.youtube.com/watch?v=N-idUOSG9YA (orumenvrnocms: 3 mun 43 cex.)

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

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

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

JlaGoparopHoe 3ausitue 3. [locTpoeHrEe CTPYKTYp XMMUYECKUX COEAUHEHHI C MCIOJIb30Ba-
HreM nporpammMel MarvinSketch

[IpemomaBaTens npeayiaraeT MOCTPOUTh CTPYKTYPHl YKa3aHHBIX UM COCAMHEHUH (HE MEHbIIE
10) B penakrope Masrvin Sketch B 2 D-hopmare a) ¢ SBHBIMH U 0) C HEIBHBIMH aTOMaMy BOJIOPOAA 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

JlaGoparopnoe 3ansTue 4. KonBepranus MOJICKYJI OPraHUYeCKUX COCITUHECHUI B Pa3InuHbIC
IPE/ICTaBICHUS U TIPUCBOCHUE M CUCTEMAaTHYeCKOr0 HAa3BaHHUS COCAMHEHHSM C HCIOIb30BAaHHEM IIPO-
rpamMbl MarvinSkletch

[IpenogaBatens mpeaiaracT ¢ MCIoib30oBaHKEM nporpamMmbl MarvinSketch konBeprupoBath

CTPYKTYPBI, IOCTPOEHHBIE B 1abopaTropHoii padote Ne 3, B 3 D-hopmaTt, BOCIOI530BaBIINCH COOTBET-
CTBYIOIIMMH KOMaHiamMu B penakrope Masrvin Sketch. 3atem tpebyeTcs 1aTh Ha3BaHHE OCTPOCHHBIM
MosekynaMm no cucreme MIOITAK.

Kpome Toro, B 3T0OH J1ab0OpaTopHOI pabOTe CTYIEHTHI JIOJKHBI IIOCTPOUTH CTPYKTYPhI XUMHYE-
CKHMX COCJIMHEHHUI 10 TPUBHAILHBIM Ha3BaHUsM B 2 D- u 3D-dopmaTax a) ¢ sBHbIMH 1 0) C HEIBHBIMU
aTomamu Bozopoza B ¢popmarax daitmos mol, mol2, sdf, pdb, xyz. 3arem tpebyercs gath cucreMaTu-
yeckne HazBaHus 1o cucreme MIOITAK BceM cTpyKkTypam, HOCTPOSHHBIM 110 UX TPUBHAJIBLHBIM Ha3Ba-
HUSAM. PesynpraTtel He00X0MMO 0()OPMUTH B BUE OTUETA.

JlaGopaTopHoe 3ansTHe 5. TONOJOrHYECKUIT aHAIN3 CTPYKTYP OPraHUYECKUX COSIMHCHHM

OT cTyeHTOB TpeOyeTCs ¢ UCIOJIb30BaHueM mporpamMbl MarvinSketch BeImogHUTE TOMOIOTH-
YECKUM aHaJIN3 COCIMHEHUM, TOCTPOCHHBIX B XOJI€ BBHIMOJHEHU J1A00paTopHBIX paboT Ne 3 u 4 u 3a-
MIOJIHUTH TaOJUIIBI, B KOTOPHIX yKa3aTh MOJIEKYJISIPHYIO MAacCy COCIMHEHHH, TIPOLIEHTHOE COIEPKAHUE
Ka)KJO0r0 U3 aTOMOB B aHAJIM3HPYEMBIX MOJEKYJaX, YUCIO alu(aTUUeCKUX, apOMAaTUYECKUX aTOMOB
yriaepoja, Yucio anu(aTuuecKux, apOMaTHYECKUX U TeTepOapOMaTHIECKIX KOJIEH B ATHX )K€ MOJIEKY-
Jax.

JlabopaTopHnoe 3ansitue 6. Pacuer TayromMepoB, CTepeon3oMepoB, KOHPOPMEPOB U PE3OHAHC-
HBIX ()OPM OPraHUYECKUX COCAMHEHHH, a TAKKE X (PU3UKO-XUMUYECKHX CBOWCTB C MCIOJIb30BaHHEM
nporpammbl MarvinSketch

Ot cTyneHTOB TpedyeTcs ¢ MCIojb30BaHueM mporpammbl MarvinSketch paccuurath Bce BO3-

MOJKHBIE TayTOMEPHI, CTEPEON30MEPHI, KOHPOPMEPHI U PE30HAHCHBIE (POPMBI JUIsl yKa3aHHBIX Mpeno/ia-
BaTeneM coeanHeHuil. Onpenenuts, B Kakoi TayToMepHO# (opme OyayT HaXOIUTHCS MOJIEKYIbI TIPU
pa3HbIX 3HaueHUX pH. OueHuTbh COOCTBEHHBIN AIIEKTPUUYECKHM TUIOIBHBIN MOMEHT ISl aHATIU3UpYe-
MBIX COETUHEHUH, paccunTaiiTe 11 HUX PKa, pacTBOPUMOCTBH B BOJIE, TMIOPHIBHOCTD B BUJIE ITOKa3a-
tesst logP nipu pasHbix 3HaYeHux pH cpensl.

JlabopaTopnoe 3ausitue 7. Pacuer criektpoB AMP 1H u 13C 151 opraHU4ecKUX COeTMHEHUM

Ot cryneHToB TpeOyercsi ¢ HMcrosib3oBaHueM mporpammbl MarvinSketch paccuunrars SIMP-
CHEKTPHI JUIs yKa3aHHBIX Npeno/aBaTeieM COeTMHEHNH, TapIraibHbIe 3apsabl Ha BCEX aTOMax B HUX,
MOJIHYIO SHEPTHUI0 B cUJIOBBIX nosix Jpeiaunra u MMFF94.

JlaGopaTopHoe 3ansitue 8. 3HakomcTBO ¢ 6a3oit Janupix CHEMBL

B 6a3e manapix CHEMBL 3amath mouck XUMUYECKUX COSAMHCHHM, YKa3aHHBIX PEIo1aBare-
JIEM, a TAKXKE UX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIOIINXCS OT UCXOAHBIX CTPYKTYp Ha 10%, 30% n 50%.

O3HaKOMUTBCS ¢ OMOJIOTMYECKUMHU U XMMUYECKUMHU JAHHBIMHU O KaXJIOM M3 HalJeHHBIX Be-

mICCTB.

JlaGopaTopHoe 3ansiTue 9. 3HakoMcTBO ¢ 0a3oit JanHbIX DrugBank

B 6ase mannbix DrugBank 3agath MOMCK XMMHYECKHX COSAMHEHHUH, YKa3aHHBIX MPEIoaBaTe-
JIeM, a TaKXKe UX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIOIIMNXCS OT UCXOAHBIX cTPYKTYp Ha 10%, 30% u 50%.
O3HAaKOMUTHCS ¢ OMOTIOTUYECKUMU JAHHBIMU O K2XKJI0M U3 HaliIEHHBIX BEIIECTB (TOKCUYHOCTD, TEPHOJ
nonypacnana, ADMET-cBoiicTBa).
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JlaGopatopHnoe 3ansTue 10. PaGora ¢ Be6-cepsepom Common Chemistry

ITpocmoTpeTs Buaeoypoku o padote ¢ 6a3oii manueix CAS. B Be6-cepsepe Common Chemis-
try. Onpenenute HoMep CAS i1 XUMHUYECKUX COCTUHEHUH, YKa3aHHBIX MPETOAaBaTesieM, U 3a1aTh
MIOUCK 3THUX COCMHECHUH M0 UX CUCTEMaTHYECKUM HAa3BaHUSIM Ha JIAHHOM CepBepe, a TAK)KE B KaTaiore
Sigma-Aldrich. O3nakomuThcs ¢ HGOpPMAaIUEi 0 3aJaHHBIX BELIECTBAX, COACPIKAIICHCS B TAHHOM Ka-
TaJjiore.

JladopaTopHoe 3ansitue 11. 3HakoMcTBO ¢ 6a30ii nanHbIX PubChem

B 6a3ze mannbpix PubChem 3anaTh MOMCK XUMHUYECKUX COCTUHCHHM, yKa3aHHBIX MPEIoiaBaTe-
aeM. O3HaKOMHTBCS ¢ OMOJIOTHUYCCKUMU JIAHHBIMU O Ka)KJIOM M3 HaMJICHHBIX BEIIECTB (TOKCUYHOCTD,
TEeMIIEpaTypa KUIICHHUS, TUIaBJICHUS, PACTBOPUMOCTD B BOJIE).

JlabopaTopHoe 3ansTue 12. 3nakoMcTBO ¢ 6a3amu qaHHbIX NIST

B 6a3ze mannbix NIST 3amarh mouck XMMHUYECKHX COCIMHEHHH, YKa3aHHBIX MPEIoaBaTeIeM.
[ToyunTh cBECHUS O BO3MOXKHBIX H30MEPaxX 3THUX BEIIECTB, MX TEPMOAMHAMUYCCKUX JTAHHBIX B Ta30-
BOH M JKHMJKOH cpeax, KpUTHYECKOM COCTOSIHMM, pacTBOPUMOCTH, JaHHbie K- 1 Macc-cniekTpocko-
M.

[TonmyunTe TEPMOXUMUYECKHE U KHHETUYECKUE JAHHBIC O PEAKIIUSAX OTYUCHHUS U PEBPAIICHUS
AQHATM3UPYEMBIX BEIIECTB C YKa3aHUEM JIUTEPATYPHBIX UCTOYHUKOB.

JlabopaTopHoe 3ansitue 13. OueHKa TEPMOXUMUYECKUX XapaKTEPUCTUK OPraHUYECKUX CO-
enuHCHMI B 0a3ax maHHbIX NIST

B 6a3e nannbix NIST 3amate nouck peakiuii cuHTe3a U MpEBpaIleHus A1 XUMUYECKUX COe/IU-
HEHUl, yka3aHHbIX penoaasareseM. [lo ypasaenusm Kupxrodda u ['m66ca-I'ensmromnsiia paccuutaTh
W3MCHCHUE SHTAIBITNH, BHYTPSHHEH dHEPTUH 1 3Heprun [ mo06ca 11 BRBIOPAHHBIX PEAKIIHH ITPH TEMIIC-
parypax 27, 35 wm 55°C. [Jlna H3THUX K€ peakuud 1[0 ypaBHEHUIO AppeHuyca:

_Eacl

k=A*e R | R=8.314kJ/mol*K paccunrarh uncieHHOE 3HaUCHNE KOHCTAHT CKOPOCTH IPH TEM-

neparype 27, 35 u 55°C.

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

OT cTyeHTOB TpeOyeTcsi BHUMATEIbHO 03HAKOMUTBCS ¢ BeO-CEpBEPOM, Ha KOTOPOM HaXOIATCS
monenmu QSAR, moctpoennsie ¢ ucnonszoBanueM nporpammbl GUSAR 2011. OtBeTuTh Ha Clemyro-
IIH€ BOIIPOCHI:

A) B yem 3akitoyaeTcsi CyTh CaMOCOTTIaCOBaHHOM perpeccun?

b) C xakumu popmatamu daiinos padoraet nporpamma GUSAR?

B) Ha 6a3e kakux tunoB aeckpuntopos crpostcs QSAR-monenn B GUSAR?

I') Kakoit MaTeMaTHyeckuii anmapar 3aJI0’eH B OCHOBY nocTpoeHuss QNA- 1eckpuntopos?
J1) Ha kakux Buaax OMOJOrMYECKONW aKTUBHOCTH alipoOMpoBaHa 3Ta nporpamma?

Kparko oxapakTepusyiiTe HpPUHIMI MOCTPOEHHSI PETrPecCHOHHBIX MOJENeH B Mporpamme

GUSAR Ha 0cHOBaHMU TEKCTOBOI'O ¥ MILTIOCTPATUBHOIO MAaTe€pHalla, HaXOAIIErocs Ha 3TOM CTpaHUIIE.
Kpome Toro, He00X0AMMO 03HAKOMHUTHCS ¢ XapaKTepUCTUKaMu OHTaiiH-Moxaeneir QSAR-moze-
e, mpeiHa3HauYeHHBIX JIJIS pacyeTa OCTPO TOKCUYHOCTH.
3areM HE0OXO0IMMO MPOBECTH PacdyeT OCTPOM TOKCHYHOCTH JJI YKa3aHHBIX MpernojaBaTeieM
COEIMHEHUH C MCIOJIB30BAHUEM 3THX MOJIEIIEH.
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JlabopaTopnasi padora Ne 15. Onenka 0HOJIOrH4ecKO aKTHBHOCTH C MCIIOJb30BaHHEM
nporpammbl GUSAR 2011
Ot cryzneHTOB TpeOyeTcss BHUMATEIbHO 03HAKOMUTBCS € XapaKTepUCTUKAMU OHJIAlH-Moienen

QSAR-mozenelt, mocTpoeHHBIME C Mcniosib3oBaHueM mporpammbl GUSAR 2011, u npenHazHadyeHHBIX
JUTSL pacyeTa pa3HbIX BUIOB OMOJIOTUYECKO aKTUBHOCTH. 3aTeM HEOOXOIUMO C MCIIOJIb30BAaHHEM BCEX
9THX MOJIENICH MPOBECTH PacUueT Pa3HbIX BUIAOB OMOJIOTHYECKON aKTHBHOCTH, JUIsl YKa3aHHBIX MPEIo/ia-
BaTeJIEM COCIMHECHUM.

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

OT cTyIeHTOB TpeOyeTCsl BHUMATEIFHO 03HAKOMUTHCS ¢ MHTepdericom nmporpammbl AutoDock-
Tools, moaroToBuTh mapameTprueckue (aiasl B 3TOW MPOrpaMme M BBIIOJHHUTH pacuyeTsl. B Hariem
cllydae B Ka4eCTBE MOJEIbHOM OMOMaKpOMOJIEKYJIbl BEIOpaHa MoJenb (hepMEHTa TUMHIMIAT KHHA3BI
(e A). Koa makpomosnekynbl - 40gm. Makpomosiekyny 400M HeoOXOAMMO cKayaTh C cairta
http://www.rcsb.org/pdb/home/home.do. HaTuBHBIM JTUTaHIOM MaKpOMOJIEKY bl 400M SBJISETCS JIH-
raij ¢ kojaoM B HaieM ciiydae FDU. On npencrasinsier co0oil pTop3aMerieHHbII aHaIor ypUIUHa.

[lepen cTyneHTaMu CTaBUTCS PsijL 3aad:

1) Osnakomutscs ¢ uaTepdeiicom nporpammbr AutoDockTools.

2) C HUCHOJNb30BaHHMEM 3TOW IMPOrpaMMbl HAYYHUTHCS IOATOTABIMBATL MApaMETPUUYCCKHUEC
Gbaiinbl ans pacyera KyOMYECKOW PElIeTKH U TeHepalHuH MOTEHIHUAIbHBIX OMOAKTHUBHBIX
KOH(OpMAIHUi MOJCTHUPYEMbIX JIUTAHIOB B AKTHBHOM IIEHTPE MAaKpOMOJIEKyJibl 400m (1ierb
A).

3) BbINOIHUTE pacdeThl METOJIOM MOJICKYJISIPHOTO JIOKMHTA Uil HaTuBHOTO Juranga FDU u
€ro CTPYKTYpPHBIX aHAJIOTOB.

4) Hay4uThCs TPAMOTHO MHTEPIIPETUPOBATH PE3YJIbTAThI PACUETOB.

Kputepumn onenku j1adopaTopHbix padot

1,25 6annoB: 3amanue mo paboTe BBHITTOJIHEHO B MOJHOM 00beMe. CTyAEHT TOYHO OTBETHJI Ha KOH-
TPOJIbHBIE BOMPOCHI, CBOOOIHO OPUEHTUPYETCS B MPEIOKEHHOM PELIEHUH, MOXKET €ro MoAU(UIUpO-
BaTh NPU U3MEHEHUH YCJIOBUS 3a7adi. OTYET BHIMOIHEH aKKYpaTHO U B COOTBETCTBUU C MPEIbSIBIISIC-
MBIMHU TPEOOBaHUSIMU.

1 Gann: 3aganue no paboTe BHINOIHEHO B MOJHOM o0beMe. CTyIeHT OTBETHII Ha TEOPETUUYECKUE
BOIIPOCHI, UCTIBIThIBast HeOoublIMe 3aTpynHeHus. KauecTBo oopmieHus otdyera k paboTe HE MOJIHO-
CTBhIO COOTBETCTBYET TPEOOBAHUSIM.

0,75 6anna: CTyAeHT NpaBUIILHO BBIMOIHUI 3a/laHue K pabote. CocTaBWII OTYET B YCTAHOBJIEHHON
dbopme, TpeICcTaBUII pEIIeHUsT OOTBIIMHCTBA 3aIaHUH, TPElyCMOTPEHHBIX B paboTe. CTyIeHT HE MOXKET
MOJTHOCTBIO OOBACHUTDH MOJTYyYCHHbIE PE3YIIbTATHI.

0,5 6amna: CtyneHT HempaBWIbHO BBITOHUT OT 70% 10 50% 3amanuii paboThl U HE MOXKET 00bsIC-
HUTH MOJTyYCHHBIE Pe3yIIbTaT.

0,25 6aina: CTyneHT HenpaBUIbHO BHINOIHUI cBbile 70% 3ananuil paboThl U HE MOXKET 00BsIC-
HUTH MOJTyYeHHBIE Pe3yIbTaT.

0 6amtoB CTyIeHT HE BBINOJIHUI BCE 3a7aHUs PaOOTHI U HE MOXKET OOBSICHUTH MOJYYEHHBIE pe-
3yJIbTaT

KoMmiekT THIIOBBIX 3a/1a4 (3aJaHUM)
1 3agaum penpoayKTHBHOIO YPOBHS
3amanue 1. [locTpouTte CTPYKTYpy YKa3aHHOTO MpEINOAaBaTEIeM COEAUHEHHUS B PEIaKTope
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Masrvin Sketch B 2 D-popmate a) ¢ ssBHBIMH U 0) ¢ HESIBHBIMU aTOMaMHu BOJIopoJia B ¢popmaTax mol,
mol2, sdf, pdb, xyz.

2 3a1a4u PeKOHCTPYKTHBHOIO YPOBHS

3ananue 1. Ilpeayioxkure Kak MUHUMYM JIBa BapuaHTa CTPYKTYPHON MOIM(HUKAIIUN MOJIEKYJbl YKa3aH-
HOT'O IIPEMNO/IaBaTENIEM COEANHEHUS.

Bananue 2. C ucnosp3oBanueM mporpamMmbl Masrvin Sketch omennTe Bce BO3MOKHBIE CTEPEOM30MEDPHI U
TayTOMEPHI IS YKa3aHHOT'O MPENoJaBaTeIeM COeITHHEHUS.

3anmanue 3. OeHnTE YMCI0 OCHOBHBIX opM coeanaenus? Kakas n3 atux ¢GopM OyAeT MpearnouTuTeIIb-
HOU B BoiHOM cpene nipu pH=7,4

3 3agaum TBOPUYECKOT0 YPOBHS

3ananue 1. [Ipennoxure, Kakue CTPYKTypHbIE (parMEeHTHI HaJJ0 BBECTH B YKa3aHHOE MPEINOaBaTeIeM
COEMHEHUE /IS TIOBBIIIEHUS ee BoJopacTBopuMocTu. OTBeT 000CHYHTE.

3ananue 2. [Ipennoxure, Kakue CTPYKTypHbIE ()parMEeHTHl HaJJ0 BBECTH B YKa3aHHOE MPENOAaBaTEIeM
COEIMHEHUE 7Sl YBEJIMUEHUS €€ IUIOIAAH MOJIIpHON oBepXHOCTH? OTBET 000CHYIITE.

Kpurtepun ouenku (B 0aj1ax) y4acTusi CTyJ€HTOB B PELIEHUH PA3HOYPOBHEBBIX THUITOBBIX 3a/1a4.
Kaxnas 3amaua BrirouaeT B ceds Tpu Borpoca: 1) penpoIyKTUBHBIA YPOBEHB; 2) peKOMOMHAHTHBIHI
YPOBEHb; TBOPUECKHUI YPOBEHBD.

- 0 6as1710B 3a perieHne KaK01 3a/1a4M BBICTABIISIETCS CTYJIEHTY B CIEAYIOLIUX CIydasix:

1) ecnut . CTYICHT HE MMEET MPeICTaBICHUs 00 00CYKIaeMOM BOIIPOCE;

2) eclii CTYACHT UMeeT parMeHTapHbIe PEACTaBICHHS 00 00CyK1aeMoM Borpoce (CTYACHT AeMOH-
CTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IPEIMETA, HE YMEET JelaTh apryMEHTUPOBAHHBIE BBIBObI
Y IPUBOJIUTH IIPUMEPBI, IOYTH HE BJIaZIEET MOHOJIOIMUYECKON peublo, HE BJIaJIe€T TEPMUHOIOTHEN, IpO-
ABIISIET OTCYTCTBHE JIOTUYHOCTU U TOCJIEI0BATEIBHOCTHIO M3NIOKEHUS, JETAeT OIMIMOKH, KOTOphIE HE
MO’KET UCIPAaBUTh Jake IPU KOPPEKLMHU [IPernojaBaTesieM, OTKa3bIBa€TCsl OTBEUATh Ha 3aHATUH);

3) eciu CTYIEHT MMEET HEMOJIHBIC MPECTaBICHHs 00 00CyXKaaeMoM BoIpoce (CTYACHT JIEMOHCTPH-
pyeT HE3HaHHE TEOPETHMUECKHUX OCHOB IpPEIMETa, HE YMEET JelaTh apryMEHTUPOBAHHBIE BBIBOJBI U
MPUBOUTH IPUMEPHI, TOKA3bIBAET ClIa00e BIIaICHUE MOHOJIOTHYECKON peUblo, HE BlIaJieeT TEPMUHOJIO-
TUel, IPOSBISET OTCYTCTBHE JIOTMUHOCTH M MOCIIEI0BATENbHOCTHIO 3JI0KEHUS], I€JaeT OIMOKH, KO-
TOpPBIE HE MOKET UCTIPABUTH J1a’K€ TPU KOPPEKIIMH MPETOJaBaTeIeM, OTKa3bIBA€TCs OTBEUATh HA 3aHs-
THN);

4) ecau CTyIEHT UMeeT COPMHUPOBAHHBIE, HO COACPIKAIINE CYIIECTBEHHBIC MPOOEIbI MPEICTaBICHUSI
00 00cykaaeMoM Borpoce (CTYyIEHT IEMOHCTPUPYET HETITyOOKHE TEOPETUIECKHUE 3HAHMUS, TIPOSBIISIET
cnabo copMUpOBaHHBIE HABBIKM aHAJIM3a SIBJICHUN U MPOIECCOB, HEAOCTATOUHOE YMEHHUE JIeNaTh ap-
T'YMEHTHUPOBAHHBIC BHIBOBI U IPUBOJAUTH MPUMEPHI, TOKA3bIBAET HE IOCTATOYHO CBOOOIHOE BIIAJICHUE
MOHOJIOTHYECKOU peUbl0, TEPMUHOJIOTHEH, JIOTHYHOCTHIO U MTOCJIEI0BATEIbHOCTBIO U3JI0KEHHUS], 1€TIaeT
OLIMOKHU, KOTOPbIE MOXET UCIIPABUTh TOJIBKO MPU KOPPEKIUH MPEIOIaBATEIEM).

1 6as11 3a pemeHne KaXa0i 3a/1a4M BHICTABISIETCS CTYACHTY B CIIEAYIOUINX CIIydasix:

1) ecnu CTYACHT UMeeT COPMUPOBAHHBIE, HO COJCPIKAIIUE OTICIbHBIC TPOOEIIBI PEICTABICHUS 00
obcysxaaeMoM Borpoce (CTYAEHT IeMOHCTPUPYET IPOYHbBIE TCOPETHUCCKHE 3HAHUS, BIaICeT TEPMHU-
HOHOFI/IeI\/'I, ACJIaCT apryMEeHTHUPOBAHHBIC BBIBOJbI U O606HIGHI/I$I, IPUBOIUT MPHUMEPEI, ITIOKA3bIBACT
CBOOOHOE BIIaJICHUE MOHOJIOTMUECKOH peubio, HO TPU ATOM JeNIaeT HECYIIECTBEHHBIE OMIMOKH, KOTO-
pbie OBICTPO MCIIPABIISIET CAMOCTOSATEIBHO MM MIPU HE3HAYUTEIBHOM KOPPEKIIUH MIPEIO01aBaTEeIIeM);
2) eciu CTYJCHT uMeeT COPMHUPOBAHHBIE CHCTEMATHUECKUE MTPEICTABICHHS 00 00Cy»K1aeMOM BO-
npoce (CTYICHT IEMOHCTPUPYET CUCTEMHBIC TEOPETUUCCKHUE 3HAHUS, BJIaJIeeT TEPMUHOJIOTHEH, Jie-
JIa€T apTYMCHTHUPOBAHHBIC BBIBOJbI U 0606HIGHI/I${, IMPUBOJAUT MMPUMEPHI, ITOKA3BIBACT CBO60)IHO€ BJIa-
JICHHE MOHOJIOTHYECKOM PEUbI0 M CITIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI).

TecrupoBanue
1) Kakoii u3 METOJJOB MOJIEKYJISIPHOTO MOJCINPOBaHHS, Oa3HUPYIOMIUICS HAa 3aKOHAX KJIacCHYe-

CKOM MEXaHWKH, I03BOJISIET BO BPEMEHH OTCIIEINTH 32 dBOJIIOLUEH CHCTEMBI, COCTOSIIEH 13
Habopa aToOMOB:
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A) MonekynspHas AMHAMUKA,;
b) xemoundopmaruka;

B) MonekynsipHbIi TOKUHT;
I') kBaHTOBasE XUMHUSI.

2) BwiOepure pa3jienbl, He OTHOCSIINECS K 00JIACTH TEOPETUICCKON XUMHH:

A) TepMOIMHAMUKA;

b) TeopeTnueckas xumMuueckasi KUHETHUKA;
B) maremaruueckast Xumus;

I') MonexynsipHas AMHAMMKA;

J1) KBaHTOBasi XUMUS;

E) xemonndopmaruka.

3) VYkaxuTe pacueTHbIH METO/I ONPEICICHHUS FEOMETPUICCKUX XapaKTEPUCTUK U SHEPTUH MOJIC-
KYJI, OCHOBAaHHBIM Ha YMIUPUYECKUX JAHHBIX, IEKUT B OCHOBE ()YHKIIMOHUPOBAHUS HEKOBA-
JIEHTHOT'O MOJIEKYJISIPHOT'O JIOKUHTIa!

A) maremaTuyeckasi XUMUS,
b) MonexkynsipHas AMHAMUKA;
B) xBanTOBas XuMus;
I') MonexynsipHasi MEXaHUKa;
J1) TeopeTnueckas pusndeckast XuMusl.
4) Bsibepute GopMyiy, IO KOTOPO# OCYIIECTBISIETCS PacueT SHEPTUH aeGOopMaIiy CBsI3eH B

MOJ'IGKy.]'IHpHOﬁ MCXaHUKCE:

A) Ecs = ;kr(r_re)z;

3
E_ ="k (r-r)*
B) Ea = [(r=r.)";
B) E, =k, «(3n—6)-(r—r,)*;
r) ECB = kl’(r_r(-:‘)2

5) Beibepure Gopmyity, Mo KOTOPOH OCYIIECTBISACTCS pacyeT Ae(opMalini BaJICHTHOTO yIiia B
METO/I€ MOJIEKYJISIPHON MEXaHUKH:

1
A) EBan = zke(e_ee)z;

3
) B =5 Ky (0-0,)°

B) Ew. = 2K (0-0,)""

HE,, = ;ke «(31-6)~(0—0,)’

KpuTtepuu u MeToaUKAa OlleHNBAHUS Pe3yJIbTATOB TECTHPOBAHMSA:
Onun TectoBblit Borrpoc (30 Bommpocos).
- 0,5 Gana BBICTABIISICTCS CTY/ICHTY, €CIIH OTBET IPaBHIIbHBIN;

- 0 6amI0B BEICTABIISCTCS CTYACHTY, €CJIM OTBET HeraBHHLHLIﬁ.

IIpumep KOHTPOJILHOM PadoTHI



321,[[8.‘-11/1: JaHbI HaGOpBI SKCIICPUMCHTAJIbHBIX JaHHBIX

Howmep BapuanTa

Bapuanr 1 | Bapuaur 2 | Bapuant 3 | Bapuant 4 | Bapuanr 5
Homepanust 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

30



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

Samanus:
1. Ouenute pazmep BHIOOPKH.

Brruucnure BeIOOpOYHOE cpeaHee (TO eCTh EHTPOH T Habopa).

3. IlpoBeaute HEeHTpUPOBAHUE AAHHBIX. J{J151 3TOT0 HaWUTE PA3HOCTh MEXK/Ty UCXOTHBIMU YHCIIAMU U
WX LIEHTPOUIOM.

4. PaccunraiiTe cpeaHee KBaapaTHueckoe oTkionenue S.D. ¢ yuerom Bcero Habopa MaHHBIX (CTaH-
JapTHOE OTKJIOHEHHE HAa OCHOBAaHMH HECMEIIEHHOM OIICHKH JIHCIIEPCUN ).

5. Ha ocHoBaHMM pe3yJIbTaTOB, MOJYYCHHBIX B IIYHKTaxX 2, 3 ¥ 4 MPOBEIUTE HOPMHUPOBKY JAHHBIX.

no

6. BeisiBuTE IpOoMaxu METOIOM 3G C JOBEPUTEIbHOM BEpOSITHOCTHIO 95%.
7. B cmyuyae oOHapyKeHHs IPOMAXOB, YAAJIUTE UX U IOBTOPUTE MMYHKTHI 1-5 1711 HOBOI BEIOOpKH J1aH-

HBIX.

Ilpumeuanue:
JI1s HaxOXKAeHUS POMAaxXO0B BOCIONB3YyHTeCh MeToAoM 36. [Ipu sTom nmpeanonoxure, 4yro 6=S.D.

10 AV]_:VCP_ Vmin <3'G,
11 AV2: Vma)( - ch <3'G,

- Kputepuu u MeTonka oleHMBAHMA Pe3y/JbTATOB KOHTPOJIbHBIX padoT

- 20 6anoB BBICTABISIETCS CTYACHTY, €CIIM pa0dOTa BHITIOJTHEHA B IIOJIHOM 00BEME U H3JI0KEHA
I'PaMOTHBIM SI3bIKOM B OIPEIEIIEHHOMN JIOTHYECKOH MOCIe10BaTeIbHOCTH ¢ TOYHBIM HCIOJIb30BAHUEM
CTHEeIMATM3UPOBAHHON TEPMUHOJIOTHHU; TIOKa3aHO YBEPEHHOE BIIaJICHHE HOPMATUBHOW 0a30M;

- 16-19 GanmioB BBICTABIISIETCS CTYJICHTY, €CJIM paboTa BBITIOJIHEHA B TIOJTHOM 00BEME,

HO MMEET OJIMH U3 HEJAOCTATKOB!

B paboTe JIOIyIIEeHBI OJTUH-/[BA HEIOUETA TP OCBEIICHUH OCHOBHOTO COJICPKaHUS OTBETA;

HET OTIPEICTICHHON JIOTHYECKOH TTOCIIeI0BAaTEIbHOCTH, HETOYHO MCIIONIB3YETCS CeIHaTH3U-
pOBaHHasi TEPMUHOJIOTHS;

- 12-15 Gay10B BBICTABIISIETCS CTYIEHTY, €CIM paboTa BBINOJIHEHA HEMOJIHO, HEe TIOKa3aHo 00-
1Iee TOHUMaHNE BOIIPOCa, UMENTUCH 3aTPyTHEHHS WIIN JOMYIICHBI OIUOKH B OTIPE/ICTICHNN TIOHSITHIA,
UCIIOJIb30BaHUH TEPMUHOJIOTHH, IPU 3HAHUM TEOPETUUYECKOTO MaTepuaa BhIsIBIEHA HEJJOCTATOUYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI W HABBIKOB.

- 8-11 6amToB BBICTABISETCS CTYJCHTY, €CJI CTYACHT BBIITOJIHII KOHTPOJIBHYIO paboTy MeHee

gyem Ha 50 %.
- 1-7 GayIoB BBICTABIIAETCS CTYACHTY, €CIIU CTYJICHT BBIOJTHIII KOHTPOJIBHYIO pabOTy MeHee

yeMm Ha 70 %.
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- 0 6ayIIOB BBICTABIIIECTCS CTYIEHTY, €CIH CTYJCHT BOOOIIE HE MPUCTYIAN K BBIITOJIHEHUIO KOHTPOJIb-
HOI paOOTHI.

4.3.Peiimunz-nian OuCUuniuHbl
PelTHHT—TUIaH TUCIMIUIMHBI IPEICTABICH B MPUIIOKCHHUH 1.

Kpurepusimu olieHMBaHuUs ABISIOTCS OAJUIbI, KOTOPBIE BHICTABIISIOTCS MIPEIOIaBaTeNIeM 3a BUIbI
JESATENIbHOCTH (OLIEHOYHBIE CPEACTBA) IO UTOTaM U3y4EHUsI MOJyJIeH AUCLUUIUIMHBI, IEPEUYHUCICHHBIX B
pPEUTHHI-TUIaHEe AUCUUILIUHBL, AJIS SK3aMeHa: TeKyLU KOHTPosb — MakcuMyM 40 0aioB; pyOeKHbIH
KOHTPOJIb — MakcuMyM 30 6aJioB, MOOMIPHUTETbHBIE OaIIbl — MakcuMyM 10.

[Ixanbl OLeHUBAHUSA AJIS K3aMEHa:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

ot 60 110 79 6aIIIOB — «XOPOIIIOY;

oT 80 GaJIJIOB — «OTIIMYHO.

5. YuedHO-MeTOAUYeCKOe U HHPOPMAINHOHHOE 00ecTieueHne T CIUTIITHHBI

5.1. IlepeyeHb OCHOBHOI1 U IOTIOJIHUTEIbHOI y4eOHOM JINTepaTypbl, HeOOX0AUMOM 1JIs1
OCBOEHMS JUCIHUIIIMHBI

OcHoBHasi iMTEpaTypa:

1. B.P. Xaiipymnuna. BBeneHne B BBIYMCIUTENIBHYIO XUMUIO: Kypc Jekuui. Ya: PUILL

bamlV, 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. Xaiipymuinna, 3.M. XamuToB. [IpakTUKyM 110 BEIYUCIUTENLHON XUMHUU: Y4€OHOE IO-
cooue. Y. I. Ypa: PUL baml'V, 2017. 160 c. JocTyn K TEKCTY 3JIEKTPOHHOTO U3/1aHUSI BO3-
MOYEH yepe3 DIEeKTPOHHO-OMOIMOTEUHYIO0 CUCTEMY «DJeKTpoHHas oubimoreka bamly»:

URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova Praktikum po vychislitelnoj
himii_Ch 1 up_ 2017.pdf

3. Mapkog, FO.I'. Maremarndeckue Mo XUMHUYECKUX PEaKIil [ DIEeKTpOHHBIN pecypc] :
yuebHuk / FO.I'. Mapkos, 1.B. MapkoBa. — Dnektpon. nan. — Cankt-IlerepOypr: Jlans,
2013. — 192 c. — JlocTym K TEKCTY AJIEKTPOHHOTO M3AaHUS BOSMOXKEH uepe3 DIEKTPOHHO-
oubnanoTeuHyro cucremy usnarenbctsa "Jlanp": https://e.lanbook.com/book/40052.

4. B.U. Kpawennnun, E.I'. I'azenayp, JI.B. Ky3pMuna. KBanToBass Xumusi 1 KBaHTOBasi Mexa-
HUKa B IPUMEHEHNN K 3aga4aM. — Kemeposo : KemI'V, 2012. 56 c. JlocTyn k TEKCTy 21ek-
TPOHHOTO U3J]aHUSI BOBMOXEH Yepe3 DIEKTPOHHO-OMOINOTEUHYIO CUCTEMY «Y HUBEPCH-
TeTckast OubaroTeka onliney:
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.

S. Bapanosckuii, B.1. KBanTOBas MexaHuKa U KBaHTOBasi XUMUs [ DNIEKTpOHHBIH pecypc] /
B.U. bapanoBckuit. — Dnektpon. gan. — Cankrt-IlerepOypr : Jlanp, 2017. — 428 c. —
JloCTyH K TEKCTY 3JIEKTPOHHOTO U3JaHUS BO3MOXKEH Yepe3 DIEeKTPOHHO-ONOIHMOTEUHYIO
cucremy usgarenscrsa ""Jlans": https://e.lanbook.com/book/92941.

6. Jlxeiime, I'. Beenenue B cratuctuyeckoe o0ydeHHe ¢ puMepaMu Ha sizbike R [DnekTpoH-
ueIil pecypce] / I'. Ixeiimc, 1. Yurron, T. Xactu, P. Tubmmpanu ; nep. ¢ anrii. MacTHITKOTO
C.0.. — OnekrtpoH. nan. — Mocksa : JIMK IlIpecc, 2017. — 456 c¢. — [octyn K Tekcty
3JIEKTPOHHOTO M3JJaHHsI BO3MOXKEH uepe3 DIIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY H3/1aTelb-
crea "Jlans": https://e.lanbook.com/book/93580. — 3aru. ¢ skpaHa.

7. Pamka, C. Python u mammHHOe 0oO0yueHue: KkpaiiHe He0OXoArMMOe ocodue Mo HOBEHIIeH
npejcKa3aTeIbHON aHAIUTHKE, 00s13aTeNIbHOE 71 O0siee rITyOOKOro HOHUMaHHs METO10J10-
TUW MAIIMHHOTO 00y4YeHus [ DIEKTPOHHBIN pecypc| : pykoBoacTBo / C. Pamika ; mep. ¢ aHr.
JlorynoBa A.B.. — Dnektpon. naH. — Mocksa : JIMK IIpecc, 2017. — 418 c. — Jloctyn
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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.

TEKCTY AJIEKTPOHHOT'O U3aHUsI BO3MOXEH yepe3 DICKTPOHHO-ONOIMOTEUHYIO CUCTEMY U3~
narennctBa "Jlanp": https://e.lanbook.com/book/100905..

Opuk, P. Cemp 0a3 maHHBIX 3a ceMb Heelb. BBeaeHne B COBpeMEHHbIE 0a3bl TaHHBIX U
uneosoruto NoSQL [Dnexrponnsrii pecype] / P. Opuk, P.Y. xum. ; mox pen. XK. Kaprep ;
nep. ¢ auri. CnuakuH ALA.. — DnektpoH. 1aH. — Mocksa : JIMK Ilpecc, 2013. — 384 c.
— JocTym K TeKCTY 3JIEKTPOHHOTO U3JaHHs BO3MOXKEH uepe3 DIEeKTPOHHO-OHMOINOTEUHYIO
cucremy usnarenbcrsa "Jlaup": https://e.lanbook.com/book/58690. — 3ari1. ¢ sxpaHa.

JlonoTHUTeILHAS JTUTEpPaTypa:

Bbromerannoopranudeckas XuMus [ DIEKTPOHHBIA pecypc] : yueOHoe mocodue / moa pen.
Kaysna K. ; nep. ¢ aurn. B.II. dsnuenkp, K.B.3alineBa. — DnekTpoH. nan. — Mocksa :
N3znarensctBo "Jlaboparopus 3nanmii”, 2015. — 505 ¢. — JlocTyn K TEKCTY 3JEKTPOHHOTO
W3JIaHUsI BO3MOXKEH 4Yepe3 DIJIEKTPOHHO-OMOIMOTEUHYI0 CUCTEeMy u3aarenbcTBa "JlaHp':
https://e.lanbook.com/book/66354. — 3ar. ¢ skpaHa.

["amaropoBa, B.C. ®epMmenTsl [DnekTpoHHBIH pecypc] : yueOHoe mocobue / B.C. I'amaro-
poBa, M.E. 3unoBbeBa. — DnektpoH. nan. — Kazans : KHUTY, 2010. — 278 c¢. — Hdoctyn
K TEKCTY AJIEKTPOHHOTO M3JaHUS BO3MOXKEH 4epe3 DIEeKTPOHHO-OMOIMOTEYHYIO CHCTEMY
usnarenabctBa "Jlanp": https://e.lanbook.com/book/13347. — 3ari1. ¢ skpaHa.

Mankosa, O.B. OcHoBbl OMoXuMuUU [ DNEKTPOHHBIH pecypce] : yuebHnoe nmocobue / O.B. Mar-
koBa, O.A. IlerpoB, M.E. KiitoeBa. — Dnektposn. nan. — WBanoso : UT'XTY, 2009. — 48
c. — JlocTyn K TEKCTy 3JIEKTPOHHOTO M3AaHUS BO3MOKEH uepe3 DIEeKTPOHHO-OMOIoTe-
Hyl0 cucteMy u3narenscta "Jlane": https://e.lanbook.com/book/4508. — 3aru. ¢ skpaHa.
I'aBpuiioBa, T.A. Unxenepust 3Hanuii. Mozaenu u MeTonbl [ DJIeKTpOHHBIN pecypce] : 2018-
07-12 / T.A. I'aspuniona, /I.B. Kyapssues, [I.1. MypomiieB. — DnektpoH. qaH. — CaHKT-
[TetepOypr : Jlanp, 2018. — 324 ¢. — JlocTym K TEKCTY 2JIEKTPOHHOTO U3JaHHs BO3MOKEH
yepes DNEKTPOHHO-ONOIHOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ 3kpaHa.

MartrouikuH, 1.B. MoaenupoBanue u Busyanuzauus cpeactsamu MATLAB ¢usuku HaHo-
CTPYKTYp [DneKTpoHHBIN pecypc] : yueOHO-MeToandeckoe nocodbue / M.B. MaTromkun. —
OnekTpoH. AaH. — Mocksa : Texnocdepa, 2011. — 168 ¢. — JlocTym K TEKCTY IEKTPOH-
HOTO U3/JaHUS BO3MOXEH uepe3 DIEKTPOHHO-OMOIMOTEUHYI0 CHUCTEMY HW3JaTeIbCTBA
"Jlanp": https://e.lanbook.com/book/73025. — 3ar. ¢ sxpaHna.

Cun, T. 3anumarenbHas cTaTUCTUKA. PerpecconHblii aHanu3. Manra [DneKTpOHHBIN pe-
cype] / T. Cun. — Bnekrpon. nan. — Mocksa : JIMK Ilpecc, 2014. — 214 ¢. — [octym k
TEKCTY 3JIEKTPOHHOT'O U3aHUsI BO3MOXKEH yepe3 DIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY U3~
narenscta "Jlane": https://e.lanbook.com/book/90123. — 3aru. ¢ skpana.
Bocko6oiinukos, FO.E. Perpeccuonnsliii ananu3 nanubix B nakere MATHCAD [DnexTpon-

HBII pecypc] : yuebHoe nocobue / FO.E. BockobGoiiHukoB. — DnekTpoH. gaH. — CaHKT-
[TerepOypr : Jlanb, 2011. — 224 ¢. — JlocTyn K TEKCTY 3JIEKTPOHHOTO U3JaHUS BO3MOKEH
yepes DIEeKTPOHHO-OMOINOTEUHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp":

https://e.lanbook.com/book/666. — 3arux. ¢ skpaHa.

IO.M. Bbpoackuii. Jleknuu no MaTeMaTHYECKOMY M HMHUTALMIOHHOMY MOJEJINPOBAHUIO
Mocksa ; bepnun : lupext-Menua, 2015. 240 c. JlocTyn K TEKCTy 3JE€KTPOHHOTO WU3/IaHUS
BO3MOXEH d4epe3 JIEeKTPOHHO-OMOIMOTeUHYI0 cucteMy u3natensctBa  "Jlanp'":
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.

5.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «UHTEepHEeT» U

nporpaMmMHOIo oﬁecneqennﬂ, HeOGXOI[I/IMLIX AJIA 0CBOCHUA JUCHHUITJIMHbI

yHI/IBCpCI/ITeT obecrneucH HCO6XOI{I/IMBIM KOMIUJICKTOM JIMICH3WUOHHOTO ITPOTPAMMHOTO obecme-

YEeHUS! TUCUUIUIMH (MOJyJel).
1. DnextponHas 6ubnmmorednas cucrema «29b bamlY» - https://elib.bashedu.ru/
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http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1
https://elib.bashedu.ru/

2. DnekTpoHHas OWOIHOTEYHAS

https://biblioclub.ru/

cucreMma

«YHHUBepcUTeTCcKasgs Oubimoreka

OHJIANH»

3. DnekTpoHHas OMOIMOTEUHAs cUCTeMa u3aTeascTBa «Jlauby - hitps://e.lanbook.com/

4. DnexTpoHHbIi Katanor bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3wsl manaeix EastView (ZOCTyn K 3JIEKTPOHHBIM HAyYHBIM SKypHalaM) -
https://dlib.eastview.com/browse

6. Hayunas snextponHas Oubnuoreka - elibrary.ru (ZOCTyI K 3JI€KTPOHHBIM HAYYHBIM KypHaIaMm)
- 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. Jlunensuu 6eccpounbie

8. Microsoft Office Standard 2013 Russian. [foroBop Ne 114 ot 12.11.2014 r. JIuuen3uu 6eccpou-

HBIC

9. Kaspersky Endpoint Security ans 6usneca - Crampmaptaeid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok aerictBus aunen3uu 10 25.09.2019
10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License.

6. MaTepI/IaJIbHO-TeXHI/I‘ICCKaﬂ 6333, HeoOXoauMas JJIst OCYHICCTBJICHUSA 05p330BaTeJ'II)-

HOT'0 Ipouecca 1mo JTMHCamIlLIMHe

HaunmenoBanue crieniua-
JTU3UPOBAHHBIX ayIUTO-
puii, KaOuHETOoB, J1abopa-

Bun 3agaruii

HaumenoBanue 060-
pyZIOBaHus, IPO-
rpaMMHOro obecrie-

dak xopmyc), ayautopus Ne
305 (xumak Kopmyc), ayAuTo-
pus Ne 001 (xumpax xop-
nyc),ayauropuss Ne 002 (xum-
¢ax xopiyc),ayauropust Ne 006
(xuMmbak  KOpITyC),ay TUTOPHS
Ne 007 (xumcak kopiryc),ayan-
topus Ne 008(xumbax koprryc)

2.y4yeGHbIe  AyTUTOPUHU
JJ1s1 IPOBEEHUSI 3aHATHI ce-
MHHAPCKOIr0 THIA:AyIHUTOPHUS
Ne 004 (xumdak koprmyc),
ayautopust Ne 005 (xumdax
KOpIIYC).

3. ydeOHas ayauTOpHs
A TeKYUIero KOHTPOJIsI
NPOMEKYTOYHOMI aTTecra-
nuu: aygutopus Ne 405 (xum-
¢ax xopmyc), ayauropusiNe3 11
(xumpak  Kopmyc), ayauTo-
pusiNe 310 (xumcbax kopiyc),
ayautopust Ne 305 (xumdax
kopmyc), ayautopust Ne 001
(xumdak  Kopiyc),ayAuTOpHs
Ne 002 (xumoak kopryc),ayau-

nocka, mpoektop Mitsubishi XD 600U, skpaH ¢ 31eKTpo-
npuBoaoM Projecta 183*240cm Matte white
Aynutopus Ne 310
YuebHass MeOenb, y4eOHO-HATIIAOHBIE TOCOOUS,
JIOCKa, MyIbTUMenua-mpoekTop Mitsubishi EW230ST,
skpan HacTeHHBIH Classic Norma 244*183
Aynutopus Ne305
YuebHass MeOenb, y4eOHO-HATTIAAHBIE IOCOOUS,
JIOCKa, MylbTUMeaua-mpoekTop Mitsubishi EW230ST,
skpaH HacteHHbId Classic Norma 244*183
Aynautopusi Ne 001
VYuebHast MeOenb, yueOHO-HarJIsiIHbIE
JI0CKa

mocoowus,

Ayauntopust Ne 002

YuebOHass MeOenb, Yy4eOHO-HATNIAAHBIE TOCOOUS,
JIOCKa
Ayantopust Ne 006
YyebHass mebenb, y4eOHO-HATIISIIHBIC

JlocKa

mocoowus,

Aynuropust Ne 007
YyebHass mebenb, y4eOHO-HATIISIIHBIC

JlocKa

mocoowus,

Aynuropust Ne 008

YuebHass MeOenb, Yy4eOHO-HATNIAAHBIE TOCOOUS,
JIOCKa
Aynutopus Ne 004
YuebOHass MeOenb, y4eOHO-HATNIAAHBIE TOCOOUS,

jocka, kommyrarop HP V1410-24G, nepcoHanbHbIH

TOPUI YEHUS
1. yueOHasm aymuTopus Aynuropus Ne 405 1. Windows 8 Rus-
IJIsl  TPOBENEHUS 3aHSITHI VYuebnast meOenb, yueOHO-HarmsiaHble mocoOwms, | sian. Windows Profes-
JIEKHUOHHOI0 THNA:ayJInuTO- | TOCKa,MyIbTUMeana-npoekrop Mitsubishi XD3200U, | sional 8 Russian Upgrade.
pust Ne 405 (xumdak kopiyc), | akpad ¢ anekrponpuBogom 300*400cm SpectraClassic Joroop Ne 104 ot
aynutopusiNe3 11 (xumdak kop- AymutopuaNe311 17.06.2013 r. Jluuensuu
nyc), aynutopusNe 310 (xum- VYuebHass Mebenb, y4eOHO-HAMAAHBIE NOCOOUs, | OeccpoyHbIe

2. Microsoft Office
Standard 2013 Russian.
HoroBop Ne 114 ot
12.11.2014 r. JluneH3zuu
OeccpodHbIe

3. Kaspersky
Endpoint  Security s
6m3Heca - CraHZapTHBIMH.
Joroop Ne31806820398
or 17.09.2018 r. Cpok
HEUCTBUS JIMIEH3UH JIO
25.09.2019

4. Cucrtema ueHTpa-
JIM30BAHHOTO TECTHUPOBA-
wus  baml'V  (Moodle).
VYHuBepcanbHass ~ oOme-
cTBeHHas nuueH3us GNU
5. LinuxOpenSUSE 12.3
(x84_64) GNUGeneral-
PublicLicense
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https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

topust Ne 006 (xumdak Kop-
myc),ayauropuss Ne 007 (xum-
¢dax xopmyc),aymutopus  Ne
008(xumak KopIryc), ayauTo-
pust Ne 004 (xumdak kopmyc),
ayautopust Ne 005 (xumdax
KOpIIYC).

4. momemenus: sl ca-
MOCTOSITe/IbHOI padoThI:yu-
TadpHBIA 3a;m Nel (TraBHBIH
KOpITyC), YATANBHBIA 3am No2
(busmar  kopmyc-yueGHoe),
YUTaJIbHEIN 321 Ne5 (TymaHu-
TapHBIA KOPITYC), YUTAIHHBII
3am Ne6 (yueGHBINH KopImyc),
quTanbHbeIA 3a1 Ne7 (rymaHu-
TapHBI Kopryc), Jaboparo-
pust Ne 418 (xumcak koprmyc)

5. moMemeHue s Xpa-
HeHUsl W NpopuIaAKTHYe-
CKOro o0ciay:XKuBaHusi y4eo0-
HOT0 000py10BaHusA: JTabopa-
topust Ne 416 (xumdak kop-

myc).

kommsiorep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gh, 19" - 15 mur, mka¢ nHacrennbiii TLK6U.

Aynuropus Ne 005
YuebHas MeOenb, ydeOHO-HATJIAOHBIE IOCOOUS,
JIOCKa, KOMITBIOTEP DEPONeos 470

MDi5_3450/4GDDR/T500 G/DVD+R u monutop View-
Sonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY,
mkad mMoutaxkueiii NT PRACTIC 2MP47-610B/SSt450/
SKS1/SSt750,59560, 00 T.316-14, mkad HacTEeHHBIH
TLK6U.
Yuraabubii 320 Ne 1
Hayunsrit n yueOHBIH QoHA, HaydHAs] TEPHUOIMKA,
IIK (MmoHO00:10K) - 3 mIT, HEOTpaHW4EeHHBIH HocTyn kK ObC
u BJI; KoIMn4ecTBO MOCaI0YHBIX MeCT — 76.
YuraabHblil 3271 Ne2
Hayunslit n yueOnwlii onpn, HayuHas nepuonuka, [1K
(MOHOOJIOK), TOKITFOUCHHBIX K ceTr HTepHeT, — 8 miT.,
HeorpannueHHbIN noctyn k ObC u BJl; xonuyecTBo mo-
caoyHbIx MecT — 50.
YuraabHbli 321 Ne 5
Hayunblii 1 y4eOHblii GoHJ, HayyHas MEPUOAMKA,
IK (MoHOO10K) - 3 T, HEOTpaHWICHHBIN nocTyt K DBC
n Bb/I; konugecTBO MmocasoYHbIX MecT — 27,
Yuraabublii 321 Ne 6
Hayunerit n yueOHBIH QOHA, HaydHAs] TEPUOINKA,
[K (MoHO010K) - 6 T, HEOTpaHUICHHBIN mocTyt K DBC
n BbJI; xonnaectBo mocamounsix mect — 30.
YuraabHblii 321 Ne 7
Hayunblii 1 y4eOHblii GoHJ, HayyHas MEpUOIMKA,
1K (MOHO0310K) - 5 T, HeorpaHnueHHbIN 1ocTyn kK DBC
u B/I; konu4ecTBO mocamouHbIx MecT — 18.
JlaGopaTopus Ne 418
YuebHas MeOenb, (aKCUMHIBHBIM  ammapar
Panasonic KX-FL423RUB - 2 wir., s3H-metp pH-150MU
(c Toc. moBepkoit), aBToTpaHcpopmarop TDGC2-
0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15,
Becsl "Ohaus" PA64C (65r, 0,1Mr) ¢ moBepkoii, Bechl
VIC-1500d1 (1500r. 100MI', BHemrH.KamuOpOBKa)
ACCULAB, nonomep 1-160MMU ¢ moBepkoii, KOMILIEKC
BosbTammnepomerpuueckuii CTA, KoMmmboTep B KOM-
wiekre DEPO Neos 4601\FO/monutop 20" Samsung
BX2035/knaB./Mbllib, KOMIBIOTEP NepcoHaitbHbIA Nel
1.210-14/3, maruuTHas Menranka 6e3 Harpesa Tolopino —
21T, MarHUTHas MeIIaJIka C HAarpeBOM W HaHOKepa-
mua.noBepx hG-MAG HS, merp-pH pH-150MHU (c
roc.noBepkoit), morurop 19" LG L1919S BF Black
(LCD<TFT,8ms, 1280%1024,250KA/M.1 400:1,4:3 D-
Sub), mepcoHanbHEII KOMITEIOTED B cocTaBe ¢/0mok/Core
J7-4770  (3.4)/H87/SYGA/HDD 500Gb, monurop
XKK"20"Bencl.k1aBuat ypat+msimb, npuatep Canoni-
SENSYSMF3010, pH-metp pH-150MU c¢ roc.nioBepkoi,
cucremHslit 610k [1K (775), mkad cymunbasiii LOIPLF-
25/350-GS1, (310X  310x310 MM  O/BeHTHIISA-
TOpa.HEePXK.CTadb LU(PPOBOH KOHTPOJIEP), KOIUIECTBO
rocagouHbix MecT — 10.
JlaGopaTopust Ne 416
ATOMHO-a0COpOIIMOHHEIH CHEKTpodoTOMETp MO-
nens AA-7000, dupmst "umanzy"”, Snonus, 6amioH ¢
renueM Mapku A — 2 mr, BeHTmisTop BEHTC 100
BKMiy/*1/, ra3oBblii Xpomaro-mMacc-CIEKTPOMETP MO-
nenb GCMS-QP 2010PIUS, kommbpioTep B COCTaBe: CU-
CTEMHBI 0JIOK, MOHUTOP, KJIABUATYPa, MbIlIb, KOHTUIIU-
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onep QUATTROCUMA QV/QN-F12WA, noytoyk Fu-
jitsuLifebooKF530 IntelCorei3-330M/4Gb/500Ghb/
DVD-RW/BT/15.6"/Win7HB+0ffice,  mepconanbHbrIit
kommbioTep B kommuiekte HP AiO 20"CQ 100 eu (MmoHo-
650k), anextporumtka Irit IR-8200,1500Bt nuamerp
KoH(opKH 185MM.
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MHWHOBPHAYKU POCCUA

[Ipunoxenne Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKYJIBTET

COJEP)KAHUE PABOYEM ITPOI' PAMMBI

JUcHUIUIMHBL [lepcoHanbHble KOMIBIOTEPHI B XUMUU Ha 5-6 ceMecTphl

ouHasi popma o0yueHus

Bun paGoTsI Obnem aucuu-
MJIMHBI
O6mas Tpynoemkocts aucturuinabl (3ET / gacoB) 252
Y4eOHbIX YaCOB Ha KOHTAKTHYIO paboTy C IpernoiaBaTesieM: 103,2
JICKIIMA 34
NPAaKTUYECKUX/ CEMUHAPCKUX -
71a00PaTOPHBIX 68
JOpyrux (TpynnoBasi, MHAWBUIAYalIbHAs KOHCYJIbTALUS U WHBIE BHJIBI
y4eOHOU NeATEeTbHOCTH, MpeIycMaTpUBAIOIIUe padoTy 00y4aromuxcs ¢
npenonasareseM) (OKP) 1,2
Y4eOHbIX YacOB Ha CaMOCTOATENbHYIO padoTy obydatonuxcs (CP) 114
Y4eOHBIX YacoB Ha MOATOTOBKY K dK3aMeHy/3auery/auddepeHuupo-
BaHHOMY 3aueTy (KoHTpoip) 34,8

®opma(bl) KOHTPOJIS:

DK3aMeH B 6 ceMecTpe
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dopma U3yueHHUs] MaTepUaNIOB: JEKIUH, PaK-
TUYECKHE 3aHATHUS, CEMUHAPCKUE 3aHATHS, J1a-

OcHoBHas " JOITOJIHHU -

3amanus 0o ca-

dopma TEeKyIIEero
KOHTpOJIA yCIeBae-

Ne Tema 1 comepKanue GopaTopHbIe pabOThI, CAMOCTOATENbHAs paboTa | TEIbHAS JIMTEPATYPA, PE- | MOCTOATEIbHOM MOCTH (KOJIJTIOKBH-
n/m U TPYJOEMKOCTH (B yacax) KOMEH/yeMas CTyJeHTaM | paloTe CTyIeH- | YMbl, KOHTPOJIbHbBIE
(HOMepa U3 crucka) TOB paboThI, KOMIIBIO-
TEpHbIE TECTHI U T.I1.)
JIK [TP/CEM JIP CpP
1 2 3 4 ) 6 7 8 9
5 cemecTp
1. CamocrosiTenb- JlaboparopHsie pa-
Beenenune. Kinaccugu- HO€ U3y4YEHUE 00TbI, KOHTPOJIbHBIE
Kalus BHIYUCIUTEb- peKxomMeHyemMol | paboThl, TECTUPOBa-
HBIX METO/10B OCHOBHOI U 10- | HUe, ToKIal, pede-
[IpenMer AMCUUIUTHHBL. MOJTHUTEIbHOU part, rpynmoBbIC U
HpﬂMeHeHHeuMeTOIIOB JIUTEPATyphl, Bbl- | HWHIUBUAYaJIbHbBIC
TCOPCTUICCKON XUMUH B MOJTHEHHE J1a00- TBOpYECKHE 3a71a-
PCHICHIN HPAaKTHICCKIX paTopHoii pa- HUS; KOMIUIEKT TH-
3afad. BeTeu Teopern- GOTBI, MOTO- TIOBBIX 33/1a4
YEeCKOW XUMHH U peliiae- TOBKA K 5K34-
MBI€ C UX MTOMOIIBIO 3a- MeHy
nauun. BzanmocBs3p
MEXY pa3IHuHbIMU — 2
HAIIpaBJICHUAMH TEOPE- 2 2 [1-5,12, 15]

Thyeckon xumuu. Kpar-
Kasi XapaKTeprucTHUKa Me-
TOZOB MOJIEKYJISIPHON
JIMHAMUKH, MOJIEKYJISIP-
HOM MEXaHUKH, KBAaHTO-
BOM XMMWH, MOJIEKYJISIP-
HOT'O MOJICIUPOBAHUS U
xeMouHpopmMaTuku. J{o-
CTOMHCTBA, HEJJOCTATKHU
3TUX METOJI0B. ,IX BO3-
MOKHOCTH B PEIICHUH
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MPaKTHYECKUX U PyHIa-

MCHTAJIBHBIX 3aJia4 Op-

TaHWYECKON U HEOPTaHU-
yecKol XxumMuu. Brruuc-

JIATEIbLHAST XUMHS KaK
crmoco0 MPOBEICHUS XU-
MHYECKHX HCCIIEN0BA-
Huii. TumnoBkle 3agaun
BEIYHCIIUTENLHON XU-

HbI€ HaIlpaBJIeHHs, 00b-
eMHsIeMble XUMOUH-
dbopmaTukoil. XeMo- u
6uonHpopmarTrka B
pENIIEHNN OCHOBHBIX
3aj1a4 pusndyeckon op-
TFaHUYECKON XUMUHU.
[TonsiTe 0 Mmoxenupo-
BaHUU «CTPYKTypa-
CBOMCTBO» M «CTPYK-
Typa-aKTUBHOCTH)» B
XeMOUH(pOpMaTHKe.
NHnyKTUBHBIN U J1e-

[1-2, 7, 12]

MHUU.
Camocrositens- | JlaboparopHble pa-
XemouHpOpMATHKA HOE u3yyeHue | OOTbl, KOHTPOJIbHbBIE
KaK Hay4YHasl JUCLH- PEKOMEHyeMOit
MJIMHA
Omnpenenenue. Hayu-

OCHOBHOM U [0-
MMOJTHUTEIBHOMN
JUTEPATYpPhl, BbI-
IOJIHEHHE J1a00-
paTopHOH pa-
0OTBI, TOATO-
TOBKa K 9K3a-
MEHY

paboThl, TECTUPOBA-
HUe, TOKJIa, pede-
pat, TpyIIOBbBIE U
WHIUBUIYaIbHbBIE
TBOpYECKHUE 3a7a-
HUSI, KOMILIEKT TH-
MTOBBIX 33124

JTYKTUBHBINA TIOJTXO/IBI B
XeMo- u buonHpopma-
tuke. Llenn, npecneny-

eMble XeMOuH(popMaTu-

KOH.
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JlaboparopHsie pa-
MouJiekyasipHast Mexa- 00TbI, KOHTPOJIbHBIE
HHKA B pellleHNH paboThI, TECTHPOBA-
HAYYHBIX 32124 HUe, ToKnal, pede-
MonexynsipHast Mmexa- part, TpynmnoBbIe U
HUKa KaK METO/[] pac- WHJUBUlyaJIbHbIE
4yeTa reOMEeTpuu 1 TBOPYECKHUE 33]1a-
sHepruu moJekyin. [Ipe- HUS; KOMIUIEKT TH-
MMYyIIECTBA U HEO- [1-2, 5] NOBBIX 3a7a4
CTaTKH 3TOT0 METO/A.
[TonsTHE «cUIIOBOE
T10JI€» B BBIYUCIIUTEIIb-
HOU xumuu. MertoJ cu- 8
JIOBBIX IOJIEH KaK Me-
TOJ, pean3yrOLIUN OC-
HOBHYIO UJICI0 MOJIEKY-
JISIpHOM MexaHuKu. Pac-
YeT MOJHON SHEpruun
MOJIEKYJIbI M €€ dHEpre-
TUYECKHUX COCTaBJISIO-
mux. CBSI3bIBAIONINE U
HECBSI3bIBAIOIIIME B3au-
MOJEHUCTBUS B MOJIEKY-
Jax.
MounexkyasipHasi AMHA- CamocTosiTens- JlabopartopHsie pa-
MHKAa B pellleHUH HOE U3Yy4EHHE 00ThI, KOHTPOJIHHBIE
HAY4YHBIX 327124 pEeKOMEHTyeMoi | paboThl, TECTUPOBA-
Teopernueckre OCHOBBI OCHOBHOI U 10- | HUE, T0oKIal, pede-
MeTO/1a MOJIEKYIISIPHOM MTOJTHUTEIIbHON part, TpyNIoBbIC U
nuHamuku. [Ipencras- 8 JUTEPATYpPHL, BbI- | WHIUBUIyAIbHbBIE
JICHHE MOJICKYJI opra- 2 - 6 [1, 9] MOJTHEHHE J1a00- TBOpYECKHE 3a71a-
HUYECKUX COCTMHEHUI paTopHo pa- HUS; KOMIUIEKT TH-
B METOJE MOJIEKYJISIP- 0O0TBI, TOJATO- MOBBIX 3a/1a4
HOU nuHaMUKU. Mex- TOBKa K DK3a-
MEHY
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aTOMHEIE B3aUMOJIeH-

CTBUSI U CYMMapHbIE

CUJIbI B MOJIEKYJIAX B
METO/I€ MOJIEKYJIAPHOU
nuHaMukd. Pacder 3Bo-
JIIOIIUU MOJIEKYJISIPHBIX
CHCTEM, a TAK¥KE TPACK-
TOPUU WX JBUKECHUS BO

BpeMeHH. JlocTonH-
CTBa, HEIOCTATKU DTOr'0
METO/a, €ro BO3MOKHO-
CTH B PEILICHUH TTPAKTH-

YecKux M (pyHIaMeH-
TaJIbHBIX 3a/]a4 OpraHu-
YECKOM M HeopraHunye-

CKOH XMMHUHU.

Croco0bI npeacrasIie-
HUSI XHMHUY€ECKHX COeIu-
HEHHI1 B BEIYHCIUTEIb-

HOM XUMMH

[onsTHE «XMMUYECKOE

MPOCTPaHCTBO». OCHOB-
HBIE CIIOCOOBI MPEICTaB-

JICHUS XUMHUYECKUX CO-
eMHEHUH (CTPYKTypHast

dhopmyia, OpyTTo-hop-

MyJia, TPUBHAJIBHOE
Ha3BaHHE, HA3BAHUE B CO-

OTBETCTBUHU C HOMEHKJIA-
typoii MIOITAK). I'padst

Y BEKTOPbI JJECKPUITO-
POB) KaK CITIOCOOBI TIpe/I-

CTaBJICHHSI MOJIEKYIL.

[TonsTHE MONEKYIIPHOTO
rpada B TECOPETUYCCKOU
XUMHUU. MOJIEKyIsIpHO-

14

[1-2]

CaMocTosTeNb-
HOE U3Yy4YEHHE
PEKOMEHIyeMOU
OCHOBHOM H 10-
MMOTHUTETbHOMN
JUTEPATYpPhl, BbI-
IOJIHEHHE J1a00-
paTopHOH pa-
0O0TEI, TOATO-
TOBKa K 3K3a-
MEHY

JlaGopartopHsie pa-
0O0TBI, KOHTPOJILHBIE
paboThl, TECTUPOBA-
HUe, ToKIal, pede-
par, rpymmoBbie U
WH/IUBUyaJIbHbIC
TBOpYECKHE 33/1a-
HUSI; KOMIUIEKT TH-
MOBBIX 3a/1a4
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rpadoBoe MpeacTaBIICHNE
OpPTaHUYECKUX MOJICKYIL.
Onucanue CTPyKTYyp XU-
MUYECKHUX COCTUHEHUN C
WCTIOJIb30BaHNEM BEKTO-
POB MOJICKYJISIPHBIX JIe-
ckpunrtopos. [lonsitue ne-
CKPUNTOPA B BBIUNCIIN-
TenbHON XuMuu. Tpebo-
BaHUs, IPUMEHIEMBIC K
MOJIEKYIJIIPHBIM JIECKPHUTI-
topam. JKenartenbHble Xa-
PaKTEPUCTUKHU JACCKPUII-
topa. COBpeMEHHbIE
KJIACCU(UKAIIH JIe-
ckpuntopoB. 1D-4D-ne-
ckpuntopsl u 1D-4D —
MIPEJICTABICHUS MPOJICKYIT
B BBIUMCITUTEIBHON XU-
muu. PacueT mep cxoj-
CTBa XUMHUYECKHX COE/IH-
HEHUIl Ha OCHOBE pasind-
HBIX THIIOB METPUK (K-
BKJIMJIOBO, MaHXJTTEH-
CKO€ paccTOsHHE, PacCTo-
sHre MaxananoOuca,
MMUHKOBCKOTO | T.1I.), KO-
a¢dunmenta TanumoTo,
Haiica, Kap0o, TBepckoro
U T.J.
Knaccudukarnus npeu-
CTaBJICHUH XUMUYECKHIX
COEIMHEHMI B 3aBUCHMO-
CTH OT MX OpTraHHu3alluu
(mHeliHOE, TIpecTaBe-
HUS MOJIEKYJISIPHBIX Tpa-
(hoB, TpeXMEpHBIC U Ye-
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ThIpEXMEpHBIE TIPEACTaB-
nenus. [onstue «mat-
puLa CBA3Eiy, «MaTpula
pacCTOSIHUIY, «MaTpuLa
CMEXXHOCTH», CTPYKTYPHBI
Mapkyma, Z-MaTpuia B
BBIYHCIUTEILHON XUMUHU.

CranaapTHble 00MeHHbIe
(¢opmats! paiinos B BbI-
YHCIUTEIBHOH XUMHH
CoBpeMeHHbIE TPEOOBaHMS
K CTaH/IapTHBIM OOMEHHBIM
(hopmatam daiinos. Kiraccu-
(uKanus CTaHAAPTHBIX 00-
MEHHBIX (POpMaTOB (aiIoB.
®dopmaret MDL, SDF, RXN,
RDF, Sybyl mol2, PDB,
CML, ux mocTOMHCTBA, a
TaK)Ke OpraHuueHHUs, COBMe-
CTHMOCTb C COBPEMEHHBIMHU
KOMITBIOTEPHBIMU NIPOTPaM-
MaMH ¥ TaKeTaMH IIpo-
rpamM. Konsepranms
MEXIY Pa3NIHBIMHU TIpeI-
CTaBJICHUSIMU MOJIEKYJI B
BBIYHCIIUTEIBHOW XUMUHU U
BO3HHUKAIOIIKE MPH ITOM OC-
HOBHBIE ITpob6iemsl. [Tox-
XOJBI ISl aBTOMATHYECKON
KoHBepTanuu 2D-cTpykTyp
B 3D. IIporpamMmsl st aB-
TOMAaTHYECKOW KOHBEpPTAaLUH
MEXIY Pa3IMYHBIMHU TIpe-
CTaBJIEHUSIMU MOJIEKYJ U OC-
HOBHBIE TPeOOBaHMUS K HUM.

10

[1-2, 13]

CaMocTosTenb-
HOE U3y4YCHHE
PEKOMEHIyeMOU
OCHOBHOI U [0-
MMOJTHUTEIBHOMN
JUTEpaTyphl, BbI-
IIOJIHEHHUE J1a00-
paTopHOii pa-
0OTEBI, IOATO-
TOBKa K 3K3a-
MEHY

JlaboparopHsie pa-
0OTBI, KOHTPOJIbHBIC
paboThl, TECTUPOBA-
HUe, T0KJIa, pede-
paT, TpyIIOBbBIE U
WH/IUBUyaJIbHbIC
TBOpYECKHUE 3a/a-
HUS; KOMIUICKT TH-
MIOBBIX 3a/1a4

XumMuueckue 0a3bl JaH-
HBIX

O0mue ceenenus o 6azax

JaHHbIX. KOMITIOHEHTHI UH-

(hOpMaITMOHHON CHCTEMBI

[2, 8]

JlabopartopHsie pa-
OOTBI, KOHTPOJIbHBIC
paboThI, TECTUPOBA-
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(IpUIIOKEHUS U CHCTEMBI
6a3 nanHbIx). Opranuza-
sl THPOPMAITOHHOM CH-
cremsl. [Tonsitue o kapTpu-
JKE TaHHBIX U METaJIaH-
HbIX. TuIbe! 0a3 TaHHBIX
(nepapxudeckas cucTeMa,
0a3bl JaHHBIX CETEBOrO
TUIA, PENAIUOHHBIC Oa3bI
JTAHHBIX ).

Twume! 6a3 JaHHBIX 10 DH-
refto (MuTepaTypHble, (ak-
Torpa)uuecKue, CTpPyKTyp-
HEIE).

Bupl cTpyKTYpHOTO 110-
HCKa B PA3JIUYHBIX XUMHU-
YecKuX 0a3ax JaHHBIX (I10-
UCK TI0 CTPYKTYpE, O~
CTPYKTYypE, HANCTPYKTYPE,
IO MOI00HI0).

HUE, ToKnal, pede-
par, rpyImoBbie U
VHJIUBUyaJIbHbIE
TBOPYECKHE 3a/1a-
HUSI, KOMIIJICKT TH-

HOBBIX 33724

Hroro 3a 5 cemectp 18 36 54
6 cemecTp
PerpeccuonHblii anaius3 CamocrosiTenb- JlaboparopHsle pa-
u QSPR/QSAR- HOE U3ydeHHue | OOTBI, KOHTPOJLHBIE
MOJ€IMPOBAHUE Ha €10 peKoMeHyeMoil | paboThl, TECTHPOBA-
ocHoBe OCHOBHOM M J10- | Hue, K0KIaz, pede-
OKCIEpUMEHT, IPOCTPaH- o
CTBO BHIGOPKN H pE3yITh- TOJTHUTENTLHOM paT, TPYIIOBLIE U
Tar. CTTHCTHKA H BEDOST- JINTEPATYPhL, BbI- |  HWHIUBUIyaTbHBIC
HOCTh. [IOBTOPEHHE HCITBI- 20 HOJ'IHGHI/IGUJ'Ia6O- TBOPYECKHUE 3a/1a-
TaHui. 3aKOH GONBIINX paTopHOii pa- HUS; KOMIUIEKT TH-
uncer. LleHTpanbHas 1pe- 8 10 [1-2, 6, 14-16] 0OTBI, TOATO-

nenbHas Teopema. Coop u
a”anu3 maHubeIx. CxaTtue
JIAHHBIX.
TlonsiTHe «perpecCuOHHBIN
aHanu3y». O0mye npuH-
LIUTIBI TIOCTPOEHUS perpec-

TOBKa K JK3a-
MEHY

HOBBIX 3a/1a4
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CHOHHBIX Mojenen. [Ipun-
LUNHAAIbHbIE OTINYKSI
mexxay SAR QSPR/QSAR-
Moxeisivu. Pacdet u puzn-
YECKUI CMBICI PETPECCH-
OHHBIX K03()(DUIIEHTOB.
[Toctpoenue perpeccruon-
HBIX MOJIEJICH, OIMHMCHIBAO-
[IUX KOJIUICCTBCHHYIO
CBSI3b «CTPYKTYpa-CBOM-
CTBO» H «CTPYKTypa-aK-
TUBHOCTB)» U KPUTCPHH UX
aZIeKBaTHOCTH (MOJIeNN
QSPR/QSAR). F-
CTaTUCTUKA B PETPECCHOH-
HOM aHayu3e. DTarbl pe-
TPECCHOHHOTO aHAITN3a
IIPU TIOCTPOCHUHN PETPECCH-
OHHBIX Monenel. OCHOB-
HbIe TPeOOBaHUS K perpec-
CHOHHBIM MOZEIISIM.
ITakeTs! mporpamm s 00-
pabOTKU HCXOTHBIX JaH-
HBIX, pacyeTa pa3HbIX TH-
OB JICCKPHUIITOPOB U TI0-
crpoennst QSPR/QSAR-
MOJEIIEN.
[Ipeno6paboTka JaHHBIX
nepe IoCTPOSHUEM
QSPR/QSAR-mozenei.
Maremartudeckas mpeao0-
paboTKa JTaHHBIX.
Kpatkas xapakrepucTuka
1D-6D-MeTo10B MOAETH-

posanus QSAR.
MeTtoabl MALLINHHOTO Camocrosrens- | JlaGopaTtopHsble pa-
00yuYeHus1, HCTI0JIb3ye- 20 HOE U3Yy4YCHHE OO0TBI, KOHTPOJILHBIE
MBIX /ISl IOCTPOEHUSs [1-2, 6-8, 12-16] PEKOMEHyeMOi

45



SAR-u QSPR/QSAR-
MoaeJse
MHoOXeCTBeHHAs K-
HeliHas perpeccus. Me-
TOJT YaCTUYHEIX
HAaMMEHBIIINX KBaJIpa-
TOB. MeTo 1 OauxKa-
mux cocenei. Mckyc-
CTBEHHBIC HEHPOHHBIE
cetu. MeTo/1 OIOPHBIX
BEKTOPOB.
JlepeBbsi IpUHATHS pe-
IICHUH.
JlocTonHcTBa 1 HEOO-
CTaTKH 3TUX METOHOB.

10

OCHOBHOMH U J10-
IMOJTHUTEILHOMN
JUTEPaATypPHl, BbI-
MoJIHEHHE J1a00-
paTtopHoOu pa-
0O0TBI, TOATO-
TOBKa K 3K3a-
MEHY

paboThl, TeCTUpPOBA-
HUe, TOKJIa, pede-
par, TpyInoBbIe U
WHIUBUIYaIbHBIC
TBOpUYECKHUE 3a/a-
HUS, KOMIUIEKT TH-
IIOBBIX 3a/1a4

10.

Moaexkyasipaoe Mmojae-
JIMPOBaHMeE C UCTOJIb-
30BaHHEM METO01a MO-
JIEKYJISIPHOTO J10-
KHHIa
CyTb MeTO/1a MOJIEKY-
JSIPHOTO JIOKHUHTA. AJ-
TOPUTMBI MOJIEKYJISIP-
HOT'O JOKUHTA U MpOo-
TpaMMHBIE TTAKETHI, Pe-
AIU3YIOLIUE 3TOT Me-
Tox. Buner MeToOB
MOJIEKYJIIPHOTO J0-
KUHTa ¥ UX UCIIOJB30-
BaHME B PELIECHUU MIPU-
KJIaJHBIX 3a7a4.
CouceTaHne METOIa MO-
JIEKYJAPHOTO TOKWHTA C

JPYTUMH METOHAMU

12

20

[1-2, 9-11]

JlaGopatopHsle pa-
00TbI, KOHTPOJIbHBIE
paboThl, TECTUPOBA-
HUe, T0KJIa, pede-
par, rpynmnoBblie U
WH/IUBUyaJIbHBIC
TBOPYECKHUE 3a7a-
HUSl; KOMIUIEKT TH-
HOBBIX 33724
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MOJICKYJIAPHOTO MOAC-
JIMPOBAHUSI.

HToro 3a 6 cemectp

16

32

60

Bcero yacos:

34

68

114

47



PeliTHHT — J1IaH AUCHUIITHHEI

[lepconanbHBIE KOMIIBIOTEPHI B XUMHH

[Tpunoxenne Ne 2

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

Bunsr yueOHON AEATENEHOCTH bamnn 3a xoH- N‘lncno 3aja- TN
CTY/ICHTOB KpEeTHOE 3aJjaHue HUI 32 cemecTp
MunumansHbli | MakcuManbHbINA
Moayns 1
Texkymuii KOHTPOJIb
1. JlaGopaTopHbIie pabOTHI 1,25 8 0 10,00
2. T'pynmoBbie M UHAMBUIY-
aJIbHBIC TBOPUYCCKHUE 3a/1a- 0,50 5 0 2,50
HUS
Tumnossle 3a0a4n 1,00 5 5,00
4. Pedepar /mokman 5,00 5,00
PyOeskHbli KOHTPOJIb
1. Tect Ne 1 (o mpaxTuke) 15,00 1 0 15,00
Mopaynsb 2
Texkylmuii KOHTPOJIb
1. JlaboparopHbie pabOTHI 1,25 8 0 10
2. T'pynmoBwle u HHAUBULY-
aIIbHBIC TBOPUYECKHUE 3a]1a- 0,50 5 0 2,50
HUS
3. Pedepar /moxmaz 5,00 1 0 5,00
Py0exxHblii KOHTPOJIb
1. Tect Ne 2 (1o npaxTuke) 15,00 1 15,00
2. KoutponbHas pabora 20,00 1 20,00
IMocemaemocts
1. TTocelieHue NEKIIMOHHBIX 3aHATUN -6,00
2. [ocemieHue MPaKTUIECKUX (CEMHHAPCKUX, Ta00PaTOPHBIX ) 3aHATHHA -10,00
HoompurenbHbie 0B
VYyactue B onmuMnagax 1,00 0 1,00
VYyactue B KOHPEpEHITHIX 2,00 0 2,00
[TyGmukanus Te3ucoB 3,00 0 3,00
IlyOnukanus crateit 4,00 0 4,00
Hroro 10
HUToOroBblii KOHTPOJIb
Ok3ameH 0 30,00
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