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1. IlepeyeHb MUIAHHUPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 JUCIUILIHHE, COOTHECEHHBIX € YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM porpaMmme
HHIUKATOPAMH JOCTHKEHUS] KOMIIeTeHI Ui

Ilo utoram ocBocHUS JUCIHUITIINHBI O6y‘IaIOH_II/II\/lICH AOJDKEH JOCTUYL CICAYIOIIUX PE3YIIHTATOB O6yLIeHI/I}{2

Karteropus
(rpymnmna)
KOMIIETeHI] dopmupyemast
o Kox u HanmeHoBaHHe HHAMKATOPA J0CTH/KEHHUS Pe3yabTaThl 00y4YeHNs MO TUCHUILINHE
Hii KOMMeTeHnus (c
KOMIEeTeHIUH
(npu yKa3aHHeM Ko0/Ja)
HAJITMYUH
OIIK)
Ipencrane | [IK-1. criocoOHOCTHIO ITK-1.1. 3HaTh HAYYHYIO HOBU3HY ¥ BaXHOCTH IMPAKTHYECKOTO 3HaTh: HAYYHYIO HOBH3HY M Ba)KHOCTD MPAKTUIECKOTO NCIOIh30BAHUS
HHE MPOBONTH HAYYHBIC WCTIONIb30BaHMS TaHHBIX, OJYUYCHHBIX ITPH BBHIIOIHCHUH JaHHBIX, TOJYYEHHBIX IPH BBIITOJHEHUN MAarHCTEPCKOM IUCCEPTALHH.
pE3yJIbTATOB | MCCIIEOBAHMS IO MarucTepcKoi TuccepTanu.
npodeccnor | chopMyIHpOBaHHOH ITK-1.2. 3HaTh OCHOBHYIO JIUTEPATYPY MO TEMaTHKE 3HaTh: OCHOBHYIO JIUTEPATYPy M0 TEMATHKE HCCIICIOBAHMS, IIPEUMYIIIECTBA
IBHON TEMAaTHUKE, HCCIIEIOBaHMS, IPEUMYIIECTBA M HEAOCTATKH TEOPETHIECKUX U 1 HEZIOCTAaTKH TEOPETUIECKUX M HKCIICPUMEHTAIBHBIX METOIOB
JIESATENBHOC | CaMOCTOSITENIHO SKCIIEPUMEHTAIBHBIX METOJOB HcIoyib3yeMbix B HUP. ncnonb3yemsix B HUP.
TH COCTaBJIATB IIaH ITK-1.3. YMeTb Ha OCHOBE JIUTEPaTypHl BHIACIATH U YMeTh: Ha OCHOBE JINTEPATYPHI BBIICIATH U UCIIOJIB30BATh IS OOBSICHCHHS

HCCIIEI0BAaHUS U
MOJTy4aTh HOBbIE
Hay4HbIE U IPUKIIAHbIC
PE3yIbTaThl

UCIIOJNIb30BaTh AJisl 00bsIcHEeHUs pe3ynbTatoB HIP
TEOPETUYECKYI0 OCHOBY DKCIIEPUMEHTAIbHBIX METOA0B CUHTE3a U
aHanusa

pe3ynsTatoB HUP TeopeTnueckyro OCHOBY 3KCIIEPUMEHTAIBHBIX METOI0B
CHHTE3a U aHaJIu3a

ITK-1.4 YmeTs npaBWIBHO COCTABIIATh KOHCIIEKT CTAThU/KHUTH,
OMPENENIATh TJIABHBIC MOJOXKCHUS PEANICCTBYIOMUX PaboT Mo
JIaHHOW TeMaTHKe

YMmeTh: MpaBUJIbHO COCTABJIATHL KOHCIICKT CTaTbI/I/KHHFI/I, OIIpeACIATh
TJIABHBIC IMOJIOKEHUA NPEAIICCTBYOIUX pa60T 1o I[aHHOﬁ TCMATHKC

ITK-1.5 Bnanets HauaIbHBIMA HaBBIKAMH B (DOPMYIHPOBKE
tematuku HYP 1o pesyipraTamM nepBUYHOIO aHAJINA3A
JUTEPAaTyPHBIX JTAaHHBIX B BRIOPAHHON 00J1aCTH MiCCIIeIOBAHUH.

Bnanets: HayanbHBIMU HaBBIKaMK B popmMysupoBke Temarukun HUP o
pe3yabpTaTaM MEePBUYHOTO aHAJH3a JIUTEPATypPHBIX JAaHHBIX B BEIOPAHHOM
00J1acTH HCCIIeIOBAHUH.

I1K-1.6 Bnagets HaBBIKAMH IKCIIEPUMEHTAIBHBIX U
TeopeTrdeckux padbor u mo reme HUP marucrepckoit
JIICCEepPTALNH

Branets: HaBBIKaMU SKCIIEPUMEHTATIBHBIX M TEOPETHICCKUX paboT M 110
teme HUP marucrepckoii quccepranuu

TIK-4. criocoOHOCTEIO
y4acTBOBAaTh B HAYYHBIX
JICKYCCHUSIX U
MPEICTABIISITH
TOJTyYCHHBIC B
HCCJIEIOBAHUSX
Pe3yNbTaThI B BUIC
OTYETOB U HAYYHBIX
MyOIMKanyi (CTEHIOBbIC
JIOKJIaJIBL, pedepaTsl 1
CTaThH B TIEPHOITICCKON
HayJHOH IeyaTn)

I1K-4.1. 3HaTh OCHOBHBIC TIPAaBWJIA BEJICHUS HAYIHOU TUCKYCCHU

3HaTh: OCHOBHbBIC IpaBujia BEJCHUSL Hay‘IHOﬁ AUCKYCCUU

IIK-4.2. 35aTh OCHOBHEIE TPEOOBaHUS K CTCHIOBBIM/YCTHBIM
JIOKJIaJIaM TIPH NIPEACTABJICHHUH NONTYyYSHHBIX pe3ynbTaTtoB HUP

3naTh: OCHOBHBIE TPEOOBaHMS K CTCHJOBBIM/YCTHBIM JIOKJIa1aM MpH
MpeICTaBICHUH MTOJIyYeHHbIX pe3yabTaTtoB HUP

ITK-4.3. YMeTb BBICKa3bIBaTh CBOIO TOYKY 3PCHUS M Y4aCTBOBATh
B JHAJOTe (CTyIEHT-CTYJCHT, CTYyICHT-IIPEI0IaBaTelb, CTYICHT-
COTpPYIHUK JabopaTopun).

YMeTh: BEICKa3bIBATh CBOIO TOUKY 3PCHUS M YYACTBOBATH B TUAJIOTE
(CTyIeHT-CTYACHT, CTYICHT-IIPEIOIaBaTelb, CTYACHT-COTPYIHUK
naboparopun).




1IK-4.4. Bnajeth HaBBIKaMHU yYacTHS B MHOTOCTOPOHHEH
Hay4JHOU Oecejie, UCTIONB3Ys B YCTHOM pedr CHEeIMPUICSCKYIO
XMUMHUYECKYIO TEPMUHOJIOTHIO

Brnaners: HaBBIKAMH y9acTHs B MHOTOCTOPOHHEH HaydHOU Oecere,
HCTIONB3YS B YCTHOH pedun CIenH(HUIESCKYI0 XUMHYECKYIO0 TEPMUHOIOTHIO

ITIK-6. ciocOOHOCTBIO
OTIPEICTISITh 1
aHaIM3UPOBAThH
poOIIEMEI,
[UIAaHUPOBATh
CTpATEruio UX
peuienus, Opath Ha
ce0s1 OTBETCTBEHHOCTh
3a pe3ybTaT
JIEATEIILHOCTH

ITK-6.1. 3HaTh OCHOBHBIC BO3MOXHEIE TIPOOIEMBI CBOEH
npo¢ecCHOHANBHON NeATeIbHOCTH

3HaTh: OCHOBHBIC BO3MOXHEIE ITPOOIEMBI CBOEH MpodeccHoHaTBHON
JeSATEIEHOCTH

I1K-6.2. 3HaTh MyTH pemeHns BO3HUKAIOMNX MPobIIeM

3HaTh: yTH PEUICHNS BOSHUKAIONINX Ipo0iIeM

ITK-6.3. YMeTb BBISBIISTH BO3HUKAIOIINE TIPOOIIEMBI 1
OCYIIECTBIISITh UX Pa300p C HEIbI0 MOUCKA MyTeH UX PeLICHUs

YMeTb: BEISIBISITE BOSHUKAOIIHE TIPOOIEMBI M OCYIIECTBIIATh UX Pazdop ¢
LIENBIO TTONCKA ITyTEH MX peIIcHUs

ITK-6.4. YMeTb BBIICIATH TIaBHBIC IPOOJIEMBI IPH UCTIOTHSHUT
cBoel mpodecCHOHANBHON AESITENbHOCTH

YMeTh: BBIICIATD TIIaBHBIC IPOOJIEMBI IIPH UCTIOTHEHUH CBOCH
PO eCCHOHANBHOMN NESITEIbHOCTH

ITK-6.4. Bnaziets CTIOCOOHOCTEIO K OTIPENIEICHUIO H aHATU3Y
npo06JieM, BOSHUKAIOIIHX MTPH UCIIOJIHEHUH CBOEH
npodeccHoHANIBHO JeSTeIbHOCTH

Bragets: criocOGHOCTBIO K OTPEAETICHAIO U aHAIH3Y TIPOOIIeM,
BO3HMKAIOIINX TPH UCTIOIHEHUH CBOEH MpodecCHOHANBHOM eI TeNbHOCTH

TIK-7. BnanenreM
METoJIaMH 0TOOpa
Marepuara,
TPETo/IaBaHust 1
OCHOBAMH yIPABIICHAS
poreccoM 00ydeHs B
00pa3oBaTeIbHBIX
OpraHU3aIMAX BBICIIETO
00pazoBaHUA

IIK-7.1. 3HaTh OCHOBHYIO JTUTEPATYPy IO METOANKE
MpenoaBaHusg XUMUH, IPOBEACHUIO 3KCIEPHUMEHTAIbHBIX
pa0or.

3HaTh: OCHOBHYIO JIUTEPATypy 110 METOJMKE IIPEIolaBaHusl XUMHUH,
MPOBEICHUIO IKCIEPUMEHTAIBHBIX paloT.

IIK-7.2. Y™MeTh IPaBUIbHO COCTABIATH KOHCIIEKT JICKIIUH,
OTIPEJICINISATH TJIABHBIE MOJIOKESHUSI U3JI0KEHUs MTpeIMeTa.

YMmeTh: IMpaBUJIbHO COCTABJIATH KOHCIICKT J'IeKHHfI, OINPCACIIATH I'JITaBHBIC
TMOJIOKCHHU A U3JIOKCHU MPCAMCTA.

I1K-7.3. YMerb Ha OCHOBE y4eOHOI TUTepaTyphl BHIACIATH
ITIABHOE U UCIIONB30BATh ATU CBEICHUS I OO BSCHEHUS
Pe3yIbTaTOB MPAKTHYECKUX PadoT, o6sianaTh HaBBIKaMH OI00pa
U pelleHHs 3a1a4 JUIsl POBEICHHUS CEMHHAPCKUX 3aHATHI

YMeTh: Ha OCHOBE Y4eOHO TUTEpaTyphl BHIACIATH TJIABHOE U HCTIONIb30BATh
9TH CBEACHUS sl OOBSICHEHHUS Pe3yNbTaTOB MPAKTHYECKUX paboT, 00Ia1aTh
HABBIKAMH TIOA0Opa M PEIICHNUS 3214 JUI1 TIPOBEICHUS CEMHHAPCKHUX
3aHATHI

ITK-7.4. Bnayieth HaBBIKAMH B 0TOOpE MaTepHala s
MPOBEICHUSI MPAKTHYECKUX 3aHITHI U 1a00OpPaTOPHBIX paboT 1Mo
pe3yJibTaTaM aHaJIK3a JIMTEPATYPHBIX JaHHbIX.

BnaneTs: HaBbIKaMu B 0TOOpE MaTepHana Il NPOBEACHHUS MPAKTHIECKUX
3aHATHH 1 1ab0paToOpHBIX paboT IO pe3yabTaTaM aHAIN3a JIUTEPATYPHBIX
JJAHHBIX.




2. MecTo TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMMbl

Hucnumnuna «TeopeTudeckre MeETONbl HCCIEAOBAHUS OUOJOTUYECKOW aKTUBHOCTH MOJIEKYID»
otHocutcs k yactu OIl, hopmupyemoit yaacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH.
JucuuninuHa n3ydaercs Ha 2 Kypce B 3 ceMecTpe.
OCHOBHBIMU EISIMU OCBOCHUS AUCHUIUIMHBI « T€opeTHuecKue METO Il UCCIIeI0BaHMs OMOIOTUYECKON

AKTUBHOCTH MOJIEKYJD» SIBJISIFOTCS:

1. - dopMupoBaHHE Y MarCTPAHTOB 0A30BBIX MOHATUH B 00JIACTH MAaTEMaTHYECKOTO MOACITUPOBAHUS H
TEOPETHYECKOT0 U3YUYEHHUs B3aUMOCBSI3U MEXAY CTPYKTYpPOMl XMMHUYECKUX COCAMHEHUN U pa3IudHbIMU
BUJIaMH OHMOJIOTHYECKON aKTHBHOCTH, CTETICHU BBIPAYKCHHOCTH (PU3UKO-XUMHUUYECKUX CBOWCTB;

2. — WU3JOXKEHUE COBPEMEHHBIX IPEACTaBICHUI 00 ypOBHE HAYYHBIX JOCTHKEHHH, MPUMEHSIEMbIX
MOJIX0J[aX ¥ MPOoOJIeMax TEOPETHUECKOTO U3YUCHUS CBS3U MEXKIY CTPOSHUEM XUMHYECKHX COCTMHCHUIMA
U X (PU3UKO-XMMHYECKUMHU CBOIICTBaMH;

3. — J1arTh KpaTKoe OINHCAaHWE OTCYCCTBCHHBIX M 3apyOEIKHBIX KOMITBIOTEPHBIX CHCTEM, IO3BOJISIOIIUX
BBISIBJIAITh  3aKOHOMEPHOCTU MEXIY CTPOCHHEM M CBOMCTBAMHU pPAa3IMYHBIX KJIACCOB XUMHUYECKUX
COCIMHEHUH, Ha KOJIMYECTBEHHOM U Kau€CTBEHHOM YPOBHE.

Jlist OCBOCHMSI JMCHHILIMHBI HEOOXOIUMBI KOMIICTCHIIMH, C(OPMHUPOBAHHBIC B PaMKaxX H3y4YCHUS

CJIeIYIOLIUX JUCIUIUIMH:
«Opranunueckast xumusiy, «dusnueckas xumust», «KBanrtopas xumust», «MHbopmarrkay,

«buonorus ¢ o0CHoBaMHM 3KOJIOTHH», «Briciias marematukay, «buoxumus», «Beiciias MaTeMaTuKa,
«buronorus ¢ ocHOBaMH 3K00runy, «MHOCTpaHHbIN A3bIK», «KOMIIBIOTEpPHBIE TEXHOJOTHHU B HAYKE U
o0pa3oBaHUN», «AKTyallbHbIE 33J]a4l COBPEMEHHON XUMHM», «MEeTOo Il MaTeMaTHUYECKOr0 MOJIETHPOBAHUS
B XUMHM», MareMaTuieckas 00padoTKa SKCIIEpUMEHTAILHBIX Pe3yIbTaToB, «Du3nka (pa3aen « AToMHas
buzuKay).

3. Coaepxanue padoueii nporpaMmbl (00beM AMCHUILINHBI, THNIBI M BUIbI Y4eOHBIX 3aHATHI,
y4eOHO-MeToAuYecKoe obecnedeHHe CaMOCTOATe/IbHON PadoThl 00y4al0IUXCs)

Coneprkanne paboueli mporpamMmel npeactapiieHo B [Ipunoxenun Ne 1.



4. DoHJ OLIEHOYHBIX CPEACTB MO IMCIUIIUHE
4.1. IlepeyeHb KOMIETEHIIUI U MHAUKATOPOB IOCTUKEHUSI KOMIIETEHUMI C YKa3aHUEM COOTHECEHHBIX
¢ HUMH 3aIVIAHUPOBAHHBIX Pe3yJIbTATOB 00yUYeHHs N0 JucuumInHe. Onucanue KpuTepueB M KA
OLICHUBAHMS Pe3yJIbTATOB 00y4YeHUs M0 JUCUMUILINHE.

Kox u popmynuposka komnerenuuu INK-1. cnocobHOCTBIO TPOBOAUTH HAYYHBIE UCCIIECAOBAHUS 10
copMyTUpOBaHHOM TEMATHKE, CAMOCTOSITEITHHO COCTABIISATH TUIAH UCCIICIOBAHUS U TTOTy9aTh HOBBIC HAYYIHBIE
U NIPUKJIA/IHBIE PE3YIbTaThI

Kon n PesyabTaTsl Kpurtepuu onieHuBaHus pe3yabTaToOB 00ydIeHUs
HAUMEHOBAHU | 00y4YeHHs IO
€ HHANKATOpa | IUCUHMILINHE 2 3 5
AOCTHIKEHH S («HeynosnerBopu | («YnoBnerBoput | 4 («Xopoiioy) («OTIaHOY)
KOMIIeTeHIIUH TEITHHOY) €JILHO»)
MnK-1.1. 3HATh: 3aTpyaHseTcs B ®opmynupyetr ¢ | B neinom 3Haer
3HaTh HAay4YHYIO OnpeAeIeHUuN omuOKamMu BEPHO Hay4YHYIO
Hay4HYIO HOBH3HY H Hay4YHO! HOBU3HBI | HAy4HYIO (dbopMynHpyeT | HOBH3HY U
HOBU3HY H BaAKHOCTE U IIPaKTHUYECKON HOBU3HY U HAy4YHYIO BaXHOCTh
BaXXHOCTb IPAKTHYECKOT
3HAYUMOCTHU MIPAKTUYECKYIO HOBU3HY U MPAKTUYECKOT
MPAKTUYECKOT | O
o Hcronbopany | MOLYICHHBIX 3HAYUMOCTh IPaKTHYECKy | O
MCTIOB30BAHU | S JAHHBIX, JTAHHBIX MOJIy4E€HHBIX 10 3HQUUMOCTh | HUCTIOJIB30BAaHU
s TaHHBIX, MOJIyYEHHBIX JaHHBIX MOJyYEHHBIX | I TAaHHBIX,
MIOJIyYEHHBIX | TpHU JAaHHBIX, MOJTy4YEHHBIX
npu BBITNIOJTHEHUU Tpebyeres npu
BBINOJTHEHMH | MarMCTEPCKOH npaska N —
MarucTepcKoi | auccepranuu.
crienmanucro | HAP
JYCCEepPTALNH.
M
3arpynHseTcs B Jnist paboTsI € He Bcerna YBepeHHo
IK-1.2. 3nars | 3HaTh: .
BbIOOpE JIUTEpaTypou BBIOMpAET BbIOMpaeT
OCHOBHYIO OCHOBHYIO 5
JUTEPaTypHI IO TpeOyercs aJIeKBaTH auTepaT
JTUTEpaTypy JUTEpaTypy patyp peoy . & yio patypy
10 TEMATHKE 0 TeMaTuke | TEMATHKE HavaJIbHbIN JUTEpaTypy. 10 TEMaTUKe
WCCIICIOBAHMS | MCCieaoBanus | UCCIEIOBaHU. crucok. [1moxo Honyckaer HCCJICTOBaHUS
, , ITnoxo OpPUEHTHUPYETCA B | HETOYHOCTU B | , 3HAET
HPEUMYIIECTB | NPEUMYIIECTB | opueHTUPYETCA B | IPEUMYILECTBAX | OLIEHKE IIPEUMYILECTB
an an IIPEUMYIIECTBAX U | U HEAOCTATKaX MIPEUMYLIECTB | a U
HEJ0CTaTKU HEeJ0CTaTKU
HEZ0CTaTKax TEOPETUYECKUX | U HEJ0CTaTKU
TEOPETUYECKH | TEOPETUUYECKU
AKCIIEPUMEHTAJIbH | METO/I0B HEJOCTaTKOB | TEOPETUYECKU
X H X |
IKCIEPUMEHTa | dKcrepuMeHTa | PIX METOJI0B TCOPETUICCKH | X 1
JIBHBIX JBHBIX X" JKCIIEpUMEHTA
METOJI0B METO/I0B 9KCIIEPUMEHTA | JIbHBIX
UCIOJIb3YEMBI | HCIOIb3yEMbI TBHBIX METOJI0B
x B HHP. x 5 HUP. METOJI0B UCIIOJIb3YEMBI
x B HAP.
Ymers: Ha 3arpynHseTcs B Omnpenensier B nenom Camocrosrens
IIK-1.3.
3 OCHOBC BBIJIEJICHUH OTIEJILHBIC BEPHO HO
YMeTb Ha JINTEPATYPBI .
OCHOBE TEOPETUUECKOMN TEOPETUUECKHE orpezenser orpezenser

BBIACIATh U




JIATEPATYPBI HCIIOJIb30BaTh | OCHOBBI MTOJIOKEHUS TEOPETUUYECKY | TEOPETUUYECKY
BBIZICTIATD 1 AN LS DKCIIEPUMEHTAIbH | DKCIIEPUMEHTAJIb | IO OCHOBY 0 OCHOBY
HCIIOJIb30BATh | OOBACHEHHS BIX METOJIOB HBIX METOJIOB. SKCIEPUMEHTA | SKCIIEPUMEHTA
JUTSL pe3ynbTaTOB
HCIIOJIb3YEMBIX B JIBHBIX JIBHBIX
OO0BSICHEHUS HUP
HUP HUP
pe3yabTaTOB TEOPETHYECKY METOJIOB METONOB
HUP 10 OCHOBY HUP. ¢
TEOPETUYECKY | DKCIIEPUMEHTA MIPUBJICYCHUC
10 OCHOBY JIBHBIX M JIMTEPATYpPhI
SKCIIEPUMEHTA | METOJIOB
JIbHBIX CUHTE3a U
METOJIOB aHanusa
CUHTE3a U
aHaiIM3a
14 Ymers: 3aTpyaHseTcs B Cocrasnsier Cocrasnsier [IpaBunsHO
K-1.4 Ymers
HpaBUAIIBHO COCTaBJIEHUU KOHCIIEKT, KOHCIIEKT, COCTAaBIISIET
MIPaBUIILHO
P COCTABILAT KOHCIIEKTa omnbaercs B onpeenser KOHCIIEKTH,
COCTaBIIATh KOHCIIEKT
onpeeeHUun TJIaBHBIE CaMOCTOATEIb
KOHCHICKT CTaTbU/KHUTH, P
CTaTI)I/I/KHI/IFI/I, OIIPEIEIISTh TJIaBHBIX ITOJIOKCHHUA HO BBLACIIACT
ONpeNEATh [TABHEIC MOJIOKEHUHN MPEAUIECTBYIO | IJIaBHBIC
[JIaBHBIC MOJIOKEHUS MPEAIIECTBYION] | KX paboT ¢ TIOJIOKEHUS
HOJIOKCHM IPEIIIECTBYIO ux paboT 1o TIOMOIIHO PEIIIECTBYIO
MPEIECTB
pea YIO | mux pabor o teme HUP cIIeIUaJInCTa X padoT
X padbor 1o NAHHOM .
AHHOI B JaHHOM
A TEeMaTHKe 6
TEMAaTHKE obsractu
15 Braners: 3aTpynHseTcs B 3aTpyiHseTCs B IIpoBomur Criocoben
TIK-1. Ha49aJIbHBIMH MPOBEAECHUU (bopMyIHMpOBKe JUTEpaTypHelil | hopMynupoBa
Brasets HaBBLIKAMU B e HUP
PBUYHOTO TEMaTUKH aHaJu3. Th TEMATUKY
oSN | dopmymapok JIATEPATYPHOTO no pesyasraram | ®opmymupyer | HUP no
HaBBIKAMH B e TeMATHKH paTyp pesy. PMYJIAPY
(GopMyImMpoOBK | HUP o aHaJIN3a B [IEPBUYHOIO tematuky HUP | pesynbratam
€ TEMaTHKH pesyiIbTaTam BBHIOpAHHOM aHanu3a c JUTEPATYPHOT
HUP no HEPBUYHOTO o0nactu JIATEPATYPHBIX MOCJIEAYIOIIEH | O aHallu3a B
pesyiIbTaTaM | aganuza HCCIIEIOBAHUI JIAHHBIX. TIPaBKO# 1 BBIOpAHHOM
TEPBIAHOTO JUTEPATYyPHBIX YTOUHEHUsMH | 00JacTu
aHaJmsa JTAHHBIX B .
. CHELMATMCTOM | MCCIIEIOBAaHUM
JUTEPATYPHBL | priGpanHoit
X JIAaHHBIX B O6IACTH
BBIOPAHHOM WCCIIeI0BaHMI
obnactu
HCCIIEIOBAHU I
Biagets: 3aTpyIHsETCS B Bmaneer Bmaneer TlokaspiBaeT
gK'1'6 HaBBIKAMU MpOBEAECHUYU OIrpaHUYEHHBIM OTPaHUYEHHEIM | YBEPEHHOE
JaJICTh SKCIIEPHMEHTA 6 6
AKCIEPUMEHTAIbH | HAOOpOM HaboOpoM BIIAJICHUE
HaBbIKAMH JBHBIX 1
bIX U HaBBIKOB HaBBIKOB HaBbIKAMU
OKCTIEPUMEHTA | reopeTaecKy
JIbHBIX U X paGoT I 0 TEOPETUYECKUX SKCIEPUMEHTAIIBH | 3KCIIEPUMEHTA | DKCIEPUMEHTA
TEOPETUYECKH | repe HUP paboT M 1Mo TeMe | bIX paboT JIbHBIX U JBHBIX U
X pabot ¥ 110 marucrepckoii | HUP nucceprannu TEOPETHYECKUX | TEOPETHYECKHU
teme HHP _ | muccepranmm pabor X paboTax 1o
MAarucTepCKOn




JUccepTaluu teme HUP
JyccepTalum

Kox u popmymnuposka komnerenunu INK-4. cnocoOHOCTBIO y4acTBOBATh B HAYYHBIX AUCKYCCUSIX U
TIPE/ICTABIISATH TIOTyYCHHBIE B HCCIISIOBAHUSIX PE3YIILTATHI B BUJIE OTYCTOB M HAYYHBIX ITYOIMKAIHIA
(cTenmoBbIe TOKIA IBL, pedepaThl U CTaTbU B IEPUOIMUECKON HAYYHOW ITeYaTH)

Kon n PesyabTaTsl Kpurepuu onieHuBaHus pe3yabTaToOB 00ydIeHUs
HAMMEHOBAaHH | 00y4YeHMs IO
€ MHAUKATOpa | JAMCUMILIMHE 2 3 4 5
OCTHKEHHUS «HeynosnerBopur | («Y1oBineTBopure
o («Heyn p («Vn p («Xopomoy) | («OTIHIHOY)
KOMITeTEHIIUH €JIbHO») JBHO»)
IIK-4.1. 3uare | 3HATH: 3atpyHsercs B I110x0 3Haer 3Haer 3Haet
OCHOBHBIE OCHOBHBIE BEJICHUU HAY4YHOU IpaBuUja BEJCHUSI | OCHOBHbBIE OCHOBHBIE
IIpaBuiia 1IpaBHIIa JCKYCCUU JMCKYCCHU npaBuia IpaBuJIa
BENCHUA BENCHUA BEJICHUS BEJICHUS
Hay4yHOU Hay4yHOU .
JCKYCUU Hay4yHOU
JMCKYCCHH JUCKYCCUH
JUCKYCCHH
3atpyHsercs B Odopmiisier ¢ Odopmiisier ¢ | 3naer
IK-4.2. 3HaTh:
ohopmIIeHuH CEPbE3HBIMU HE3HAYUTENb | OCHOBHBIE
3Hartb OcHoBHbIE HIP 5 5
BTAaTOB IOKaMu HBIMU T BaHUS K
OCHOBHBIE TpeOoBaHUs K PE3YJILTATO 0 a pebosa
TpeGOBaHUs K | CTeHA0BbIM/yc | 11O TIPaBUIaM oLIMOKaMu CTEHIOBBIM/YC
CTEHJIOBBIM/YC | THBIM THBIM
THBIM JIOKJIa1aM TIpu JTOKJIaJIaM.
JIOKJIaJiaM TIpU | TpeACTaBIEeHU
IIPEJICTABICHU | U
u MOJTy4YEHHBIX
MIOJIYUEHHBIX | pe3yJbTaToB
pe3yJIbTaToB HHP
HUP
YMers: 3aTpyaHsercs B Hescno n vewerko | Hepocratoun | Ymeer
ITK-4.3. BBICKA3bIBATb | BpICKAa3bIBAHUU H3J1araeT TOUKyY 0 BBICKA3bIBATh
Ymers CBOIO TOUKY .
CBOEH TOUKH 3pEHUS | 3pEHUSL. apryMeHTUpy | CBOIO TOUKY
BBICKA3bIBATE | 3pepyg i
€T TOUK 3peHus u
CBOIO TOUKY y4acTBOBATh B Y P
3peHus u anore 3pEHMSL. y4acTBOBAaTh B
Y4acTBOBATE B | (crypent- JIMAJIOTe CO
ayanore CTYZeHT, CHelUaInCcTaM
(cTynenrt- CTYJICHT- U Pa3InIHOTO
CTY/ICHT, TIPETIo1aBaTe YPOBHSI
CTYACHT- b, CTYJICHT-
TMPETONIABATEN | corpyHAK
b, CTYICHT- mabopaTopum).
COTPYIHUK
1abopaTOpUH )
Brnaners: 3aTpyaHseTcs B Ilyraercs B Huorna Bianeer
1K-4.4. HaBBIKAMH
B UCIOJIb30BaHUH UCIIOJIb30BaHUH ommoaeTcs B | HABBIKAMU
JIAZICTD y4acTHs B




HaBBIKaMHU
ydacTus B
MHOT'OCTOPOH
HEW Hay4YHOU
Oecene,
UCIIOJIB3YS B
YCTHOU peun
cnenuduaeck
yI0
XUMHYECKYIO
TEPMHUHOJIOTU
10

MHOTOCTOPOHH
el Hay4yHOH
Oeceje,
UCIIOJIB3YS B
YCTHOU pedyn
crienuuaecky
10
XUMHYECKYIO
TEPMHUHOJIOTH
10

TCPMUHOJIOTHN

TEpMUHOB

HCII0JIb30BAaH
1 TCPMHHOB

y4acTus B
HAay4YHOH
Oecene,
cBOOOIHO
UCIIOJNIB3YET
crienupuveck
yIO
XUMHYECKYIO
TEPMHUHOJIOTH
0

Kox u popmynuposka komnerenuuu IIK-6. ciocoOHOCTBIO ONpeessaTh U aHATU3UPOBATh
poOJIeMBI, ITTAHUPOBATh CTPATETHIO UX PELICHHS, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PE3yIbTaT

JesITeNIbHOCTH
Koa n PesyabTaTsl Kputepuu onieHrBaHUs pe3yJIbTaTOB O0YUEHUS
HAUMEHOBAHU | 00y4YeHHs IO
€ HHANKATOpa | JMCHUILIHHE 2 3 4 5
AOCTUKEHU S («HeynosnerBopure | («YnosinerBopure | («Xoporio («OTaHO)
KOMIIETeHIM U JIbHOY) JIBHO») »)
IIK-6.1. 3uare | 3Harse: 3atpyHsercs B I110x0 3Haer 3Haet 3Haet
OCHOBHBIE OCHOBHBIE dbopmynHpoBaHUU OCHOBHBIC OTIENbHBIE | OCHOBHBIE
BO3MOXKHBIC BO3MOKHEBIC BO3MOYKHBIX BO3MOYKHBIE BO3MOYKHBI | BOBMOKHBIE
Hp06feMH Hp06feMH npoOem poOIeMbI e POOIEMBI
cBOEi cBOEH .
po0sIeMbl | CBOEH
npodeccuonan | nmpodeccuoHan
BHOM BHOR npogeccuoHal
NESITEIbHOCTH | JAEATEIBLHOCTH bHOM
JIeATETbHOCTH
3aTpyaHseTcs B IInoxo 3Haer mytu | 3HaeT MyTH | 3HAET IyTU
IIK-6.2. 3nare | 3HaTh: MyTH
dbopMynupoBaHUU pelIeHus pelIeHusl | pEeIIeHUs
MyTH PEUIEHUs | perieHus .
myTel pemeHus BO3HUKAIOIINUX TACNBHBIX | BO3HUKAIOIIUX
BOSHHKAIOIINX | BO3HMKarommx | - o PEIe 03 fott orae 03 fott
poGiteM poGiteM BO3HUKAIOIINX npodiem npobiem | mpoOieM
mpoOem
Ymers: 3aTpyaHseTcs B 3aTpyaHseTCs B Nwmeer Ymeer
gK_6'3' BBIABJIATH BBISIBJICHUH BBISIBIICHUM U HEJIOCTAaTK | BBISBIISATH
METh
BOSHHUKAIOUIMC | posyykarommx pasbope ¥ TIpH BO3HHUKAOIIHE
S mpoGIIeMBL 1 npoOem BO3HHUKAOIINX pazbope poOJIeMbI 1
BO3HMKAIOUIHE | ocyiiecTBIATH -
I M BO3HUK TBIISITh
POOJIeMBI U HX pas6op c poouie O3HUKAI0 | OCYIIECTRBII
OCYIICCTBISITE | 1ey1p50 MOMCKA X ux pazbop c
X pasdop ¢ myTel ux mpo0JieM ¢ | TENbIO OUCKa
LCTIBIO MONCKA | perenmst LETIBI0 myTeH ux
myTel ux
MOUCKa penieHus
pelieHus .
nyTen ux
pelieHus
VYMeTs: 3arpyaHsiercs B Heuetko Beinensger | He mosxker | YMeThb
gK'GA' BBIACIIATDH BBIJICJICHHH IVIaBHBIX | BOBHHUKAIOIIHE pamKupoBa | BBIACIATH
METh
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BBIJIETIATH IJIaBHBIE npobsieM poOGIEeMbI Tb TJIaBHBIC
TJIaBHBIC HpO6HeMBI IpH HpO6J'IeMI>I HpO6J'IeMI)I
poOIeMbI WCTIOJTHEHU T 1o crereny | mpu
npu CBOEH
p BOKHOCTU | UCTIOJHEHUH
WCTIOJTHEHU U npodeccronan .
cBOEH bHOM cBocH
npohecCHoHAT | IeITeTbHOCTH npodeccuonar
bHOI BHOH
NEeSATETbHOCTH JIESITEIIbHOCTH
Bragers: 3arpyaHsiercs B 3arpyaHsiercs B Nwmeer Bnaneer
ITK-6.5.
B CIIOCOOHOCTBIO OIpeaeIeHUU aHanuze OTHEIbHBIE | CHOCOOHOCTBIO
JIaJIETh K
BO3HUKAIOIIUX BO3HUKAIOIINUX 3a HEH | K
CIIOCOOHOCTHIO OTIpE/IETEHHIO m m TPYA
K npobem npo0iaem usi B OTIPEICTICHUIO
Y aHAJIU3Y

ONPENIENCHUIO | poGrem, OTpEeNIeTICH | U aHAIHU3Y
U aHAJIH3Y BO3HUKAKOLIIHX U U npooiem,
npoGieM, npu aHanuse BO3HUKAIOIIHNX
BOSHUKAIOUMX | yierionnennn BO3HUKAKO | IIPH
pu =
HEHOHHGHHH CBOCH 180504 HUCIOJIHEHUU

o npodeccuona npobiem cBOCH
cBOEH LHOM

npodeccruonan

NPOPECCHOHAT | pogrenpHOCTH pod
BHOM bHOU
JesITeNIbHOCTH JIESITSIIBHOCTH

Koxa u popmymnuposka komnerenuuu IIK-7. Bnanennem merogamu otbopa Marepuania,
NpeTo[aBaHus 1 OCHOBAaMHU YIIPABJICHUsI IIPOLIECCOM 00ydeHHs B 00pa30BaTeIbHbIX OPraHU3alHsIX BBICIIETO

o0pazoBaHus
Koa n PesyabTaTsl Kpurepuu onieHuBaHMsI pe3yIbTaTOB 00yUeHUs

HAMMEHOBAaHH | O0y4eHUs MO
¢ MHAUKATOpa | JHCHHUILIHHE 2 3 5
AOCTUKEHU S («HeynosnerBopur | («YnosnerBoput | 4 («Xopouio»)
KOMIIeTeHIIUHN €IIbHO) €JILHO) («OTmn0»)
IIK-7.1. 35ars | 3Hars: He cniocoben YactuyHo 3HaeT | 3HaeT 3HaeT
OCHOBHYIO OCHOBHYIO IpaMOTHO OCHOBHYIO OCHOBHYIO OCHOBHYIO
JmTeparypy JMTEPATypy nmoaoopath JIUTEpaTypy 1o IuTEpaTypy JUTEPATYPy
110 MCTOJMKE | O MCTOZMKE | cphopmyto METOJIUKE 10 METOIUKE | MO METO/IMKE
NPETONABANHA | TIPCTIOAABAIA JUTEpaTypy 1o MIPEero/IaBaHHs IIPEToJIaBaHusl | MPenoiaBaHus
XUMUH, XUMUH,
npoBeeHnio | mposenemmio | METOAUKE XMMUH, XMMUH, XFMUH,
SKCIIEPUMEHTA | SKCIIepUMeHTa | HPCTIOaBaHNs MIPOBEJICHUIO MPOBEJCHUIO | MIPOBEACHHIO
JBHBIX pa0OT. | JBHBIX pa0dOT. | XMMHH, OKCIIEPUMEHTAb | DKCIIEPUMEHTa | SKCIIEpHUMEHTa

MIPOBEACHUIO HBIX padoT. JBHBIX paboOT, | JBHBIX PabOT

AKCIIEPUMEHTATBH HO JIOITYCKaeT

BIX paboT. OTJeNbHBIE

OLIMOKH.

He criocoben HcnbrTeiBacT Ymeer Ymeer
HK-7.2. Yuere: I'paMOTHO OIIpEICICHHBIC MMpaBUJILHO MPaBUILHO
Ymers IIPaBUIILHO
[IPARKIEHO COCTABIISTE COCTaBIISATh ) 3aTpyIHEHUs COCTaBJIATh COCTaBJIATh
COCTARIISTE KOHCIIEKT KOHCIIEKT JIEKIIMH, | MPaBHIBHO KOHCIIEKT KOHCIIEKT
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KOHCIIEKT JIEKITUM, ONpEeACIISITh COCTaBJIATh JICKIIHH, JICKIIWH,
JIEKLHH, ONpeaC/IATH TJIaBHBIC KOHCITEKT OIPENEIIATh OIPENEIIAT
OIPCAC/ATD TJIaBHBIC HOJI0KEHUS aekuuii, IJIaBHbIE IJIaBHbIE
TJIaBHBIC TOJIOHCHHA H3JI0KCHUS OTIPENICTIATh MTOJIOKCHUS TTOJIOYKEHHUSI
ESES;K:II:;I: E;E;ﬁ::;ﬁ npeaMera. TJIaBHBIC U3JI0KCHUS U3JI0KCHUS
npe/Mera. MTOJIOXKEHUS mpeaMera, Ho | IpeaMera.
U3JI0KCHUS JIOITYCKaeT
npeaMera. OT/ICJIbHBIC
OIIIHOKH.
YMerb: Ha He ciocoben HcneiThIBaeT Ywmeer Ha VYmeer Ha
gK'7'3' OCHOBC IpaMOTHO Ha OIpeNEIECHHbIE OCHOBE OCHOBE
MeTb Ha yueOHoH OCHOBE y4eOHOM 3aTpyIHCHHS Ha | y4eOHOH yueOHOU
OCHOBC JIUTEPATYPHI .
yaeBHoit BELICISTD JUTEPaATyPHI OCHOBE y4eOHOH | IUTEpaTyphl JIUTEPATYPhI
JTUTEPATYPhI IIABHOE I BBIJICIISITh TJIABHOE | JTUTEPATYPBI BBIJICIISATh BBIJICJISTh
BBIJICIISATh HCIHONb30BaTs | M MCIOIb30BaTh BBIJICIISATh IJIABHOE U IJIaBHOE U
TIaBHOC 1 ST CBeJCHUS | OTU CBEIEHUA IUId | [JIaBHOE U HCIIOJB30BATh | HCIIOJb30BATh
UCIOJIb30BATE | 1jpg 00BIACHEHUS UCIIONB30BATh OTH CBEJICHUS | OTU CBEICHHUS
;JT]I;II CBECHIBL | oObsacHenns pe3yabTaToB 3TH CBE/ICHUS Ui U1
e — pesyJIpTaToB MPaKTHYECKUX JIIL OOBSICHEHUSL | OOBSCHCHUS 00BSICHEHUS
MPaKTUYECKHUX
PE3yNBTATOB pabor, pabor, obs1agaTh pe3ynbTaToB pe3ynbTaToB pe3yabTaToOB
MPaKTHYECKHX | oG 1anaTs HaBBIKAMH MIPAKTUICCKIX MPAKTUYCCKHUX | MPAKTHYSCKIX
paoor, HAaBBIKAMH noabopa u pabort, obnanate | pador, paoor,
obnazate noaoopa u pelieHus 3aa4 HaBBIKAMH o0anare o0naaTeh
HaBbIKAMHI peuicHus JJIs1 TIPOBEICHUS noabopa u HaBBbIKAMH HaBBIKaAMU
ggii?{iz U iﬁi{e ;[;jm CEMHHapPCKHUX pelieHus 3aaau nosnbopa u nozadopa u
3a1aq 1L CeMHApCKIX 3aHSATHIA. JUTSL TIPOBEJICHUS | peLIeHUs peleHus
MIPOBEICHUS SAHSTHI CEMUHAPCKHUX 3a7a4 s 3a1a4 s
CEMHHAPCKHUX 3aHSATHH MIPOBEICHUS MpOBE/ICHUS
3aHATHI CEMUHAPCKHUX | CEMUHAPCKUX
3aHATHI, HO 3aHSATHUH.
JIOITYCKaeT
OT/ICIIbHBIC
OIINOKH.
Brmaners: He criocoben UcnpiThiBaeT Bnaneer CniocobeH
gK'7'4' HaBbIKaMH B IPaMOTHO OTOMPATh | ONpPE/IENICHHbIE HaBBIKaMHU IPaMOTHO
HAACTS oTbope Marepua s 3arpyaHenus o6 | or6opa otboparh
HaBBIKAMH B MaTepuana Jis
oT6ope npoBeeHI TIPOBECHUS oTOOpe MaTepuaia | MaTepHaia Uil | MaTepHa JIIs
MaTepHania MpAKTHUECKHX HpaKTI/I\':IeCKI/IX JUTS TIPOBEICHYS TIPOBEICHHS TIPOBEICHUS
JUISL SAHSTHI 1 3aHATUI U TIPAKTHICCKHIX MPAKTHICCKUX | TIPAKTHISCKIX
NPOBEICHUA 1abopaTOpHBIX | JJA0OPATOPHBIX 3aHIATHHA U 3aHIATHHA U 3aHATHI U
HPaKTHICCKUX | paor mo pabor 1o 7a00PaTOPHBIX 7a00paTOPHBIX | 1a00PAaTOPHBI
ii%’é?g;;lﬁl 512211 J;II;;aTaM pe3yabTaTtam pabot 1o pabot 1o X paboT 1o
X paboT 1o TepATYPHEX aHa/m3a pe3yabTaTtaMm pe3yabTaTtaMm pe3ynbTaTaMm
Pe3YNBTATAM | yaro JIATEPaTyPHBIX aHan3a aHan3a aHam3a
aHaau3a JIQHHBIX. JIUTEPATYPHBIX JIUTEPATYPHBIX | TUTEPaTypPHBIX
TUTEPATyPHBI JTAHHBIX. JTAaHHBIX, HO JTAHHBIX.
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X JaHHBIX.

JIOIyCKaeT
HEKOTOpBIE
OIIMOKH.
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4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MaTePUAJIbl, HeOOXOAUMBbIE VISl OLleHUBAHMS
pe3yJbTaTOB 00y4eHHs MO IMCHHUILIHHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B 00pa30BaTe/IbHOI
nporpaMMe HHIHMKATOPAMHU JOCTHKeHUsI KoMIeTeHuii. MeToanueckue MaTepuasbl,
onpeaeJsione NPoueaypbl OlleHMBAHUSA Pe3yJbTATOB 00yUYeHUsI M0 TUCIHUIJIMHE.

KOI{ N HAMMECHOBAHHMEC HHIUKATOpPa
JAOCTHIKCHHUS KOMIIETCHIIMU

Pe3yJIbTaTbI Oﬁy‘leHI/Iﬂ o JUCHHUIIJINHE

OueHo4YHBIE CPECTBA

IIK-1.1. 3HaTh HAyYHYIO HOBU3HY U BaXKHOCTH
MPaKTHYECKOTO UCIIOIb30BaHNS JaHHBIX,
MOJTYYSHHBIX IIPU BBITTIOJIHEHUH MarucTepCcKon
JIICCEPTALINH.

3HaTh: HAYYHYIO HOBH3HY U BAXXHOCTh
MPaKTHIECKOTO UCIIOIb30BaHMS TaHHBIX,
MOTYYCHHBIX MIPU BBITIOJIHEHUH MarucTEpCKON
JIFICCEPTALHH.

[IK-1.2. 3HaTh OCHOBHYIO JIUTEPATYPY IO
TEeMaTHKe UCCIIC0BAHHNS, IPEUMYILECTBA 1
HEJIOCTaTKN TEOPETUUECKHUX U
9KCTIEPUMEHTAIILHBIX METO/I0B HUCIIOJIb3yEMbIX B
HUP.

3HaTh: OCHOBHYIO JIUTEPATYPy 110 TEMATHKE
HCCIIEI0OBaHMsA, MPEUMYILECTBA U HEJOCTATKH
TEOPETUYECKUX U 3KCIICPUMEHTAIBHBIX
METOJ0B ucnonb3yembix B HUP.

ITK-1.3. YMeTb Ha OCHOBE JINTEPATYPHI BBIIEISTH
U MCHOJIb30BATH JUIsl O0BSICHEHHS PE3yJIbTaTOB
HUP Tteopernyeckyro OCHOBY
9KCHEPUMEHTAIBHBIX METOJIOB CHHTE3a U
aHaIM3a

YMeTh: Ha OCHOBE JTUTEPATYpPhl BBIACIATh U
WCIIOJIb30BAaTh AJIs1 OOBSICHEHUS PE3yIbTaTOB
HUP Tteopernyeckyro OCHOBY
OKCIICPUMEHTAJIBHBIX METOAOB CMHTE3a U
aHaJIM3a

[IK-1.4 YMeTh paBIIBHO COCTABIATH KOHCIICKT
CTaThH/KHUTH, OTIPEEIIATD TTIaBHBIC TTOJIOKECHUS
MIPEALIECTBYIOMUX padoT 10 JaHHON TeMAaTHKE

VMmers: IMIPaBUJIbHO COCTABJIAATh KOHCIICKT
CTaTbu/ KHHT'H, OOPCACTIATH I'NIaBHBIC
MOJIOKCHHU NPCAIICCTBYOIUX pa60T 1o
,Z[aHHOfI TCEMATHUKC

T1K-1.5 Bnaners HayaIbHBIMH HaBBIKAMH B
¢dopmymupoke Tematnku HUP mo pesynpraTtam
MIEPBUYHOTO aHAJIN3a JINTEPATyPHBIX TaHHBIX B
BbIOpaHHON 00JIACTH UCCIICAOBAaHUH.

BraneTs: HauanbHBIMU HAaBBIKAMH B
tdhopmymmpoke Tematnkn HUP mo pesynpraTtam
MEPBUYHOTO aHAIHM3a JINTEPATYPHBIX JaHHBIX B
BBIOpaHHOMW 00JIaCTH HUCCIIEJOBAaHHH.

I1K-1.6 Brnaners HaBbIKaMH 3KCIIEPUMEHTAIBHBIX
U TeopeTHyecKkux padbot u no reme HUP
MarucTepCcKoi auccepranuu

BraneTs: HaBBIKAMH SKCIIEPUMEHTAIBHBIX U
TeopeTHdeckux pabor u mo reme HUP
MarucTepCcKoi Jucceprauuu

KeMc-3a1a4a;
nabopaTopHbIE
paboTsb1; pedepatsr;
JIOKJIa/IbI; KOMIUICKT
THUIIOBBIX 33]1a4;
TECT,
KOHTpOJIbHast paboTa

ITK-4.1. 3HaTh OCHOBHBIE TIPABUJIA BEJCHHUS
HAy4HOU JUCKYCCUH

3HaTh: OCHOBHBIE IIPAaBMIIA BEICHUS HAyYHON
JIUCKYCCUM

I1K-4.2. 3HaTh OCHOBHBIE TPEOOBaHUSA K
CTEH/IOBBIM/YCTHBIM JIOKJIaJjaM pH
MIpeCTaBIEHUH [IOJIyYeHHBIX pe3yiabratoB HUP

3uHats: OCHOBHBIE TPEOOBAHUS K
CTEH/IOBBIM/YCTHBIM JIOKJIaJaM TpH
NPECTaBICHUH MTOJTYYSHHBIX PEe3yJIbTaTOB
HUP

[1K-4.3. YMeTh BBICKa3bIBATh CBOKO TOUKY 3pEHHUS
1 y9acTBOBATH B JJHAJIOTe (CTYIEHT-CTYJICHT,
CTYZIEHT-TIpETIOIaBaTelb, CTYACHT-COTPYIHUK
nabopaTopun).

YMeTh: BBICKa3bIBaTh CBOIO TOUYKY 3PCHUS U
y4acTBOBATh B TUAJIOTe (CTYACHT-CTY/CHT,
CTYJCHT-TIPENOAaBaTElb, CTYJCHT-COTPYAHHK
nmabopaTopun).

[1K-4.4. BnaneTs HaBBIKAMU Y9acTHS B
MHOTOCTOPOHHEW HaY4YHOI Oecene, UCTIONb3Ys B
YCTHOM peuH CIICUPHUSCKYI0 XUMUIECKYIO
TEPMHUHOJIOTHIO

Brnagners: HaBBIKaMU y4acTus B
MHOTOCTOPOHHEH Hay4yHO Oecefie, HCIOoNb3Ys B
YCTHOH peud CHEepUIECKyI0 XHMUIECKYIO
TEPMUHOJIOTUIO

Kelc-3a1a4a;
nabopaTopHbIe
paloThl; pedepatsr;
JIOKJIa/IbI; KOMIUIEKT
TUIOBBIX 3aJ1ay;
TECT,
KOHTpOJIbHast paboTa

ITK-6.1. 3HaTh OCHOBHBIE BO3MOKHbIE IPOOIIEMBI
CcBOEH MpodecCHOHANTBHOHN AeITeIHbHOCTH

3HaTh: OCHOBHBIE BO3MOXHEIE ITPOOIIEMBI CBOEHT
podeccCnoHaATLHON AesTENbHOCTH

[1K-6.2. 3HaTh MyTH peIIeHNs BOSHUKAIOIINX
pooeM

3HaTh: yTH PEUICHNS BOSHUKAIOMINX Mpo0iIeM

TTK-6.3. YMeTh BBISBIATh BOZHUKAIOILKE
POOJIEMBI M OCYIIECTBIIATH X Pa3dop C MEIbIO
MTOWCKA IMYTEeH WX PEeIICHUS

‘YMeTh: BBISIBIIATH BOSHUKAIOIIHE IPOOIEMBI U
OCYILECTBIIAITh UX pa3dop C IETBIO0 MOCKa
IyTel MX peleHus

[IK-6.4. YMeTh BBIICIATH TNIABHBIC IIPOOJIEMBI
IIPH UCTIOJTHEHUH CBOEH MPOo(eCcCHOHATBHOM
NIeATENLHOCTH

YMeTb: BBIJEIATH TIaBHBIE TPOOIEMBI IIPH
WCIIOJIHEHUH CBOEH NpodeccrnoHaIBHOM
JIeSITEIbBHOCTH

[1K-6.4. BrageTts ciocOOHOCTBIO K OIPECICHHIO
U aHaJIu3y npo0seM, BOSHUKAIOILINX IPU
UCTIOJIHCHUH CBOCH MPO(ECCHOHATBHOM
JIESITEIIbHOCTH

Bnagerts: ciocoOHOCTBIO K ONPEEICHUIO U
aHaIM3y MpoOieM, BOSHUKAIOIIUX TIPH
UCIIOJIHEHUH CBOEH NpodeccrnoHaIbHOM
JIeSITEIbHOCTH

Kelc-3a1a4a;
nabopaTopHble
paboThl; pedepatsr;
JIOKJIa/TbI; KOMIUICKT
TUIIOBBIX 3aj1ay;
TECT,
KOHTpOJIbHast paboTa

[IK-7.1. 3HaTh OCHOBHYIO JIUTEPATYPY IO
METOJIMKE MPENOAaBaHHsl XUMHH, POBEICHUIO

3HaTh: OCHOBHYIO JTUTEPATYPY MO METOAUKE
MPENoiaBaHNs XUMUH, TPOBEACHHUIO

Kelc-3aa4a;
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AKCIIEPUMEHTAIBHBIX padoT. IKCIIEPUMEHTAIHHBIX padoT. na6opaToprle
HK-?.%. ‘YMeTh paBUIIbHO COCTABIISITH KOHCIIEKT yMC’I‘Li MPaBUIILHO COCTABJISITH KOHCIIEKT paboTsl; pedepatsr;
JICKIUH, ONIpeeNsaTh I1aBHbIE MOJIOXKEHUS JIEKIUH, ONPEeeNaTh IaBHbIE MOJI0XKESHUSA .

U3T0XKEHUS IpeIMeTa. U3JI0KEHUS NIpeIMeTa. AOIIIA/IEL, KOMITTCKT
I1K-7.3. YMeTb Ha OCHOBE Y4eOHOM InTepaTypsl | YMeThb: HA OCHOBE y4eOHOI JIuTepaTyphl THITOBBIX 3a/1a4,
BBIJIENIATh TJIABHOE U UCIIOJIb30BATh ITH BBIJIEJIATh TJIABHOE U UCIIOJIb30BATh 3TH TCCT,
CBEJICHUS JUIsl OOBSICHEHUS PE3yJIbTaTOB CBEJICHHUS JUIsl OOBSICHEHHS PE3yIbTaTOB KOHTpPOJIbHAsI paboTa
MpaKTHYECKUX padoT, 00Ja1aTh HABBIKAMHU NpaKTHYECKUX paboT, 00J1ajaTh HABBIKAMHU

noa0dopa U perieHus 3a/1a4 sl IPOBEACHUS noabopa ¥ pelIeH s 3a1a4 sl TPOBEACHUS

CEMUHApCKUX 3aHATUH CEMUHAPCKUX 3aHATUN

[1K-7.4. Bnanets HaBBIKaMHU B 0TOOpe MaTepruana | Brmamers: HaBBIKaMH B 0TOOpE MaTepHaia JIs

JUIA IPOBENCHUS MMPAKTHYECKUX 3aHATHI U MPOBEACHUS MPAKTHYECKUX 3aHATUN U

mabopaTOpHBIX pabOT IO pe3yibTaTaM aHaIM3a | JabOpaTOPHBIX paboOT IO pe3yibTaTaM aHaJN3a

JIUTEPATYpPHBIX JAHHBIX. JIUTEPATYPHBIX JAHHBIX.

[IpomexyTouHass aTrectanus ocymiecTBisieTrcss B (opme sk3ameHa. CpokM aTTeCTAMOHHBIX
UCIBITAHUN YCTAaHABJIMBAIOTCS YYCOHBIM ITUTAHOM OCHOBHOW OO0pa30BaTeIbHOW MPOTPaMMBI, TpapuKoOM
yuyeOHOro rmpolecca Ha Y4eOHbII TroJ W TPHUKA30M PEKTOpa, PErIaMEeHTUPYIOUUM TMPOBEIACHHE
DK3aMEHAIIMOHHBIX CECCHH.

Jns sToit GopmMbl MPOMEKYTOUHOM arTecTaluu pa3pabdoTaHbl MIKANbI, KPUTEPUH U TMPOUEAYPHI

OIICHUBAHUS YaCTeH U KOMIIOHEHTOB (3HaTh, YMETh, BIIAJICTh) KOMIIETECHIIUN .

Tekymuii KOHTPOJIb 3HAHUM, YMEHHUI U HABBIKOB VISl OLICHUBAHUSI KOMIIOHEHTOB AUCUUILUIMHAPHBIX
yacTel KOMIIETEHIIUI OCYIIECTBISETCS HA MPOTSHKEHUHM BCEX JIGKIIMOHHBIX U JIAOOpaTOPHBIX 3aHATUH B 3
cemectpe. OH MPOBOTUTCS TOCJIEC W3YYCHHS] HOBOM TEMBI C IIETbIO BBIICHCHHS HaWOOJIee CIIOKHBIX
BOIIPOCOB, CTETNIEHH YCBOCHHUs MHGOpMAIUU, MOAAEPKaHUS BHUMAHUS CIYIIAOMIeH ayIUTOPUH, a TaKxkKe
KaXXJbIM CTYI€HTOM UHJIMBUAYAIBHO.

CTyneHThl NHINYT OJHY KOHTPOJBHYIO pabOTy, CHAIOT OTYeThl B DJIGKTPOHHOM BHJIE IO IISITH
nmabopaTOpHBIM paboTaM, BBICTYIMAIOT C MPE3EHTALUSIMH 0 OJHOMY W3 Pa3/esioB JICKIIMOHHOTO Kypca,
Y4acCTBYIOT B pa30ope pa3IMyHbIX CUTYAIlHOHHBIX 3a7ad.

Py0GexxHbIl KOHTPOJIb OCYIIECTBIIAECTCS MPOBEAECHUEM TECTUPOBAHUSI.

Pe3ynbTaThl aKTUBHOCTH CTYJEHTOB OILIEHHUBAIOTCS MO 4X-0alIbHOM IIKajde W 3aHOCATCS B KHIDKKY
npenoaasatens. OHU yUYUTHIBAIOTCS B BHJE HHTETPATBHOM OLIEHKH TIPU TMPOBEACHUH ITPOMEKYTOUHOM
aTTecTalMu.

CTpyKTypa 3K3aMEeHALMOHHOTI0 OMJieTa:
DK3aMEHAIIMOHHBIA OWUJIET BKJIIOYAET B CeOS TPU TEOPETHUYECKUX BOIPOCA U3 PA3HBIX PA3ICIIOB
nporpaMMsbl. OlieHKa YCTIEITHOCTH OCBOCHUS JUCIHUILTUHBI (DOPMHUPYETCS TIO YEThIpeX0allbHOM crcTeMe:

— «HCYAOBJICTBOPUTCIIBHO»;
— «YHOBJICTBOPUTCIILHO»,
— «XOpOommo»;

— «OTIIHYHO».

Bomnpocsl k 3k3ameny

1. BeTBH TEOpPETHMYECKOW XMMHH W pEIIaeMble ¢ WX TMOMOIIBIO 3amadyn. KpaTkas XxapakTepucTHKa
METOJ0B MOJIEKYJIIPHON TUHAMHUKHU, MOJIEKYISIPHOU MEXaHUKU, KBAHTOBOM XUMHH, MOJIEKYISIPHOTO
MOJICIIMPOBAHUS 1 XeMOUH(popMaTHKU. J|0CTOMHCTBA, HEIOCTATKU ITUX METOJIOB. ,JIX BO3MOXKHOCTH
B PEIICHUU MPAKTUUYECKUX U (DYHIAMEHTaIbHBIX 33/1a4 OPTAaHUYECKOW U HEOPTaHUUECKON XUMUHU.

2. BuruuciurenbHas XUMHUS KaK CIIOCOO MPOBEICHUS XHUMHUYECKUX HCCIeA0BaHWN. THITOBBIC 3ama4u
BBIYUCIIUTEIILHOW XUMUHU.

3. XemomH(popmaThka Kak HayyHas gucnurmimHa. Ompenenenue. Haydnwsle  HampaBiieHus,
00beIUHsIeMble XUMOUH(OPMATUKOIA.

4. Xemo- u OuonH(popMaTHKa B peIIEHUH OCHOBHBIX 33/1a4 (PU3MYECKON OPTaHMYECKOW XUMUHU.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

24,
25.

26.

[lonsiTHE 0  MOAENUPOBAHWU  «CTPYKTYpa-CBOMCTBO» M  «CTPYKTypa-aKTUBHOCTB» B
XeMOMH(OpPMaTHKE.

NuaykTuBHBIA M AEIYKTUBHBIM TOIXOJbl B Xxemo- M OuouHdopmaruke. Llenu, npecrnenyembie
XeMOMH(OPMATUKOM.

MonekynsipHasi MeXaHWKa Kak METOJ| pacueTa reOMEeTpUu U 3Hepruu Mmojekyi. [IpeumyiectBa u
HEJ0CTaTKU ATOr0 METO/1a.

[lonsiTe «cumoBoe mMoOJE» B BBIUUCIUTEIBHOW XMMHUHU. METOJ CHIIOBBIX IOJIeH Kak METOof,
peayn3yIoLUil OCHOBHYIO MJIEI0 MOJIEKYIISIPHON MEXaHUKHU.

Pacuyer nosiHO# HEPrUM MOJIEKYJIBI U €€ YHEPTreTHUECKUX COCTABIISIONINX B METO/IE CUJIOBBIX MOJICH.
CBs13pIBaroIIMe U HECBA3BIBAIOLINE B3aUMOJICHCTBUS B MOJICKYJIAX.

Teopernuecknue OCHOBBI ~MeTOAAa MOJICKYJIspHOW  auHamuku. [IpeacraBieHue  MoOJeKyl
OpPraHUYECKUX COEAMHEHUI B METOJIE MOJIEKYJIIPHOU TUHAMUKHU.

MexxaToMHble B3aUMOJEWUCTBUA M CyMMapHble CHJIBI B MOJIEKYJaX B METOJE MOJEKYJISAPHOM
JUHAMHUKU. Pacder SBOMIONMM MOJIEKYJSPHBIX CUCTEM, a TAKKE TPACKTOPUU HX ABMXKEHUS BO
BpeMeHH. J[OCTOMHCTBA, HEJOCTATKU ATOT0 METOA, €r0 BO3MOKHOCTH B PELICHUU MPAKTUYECKUX U
(byHIaMEHTAIBHBIX 33/1a4 OPTraHUYECKON M HEOPTaHMYECKOW XMMUH.

[Tonstne «xumuueckoe MpocTpaHcTBO». (OCHOBHBIE CHOCOOBI MPEJICTaBICHUS XUMUYECKUX
coenuHeHUil (CTpykTypHas ¢opmyina, Opyrro-popmyna, TpUBHAIbHOE Ha3BaHHE, Ha3BaHHE B
cooTBeTCTBUM ¢ HOMeHKIaTypoii MIOITAK).

I'padpl © BEKTOpPHI ECKPHUIITOPOB) KaK CIIOCOOBI MPEACTAaBICHHUS MOJIOeKyd. [loHsTHe
MOJIEKYJIsIpHOTO Tpada B TeopeTudyeckod XuUMUU. MolnekynsipHO-TpagoBoe MpeAcTaBICHUE
OpPraHUYECKUX MOJIEKYJI.

Onucanue CTPYKTYp XUMHUYECKHX COEIMHEHUIH C HCIOJIb30BAHUEM BEKTOPOB MOJIEKYIISIPHBIX
neckpuntopoB. [loHATue neckpunTopa B BBIUUCIUTENbHOM XuMHM. TpeOoBaHUs, IpUMEHsSEMbIE K
MOJIEKYJISIPHBIM JlecKkpunTopam. JKenareiabHble XapaKTEPUCTUKH IECKPUITOPA.

CoBpemennble kinaccudukanuu aeckpuntopoB. 1D-4D-neckpuntopst u 1D-4D —mpencraBienus
MPOJIEKYJ B BBIYUCIUTENbHOW XUMUH.

Pacuer mep cxoacTBa XUMHUYECKUX COESAMHEHUI Ha OCHOBE Pa3INYHbIX TUIIOB METPUK (IKBKJIUI0BO,
MaHX?TTEHCKOE pPAcCTOsSHUE, paccTosiHue MaxanaHoOuca, MUHKOBCKOro M T.X.), K03 duiueHra
Tanumoto, [aiica, Kap6o, TBepckoro u T.j.

Knaccudukanus npeacraBieHU XMMHYECKMX COEIMHEHHH B 3aBUCHUMOCTH OT MX OpraHU3aluu
(luHeliHOe, TpeACTaBIEHUS  MOJEKYISpHbIX TIpadoB, TPEXMEpPHbIE U  YEThIPEXMEpHBIE
npencrasicHus. [loHsATHEe «MaTpuua cBs3€i», «MaTpula pPacCTOSHUI», «MaTpHULAa CMEXHOCTH»,
CTPYKTypbl Mapkyiiia, Z-MaTpHIla B BHIYUCIUTENbHON XUMUU.

CoBpemeHHble TpeOOBaHHS K CTaHJApTHBIM OOMEHHBIM (opmaram ¢aitnoB. Knaccudukanums
cTaH/apTHBIX 00MeHHBIX (popmaro daiinoB. Popmatet MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux 1OCTOMHCTBA, a TaK)Ke€ OPraHUYEHHs, COBMECTUMOCTh C COBPEMEHHBIMH KOMITbIOTEPHBIMU
MporpaMMaMu U MakeTaMH MPOrpaMM.

KonBepranmss Mexny pa3iuyHbIMH TPEACTABICHUSMH MOJEKYJI B BBIYUCIMTENBHOM XUMHHU U
BO3HHUKAIOIINE ITPU 3TOM OCHOBHBIE MPOOJIEMBI.

[Toxxomas! 1u1st aBTOMaTHUecKoi kouBepraiuu 2D-ctpyktyp B 3D.

[IporpaMMsl 71 aBTOMaTHYECKON KOHBEPTALIUK MEXAY Pa3IMUHBIMU MPEACTABICHUSIMU MOJIEKYI U
OCHOBHBIE TPEOOBAHHUS K HUM.

Oobmue cBepeHus o 6azax naHHBIX. KoMmoHeHTHI MHGOPMAMOHHON cHUCTeMBbl (NIPUJIOKEHUS WU
cucreMbl 06a3 naHHbIX). Opranuzanus UHPOPMALUMOHHON cucTeMbl. [IoHsATHE 0 KapTpHIKe JaHHBIX
U MeTaJaHHbIX. Tunbel 0a3 JaHHBIX (MepapXxuyeckas CUCTeMa, 0a3bl JAHHBIX CETEBOIO THIIA,
penIuoHHbIe 0a3bl JTAaHHBIX ).

Tunel 6a3 maHHBIX 0 DHreM0 (JTUTepaTypHble, hakTorpapudecKkue, CTPYKTYPHBIE).

Buasl CTpyKTypHOro mowcka B pa3iMYHBIX XMMHUYECKMX O0a3ax JaHHBIX (IIOMCK IO CTPYKTYpe,
MOACTPYKTYPE, HAICTPYKTYpE, IO MOI00HI0).

DKCIIEpUMEHT, MPOCTPAHCTBO BBIOOPKM M pe3ynabTar. CTaTHUCTUKAa M BEpOATHOCTH. lloBTOpeHMe
ucnbiTaHui. 3akoH Oonbmux yuceln. lleHTpansHas npenenpHas Teopema. COoOp U aHAM3 JaHHBIX.
Cxarue JaHHBIX.
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217.
28.

29.

30.

31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

[TonsiTHe «perpecCHoHHbBIN aHamu3y. OOIIKe MPUHIIUIIB TOCTPOSHUST PETPECCUOHHBIX MOJICIICH.
[Mpuammnuansaeie ommunst Mexay SAR QSPR/QSAR-monensmu. Pacder u ¢usnueckuii CMbICT
perpeccoHHbIX K03 duimentoB. IlocTpoeHne perpecCHOHHBIX MOJIENEH, OMUCHIBAIOIINX
KOJIMYECTBEHHYIO CBSI3b «CTPYKTYpPa-CBOMCTBO» M «CTPYKTYPa-aKTHBHOCTB» W KPHUTEPUU HX
anexkBatHoctd (Mogenmn QSPR/QSAR). F-cratrcTika B perpecCHOHHOM aHaIU3eE.

OTanbl PEerpecCHOHHOIO aHalIM3a TPU MOCTPOCHHM PErpecCHOHHBIX Mojened. OCHOBHBIC
TpeOOBaHUs K PErPecCUOHHBIM MOJIEIISIM.

[TakeTsl mporpaMm assi 0OpaOOTKHM MCXOAHBIX JAHHBIX, PacdeTa Pa3HbIX THIIOB JECKPHUIITOPOB H
noctpoeanst QSPR/QSAR-Momerneii.

[Ipenobpabotka manHbix nepex nocrpoeHueM QSPR/QSAR-mozeneit.  Maremaruyeckast
npenoOpaboTka nanubIX. Kparkas xapakrepuctuka 1 D-6D-meronoB monenupoanust QSAR.
MHoxecTBeHHas JTuHElHas perpeccus. [JocTonHCTBa U HEOCTATKU METO/a.

MeTo/1 YacTUYHBIX HaUMEHBIINX KBaJIpaToB. JJOCTOMHCTBA M HEIOCTATKH METO/1a.

Meroa Onmxaitmmx coceneit. JJocTouHcTBa M HEIOCTATKU METOJIA.

HckyccTBeHHbIC HEipoHHBIE ceTH. JIOCTOMHCTBA U HEOCTATKU METOA.

Meroa onopHBIX BEKTOPOB. /[JOCTOMHCTBA ¥ HEXOCTATKA METO/A.

JlepeBbs pUHATHS penieHuid. JloCTOMHCTBA U HEIOCTaTKU METO/1a.

CyTp MeTo#a MOJEKYJISPHOTO NOKHHTA. AJITOPHUTMBI MOJIEKYJSPHOTO TOKHHTAa M IPOTPaMMHBIC
MAKEeThl, peau3yIOIIIe 3TOT METOI.

Bupl MeTO10B MOJIEKYIISIPHOTO JOKWHTA U MIX MCIIOJIb30BAaHKE B PEIICHUN MPUKIIATHBIX 3a/1a4.
Coueranue MeToJa MOJEKYISPHOrO JOKMHra C JPYTUMH  METOJaMU  MOJIEKYJISPHOTO
MO/JICIIMPOBAHMUSL.

CTpyKkTypa 3K3aMeHalHOHHOI0 OuJjieTa:
DK3aMEHAIMOHHBI OMJIET BKIIOYaeT B ceOs TPHU TEOPETHUYECKHX BOIPOCAa W3 PA3HBIX Pa3ZeioB
POrPaMMBI.

O06paszel sK3aMeHAIIMOHHOTO OueTa

MHMHOBPHAYKH POCCUIICKOHN ®EJEPAIINN

qDeI[epaJ'ILHOG ToCydapCTBEHHOC 6IOI[)KCTHOC O6p830BaTeJ'ILHOC YUPCKACHNUEC BBICIICTO 06pa3OBaHI/I}I

1.
2.

«BAIIIKUPCKHUA T'OCYJAPCTBEHHBIN YHUBEPCUTET»
Xumuueckuit GpakyabTeT
Kadenpa puznueckoit XuMum 1 XUMHUYECKON IKOJIOTHI

3K3AMEHAIIMOHHBIN BUJIET Ne 1

o gucHUIUIMHEe TeopeTuYecKue METOAbI NCCAeA0BaHU OMOJIOTHYECKON aKTUBHOCTHU MOJICKVYII

Hampasnenue 04.04.01  «Xumusa»
HanpasnenHocts «®usndeckas Xumus»

BeTBu TeopeTHUECKO XMMHUH U pelaeMble C HX TOMOIIIBIO 3a1a4H.

Kparkas xapakTepucTMKa METOJOB MOJIEKYJISIPHOM JOWHAMUKH, MOJIEKYJISIPHOM MEXAHUKH,
KBaHTOBOW XHMMHH, MOJICKYISIPHOTO MOJEIUPOBAHUS H XeMOMH(OpPMAaTHKH. J[OCTOMHCTBA,
HEAOCTATKU DOTUX MCETOLOB. x BO3MOXHOCTH B PEIICHUN MMPAKTHYCCKUX U CbYH]IaMeHTaJ'H)HBIX
3aj1a4 OPraHUYECKON M HEOPTaHUYECKON XUMHHU.

C ucnonp3oBanuem nporpammel MarvinSketch paccuuraiite SIMP-criektp mast monekynsl C4Hio.
Omnpenenure Homep CAS 11t 5TOTO COSAMHEHHUS.

VY1BepxneHo Ha 3aceqanuu kagpeapst 07.06.2019, nmporoxon Ne 11

3aBenyrouuii kagenpoit pusnueckoir XUMUU
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1 XuMudeckoi sxosioruu baml'y, mpod. A.I'. Mycrapun

2019-2020 yu. r. Kadenpa ®X u X3

Kputepun oneHkn Ha 3K3ameHe:

- OlleHKA D (0TJIMYHO) BBICTABJIAETCS CTYJIEHTY, €CIIM CTYACHT Jaj MOJIHbIE, pa3BEPHYTHIC OTBETHI HA
BCE TEOPETHUYECKUE BOMPOCHI OMiIeTa, MPoJeMOHCTPHPOBAJ 3HaHUE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHUHOJIOTHUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IIPUMEHATH TEOPETHUECKNE 3HAHUS IIPU BBITIOJIHECHUH
IIpaKkTU4eCKuX 3a1anHuil. CTyeHT 0e3 3aTpyAHEHUI OTBETHUII Ha BCE JONOJIHUTEIbHBIE BOIPOCHI.
ITpakTryeckas 4acTb pabOThI BBIIIOJHEHA TOJHOCTHIO 0€3 HETOYHOCTEN U OIINOO0K;

- OLleHKAa 4 (X0po1110) BBICTABIISETCS CTYACHTY, €CIIU CTYAEHT PAaCKPbUI B OCHOBHOM TEOPETUUYECKUE
BOIIPOCBI, OJTHAKO JOIYIEHbl HETOYHOCTH B ONPECICHUU OCHOBHBIX NOHATUH. [Ipn oTBeTe Ha
JOTIOJTHUTEIBHBIE BOIPOCHI IOMYILEHBI HEOObIINE HETOUHOCTH. [IpH BBINOIHEHUH TPAKTHYECKON YaCTH
paloThI 1ONYIEHb! HECYILIECTBEHHbIE OIIUOKH;

- OlleHKa 3 (Y/10BJIETBOPHUTEJILHO) BHICTABIISIETCS CTYACHTY, €CIIU IIPU OTBETE HAa TEOPETHUUECKUE
BOINPOCHI CTYJJCHTOM JIONYILIEHO HECKOJIBKO CYLIECTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX TOHATHH.
Jloruka u mojaHOTa OTBETA CTPAJAOT 3aMETHBIMU U3bIHAMU. 3aMETHBI TPOOEIIbI B 3HAHUM OCHOBHBIX
MeTOJ10B. TeopeTndecKkue BOIPOCHI B LIEJIOM HU3JI0KEHBI IOCTATOYHO, HO C MPOIyCKaMH MaTepHaa.
HmeroTcs MpUHIMNHATIBHBIE OIIMOKHU B JIOTHKE TIOCTPOEHUS OTBETA Ha Bonpoc. CTyEeHT HEe pelin 3a/1a4y
WIN TIPY PELICHUH JIOMYIIEHbl IpyOble OIMOKH;

-OlleHKA 2 (HeyA0BJIEeTBOPUTEIBLHO) BHICTABISIETCS CTYACHTY, €CIIM OTBET Ha TEOPETHUECKUE
BOIIPOCHI CBUJETEIBCTBYET O HEIIOHUMAHUU U KpaliHE HETIOJIHOM 3HaHUU OCHOBHBIX MOHATUN U METO/OB.
OOHapyXHBaeTCst OTCYTCTBHE HABBIKOB IPUMEHEHUS TEOPETHUECKUX 3HAHUH MTPH BITTOJIHECHUH
IIPAKTUYECKUX 3aaHuil. CTyIeHT HE CMOI OTBETUTh HU HA OJIUH JOIOJHUTEIBHBIN BOIIPOC.

Kputepun ouenku (B 0ajn/ax) BBICTYILUIEHUS] ¢ Mpe3eHTanuell u Aokjaagom, pedepara - 0 6amios
BBICTABIIIETCS CTYJEHTY, €CIIU . CTY/IEHT HE UMEET MPEACTaBICHHs 00 00CyX,1aeMOM BOIIPOCE;

- OlleHKa 2 (HeyJIOBJIETBOPHUTEIbHO) BBICTABISIETCS CTYJEHTY, €CIIM CTYACHT JIEMOHCTPUPYET HEe3HaHHE
TEOPETUYECKUX OCHOB IIPEIMETa, HE YMEET JIelaTh apryMEHTHPOBAaHHbIE BBIBOJIbI U MPUBOJUTH NPUMEPHI,
MOYTH HE BIAJEET MOHOJOIMYECKOW peublo, HEe BIaJeeT TEPMHUHOIOIUEH, NpPOSBIIET OTCYTCTBUE
JIOTUYHOCTHU U TOCJIEJIOBATEIbHOCTBIO U3JI0KEHUS, JAENaeT OIIMOKH, KOTOPhIE HE MOYKET MCIPABUTH Jaxe
MIPHU KOPPEKITNH MPENojaBaTesieM, OTKa3bIBA€TCA OTBEYATh HA 3aHATHH);;

- olleHKa 3 (yIIOBJIETBOPHUTEIBHO) BBICTABIISIETCS CTYACHTY, €CIIM CTYIEHT MMEET HE B JIOCTaTOYHOH Mepe
c(OpMHpOBaHHBIE M COJEpXKAlHe CYIIECTBEHHbIE MPOOEbl MpeACTaBlIeHUusT 00 00CYXKJIaeMOM BOIIpOCe
(CTyZeHT JeMOHCTPUPYET HErNyOOKHEe TEOPETUUECKHUE 3HAHUS, TPOSBIISET cl1ab0 chOPMUPOBAHHBIE HABBIKU
aHalM3a SBJICHUH U MPOIECCOB, HEIOCTATOYHOE YMEHHUE JeNaTh apTyMEHTHPOBAHHBIE BBIBOABI U TIPUBOAUTD
MIPUMEpHI, MOKA3bIBAET HE JOCTATOYHO CBOOOJHOE BIIAJIEHUE MOHOJOTHYECKON peublo, TEPMHHOJIOTHEH,
JIOTHYHOCTBIO U TMOCJIEI0BATEIbHOCTBIO M3JI0KEHHS, JIeaeT OUIMOKH, KOTOPble MOXKET MCHPAaBUTh TOJIBKO
IIPU KOPPEKIIMH MPENoaBaTeNIeEM);

- OLIEHKa 4 (XOpOII0) BBICTABISETCS CTYIEHTY, €CIIM CTYJACHT MMeeT c(hopMHUpOBaHHBIE, HO COJAEpIKaIlne
OTJeNbHbIE TPOOeNbl MpeAcTaBleHuss 00 00CyX)aaeMoM Bompoce (CTYAEHT JIE€MOHCTPUPYET MpPOYHbIE
TEOpPETUYECKHE 3HAHMs, BJIAZieeT TEPMUHOJIOTHEH, /elaeT apryMEeHTHpPOBaHHbIE BBIBOABI U 00OOIIEHMUS,
MPUBOJUT IMPUMEPHI, NOKA3bIBaeT CBOOOJHOE BIJIaJIEHUE MOHOJOTHYECKOH pedbl0, HO MPH ITOM JENaeT
HECYIIIECTBEHHbIE OIIMOKH, KOTOpbIe OBICTPO MCIPABISET CAMOCTOSATENBHO WM TNPH HE3HAUYUTETbHOU
KOPPEKIIUU TPETOIaBaTEeIIEM );

- OIICHKa 5 (OTJIMYHO) BBICTABJIAETCS CTYIEHTY, €CIHM CTYJAEHT UMeeT c(hopMUPOBAaHHBIE CUCTEMATUYECKHE
npencTaBieHuss 00 00cyk1aeMoM BOMpOCce (CTYACHT JIEMOHCTPUPYET CUCTEMHbIE TEOPETUUYECKHE 3HAHUS,
BIIaJIeET TEPMHHOJIOTHEH, JelaeT apryMEHTHUPOBAaHHBIE BBIBOJABI U OOOOIICHMS, TPUBOAUT MPUMEDPHI,
MOKa3bIBaeT CBOOOJHOE BIIAJICHUE MOHOJIOTMUECKON pPEYbl0 U CIOCOOHOCTh OBICTPO pearupoBaTh Ha
YTOYHSIOLINE BOIIPOCHI).

Kpurtepuu onieHKH yyacTus CTYACHTOB B pa300pe THIIOBBIX 3a/1a4
- OlleHKa 2 (HeYJOBJICTBOPHUTEIILHO) 32 PEIICHUE KaXKI0W CUTYAIIMOHHOW 33/1a4i BBICTABISICTCS CTY/ICHTY,
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€CJIM OH JIEMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB MpEAMETa, HE YMEET JAeTaTh apr'yMEHTUPOBAaHHbIE
BBIBOJIBI M TPUBOJIUTH IMPHUMEPHI, IMOKa3bIBaeT c€i1adoe BiaJeHHE MOHOJIOTMYECKOH peublo, HE BIAJCET
TEPMHUHOJIOTHEH, MTPOSBISET OTCYTCTBUE JIOTUYHOCTH M IOCIEAOBATEIbHOCTHIO HU3JIOKEHUS, [eNaeT
omKOKH, KOTOPbIE HE MOXKET MCIPABUTh JaXe MPHU KOPPEKLUH MPENoaBaTesieM, OTKa3bIBAaeTCsS OTBEUYaTh
Ha 3aHATHUN);

oneHka 3 (YIOBICTBOPUTEIHHO) 32 PELUICHUE KAXKIOW CUTYAllMOHHOM 3aJ1a4i BBICTABIISICTCSI CTYJICHTY, €CIIH
OH “MeeT cOPMUPOBAHHBIE, HO COZEpIXKalllhe CYIIECTBEHHbIE MPOOeEIbl MpeAcTaBieHuss 00 00cyKIaeMoM
Bompoce  (CTYAGHT JEMOHCTPHUPYET HErlyOOKHMe TEOpEeTHYeCKHWEe 3HaHUs, MpOsSBIsAeT  ciabo
chOpMUPOBAHHbIE HABBIKM aHajW3a SBJICHUH U TMPOIECCOB, HEJOCTaTOYHOE yMEHHE JIeJaTh
apryMEHTHPOBaHHBIC BHIBOJBI M MPUBOAUTH MPHUMEPHI, TOKA3bIBACT HE JOCTATOYHO CBOOOJHOE BIaJICHUE
MOHOJIOTHYECKON Peubl0, TEPMHHOJIOTHEH, JOTUYHOCTHIO U MOCIEAOBATEIbHOCTHIO H3JI0KEHHUS, AENaeT
OLIMOKH, KOTOPbIE MOYKET UCIPABUTH TOJIBKO MPH KOPPEKIIUH MIPETIOIABATENIEM).

- o1leHKa 4 (XOpOIII0) 3a PeIIeHHE KaXI0W CHTYal[HOHHOM 3a[auil BBICTABIISACTCS CTYACHTY €CIIA CTYACHT
umeeT c(hOpMUPOBAHHBIE, HO COJIEpIKAIINE OTACIbHBIC IPOOENBI MpeACTaBICHUsI 00 00CYKIaeMOM BOTIPOCe
(CTymeHT [eMOHCTPUpPYET TMPOYHbIE TEOPETHUECKHWE 3HAHMS, BIAZeeT TEPMHUHOJOTUEH, Jernaer
apryMEHTHPOBaHHBIC BBIBOJBI M OO0OOIEHHS, NMPUBOAUT TNPHUMEPHI, MOKA3bIBAET CBOOOIHOE BIIAJCHUE
MOHOJIOTHYECKON peyblo, HO MPHU TOM JEJIaeT HECYIIECTBEHHBIE OIIMOKH, KOTOPbIE OBICTPO HCHPABISET
CaMOCTOSITEJILHO UJIU TPU HE3HAYUTEIbHOW KOPPEKLIUHU [IPETIOaBaTeIeM);

- OlleHKa 5 (OTJIMYHO) 3a pPEIICHUE KaKIO0W CHTYaIlMOHHOM 337a4i BBICTABISCTCS CTYJCHTY €CIHM CTYACHT
UMeeT C(POPMUPOBAHHBIE CHUCTEMAaTUYECKHE TIPEJCTaBIEHUS 00 O00CyXKJaeMoM BOIpoce (CTYIEHT
JEMOHCTPHUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHUSI, BIIaZIeeT TEPMUHOJIOTHEH, JieNlaeT apryMEeHTHPOBAHHBIE
BBIBOJIbI U 00OOUIEHMSI, IPUBOJUT MIPUMEPHI, IOKA3bIBAET CBOOOAHOE BIIAJIEHUE MOHOJOTUYECKOW PEUBIO U
CHOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIIPOCHI).

IPOT'PAMMA I'PYIIIOBBIX 3AHATHUI

Pa3pnen 1. Beenenue. Knaccupukanus BbIYMCIUTEIbHBIX METOA0B

Hpez[MeT JOTUCIHUITIIINHEBIL. HpI/IMeHeHI/IG METOIA0B TGOpeTH‘{eCKOfI XUMHHU B pGHIeHI/II/I HpaKTI/I‘ICCKI/IX
3a7a4. BeTBHM TEOpPETMYECKOW XMMHUH M pellaeMble C UX IIOMOLIBIO 3aJaud. B3auMOCBs3b MEXIY
Pa3IMYHBIMHU HAIIPABICHUAMM TEOPETHYECKOW Xxumuu. KpaTkas XapakTepucTrka METOJOB MOJEKYJSIPHON
JUHAMUKHU, MOJIEKYJSIPHOW MEXaHMKH, KBAaHTOBOW XUMHH, MOJEKYISIPHOIO MOJIECIUPOBAHUS U
XeMOI/IH(l)OpMaTI/IKI/I. I[OCTOI/IHCTBa, HEOOCTAaTKN DJOTUX MCETOLOB. ,I/IX BO3MOXHOCTH B peHIGHI/II/I
MPAKTUYECKUX U (PyHAAMEHTaJIbHBIX 3aJa4 OPTaHUYECKOW M HEOpraHWYecKoW XWMHUU. BrrauciautenpHas
XUMHUS KaK CHOCO6 HpOBeIleHI/IH XUMHUYCCKHUX PICCJ'ICI[OB&HPI?I. TI/IHOBI)IG 3a1a4u BLI‘IHCHHTCHBHOﬁ XUMHUHA.

Pa3znen 2. XemonHdopMaTuKa KaKk Hay4YHas TUCHUTLUIMHA

Omnpenenenne. HaydHble HampaBieHUs, OOBEIUHAEMbIE XHUMOMH(POPMATHKOH. XeMmMo- U
OvonH(pOpMaTHKa B pEJIICHHA OCHOBHBIX 337a4 (U3UYECKOW OpraHUuYecKod XuMuu. [loHATHE O
MOJICTTMPOBAHUH «CTPYKTYpPa-CBOMCTBO» U «CTPYKTYpa-aKTUBHOCTB» B XeMonH(popMmaTuke. NHIyKTHBHBIN
U JIeyKTUBHBIN MMOJIXO/IbI B XeMO- U OnonHdpopmatuke. Llenu, npecieayempie XeMOUH(POPMATHKON.

OcHoBHBIE BO3MOKHOCTH TIporpammbl MarvinSketch.

Pa3nen 3. MosiekyJsipHasi MeXaHUKA B PellIeHMH HAYYHBIX 32124

MonnekynsipHas MeXaHUKa KaK METOJ] pacyeTa T€OMETPUU W 3HEPruM moJiekyi. [IpenmyinecrBa u
HEJIOCTAaTKU 3TOro mMertona. [IoHsTHEe «CUII0BOE IOJE» B BBIYUCIUTEIBHON XUMUU. METOI CHIIOBBIX ITOJIEN
KakK METOJ, PEATU3YIOIIMH OCHOBHYIO U0 MOJIEKYJISIPHOM MEXaHUKHU. PacdeT moiHOM SHEPruu MOJIEKYJIbI
U €€ PHEPreTUYECKUX COCTABIISIOMMX. CBA3bIBAIOIIME U HECBS3bIBAIOIINE B3aUMOICHCTBUS B MOJIEKYJIAX.

JlaboparopHoe 3ansaTHe 4. MoJieky/JsipHAs IUHAMHMKA B PellIeCHUN HAYYHBIX 32124

TeopeTnyeckne OCHOBBI ~METOJa MOJIGKYJISIpHOM  auHaMuku. [IpencraBieHue  MoJeKys
OpPraHMYECKUX COCIMHEHUNM B METOAE MOJIEKYJISPHOM JMHAMUKH. MeXaTOMHbIE B3aUMOJCUCTBHUS U
CyMMapHbI€ CHJIBI B MOJIEKYJIaX B METOJI€ MOJICKYJISIPHOW NMHAMUKHU. Pacuer 3BOJIOLMHU MOJIEKYJISIPHBIX
CUCTEM, a TaKXe€ TPACKTOPUM HUX IBUKEHHUS BO BpeMeHHU. JIOCTOMHCTBA, HEJOCTATKU 3TOTO METOMAd, €ro
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BO3MOXXHOCTH B PEUICHUM NMPAKTUYECKUX U (yHIaMEHTAJIbHBIX 3a/lad OPraHu4YecKOW W HEOpPraHUYEeCKOM
XUMHUH.

Pa3nes 5. Cnoco0bl npeacTaBjieHNusl XMMHYECKHX COeJUHEHHI B BBIYMCIUTEIbHOH XUMHUH

[TonsaTne «xuMuyeckoe mnpocTpaHcTBO». OCHOBHBIE CHOCOOBI MPEACTABIECHUS XUMHUYECKHX
coeMHeHUH (cTpyKTypHas ¢popmyina, OpyrTo-popmyia, TpUBUAIBHOE Ha3BaHHWE, HA3BaHUE B COOTBETCTBUU
¢ Homenknatypoit MFOITAK). I'padbl 1 BEKTOPBI AECKPUIITOPOB) KaK CIOCOOBI MPEICTABICHUS MOJIOCKYJI.
[Tonatne MosekymIsipHOTO rpada B TEOPETHUECKOM XUMHU. MoleKynsipHO-TpadoBoe MpeaCcCTaBICHHUE
OpraHMYeCKUX MosieKyld. OmnucaHue CTPYKTYyp XMMHUYECKUX COCIUHEHHUH C HMCIOJIb30BAaHHUEM BEKTOPOB
MOJICKYJISIPHBIX ~JA€CKpUNTOpOB. IloHATHE JecKpunTopa B BBIYMCIMTENBHOH XuMmuH. TpeOoBaHUS,
IIPUMEHSEMbIE K MOJIEKYJIAPHBIM JECKPUIITOPAM. KenarenpHple XapakTEpPUCTUKH JIE€CKPUIITOpA.
CoBpemennble kinaccupukanuu aeckpuntopoB. 1 D-4D-ngeckpuntopsr u 1D-4D —nipencraBieHust MposieKy
B BBIYHCIMUTEIBHON XuMHUH. Pacyer Mep cX0ACcTBa XMMUYECKUX COCIMHEHUI Ha OCHOBE PA3JIMYHBIX THUIIOB
METPUK (SKBKJIMI0BO, MAaHX3TTEHCKOE pacCTOsHUE, paccTosiHue MaxanaHoOuca, MHUHKOBCKOro U T.1.),
kod(durmenta Tanumoto, Jaiica, Kap6o, TBepckoro u T.1.

Knaccugukanuss npencTaBieH XUMHYECKHX COSIWHEHHA B 3aBUCHMOCTH OT WX OpPTaHHU3aluU
(JIuHelHOe, NpeACTaBICHUS MOJEKYISIpPHBIX IpadoB, TPEXMEpPHbIE M YEThIPEXMEpPHbIE NPEACTABICHHUS.
[lonsTue «Marpuua CBA3E», «MaTpULla PacCTOSHUIN», «MaTpUlla CMEKHOCTH», CTPYKTypbl Mapkyma, Z-
MaTpHLA B BEIYACIUTEIbHON XUMUH.

Pa3znen 6. CtangapTHbie 00MeHHbIe (popMaThI (ailjioB B BBIYMCIUTEIbHOH XUMHHI

CoBpeMeHnHble TpeOOBaHHMS K CTaHIAPTHBIM OOMEHHBIM (Qopmaram daiinoB. Knaccupukamus
CTaHIapTHBIX 00MeHHBIX (hopmaToB (aiioB. Popmarst MDL, SDF, RXN, RDF, Sybyl mol2, PDB, CML,
WX JIOCTOMHCTBA, 2 TAK)KE OPTaHUUYCHHSI, COBMECTUMOCTD C COBPEMEHHBIMH KOMITBIOTEPHBIMHU ITPOrpaMMaMHt
Y TIAKETaMU TPOTPAMM.

KonBepranust Mex 1y pa3IMYHBIMA TTPEJICTABICHUSIMA MOJICKYJI B BEIYUCIIUTEIFHOW XHMHH U
BO3HUKAIOIINE TTPU STOM OCHOBHEIE Mpo0iaembl. [1oaxop! 1711 aBTOMaTHuecKoil koHBepTauu 2D-cTpykTyp
B 3D. [IporpaMMsI i1l aBTOMAaTHIECKOW KOHBEPTAIIMHA MEXTY Pa3IMIHBIMU TPEICTABICHUSIMHA MOJICKYIT U
OCHOBHBIE TPeOOBaHUS K HUM.

Pa3nen 7. Xumndeckne 0a3bl JAaHHBIX

OO6mue cBeneHus o Oa3ax naHHbIX. KoMIoHeHTh MH(OPMALMOHHOW CUCTEMBbI (TPUIIOKEHUS U
cucteMbl 0a3 maHHbIX). Opranuzanus HHQOpMANMOHHOHN cucTeMbl. [loHATHE O KapTpuke NaHHBIX U
MeTa/IaHHbIX. THmbl 0a3 JaHHBIX (MepapXuyueckas CUCTeMa, 0a3bl JaHHBIX CETEBOTO THIIA, PEISIIUOHHBIC
0a3bl TaHHBIX ).

Tunel 6a3 TaHHBIX IO DHTEN0 (TUTEpaTypHbIe, (hakTorpaduyecKue, CTPYKTYPHBIE).

Bunbl cTpyKTYpHOTO MOKCKA B PA3TUYHBIX XUMUYECKHX 0a3axX JaHHBIX (ITOHCK MO CTPYKTYpE,
MOACTPYKTYPE, HAICTPYKTypeE, IO MO J00HI0).

Paznen 8. Perpeccuonnnblii ananus u QSPR/QSAR-MoiempoBaHue Ha ero oCHOBe

DKCTHepUMEHT, MPOCTPAHCTBO BBIOOPKH M pe3ynbrar. CTaTUCTHKA W BEpOATHOCTh. [loBTOpeHue
ucrnbITaHui. 3akoH Oonbpinux yucen. llenTpanbHas npenenpHas Teopema. Coop u aHanu3 gaHHBIX. CxxaThe
JTAHHBIX.

[TonsiTue «perpeccnoHHbI aHaK3». OOIIME NPUHLHUIBI MOCTPOEHHUS PErPECCHOHHBIX MOJEIeH.
[Mpuntunuaneaeie oTmuns Mexay SAR QSPR/QSAR-moxensmu. Pacuer u  (Gu3MYECKHil CMBICI
perpeccMoHHbIX  Kod(¢dunmeHToB.  [locTpoeHME  pPErpecCHOHHBIX  MOJENEH,  ONHCHIBAOIIMX
KOJIMYECTBEHHYIO CBSI3b «CTPYKTYPa-CBOWCTBO» U «CTPYKTYpPa-aKTUBHOCTBY» U KPUTEPUU HX aJI€KBATHOCTHU
(momemn QSPR/QSAR). F-cratucTrika B pEerpeCCHOHHOM aHalln3e. DTallbl PErPECCHOHHOIO aHalIn3a IpU
MMOCTPOCHHUH PETPECCHOHHBIX MoJieneli. OCHOBHBIE TPEOOBAHUS K PETPECCHOHHBIM MOICIISIM.

[Taketsl mporpamm st oOpaOOTKM MCXOIHBIX JAHHBIX, pacyeTa pa3HbIX TUIIOB JAECKPUIITOPOB U
noctpoenust QSPR/QSAR-moneneii.

[MpenobpaboTka mamHbix mepex  moctpoeHneM  QSPR/QSAR-mopneneii.  MaremaTrueckas
npenodpadoTka nanHbX. Kparkas xapakrepuctuka 1 D-6D-metonoB mogenupoBanus QSAR.
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Paznen 9. MeToabl MAIIMHHOTO 00y4eHMs, HCIOJIb3YyeMbIX /sl mocTpoenus SAR-u
QSPR/QSAR-mopneneii

MHOXeCTBEHHas IMHENHas perpeccus. MeTos 4aCTUYHBIX HAUMEHBIIHUX KBaJIpaTOB.

Merox OmmKalnx cocene

HcKkyccTBEHHBIE HEHPOHHBIE CETH.

MeTo/ OITOPHBIX BEKTOPOB.

JlepeBbs IPUHATHS pELICHUN.

JlocToMHCTBA M HEAOCTATKU ATHX METOJOB.

Pazgea 10. MosekyasipHoe Mo1e/IMPOBAHUE € HCIOJIB30BAHMEM METO0AAa MOJIEKYJISIPHOTO
JAOKMHIa

CyTtb MeToAa MOJEKYJISPHOIO JOKUHTA. AJTOPUTMBI MOJIEKYJISIPHOTO JOKMHTa M MPOTPaMMHbIE
MaKeThl, PCAIM3YIOIIHUE 3TOT MCTO. BI/II[I)I MCTOAOB MOJICKYJIAPHOI'O AOKWMHIAa W HUX HCIOJIb30BAHUC B
pElIeHNY TIPUKIIATHBIX 3a/1a4.

Coueranue MeToJla MOJIGKYJSPHOTO JOKHHTAa C JPYTUMH  METOJaMH  MOJEKYJISIPHOTO
MOJICTTUPOBAHUSI.

INJAH
JlabopaTopHBIX 3aHATHI 110 KypCY
«Teopernyeckue MeToAbl MCCJIEOBAHUS OMOJIOTMYECKOI AKTHBHOCTH MOJIEKYJD)

JlabopaTopHnoe 3ansitue 1. OCBOeHHE OCHOBHBIX MPaBUJ PabOThI C TEKCTOBBIMHU U IpaduuecKuMu
penakrtopamu B cucteme Linux

[ToBTOp OCHOBHBIX ITPaBHJI PaOOTHI C TEKCTOBBIMU U rpad)MYeCKMMHU pelakTopaMu B cucteme Linux
(Libre Office (Calc, Writer, Impress, Base u T.1.).

OcBoeHHEe OCHOBHBIX BO3MOKHOCTeH mporpammMbl MarvinSketch
Pabora ¢ komangamu MarvinSketch depes crpoky menro.

s oceoenusi npoepammer MarvinSketch pexomendyemces npouecums memoouueckyio pazpabomxy
no coomseemcmayloueli meme u npocmMompems UOe0ypPOKU, O0OCHYNHbIE NO CLEOVIOUUM CCLIKAM.:

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

https://www.youtube.com/watch?v=Lw_dWPdXJy8https://www.chemaxon.com/products/marvin/mar
vinsketch/ (Onumenvrnocms: 18 mun 02 cex.).

https://www.youtube.com/watch?v=RT8knhfFfthM (orumenvrnocms.: 5 mun 22 cex.).

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

IlocTpoeHue CTPYKTYP XHMHMYECKHX COeJIMHEHHH ¢ HCHOJIb30BAHHEM IPOrpaMMbI
MarvinSketch

[IpenogaBatens mpeaiaraeT MOCTPOUTH CTPYKTYPhI YKa3aHHBIX UM cOoelUHEHU (He MeHblne 10) B
penaktope Masrvin Sketch B 2 D-dopmare a) ¢ siBHbIME U 0) ¢ HESIBHBIMH aTOMaMu BOJIOPOJia B popMaTax
mol, mol2, sdf, pdb, xyz.

KonBepramnmst MOJIEKyJl OPraHUYECKUX COSJAWHEHHUH B pa3jIHMYHbIC TPEACTABICHUS W NMPUCBOCHUE U
CHCTEMaTUYEeCKOTr0 Ha3BaHMs COeTMHEHHUSM C MCIIONIb30BaHueM nporpaMmMel MarvinSkletch

[IpenomaBaTenp mpeajaracT ¢ HCMONb30BaHWEM mporpammbl  MarvinSketch konBepTupoBath
CTPYKTYpbI, TOCTpOeHHble B JjabopatopHoil pabore Ne 3, B 3 D-dopmar, Bocmonb30BaBUINCH
COOTBETCTBYIOIIMMH KOMaHIaMu B pemaktope Masrvin Sketch. 3arem TtpeOyercs aaTh Ha3BaHHE
IIOCTPOEHHBIM MoJjieKyaM 1o cucteme HMIOITAK.

Kpome Toro, B 370l 1abopaTopHOil paboTe CTYACHTHI TOJIKHBI IOCTPOUTH CTPYKTYPhl XMMHUECKUX
COCIMHEHMH TI0 TPUBHATHHBIM Ha3BaHUsM B 2 D- u 3D-popmaTax a) ¢ SBHBIMH U 0) C HESIBHBIMH aTOMaMH
Boopoia B popmarax (aiiiroB mol, mol2, sdf, pdb, xyz. 3arem TpebyeTcs naTh CHCTEMAaTHUECKUE Ha3BaHUS
mo cucteme HMIOITAK Bcem cTpykTypam, MOCTPOSCHHBIM MO WX TPUBUAIBHBIM Ha3BaHWSIM. Pe3ynbrarTel
HEe00XoauMO 0(hOPMUTH B BUJIE OTUETA.

Tononornueckuii aHajIu3 CTPYKTYp OPraHUYECKUX COCAUHEHUN
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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

Ot crymenToB Tpebyercss ¢  HCHoNb30BaHHeM mporpammel  MarvinSketch  BeimonHHTH
TOTIOJIOTUYECKUI aHAJIN3 COCIMHEHH, TOCTPOSHHBIX B XO/€ BBHIIOJIHEHUS J1abopaTopHbIX padotr Ne 3 u 4 u
3aIl0JIHUTh TAOJMIbI, B KOTOPBIX YKa3aThb MOJIEKYJIIPHYIO MacCy COEIMHEHHH, MPOLEHTHOE COJAep)KaHHhe
KaX/JI0TO M3 aTOMOB B aHAIM3HPYEMBIX MOJIEKYJaX, YHCIO aln(aTHUECKUX, aApPOMATUYECKUX AaTOMOB
yriaepoja, Yuciao anpaTHuecKuX, apOMaTHYECKUX U TeTepoapoOMaTHYECKUX KOJIEH B ATHUX K€ MOJIEKYJIaxX.

JlaGopatopHoe 3ansTHe 2. Pacuer TayromepoB, cTepeorn30MepoB, KOH(POPMEPOB M PE30HAHCHBIX
(GopM OpraHMYeCKHX COEJUHEHUH, a TaKke MX (U3MKO-XMMUYECKHX CBOWMCTB C HCIOJIb30BaHUEM
nporpammbel MarvinSketch

Ot crymeHToB Tpebyercsi ¢ wucHONb30BaHHEM Tporpammbel  MarvinSketch paccumrate Bce
BO3MOYKHBIE TayTOMEpPBI, CTEPEOM30MEpH, KOH(POpPMEphl M pe30HAHCHBbIE (OPMBI JJIs  yKa3aHHBIX
npernojiaBaTeneM coeuHeHuil. OnpenennTs, B Kakoil TayromMepHoOi (popMe OyayT HaXOAUTHCS MOJEKYJIbI
npu pasHelx 3HaueHUX pH. OueHuTs COOCTBEHHBIN 3JIEKTPUUECKUH JAMUIIOJIBHBIA MOMEHT JUIS
aHAJM3UPYEMbIX COEAMHEHUH, paccunTaiite [uist HUX PKa, pacTBOPUMOCTb B BOJIE, JIUIIOPUIBHOCTh B BUJE
nokasarens 10gP nipu pasubix 3HaueHux pH cpensi.

Pacuer cniektpoB SIMP 1H u 13C st opranndeckux coeTuHeHun

Ot cryneHToB TpebyeTcs ¢ ucnonb3oBanueM nporpammbl MarvinSketch paccuutars SIMP-criekTpsbI
JUIS YKa3aHHBIX IPENoJaBaTelieM COCAMHCHHM, MapIlUalbHBIC 3apsabl Ha BCEX aTOMax B HUX, IMOJHYIO
SHEPTHIO B CHJIOBBIX NoJisix Jpetimuara u MMFF94,

Jla6opaTopHnoe 3ausitue 3. 3HakoMcTBO ¢ 6a3zoit manapix CHEMBL

B 6a3ze nanusix CHEMBL 3anaTth mouck XuMU4eCKHX COSAMHEHHM, YKa3aHHBIX MpernoaBaTesieM, a
TaK)Xe UX CTPYKTYPHBIX aHAJIOTOB, OTJIWYAIOIIUXCS OT UCXOAHBIX CTPYKTYp Ha 10%, 30% u 50%.

O3HAaKOMUTHCS ¢ OMOJIOTMYECKMMU M XMMHYECKUMMH TaHHBIMHU O Ka)KOM M3 HalJEHHBIX BEIIECTB.

3HakoMcTBO ¢ 0a3zoi ganHbIX DrugBank

B 6a3e nanupix DrugBank 3agath moMck XMMHUECKUX COCAMHECHUI, yKa3aHHBIX IperoaBaTesieM, a
TaK)K€ UX CTPYKTYPHBIX aHAJIOTOB, OTJIMYAIOLIUXCS OT HUCXOAHBIX cTpYKTyp Ha 10%, 30% u 50%.
O3HaKOMUTBCS ¢ OMOJIOTMYECKUMHU JIaHHBIMU O Ka)KJIOM M3 HaWJEHHBIX BELIECTB (TOKCHYHOCTb, MEPUO]
nonypacnaaa, ADMET-cBoiictBa).

Pa6ota c Be6-cepeepom Common Chemistry

[TpocMoTpeTh BHICOYPOKH O pabote ¢ 6a3zoit manubix CAS. B Beb-cepepe Common Chemistry.
Omnpenenuts Homep CAS Ui XUMUYECKUX COSIMHEHH, YKa3aHHBIX MPETOAaBaTeNIeM, H 33J1aTh MTOUCK ATHX
COCIMHEHUH 110 X CHCTEMAaTHYeCKUM Ha3BaHHSIM Ha JAHHOM cepBepe, a Takxke B katajore Sigma-Aldrich.
O3HakOMUTKCS ¢ MHQOpMaIMEN 0 33JaHHBIX BELIECTBaX, COJAEprKallleiics B JaHHOM KaTaJore.

3HakoMcTBO ¢ 0a30ii ma"HHbpXx PubChem

B 6a3e mannbix PubChem 3amaTh moMCK XMMHYECKUX COSAMHEHUMN, YKa3aHHBIX MPEINO/IaBaTeIeM.
O3HAaKOMHUTBCS C OWOJOTHYCCKHMMH JIaHHBIMH O KaXKIOM W3 HAWJIEHHBIX BEMICCTB (TOKCHYHOCTH,
TeMIlepaTypa KUIeHUS, TUTaBIICHUS, PACTBOPUMOCTH B BOJIE).

3HaKoMCTBO ¢ 0azamu gaHHBIX NIST

B 6aze mamnpix NIST 3agaTh MOMCK XMMHUYECKUX COEAMHEHUH, YKa3aHHBIX TIPEIO/IaBaTEIeM.
[TosrydnTh CBEIEHUST O BO3MOXKHBIX M30MEpax dTUX BEIIECTB, UX TEPMOJIMHAMUYCCKUX JIAHHBIX B Ta30BOH U
KHUJKOU cpeliaX, KpUTUIECKOM COCTOSTHUH, pacCTBOPUMOCTH, naHHbie K- 1 Macc-CeKTpOCKOMHH.

[ToryunTe TEPMOXMMHYCCKHE M KHHETHYCCKHE JAHHBIC O PEaKIUAX TOJYUCHUS W IPEBpAIlCHUS
aHAIIM3UPYEMBIX BEIECTB C YKa3aHHEM JTUTePATypPHBIX HICTOYHHKOB.

OreHKa TEPMOXUMHYECKUX XAPAKTEPUCTUK OPraHUYECKUX coeNMHEHHH B 6a3ax naHHbIX NIST

B 0aze mamnbix NIST 3amate moumck peaknmii CHHTE3a W TPEBPAIICHUS I XUMHYECKHX
COeJMHEHUH, YyKa3aHHbIX mnpenogaBareneM. [lo ypaBHenusm Kupxropda wu I'ub0ca-I'enpmronbua
paccuMTaTh U3MEHEHHE YHTAJIBIIMY, BHYTPEHHEH 3HEepruu u sHepruu ['ndoca 11 BEIOPaHHBIX PEaKLUH pU
temneparypax 27, 35 wm  55°C. Jlng  3THMX K€ peakuMid 10  ypaBHEHHIO AppeHuyca:
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_Eaci

k=A*e RT | R=8.314kJ/mol*K paccuntaTh 4YHCICHHOE 3HAa4CHHWE KOHCTAHT CKOPOCTH TIpH

temnepatype 27, 35 u 55°C.

JlaGoparopHasi padora Ne 4. OneHka TOKCHYHOCTHM U OHOAKKYMYJSIHUOHHOTO ¢akTopa
OPraHuYecKHX cCoeJUHEHNH ¢ ucnoJjb3oBanuem nporpammbl GUSAR 2011

OT cTyneHToB TpeOyeTcs BHHMATEIBHO O3HAKOMHTBCS C BeO-CEepBEpPOM, Ha KOTOPOM HAXOMSATCS
mozaermn QSAR, mocTpoeHHble ¢ ucnoiab3oBanreM nporpaMmbl GUSAR 2011. OTBeTuTh Ha cienyromme
BOIIPOCHI:

A) B ueM 3akiroyaeTcsi CyTh CaMOCOTIIACOBAaHHOU perpeccun’?

B) C xakumu popmaramu daiinoB padoraet nmporpamma GUSAR?

B) Ha 6a3e kakux tumnoB aeckpuntopoB ctposarcs QSAR-monenn B8 GUSAR?

I') Kakoit MmaTeMaTH4YeCKHii anmapar 3aji0keH B OCHOBY nocTpoeHusi QNA- n1eckpuntopos?

/1) Ha xakux Bugax 6Moa0ru4eckoil akTHBHOCTH alipoOMpoOBaHa 3Ta mporpamma’?

KpaTtko oxapaxTepusyiiTe NpUHLUI NOCTPOEHUS PErpecCUOHHBIX Moaeneil B mporpamme GUSAR
Ha OCHOBAaHUH TEKCTOBOT'O M WJUTFOCTPATUBHOTO MaTepHalia, HaXOAAIIErocsl Ha TOW CTpaHHUIIE.

Kpome Toro, He0OX0IMMO 03HAKOMHUTLCS C XapaKTepucTUkamMu onjaiH-moxaeneir QSAR-monenei,
MpeIHa3HauYeHHBIX JJISl pacyeTa OCTPO TOKCUYHOCTH.

3areM HEO0OXOAMMO IIPOBECTH pacueT OCTPOM TOKCHMYHOCTU JUIsl yKa3aHHBIX IpernojaBaTesieM
COEIMHEHUH C MCIOB30BAHUEM ITUX MOJIEIICH.

OT cryneHToB TpeOyeTcs BHUMATEIbHO O3HAKOMHUTBCS C XapaKTEPUCTUKAMU OHJIAWH-MoJesei
QSAR-mozeneii, mocTpoeHHbBIME ¢ Hcnoib3oBanueM nporpammbel GUSAR 2011, u npenrHazHadeHHBIX 115
pacuera pasHbIX BHJIOB OMOJOIMUECKOW AaKTUBHOCTH. 3aTeM HEOOXOJMMO C HUCIIOJIIb30BAaHHUEM BCEX 3THX
MOJIeNIel TIPOBECTH pacueT Pa3HbIX BHJOB OMOJOTHMYECKOW aKTHBHOCTH, /IS YKa3aHHBIX IPETo/IaBaTeieM
COCJIMHECHUH.

JlabopaTopnasi paGora Ne S. MonekyJIsspHbI JOKUHI YpPUIMHA U €r0 MPOU3BOJIHBIX B aKTUBHBIN
LEHTP MaKpOMOJEKYJIbI ¢ KoAOM 4oqm.

Ot cTyaeHTOB TpeOyeTcsi 03HaKOMUTBCs ¢ nHTepdeiicom nmporpamm AutoDock 4.2, AutoDock Tools
U BBIMOJIHUTH MOJIEKYJISIPHBIN JIOKMHT YKa3aHHBIX MPENoJiaBaTeleM MPOU3BOJIHBIX YPUAMHA B aKTUBHBIN
LIEHTP MaKpOMOJIEKYJIbI ¢ KOAOM 4oqm:

Kpurepun onenkn 1adopatopHbix pador

«5» (oTnM4HO): 3ajaHue Mo paboTe BBHITOJHEHO B MOJIHOM 00beMe. CTYIeHT TOYHO OTBETHII Ha
KOHTPOJIbHBIE BOIPOCHI, CBOOOTHO OPUEHTHUPYETCS B MPEJIOKEHHOM PELIEHUHU, MOXKET €ro
MOJUGUIIMPOBATH IPU U3MEHEHUH YCIIOBHS 3a/1aui. OTUYET BBINOJIHEH aKKypaTHO U B COOTBETCTBHUU C
MpeIbABISEMbIMUA TPEOOBAHUSIMHU.

«4» (xopoo): 3asanue 1o padboTe BHIMOJIHEHO B OJTHOM oO0beMme. CTyIeHT OTBETHII HAa TEOPETHUECKUE
BOIIPOCHI, UCTIBIThIBas HEOOIbIINE 3aTpyAHeHUs. KauecTBo opopmiieHns oTdyera K paboTe He OTHOCTHIO
COOTBETCTBYET TPEOOBAHUSM.

«3» (ynoBnerBoputenbHO): CTyIEHT NPaBUIbHO BBIIOIHUI 3a/1aHue K padote. CocTaBUII OTUET B
YCTaHOBJICHHOH (popMe, MpeIcTaBIIl pelIeHns: OONBIIMHCTBA 33JaHU, IPElyCMOTPEHHBIX B paboTe.
CTyZeHT He MOXKET MOJIHOCTbIO OOBSICHUTD MOJYYE€HHbIE PE3YJIbTATHI.

«2» (HeynoBieTBOpUTENbHO): CTYAEHT HEeNpaBUIbHO BIMOIHMWI 0T 70% 110 50% 3amanuii paboThl U HE
MOKET OOBSICHUTH MOTYYEHHbBIE PE3yNbTaT.

TecrupoBanue
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1) Kakoii u3 METOI0B MOJIEKYJISIPHOTO MOJICIMPOBAHHS, 0A3UPYIOIIMIACSA Ha 3aKOHAX KJIACCHIECKOM
MEXaHUKH, TT03BOJISICT BO BPEMEHH OTCIIEIUTH 32 SBOJIIOLMEH CUCTEMBI, COCTOAIICH n3 Habopa
aTOMOB:

A) MozexynspHas IMHAMUKa;
b) xemoundopmaruka;

B) MonekynsipHbIi TOKUHT;
I') kBaHTOBasK XUMHSL.

2) BriOepurte pasiensl, He OTHOCSIIHECS K 00JaCTH TEOPETHUECKOM XUMHUU:
A) TepMOIMHAMUKA;
b) TeopeTnueckas XxuMuueckas KHUHETHKa;
B) maTemaruueckas xumus;
I') MonexynsipHast TMHAMMUKA;
J1) KBaHTOBasi XUMUS;
E) xemonndopmaruka.

3) VYkaxuTe pacyeTHbI METO OIPE/ICIICHNsI TCOMETPHUCCKUX XaPAKTEPUCTUK M YIHEPTUU MOJICKYJI,
OCHOBAHHBIM HA SMIUPUYECKUX JTAHHBIX, JIGKHUT B OCHOBE ()YHKIIMOHHPOBAHHUSI HEKOBAJICHTHOTO
MOJIEKYJISIPHOTO JOKHMHTIa:

A) MaTemMaTu4ecKass XUMUS;

b) MonekynspHast TUHAMUKA;

B) xBanTOBas XuMus;

I') MonekynsipHast MEXaHUKa;

J1) TeopeTudeckast pu3nvecKas XuMusl.

4) BsiOepute Gopmyity, 10 KOTOPOI OCYLIECTBISIETCS pacyeT SHEPruu AehopMalLnuy CBsI3ei B
MOJIEKYJIIPHON MEXaHUKE:

A) ECB = ;kr(r_re)z;

b) ECB = gkr(r_re)z;

B) E,, =Kk, *(3n—6)+(r—r,)*;
) ECB :kr(r_re)z

5) BsiOepure popMyiy, M0 KOTOPOH OCYIIECTBISETCS pacueT AedopMaliy BaJICHTHOTO YIila B METO/IC
MOJIEKYJISIPHOM MEXaHUKH:

1
A) EBan = zke(e_ee)z;

3
B) B = zke(e—ee)z;
3 3/2
B) EBan _Eke(e_ee) ;

) By = 5Ky (31-6)+(0-0,)

KpuTtepun u MeTouKa OLleHUBAHUSA Pe3YJIbTATOB TECTUPOBAHUS:
«5» (otimmuno): Tect pemeH B mogHoM oObeme. CTyneHT NMpaBUIBHO OTBETHMJ Kak MUHUMYM Ha 80%
BOIIPOCOB.
«4» (xopomio): Tect pemreH B moHOM 0o0beMe. CTyneHT npaBuiibHO oTBeTHI Ha 60-79% Bcex BOpocoB
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«3» (ynoBueTBopuTeNbHO): Jlomyckaercs peunieHHe TecTa He B NMOJHOM oObeme. CTYIEHT MpaBUIBHO
otBeTU Ha 45-59-79% Bcex BOMPOCOB.
«2» JlomyckaeTcsl pelieHue Tecta He B MoJHOM oObeMe. CTyIeHT He MpaBUIbHO OTBeTHN Ha 56% Bcex

BOIIPOCOB.

IIprumep KOHTPOJIbHOH PadOTHI

3anaun: naHsl HAOOPHI IKCIIEPUMEHTATBHBIX JTAHHBIX

Howmep Bapuanta
Bapuant 1 | Bapuant 2 | Bapuant 3 | Bapuaut 4 | Bapuanr 5
Howmepanust naHHbIX
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
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35 0.890 0.891 0.490 0.460 1.049
36 0.690 0.692 0.713 0.719 0.520
37 -0.533 -0.539 -0.630 -0.590 -0.708
38 -0.262 -0.255 -0.352 -0.382 -0.209
39 -0.214 -0.192 -0.347 -0.469 -0.119
40 -0.076 -0.061 -0.180 -0.211 -0.018
41 -0.065 -0.086 -0.054 -0.115 -0.035
42 -0.703 -0.689 -0.976 -0.948 -0.521
43 0.230 0.233 0.250 0.254 0.250
44 0.392 0.405 0.512 0.509 0.329
45 -0.485 -0.446 -0.506 -0.539 -0.389
46 -1.019 -1.026 -0.997 -1.091 -0.949
47 -0.748 -0.721 -0.608 -0.710 -0.790
48 -1.550 -1.521 -1.579 -1.595 -1.667
49 0.352 0.366 0.341 0.366 0.319
50 0.394 0.339 0.603 0.598 0.192

3agaHust:

1. Ouenute pazmep BHIOOPKH.

2. Brvruuciure BeIOOpOYHOE cpeaHee (TO eCTh ICHTPOH T Habopa).

3. HpOBGI[I/ITe HCHTPUPOBAHUC NAHHBIX. I[J'IH 9TOI'0 HaﬁHHTe Pa3HOCThb MEKAY HUCXOAHBIMH YUCIIaMH U UX

LHEHTPOHUIOM.

4. Paccunraiite CpeaHEC KBAAPATUICCKOC OTKIIOHCHHC SD.c Y4€TOM BCETO Ha60pa JaHHBIX (CTaH,Z[apTHOG

OTKJIOHEHHE Ha OCHOBAaHUHU HECMEIIEHHOW OLIEHKH HUCIIEPCHUH).
5. Ha ocHoBaHUM pe3yabTaTOB, MOJYYEHHBIX B MyHKTaxX 2, 3 U 4 MpoBEIUTE HOPMUPOBKY JAHHBIX.

6. BrusiBuTE IpOMaxu METOIOM 3G C IOBEPUTEITHHON BEPOSITHOCTBIO 95%.
7. B cnyuae oOHapyXeHHs IPOMAXOB, YAAJIUTE UX U MOBTOPUTE MYHKTHI 1-5 117151 HOBOM BBIOOPKU JaHHBIX.

Ilpumeuanue:

Jist Hax 0K A€HUS IPOMaxoB BOCTIONb3yiTech MeToioM 36. [Ipu sTom npennonoxure, uro 6=S.D.
10 AV].:VCp - Vmin <3'G;
11 AVZ: Vmax = ch <3'G;

- Kpurepuu 1 MeToaAMKA OLICHUBAHHUS Pe3yJIbTATOB KOHTPOJIbHBIX PadoT

«5» (OTITUYHO) BBICTABISETCS CTYACHTY, €CH paboTa BBIMOIHEHA B TIOTHOM 00beMe U H3JI0KEeHa
Ir'paMOTHBIM A3BIKOM B OHpe)IeHeHHOﬁ JIOTHYECKOH IIOCJICI0BATCIIBHOCTHU C TOYHBIM UCITIOJIB30BAHUEM
CHEIHATM3UPOBAHHON TEPMUHOIIOTHH; TIOKa3aHO YBEPEHHOE BIIaJIeHIE HOPMATUBHOM 0a30ii;

«4» (XOpOIII0)BBICTABIICTCS CTYACHTY, €CTH pad0Ta BHIMOJHEHA B TIOJTHOM 00bEMe,

HO MMEET OJIUH U3 HEIOCTATKOB:

B paboTe JTOIMYIICHBI OJMH-/IBa HEJ0UYETa ITPU OCBEIICHIUH OCHOBHOT'O COJICP)KAHUS OTBETA,

HET OIpeIeTICHHON JIOTHYECKOM MOCIeI0BaTeIbHOCTH, HETOYHO HUCIOIB3YeTCs
CriCuaIn3upOBaHHAA TCPMUHOJIOT S,

«3» (yIOBIETBOPUTENHHO) BBICTABIIACTCS CTYJEHTY, €CIIM padoTa BHITIOJHEHA HETIOHO, HE MTOKA3aHO
o01iee MOHMMaHUE BOITPOCa, UMEUCH 3aTPYIHEHHS WM TOTYIIEHBI OMTUOKU B ONIPEACIICHUN TTOHSATHH,
HCIOJIb30BAHHUU TCPMUHOJIOTHH, IIPU 3HAHUU TCOPCTHUICCKOI'O0 MaTCpHrajia BbIABJIICHA HCAOCTATOYHAA
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH U HABBIKOB.

«2» (HEeyIOBIETBOPUTEIBHO) BBICTABIISIETCS CTYAEHTY, €CJIU CTYACHT BBIIIOJHUI KOHTPOJIbHYIO
paboty MeHee yeM Ha 50 %.
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ITpumepHas TemaTuka pedepaTos

Posib MeTO10B MaTeMaTHYeCKOro MOJAEIHPOBAHUS B pa3pabOTKe JIEKAPCTB ¢ TpeOyeMbIM KOMILIEKCOM

(apMaKoJIOTMYECKUX CBOMCTB.

Hcropus pa3BUTHS KOHLENINH OMOU30CTEPHU3MA.

MosnekynsipHblii Tpad Kak MOAEIb CTPYKTYPbl OPTraHUYECKUX U HEOPraHUYECKUX COCAMHEHUH.

CriocoObI pecTaBIeHs] MOJIEKYIJISIPHBIX CTPYKTYP B MaTEMaTHUYECKOM MOJICIMPOBAHUH.

Crioco0b! onucanus GU3NKO-XMMHUYECKHX CBOMCTB B MATEMAaTU4YECKOM MO/IEIMPOBAHUY.

[TpakTHYeckue acreKThl METOI0B TEOPHH Paclio3HaBaHUs 00Pa30B.

OO6nacTu NpUMEHEHUs UIC0JIOTMH HEHPOCETEBOr0 MOICIINPOBAHMSL.

[IprMeHeHne HEMPOCETEBBIX AJITOPUTMOB JIJIS IOUCKA 3aBUCUMOCTEN «CTPYKTYpa-CBOUCTBO.

Merton Xanma. [Ipaktuueckre npuioxeHusl.

0. CoBpeMeHHBIE CTATUCTHUYECKUE METOABl HCCIEIOBAHUS 3aBHCUMOCTH MEXIY CTPYKTYpOH W

OMOJIOrNYeCKON aKTUBHOCTBIO BELIECTB.

11. PerpeccroHHBIN aHAIHU3 B aHAJIN3€ YKCIICPUMEHTAIBHBIX JTaHHBIX.

12. Cpasuautenbubiii ananu3 Mmerogos COMFA u CoMSIA.

13. Meton ananmmza Ttomnojorun Moisekyiasipuoro monst (MFTA) B H3yd4eHHMHM B3aUMOCBS3H MEXIY
CTPYKTYpPOIl U aKTUBHOCTBIO BEILIECTB.

14. IlpakTuueckue NpUI0KEHUS METOA CUIIOBBIX IOJIEH.

15. Hneosorus u npakTUUecKas peanu3anus HHPopMalnoHHOH cuctembl PASS.

16. HUccrnenoBanue B3aMMOCBSI3U «CTPYKTYpa — CBOMCTBO» C HCIIOJIB30BAaHHEM KOMITBIOTEPHON CHCTEMBI
SARD.

17. VndopmanuoHHas TEXHOJOTUs IPOTHO3a CBOMCTB OpPraHMYECKUX COEIMHEHUNH «MHKPOKOCM.
B03MOKHOCTH TEXHOJIOTUU U IPAKTUYECKUE PUIIOKECHUS.

18. IIpakTHueckue aceKThl JOKUHTA.

19. KpaTkas xapakTepuCTHKa KOMIBIOTEPHBIX IPOrPaMMHBIX I1aKETOB, PEATMU3YIOIIME BO3MOXHOCTH
KECTKOTO ¥ THOKOTO JIOKMHTA.

20. MonekynsipHbIi JOKHHT B MporpaMMHOM nakete AutoDock.

21. MornekynspHbIi TOKHHT B TiporpaMMHoM makere Dock 6.5.

22. MonekynspHasi IMHAMHKA: OT YTJI€BOAOPOAOB - K OeJIKaM U MENTHIaM.

23. MonexynspHas nuHaMuKa 0enkoB B mporpaMMHoM nakete NAMD.

=

BOONOUE®WN

Kputepun onenkn pedeparos:
Hamnmcanue pedepara cneayer HauaTh ¢ U3JI0KEHUS IJIaHA TEMbI, KOTOPBIM Kak MUHUMYM BKJIFOYAaeT
3 mynkra. [Inan qomkeH ObITh JOrMYHO U3JI0KEH U IOJDKEH BKIIIOYATh B ce0s BBEJIEHHE U 3aKIII0UYEHHE.
Pecdepar 3aBepiiaercss CIMCKOM HCIIOJIB30BaHHOM JTUTEPATYPHI.
3aauu CTy/IeHTa IIPU HAIIMCAHUU pedepaTa 3aKII0YatOTCs B CIEIYIOLIEM:

1. JIOTUYHO U IO CYHICCTBY M3JIOKUTH BOIIPOCHI IJIaHA,

2. YeTKO C(OPMHPOBATH MBICIH, TOCJICAOBATSILHO M SICHO W3JIOKUTh MaTepHal,
IMPaBHUJIbHO UCIIOJIb30BaTh TCPMUHEBI Y ITIOHATHUSA

3. MoKa3aTh yMEHUE MPUMEHSATh TCOPETUUCCKUE 3HAHUS Ha MTPAKTHKE,

4. 1oKa3aTh 3HaHUE MaTepHalia, PEKOMEHI0OBAHHOTO TI0 TEME;

5. UCTIOJIB30BaTh ISl SKOHOMHUYECKOTO OOOCHOBAHMSI HEOOXOJUMBINA CTAaTHCTHUCCKUI
Marepual.

Pedepat onenuBaeTcs npenoaaBareneM KaQeapsl Mo CISAYIOMUM KPUTEPHUSIM.
O0nem pedepara 10DKeH ObITh HE MeHee 12-18 cTp. MaIMHOMUCHOTO TEKCTa (aHAIOT —
KoMmbloTepHBIN TeKCT Time New Roman, pa3zmep mpudra 14 gepes monropa nHTepBaa), BKItoYas
TUTYJIBHBINA JIUCT.
Ouenka 5 craBuTCsl, €CITU BHIMIOJTHEHBI BCE TPEOOBaHUS K HAITMCAHUIO U 3amuTe pedepaTa: o003HaueHa
npo6yiemMa U 000CHOBaHa €€ aKTyaJIbHOCTbh, CJICJIaH KPATKUN aHAJIU3 Pa3IMYHbIX TOUEK 3pEeHUs Ha
paccMaTpuBaeMyro mpodIeMy 1 JIOTHYHO H3JI0KEHA COOCTBEHHAs TTO3UIHS, CPOPMYITHUPOBAHBI BEIBOJIHI,
TeMa pacKphITa MOJHOCTHIO, BBIACPKAH 00BEM, COOITIOICHBI TPEOOBAaHMS K BHEITHEMY O()OPMIICHUIO, JTaHBI
MIPABUJIbHBIE OTBETHI HA JIOMOJHUTEILHBIE BOITPOCHL.
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Ouenka 4 — ocHOBHBIE TpeOOBaHMs K pedepaTy U ero 3alluTe BHIMOIHEHb, HO MPU 3TOM JOMYIIEHBI
He04€Thl. B 4acTHOCTH, UMEIOTCSI HETOYHOCTH B U3JI0KEHUH MaTepuaia; OTCYTCTBYET JIOTHYECKast
MOCIIEZI0BATENBHOCTD B CYXACHUSIX; HE BhIIEpKaH 00BbEM pedepara; UMEIoTCs yIylieHus B 0hOpMIICHUH,
Ha JIOTIOJTHUTEIBHBIE BOIIPOCHI MIPH 3aLIUTE JaHbI HEITOJIHBIE OTBETHI.
Ounenka 3 — UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHHS OT TpeOoBaHUM K pedeprupoBanuio. B yacTHoCTH: Tema
OCBEIIIECHA JIUIIb YACTUYHO; JOMYIIEHBI (PaKTHUECKUE OMNOKH B COlepKa-
HUU pedepaTa UK MPU OTBETE HA JIOMOJHUTENIbHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJ.
Ouenka 2 — Tema pedepara He pacKpbiTa, 00HAPYKUBACTCS CYIIECTBEHHOE HETOHUMAaHKE TPOOIEMBI.

KpuTepnn OICHUBAHUA TOKJIAA0B

Kpurepunit Ouenka
2 3 4 5
KauecTBo nokiana Hoxian Joxman YETKO BBICTPOECH Joxian
3a4UTHIBAET pacckaspIBaeT, HO JTOKJIaJ, BJIaJeeT MIPOU3BOIUT
HE O0BSICHEHA CYTh | MJUTFOCTPATUBHBIM BBIIAIOIIEECS
paboThI MaTepHaIoM BIICYATIICHUE
KauecTBO 0TBETOB He moxer He moxer uérko He moxer OtBeuaer Ha
Ha BOIIPOCHI OTBETUTh HU Ha OTBETUTH Ha OTBETUTH Ha OOJIBIIUHCTBO
OJIMH BOTIPOC BOIIPOCHI OOJIBIIIMHCTBO BOIIPOCOB
BOITPOCOB
Hcnons3zoBanne | Jlemoncrpauuonss! | IlpencraBnennsiii | JleMOHCTpallMOHHBI ABTOD
JEMOHCTPALIMOHHO 1 MaTepuan J€MOHCTPALIMOHHBI 1 MaTepuan MIPEeI0CTaBUI
ro mMarepuania OTCYTCTBYET 1 MaTtepuai He WCIIOJIB30BAJICSI B | JIEMOHCTPAIMOHHBI
HCIIOJIb30BAJICS JIOKJIa/ie 1 MaTepuan u
JIOKJIaTYUKOM MPEKPacHO B HEM
OpUEHTHUPOBAJICS
Odopmienue JleMOHCTpaIiMOHHBI [IpencraBnen JleMOHCTpaIMOHHBI K
JIEMOHCTPALIMOHHO 1 MaTepuan MJI0XO0 1 MaTepuan JEMOHCTPALIMOHHO
ro Marepuania OTCYTCTBYET o OopMIIEHHBIH XOPOIIIO My MaTepuany HeT
JIEMOHCTPAIIMOHHBI | 0OPMJIEH, HO €CTh NpEeTeH3ui
1 MaTepual HETOYHOCTH
. Bnanenue ABTOp c11abo ABTOp BlajieeT Hcnonbs3oBanbl [TokazaHo BianeHue
aBTOPOM Hay4YHBIM | BJaJeeT 0a30BBIM 0a30BBIM oO1IeHayYHbIC U CIIeHHAIbHBIM
U CIEeLUAJIbHBIM anmnapaTom arnrnapaTom CrielHaIbHbIe anmnapaTom
armnaparom TEPMUHBI
YETKOCTh BBIBOJIOB, | ABTOp He caenan | BeiBonbl umerorcs, | BriBonbl HeuéTkue BriBozs!
00001IIaroIImMx BBIBOJZIOB HO OHH HE IIOJHOCTBIO
JTOKJIa] JIOKa3aHbl XapaKTepU3yIOT
pabory

5. YueOHO-MeTOAUYEeCKOe U MHPOPMAITHOHHOE o0ecTiedeHne T CHUTITUHBI
5.1. IlepeyeHb OCHOBHOI 1 IONOJHUTEJIbHOI y4eOHOM JIMNTepaTypbl, HeO0X0AMMOM /151 OCBOCHHSA

AUCUMILINHBI
OcHoBHas JiMTEepaTypa:
1. B.P. Xaiipynnuna. Beenenue B BBIUMMCIUTENbHYIO XUMHUIO: Kypce Jekuuid. Yoa: PULl baml'Vy,
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. Xaiipymmna, .M. XamuToB. [IpakTHKyM 1O BBIYMCIUTENBHOW XUMHUH: y4eOHOE ITOCOOHeE.
Y. I. Ya: PULL baml'V, 2017. 160 c. JlocTyn K TEKCTy 3JIEKTPOHHOTO U3/IaHUS BO3MOXKECH Uepe3
DNEeKTPOHHO-0MOIMOTEYHYIO CUCTeMY «DieKTpoHHas Oubnuoreka bamly»:
URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum po vychislitelnoj himii_Ch
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10.

11.

12.

13.

1 up 2017.pdf

Mapkos, O.I'. Maremaruueckre MOJEIM XUMHUYECKUX peakiui [DIEeKTpOHHBIN pecypc] :
yueOnuk / FO.I'. Mapkos, 11.B. MapkoBa. — DnektpoH. naH. — Cankrt-IlerepOypr: Jlans, 2013.
— 192 ¢. — Joctynl K TEKCTY DJIEKTPOHHOTO H3[aHUsS BO3MOXEH uepe3 ODIJIEKTPOHHO-
oubnmoreunyro cucremy usnarenbcrsa "Jlane": https://e.lanbook.com/book/40052.

B.1. Kpawennnun, E.I'. I'azenayp, JI.B. Ky3pmuna. KBanToBas XMMus ¥ KBAaHTOBAsi MEXaHHUKA B
npuMeHeHuu K 3agadam. — Kemeposo : KemI'VY, 2012. 56 ¢. locTyn K TEKCTY 3JIEKTPOHHOIO
M3JIaHUS BO3MOXKEH Yepe3 DIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY «Y HUBEPCUTETCKAs
oubnmoteka online»: http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.
Bapanosckuii, B.I1. KBanToBass MexaHuKa ¥ KBaHTOBast XuMusl [ DeKTpoHHbIN pecypc]| / B.U.
bapanoBckuii. — Dnektpon. nan. — Cankr-IlerepOypr : Jlanb, 2017. — 428 ¢. — octym k
TEKCTY JICKTPOHHOTO M3/IaHU BOZMOXKEH uepe3 DIEKTPOHHO-ONOINOTEUHYIO CUCTEMY
usnparenscra "Jlanp": https://e.lanbook.com/book/92941.

Jlbxelimc, I'. BBenenue B cratuctuueckoe oOydeHHE ¢ IpUMepaMu Ha si3blke R [DnekTpoHHbIN
pecypc] / T'. Jlxeiime, J1. Yutton, T. Xactu, P. Tubmupanu ; nep. ¢ anri. Mactuikoro C.0.. —
OnextpoH. naH. — Mocksa : JIMK Ilpecc, 2017. — 456 c. — JlocTyn K TEKCTY 3JE€KTPOHHOTO
U3JIaHusT BO3MOXKEH 4epe3 OIEKTPOHHO-OMOIMOTeuHyr0 cucreMy wuzaarenbctBa '"Jlanp':
https://e.lanbook.com/book/93580. — 3aru. ¢ skpaHa.

Pamka, C. Python m mammHHOe oOyuyeHHe: KpailHe HEOOXOAMMOE MOcoOHe MO HOoBeilen
MpeJCKa3aTeIbHOW aHAINTHUKE, 00s3aTeNbHOe U OoJiee TIyOOKOTr0 TOHUMAaHUS METOJIOJIOTHH
MalIMHHOTO 00y4YeHHs [DIeKTpoHHBIA pecypc] : pykoBoactBo / C. Pamka ; mep. ¢ aHIL
JlorynoBa A.B.. — DOnekrtpon. gan. — Mocksa : JIMK IIpecc, 2017. — 418 c¢. — Joctyn k
TEKCTy DJJIEKTPOHHOTO W3/IaHUs BO3MOXEH uepe3 OIEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY
usnarenscra "Jlanp": https://e.lanbook.com/book/100905. — 3ari1. ¢ skpaHa.

Opuk, P. Cemp 06a3 maHHBIX 3a ceMb Henelb. BBeleHHe B cOBpeMeHHble 0a3bl JaHHBIX U
uneosnoruto NoSQL [Onexkrponnsiit pecype] / P. Opuxk, P.Y. Lxum. ; nox pex. XK. Kaprep ; nep.
¢ anri. CiuHkuH A.A.. — OnektpoH. gad. — Mocksa : JIMK Ilpecc, 2013. — 384 ¢. — JlocTyn
K TEKCTy DJIGKTPOHHOTO H3JaHHUS BO3MOXKEH dYepe3 ODIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY
uznarenscra "Jlans": https://e.lanbook.com/book/58690. — 3ari1. ¢ sxpana.

JlonoJIHUTeIbHAS JIUTepaTypa:
buomerannooprannueckass Xumus [DIEKTPOHHBIM pecypc] : ydeOHOe mocobue / mom pen.
XKayona XK. ; nmep. c anrn. B.II. [danuenkp, K.B.3ailineBa. — OnekTpoH. maH. — Mocksa :
W3narensctBo "JlabopaTtopus 3nanuid", 2015. — 505 c¢. — JlocTyn K TEKCTY 3JIEKTPOHHOIO
U3JIaHUS BO3MOXEH dYepe3 OJIeKTPOHHO-OMONMOTEeUHYI cucteMy wu3zaarensctBa "JlaHb'":
https://e.lanbook.com/book/66354. — 3aru. ¢ skpaHa.
I'amatopoBa, B.C. depmenTsl [DnekTpoHHbIH pecypc] : yuebHoe mocobue / B.C. I'amaroposa,
M.E. 3unoBbreBa. — DnektpoH. aaH. — Kazanp : KHUTY, 2010. — 278 ¢. — JlocTyn K TeKCTy
3JIEKTPOHHOT'O M3JJaHHs BO3MOXEH uepe3 DIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H3/aTelbCTBa
"Jlaup": https://e.lanbook.com/book/13347. — 3aru. ¢ skpaHa.
Mankosa, O.B. OcHoBbI OHOXuMuU [DneKTpoHHBIH pecypce] : yuebHoe nocodue / O.B. Mankosa,
O.A. IlerpoB, M.E. KmtoeBa. — Onektpon. gan. — HMBanoso : UT'XTY, 2009. — 48 c. —
JIoCTyn K TEKCTy OJJIEKTPOHHOTO H3JIaHHsI BO3MOXKEH uepe3 OJEeKTPOHHO-OMOIMOTEUHYIO
cucremy usnarenascra "Jlanp": https://e.lanbook.com/book/4508. — 3ar. ¢ skpana.
I'aBpuiioBa, T.A. MrxeHepus 3Hanuil. Mogenu u metoas! [DnekTpoHHslid pecypce] : 2018-07-12
/ T.A. T'aBpunosna, JI.B. Kynpssues, I.11. MypomiieB. — Dnekrpon. nan. — Cankrt-IlerepOypr :
Jlanb, 2018. — 324 c. — JlocTyn K TEKCTy DJEKTPOHHOIO H3/1aHUS BO3MOXKEH YEpe3
DNeKTPOHHO-ONOIHOTEYHYIO CUCTEMY W3/1aTeNbCTBA "Jlaup":
https://e.lanbook.com/book/107925. — 3ari1. ¢ skpana.
Martromkun, W.B. MogenupoBanne u Busyanusanus cpeactsamu MATLAB  dusuku
HAHOCTPYKTYp [DnekTpoHHbIH pecypc] : yaeOHO-MeToauueckoe nocodue / 1.B. MaTiomkua. —
OnektpoH. naH. — Mocksa : Texnochepa, 2011. — 168 c. — JJocTym K TEKCTY 3JIEKTPOHHOTO
U3aHUSA BO3MOXEH depe3 OIJIeKTPOHHO-OMONMOTEUHYI0 cucteMy wu3zaarenbctBa "JlaHp'":
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https://e.lanbook.com/book/73025. — 3ar1. ¢ skpaHa.

14.  Cumn, T. 3anumarenbHas cTaTucTUKA. PerpeccuoHHbIi aHann3. MaHra [ DnIeKTpoHHBINH pecypce] /
T. Cun. — OnekrpoH. nan. — Mocksa : JIMK Ilpecc, 2014. — 214 c¢. — JlocTyn K TEKCTy
ANIEKTPOHHOTO W3/IaHUS BO3MOXKCEH uepe3 DJICKTPOHHO-OMOIMOTEUHYIO CHUCTEMY H31aTelIbCTBA
"JIaus": https://e.lanbook.com/book/90123. — 3ar1. ¢ skpaHa.

15.  Bocko6oiinukoB, FO.E. Perpeccuonnsiii ananu3 nanubix B nakere MATHCAD [DnekTpoHHBIM
pecype] : yueoHnoe nocodue / FO.E. BockoboiinukoB. — DnektpoH. naH. — Cankr-IletepOypr :
Jlans, 2011. — 224 c. — JlocTynl K TEKCTY OJJICKTPOHHOIO H3JaHHUS BO3MOXKEH uepe3
DeKTpOHHO-0MOIMOTEUHYI0 cucTeMy m3aatenbcTBa "Jlams": https://e.lanbook.com/book/666.
— 3ari. ¢ ’3KpaHa.

16.  IO.W. bpoxackwii. Jlekuuu 1o MaTeMaTHYeCKOMY W UMHUTAIlMOHHOMY MOJEIIMPOBaHNI0O MOCKBa |
bepnun : Jdupexr-Menua, 2015. 240 c. JlocTyn K TEKCTY AJIEKTPOHHOTO M3JaHUS BO3MOXKEH
yepes DNEeKTPOHHO-O0NOIMOTEUYHYIO CUCTEMY M37aTenbCTBa "Jlanp":
http://biblioclub.ru/index.php?page=book red&id=429702&sr=1.

5.2. Illepeyennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET» N
NMPOrpaMMHOI0 o0ecredeHnsi, HeOOXOAUMBIX /IJIs1 OCBOEHMS TN CHUIIMHbBI, BKJIIOYasi
npogeccuoHa bHbIe 0a3bl JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

1. DnekrponHas oubnmoreunas cucrema «9b bamlVy - https://elib.bashedu.ru/

2. DnexTpoHHas OMOIMoTeYHas cucteMa «Y HUBepCUTETCKasi OnbaroTeka onnaiitny - https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs cucTeMa u3aareiabeTBa «Jlanpy - https://e.lanbook.com/

4. DnexTpoHHBIA KaTamor bubmmoreku baml'Vy - http://www.bashlib.ru/catalogi/

5. VuuBepcanpHas ba3el nmanHbix EastView (ZocTynm K 93JEKTPOHHBIM HAy4YHBIM S>KypHaJIaMm) -
https://dlib.eastview.com/browse

6. Hayunas snexktpoHHas Oubnuoreka - elibrary.ru (JZOCTYN K AJEKTPOHHBIM HAy4YHBIM KypHaiam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r.
JIunensuun 6eccpouHbie

8. Microsoft Office Standard 2013 Russian. ToroBop Ne 114 ot 12.11.2014 r. JInnen3uu 6eccpodnbie

9. Kaspersky Endpoint Security ans 6usneca - Crangaptaeiid. JloroBop Ne31806820398 ot 17.09.2018 r.
Cpok nevictBus nuuensuu 10 25.09.2019

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

11. Cucrema nentpanuzoBanHoro rectupoBanus baml'y (Moodle). YauBepcanbHast 001ecTBeHHAs
munensus GNU.

30


http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1
https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

6. MaTepnaﬂbno-TexnnquRaﬂ 6333, HGOﬁXOI{HMaH AJIF OCYHIEeCTBJICHUSA 06pa3OBaTean0r0 nmpouecca 1mo TMCuMIlInHe

HaunmeHnoBanue
CHenHAJbLHBIX OMeIleHH

U NoMelleHuii 1S PexBu3uTHI
CaMOCTOAITEJLHOH padoThI MOATBEP:KAAI0LIEr0
JIOKYMEHTa

OcHalIeHHOCTH CNeHATbHBIX MIOMeIeHN il U MOMelleHUHl VIS CAaMOCTOSITeIbHOI padoThI

IlepeyeHsb JIMLIEH3HOHHOTO
NMPOrpaMMHOI0 odecneyeHmsl.

1. yueOHasa aynuropus 1Js
NpoBeAeHUs! 3aHATHI
JIGKIIHOHHOT O THHA:
aymuropust Ne 405 (xumpax
Koprryc), aymuropus Ne31l
(xumdax KOpIIyC),
ayautopuss Ne 310 (xumcax
kopmyc), ayautopus Ne 305
(xumdax xopmyc)

2. y4yeOHbBIe ayMTOPUHU LISl

NpoOBeeHUs 3aHSATHI
CeMHHAPCKOI0 THIIA:
nmaboparopus Ne 101
(xumdax KOpIYC),
naboparopus Ne 120

(xumdax Kopmyc)

3. yueOHass ayaurTopusi AJs
NpoBe/leHUsI TPYNNOBBIX H
HHANBHUIYATbHBIX
KOHCYJIbTALMN: ayIUTOPUS
Ne 405 (xumdax xopmyc),
ayautopuss Ne311  (xumcax
koprryc), aynutopus Ne 310
(xumdax KopITyC),
aymuropust Ne 305 (xumdax
Kkoprryc), aymutopus Ne 001
(xumdax KOpITyC),
aymuropust Ne 002 (xumdax
koprryc), aymutopus Ne 006
(xumax KopIIyC),
aymuropust Ne 007 (xumak
kopmyc), ayautopus Ne 008
(xumdax Kopmyc)

4. y4yeOHas ayauTopus IJs
TeKyllero KOHTPOJIs M
MPOMEKYTOYHOMH
arTecranum: ayguropus Ne

Aynurtopus Ne 405
YueOHas mebens, yueOHO-HATILAHBIE TOCOOMs, NOCKa, MyIbTHMeana-tpoekrop Mitsubishi XD3200U, skpan ¢
anekrponpuBogoM 300*400cm Spectra Classic

AynutopusiNe 311
YueOHass MebOenb, ydeOHO-HArIsAHBIE TOcoOMs, 1Mocka, mpoekrop Mitsubishi
anekTponpuBoaoM Projecta 183*240cm Matte white

Aynutopusi Ne 310
VYueOHast meOenb, yueOHO-HArJIsAHbIE TOCOOMs, 10cKa, MylbTUMenua-poekrop Mitsubishi EW230ST, skpan
HacteHHbli Classic Norma 244*183

XD 600U, »skpan c

Aynutopus Ne 305
VYuebHast meOenb, yueOHO-HArJIsAHbIE TOCOOMs, 10cKa, MYyJbTHMeana-npoekrop Mitsubishi EW230ST, skpan
HacteHHbli Classic Norma 244*183
JladopaTopus Ne 101
VYuebnast meOenb, y4eOHO-HAIJIAHBIE IMOCOOMS, NOCKa, aKBaJUCTHILIATOP J[3-4, KOHIYKTOMETPBHI, MOMIYIb
“TepmocTaT”’, MOyJb “YHHBepcanbHbI KOHTposuiep”, XonoamwibHUK ATLANT MXM 2835-90, nonspumerp
kpyroBoit CM-3, tepmocTatsl -3 mrT., cechl aHanmuTudeckue Ohaus PA-64 C (65 1/0,0001 1), KOHIYKTOMETpP
AHHOH 7020, Becbl TeXHUYECKHE, MEPCOHANBHBIA KoMmbloTep Pentium 4, Bertmmarop BEHTC 100 BKM,
kroBeta 100MMm ams monmsipumetpa CM-3 — 3 .
JlaGopaTopus Ne 120
YuebHas Mebenb, yaeOHO-HAIIAHbIE TTOCOOHS, JOCKA, TEPMOCTAThl — 2IIT., MOAYJIb “DIEKTPOXUMHUS’, MOAYIIb
“YHUBepCanbHbI KOHTPOJUIED”, MOAYJIb “TepMOXUMUYECKHUN aHAIN3”, TIEPCOHATILHBIM KOMIBIOTEP B KOMIUIEKTE
HP AiO 20"CQ 100 eu (MOHOOIIOK)
Aynutopus Ne 001
Yyebnas mebelb, yueOHO-HArsIHbIE TOCOOUs, T0CKa
Aynutopus Ne 002
YueOHas MeOenb, yueOHO-HATISIHBIC TIOCOOMS, JOCKa
Aynutopus Ne 006
YueOHas MeOenb, yueOHO-HATISIIHBIC TIOCOOMS, JOCKa
Aynutopus Ne 007
Yuebnas MmeOelb, yaeOHO-HArSIHbIE TOCOOUs, TOCKa
Ayaurtopus Ne 008
Yuebnas MmeOelb, yaeOHO-HArSIHbIE TOCOOUs, TOCKa
Yuraabusblii 321 Ne 1
Hayunsiit n yueOHbIl (oHI, Hay4uHAas nepuoauka, [IK (MoHoOm0K) - 3 mT, HeorpanmyeHHbIH qocTym K O5C un B/
KOJIMYECTBO MOCAJOUYHBIX MecT — /6.
Yuraabublii 3a;a Ne2
Hayunslii u yueOnbli Gona, HayyHas nepuoauka, I1K (MOHOOI0K), NOAKIIIOUEHHBIX K cetn MHTepHeT, — 8 mr.,

1. Windows 8 Russian.
Windows Professional 8 Russian
Upgrade. Jlorosop Ne 104 ot
17.06.2013 T. JInnensun
OeccpodHbIe

2. Microsoft Office Standard
2013 Russian. [loroBop Ne 114
or 12.11.2014 r. Jluneusun
OGeccpouHbIe

3. Kaspersky Endpoint Security
st OusHeca - CraHmapTHbI.
HoroBop Ne31806820398 ot
17.09.2018 r. Cpok nedcTBuUs
ymuensuun 10 25.09.2019
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405 (xumpak  xoprryc),
aynmutopuss Ne311 (xumpak
kopmyc), ayauropus Ne 310
(xumdax KOpIIyC),
aymuropust Ne 305 (xumdax
Koprryc), aymutopus Ne 001
(xumcak KOpIHyc),
ayautopuss Ne 002 (xumcax
kopmyc), ayautopus Ne 006
(xumcak KOpIHyc),
aymuropuss Ne 007 (xumdax
Koprryc), aymutopus Ne 008
(xumdax KOpIIyC),
aymuropust Ne 004 (xmmdpax
Koprryc), aymutopus Ne 005
(xumdax Kopmyc).

5. NOMeIeHH s OIS
CaMOCTOSITE/IbHOM

padoThI: YUTATBHBIN 3211 Ne

1 (rmaBHBIN KopITyc),
YUTAJIBHBIN 3aI Neo2
(pusmar koprmyc-yueOHOE),
YuTambHBIA  3a1  Ne 5
(TyMaHUTapHBI  KOpITYC),
YUTAJIBHBIN  3a1 Ne 6
(yaeOHsbIit KopIIyC),
YUTAIBHBIN  3a1  Ne 7
(TyMaHUTapHBI  KOpITYC),
nmabopaTopus Ne 418
(xuMax xopyc)

6. nomenieHue ans
XpaHeHus! "
NpopUIAKTHYIECKOI0
o0cay:kuBaHust  yuyeOHOro
000py10BaHus:

naboparopus Ne 416
(xumMcax xopryc).

HeorpannyeHHbIH qocTyn K OBC u BJI; xomndecTBo mocamodnsix MecT — 50.

YuraabHblii 321 Ne 5
Hayunerit u yueOnb1it pony, HaydHas nepuoauka, IIK (MoHOOIO0K) - 3 T, HeorpanndeHHbId goctyn k ObC u B/
KOJIMYECTBO MOCAIOYHBIX MecT — 27.

YuraabHbli 3271 Ne 6
Hayunsrit u yaebns1ii hoHn, HaydHast nepuoanka, [1IK (MoHOO70K) - 6 T, HeorpanudeHHHIH noctyn kK OBC u B/I;
KOJIMYECTBO NOCcaqo4HbIX MecT — 30.

YuranbHbli 3271 Ne 7
Hayunslit n yueOHsIi (pona, HayyHas neproauka, 1K (MoHOOMOK) - 5 T, HeorpannueHHbIH goctyn Kk ObC u BJ1;
KOJIMYECTBO MOCAJOYHBIX MecT — 18.

Aynutopus Ne 004
YueOHas meberns, yaeOHO-HarsIIHbBIe TocoOus, nocka, kommytaTtop HP V1410-24G, mepcoHanbHBIN KOMITBIOTED
Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 mr, mkad Hactennsii TLK6U.
Aynuropus Ne 005

VYuebnast Mmebenb, yueOHO-HATISIIHBIE MOocobus, qocka, kommbpiotep DEPONeos 470 MDi5_3450/4GDDR/T500
G/DVD+R u monmrtop ViewSonic 21.5 - 13 wmr, mkadp TLK TWP-065442-G-GY, mkadp moutaxksbiii NT
PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mikad Hactenusrit TLK6U.

JlaGopaTopus Ne 418
YuebHas mebenb, pakcumunbHbiM ammapatr Panasonic KX-FL423RUB — 2 mit., s3H-metp pH-150MU (¢ roc.
noBepkoit), aBrorpanchopmarop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becsr "Ohaus"
PA64C (65r, 0,1mr) ¢ oBepkoii, Becsl VIC-1500d1 (1500r. 100MI, Brern.kanubpoka) ACCULAB, nonomep
N-160MHM c¢ moBepkoii, komiekc BojibTamnepoMerpudeckuii CTA, xommeioTep B komiuiekte DEPO Neos
4601\FO/monuTop 20" Samsung BX2035/knaB./Mbllib, KOMIbIOTEp mepcoHanbHbpiii Nel T1.210-14/3, marauTHast
Memanka 6e3 Harpea Tolopino — 21T, MarHUTHAS MeIIaJIKa C HAarpeBoM W HaHOKepamud.nmoBepx hG-MAG HS,
metp-pH pH-150MM (¢ roc.moBepkoit), wmommrop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250KA/M.1 400:1,4:3 D-Sub), mepcoHalpHBI KOMIBIOTEp B coctaBe c/0mox/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, mounutop XKK"20"Bemcl.kmaBuat ypa+wmbimb, mnpuatep Canon i-SENSYS
MF3010, pH-metp pH-150MU c roc.nosepkoit, cuctemusiit 610k [TK (775), mkad cymunpasiii LOIP LF-25/350-
GSI1, (310X 310x310 MM 6/BeHTHIIATOpA.HEPXK.CTANb MU(POBOH KOHTPOJIEP), KOJTHISCTBO MOCATOIHBIX MECT —
10.

Jladopatopus Ne 416
ATOMHO-a0copOIoHHBIN criekTpodoToMeTp Moaenb AA-7000, pupmsr "Ilnman3y", SAnonus, 6amioH ¢ renueM
Mmapku A — 2 wit, Bentwsitop BEHTC 100 BKMiy*1/, razoBsiii xpomaTto-mace-criekrpometp moaeibr GCMS-QP
2010PIUS, xommblOTEp B COCTaBe: CHCTEMHBIH OJOK, MOHHMTOp, KJIaBHATypa, MBIb, KOHIUIIUOHED
QUATTROCUMA QV/QN-F12WA, noytoyk Fujitsu LifebooK F530 Intel Core i3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Wi n7HB+0ffice, nepconanpubiii kommbiorep B komiuiekre HP AiO 20"CQ 100 eu (MoHOGIIOK),
anekrporumTka Irit IR-8200,1500BT1 nnamerp koHdpopkn 185mm.
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®opma(bl) KOHTPOJIS:

MHWHOBPHAYKU POCCUA

®I'BOY BO «BAIIKUPCKUN TOCYIAPCTBEHHBIM YHUBEPCUTET»

XUMUYECKU ®AKYJIBTET

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

ouyHasi popma o0yueHust

mucuurnibel «TeopeTnyeckne METObl UCCIAEA0BAaHUS OMOJIOTMUYECKOM aKTUBHOCTH MOJIEKYJI» Ha 3 ceMecTp

Bua padorsl

O0BeM TUCHUILTAHBI

O6mas TpynoemkocTs nuctuiuimabl (3ET / gacoB) 4/144

Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOoTy ¢ mpernoiaBaTeseM: 55,2
JIEKIIUHT 18
NPAaKTUYECKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 36
npyrux (TpynmoBasi, HHIUBUIyalbHasi KOHCYJIbTALUS M HHBIC BUIBI

y4eOHOI IesTebHOCTH, IpeAycMaTpuBaroIue paboTy o0yJaromuxcs ¢

npenoaasareneM) (OKP) 1,2

Y4eOHbIX YaCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 52,8

VY4eOHbIX YacOB Ha OJATOTOBKY K

sK3aMeHy/3auery/nuddepennrpoBanHomy 3adery (KoHTpos) 36

DK3aMeH B 3 ceMecTpe

[Ipunoxenne Ne 1
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No Tema u conepxanue dopma n3ydeHus MaTepruasoB: OcHoBHas u 3aganus mno dopma TeKy1ero
n/n JICKIUH, IPAKTHYECKUE 3aHSTH, JIOTIOJTHUTENbHAS CaMOCTOSATENIbHON KOHTPOJIS
JIuTeparypa, paborTe CTy/IeHTOB yCIIeBaeMOCTH
CCMUHAPCKUEC 3aHATHUA,
peKoMeHayemas (KOJIIOKBUYMBI,
11abopaTopHbIC paboThL, CTyJeHTaM KOHTPOJIbHBIE
camocTosTeNnpHas padoTa u (HoMepa u3 paGoTsl,
TPYAOEMKOCTh (B Yacax) CITUCKA) KOMITBIOTEPHBIC
JIK | IIP/CEM JIP CPC TeCTBI 1 T.11.)
1 Kpartkoe onucanne 0CHOBHBIX OX0/10B H M€TO0B I CamocrosiTensHOe Kelic-3amaya;
TeOPeTHYEeCKOro HCCIeI0BAHUS OMOJOTrNYeCKOl AKTHBHOCTH U3yueHHe JTabopaTopHbIE
MOJIEKY 1. peKoMeHayeMoit paboTsr;
B03MOXHOCTH TEOPETUYECKUX METOI0B YCTAaHOBIICHUS [1-5, 12, 15] OCHOBHOII 1 pedepartsr;
3aKOHOMEPHOCTEN B CTPOEHUHU U CBOMCTBAX XMMUYECKHUX 2 2 JIOTIOJIHUTEIIbHOMN JOKJIa/Ibl;
COCMHEHUH, X MECTO U 3HAYMMOCTh B COBPEMEHHOH (hn3nuecKoi 2 JINTEpaTYpHI, KOMIUIEKT
XMMUH, TIEPCIICKTUBBI 3TUX TTOAXO0B IIPHU [IEICHANPABICHHOM BBITIOJTHEHHE THUITOBBIX 3a/1a4;
TIONCKE COEANHEHUH C TpeOyeMbIM KOMIUICKCOM (hHU3UKO- TabopaTopHOH TECT, KOHTPOJIbHAS
XMMHUYECKHX CBOHCTB. paboTHI, MOArOTOBKA pabora
K 9K3aMEHY
2 Konuenuusi 6monsocrepusma. CaMocToATeaRHOS Kelc-3a/1a4a;
[onsTre OnonsocTepa. Mctopus pa3BUTHS KOHIEIIINN H3ydeHne TabopaTopHBIE
6uonzocrepusma. ['pynmsl n3octepos 1o Jlenrmiopy. 3akoH PEKOMEHIyeMOH paboTsHI;
ruapuaHoro 3amenienus ['. I'puma. M3octepst mo I'. Dprnenmeiiepy. OCHOBHOU 1 pedepatsr;
Kitaccuyeckue n Heknaccudeckue 6onzoctepsl. [Tpumepsr.. 5 JIOTIOJTHUTENbHOU JIOKJIAJIbI;
1 2 [1-2,7,12] JIUTEPATYPHI, KOMIUIEKT
BBITIOJIHEHHE TUIIOBBIX 3a/1a4;
nabopatopHoi TECT, KOHTPOJIbHAS
paboThI, MOATOTOBKA pabota
K 9K3aMEHY
3 | CnocodbI npeacTaBieHusi CTPYKTYPbI XUHMHYECKHUX CamocrosTensHoe Kelic-3a/1aua;
coenunenmii. [Tlonsitue neckpumnropa. TUITEI AECKPUIITOPOB. n3ydeHne JTabopaTopHbIE
Paznnunble Ki1accnUKannuy JECKPUIITOPOB 110 TOIHOTE U PEKOMEHyeMOH paboThI;
CII0c00aM OMHCAaHUSI MEXMOJIEKYIISIPHBIX B3aUMO/IEHCTBHMH. OCHOBHOH 1 pedeparsr;
WHdopmannonHoe cosiepkaHue IECKPUIITOPOB MOJICKYIISIPHOM JIOTIOJTHUTENEHON JIOKJIaJIbl;
CTPYKTYPBI. DIIEKTPOHHBIE (AJIEKTPUIECKHUE), CTEPUUECKHE U 6 JINTEpaTypHl, KOMILJIEKT
MEXMOJIEKYIISIPHBIE AECKPUITOPEI. OCHOBHBIE TPYIIIIBI BBITIOJTHEHHE THIIOBBIX 3a/1a4;
JIECKPUIITOPOB B COOTBETCTBHH C Kiaccudukarmei O.A. 2 4 nabopaTopHOH TECT, KOHTPOJIbHAS
PaeBckoro. CiocoObI kiaccuuKayu JeCKPUITOPOB. paboThI, TOJITOTOBKA pabora
HHbopMaMOHHOE COAEPIKAHKUE TSCKPUIITOPOB MOJICKYJISIPHOM [1-2, 5] K 9K3aMEHY
CTPYKTYPHI
JlecKpUITOpPHI 371EMEHTAPHOT0 YPOBHS; IECKPUNITOPHI
SNEKTPOHHOM CTPYKTYpPBI, IECKPUITOPBI MEKMOIEKYISIPHBIX
B3aUMOJIeHcTBUH. «BI0KEHHOCTBY AECKPUNTOPOB. JleCKPUNTOPEI
SJIEMEHTHOI'0 YPOBHSL.
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Jeckpuntopsl CTpyKTypHOU hopmysbl. Tormoornaeckne HHACKCH
(meckpuntopsr). [lorarne MonekynspHoro rpada. MaTtpuia
CMEXHOCTH U MaTpulia paccrosauii. Marpuubl cBsazeit. [Ipumepst
KOJMPOBAHUS CTPYKTYPHI B BHJIC MAaTPHIIBHI CBS3CH.
Tormonmormaeckue JeCKPUITOPEI, OIICHUBAEMbIE Ha OCHOBE

MaTPHIIBI CBSI3HOCTH: WH/CKC CBA3HOCTH Panmiua X(G) ,

KOJINYECTBEHHBIH yueT B3aMHOTO BIUSHHSA aTOMOB, HHIIEKC
Bunepa W(G), kanma-nHACKCHI.

CyOctpykTypHble neckpunrtopsl. Onpenenenue. OyHKuuu
CyOCTPYKTYPHBIX IECKPUITOPOB. JIeCKPHIITOPHI SIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI: 3apAbl HA ATOMAaX, SHEPTUH BBICIIEH
3ansATON (EHomo) 1 HI3mIEH He3zaHATOH (E| ymo) MOTEKYISAPHBIX
opbwuTaeit, TUIMOIEHBI MOMEHT.

I'eomeTprueckne NeCKpUNTOPHI (AECKPUITOPBI MOJIEKYIISIPHOM
(opmbl). MeTOIBI OIIEHKH IECKPHIITOPOB MOJIEKYIISIPHONH (hOPMBI:
METOJ JUCTAaHIIMOHHOMN reOMEeTpHH, MOJIEIb CBS3bIBAIOIIEH
CTOPOHBI, aHAITU3 MOJIEKYJISIPHOH (POPMBI, TUTIOTETHYECKas!
pelieTka akTUBHOH CTOPOHBI, aHAITU3 MOJIEKYJISIPHOH (DOPMBI.
JecKkpunTopsl MEXMOIEKYJIIPHBIX B3aUMOICHCTBUI.
JleckpUITOpHI peakiMOHHOM criocoOHOoCcTH. [TapameTpsr
ruapodoOHOCTH, AIEeKTPOHHBIE apameTpsl. OnrcaHue
JNEKTPOCTATUYECKHUX B3aUMOAEUCTBUNA. CTepUUECKUE MapaMeTphI.
ITorenuuan Jlennapna — IxoHca

WunukaropHble nepeMeHHbIe (mapamerpsl). [Ipumeps! nx
UCIIOJIb30BaHUs Ul yCTAaHOBIECHUS B3AUMOCBS3H MEKIY
CTPYKTYpPOH ¥ CBOMCTBAMU COETUHEHHM.

TeopeTnueckne 0CHOBBI PErpecCHOHHOr0 AHAIN3A. CamocrosiTesnsHOe Keifc-3a/1a4a;
MHoXeCcTBEHHBIH KOppenannoHHbIN Ko3dduiment. Kpurepuit HU3y4YeHHE nabopaTopHEIE
Ouriepa. F-craTucTrka, «00bsicHeHHas nucniepcus» PLS-anamus. peKoMeHyeMOon paboTsr;
VYcnoBusi MPUMEHNMOCTH PErPECCHOHHOTO aHaU3a JJisi 00paboTKH OCHOBHOM 1 pedeparsr;
AKCIEPUMEHTAIBHBIX JTaHHBIX JIOTIOJTHUTEIbHOU JIOKJIAJIbI;
JUTEPaTypHl, KOMIIJIEKT
BBITTOJIHCHHE THIIOBBIX 3a/1a4;
[1,9] n1abopaTopHOU TECT, KOHTPOJIbHAS
paboTHI, MOTOTOBKA pabota
K 9K3aMEeHY
Metoabl KOINYECTBEHHOr0 MeToabl KOJHYeCTBEHHOT0 CamocrosTensHoe Keifc-3a/1a4a;
H3y4YeHHs B3aUMOCBSA3H «CTPYKTYpa — CBOHCTBOY. H3yueHHe nTabopaTopHbIE
OO1iee npeacTaBlieHUE O METOAAX YCTaHOBIICHUS peKoMeHayeMoil paboTsr;
KOJIMYECTBEHHBIX COOTHOIIEHUH «CTPYKTypa — cBoicTBO» (KCCA). OCHOBHOI 1 pedeparsr;
Heckpunropsl, ucronb3yemble st uccneaoBanns KCCA. JIONIOJIHUTENbHON JOKJIaJpl;
Metomonorus KCCA, crioco0s! mpeicTaBieHus JUTEPATypPHI, KOMITJICKT
CTPYKTYPHBIX (opmyt BemecTB. KoMnproTepHOE MOAETHPOBaHNE [1-2, 6-8, 12-16] BBITIOJTHEHHE THIIOBBIX 3a/1a4;
JICKApCTBEHHBIX IpenapatoB. Tekymiee COCTOSIHHE U TEPCIEKTHBHI nabopaTopHOH TECT, KOHTPOJIbHAS
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passutus KCCA B Poccun.

paboTHI, TOJITOTOBKA

pabota

Meron Xanmra (COOTHOIICHHS TMHEHHOCTH CBOOOTHOM K 9K3aMeHy
sHeprun) u Meton @pu-Bunbcona. MeTo XaHia: COOTHOIICHHS
JHHEHHOCTH cBOOOIHON 3HEpTHH. OCHOBHOE COJIEPKAHNE ITOTO
MeToaa. Bua GyHKIMOHATHHBIX 3aBUCUMOCTEH MEXKIY CTPYKTYpPOM
¥ OMOJIOTHYECKOH aKTHBHOCTHIO. [IprMeHEHNE yCTaHOBIICHUS
KCCA Ha xOHKpeTHOM NpHMepe napa-, MeTa3aMeleHHbIX
npom3BogHbIX N, N-guMeTun-o-6poMQpeHnITaMIHOB,
HPOSBIAIONINX aHTHAApeHeprudeckue cBoicTra. [Ipeumymectsa u
HEI0OCTaTKU METO/1a.
Merton ®pu-Busibcona. Cyts Merona. CriocoObl IpeicTaBIeHUS
CTPYKTYPHBIX (DOPMYJI BELIECTB, AaHATMTHUECKUN BH]
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN MEXKIy CTPYKTYPOH 1
aKTHBHOCTBIO. JlocTOMHCTBA M HepocTaTku Mozenu. I[Tpumepst
WCIIONIb30BaHMS IS PEIICHHS PaKTHIECKUX 3a/1ad.
MomudunupoBansslii BapuantT Kammapatsl. O0beinHEHHOE
cootHoweHne @pu-Bunbcona u Xanma.
MeToabl, OpHEHTHPOBAHHBIE HA TONOJIOTHYeCKHEe Pa3IHYHs CamocrosTensHOe Keifc-3a1aua;
MOJIeKY.1. H3ydeHne TabopaTopHBIE
[TonsATHE CynepCTPyKTYpHI U aHAIN3a KOINIECTBEHHOMH PEKOMEHIyeMOH paboTshI;
CBSI3U MEXIY CTPYKTYpPOH M aKTHUBHOCTBIO OPTaHHMUYECKUX OCHOBHOI 1 pedeparsr;
coeHeHU. MeTol BO3MYILEHUSI OTPAHUYEHHOTO JIOTIOJIHUTEIbHOU JIOKJIaJIbI;
KOHIIEHTPUYECKOTO YHOPSI0OUEHHOTO OKpYyxeHus (Metox JUTEPaTypHl, KOMIIJIEKT
DARC/PELCO). Cyth MeTO1, TOHATHE CIIe/a HOMYIISIHH. BBITIOJTHEHHE THUIIOBBIX 33724,
JlecKkpuITOpPHI, UCTIONB3YEMBIE [T OIUCAHUS CBA3H MEXITY JTabopaTopHOU TECT, KOHTPOJIbHAs
CTPYKTYPOH M CBOWCTBaMHU MOJIeKyJI. [IprMeps! Hcoap30BaHms paboThI, MOrOTOBKA pabora
METO/1a, €r0 JOCTOMHCTBA M HEJJOCTATKH. [1-2] K 9K3aMEeHY
[oaxon Menona u Kammapatel. Onucanue CTpyKTypbl
coeanHenus. [Iponece popMupoBanust HAOOPOB JIOKATBHBIX
JIECKPHUTIIOPOB. JJOCTOMHCTBA M HEAOCTATKH METO/IA.
ITozuunonssiit ananus @. Maru. IlocTpoeHne runepMoseKyJbl.
B03M0XHOCTH, OCHOBHBIE IPEUMYIIIECTBA  HEAOCTATKH METOAA.
CoBpeMeHHbIe KOMIIBIOTEPHbIE MPOrPaMMBbI /ISl pacyeToB CamocrosTensHoe Kelic-3a/1aya;
KCCA. U3y4eHHE nabopaTopHbIE
MeTobl, OuparolIiecs Ha TPEXMEPHYIO MOJIENb CTPYKTYPHI, peKOMeHayeMoit paboTsr;
UX CyTh. MeTOAbI, OpUEHTHPOBAHHbIE HA TaHHBIE O OCHOBHOM 1 pedepartsr;
MPOCTPAHCTBEHHOM PACIIOJIOKEHIH aTOMOB (TOMOJIOTHIECKHE JIOTIOJTHUTEIbHOM JTOKJIAJIBI;
mox0/16l). MIX TOCTOMHCTBA U HEJOCTATKH. JUTEPATypPHI, KOMITJIEKT
I'enepupoBanue 3D-cTpykTyp nuranaoB. MeTos CUIIOBBIX TTOJIEH, BBITIOJTHEHHE THUITOBBIX 3a/1a4;
€ro CyTb METOJa CHJIOBBIX MoJieil. OnucaHue CBA3BIBAIOIIUX U JTabopaTopHOU TECT, KOHTPOJIbHAs
HECBSI3BIBAIONINX B3aUMOACUCTBUHA. PacueT o0mieii sHepruu. [1-2, 13] PpaboTHI, MOTOTOBKA pabota
KondopmannoHHslii anann3 nuranioB. Beioop nepenoBsix K 9K3aMeHY

cTpykTyp. ITonck perenTopeBs3pIBaloneii (mepeaoBoit)
koH(popmanuy. [IpuHIMIIA «aKTHBHOCTD — QHAJIOTHUSI.
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PerreTouHast MOJIeIb IHEPIEeTUUECKOT0 MPOCTPAHCTBA.

CpaBHUTENBLHOTO aHamu3a Mojekysipraoro mois (COMFA).
CyTb MeTOMa, CTPYKTYpa ucciaeaoBanuii metogom COMFA.
[onsarue nmpobHOTO aroma. Pacuer crepuueckux (Ban-mep-
BAAJIbCOBBIX) M ANIEKTPOCTATUIECKUX (KYIIOHOBCKHUX)
B3aUMO/ICHCTBUI MKy PACCMATPUBACMBIM COCTUHEHUEM U
NpOOHBIM aTOMOM. J[OCTOMHCTBA M HEIOCTATKH METO/IA.

CpaBHUTENBHBII aHAIM3 WHIIEKCOB MOJICKYJIIPHOTO MOA00US
(CoMSIA). Orienka MepbI 000U aTOMOB B MOJieKyite. Pacuer
MHJIEKCOB MO00Ms T (PU3UKO-XUMHUYECKUX CBOMCTB.
KoppensauuoHHbIe 3aBUCHMOCTH MEXK]Ty 3HAYCHUSIMU
JICCKPHIITOPOB U OHOJIOTHYECKOI aKTHBHOCTHIO. [[pUMEHEeHHE ATHX
ypaBHEHHH AT pemeHust oOpatHoi 3agaqu. OCHOBHBIE
npenMyIecTBa Merosa 1o cpasHeHnto ¢ COMFA.

Buosnornyeckue HeliponHbie ceTu. MckyccTBeHHbIe HEliPOHHbIE

Kelc-3a1a4a;

cetu (MHC). TabopaTopHBIE
[onsarue «uckycctBennsie Heiponuble cet (MHC)». Samaum, paboTHr;
pemaemsble ¢ ucnonszoBanueM MHC. Kpatkuit ucropuueckuii pedepatsr;
0030p Bo3HUKHOBeHH Teopun MHC, ananorus OMoJ0ruyecKuMu JIOKJIa/ibl;
HEHpOHHBIMU ceTAMHU. OCHOBHBIE TIOHATHS. [2, 8] KOMIIJIEKT
Moaens Texauueckoro Heiipona. Dnementsl MHC. Apxutektypa TUTOBBIX 337a4;
HNHC. O6y4yenue MHC. TECT, KOHTPOJIbHAS
MHorocnoiHsle ceTH NpAMOro pacrpocTpaHeHus. JlocTonHCTBa U paboTta
Henoctatku Metona MTHC. CpaBHeHue HelfpoceTeBOro alnropurMa
CO CTAHJIapTHBIMHU CTATUCTUYECKUMHU MeToxamu. IIpiMeHenue
HEeWpOCeTeBbIX arOPUTMOB VIS TIOMCKA 3aBUCUMOCTEH «CTpyKTYypa-
CBOMCTBO».».
IlepcneKTHBBI NPUMEHEHUS] METO0B TEOPHH PACITO3HABAHUS CamocrosTensHoe Keifc-3a/1a4a;
o0pa3zoB (TPO) nust npUKIAIHBIX M QYHAAMEHTAJIbHbBIX HU3y4YCHHE nabopaTopHEIE
HAYYHBIX HCCJIe0BAHMIA. peKoMeHayeMOoi paboThI;
OcnoBable oHATHS MeToZoB TPO. OTdop mpu3Hakos. [Iporenypa OCHOBHOM U pedepatsr;
pacro3HaBaHusi  CTPpYKTyp  coenuHenuil.  IlpenBapurenbHas JIONIOJIHUTENIbHOM JIOKJIaJbl;
00paboTKa  HMCXOOHBIX  JaHHBIX. MacmtabupoBanue  H JIUTEPATYPHI, KOMIUIEKT
HOpMaJH3anus, npeoOpa3oBaHUsl  KJIAaCTepU3AIH, otbop BBITTOJIHEHHE TUIIOBBIX 3a/1a4;
MPU3HAKOB. ANPHOPHBI M AaloCTEPHOPHBIH OTOOp IPHU3HAKOB. nabopaTopHOH TECT, KOHTPOJIbHAS
AJnropuT™M pacdera NPOTHO3UPYIOIIEH CIIOCOOHOCTH OTAEIBHBIX paboThI, MOATOTOBKA pabota
MPU3HAKOB. K 9K3aMeHY
OOyueHne «c yaurenem» u «6e3 yuurens». Llenn u 3agaun
npoLeaypsl Kiaccupukanui 00beKToB. MeTo ONOPHBIX BEKTOPOB.
Ero cyte. Meron Ommkaiiiero cocena, OCHOBHBIE IOCTOMHCTBA U [1-2, 6, 14-16]

HEJIOCTATKH.
BaiiecoBckas knaccudukanus. [loHsTHE «HAWBHOM
KIacCU(pUKaIMN», ee CBOMCTBA. JIOCTOMHCTBA U HETOCTATKH

OaitecoBckux ceteil. KimacTepHbiii ananms.
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KomnblorepHble cucteMbl, peaausywomue meroasl TPO.
KomnborepHasi cuctema PASS.

MeTom0IoTHs ¥ MIPUHIUITBE paboThI mporpammer PASS.
Haznauenue cuctemsr PASS. Baxureiimme TpeO0OBaHMS K IPOTHO3Y
OMOTIOrMIeCKON aKTUBHOCTH XUMUYECKUX COCTMHEHHH.
OCHOBHBIE COCTaBIISIIOIINE JIEMEHTHI cucTeMbl.IIpencrasnenne
OMOJIOrM4ecKol aKTUBHOCTH.

Onucanne xumuueckoit ctpykrypsl. [Tonsitue MNA-
JeckpunTopoB. basa nanueix u 3HaHuii SAR base. Anroputm
MPOTHO3a OMOJIOTMYECKOM aKTUBHOCTH. Kiaccuueckuit
GaiiecoBckuii moaxo. OCHOBHBIE YpaBHEHHMS JUI pacueTa
BEPOSITHOCTH IIPOSIBJICHUS LIesIeBOro cBoiicTBa. IIpoueaypa
oOyuenwus. HTepIIpeTanus pe3yapTaToB mporao3a PASS.
[IprMeHeHre TPOTHO3a CIEKTPOB OMOIOTUIECKON aKTHBHOCTH
OPTaHWYIECKUX COCITUHECHHH.

KoMmnboTepHasi cucTeMa HCCJIEI0BAHUS CBI3H «CTPYKTypa —
cBoiictBo» SARD-21.

OcHoBHbIe TporieAyphl u 65oku cuctembl SARD-21. Onucanue
aHaIUTHYecKoro 6soka. @OopMUpOBaHKE UCCIEAYEMbIX MACCUBOB
cTpykTyp. IlpencraBnenue CTpyKTypbl XUMHUECKOT'O COSIMHEHHS
Ha s13bIKe (hparMeHTapHbBIX AeCKpUnTopoB. OLeHKa
MH()OPMATUBHOCTH BCEX THIIOB PU3HAKOB.

®dopMupOBaHUE MATEMaTHIECKOW MOJICITH PACTIO3HABAHUS U
MPOTHO3A.

Onmcanue 610Ka KOHCTpyHpoBaHUs. Bri0op 6a30BBIX
CTPYKTYp st Mmoaudukanuu. OnpeaencHne 3IeMEHTOB CTPOCHUS,
HanboJee OJIATOIPUATHBIX AJIS MOCIEAYIOMIEro Tu3aifHa.
Kpatkast uctopust co3nanust HHOOPMAITHOHHOHN TEXHOJIOTHH
MIPOTHO3a CBOMCTB OPraHUYECKUX COeTUHEHUIN «MUKPOKOCMY.
Onwucanue HHPOPMAITMOHHON TEXHOJIOTHH KOMITBIOTEPHOTO
MIPOTHO3a CBOMCTB OPraHUYEeCKUX COeTUHEHUIN «MUKPOKOCM».
Teoperndeckne 0OCHOBBI HHPOPMAIIMOHHOM TEXHOJIOTHH
«Muxpokocm». Konneniust. O0yuatomue Bidbopku. Onucanue
CTPYKTYPBI COeTUHEHUH. THUIIBI HCITOIB3yEeMBIX
JIECKPUTITOPOB.MeTO 1B IPOTHO3a OMOIOTHYECKO aKTUBHOCTH B
pamKax AaHHOU cucTeMbl. CTpaTeruy NpOrHo3a aKTUBHOCTH.
[IpuMeps! 3KCIIEpUMEHTANBHBIX UCCIEI0BAHUN, HITIOCTPUPYIOILUE
BO3MOKHOCTH MH(OPMAIIHOHHON TEXHOJIOTHH ITPOTHO3a CBOMCTB
OpPTraHUYECKUX COEAMHEHUN «MHKpPOKOCMY.

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

11

JIOKMHI U pauMOHAJILHBIH IU32iiH BelleCTB — HHTHOUTOPOB
(pepMeHTOB M MPOTEHHOB.

Wneonorus Metona u BapuaHThL. AJITOPUTMEI TOKUHTA.
[Ipunoxenne K MOUCKY 3PPEKTHBHBIX HHI'HONTOPOB Pa3IHIHBIX

CaMOCTOSTENBHOE
H3ydeHHE
peKoMeHIyeMOi
OCHOBHOH U
JOTIOJIHUTEIHHOMN
JTUTEPATypPHL,
BBIINOJIHEHUE
JTabopaTopHOU
paboThI, MOTOTOBKA
K 9K3aMEHY

Kelc-3a1a4a;
nabopaTtopHbIe
paboTHI;
pedepatsr;
JTOKJIAJIB;
KOMILJICKT
TUTIOBBIX 32134,
TECT, KOHTPOJIbHAS
pabora

Kelic-3a7a4a;
nabopaTopHbIE
paboTsr;

pedepatsr;
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(dhepmenToB. OnMicanue UACOIOTHH pa3padOTKH HOBBIX
JIEKapCTBEHHBIX CPE/ICTB B COBPEMEHHOM Mupe. PerieHne
NpaKTHYECKUX 3a/1a4 C UCII0JIb30BaHUEM mporpaMmsl AutoDock.
MornekyisipHast AuHaMuka. OCHOBHbIC TIOHATHHS U 0a30BbIe
MPUHIUIIB MOJICKYJIIPHOW IMHAMUKH, €€ LS U 33a4H B
MOJICKYJIIPHOM MOJICIIUPOBaHUH. TEepMOCTAThI B MOJICKYIISIPHOM

JOKJIaJIBL;
KOMILJIEKT
THIIOBBIX 3aJ1ay;
TECT, KOHTPOJIbHAS
pabota

JIMHAMUKe. PellieHre npakTHYecKrx 3aay ¢ UCIOJIb30BaHUEM 4 4.8 [1-2, 6-8, 12-16]
nporpammbl NAMD. 2
Bcero yacoB: 16 36 52,8
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