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1. IlepeyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHsI 110 AMCHMUILJIMHE, COOTHECEHHBIX ¢ YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NporpaMme
UHIUKATOPAMH IOCTHKEHHSI KOMIeTeH it

[To uroram OCBOCHHS TUCITUTUIMHBI 00YJAIOIIUNACS JOIDKEH TOCTHYD CIEIYIONINX PE3YIbTaTOB O0YUCHHUS:

Kareropus
(rpymnna)
KOMIIETEHI| ®opmupyemas
o Kon u HauMeHOBaHMe HHAUKATOPA 10CTHKEHUSI Pe3yabTaThl 00y4eHHs1 10 JUCHUILINHE
11071 KoMIeTeHuus (¢
KOMIIETEeHI[HHI
(npn yKa3aHueM KoJa)
HAJTHYNH
OIIK)
IpencraBne | /7K-1. criocoOHOCTEIO 11K-1.1. 3naTh HAyYHYIO HOBU3HY ¥ BaXKHOCTH IIPAKTHYECKOTO 3HaTh: HAYYHYIO HOBU3HY U BaXKHOCTb MIPAKTUUYECKOTO UCIOJIb30BAHUS
HHE MIPOBOJIUTH HAYYHbIE KCIOJIb30BaHUs JaHHbBIX, MOJIYYEHHBIX IIPU BBIIOJTHEHUH JIAHHBIX, TIOJTYYEHHBIX NPHU BBIMOJIHEHUU MaruCTEPCKON JUCCEePTALUHU.
PE3YJIbTATOB | HUCCIIEAOBAHUS IO MAarucTepCcKoi IuccepTaluu.
podeccror | chOpMYITHPOBAHHOMN TIK-1.2. 3HaTh OCHOBHYIO JIUTEPATYPY IO TEMATHKE 3HaTb: OCHOBHYIO JIUTEPATYPY 110 TEMATHUKE UCCIEIOBAHUS, IPEUM YILIECTBA
AJILHON TEMATHKE, HCCIIEIOBAaHUs, IPEUMYILIECTBA U HEJOCTATKA TEOPETUUECKUX U U HEJIOCTATKH TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX METOJI0B
NEATEIBLHOC | CaMOCTOSITEJILHO SKCIIEPUMEHTAJILHBIX METOAO0B Hcroib3yeMbix B HUP. rcnonb3yemeix B HAP.
™ COCTaBJIATh IJIaH 11K-1.3. YMeTh Ha OCHOBE JIUTEPATYPhI BRLICTATH U YMeTh: Ha OCHOBE JINTEPATYPHI BEICISTH U HCIIOIB30BATh ISl OOBSICHCHUS

HCCIIEA0BAHUS U
TIOJTy4aTh HOBBIC
HAyYHBIC U TIPHUKIIATHEIC
PE3YIBTATHI

WCIIONIB30BaTh ISt 00bsicHeHns pe3ynbraros HP
TEOPETUYECKYIO0 OCHOBY SKCIIEPHUMEHTAIBHBIX METOAOB CHHTE3a U
aHaJIN3a

PE3YIbTATOB HUP TCOPCTUICCKYIO OCHOBY OKCIICPUMCHTAJIbHBIX METOA0B
CHHTEC3a U aHaJInu3a

ITK-1.4 YMeTb IpaBIIIBHO COCTABIISATh KOHCIIEKT CTAaTbU/KHUTH,
OIPEIEIIATH TIIaBHBIC MTOJI0KEHHS MPEAIIECTBYIOINX padoT 1o
JTAHHOW TeMaTHKe

VmMmern: MPAaBUJIbHO COCTABJIATH KOHCIICKT CTaTbH/ KHHWT'H, OIIPCACIATH
TJIaBHBIC TTOJIOKCHUS NPEAIICCTBYOMINX pa60T 10 HaHHOﬁ TEMATHUKC

ITK-1.5 Briagers Ha4aIbHBIMU HaBBIKAMH B ()OPMYITUPOBKE
tematuku HUP 1o pe3ynpraTaMm nepBUYHOIO aHAIN3a
JINTEPaTYPHBIX JaHHBIX B BHIOPaHHOH 00JIACTH MCCIIEIOBAHHM.

BrazieTs: HavapHBIMM HaBbIKaMu B hopMyaupoBke Tematuku HAP no
pe3ynbTaTaM IepPBUYHOTO aHAJIN3a JINTEPATYPHBIX JAHHBIX B BEIOpaHHON
00J1aCTH HCCIIeIOBAHUM.

11K-1.6 BriajgeTs HaBBIKAMH SKCIICPUMCHTAIBHBIX
TeopeTnyeckrux pabor u no teme HUP marucrepckoii
JuccepTanuu

BirazieTs: HaBbIKaMU SKCHIEPUMEHTAIBHBIX U TEOPETHIECKUX PadOT U IO
teme HUP marucrepckoil aucceprauuu

IIK-4. criocoGHOCTBIO
Y4acTBOBAaTh B HAYYHBIX
JWICKYCCHSIX 1
TIPEZICTaBIIATh
TIOJTydEHHBIC B
HCCIIEIOBAHMX
PpEe3yIIbTaTh B BUIE
OTYETOB W HAYYHBIX
ITyONTMKAIHi (CTEHI0BbIE
JIOKJIa/1bl, peepaTsl 1
CTaThU B MIEPUONYECKON
HayJHOH TIeJaTH)

ITK-4.1. 3HaTh OCHOBHBIE NIPABHJIA BEJICHUS] HAYYHOM ANUCKYCCHH

3HaTh: OCHOBHEIC IpaBuJia BEACHUA Haquoﬁ JUCKYCCHU

ITK-4.2. 3nath OCHOBHBIE TPEOOBAHMS K CTCHIOBBIM/YCTHBIM
JIOKJIaJ]aM TIPY TIPEZCTaBICHNH MOIYYeHHBIX pesynabraToB HUP

3naTh: OCHOBHBIE TPEOOBAHMS K CTEHJOBBIM/YCTHBIM JOKJIa/IaM IIpH
IIPEJCTaBICHAN NOJIy4YeHHbIX pe3ynsraTtoB HIP

ITK-4.3. YMeTb BBICKa3bIBaTh CBOIO TOUKY 3PEHHSI U y9aCTBOBAThH
B AManore (CTyIEeHT-CTYACHT, CTYCHT-TIPENOAaBaTelb, CTYIEHT-
COTPYJIHHK JTa0OpaTOpHH).

YMeTb: BRICKa3bIBaTh CBOIO TOUKY 3PEHUS M YUACTBOBATH B THAJIOTE
(CTYIeHT-CTYACHT, CTYICHT-TIPEIIOIaBaTeIh, CTYACHT-COTPYIHUK
nmabopaTopun).




IIK-4.4. Biajetp HaBBIKAMH YJacTHsl B MHOTOCTOPOHHEH
Hay4HOH Oeceze, MCIONB3Ysl B YCTHOW pedn crennpUIecKyio
XUMHYECKYIO0 TEPMHUHOJIOTUIO

BrazieTs: HaBbIKaMM yJacTusi B MHOIOCTOPOHHEH Hay4qHOU Oecere,
WCTIONB3Ys B YCTHON peud cenupuIecKyr0o XMMHUYECKYIO0 TEPMHUHOJIOTHIO

ITIK-6. criocoOHOCTBIO
OIIPEICTISITh U
aHAJIM3UPOBATH
Ipo0IIEMBI,
[UIAHUPOBATH
CTpATEruio ux
pemienus, OpaTh Ha
ce0s1 OTBETCTBEHHOCTD
3a pe3ysbTaT
JIEATENBHOCTH

11K-6.1. 3HaTh OCHOBHBIC BO3MOXKHEIC ITPOOIIEMBI CBOCH
PO eCCUOHATHHON NIESITETPHOCTA

3HaTh: OCHOBHBIE BO3MOXKHBIE ITPOOJIEMBI CBOEH MpohecCrOHaIbHOM
JIESITENbHOCTU

ITK-6.2. 3nath myTH penieHusi BOSHUKAIOMINX NpodiieM

3HATh: ITYTH pCHICHW S BOSHUKAIOIINX HpO6J'IeM

11K-6.3. YMeTh BBISBIISATH BOZHUKAIOMINE TIPOOJIEMBI U
OCYIIECTBIISATH MX pa300p ¢ MENbI0 MOMCKA ITyTEH UX peIIeHUs

‘VMeTh: BEIBIATH BO3HHUKAOIINEC HpO6J’I€MLI 1 OCYHICCTBJIATh UX pa36op C
OCIBIO ITIOMCKaA r[yreﬁ HX PCIICHUS

ITK-6.4. YMeTb BBIICIATH TIIaBHBIE MIPOOJIEMBI TP UCTIOITHEHUN
cBoeil mpoeccoHaNbHON IeSITeNEHOCTH

YMeTh: BEIICNATE TTIaBHBIE MPOOJIEMBI TIPH MCIIOTHEHUH CBOCH
PO eCCUOHATHHON NIESITETLHOCTH

1IK-6.4. Biagets cHOCOOHOCTEIO K ONPEICICHUIO M aHAIH3Y
po0JIeM, BO3HUKAIOIINX MTPY UCTIOTHCHUU CBOCH
PO ECCHOHATHHOM NIESITETPHOCTH

BiazieTs: ciocoOHOCTBIO K OIPEICIICHHIO M aHATU3Y IPOOIIeM,
BO3HHKAIOIIMX IPH UCTIOJIHEHUH CBOEH NMPO(eCCHOHANBHOM eI TeIbHOCTH

TIK-7. BnagenueM
MeTofiamMu 0TOopa
Marepuaa,
MPENoaBaHus U
OCHOBaMH YIPABJICHHS
TIPOLIECCOM O0yYEeHHS B
00pa3oBaTeIHHBIX
OpraHU3aIMsIX BBICIIErO
o0pa3oBaHust

ITK-7.1. 3HaTh OCHOBHYIO JINTEPATYPY 110 METOINKE
IIPENoJaBaHusl XMMHHU, IPOBEICHUIO JKCIEPUMEHTAIbHBIX
pa0or.

3HaTk: OCHOBHYIO JIUTECPATYPY IO MECTOAUKC IPCIIOJaBAHNUA XUMUH,
MMPOBCACHUIO 3KCICPUMCHTAJIbHBIX pa60T.

TIK-7.2. YMeTb IpaBMIILHO COCTABIIATH KOHCIICKT JICKIIUH,
ONPEJEIIATH TJIABHBIE OJOXKEHUS U3JI0KEHUSI PEAMETA.

VmMmern: MPAaBUJIbHO COCTABJIATH KOHCIICKT HCKHHﬁ, OIPCACIIATD I'NIaBHBIC
TIOJIOKCHUS U3JIOKCHU A MIPCAMCTA.

ITK-7.3. YMeTb Ha OCHOBE y4eOHOM JTUTepaTyphl BBIACIATH
TJIaBHOE U MCITOJIb30BATh 3TH CBEICHUS ISl OOBSICHEHHS
Pe3yNIbTaToOB MPAaKTHYECKNX padoT, 001a1aTh HABBIKAMH TIO100pa
W penieHus 3ajad Ui MIPOBEJCHHUs] CeMUHAPCKHUX 3aHATHH

YMeThb: Ha OCHOBE y4eOHOH TUTepaTyphl BRIACIATH TNIABHOE M HCIIOIH30BAThH
STH CBEACHUS IS OOBSICHEHUS PE3yJITATOB MMPAKTHYECKUX Pa0boT, 00Ia1aTh
HaBBIKAM¥ TIOAOOpa M PEIICHUS 33434 ISl TPOBEICHUS CEMUHAPCKHUX
3aHATHI

IIK-7.4. Biajets HaBBIKaMH B OTOOpE MaTepuaia Juis
MIPOBEACHUS TPAKTUUECKUX 3aHATHH M J1aOOpaTOpHBIX paboT 110
pe3ynbTaTaM aHaJn3a JUTepaTypHbIX JaHHBIX.

BrazieTs: HaBbIKaMy B 0TOOpE MaTepuaia Juisl POBEJCHUS TPAKTHUECKUX
3aHATHH M JTa0OpaTOPHBIX paboT IO pe3yabTaTaM aHaJIu3a JINTEepaTyPHBIX
JIAaHHBIX.




2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Huctumunna «Teoperndyeckue MeETOAbI MCCIEAOBAHUS OWOJOTHMYECKOM aKTUBHOCTH MOJIEKYID»
otHocurcs Kk yactu OIl, popmupyemoii yaacTHIKaMH 00pa30BaTeIbHBIX OTHOIICHUH.
JlucuuminHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe.
OCHOBHBIMH IIEJISIMU OCBOEHUS TUCUUILIMHBI « TeopeTHuecKrue MeTOo bl UCCIIE0BaHMs OMOJIOrMUECKON

AKTUBHOCTH MOJIEKYJI» SBJISIFOTCS:

1. - ¢opmupoBaHHe y MarucTpaHTOB 0a30BBIX MOHATUN B 00JACTH MAaTEMAaTUYECKOTO MOJICIIMPOBAHUS U
TEOPETUYECKOI0 U3YUCHHMS B3aMMOCBS3H MEKIY CTPYKTYPOH XMMHUYECKUX COCIUHEHUN U Pa3IM4YHBIMU
BUJAMU OMOJIOTUYECKON aKTUBHOCTH, CTETIEHH BBIPAKEHHOCTH (PU3UKO-XUMUYECKUX CBOMCTB;

2. — W3JI0KCHHE COBPEMEHHBIX MpPEJCTAaBICHUNA OO0 YpOBHE HAy4YHBIX IOCTHIKEHUH, MPUMEHSIEMBIX
MOJIX0JaX M MpoOJIeMax TEOPETUYECKOTO U3YUEHHS CBSA3HM MEXIY CTPOCHHUEM XMMUYECKUX COCTUHEHUN
U X (PU3UKO-XMMUYECKUMHU CBOWCTBAMH;

3. — JaTh KpaTKoe ONHCAaHHE OTEYECTBEHHBIX U 3apYOEKHBIX KOMITBIOTEPHBIX CHCTEM, IMO3BOJISIOLINX
BBIABJIAITH  3aKOHOMEPHOCTH MEXKJY CTPOCHUEM M CBOWCTBAMM PA3JIMYHBIX KJIACCOB XUMHUYECKHUX
COCIMHEHUH, Ha KOJIMYECTBEHHOM U KaUECTBEHHOM YPOBHE.

Jliss OCBOGHMS JAMCHIUILTUHBI HEOOXOJIUMBI KOMIIETCHIIMH, COPMUPOBAHHBIE B paMKax H3ydeHUS
CHEAYIOIIUX TUCIUILINH:

«Oprannueckas Xumusi», «duznueckas xumus», «KBantoBast xumusy, «IHPopmMaTHKay,
«buoiorus ¢ o0CHoBaMH 3KOJIOTUN», «BrIciias MmaTeMaTukay, «brnoxumusy», «BeIcilias MaTeMaTHKA,
«buonorusi ¢ 0CHOBaMH 3K0JIOTHNY, «HOCTpaHHBIN s3bIK», «KOMIIbIOTEpHBIE TEXHOJOTUU B HAYKE U
o0Opa3oBaHUMN», «AKTyaJIbHBIE 33]]a41 COBPEMEHHOW XUMUNY, «MeTO0IbI MaTeMaTUYECKOTO MOJICIIMPOBAHUS
B XUMHUM», Maremarudeckas 00paboTKa 3KCIIEpUMEHTAIBHBIX Pe3yabTaToB, «Du3uka (pa3nen « AToOMHas
busnkay).

3. Coaepxanue padoueii nporpaMmsl (00beM TUCHHMIIUHBI, TUNIBI U BBl y4eOHbIX 3aHATHIA,
y4eOHO-MeToAn4YecKoe ofecnedyeHne CaMoCTOSITeIbHOI padoThl 00y4aroIuxcst)

Copnepxanue paboueii mporpammel npezacranieHo B [Tpunoxennn Ne 1.



4. D oH OLIEHOYHBIX CpeaACTB MO AUCHUIIJINHE
4.1. Hepeqem, KOMIIeTEeHIUI 1 HHAUKATOPOB AOCTHIKCHUSA KOMIIeTEHIIUM ¢ YKazaHueM COOTHECCHHBIX
C HUMHU 3aIUVIAaHUPOBAHHBIX PE€3yJbTaTOB Oﬁy‘leﬂlflﬂ Mo ITMCIHUIIJIMHE. Onucanmne KPUTEPHEB U IIKAJ
OLCHUBAHUA pPE3yJbTAaTOB Oﬁy‘leﬂlflﬂ Mo AMCHMIVINHE.

Kox u ¢popmynupoka komnerenuu INK-1. crmocoOHOCTBIO POBOUTH HAYYHbIE UCCIEIOBAHUS 110
copMyIMpOBaHHON TEMATHKE, CAMOCTOSITETIbHO COCTABIIATH TUIAH UCCIIEIOBAHMS U MIOJTy4aTh HOBbIE HAyYHbIC
U NIPUKJIAHBIE PE3YIbTATHI

Kon u PesyabTaTsl Kpurepun orieHuBaHUs pe3ynbTaToOB 00yUYeHUs
HANMEHOBaHHU | 00y4YeHMs MO
€ HHIAUKATOPa | JMCHHILIMHE 2 3 5
AOCTHKEHHU S («HeynosnerBopu | («YnoierBopur | 4 («Xopoio») («OTIHHOY)
KOMIIeTEeHIIM U TEIBHO) €JILHOY)
nK-1.1. 3HaTh: 3aTpyaHseTCs B ®opmynupyer ¢ | B uenom 3HaeT
3HaTh Hay4HYIO0 ONpENEIICHNN omnoKaMu BEPHO Hay4HYIO
Hay49HYIO HOBH3HY H HAyYHOM HOBHM3HBI | HAYYHYIO dbopMynupyeT | HOBU3HY U
HOBH3HY 1 BaAHOCTD U IPAKTUYECKON HOBU3HY U Hay4HYIO0 BAYKHOCTb
BAYKHOCTb IIPaKTUYECKOT
3HAYUMOCTH IIPAKTUYECKYIO HOBU3HY U IIPaKTUYECKOT
IIPaKTUYECKOT | O
o HcHob30Bany | MOTYICHHBIX 3HAYUMOCTb IIPaKTHUYECKY | O
MCIIONIB30BAHM | 5 JAHHBIX, TAHHBIX MIOJIy4YEHHBIX 10 3HAUUMOCTb | MCIIOJIb30BAaHU
s TaHHBIX, MOJTYYEHHBIX TAHHBIX MOJYYEHHBIX | 5 JAHHBIX,
INOJIY4CHHBIX Ipu JaHHBIX, MOJY4YCHHBIX
npu BBINIOJIHEHUH TpeGyercs pu
BBINOHEHUH | MarMcTepCKoi npaBka e —
MarucTepcKoy | IuccepTaluu.
P P cnenuanucro | HHUP
JHCCEepPTaLMH.
M
3arpynHsercs B Jlist paboThI € He Bcerna YBepeHHO
IIK-1.2. 3nars | 3Hath: .
BbIOOpE JUTEPATypOi BbIOMpaeT BbIOMpaeT
OCHOBHYIO OCHOBHYIO
JUTEPATYpPHI 110 Tpedyercs a/IEKBaTHYIO JUTEPATypy
JUTEPATypy JUTEPATypy
O TEMATHKE o TeMaTuke | TEMATHKE HavaJIbHbII JUTEPATYpYy. 10 TEMATHKE
WccaenoBaHus | UCCieMoBaHus | UCCIIEOBAHHUS. croucok. I1moxo Homyckaet HUCCIICOBAHUS
: , ITnoxo OPUEHTHUPYETCA B | HETOYHOCTU B | , 3HAET
HPECUMYIIECTB | IPECUMYIIECTB | OpUEHTUPYETCA B | IPEUMYIIECTBAX | OLIEHKE IIPEUMYILECTB
an an NPEUMYILECTBAX U | M HEAOCTATKAX | IPEUMYIIECTB | a U
HEJ0CTaTKU HEJ0CTaTKU
HEJ0CTaTKax TEOPETUYECKUX | U HEZ0CTaTKU
TEOPETUYECKH | TEOPETHUUECKU
X7 . AKCHEPUMEHTAJIbH | METOJOB HEJOCTAaTKOB | TEOPETUUECKU
SKCIEPUMEHTA | BKCIepuMeHTa | PIX METONOB TCOPETHICCKH | X H
JIBHBIX JTBHBIX XH JKCIEPUMEHTA
METO/I0B METO/I0B SKCHEPUMEHTA | JIBHBIX
HCIOJIb3YEMBI | HMCIIOJb3yEMBI JIBHEIX METOJIOB
x B HUP. x B HUP. METOJ0B HMCIIOJIb3YEMBbI
x B HAP.
YMmeTh: Ha 3aTpyaHseTcs B Onpenenser B nenom Camocrositens
IK-1.3. OCHOBC BBIJICJICHUH OTJICIIbHBIC BEPHO HO
YMeTb Ha JUTEPATYPBI .
OCHOBC TEOPETUYECKON TEOPETUYECKUE OTpeaeIsieT OTIpEeNeIsieT

BBIACTIATH U




JUTEPATYpPBI HCII0JIb30BaTh | OCHOBBI IOJIOKEHHUS TEOPETUYECKY | TEOPETHUUECKY
BBINCTATD 1 A OKCIIEPUMEHTANIBH | OKCIIEPUMEHTANIL | O OCHOBY IO OCHOBY
HCTIONB30BATE | OOBACHEHHUS BIX METOJIOB HBIX METOJIOB. SKCIIEPUMEHTA | DKCIIEPUMEHTA
TSt pe3yIbTaTOB
HCIO0JIb3YEMBIX B JBHBIX JTBHBIX
0OBsICHEHUS HUP —_— HIP
METOJIOB METOJIOB
pE3yIBTAaTOB | TEOPETUUECKY CTON0 CTOMO
HUP 10 OCHOBY HIP. ¢
TEOPETUYECKY | SKCIIEPUMEHTA IIPUBJICUEHUE
10 OCHOBY JBHBIX M JINTEPATYPHI
SKCIEPUMEHTA | METOJOB
JBHBIX CUHTE3a U
METO/I0B aHaJn3a
CUHTE3a U
aHaJIn3a
YMmers: 3aTpyaHseTcs B CocraBinser Cocrasinser [IpaBunsHO
IIK-1.4 Ym
YMeTh NpaBUJIbHO COCTaBJICHUU KOHCIIEKT, KOHCIIEKT, COCTaBJIsET
MIPaBUIILHO
P COCTaBJIATE KOHCIIEKTA omnbaercs B OnpeIeNseT KOHCIIEKTB,
COCTaBJIATh KOHCHEKT
ONpENEIICHUN TJIaBHbBIE CaMOCTOSITEIb
KOHCHICKT CTaTbU/KHUTH, P
CTaTBI/I/KHI/IFI/I, OIIPENEIIAT TJIaBHBIX IIOJIOKCHUA HO BBIACIIACT
OTIPENEIATh IIABHEIE MIOJIOKEHUI IIPEILIECTBYIO | [JIaBHBIE
[JIaBHBIC MOJIOKEHUS MPEIIIeCTBYION] | IIUX padoT ¢ MIOJIOKEHUS
HOJIOKCHUA [PEIIIECTBYIO ux paboT 1o MIOMOIIIBIO [PEIIIECTBYIO
IIPEIIIECTB
pel 5 YIO | mux pador no teme HUP ClenuanucTa | mux padot
MHUX padboT O | napnoit B JJAHHOU
AQHHOM TeMaTHKE 5
TEMaTHUKE obnactu
Bnaners: 3arpynHsercs B 3arpynHsercs B IIpoBomut Cnocoben
gK'l'S Ha4YalIbHBIMU | pOBEACHUU dbopMynupoBKe | IUTEpaTypHBIA | hopmyaupoBa
JaJIETh
HaBbIKaMH B HIEPBUYHOTO temaruku HAP | anamus. Th TEMATUKY
jonen A | dopmymnposk JIIUTEPATYPHOTO o pesyaprataM | @opmympyer | HUAP o
HABBIKAMH B | o TeMaTHKH patyp pesy pMYIHpY
(GOopMyYIHPOBK | HUP 1o aHau3a B [IEPBUYHOTO temaruky HUP | pesynbraram
€ TEMAaTUKHU pesynbTaTam BBIOpaHHOM aHaJn3a C JUTEPATypHOT
HUP mo HEPBUYHOTO oOacTu JINTEPATYPHBIX MOCJICAYIOIIEH | O aHAJIM3a B
pe3ylIbTaTaM | gganuza HCCIEN0BAHNMI JTAHHBIX. MPaBKOM BBIOpaHHOM
TEPBUHHOTO JIUTCPAaTypPHBIX YTOUHEHUsIMH | 00JacTu
aHaIn3a
AAHHBIX B CIEMAINCTOM | UCCIEI0BAaHUMN
JUTEPATYPHBL | priGpanmoif
X JTAaHHBIX B obmacTH
BBIOpAHHOH MCCIIeTOBaHMIT
oOmactu
UCCIeN0BaHUuN
Bnaners: 3arpynHsercs B Brnaneer Brnaneer IToka3sbiBaer
IK-1.
6 HaBbIKaMH IIPOBEACHUU OIrpaHUYECHHBIM OTPaHUYECHHBIM | YBEPEHHOE
Branets SKCHEPHMEHTA | oo 6 6
PUMEHTAIBH | HA0OPOM HaboOpoM BIIaJICHUE
HaBBIKAMH BHBIX 1
BIX U HaBBIKOB HaBBIKOB HaBBIKAMH
OKCHIEPUMEHTA | reqneTnueckn
JIbHBIX U x pabor mmo | TCOPETHICCKIX SKCIIEPUMEHTAIbH | DKCIIEPUMEHTA | SKCIIEpUMEHTA
TEOPETUYECKH | tepe HUP paboT umo TeMe | bIX paboT JIBHBIX U JBHBIX U
X paboT M Mo marucrepckoit | HUP muccepramum TEOPETUUECKUX | TEOPETUUECKHU
MarucTepcKkomn




JyccepTaluu

teme HUP
U CCepTaLU

Kon u popmynuposka kommnereHimu IK-4. ciocoOHOCTBIO y4acTBOBATh B HAYYHBIX JJUCKYCCHUSX U
MIPEICTABIISTH MOTYYCHHBIC B HCCIICIOBAHUSX PE3YNIbTAThI B BU/IC OTYECTOB M HAYYHBIX ITyOIHKAIUIA

(cTennoBBIE HOKIApI, peepaTsl U CTaTbU B IIEPHOIMIECKOIN HAyIHOH MeYaTh)

Koa u PesyabTaTsl Kpurepun orieHuBaHMs pe3ynbTaToOB 00ydYeHUs
HANMEHOBaHHU | 00y4YeHMs MO
€ HHIAUKATOpPa | JMCHHILIMHE 2 3 4 5
JOCTHKEHM A «HeynosnetBoput | («YIOBIETBOPUTE
(«Heyn p (Vn p («Xopomo») | («OTI4HO»)
KOMIIeTEHIIM U €JILHOY) JILHO)
NK-4.1. 35ate | 3HaTh: 3arpynHsiercs B ILmoxo 3HaeT 3Haer 3Haer
OCHOBHBIE OCHOBHBIE BEJICHUU HAyYHOU IIpaBWJIa BEICHUSI | OCHOBHBIE OCHOBHBIE
1IpaBHIIa 1IpaBHIIa JMCKYCCUU JMCKYCCUU IIpaBUiIa IIpaBUIIa
BENCHM BENCHMA BEZICHUS BEJICHUS
Hay4HOU Hay4HOU .
JMCKYCUH Hay4yHOU
TUCKYCCUU TUCKYCCUU
TUCKYCCUU
3arpynHsiercs B Odopmitsier ¢ Odopmser ¢ | 3Haer
IIK-4.2. 3HaTh:
oopmieHnn CEpPbE3HBIMU HE3HAYUTENb | OCHOBHBIE
3HaTh OcHoBHbIE p 5 5
e3yspTatoB HU omrOKaMu HBIMU T BaHUS K
OCHOBHbBIE TpeOOBaHUA K pesy peobo
TpeGOBaHUA K | CTEH0BbIM/yc | [0 TPaBUIaM OIIMOKAMU CTCHJIOBBIM/YC
CTEHJIOBBIM/YC | THBIM THBIM
THBIM JOKJIa/1aM Mpu JOKJIaJiaM.
JOKJIa/1aM MpPU | TMPeICTaBICHU
IIPEJICTABICHU | U
u MOJTYYEHHBIX
IIOJIyUEHHBIX | pE3yJbTaTOB
pe3yIbTaToB HHP
HUP
A3 YMmers: 3arpynHsiercs B Hescno m neuerko | Henocratoun | Ymeer
IIK-4.3.
BBICKA3bIBATb | BpICKA3bIBAHUU H3JIaraeT TOUKy 0 BBICKa3bIBATh
Ymers CBOIO TOUKY .
CBOEH TOUKH 3pEHUS | 3pEHUSL. apryMeHTUpY | CBOIO TOUKY
BBICKA3BIBATE | 3pepyg p1
€T TOUK 3peHus u
CBOTO TOUKY y4acTBOBATh B o P
3peHus u JIHATOTe 3pEHHUSL y4acTBOBATh B
Y4acTBOBaTh B | (crypnemt- JMAJIOTe CO
auanore CTYHEHT, CHelMaaIucTam
(cTyneHt- CTYIEHT- U Pa3JIM4HOIO
CTYICHT, TpEero1aBaTelt YPOBHS
CTYACHT- b, CTYJEHT-
MPETIONABATEN | coTpyHHK
b, CTyACHT- 7Ta00PATOPHH).
COTPYIHMK
nabopaTopun)
-y Bnaners: 3arpynHsercs B Ilyraercs B WNuorna Biageer
IIK-4.4.
HaBbIKaMH HCTIOJIb30BaHUHU HCTIOJIb30BaHUHU OlMOaeTCA B | HABBIKAMU
Brazners yJacTus B




HaBBIKAMH
y4JacTus B
MHOTOCTOPOH
HEW Hay4HOU
Oecene,
HCIOJIB3YS B
YCTHOM peun
crienupuveck
yI0
XUMHUYECKYIO
TEPMHUHOJIOTH
10

MHOTOCTOPOHH
€l Hay4yHOH
Oecene,
HCIOJIB3YS B
YCTHOM peun
cienuudecky
10
XUMHUYECKYIO
TEPMUHOJIOTH
10

TCPMUHOJIOTUHN

TEPMUHOB

HCIIOJI30BaH
U1 TCPMUHOB

y4acTus B
Hay4HOU
Oecene,
cBOOOIHO
HCIOJIb3YET
crienupuveck
VIO
XUMHUYECKYIO
TEPMUHOJIOTH
10

Kon u popmynuposka kommereHIuu IK-6. cnocoOHOCTBIO OpeieniaTh U aHATU3UPOBATh
po0IeMBbl, INTAHUPOBATH CTPATETHUIO UX PEIIeHHS, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PE3YJIbTaT

JEeSITENIbHOCTH
Kon u PesyabTaTsl Kpurepun orieHUBaHUs pe3ynbTaTOB 00yUeHUs
HAUMEHOBaHHU | 00y4YeHHs IO
€ HHANKATOpa | JMCUHUILIHHE 2 3 4 5
AOCTHKEHHU S («HeynosnerBopute | («Ynosnersopure | («Xopoio («OTIHHOY)
KOMIIETEHLIMH JILHO) JILHOY) »)
IK-6.1. 3uats | 3HATH: 3arpynHsiercs B ILmoxo 3HaeT 3Haer 3HaeT
OCHOBHBIE OCHOBHBIE bopmynupoBaHUU OCHOBHBIE OTZENBHBIE | OCHOBHBIE
BO3MOXHBIC BO3MOXHBIC BO3MOJKHBIX BO3MOJKHBIE BO3MOJKHBI | BO3MOKHBIE
HpOGiIeMH HpOGiIeMH npobiem poOsIeMBbl e poOsIeMBbl
cBOEi cBOEi .
npobnemsl | cBoe
npogeccuonan | nmpodeccruoHan
BHOG BHOG npodeccruoHan
NCSITEIBHOCTH | JAEATEAbHOCTU bHOU
JESITENIbHOCTH
3arpynHsercs B ITnoxo 3Haer myty | 3HaeT MyTH | 3HAET IIyTU
IIK-6.2. 3narp | 3HaTh: mMyTH
bopmynupoBaHUU pelIeHus pelieHus | peleHus
IIyTH PELIECHUs | pEeLICHUs .
nyTei pereHus BO3HUKAIOIMINX T/EIBHBIX
BOSHMKAIOIIMX | BO3HMKatougux | - o0 PEe 03 Fot orAc BOIHHKAtOIMMX
npoGiem npoGiem BO3ZHUKAIOIINX npobiem npobiem | mpobiem
npobiem
6.3 YMmers: 3arpynHsiercs B 3arpynHsiercs B Nwmeer Ymeer
IIK-6.3.
v BBIABJIATD BBISIBJIICHUH BBISIBJICHUHU U HEIOCTAaTK | BBIABIISITH
METb
BOSHUKAIOUE | posyykaromux pasbope ¥ IpH BO3HHKAIOI[HE
B mpodneMb M npobiem BO3ZHMKAIOIINX paszbope poOsIeMbl U
BOSHUKAIOWIME | (,cyIieCcTBILTS 5 p
npobiem BO3HU
npoOseMbl U HX pasbop ¢ pobite O3HHMKAI0 | OCYIIECTBIISATH
OCYLIECTBISTE | 1a71p50 OMCKA IAX ux pazoop ¢
uX pasbop ¢ nyreii ux mpo0JieM ¢ | TENbI0 MTOUCKa
LCIIBIO IOUCKA | perrenys LIEJIBIO IIyTE€U UX
nyTei ux
MIOMCKA pelIeHus
pelIeHus .
nyTei ux
pelIeHus
YMeTs: 3arpynHsiercs B Heuerko Beiiensier | He moxer | YMers
1K-6.4. BBIJCTIATH
v it BBIJICJICHUY TJIaBHBIX | BO3HUKAIOLIHE PaHKUpPOBA | BBIICIATD
METh
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BBIJICTISATD TJIaBHBIC npobneM poOsIeMBbl Th TJIaBHBIC
TJIABHBIC po0IEMBI [P npoOiIeMbl | TPOOIEMBI
poOIeMBbl UCIIOJIHEHU U 110 CTeneHu | npu
pu CBOCHU
BOXHOCTH | UCIIOJHEHUH
UCIIOJIHEHU U npodeccroHan .
cBOEH BHOU caocH
npoecCHoHal | AeSITeTbHOCTH npodeccronan
BHOU BHOU
JEATeNbHOCTH JEATeIbHOCTH
6 Bnaners: 3arpyaHsercs B 3arpynHsercs B Nwmeer Biageer
IIK-6.5.
B 5 CIIOCOOHOCTBIO OIIpENEIICHUN aHaimse OTZIENBHBIE | CTIOCOOHOCTHIO
TIaJIeTh K
BO3HUKAIOIINX BO3HUKAIOIINX 3aTpyHEH | K
CIOCOOHOCTBIO | orpenenennio B H TPYA
K npobiem npobiem us B OTIPEEIIEHUIO
U aHAJHU3Y
1} JICH | ¥ aHaJIH
OTIPENENEHUIO | poGrenm, ompeaene 3y
U aHAJIU3Y BO3HHKAIOIINX uu u npobiem,
npoGiem, npu aHanuse BO3HUKAIOIINX
BOSHUKAIOIUIMX | yerioHeHHN BO3HHKAIO | TIPH
npu s
Ig P CBOCH IIHUX HUCIIOJIHECHUU
UCTIOJTHEHU U
y npogeccronan npobnem | cBoeit
cBOeH BHON
npodeccruoHan
npogeccnoHan NEeATEIbHOCTH p 2
BHOU BHOU
JEATeIbHOCTH JEATeIbHOCTH

Kon u popmynmuposka kommereniuu IK-7. Bnagennem metogamu oroopa Matepuana,
MIPENoaBaHus U OCHOBAMH YIIPABIICHHUS MIPOLIECCOM OOYUIEHUS B 00Pa30BATENHHBIX OPTaHU3AIMSIX BBICIIIETO

oOpazoBaHus
Kon u PesyabTaTsl Kpurepun orieHUBaHUS pe3ynbTaTOB 00yUeHUs

HANMMEHOBAaHHU | 00y4eHHs MO
€ MHANKATOpa | JMCHUILINHE 2 3 5
AOCTHKEHHU S («HeynosnerBoput | («YnoBuerBoput | 4 («Xopoio»)
KOMIIETEHIIM U €JILHOY) €JILHOY) («OTmE0»)
IIK-7.1. 3Hats | 3HaTh: He cnioco6en YactuuHo 3HaeT | 3HaeT 3Haer
OCHOBHYIO OCHOBHYIO I'PaMOTHO OCHOBHYIO OCHOBHYIO OCHOBHYIO
JUTCPaTypy IUTCPaTypy no100path JIUTEpaTypy 1o JUTEPATypy TUTEpaTypy
TI0 METOZIKE | 1O METOAHMKE | cpopmylo METO/IUKE 10 METOAMKE | IO METOAMKE
NPEHOAABAMIL | TIPCITOAABARMA JIUTEpaTypy 1o MIPEToIaBaHus MPEToIaBaHusl | MPETo/aBaHus
XHMUH, XHMUH,
npoBesienmio | mposenenuio | METOAUKE XHMUH, XHMUH, XUMHH,
SKCIIEPUMEHTA | HKCIIepUMeHTa | IPCTOIaBaHHus MIPOBEACHUIO IIPOBEJIEHUIO | IIPOBEICHUIO
JIBHBIX Pa0OT. | JIBHBIX pabOT. | XUMUH, SKCTIIEPUMEHTANIb | SKCIIEPUMEHTA | SKCIIepUMEHTa

IIPOBEJIEHUIO HBIX paboT. JBHBIX PadOT, | JIBHBIX paboT

AKCTIEPUMEHTAIbH HO JIOITyCKaeT

BIX PadoT. OT/ICNIbHbIC

OLITHOKH.

He cnioco6en HcnbiThIBaET YmMmeer Ymeer
IK-7.2. VYmers:

I'PaMOTHO oTIpeieIeHHbIE MIPaBUIILHO MPaBUIILHO
Ymers [IPaBUIBHO
IPABMIHHO COCTABIISTE COCTaBJIATh ) 3aTpyAHEHUS COCTaBJIATh COCTaBJISATh
COCTABIISTE KOHCIIEKT KOHCIIEKT JICKIIMH, | MPaBUILHO KOHCTIEKT KOHCIIEKT
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KOHCIIEKT JICKITUH, OIPENEIIATh COCTaBJISITh JICKITUH, JICKIIHUH,
JEKIWH, OIIPCALCIIATD IJIaBHBIC KOHCIIEKT OIPENEIIATh OIPEIENAT
ONpPCACTATD TJIABHBIC MOJIOKEHUS JEKIUH, rJIaBHbBIE IJIaBHBIE
rJIaBHBIE IIOJIOKEHUS
H3JI0KEHUA OTIPENICIIATh [IOJIOXKEHUS ITOJIOKEHUS
IIOJIOKEHUS HA3JI0KEHUS
B — npemMera. npeaMera. rJIaBHEIE H3JI0KEHUA H3JI0KEHUS
npe/MerTa. IIOJIOKEHUS mpenMera, Ho | mpeaMeTa.
H3JI0KEHUA JOITYCKaeT
npeaMera. OTIEIbHEIE
OIIINOKH.
YMerTh: Ha He crocoben UcnreiTeiBaeT YMeeT Ha YMeer Ha
TIK-7.3. OCHOBC rpaMOTHO Ha OIIpEEIICHHEIE OCHOBE OCHOBE
YMeTh Ha yue6HOt Stoi Stoi St0ii
OCHOBE y4eOHOM 3aTpyqHEeHHsS Ha | yaeOHOU y4eOHOI
OeHaBe JIATCPAtyphl JTUTEPATYPHI OCHOBE y4eOHOH | TUTEepaTyphl JUTEpaTyphl
y4eOHOM BBIJIEIIATH
JTUTEPATyph IABHO® I BBIICTISIT TJIABHOE | JTUTEPATyPhI BBLIEIIATE BBIIEIATE
BBLIEIIATD HCHONB30BaTh | A HCIOJIb30BaTh BBLIEIIATD rJIaBHOE U IJIaBHOE U
IJ1aBHOC U OTH CBEJCHHs | OTH CBEICHHUS IS | TJIAaBHOE U HCIIOJIb30BATh | HCIIOJIB30BATh
MCHOJB30BATh UL 00BSICHEHUS HCII0Jb30BaTh 3TU CBECICHUA OTU CBEACHUSA
STH CBEIECHUS
a OOBsCHEHHS pe3ynbTaToOB STHU CBEICHUSA ISt I
JUTSL
6 pE3yJIbTaTOB MPAKTUYECKUX JUIS OOBSICHEHHUS | OOBIACHEHUS 0OBSICHEHUS
OOBACHCHHA MPAaKTHYECKUX 5 5
PE3YNBTATOB pabor pabot, obanaTh pe3yIbTaToOB pe3yIbTaToOB pe3yIbTaToOB
b
MPAaKTHYECKAX | oGranars HaBBIKAMU MPAKTUIECKUX MPAKTUYECKUX | MPAKTHYCCKUX
pabor, HABEIKAMM nojgoopa u pabor, obnagars | pabor, pabor,
obmanars noxbopa u EIIeHUS 3a/1a4 HaBBbIKAMU 005a1aTh o0nanare
noop
HaB%IKaMH penicHus U1l TIPOBEACHUA HO;[60pa u HaBbIKAMHU HaBBIKAMH
nmoabdopa u
pemeHI;m 3anat Ui CEMHUHApPCKHUX peieHus 3a1a4 | moadopa u nozabopa u
3a1a4 LIS IpOBCACHNA 3aHATHH. JUIL TIPOBENICHUS | PEIICHUS perieHus
Adt It CEMHHAPCKUX
MIPOBEICHUS RAHSTHI CEMUHAPCKUX 3aa4 st 3a1a4 I
CEMHUHAPCKHX 3aHATUHN MIPOBEICHUS MIPOBEICHHS
3QHATHI CEMHUHAPCKUX | CEMHHAPCKHX
3aHSATHH, HO 3QHSTHI.
JOITYCKaeT
OTIEIbHEIE
OIIINOKH.
Bnaners: He criocoben HcneiTeIBaeT Bnaneer Coocoben
gK'7'4' HaBbIKaMH B IPaMOTHO OTOMPATh | OMpe/eIeHHbIE HaBBIKaMU rpaMOTHO
J1aJ1€Th
oT6ope Marepuat i 3aTpymHeHust 06 | orbopa oT0OpaTH
HaBBLIKAMHU B MaTepuaia s
0T6oDe MIPOBEICHHS oTOope Marepraia | MaTepuaia Jyisi | MaTepHua Jis
P NPOBEICHHS
MarepHana MpAKTHUECKHX MIPAKTHYECKUX JUTS TIPOBEICHHS MIPOBEICHHS MIPOBEICHUS
JUTSE 3aHSTHIE 1 3aHATHNA U MIPAKTHYECKUX MPAaKTHYECKUX | MPAKTHYESCKUX
PpOBEACHUA 1a00paTOpHBIX | Ja00PaTOPHBIX 3aHATHH U 3aHATHH U 3aHATHH U
HPaKTHICCKUX | paoT 10 pabot 1o 71a00paTOPHBIX 7Ta00paToOpHBIX | JTaOOpaTOPHBI
3aHATHH U
5 pe3yJIbTaTaM | pegynmpraTam pabot 1o pabot o X paboT 1o
nabopaTopHbI
a6 aHansa aHamsa pe3yabTaTam pe3yabTaTam pe3yabTaTam
X paboT 1o JUTEPATYPHBIX
pesynbTaTam AHHBIX. JUTEpaTypPHBIX aHam3a aHam3a aHam3a
aHaIM3a JTAHHBIX. JUTEpaTypPHBIX JUTEPATypPHBIX | JTUTEPATypPHBIX
TUTEPaTypPHBI JTAHHBIX. TAHHBIX, HO JAHHBIX.
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X JaHHBIX.

JIOITyCKaeT
HEKOTOphIE
OILIMOKMU.
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4.2. TunoBble KOHTPOJIbHBbIE 32JaHUSI WM HHbIE MATEPHATbI, HE00X0AUMbIE /1JIsl OLleHMBAHUS
pe3yJabTaToB 00y4eHHs MO AUCHUIINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B 00pa30BaTeIbHOM
NMporpaMMe MHIHMKATOPAMU TOCTHKeHUsI KoMneTeHnnii. MeToanueckue MaTepuasbl,
onpeaeJsiloNye NMPoUeAyPbl OLleHNBAHUS Pe3yJILTATOB 00YyUYEeHHUSsI M0 TUCHHUILINHE.

Kox m HammeHOBaHHe HHAMKATOpa
JAOCTHKCHHUS KOMIICTCHIINH

Pe3yabTaThl 00y4eHHs N0 JUCHUILINHE

OueHo4HbIe CpeacTBa

IIK-1.1. 3HaTh Hay4YHYIO HOBU3HY U BaXHOCTb
MIPAKTUYECKOT O UCIOIb30BAHUS JAHHBIX,
MOJTYYEHHBIX TP BBINOIHEHUN MarucTEPCKOM
JUCCEepTaLUH.

3HaTh: HAYYHYIO HOBH3HY M BaXXHOCTb
MIPaKTUYECKOI'0 UCIOJIb30BaHUs JaHHbIX,
MTOTYYCHHBIX TIPU BBITOTHEHUN MarHCTEPCKOM
JIUCCEpTalUH.

[1K-1.2. 3HaTh OCHOBHYIO JIUTEPATYpy IO
TEMAaTHKE UCCIIECOBAHMS, IPEUMYILECTBA U
HEJIOCTaTKN TEOPETUUECKHUX U
SKCTIEPUMEHTAJIBHBIX METOOB HCIIOJIb3YEMBIX B
HUP.

3HaTh: OCHOBHYIO JIUTEPATYPY 110 TEMATHUKE
HCCIIEIOBaHUs], IPEUMYILIECTBA U HEIOCTATKH
TEOPETUUECKUX U HKCIEPUMEHTAIBHBIX
METOJIOB Ucnonb3yembix B HHP.

I1K-1.3. Y™Mers Ha OCHOBE JINTEPATYPHI BBIIEIATH
1 MCHOJIB30BATh UL OOBSCHEHHS PE3YIbTaTOB
HUP Teopernueckyto OCHOBY
JKCIEPUMEHTANBHBIX METOJIOB CUHTE3a U
aHaJIN3a

YMeTh: Ha OCHOBE JIUTEPATYPHI BBIACISATH U
WCTIONB30BaTh ISl OOBSCHEHUS PE3YIbTATOB
HUP Teopernueckyto OCHOBY
SKCIIEPUMEHTAIILHBIX METOJOB CUHTE3a U
aHau3a

[1K-1.4 Y™MeTp npaBUIBHO COCTABIATH KOHCIIEKT
CTaThH/KHUTH, ONPECISATD TTIaBHbIE TOJIOKEHUS
MIPEALIECTBYIOMUX paboT 10 JaHHOH TeMaTHKe

VmMmern: MPAaBUJIbHO COCTABJIATH KOHCIICKT
CTaTbH/ KHHWT'H, ONPCACIATD I'NIABHBIC
TIOJIOKCHUS TMPCAIICCTBYIOIIUX pa60T 10
,HaHHOﬁ TEMATUKC

T1K-1.5 Brianers HauaabHBIMU HaBLIKAMU B
¢dopmynuposke remaruku HHUP o pezynasratam
MIEPBUYHOTO aHAJN3a JIUTEPATYPHBIX JaHHBIX B
BBEIOPAHHOW 00JIACTH UCCIICIOBAHUINA.

BrayieTs: HavabHBIMM HaBBIKAMH B
¢dopmynuposke remaruku HHUP 1o pezynasratam
MIEpBUYHOTO aHAJIN3a JIMTEPATypPHBIX TAaHHBIX B
BBEIOPAHHOW 00JIACTH WCCIICIOBAHUINA.

[TK-1.6 Bnayets HaBBIKAMU IKCIIEPUMEHTATHHBIX
u Teopernyeckux pador u no reme HVP
MAarucTepCcKoOi auccepTauuu

Brnagers: HaBbIKaMU SKCIIEPUMEHTATIbHBIX U
TeopeTndeckrux pador u mo teme HUP
MarucTepCKon AUCCepTalyn

Kelic-3aja4a;
nabopaTopHbIE
paboThl; pedepaTsl;
TOKJIa/1bl; KOMIUIEKT
TUTIOBBIX 33]1a4;
TeCT,
KOHTpOJIbHast paboTa

[TK-4.1. 3HaTh OCHOBHEIC MIPABIJIA BEICHUS
HaY4YHOM TUCKYCCUH

3HaTh: OCHOBHEIC IpaBuJia BEACHUA Haquoﬁ
JUCKYCCHUH

[1K-4.2. 3HaTh OCHOBHBIE TPEOOBAHUS K
CTEHIOBBIM/YCTHBIM JIOKJIaJlaM IpH
IIPEJCTaBICHAN NOIy4YeHHbIX pe3ynbraTtoB HAP

3naTh: OCHOBHBIE TPEOOBAHHUS K
CTEHIOBBIM/YCTHBIM JIOKJIaJlaM IIpH
MIPE/ICTaBJICHUH MOJIYUYCHHBIX PE3YIbTATOB
HUP

I1K-4.3. YMerb BBICKa3bIBaTh CBOIO TOUKY 3PEHHMS
W y9acTBOBATH B JIMaJIOre (CTYACHT-CTY/CHT,
CTYJEHT-NIPENOAABATENb, CTYAEHT-COTPYIHHUK
1ab0opaTOpuN).

YMeTh: BRICKa3bIBATh CBOIO TOUKY 3PCHUS U
Y9acTBOBAaTh B IUANOTE (CTYICHT-CTYICHT,
CTYICHT-TIPETIOAaBaTEeNb, CTYICHT-COTPYIHUK
1a60paTOpHN).

[1K-4.4. Bnaners HaBBIKAMH y4acTHs B
MHOTOCTOpPOHHEH Hay4HO Oecenie, UCTIONIb3Ys B
YCTHOH peur ceuuprIecKyro XUMHUIECKYIO
TEPMHUHOJIOTHIO

BrazieTs: HaBbIKaMy yJacTus B
MHOTOCTOpPOHHEH Hay4HOH Oecene, UCIIOIb3Ys B
YCTHOH peur cnetupriIecKyro XMMHUIECKYIO
TEPMHHOJIOTHIO

Kelic-3aja4a;
nabopaTopHbIE
paboThI; pedepaTsl;
TOKJIa/1bl; KOMIUIEKT
TUTIOBBIX 33]1a4;
TecT,
KOHTpOJIbHast paboTa

I1K-6.1. 3HaTh OCHOBHBIE BO3MOKHBIE IPOOIIEMBI
cBoeil mpoeccoHaNbHON IeSITEeNFHOCTH

3HaTh: OCHOBHBIC BO3MOXHEIC ITPOOJIEMBI CBOCH
PO ECCHOHATHFHON IS TETFHOCTH

IIK-6.2. 3HaTh MyTH pelIeHUs] BO3HUKAIOIIUX
po0JieM

3HATh: ITYTU pCHICHW S BO3HUKAIOIINX HpO6J'IeM

T1K-6.3. YMeTh BBISBIISITH BOSHUKAIOIIME
MIPOOJIEMBI M OCYIIECTBIIATH UX pa30op ¢ MEIbI0
TTOVCKA MyTEeH UX PEIICHUS

YMerTb: BBISBISATH BO3HUKAIOIINE TPOOIEMBI U
OCYIIECTBIIATH UX pa300p C LEIbIO TONCKA
IyTel UX pelleHus

[1K-6.4. YMeTb BBIIENIAT TTIaBHBIE TIPOOIIEMBI
TIPY UCHOJIHEHNH CBOEH NMpodecCHOHATIBHON
JIESITENbHOCTU

YMeTh: BBIIENATD TTIaBHbIE TPOOJIEMBI IPU
WCIIOJIHEHUH CBOEH MpodeccHoHaNbHON
JIeSITENbHOCTU

[TK-6.4. Brnaziets crtocOOHOCTBIO K OMPEICTICHHIO
1 aHaTU3y Ipo0IIeM, BO3HUKAIOIIUX TPU
WCTIOJTHEHUH CBOCH MPOdecCHOHATBHOM
JIESITETHHOCTA

Brnagers: clocOOHOCTBIO K ONPEASIICHUIO U
aHaJIU3y Mpo0iIeM, BO3HUKAIOMINX PU
WCIIOJIHEHUH CBOEH MpodeccCHOHaNBEHON
JIeSITENbHOCTU

Kelic-3aja4a;
nabopaTopHbIE
paboThI; pedepaTsl;
TOKJIa/1bl; KOMIUIEKT
TUTIOBBIX 33]1a4;
TecT,
KOHTpOJIbHast paboTa

[1K-7.1. 3HaTh OCHOBHYIO JIUTEPATYpy IO
METOJIMKE MPENOIaBaHNsl XUMHH, TIPOBECHUIO

3HaTk: OCHOBHYIO JIUTECPATYPY IO MECTOAUKEC
npenogaBaHus XUMHWH, MIPOBCACHUIO

Kelic-3aja4a;
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9KCTIEPUMEHTAIBHBIX paboT. 9KCTIEPUMEHTAIBHBIX paboT. Ha60paTOpHHe
HK-?.%. YMeTb IpaBUIBHO COCTABIIATH KOHCIIEKT YMeTBi MIPaBUJIBHO COCTABIISATH KOHCIIEKT paGoThl; pedepatsr;
JIEKIUH, ONPEAENATH TIIaBHBIC TTOJIOKEHHS JIEKIWH, ONPEAENATH TIIaBHBIE TTOJIOKEHHS .

JIOKJIaJbI; KOMILICKT
W3JI0KEHHUS TIPEIMETA. W3JI0KEHUS TIPEIMETA.
I1K-7.3. YMers Ha OCHOBE y4e€OHOM JIMTEpaTypsl | YMETh: HA OCHOBE y4€OHOW JINTEPATyPHI THIOBBIX 3a/1a4,
BBIJICIIATD TIIaBHOE M UCITONIB30BATH ATH BBIJICIIATD TIIaBHOE M UCITONIB30BATh ATH TCCT,
CBEIICHHUS JUTS OOBSICHEHUS PE3YJIbTaTOB CBEIICHHUS JUTS OOBSICHEHUS PE3YJIbTaTOB KOHTpOJbHAs paboTa
MIPaKTHYECKUX padoT, 00J1a1aTh HABBIKAMHA MIPaKTHYECKUX padoT, 00J1a1aTh HABBIKAMHA
nox0opa U penieHus 3a1ad Uil [IPOBEACHUS noxg0Oopa U penieHus 3a1ad Uil [IPOBEACHUS
CEeMUHAPCKUX 3aHATHH CEeMUHAPCKUX 3aHATHH
I1K-7.4. Bnaners HaBbIKaMu B 0TOOpe MaTepruana | Braners: HaBbIKaMu B 0TOOpE MaTepuana s
JUISL IPOBEJICHUS IIPAKTUYECKHUX 3aHATHI U MIPOBEACHUS ITPAKTHUECKUX 3aHATHH U
71a00paTOpHBIX paboT 10 pe3yibTaTaM aHaiu3a | JabOpaTOpHBIX paboT IO pe3yiabTaTaM aHaIHn3a
JINTEPaTYpPHBIX JIAHHBIX. JINTEPaTYPHBIX JAHHBIX.

[TpomexyTrouHass aTTecTalus OCYIIEeCTBIsieTcss B Qopme dk3ameHa. CpOKM aTTeCTAIMOHHBIX
UCIBITAHUN YCTAaHABIMBAIOTCS YYE€OHBIM IUTAHOM OCHOBHOW 00Opa30BAaTENbHOW MPOrpaMMBbI, TpaduKoM
y4eOHOTO Tmpollecca Ha Yy4YeOHBIH TOJN H TPUKA30M PEKTOpa, PErIAMEHTUPYIOIINM TPOBEICHUE
3K3aMEHAIIMOHHBIX CECCUH.

Jnst 3ToM (GOpMBbI MPOMEKYTOUHOM aTrTecTalvu pa3pabOTaHbl LIKANbI, KPUTEPUH U MPOIETYPHI
OIICHUBAHMS YacTel U KOMIIOHEHTOB (3HATh, YMETh, BJI/I€Th) KOMIIETCHIIHA.

Tekymuii KOHTPOJIb 3HAHUM, YMEHUW U HABBIKOB JUISI OLIEHUBAHUS KOMIIOHEHTOB JUCUUILUIMHAPHBIX
gacTell KOMIIETCHIIMI OCYIIECTBIISETCS HA MPOTSDKEHUH BCEX JIGKIIMOHHBIX U JTA0OPATOPHBIX 3aHATHH B 3
cemectpe. OH MPOBOAUTCS TOCIHE HM3YyYCHHS HOBOW TEMBI C IENBIO BBISCHEHUS HanOOJee CIOKHBIX
BOIIPOCOB, CTENEHU YCBOCHHS MH(MOPMALIUU, TOJUIEPKAHUS BHUMAHUS CIYIIAIOUICH ayAUTOPHH, a TaKkKe
KaXJbIM CTYJI€HTOM UHIMBUIYAJIBHO.

CTyneHThl THINYT OJIHY KOHTPOJIBHYIO pPabOTy, CHAIOT OTYEThl B OJIIGKTPOHHOM BHJAE IO IISATH
nabopaTopHBIM paboTaM, BBICTYMAIOT C MPE3EHTAIMSAMHU 10 OJHOMY W3 Pa3AeNioB JIEKIIMOHHOTO Kypca,
Y4acTBYIOT B pa300pe pa3IMYHbIX CUTYAI[MOHHBIX 3a/1a4.

PyOexHbIif KOHTPOJIb OCYIIECTBIISIETCS MPOBEACHUEM TECTHPOBAHUS.

Pe3ynbTaThl aKTUBHOCTH CTYJIEHTOB OIICHHBAIOTCS MO 4X-0a/UIbHOM IKajne W 3aHOCATCS B KHUXKKY
npenogaBaTensi. OHU yYUTBHIBAIOTCS B BHUAEC MHTErPAJbHON OLEHKH MPU MPOBEICHUU MPOMEKYTOUHOU
aTTeCTalluU.

CTpyKTypa 3K3aMeHALIMOHHOT0 OHnJieTa:
DK3aMEHAITMOHHBIA OWJIET BKIIIOYaeT B ce0s TPU TEOPETHUYECKHX BOIPOCAa U3 PA3HBIX Pa3JieioB
nporpammbl. OLeHKa YCTIEITHOCTH OCBOCHUS AUCIUILTUHBI (POPMHUPYETCS MO YeThIpexOaNbHOM cucTeMe:

— «HEYJIOBJIETBOPUTEIILHOY;
— «YIOBJIETBOPUTEIBHOY;
— «XOpOLLIOY;

— OTIIHYHOY.

Bomnpocsl k 3xk3amMeny

1. BerBu TeopeTHUECKON XMMHMM M peIIaeMble C UX IMOMOUIbI0 3amadyn. KpaTkas xapakTepHCTHKa
METOJIOB MOJICKYJISIDHON TUHAMUKH, MOJICKYJSIPHON MEXaHUKH, KBAHTOBOH XMMHUH, MOJIEKYISIPHOTO
MOJICTIUPOBAHUS M XeMOUH(POPMATUKHU. JJOCTOMHCTBA, HEJJOCTATKH ITHX METOIO0B. ,H X BO3MOKHOCTH
B PELICHUU MPAKTUYECKUX U (QyHIAMEHTAIBHBIX 33/1a4 OPraHMYECKOW U HEOPraHWYeCKONH XUMUH.

2. BrruncnurenbHas XUMUS KaK CIOCOO MPOBEACHUS XMMHUYECKHX HCclenoBaHUil. THIOBBIE 3a1auu
BBIUMCIIUTEIBHON XUMHUU.

3. XemouH(popmaTHKa Kak Hay4yHas aucuuiuinHa. Omnpenenenue. Hayunele HampaBieHus,
o0beTMHsIeMbIe XUMOUH(POPMATUKOM.

4. Xemo- u OuonH(popMaTHKa B PEIICHUH OCHOBHBIX 3a7a4 (PU3UUECKON OpraHnYecKOd XUMHH.
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22,

23.

24,
25.

26.

[lonsiTue 0  MOJECNUPOBAHMM  «CTPYKTYpa-CBOMCTBO» U «CTPYKTYpa-akKTMBHOCTHY» B
XeMOMH(OpPMAaTHKE.

WHAyKTUBHBIA M JEAYKTHBHBIA MOIXOABI B XeMo- W OuomHpopmaruke. Llenu, mpecnemyembie
XeMOMH(POPMATUKOM.

MonekynsipHasi MEXaHUKa KaK METOJI pacyeTa reOMEeTpHM M 3Hepruu Moiiekyia. IIpeumymiecta u
HEIOCTAaTKU 3TOTO METO/IA.

[loHATHE «CHJIOBOE IIOJIE» B BBIYMCIUTEIBHONM XUMHHM. METOJ CHIIOBBIX IIOJIEH Kak METOZ,
peaNnu3yroIuil OCHOBHYIO UICK0 MOJIEKYJIIPHON MEXAHUKHU.

PacueT nosHo# 3HEprur MOJIEKYIBl U €€ SHEPTeTHYECKUX COCTABIISIONIUX B METOI€ CHIIOBBIX MOJIEH.
CBs3BIBaIONINE U HECBSA3BIBAIOIINE B3aUMOJICHCTBUS B MOJIEKYJIaX.

Teopernueckre OCHOBBI METOJA  MOJICKYJISIpHOM  auHaMuKW. IIpencraBieHue  MOJIEKys
OpPraHUYeCKUX COCTUHEHUN B METOJIE MOJIEKYJIIPHON TUHAMUKH.

MexaTOMHBIE B3aUMOJCHUCTBUS M CyMMapHBIE CHJIBI B MOJIEKYJIax B METOJIE MOJICKYISIPHOM
IMHAMUKU. PacdeT 3BOJIONHMM MOJIEKYSPHBIX CHUCTEM, a TaKXXe TPACKTOPUU HUX JBIDXKEHHUS BO
BpeMeHHU. JIOCTOMHCTBA, HEJJOCTATKH 3TOTO METOJA, €r0 BO3MOYKHOCTH B PELICHUU NMPAKTHUECKUX U
(byHIaMEHTAIBHBIX 33/1a4 OPraHUYeCKOW M HEOPraHU4YeCKOH XUMHUH.

[TonsiTne «XMMHYECKOE MPOCTPAHCTBO». (OCHOBHBIE CHOCOOBI TPEICTABICHUS XUMHYECKUX
coeMHEeHu (CTpykTypHas ¢opmyna, Opyrro-popMmyna, TpUBHAIbHOE Ha3BaHHE, Ha3BaHHE B
cooTBeTcTBUU ¢ HOMeHKIarypoit TIOITAK).

I'padpl W BEKTOpHI JECKPUIITOPOB) Kak CHOCOOBI MpexacTaBieHus Mojoekyna. Ilonsarue
MOJIEKYJSIPHOTO Tpada B TEOPETHUYECKOH XUMHUH. MosekyaspHO-TpadoBoe MpencTaBieHHE
OpPraHU4eCKUX MOJIEKYII.

Onucanue CTPYKTYp XHUMHMYECKHX COCAMHEHHH C MCIOJNb30BAaHUEM BEKTOPOB MOJICKYISPHBIX
neckpunTopoB. [loHsTHE NecKkpunTopa B BBIYMCIMTEIBHONH XMUMHHU. TpeOOBaHUs, MPUMEHSEMBIE K
MOJIEKYJISIPHBIM JeckpunTopam. JKenaTeiabHble XapaKTepUCTUKH JECKPUIITOPA.

CoBpemMenHble Kinaccupukanuu AeckpuntopoB. 1D-4D-neckpuntopsl u 1D-4D —mpencraBnenus
MPOJIEKYJI B BEIYUCIUTEIHOM XUMUH.

Pacuer mMep cxo/cTBa XUMUYECKUX COSMHEHH HA OCHOBE PA3IMUHBIX TUIIOB METPHK (IKBKIIUIOBO,
MaHX?TTEHCKOE PAcCTOsIHUE, paccTosHue Maxananobuca, MHUHKOBCKOTO U T.1.), Koa(duuueHTta
Tanumoro, [aiica, Kap6o, TBepckoro u T.1.

Knaccugukanus npenctaBieHU XMMHUYECKMX COCIMHEHUH B 3aBUCUMOCTH OT UX OPraHU3aLUHU
(TuHelHOe, TMpeICTaBICHUS  MOJEKYIAPHBIX  rpadoB, TpEeXMEpHbIE U YEThIpeXMEpHbIC
npencrasieHus. [loHATHE «MaTpHIa CBA3€H», «MaTpHILla PACCTOSHUN», «MaTpUIla CMEXHOCTH»,
CTpYKTYpbl Mapky1ua, Z-MaTpulia B BBIYACIUTEIBHON XUMHUU.

CoBpeMeHnHble TpeOOBaHMS K CTaHIApTHBIM OOMEHHBIM (opmatam aitnoB. Kiaccuduxanums
CTaHJapTHBIX 0OMEHHBIX opmaroB ¢aitioB. Popmaret MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, ux 1OCTOMHCTBA, a TAaKXKe OPraHUYEHUs, COBMECTUMOCTh C COBPEMEHHBIMH KOMITbIOTEPHBIMH
porpaMMaMu U IakeTaMH MPOrpaMM.

KonBeprammst Mexay pa3iuyHBIMU NPEJCTABICHUSAMU MOJIEKYJT B BBIYUCIUTENBHOW XUMHU U
BO3HUKAIOIINE TIPU 3TOM OCHOBHBIE MPOOJIEMBI.

IToaxonel 115 aBTOMaTuyeckol kouBeprauuu 2D-ctpykryp B 3D.

[TporpamMmbl 7151 aBTOMAaTHUECKOW KOHBEPTAIIMH MEX]Ty Pa3IMYHBIMU MPEACTABICHUSIMHI MOJIEKYI U
OCHOBHBIE TpeOOBaHUS K HUM.

OOmume cBepenus o 6a3ax naHHBIX. KOMIOHEHTHI MH()OPMAITMOHHOW CHCTEMBI (TIPUIIOKEHUS H
cucreMsbl 0a3 naHHbIX). Opranuzanus HHPOPMALUOHHOHN cucTeMbl. [ToHsATHE O KapTpUIKe TaHHBIX
U MeTagaHHbIX. Tumbel 0a3 JaHHBIX (MepapXuyeckas CHCTeMa, 0as3bl JaHHBIX CETEeBOrO THIIA,
PEISAIUOHHBIE 0a3bl JaHHBIX).

Tumnb! 6a3 ganHBIX 10 DHremo (JiuTepaTypHele, pakTorpaduyeckue, CTpyKTypHBIE).

Buapl CTpyKTypHOTO MOMCKa B PazIMYHBIX XUMHYECKMX 0azax JaHHBIX (IIOMCK IO CTPYKTYpe,
MOJICTPYKTYpE, HAJICTPYKTYpE, 0 TOJOOHIO).

DKCIIEPUMEHT, MPOCTPAHCTBO BBIOOPKM M pe3yabTar. CTaTHCTUKAa U BEpOSTHOCTb. IloBTOpeHME
ucnbITaHui. 3akoH OosblInx uncen. LlenTpanbHas npexaenbHas Teopema. COOp M aHAIM3 JAHHBIX.
CxaTue 1aHHBIX.
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27.
28.

29.

30.

31.

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

39.
40.

[TonsiTue «perpeccMoHHbIN aHanu3». OOIIMe TPUHIHIIBI TIOCTPOESHUS PETPECCUOHHBIX MOJICTICH.
[Mpuanunuaneaeie ommmaus Mexay SAR QSPR/QSAR-monensmu. Pacder u pusnueckuii cMbICT
perpeccuoHHbIX K03 duuuentoB. IlocTpoeHne perpecCHOHHBIX MOJENei, OMUCHIBAIOIINX
KOJIMYECTBEHHYIO CBSI3b «CTPYKTYpa-CBOMCTBO» U «CTPYKTYpPa-aKTHUBHOCTb» U KPHUTEPUH HX
anexBatHoctu (Mogenn QSPR/QSAR). F-cratuctika B perpecCHOHHOM aHaIU3e.

Oranbel PErpecCHOHHOIO aHajlu3a IPU IOCTPOCHHU PErpecCMOHHBIX Mojened. OCHOBHbIE
TpeOOBaHUS K PErPECCHOHHBIM MOJICIISIM.

[TakeTs! mporpamMm Juisi 0OpaOOTKM MCXOAHBIX JAHHBIX, PacyeTa Pa3HbIX THUIIOB JECKPHIITOPOB U
noctpoenust QSPR/QSAR-Moienei.

[MpenoOpaboTka manHbIX mepen moctpoeHneM QSPR/QSAR-mopneneii.  Maremarudeckast
npenodpaboTtka ganHbx. Kpatkas xapakrepuctuka 1D-6D-meronoB monenupoBanust QSAR.
MHoxecTBeHHas JIMHENHas perpeccus. JJoCTOMHCTBA M HEOCTAaTKU METO1a.

MeTto1 4acTUYHBIX HAUMEHBIINX KBapaToB. JIOCTOMHCTBA U HEAOCTATKH METOJA.

Merto Onmxaimux coceaeii. JJocTOMHCTBAa M HEAOCTAaTKA METOIA.

HckyccTBeHHBIE HEUPOHHBIE CETH. JJOCTOMHCTBA U HETOCTATKU METO/IA.

Meroz onopHBIX BEKTOPOB. JIOCTOMHCTBA U HENOCTATKA METO/1A.

JlepeBbs IpUHATHA pelieHui. JJOCTOMHCTBA U HEAOCTAaTKU METO/1a.

Cyrp MeTona MOJEKYISIPHOIO JOKHHra. AJTOPUTMBI MOJIEKYJISIPHOTO JOKHMHIAa M INPOTrpaMMHBIE
[TAKETBI, PEAIU3YIOIIHE 3TOT METO/.

Buiel METO10B MOJIEKYIISIDHOTO AOKHMHIA M UX MCIIOJIb30BAHKE B PEIICHUN IPUKIIAHBIX 3a4a4.
CoueraHue MeTOAa MOJIEKYJISPHOTO JOKMHIa € JIpYTMMM  METOJAaMU  MOJIEKYJISPHOIO
MOJEIUPOBAHUS.

CTpyKTypa 3K3aMeHALIMOHHOT0 OMJieTa:
DK3aMEHAITMOHHBIA OWJIET BKIIIOYaeT B ce0S TPU TEOPETHUYECKHX BOIPOCAa W3 PA3HBIX Pa3JieioB
IIPOrpaMMBL.

O06paszel PK3aMEHAIIMOHHOTO OMIeTa

MHWHOBPHAYKH POCCUMICKOHN ®EJEPAIINN

denepanbHOE rocyIapCTBEHHOE OI0/DKETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICILIEI0 00pa30BaHUS

1.
2.

«BAIIKUPCKH TOCYJAPCTBEHHBIIA YHUBEPCUTET»
XuMudeckuit pakyabTeT
Kadenpa ¢pusnueckoil XUMUM U XUMHUECKON SKOJIOTHH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

IO JUCHHUITIINHE TeopeTnyeckre METOIbI UCCISA0OBAHNS OHMOJOTMYECKOH aKTUBHOCTH MOJICKVYII

Hanpasnenue 04.04.01 «Xumus»
HamnpasnenHocts «@usnueckass XUuMHs

BeTBH TeopeTHUECKON XHMUU U PEIIaeMbIe C UX MTOMOIIBIO 3a1a4H.

Kparkass xapakTepuCTHKa METOJOB MOJCKYISIPHOH JWHAMHKH, MOJICKYJISIPHON MEXaHUKH,
KBaHTOBOW XHMHUH, MOJICKYJISIPHOTO MOJICTUPOBAaHUs M XeMOUH(opMaTuku. JlOCTOMHCTBA,
HEJIOCTaTKH ITUX METOJOB. VX BO3MOXHOCTHM B PELICHUU MPAKTUYECKUX M (yHIAaMEHTAIbHBIX
3a/1a4 OPraHUYECKON U HEOPraHUYECKON XUMUHU.

C ucnonp3oBanueM nporpammbl MarvinSketch paccuuraiite SIMP-cniektp mis monekynsr CqHig.
Omnpenenure Homep CAS it 5TOTO COSAMHEHUS.

VYrBepxaeHo Ha 3acenannu kadeapsr 07.06.2019, mporoxon Ne 11

3aBenyrouuii kapeapoit GU3NUECKo XUMUN
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U XuUMH4eckoi skosiornu baml'V, npod. A.T'. Mycradpuu
) y

2019-2020 yu. r. Kadenpa ®X u X3

Kputepun oneHkn Ha 3K3aMeHe:

- OLleHKA D (OTJIMYHO) BHICTABIIAETCS CTYACHTY, €CIIU CTYACHT Jall IIOJIHbIE, pa3BEPHYThIE OTBETHI HA
BCE TEOPETUUECKUE BOIIPOCH OUJIETa, MPOIEMOHCTPUPOBAII 3HAHHE (PYHKIIMOHAIBHBIX BOBMOKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE NIPUMEHATH TEOPETUUECKNUE 3HAHUS ITPH BBIIIOJHEHUU
NpakTU4YecKux 3a1anuil. CTyneHT 0e3 3aTpyIHEHH OTBETUII Ha BCE JOMOJHUTEIbHBIE BOIIPOCHI.
[IpakTryeckas 4acTh pabOTHI BBIMOIHEHA MTOJIHOCTHIO 0€3 HETOYHOCTEH U OIIMOO0K;

- OLIeHKA 4 (XOpoLI0) BBICTABIISAETCS CTYACHTY, €CIU CTYAECHT PACKPHUI B OCHOBHOM TEOPETHUECKUE
BOIIPOCHI, OJIHAKO JOMYIIEHBl HETOYHOCTH B ONPEJEIEHUN OCHOBHBIX NOHATUH. [Ipu oTBETE Ha
JOTIOJTHUTEIBHBIE BOMIPOCHI IOMYILEHBI HEOOIbIINE HETOUHOCTHU. [IpH BHIOJIHEHUN MPAKTHYECKOM YacTH
paboThI OMYIIEHBI HECYIIECTBEHHBIEC OIIHOKH;

- OLleHKA 3 (YA0BJIETBOPHUTENLHO) BEICTABIISAETCS CTYACHTY, €CIIU IIPU OTBETE HAa TEOPETHUUECKUE
BOIPOCHI CTYJICHTOM JIOTTYILIEHO HECKOJBKO CYHIECTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX TOHSATHIA.
Jloruka v MOJTHOTA OTBETA CTPAAAIOT 3aMETHBIMH U3bsTHAMH. 3aMETHBI POOEITbl B 3HAHUM OCHOBHBIX
MeTo/10B. TeopeTnyeckue BOMpOCH! B LIEJIOM M3JI0KEHBI JOCTATOYHO, HO € IIPOIyCKaMU MaTepHaia.
HmeroTcs mpuHIMINATbHBIE OIIMOKU B JIOTUKE TIOCTPOEHUS OTBETa Ha BONpoc. CTYIEHT He perIn 3a1aqy
WIH TIPU PELICHUHU JAOTYIIEHBI IPpyOble OINOKH;

-OLleHKAa 2 (Hey10BJIETBOPUTEIbHO) BHICTABIISICTCS CTYACHTY, €CIIH OTBET Ha TEOPETUUYECKUE
BOIIPOCHI CBUJIETENILCTBYET O HENIOHMMAHUU U KpaliHE HENOJHOM 3HAHUHM OCHOBHBIX IOHSITHHA U METOJOB.
OOHapyKuBaeTCsl OTCYTCTBUE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUH MTPH BBITIOJTHEHUU
[IPaKTUYECKUX 3a0aHui. CTYAEHT HEe CMOT OTBETUTh HU HAa OAWH JONOJHUTEIbHBIN BOIPOC.

Kputepuu ouenku (B 0a/iiax) BBICTYIUIEHUS] ¢ Mpe3eHTanued u AokjaaaoMm, pedepara - 0 6amios
BBICTABIISICTCS CTY/ICHTY, €CJIH . CTYACHT HE UMEET IpecTaBiIeHus 00 00CyX/1aeMOM BOIIPOCE;

- OlleHKa 2 (HEYJOBIETBOPUTEIIHHO) BBICTABISICTCS CTYICHTY, €CIM CTYACHT JAEMOHCTPHUPYET HE3HAHUE
TEOPETUYECKUX OCHOB IMPEAMETa, HE YMEET JIeNaTh apryMEHTUPOBAHHBIC BBIBOABI U MPUBOIUTH PUMEDPHI,
MOYTH HE BJIAJEET MOHOJIOTUYECKOW pEUYbl0, HE BIAJEET TEPMHUHOJOTHEH, MPOSBISET OTCYTCTBUE
JIOTUYHOCTH U TIOCJIEOBATENLHOCTHIO U3JIOKEHUS, ACNAeT OIMMUOKU, KOTOPhIE HE MOKET HCIPABUTh JaKe
MIPU KOPPEKITUH MPENOIaBaTeIeM, OTKa3bIBAETCS OTBEYATh HA 3aHATHH);;

- omeHKa 3 (yIOBJIETBOPUTEIILHO) BBICTABISIETCS CTYACHTY, €CIIM CTYACHT UMEET He B JOCTATOYHON Mepe
c(OpMHUPOBAHHBIE M COJEpIXKAIUE CYIIECTBEHHBIE MPOOENbl MpeAcTaBiIeHus 00 00CyX aaeMoM BOMpOCe
(CTYIEHT JEeMOHCTPHUPYET HETITYOOKHE TEOPETUIESCKIE 3HAHMS, IPOSIBIISIET CJ1a00 cPOPMUPOBAHHBIC HABBIKU
aHalM3a SIBJICHUN U TIPOIECCOB, HEAOCTATOYHOE YMEHHE JIeNIaTh apTyMEHTHPOBAHHBIE BBIBOJIbI U IPUBOIUTH
MPUMEPHI, TIOKAa3bIBACT HE JOCTATOYHO CBOOOJHOE BIAJCHHWE MOHOJOTHYECKOW pPEUYbl0, TEPMHHOJOTHEH,
JIOTUYHOCTBIO W TOCJIEIOBATEIBHOCTHIO U3IIOKEHUS, JENIaeT OMUOKU, KOTOPhIE MOXKET UCHPABUTH TOJIHKO
MIPU KOPPEKITUH MPENOIaBATEIEM);

- omleHKa 4 (XOpOII0) BBICTABISAETCS CTYACHTY, €CIH CTYACHT MMeeT chopMHUpOBaHHBIC, HO COJAEpIKAIINe
OTHeNbHBIE TPOOENbl TPEACTaBICHU 00 00CyX)IgaeMoM BoOIpoce (CTYACHT IEMOHCTPUPYET MPOYHBIE
TEOPETUYECKUE 3HAHMS, BIAJCET TEPMHUHOJIOTHEH, JellaeT apryMEeHTHUPOBAHHBIE BHIBOJABI U OOOOIICHMS,
MPUBOJUT MPUMEPHI, MOKA3BIBAET CBOOOTHOE BJIAJEHUE MOHOJIOTUYECKOW PEUYbl0, HO TPU ITOM JeNaeT
HECYIIECTBEHHBIC OIIMOKH, KOTOpPhIE OBICTPO HCIPABISET CAMOCTOSTENHHO WM MPU HE3HAYUTEIHHON
KOPPEKIINH MPETOIaBaATEIIEM );

- OlleHKa 5 (OTJIMYHO) BBICTABIISIETCS CTYACHTY, €CIU CTYIACHT UMeeT C(hOPMHUPOBAHHBIE CHCTEMAaTUIECCKHE
npeacTaBiIeHus 00 00CyXJaeMOM BOIpoOce (CTYACHT NEMOHCTPUPYET CUCTEMHbIE TEOPETUUYECKUE 3HAHUS,
BIIQJICET TEPMUHOJIOTUEH, JeNaeT apryMEHTHPOBAHHBIE BBIBOJBI W 00OOINEHUS, MPHUBOIUT MPUMEPHI,
MOKa3bIBaeT CBOOOJHOE BIAJICHUE MOHOJOTMYECKOW pEuYbl0 M CHOCOOHOCTH OBICTPO pearupoBaTh Ha
YTOYHSIOIINE BOIIPOCHI).

KpuTtepnu onieHKkH yyacTusi CTYACHTOB B pa300pe THUIIOBBIX 3a/1a4
- O1leHKa 2 (HeYJOBJICTBOPUTEIBHO) 32 PEIICHUE KaK/I0W CUTYallMOHHOM 3a/1a4i BBICTABIISICTCS CTY/ICHTY,
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€CIT OH JIEMOHCTPHPYET HE3HAHUE TEOPETUUECKUX OCHOB IPEAMETa, HE YMEET JIeJIaTh apr'yMEHTHPOBAaHHbBIE
BBIBOJIbI U TPUBOJUTH NMPHUMEPHI, MOKA3bIBACT c1ab0e BiaJeHHE MOHOJOTMYECKOW pEuyblo, HE BIAJEET
TEPMUHOJIOTHEH, TPOSABISAET OTCYTCTBHE JIOTMYHOCTH M TOCJIEIOBATEIBHOCTBIO M3JI0KEHUS, JeaeT
OLIMOKH, KOTOPbIE HE MOXKET MCIPABUTH Ja)e MPHU KOPPEKLUHU MpPEeroiaBaTeseM, OTKa3bIBAE€TCsl OTBEYATh
Ha 3aHATUH);

oneHka 3 (YZIOBJIETBOPUTEIHHO) 32 PELICHUE KaXKIOW CUTYallMOHHOM 3a/1a4M BBICTABISICTCS CTYJCHTY, €CIIH
OH nMeeT c(hOPMUPOBAHHBIE, HO COJIEPKAINe CYIIECTBEHHBIE MPOOEbl MPEICTaBICHHUS 00 00CyXaaeMOM
Bompoce (CTyOeHT JEMOHCTPUPYET HErayOOKHe TEOpPeTUYECKHUE 3HaHWs, MposBIsLeT  ciabo
cOpMHpOBaHHBIE HABBIKM aHANM3a SBJICHUH W MPOIECCOB, HEIOCTATOYHOE YMEHHME JIeNaTh
apryMEHTHPOBAHHBIE BBIBOJBI U MPHBOAUTH NMPUMEPHI, MMOKA3bIBAET HE JOCTATOYHO CBOOOIHOE BIIAJICHUE
MOHOJIOTUYECKOH pPEeUbl0, TEPMUHOJOTHEH, JIOTUYHOCTHIO M MOCIEIOBATEIbHOCTHIO M3JIOKEHUS, AeaeT
OLIMOKH, KOTOPHIE MOYKET UCIIPABUTH TOJIBKO MPU KOPPEKLIUHU MPETOaBaTEIEM).

- oleHKa 4 (XOpOIIO) 3a PEeUICHUE KaXIOW CHUTYyallMOHHOM 3a/aul BBICTABIISICTCS] CTYACHTY €CIIM CTYACHT
umeet c(hopMUPOBAHHBIE, HO COJIEPIKAIINE OTIENIbHBIE IPOOETBI IpecTaBiIeHUs: 00 00CyK/1aeMOM BOIIpoCe
(CTymeHT JOeMOHCTpUpYET MpOYHbIE TEOPETHYECKHE 3HAHWS, BIAJCET TEPMUHOJOTHEH, JenaeT
apryMEHTHPOBAHHBIE BBIBOABI U OOOOIIEHUS, MPUBOAUT IMPHUMEPHI, MOKA3bIBACT CBOOOJIHOE BIAJACHUE
MOHOJIOTUYECKOH peyblo, HO MPH 3TOM JeJaeT HECYIIeCTBEHHbIE OIIMOKU, KOTOpBIE OBICTPO HCHPABIISIET
CaMOCTOSITEJILHO WM IIPU HE3HAYUTETbHONH KOPPEKLIUHU TPEnoJaBaTesiem);

- OIleHKa 5 (OTIMYHO) 3a pelIeHue KaXKI0H CHUTYallMOHHOM 33aJ]a4d BHICTABIISICTCS CTYIACHTY €CIIM CTYICHT
uMeer Cc(hOPMHUPOBAHHbIE CHUCTEMAaTHYECKUE TpeAcTaBieHuss 00 oOcyxgaeMoM Bompoce (CTYIeHT
JIEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMS, BIa/IeeT TEPMUHOJIOTHEH, AeTaeT apryMEeHTUPOBAaHHbIE
BBIBOJIbI M 000O0IIEHNUS, TPUBOAUT MPUMEPHI, MOKA3bIBAET CBOOOJHOE BJIa/ICHHE MOHOJIOTHUYECKOH pedbio U
CIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOTIPOCHI).

IMPOT'PAMMA T'PYIIIIOBBIX 3AHATHUI

Paznen 1. Begenne. Knaccugukanusi BBIYMCIANTEIbHBIX METO/I0B

[Ipenmer nucuunnubel. [I[puMeHEHHE METOJOB TEOPETHUYECKOW XMMHHM B PEIIEHUU MPAKTUYECKUX
3a7a4. BeTBM TEOpEeTMUYECKOM XMMHUHM M pEUIaeMble C HMX IOMOLIBIO 3aJaud. B3auMoCBsI3b MEXIY
pPa3IMYHBIMU HAMPABICHUSIMHU TEOPETHUECKOM xumuu. KpaTkas XapakTepucTHKa METOJ0B MOJEKYISPHOU
JUHAMUKH, MOJIEKYJIPHOM MEXaHMKH, KBAHTOBOM XUMHHM, MOJIEKYJISIPHOIO MOJEIUPOBAHUSA U
xeMouH(popmaTtuku. JIOCTOMHCTBA, HENOCTaTKA JTHUX METOAOB. X BO3MOXHOCTH B pEIICHUU
MPAKTUYECKUX U (DYHAAMEHTaIbHBIX 3aJa4 OPTaHUYECKOW M HEOPraHWYecKOW XWMUU. BrraucrnurenbHas
XUMHSI KaK CIIOCO0 MPOBENCHUST XUMHUECKUX HCCe0BaHUN. THUITOBbIE 3a1a4H BBIYUCIUTEIHHON XUMUHU.

Pa3nen 2. XemonnpopMaTHKka KaK HAyYHasl JUCHHUILINHA

Onpenenenue. Hayunble HampaBieHHs, OObEAUHAEMblE XUMOMH(POPMATUKOH. Xemo- U
OnomH(popMaTUKa B pEIIICHHHd OCHOBHBIX 3a7ay (pu3uueckoil opranmdyeckoil xumuu. IloHsATHE O
MOJICTIUPOBAHUH «CTPYKTYpPA-CBOWCTBO» M «CTPYKTYpPa-aKTMBHOCTBHY» B XeMOMH(popMmaTuke. MHIyKTUBHBIHA
U IeAYKTUBHBIN OIXO0/IbI B XeMO- U buonHdopmaruke. Llenu, npecieayembie XeMOUH(POPMATUKOH.

OcHoBHbIE BO3MOKHOCTH ITporpammbl MarvinSketch.

Pasnen 3. MoJieky/isipHasi MeXaHUKA B PelICHUM HAYYHBIX 33/1a4

MonekynsipHas MEXaHUMKAa KaK METOJ pacuera F€eOMETpUM U sHepruu Mojekyn. [Ipeumyiectsa u
HEJIOCTAaTKHU 3TOro Meroja. IIoHATHE «CHUIOBOE MOJIE» B BRIYMCIMTEILHOM XUMUHM. METOI CUIOBBIX IOJICH
KAaK METO/l, PCAIU3YIOLIUN OCHOBHYIO UJICI0O MOJICKYJIIPHON MEXaHUKU. PacdeT IOoMHONM S3HEPTrUU MOJIEKYJIbI
U €€ SHEPreTUUECKUX COCTaBIAIOMUX. CBI3bIBAIOIINE U HECBSI3BIBAIOIINE B3aUMOJICHCTBUS B MOJIEKYJIaX.

JladopaTopHoe 3ansitue 4. MoJjiekyJIsipHasi JTMHAMMKA B PellIeHUN HAYYHbIX 32124

Teopernueckre OCHOBBI METOJA MOJEKYJIAPHOW JMHAMUKH. [IpencraBineHue  MoOJexyl
OPraHUYEeCKUX COCIMHEHUNW B METOJAE MOJIEKYJSAPHOW JIMHAMUKUA. MEKAaTOMHbIE B3aUMOJCUCTBUSA U
CYMMAapHbIE€ CHJIBI B MOJIEKYJIaX B METOJAE MOJIEKYJISIPHOM AMHAMHUKHU. PacdeT 3BOJIOLHMM MOJIEKYJISIPHBIX
CHUCTEM, a TaK)XE TPACKTOPUHM HX JBHKEHHS BO BpeMEHH. JIOCTOMHCTBA, HEAOCTATKHA 3TOr0 METOJAA, €r0
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BO3MOKHOCTH B PEIIEHUM MPAKTUYECKHX M (DyHIAMEHTAIbHBIX 3a7ad OPraHU4YeCKOM W HeopraHM4ecKon
XUMUH.

Pa3nes 5. Cnoco0bl npeacTaBiieHUs XMMHYECKHX COCJUHEHUI B BBIYMCIUTEIbHOH XUMHUH

[TonsiTHE «XMMHYECKOE MPOCTPAHCTBO». (OCHOBHBIE CIIOCOOBI MPEACTABICHUS XHUMHUYECKHX
coeMHEeHuH (CTpyKTypHas Gopmyna, OpyTTo-QopMmylia, TPUBHAIbHOE Ha3BaHUE, Ha3BaHUE B COOTBETCTBUU
¢ Homenknatypoit MIOITAK). I'pahbl 1 BEKTOpBI AECKPUNITOPOB) KaK CHOCOOBI MPEICTABICHHUS MOJIOEKYII.
[TonsiTne MonekymsipHoro rpada B TeOpeTHUYEeCKOM XuMuU. MosekynsipHO-TpadoBoe MpeJcTaBICHHUE
OpraHMuYecKux MousieKyld. OmnucaHue CTPYKTYp XMMUYECKMX COEIMHEHUH C HMCIOJIb30BAHUEM BEKTOPOB
MOJIEKYJISIPHBIX  I€CKpUNTOpOB. IloHsATHE neckpunTopa B BBIYMCIMTENbHON XuMHH. TpebGoBaHus,
IIPUMEHSEMBIE K MOJIEKYJISIPHBIM  JECKPUIITOPAM. JKenarenpHble XapaKTEPUCTUKU JIECKPUITOPA.
Cospemennble kinaccupukanuu geckpuntopoB. 1D-4D-neckpunropsr u 1D-4D —npencraBieHust MpOJIEKy
B BBIYMCIUTEIBHON XUMUU. Pacuer Mep cxoicTBa XMMHUYECKUX COCIUHEHUM Ha OCHOBE Pa3IMUHBIX THUIIOB
METpPUK (IKBKJIMJOBO, MAaHXITTEHCKOE pacCTOsiHHME, paccTosiHue MaxamaHoOuca, MHHKOBCKOTO U T.I.),
koapduuuenta Tanumoto, [aiica, Kap6o, TBepckoro u T.1.

Knaccugukanusi npencTaBieHU XUMHUYECKHMX COCJUHEHUH B 3aBHCHUMOCTH OT HMX OpraHU3aluu
(TmHeMHOe, TPEeACTaBICHUS MOJEKYISAPHBIX TpadoB, TPEXMEPHBIE U UYETHIPEXMEpPHBIC MPEACTaBICHHUS.
IlonsTHE «MaTpHLla CBA3EI», «MaTpULla PACCTOSIHUI», «MaTpHlla CMEXHOCTU», CTPYKTypbl Mapkyma, Z-
MaTpHIla B BBIYMCIUTEIBHON XUMUU.

Pa3nen 6. CranaapTHbie o00MeHHbIe GopMaThl (PaiilyIOB B BBIYHCIUTEIbLHOH XUMHUH

CoBpeMeHnHble TpeOOBaHMS K CTaHAAPTHBIM OOMEHHBIM Qopmaram daiinos. Knaccudpukarnms
CTaHJapTHBIX 0OMEHHBIX (hopmaToB daiioB. Dopmaret MDL, SDF, RXN, RDF, Sybyl mol2, PDB, CML,
UX JOCTOMHCTBA, & TAK)KE OPraHMUEHUs], COBMECTUMOCTh C COBPEMEHHBIMH KOMIBIOTEPHBIMU IMPOrpaMMaMH
U TIaKeTaMU IPOTPaMM.

KonBeprarmst MeX1y pa3IMuHbIMU MIPEJICTABICHUSIMH MOJIEKYJ B BBIYMCIUTEIBHON XUMUU U
BO3HUKAIOIINE TIPU 3TOM OCHOBHBIE MpoOieMbl. [Toaxoap! s aBTOMaTHUecKoi koHBepTamu 2D-cTpykTyp
B 3D. IlporpaMmsl [J1s1 aBTOMaTHYECKONH KOHBEPTALIMU MEXIY Pa3IHUYHBIMU HPEACTABICHUIMHI MOJIEKYI U
OCHOBHBIE TPeOOBaHUS K HUM.

Pa3nen 7. Xumnueckne 6a3bl JaHHBIX

OOmme cBeneHuss o 0a3ax gaHHBIX. KOMIMOHEHTH! MH(POPMALMOHHOW CHUCTEMBbI (IIPUIIOKEHUS U
cucteMbl 0a3 maHHbIX). Opranuzanus uH(GOpMAIMOHHON cucTeMbl. [loHATHE O KapTpHKe NaHHBIX U
MeTaJlaHHbIX. Turel 0a3 MaHHBIX (MepapXuyeckas CHCTeMa, 0a3bl JaHHBIX CETEBOIO THIIA, PENISALMOHHBIC
0a3bl JTaHHBIX).

Tumnb! 6a3 gaHHBIX 10 DHremo (JiuTepaTypHele, pakTorpaduyeckue, CTpyKTypHBIE).

Bunpl CTpyKTYpHOTO MOKMCKA B PA3JIMYHBIX XUMUYECKUX 0a3aX JaHHBIX (ITOMCK IO CTPYKTYpE,
MOJICTPYKTYpE, HAJICTPYKTYPE, 10 TIOJOOHIO).

Pa3znen 8. Perpeccuonnbrii anamm3 u QSPR/QSAR-Mone1npoBaHue Ha ero 0oCHOBe

DKCIEPUMEHT, MPOCTPAHCTBO BBIOOPKHM M pe3ynbrar. CTaTUCTHKAa W BEPOSATHOCTH. [loBTOpeHue
UCTBbITaHUN. 3aKoH Ooybmux yncen. LlenTpanbHas npeaenbHas Teopema. COop u aHanu3 JaHHbIX. Cxarue
JTAHHBIX.

[TonsiTne «perpecCHOHHBIA aHamu3». OOLIMe MPUHLIUIBI NOCTPOCHHUS PETPECCHOHHBIX MOJEIEH.
[Mpuamunuaneaeie ommmyus Mexay SAR  QSPR/QSAR-monensmu. Pacyer u  (u3uueckuii CMBICT
perpeccuoHHbIX  Kod(p¢uimentoB.  [locTpoeHne  perpecCHOHHBIX  MoJeNed,  ONMHCHIBAIOIIUX
KOJIMYECTBEHHYIO CBSI3b «CTPYKTYPa-CBOMCTBO» U «CTPYKTYpPa-aKTHBHOCTBY» M KPUTEPUHU UX aTCKBATHOCTH
(mozmemn QSPR/QSAR). F-craTrcTika B perpecCHOHHOM aHalIM3e. JTalbl PErpPECCHOHHOTO aHallM3a IpU
MOCTPOEHHUH PETPECCHOHHBIX Moienel. OCHOBHBIE TPEOOBAHHS K PETPECCHOHHBIM MOJICIISIM.

[TakeTsl mporpamMm Juisi 0OpabOTKM MCXOJHBIX JAHHBIX, pacyeTa pasHbIX TUIOB JIECKPUIITOPOB U
noctpoenust QSPR/QSAR-Moienei.

[MpenoOpadoTka manHbIX mepen noctpoenueM QSPR/QSAR-mopeneit.  Maremartnueckas
npenodpadboTka ganHbx. Kpatkas xapakrepuctuka 1D-6D-merono monenuposanust QSAR.
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Pazgen 9. MeToabl MAIIMHHOTO 00y4eHN s, HCIOJIb3YyeMbIX /ISl ocTpoennss SAR-u
QSPR/QSAR-moaeneii

MHoOxeCTBEHHas JIMHENHas perpeccus. MeTo ] 4aCTUYHBIX HAaUMEHBIINX KBaJApPaTOB.

Mertoa Gnmxaimmx coceneit

HckyccTBEHHBIE HEMPOHHBIE CETH.

Meroz ONIOpHBIX BEKTOPOB.

JlepeBbs IPUHATHS PELICHUN.

JIOCTOMHCTBA ¥ HEOCTATKU 3TUX METOJIOB.

Pa3nes 10. MoJsiekyasipHOe MOJeJIMPOBAHNE C HCII0JIB30BAHNEM METO/IA MOJIEKYJJISIPHOT O
AOKHHIA

Cyrp MeToAa MOJEKYISPHOIO JOKHHIa. AJITOPUTMBI MOJIEKYJISIPHOTO JOKHMHIAa M NpPOTpaMMHbIE
MIAKEThl, PEAIU3YIOIIKME OTOT METOJ. BuIbl METOIOB MOJIEKYJISIPHOIO JOKMHIA M HX MCIOJb30BAHHUE B
peLICHUU IPUKIIAJAHBIX 3a1a4.

CoueraHnne MeToa MOJIEKYJISIPHOTO  JIOKMHTa C  JPYTMMHM  METOJaMH  MOJIEKYJISIPHOTO
MOJIEIMPOBAHUS.

OHJAH
JlabopaTOpHBIX 3aHATHH MO KypCy
«TeopeTnyeckue MeTObI HCCIEI0BAHNS OMOJIOTHYeCKOH AKTUBHOCTH MOJIEKYJD»

JlaGopaTopHoe 3ansaTHe 1. OcBOEGHNE OCHOBHBIX MPAaBUJ pabOTHI C TEKCTOBBIMH U TpapUUeCKUMHU
penakTopamu B cucteme Linux

[ToBTOp OCHOBHBIX TPaBHJI PA0OTHI C TEKCTOBBIMH M Ipa)MueCKHUMHU peJakTopamMu B cucreme Linux
(Libre Office (Calc, Writer, Impress, Base u 1.1.).

OcBoeHHe OCHOBHBIX BO3MOKHOCTEH mporpammMbl MarvinSketch
Pa6ora ¢ komanmamu MarvinSketch uepes ctpoky MeHto.

s oceoenus npoepammur MarvinSketch pexomenoyemes npouecums memoouueckyro pazpabomxy
no coomeemcmeyloujell meme u npoCMompems 8U0e0yPOKU, OOCMYNHbIE NO CAEOYIOUUM CCHLIKAM.

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/ (orumenvnocms: 18 mun 02 cex.).

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

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

IlocTpoeHue CTPYKTYp XHMHYECKHX COeJIMHEHMii ¢ HMCHOJb30BaHMEM IPOrpamMMbl
MarvinSketch

IIpenogaBaTeny npeagaraeT MOCTPOUTH CTPYKTYPHI YKa3aHHBIX UM coeluHEHHM (He MeHblie 10) B
penakrope Masrvin Sketch B 2 D-opmare a) ¢ siBHbIME 1 0) ¢ HESIBHBIMH aTOMaMH BojIopoJia B (hopmarax
mol, mol2, sdf, pdb, xyz.

KonBeprarmst MOJIEKyJl OpraHUYECKUX COCAWHEHHUH B pa3iMyHbIe MPEJCTAaBICHUS U MPUCBOCHHUE U
CHCTEMaTHUYECKOTO Ha3BaHUs COCIMHEHMSM C UCIIONB30BaHueM nporpamMmmbl MarvinSkletch

[lpenonaBarens mpeiaraeT ¢ HUCIOJNb30BaHHEM mporpamMMel  MarvinSketch konBepTHpoBaTh
CTPYKTYpBI, TOCTpO€HHBbIE B Jaboparopuoii pabore Ne 3, B 3 D-dopmar, BOCHOIB30BaBIINCH
COOTBETCTBYIOUIMMHU KOMaHIamMu B pemakrope Masrvin Sketch. 3arem tpeOyercss natb Ha3BaHUE
IIOCTPOEHHBIM MoJieKyaam 1o cucreme MIOITAK.

Kpowme Toro, B 3T0if 1a60paTopHOil paboTe CTYACHTHI JOJDKHBI HOCTPOUTH CTPYKTYPBl XUMHUYECKUX
COEIMHEHUH 10 TpUBHATBHBIM Ha3BaHUsM B 2 D- u 3D-dopmarax a) ¢ sBHbIMU U 0) ¢ HESIBHBIMUA aTOMaM#
Boziopoja B ¢opmarax aiiiioB mol, mol2, sdf, pdb, xyz. 3arem Tpebyercs naTh cuCTeMaTHUECKUE HA3BAHUS
no cucreme MIOITAK BceM cTpykTypam, MOCTPOECHHBIM IO WX TPUBUAIBHBIM Ha3BaHHUSM. Pe3ynbTaThl
HE00X0AMMO 0(OPMUTH B BHJIE OTUETA.

Tononornyeckuii aHaIU3 CTPYKTYp OPTraHUYECKUX COCIUHEHUN
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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 crymeHTOoB TpeOyeTcss C  HCHONb30BaHHMeM mporpammbl  MarvinSketch  BeimoiaHUTH
TOTIOJIOTMYCCKHI aHAIM3 COCAMHEHUH, IIOCTPOCHHBIX B XOJ€ BBIMIOJHCHHUS JTabopaTOpHbIX padboT Ne 3 u 4 u
3aMOJIHUTh TaOJUIlbI, B KOTOPBIX YKa3aTh MOJICKYJISIPHYIO MAacCy COCIMHEHHUH, MPOIEHTHOE COJCPIKAHHE
KaXJIOTO M3 aTOMOB B aHAJM3UPYEMBIX MOJICKYJax, YHCIO anu(aTHUYeCKUX, apOMATUYCCKHX aTOMOB
yriepoJia, YUCIo aTu(aTuIecKux, apOMaTHYCCKUX M FETePOapOMATHUCCKUX KOJICH B ATHX JK€ MOJICKYJIax.

JlaGopaTopHoe 3aHsitue 2. Pacyer TayroMepoB, CTepeOn30MepOB, KOHYOPMEPOB U PE30HAHCHBIX
GopM OpraHMYEeCKHX COCAMHEHUH, a TaKke HX (U3UKO-XUMHUUYECKUX CBOWMCTB C HCIOJb30BAHUEM
nporpammbel MarvinSketch

Ot cryneHToB TpeOyeTcs C UCHoib30BaHWeM Tmporpammbl  MarvinSketch paccuurats Bce
BO3MOJKHBIC TayTOMEpPBI, CTEPEOU30MEphbl, KOH(GOpPMEPbl M pPE30HAHCHbIC (OPMBI I  yKa3aHHBIX
npernoiaBatesieM coequHeHui. OnpenenuTh, B KaKoi TayTOMEpHO# (opMe OyayT HAXOAUTHCS MOJICKYJIbI
npu pasHbix 3HadeHHX pH. OneHuTh COOCTBEHHBIM AIIEKTPUYECKUA TUMOJNBHBIA MOMEHT st
aHAJTM3UPYEMbIX COCAMHEHHH, paccunTaiTe st HUX PKa, pacTBOPUMOCTh B BOJIE, JTUMOPHILHOCTh B BUJIC
noka3zatens l0gP npu pa3Hbix 3HaueHUX pH cpems.

Pacuer cnekrpoB AIMP 1H u 13C 151 opraHm4eckux coeTuHEHUM

Ot cryneHToB TpeOyeTcs ¢ ucrnoib3oBaHueM mporpammbl MarvinSketch paccuurars SIMP-criekTper
IUIS YKa3aHHBIX TpenojiaBaTesieM COCIUHEHUH, MapIyaibHble 3apsabl Ha BCEX aroMax B HUX, MOJHYIO
SHEPTHUI0 B CMIIOBBIX moJisix peitnunra u MMFF94,

JlaGopaTopHoe 3ansaTHe 3. 3HaKOMCTBO ¢ Oa3oii nanHbix CHEMBL

B 6aze nanapix CHEMBL 3anaTh morck XUMHUYECKUX COEMHEHUH, YKa3aHHBIX MPEoaaBaTelieM, a
TaK)K€ UX CTPYKTYPHBIX aHAJIOIOB, OTJINYAIOIINUXCS OT UCXOAHBIX CTPYKTYp Ha 10%, 30% u 50%.

O3HaKOMUTBCS C OMOJOTMYECKUMH U XUMUYECKUMH JTAHHBIMH O Ka)KJIOM U3 HalJICHHBIX BEILIECTB.

3nakoMCcTBO ¢ 0a30i manHbIx DrugBank

B 6a3e mannbix DrugBank 3amate monck XMMHYECKUX COCITMHEHUI, YKa3aHHBIX MpEMoaaBaTeseM, a
TAaKK€ HUX CTPYKTYPHBIX AHAJIOIOB, OTIMYAIOLIIMXCA OT MCXOAHBIX CTpyKTyp Ha 10%, 30% u 50%.
O3HaKOMUTBCS ¢ OMOJIOTMYECKHMMH JAHHBIMU O KaKJIOM M3 HAWJECHHBIX BEIECTB (TOKCHUYHOCTH, NEPUOJ
nosypacnazna, ADMET-cBoiicTsa).

Pa6ora ¢ BeO-cepBepom Common Chemistry

[MpocmoTpets Buacoypoku o padote ¢ 6a3oii manubix CAS. B BeG-cepsepe Common Chemistry.
Omnpenenutb HOMep CAS U1 XUMHYECKUX COSAMHEHNH, YKa3aHHBIX NIPEIOJaBaTeNIeM, U 3a1aTh IIOUCK ITUX
COC/IMHEHUH N0 UX CUCTEMATHYeCKUM Ha3BaHMSM Ha JJAHHOM cepBepe, a Takxke B kKaTtajore Sigma-Aldrich.
O3HakoMHTBCS ¢ MH(pOpManueit 0 3aJaHHBIX BEIIECTBAX, COACPIKAIICHCS B TAHHOM KaTajore.

3HakoMcTBO ¢ 6a3oi ganHeix PubChem

B 6a3e manubix PubChem 3amaTh moMck XMMHUYECKUX COCAMHEHUN, YKAa3aHHBIX IMPETOJIaBATEICM.
O3HaKOMUTBCS C OHOJIOTMUCCKMMHU JaHHBIMH O KaXKJIOM W3 HAWJICHHBIX BEIIECTB (TOKCHYHOCTD,
TeMIIepaTypa KUICHUS, TIJIaBJICHUS, PACTBOPUMOCTH B BOJIE).

3HaKoMCTBO ¢ 0azamu maHHBIX NIST

B 6aze mamnbix NIST 3agarh mOMCK XMMUYECKUX COCAMHEHUN, YKa3aHHBIX IPETOJIaBATEICM.
[ToyuuTs CBEIEHUS O BO3MOXKHBIX M30MEpaxX dTUX BEIIECTB, UX TEPMOJIUHAMUYECKUX TAHHBIX B TA30BOU U
KUJKOU cpeliaX, KpUTUIECKOM COCTOSIHUH, pAaCTBOPUMOCTH, AaHHbIe K- 1 Macc-CeKTpOCKOTIHUH.

[TonyunTe TEPMOXMMHYECKHE W KUHETUYECKHE JAHHBIE O PEAKIMSIX TMOJYYCHHUS U MPEBpAIlCHUS
aHAIM3UPYEMBIX BEIIECTB C YKa3aHUEM JIMTEPATYPHBIX HCTOUYHUKOB.

O1eHKa TEPMOXMMHUYECKUX XapaKTEPUCTUK OPraHNYECKUX coeTuHeHu B 6a3ax maHHbIX NIST

B 6aze pmannbix NIST 3amaTte mouck peakuumid CHHTE3a W TpPEBpalleHHs Ui XUMHUYECKHX
COCJMHEHUH, YyKa3aHHBIX mpenojaBareneM. Ilo ypaBuenusim Kupxrodpda u I'mbG6ca-I'enbmronbua
paccuuTaTh U3MEHEHHE SHTAIbIINM, BHYTPEHHEH SHEpruu U sHepruu ['ub0ca i BHIOpAaHHBIX PEaKIHi pu
temneparypax 27, 35 wu  55°C. Jlng 3THX K€ peakuMid 10 ypaBHEHHMIO AppeHuyca:
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act

k=A*e RT | R=8.314kJ/mol*K paccuntaThb 4YHCICHHOE 3HAaYEHHWE KOHCTAHT CKOPOCTH MpHU

temmeparype 27, 35 u 55°C.

JlabopaTtopnasi paGora Ne 4. OneHka TOKCHYHOCTH M OHOAKKYMYJSIMMOHHOrO (axrtopa
OpPraHu4ecKuX coeMHEeHMH ¢ ucnob3osanuem nporpammbl GUSAR 2011

Ot cryneHTOB TpeOyeTcss BHUMATEIBHO O3HAKOMHUTBCS C BeO-CEpBEpPOM, Ha KOTOPOM HaXOMSATCS
mozemun QSAR, moctpoennsie ¢ ucnonb3oBanueMm nporpammbl GUSAR 2011. OtBetuTs Ha cliemyromue
BOIIPOCHI:

A) B ueM 3akirouaeTcsi CyTh CaMOCOIIacCOBaHHOM perpeccun?

b) C xakumu popmaramu (paiinoB padoraer nmporpamma GUSAR?

B) Ha 6a3e xakux tunoB aeckpuntopos crpositcss QSAR-monenn B GUSAR?

I') Kakoif MaTemaTHuecKuii anmapar 3ajJ0KeH B OCHOBY IocTpoeHust QNA- neckpuntopos?

J1) Ha xakux Buaax OMOJOrHUECKOW aKTUBHOCTH anpoOHpoBaHa 3Ta mporpamma?

KpaTtko oxapaxrepusyiiTe NpUHIUII IOCTPOEHUS perpecCUOHHbIX Mojenel B nporpamme GUSAR
Ha OCHOBAaHUM TEKCTOBOT'O M WIIIOCTPATUBHOTO MaTepualla, HaXOJSIIErocs Ha 3TON CTpaHUIIE.

Kpome Toro, He0OX0IMMO 03HAKOMUTKCS C XapaKTePUCTHKaMU OHIaiH-Moneneir QSAR-monenei,
IIpeIHAa3HAYEHHBIX JIJIS pacyeTa OCTPO TOKCUYHOCTH.

3areM HEOOXOJMMO MPOBECTH PacueT OCTPOH TOKCMYHOCTH Ui YKAa3aHHBIX MpErojaBaTesieM
COCIMHEHUH C UCIOJIb30BaHUEM ITUX MOJICIICH.

OT cTyneHTOB TpeOyeTcs BHHUMATENBbHO O3HAKOMHUTBCS C XapaKTePUCTUKAMU OHJIAH-Mojeneit
QSAR-Mozeneii, mocTpoeHHbIMH ¢ HcTonb3oBaHueM mnporpaMmmbl GUSAR 2011, u npenHazHaueHHBIX A7
pacuera pa3HbIX BUJIOB OMOJIOTMUECKOW aKTUBHOCTH. 3aTeM HEOOXOAMMO C MCIOJb30BAHHMEM BCEX 3THUX
MoOJIeNiel MTPOBECTH PacyeT Pa3HbIX BHUJOB OMOJOTHMYECKOW aKTMBHOCTH, JUIS YKa3aHHBIX IMPENOAaBaTeIeM
COEIUHEHUM.

JlabopaTopHasi padora Ne 5. MonekyaspHbId JOKUHI YPUJIMHA U €r0 NMPOU3BOJHBIX B aKTHBHBIN
LEHTP MaKpOMOJIEKYJIBI ¢ KoJIoM 4oqm.

Ot cTyzneHTOB TpebyeTcst 03HAKOMUThCs ¢ mHTepdeiicom mporpamm AutoDock 4.2, AutoDock Tools
U BBINIOJHUTD MOJICKYJISIPHBIA JOKMHT YKa3aHHBIX IMPEIO/aBaTeNIeM MPOU3BOJHBIX YpPHIMHA B AKTHUBHBIN
LEHTP MaKpOMOJIEKYJIBI ¢ KOJI0M 4oqm:

Kputepun onenku 1a00paTopHbIx pador

«5» (oTMyHO): 3aanue 1o padboTe BBINOJIHEHO B MOJIHOM 00beMe. CTyJIeHT TOUHO OTBETHII Ha
KOHTPOJIbHBIE BOITPOCHI, CBOOOJHO OPUEHTHPYETCS B MPEI0KEHHOM PEIICHUH, MOXKET €ro
MOAU(MUIMPOBATH IPYU U3MEHEHUH YCIIOBUS 3a1a4i. OTUET BBITIOJIHEH aKKypaTHO M B COOTBETCTBUU C
PEIbABIEMBIMU TPEOOBAHHSIMHU.

«4» (xoporio): 3amanue Mo padboTe BBHITIOTHEHO B MOJHOM 00beMe. CTYIEHT OTBETHII Ha TEOPETUICCKHE
BOIIPOCHI, UCIIBIThIBAsI HeOOMbIINE 3aTpyaHeHus. KauecTBo odopmiienus otuera K paboTe He MOJIHOCTHIO
COOTBETCTBYET TPEOOBAHHSIM.

«3» (ynoBnerBopurenbHO): CTyIeHT MPaBUILHO BBHIIOJHUII 3a7aHue K pabote. COCTaBUI OTYET B
YCTaHOBJICHHOH (popMe, IpeICTaBIII PELICHNs OOIBIIMHCTBA 33JaHUH, TPElyCMOTPEHHBIX B paboTe.
CTyneHT He MOXKET HOJTHOCTbIO OOBSICHUTD NOJTYUYEHHBIEC PE3YIIbTATHI.

«2» (HeynoBierBopuTensHO): CTyAeHT HenpaBmiIbHO BBIMOIHUI 0T 70% 10 50% 3ananuii paboThl U He
MOJKET 0OBSCHUTD MOJyYCHHBIE PE3yIbTaT.

TecrupoBanue
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1) Kako#i u3 METOZ0B MOJICKYJISIPHOTO MOJICIIMPOBaHUS, 0a3UPYIOIIUIICS Ha 3aKOHAX KIIACCUYECKOU
MEXaHHUKH, T03BOJIAET BO BPEMEHH OTCIIEANUTH 32 3BOJIIOLUEH CUCTEMBI, COCTOSIIEH U3 Habopa
aTOMOB:

A) MouieKynsipHas IMHAMHUKa;
b) xemounpopmartuka;

B) MoJieKynsIpHBIi TOKHHT;
I') kBaHTOBasE XUMHUA.

2) BsiOepute pa3zenbl, He OTHOCSIIMECS K 00IaCTH TEOPETHUSCKON XHUMUU:
A) TepMOAMHAMUKA;
b) Teopernueckas xumuueckasi KHHETHKA;
B) maremaTtuueckas Xumusi;
I') MonekynspHas AMHAMUKA;
J1) KBaHTOBasi XUMHS;
E) xemonHdopmaruka.

3) VKaxuTe pacueTHBI METOJI OTIPE/ICIICHHS TEOMETPUIECKUX XapaKTEPUCTUK M SHEPTUH MOJIEKYII,
OCHOBAHHBIM HA SMIUPUYECKUX JTAaHHBIX, JIGKHUT B OCHOBE (DYHKIIMOHUPOBAHMS HEKOBAJICHTHOTO
MOJIEKYJISIPHOTO JOKHHIa:

A) MareMaTuueckasi XuMHS;

b) MonekynspHas AMHAMMKA;

B) kBaHTOBas XMMUS;

I') MonexynsapHas MEXaHUKA;

J1) TeopeTtndeckast pu3nvecKas XuMusl.

4) BeiGepute Gpopmyiy, IO KOTOPOH OCYIIECTBISIETCS pacyeT SHEPruu IepOpMaIH CBsI3Ci B
MOJIEKYJIIPHON MEXaHUKE:

N B =K -1)?,

3
E_ ="k (r—r)>
B) Ea =5 A(r=re)7;
B)E, =k, *(Bn=6)*(r—r,)*;
I) ECB = kr(r_re)2

5) BsiOepure Gpopmyity, M0 KOTOPOH OCYLIECTBISCTCS pacdeT ae(opMaliiy BaJICHTHOTO YIila B METOJIE
MOJIEKYJIIPHON MEXaHUKH:

1
A) EBan = 2k9(9_ee)2;

3
B) EBan = 2k9(9_9e)2;

B) B, = > K (0-0.)",

0 E,, =§ke «(31—-6)~(6-6,)?

Kpurtepuu u MeToanKa OLleHUBAHUS Pe3y/JIbTATOB TECTHPOBAHMS !
«5» (otmmuno): Tect pemen B momHOM oObeme. CTyNEHT NMpaBWIBHO OTBETHJI Kak MUHMMYM Ha 80%
BOIIPOCOB.
«4» (xopomo): Tect pemieH B mosiHoM o0beMe. CTyneHT mpaBuiibHO OTBETHI Ha 60-79% Bcex BOIPOCOB
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«3» (ynoBIETBOPHUTENBHO): JlomyckaeTcss pelieHHe TecTa He B MOJHOM oObeme. CTyAeHT NpaBUIBLHO
otBeTwi Ha 45-59-79% Bcex BOMPOCOB.
«2» Jlomyckaercsi pelieHue TecTa He B MOJHOM oObeme. CTyIEHT He MpaBUJIBHO OTBETHI Ha 56% Bcex

BOIIPOCOB.

IIpumep KOHTPOJILHOI PadOTHI

321,[[21‘11/1: JaHBbI HaGOpBI OKCIICPUMCHTAJIbHBIX JAHHBIX

Howmep Bapuanta
Bapuant 1 | Bapuanr 2 | Bapuant 3 | Bapuant 4 | Bapuanr 5
Howmepanus naHHbIxX
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

SagaHus:

1. Ouenute pazmep BEIOOPKH.

2. Boruucnure BeIOOpOYHOE CpeqHee (TO €CTh IEHTPOH T Habopa).

3. IlpoBeaure meHTpUpOBaHUE NaHHBIX. /|1 3TOTO HalAUTE PA3HOCTh MEXIY MCXOIHBIMHU YUCIAMH U MX
LIEHTPOUOM.

4. PaccuuTaiite cpeaHee KBaapatuiyeckoe oTkiaoHeHue S.D. ¢ yuetom Bcero Habopa JaHHBIX (CTaHIAPTHOE
OTKJIOHEHHE Ha OCHOBAaHUM HECMEILIEHHOMN OLICHKU JUCIIEPCHUH).

5. Ha ocHoBaHuuM pe3ynbTaToB, NOJYYEHHBIX B IYHKTaX 2, 3 U 4 NpoBEIUTE HOPMUPOBKY IaHHBIX.

6. BeisiBUTE MpoMaxu METOJIOM 3G C IOBEPUTEIHHOM BEpOSITHOCTHIO 95%.

7. B cnyuae oOHapyXeHHUsI IPOMAXOB, yIAIUTE UX U MMOBTOPUTE IYHKTHI 1-5 1711 HOBOM BEIOOPKU JAHHBIX.

Ilpumeuanue:

Jnist HaXOKJAEHUs IPOMAx0B BOCIIOJNb3yiTech MeToaoM 3aG. [Ipu atom npennonoxute, uro 6=S.D.
10 AVi=V¢p— Viin <3-0;
11 AVo= Viyax - Vo <3-0;

- Kputepnu u MeToanka onieHUBaHHUS Pe3yJIbTATOB KOHTPOJILHBIX padoT

«5» (OTJIIMYHO) BBICTABIISAETCS CTYACHTY, €CIIM paboTa BBHIIOJIHEHA B TIOJHOM 00bEMe U U3JI0KEHA
I'PaMOTHBIM SI3bIKOM B OIPEAEICHHOMN JTOIMUECKOM MOCIE10BATEIIBHOCTH C TOUHBIM UCIIOJIB30BAHUEM
CTELUANTM3UPOBAHHON TEPMUHOJIOIMH; IOKAa3aHO YBEPEHHOE BJIaJIecHHEe HOPMATUBHOW 0a30ii;

«4» (XOpOILI0)BBICTABIISIETCS CTYIEHTY, €M paboTa BBIIOJIHEHA B ITOJIHOM 00bEME,

HO MMEET OJIUH U3 HEJOCTaTKOB:

B pa0oTe JOMyIeHbl 0IMH-/IBa HeJI0UeTa IPU OCBEIIEHUH OCHOBHOTO COJICP>KAaHHS OTBETA;

HET OIPEAEICHHOMN JIOTMUECKOH MMOCIEI0BATEIBHOCTH, HETOYHO UCIIOJIB3YETCA
CHeMaIN3UpOBaHHAs] TEPMUHOJIOTUS;

«3» (YAOBIETBOPHUTEIBHO) BBICTABIISIETCS CTYICHTY, €CJIM padoTa BBIMOJIHEHA HEMOJIHO, HE TIOKAa3aHO
oO111ee TOHUMaHKE BOIIPOCA, UMENUCH 3aTPYTHEHUS WM JOMYIICHBI OIMOKH B OTIPEACICHUN TOHATHIA,
HCI0JIb30BAHUN TEPMUHOJIOTUH, IPU 3HAHUU TEOPETUUECKOT0 MaTepraa BbIsBJIEHA HEJOCTATOYHAS
c(OPMHUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

«2» (HEeyIOBIETBOPUTEIBHO) BBICTABIIAETCS CTYACHTY, €CIIU CTYACHT BBIIIOJIHUI KOHTPOJIBHYIO
paboty menee yem Ha 50 %.
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[IpumepHas Temaruka pedeparos

Ponb MeTO10B MaTeMaTHYeCKOTO MOJETUPOBAHHS B pa3pabOTKe JEKapCTB ¢ TPEOYEeMbIM KOMIUIEKCOM

(apMaKoJIOTHYECKUX CBOMCTB.

Hctopust pa3BUTHS KOHIIETIIIUN OHOU30CTEPU3MA.

MonexynsipHbIi Tpad Kak MOJENb CTPYKTYPbl OPraHUYeCKUX U HEOPraHMUECKUX COCMHEHUH.

CrniocoObl mpecTaBIeHUs] MOJIEKYJISIPHBIX CTPYKTYP B MaTEMaTHYE€CKOM MOJICIIMPOBAHUH.

Crnioco6b1 onrcanusi GU3NKO-XUMUYECKUX CBOMCTB B MaTEMAaTUYECKOM MOJAETHPOBAHUU.

[IpakTH4eckue acreKThl METOI0B TEOPUH pacro3HaBaHUs 00pa30B.

O6nactu NpUMEHEHUs UIC0JIOTUN HEHPOCETEBOTO MOICITMPOBAHUSI.

[IprumeHeHne HERPOCETEBBIX AITOPUTMOB JJIsI IOUCKA 3aBUCUMOCTEN «CTPYKTYPa-CBOKUCTBOY.

Meron Xanmua. [IpakTuueckue NpUII0KEHUS.

0. CoBpeMeHHBIE CTaTHCTUYECKUE METOJbl MCCIEAOBAHUS 3aBUCUMOCTH MEXIY CTPYKTYpOH H

OMOJIOTUYECKON aKTUBHOCTHIO BELIIECTB.

11. PerpeccuOHHBIN aHAIU3 B aHAJIN3€E SKCIIEPUMEHTAIIBHBIX JAHHBIX.

12. CpaBuutenbubit ananus metonoB COMFA u CoMSIA.

13. Meton ananuza Tomojoruu MouiekynasipHoro mois (MFTA) B M3ydYeHHMH B3aMMOCBSI3HM MEXIY
CTPYKTYpPOU M aKTUBHOCTBIO BELIECTB.

14. IlpakTuueckue NpUII0KEHUS METOIAa CUJIOBBIX MOJIEH.

15. Mneonorus u mpakTHUecKas peann3anus HHPopMamoHHoi cucremsl PASS.

16. HccnenoBanue B3aMMOCBSI3U «CTPYKTYpa — CBOMCTBO» C HCIIOJIb30BAaHUEM KOMIIBIOTEPHOM CHCTEMBI
SARD.

17. WndopmammoHHass TEXHOJOTHS TMPOTHO3a CBOMCTB OPraHMYECKHX COETUHEHUH «MUKPOKOCMY.
B03MOXHOCTH TEXHOJIOTUH U IPAKTUUYECKUE TIPUIIOKEHUS.

18. IlpaxkTHueckue aceKThl JOKUHTA.

19. KpaTkas xapakTepuCTHKa KOMIIBIOTEPHBIX IPOIPAMMHBIX MaKETOB, PEAU3YIONIUE BO3MOKHOCTU
’KECTKOTO ¥ THOKOTO JIOKUHTa.

20. MoekynspHbIi JOKUHT B IporpaMMHOM nakere AutoDock.

21. MonekynsipHbIi JOKUHT B IporpaMmmuoM nakere Dock 6.5.

22. MounekynsipHas IMHAMHKA: OT YTJIEBOJIOPOJIOB - K OeKaM U NEeNTHIaM.

23. MounekynspHas AMHaMuKa 6enkoB B mporpamMmuom nakere NAMD.
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Kputepun ouenku pedeparos:
Hanucanue pedepara cinenyer HauaTh ¢ U3JI0KEHUS TUTAHA TEMbI, KOTOPBI KaK MUHUMYM BKJTFOYAeT
3 mynkTa. [1naH momKeH OBITh JIOTUYHO M3JIOKEH U JIOJDKEH BKIIIOYATh B ce0s1 BBEJICHHE U 3aKIIIOUCHUE.
Pedepar 3aBepiraercsi CHICKOM HUCIIOJIB30BAHHOM JTUTEPATYPHI.
3aaun CTy/IeHTa IPU HAMMCAHUM pedepara 3aKII0YaroTCs B CICIYIOIIEM:

1. JIOTUYHO U 10 CYILLECTBY U3JIOKUTH BOIIPOCHI IUIAHA;

2. 4eTKO C(hOpPMUpPOBATh MBICIIH, TOCIEJOBATEIBHO M SICHO M3JI0XKHUTh MaTepuall,
IIPAaBUJIBHO UCIOJIB30BAaTh TEPMUHBI U ITOHATHUS;

3. [I0KA3aTh YMEHUE MPUMEHATh TEOPETUUECKHUE 3HAHUS HA IIPAKTHUKE;

4. [I0KA3aTh 3HAHUE MaTEpHUaJIa, PEKOMEHIOBAHHOTO 110 TEME;

S. UCTOJb30BaTh IS 3KOHOMHUYECKOTO OOOCHOBaHHS HEOOXOIMMBIM CTaTUCTHUECKUI
Marepuai.

Pedepat onenuBaercs npenogaBareneM Kadeapsl M0 CIASTYIONINM KPUTEPHUSIM.
O6beM pedepaTa noKeH OBITH HE MeHee 12-18 cTp. MATMHOMHUCHOTO TeKCTa (aHAJIOT —
KoMnbloTepHBbIH TekeT Time New Roman, pasmep mpudra 14 yepes noiaropa HHTEpBasa), BKIOYas
TUTYJIHBIN JIUCT.
OueHka 5 cTaBUTCA, €CIIU BBIIIOJHEHBI BCe TPEOOBAHUS K HAITMCAHMIO U 3aIUTe pedepaTa: 0003HaUCHA
npobsema u 000CHOBaHa €€ aKTyaJIbHOCTb, C/IETaH KPaTKUii aHAJIN3 PA3JIMYHBIX TOUYEK 3pEHHS Ha
paccMaTpuBaeMyro pooOIeMy U JIOTHYHO U3JI0KEHa COOCTBEHHAs O3HLIUSA, C(POPMYTHMPOBAHBI BBIBOBI,
TeMa PacKpbITa MOJIHOCTHIO, BBIAEPKAH 00bEM, COOMIOIEHBI TPeOOBaHUS K BHEITHEMY O(OPMIICHUIO, TaHbI
MPAaBUIILHBIE OTBETHI HA JOMOJIHUTEIbHbBIE BOIIPOCHI.
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Ouenka 4 — ocHOBHbIE TpeOOBaHUS K pedepaTy U ero 3alUTe BBIIOJIHEHBI, HO IPH 3TOM JOTYILEHBI
HEZO0YETHI. B 4acTHOCTH, NMEIOTCS HETOYHOCTHU B M3JI0KEHUH MaTepHalla; OTCYTCTBYET JIOTUUECKAs
MOCIIEIOBATEIBLHOCTD B CYXKJICHUSX; HE BBIJIEPKaH 00BbEM pedepara; UMEIOTCs yIyIeHHs B 0(OPMIICHHH;
Ha J0IOJIHUTENBHBIE BOIIPOCHI IIPYU 3aLUTE JaHbl HEMIOJIHBIE OTBETHI.
Ounenka 3 — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOoBaHUH K pedeprupoBanuio. B yactHocTu: Tema
OCBEIIICHA JIUIIb YaCTUYHO; JIOMYIIEHBI (haKTHUECKUE OIIMOKU B COIEprKa-
HUM pedepaTa UK MPHU OTBETE HA JONOJHUTEIbHBIE BOIIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJI.
Ouenka 2 — Tema pedepata He pacKpbiTa, OOHAPYKUBAETCS CYLIECTBEHHOE HETIOHUMAaHKE TIPOOIEMBI.

Kpurtepuu onieHuBaHusi 10KJI310B

Kpurepuit Onenka
2 3 4 5
KauecTBo noknana Hoxnan Hoxnan YETKO BBICTPOEH Hoxnan
3a4UUTHIBAET pacckasbIBaeT, HO JIOKJIaj, BIIaJeeT MIPOU3BOJUT
He 00BSICHEHA CYTh | WILTIOCTPATUBHBIM BBIJIAIOIIICECs
paboThI MaTepUaIoM BIICYATIICHUE
KauecTtBO 0TBETOB He moxert He moxeTt 4€Tko He moxert OrBeuacT Ha
Ha BOIIPOCHI OTBETUTH HU Ha OTBETUTH Ha OTBETUTH Ha OOJIBIIIMHCTBO
OJIMH BOIIPOC BOIIPOCHI OOJIBIIIMHCTBO BOIIPOCOB
BOIIPOCOB
Hcnone3oBanue | [JemoHcrpanuonssl | IIpencraBinenssiii | JleMOHCTpaLlMOHHEI ABTOD
JEMOHCTPALMOHHO 1 MaTepuan JEMOHCTPALMOHHBI 1 MaTepuan MPEIO0CTaBUI
ro Marepuaia OTCYTCTBYET W MaTepuai He HCII0Jh30BaJICA B JEMOHCTPALMOHHBI
HCII0JIh30BaJICs JIOKJIa/ie i Marepuan u
JOKJIaTYUKOM IIPEKPACHO B HEM
OPHUEHTHUPOBAJICS
Odopmnenue JIeMOHCTpalMOHHBI IIpencrasnen JIeMOHCTpalOHHBI K
JEMOHCTPALUOHHO 1 Marepuan ILJI0XO 1 Marepuan JEMOHCTPALUOHHO
ro Marepuaia OTCYTCTBYET 0(OpPMIICHHBII XOpOLIO MY MaTepHuaiy HET
JEMOHCTPAIIMOHHBI | 0OPMIIEH, HO €CTh MPETEH3UI
1 Marepuai HETOYHOCTH
. Bmagenue ABTOD cnabo ABTOp BIajeeT Hcmionp30BaHbl IToxa3ano BnageHue
aBTOPOM HAYYHBIM | BiajeeT 0a30BBIM 0a30BBIM oOIIeHayYHbBIE U CIICIIUAIIbHBEIM
H CIICIIUAIbHBIM anmnapaTom anmnapaTom CIICI[UAIIbHEIC anmnapaTom
anmnaparom TEPMUHBI
UértkocTh BEIBOAOB, | ABTOp He caenan | BeiBoawl umeroTcs, | BeiBoabI HeuéTkue BriBogsl
0000MIArOITHX BBIBOJIOB HO OHU HE MMOJIHOCTBIO
JIOKJIad JIOKa3aHbl XapaKTEepU3YIOT
paboty

5. Y4eOHO-MeTOoaUYecKOe U HH(OPMALMOHHOE O0ecredeHne JUCITUNINHBI
5.1. IlepeyeHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOM JINTepaTypbl, HeOOXOAMMOM /151 OCBOCHHSA

AUCHUIINHBI
OcHoBHas JinTeparypa:
1. B.P. Xaiipynnuna. BBenenue B BBIUMCIUTENBHYIO XUMUIO: Kypc jgekuuid. Yda: PULl baml'V,
2018. 228 c.

http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?present+4456+default+7+1+F+1.2.840.10003.5.102+rus.
2. B.P. Xaiipymuinna, 3.M. XamuTtoB. [IpakTHKyM 1O BBIYMCIUTENBHON XUMUH: ydeOHOE mocoOue.
Y. I. Ya: PUL] baml'VY, 2017. 160 c. JlocTym K TeKCTY 3JEKTPOHHOTO U3/IaHUS BO3MOYKEH Uepes

DNEeKTPOHHO-OMOIMOTEUHYIO CHCTEMY «IIeKTpoHHas 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

Mapxkos, IO.I'. Maremaruueckre MOJETU XUMHYECKUX peakiui [DIEeKTpOHHBIN pecypc] :
yuebnuk / }0.I'. Mapkos, 1.B. MapkoBa. — OnekrpoH. nan. — Cankt-IletepOypr: Jlans, 2013.
— 192 ¢. — JlocTyn K TEKCTy D3JEKTPOHHOTO H3/IaHUS BO3MOXEH dYepe3 OIEKTPOHHO-
oubnroTeuHyto cucremy usnarenbcrsa "Jlane'": https://e.lanbook.com/book/40052.

B.M. Kpamenunus, E.I'. I'azenayp, JI.B. Ky3pmuna. KBantoBast Xumusi u KBaHTOBasi MEXaHUKA B
npuMeHeHnH k 3agadam. — Kemeposo : KemI'Y, 2012. 56 c. JlocTyn K TEKCTY 3JIEKTPOHHOTO
U3JIaHUS BO3MOJKEH uepe3 DICKTPOHHO-OMOIMOTEUHYIO CUCTEMY «Y HUBEPCUTETCKAS
oubnmoTeka online»: http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1.
bapanosckuii, B.1. KBanTOBas MexaHuka u KBaHTOBas XuMus [ DneKkTpoHHbIH pecypc] / B.1.
bapanoBckuit. — DnexTpoH. gan. — Cankr-IlerepOypr : Jlans, 2017. — 428 ¢. — JlocTyn
TEKCTY 3JIEKTPOHHOTO U3JJaHUs BO3MOXKEH Yepe3 DIEeKTPOHHO-OUOINOTEYHYIO CUCTEMY
usnatenberBa "Jlanp": https://e.lanbook.com/book/92941.

Jlxeiimce, I'. BBenenue B craTucTudeckoe oOydeHHEe ¢ pUMepaMu Ha s3blke R [D1eKTpoHHBIH
pecypce] / I'. xeitme, 1. Yutron, T. Xactu, P. Tubmmupanu ; nep. ¢ anri. Macrtunkoro C.0.. —
OnektpoH. naH. — Mocksa : JIMK Ilpecc, 2017. — 456 c. — JlocTyn K TEKCTY 3JIEKTPOHHOTO
U3aHUSA BO3MOXEH dYepe3 OIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy usnarenscrBa "Jlanp':
https://e.lanbook.com/book/93580. — 3ari. ¢ 3kpaHa.

Pamka, C. Python m mammuHOe oOydeHue: KpaiiHe HeoOXoIuMoe IMocoOue IO HOBeHIIeH
npeacKa3aTeIbHON aHaIMTHKE, 00s3aTesbHOe 11 Oosiee IIyOOKOTO MOHUMAHUS METOJOJIOTHH
MAaIIMHHOTO 00yueHHst [DnexkTpoHHBIH pecypc] : pykoBoactBo / C. Pamka ; mep. ¢ aHri.
JlorynoBa A.B.. — DnextpoH. nan. — Mocksa : JIMK Ilpecc, 2017. — 418 c. — Jloctyn k
TEKCTY OJJIEKTPOHHOTO HW3JIaHUsI BO3MOXKEH dYepe3 OJIEKTPOHHO-OMONIMOTEYHYI0 CHCTEMY
usnarenbctBa "Jlanp": https://e.lanbook.com/book/100905. — 3aru. ¢ 3kpana.

Opuk, P. Cemp 0a3 maHHBIX 3a ceMb Henelb. BBeleHue B cOBpeMEHHbIE 0asbl JAaHHBIX H
uneonoruto NoSQL [Dnexrponnsiii pecype] / P. Opuxk, P.V. [Ixum. ; mox pen. XK. Kaprep ; mep.
c auri. CnuakuH A.A.. — DnektpoH. naH. — Mocksa : JIMK Ilpecc, 2013. — 384 c. — JlocTtyn
K TEKCTY DJEKTPOHHOTO H3IaHUs BO3MOXKEH 4epe3 OJEKTPOHHO-OMOIMOTEYHYIO CHCTEMY
usnarenbctBa "Jlanp": https://e.lanbook.com/book/58690. — 3ara. ¢ skpana.

JlonoJIHUTeIbHAS JIMTEepaTypa:
buomeramnoopranudeckas XumMusi [DNEKTPOHHBIA pecypc] : ydeOHOoe mocoOue / moja pen.
Kaysna XK. ; nmep. caurn. B.IL Jamuenkp, K.B.3aiineBa. — OnexkrtpoH. gaH. — Mocksa :
WznatensctBo "Jlabopatopus 3HaHwmii", 2015. — 505 c. — JlocTym K TEKCTY AJIEKTPOHHOTO
U3AaHUSA BO3MOXEH dYepe3 OIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy u3narenscrBa "Jlanp'
https://e.lanbook.com/book/66354. — 3ari. ¢ 3kpaHa.
I'amatopoBa, B.C. ®epmenTsl [DnekTpoHHBIN pecypc] : yuebHoe mocodue / B.C. I'amaroposa,
M.E. 3uHoBbeBa. — OnekTpoH. naH. — Kazaup : KHUTY, 2010. — 278 ¢. — JlocTyn K TEKCTY
AJIEKTPOHHOTO M3JaHHUS BO3MOXKEH depe3 DJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H3JaTelbCTBA
"Jlanw": https://e.lanbook.com/book/13347. — 3ar. ¢ 3kpana.
Mankosa, O.B. OcHoBbI OMoxuMuu [DneKTpoHHBIH pecypce] : yueOHoe nocodue / O.B. Mankoga,
O.A. IlerpoB, M.E. KimoeBa. — OnektpoH. naH. — MBanoso : UI'XTY, 2009. — 48 c. —
JIoOCTYynl K TEKCTy OSIEKTPOHHOTO M3/aHUS BO3MOXKEH uepe3 ODIeKTPOHHO-OMOIMOTEUHYIO
cucremy mznarenscta "Jlanp": https://e.lanbook.com/book/4508. — 3aru. ¢ skpaHa.
I'aBpmiioBa, T.A. Mmxenepus 3Hanuil. Moaenu u MeTos! [ DneKTpoHHBI pecype] : 2018-07-12
/ T.A. I'aBpuinoBa, /I.B. Kynpssues, .. MypomuieB. — DnektpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2018. — 324 c. — JlocTynm K TEKCTy O3JEKTPOHHOTO H3JaHUs BO3MOXEH Yepes
DNEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY U3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ 3kpana.
Marromkun, W.B. MonenupoBanne u Buszyanuzamus cpeacrBamu MATLAB  ¢usuku
HAHOCTPYKTYp [DneKTpoHHBIN pecypc] : yaeOHo-MeTonuueckoe nocodue / M.B. Matiomkud. —
OnektpoH. naH. — Mockaa : Texnocgepa, 2011. — 168 c. — JlocTyn K TEKCTY 3JIEKTPOHHOTO
U3aHUS BO3MOXEH dYepe3 OIEKTPOHHO-OMOIMOTEUHYI0 cucTeMy u3nartenscrBa "Jlanp':
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https://e.lanbook.com/book/73025. — 3aru. ¢ 3kpaHa.

14.  Cun, T. 3aaumMarenpHas cTaTUCTHKA. Perpeccronnslii aHanu3. Manra [DnekTpoHHBIN pecypc] /
T. Cun. — OnexkrpoH. naH. — Mocksa : JIMK Ilpecc, 2014. — 214 ¢. — JlocTyn K TeKCTy
AJIEKTPOHHOTO M3JaHHUS BO3MOXKEH depe3 DJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY H3JaTelbCTBA
"Jlanw": https://e.lanbook.com/book/90123. — 3ari1. ¢ 3kpana.

15.  Bocko6oitnukoB, FO.E. Perpeccuonnsiii ananu3 nanabix B nakere MATHCAD [DnekTpoHHBIH
pecypc] : yuebnoe nocobue / FO.E. BockoboitHukoB. — DnekTpoH. naH. — Cankr-IlerepOypr :
Jlanp, 2011. — 224 c. — JlocTyn K TEKCTy D3JEKTPOHHOIO H3JaHMs BO3MOXKEH 4epes
DNeKTpOHHO-0MOMMoTeuHyI0 cuctemy u3narensctBa "Jlamp": https://e.lanbook.com/book/666.
— 3ari. ¢ 9KkpaHa.

16. IO.M. Bpoackuii. JIekiuu no MareMaTHYECKOMY U UMUTAIIMOHHOMY MOJETHpOoBaHUI0O MOCKBa ;
bepnun : upexr-Menua, 2015. 240 c. [loctyn K TEKCTy 3JIEKTPOHHOIO H3/IaHUS BO3MOXKEH
qyepes DNEeKTPOHHO-0MOIMOTEUHYIO CUCTEMY U3/1aTeNbCTBA "Jlanp":
http://biblioclub.ru/index.php?page=book_red&id=429702&sr=1.

5.2. Illepeuensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTH «AHTepHET» N
NMPOrpaMMHOro odecrnevyeHnsi, HeOOXOAMMBIX /151 OCBOCHHS JUCIHUILIMHBI, BKJIKYas
npogeccuoHaabHbIe 0a3bl JaHHBIX U HH(POPMaNIMOHHBbIE CTIPABOYHbIE CHCTEMBI

1. DnexrponHas 6ubnmoreunas cucrema «29b baml'¥Y» - https://elib.bashedu.ru/

2. DnekTpoHHas OMONIMOTEeYHAs cUcTeMa «Y HUBEpCHTETCKasi OndaroTeka onnainy - https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs cucTeMa u3aTeabcTBa «Jlanby - https://e.lanbook.com/

4. DnektpoHHbId KaTtaior bubnuoreku baml'Vy - http://www.bashlib.ru/catalogi/

5. VuuBepcanmpHast ba3sl manHbix EastView (gocTynm K 3J€KTPOHHBIM HAy4dHBIM OJKypHaJam) -
https://dlib.eastview.com/browse

6. Hayunas osnextpoHHas OuOmuoteka - elibrary.ru (ZOCTyn K 3J€KTPOHHBIM HAay4YHBIM JKypHalaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. {orosop Ne 104 ot 17.06.2013 r.
Jlunensuu 6eccpoyHbIe

8. Microsoft Office Standard 2013 Russian. JToroBop Ne 114 ot 12.11.2014 r. JIuuen3uu 6eccpounbie

9. Kaspersky Endpoint Security ans 6usneca - Crangaptasiit. JJoroop Ne31806820398 ot 17.09.2018 r.
Cpok nerictBus nuuensuu o 25.09.2019

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

11. Cucrema nentpanmuzoBannoro tectupoanus baml'y (Moodle). YauBepcanpHas oOmecTBeHHas
nuuensus GNU.
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6. MaTeplflaJIbHO-TeXHlfl‘leCKaﬂ 6333, HQOﬁXO)lI/IMaﬂ AJIA OCYIIECTBJICHUSA 06p330BaTeJIbHOF0 nmpoiecca mo JTMCuMIlInHE

HaunmenoBanmue
CHenUAJIbHBIX MOMeIeHNI
M NIOMEIeHUH 115
CaMOCTOSITeIbHON PadoThI

OcCHALIEHHOCTD CNeUAJBHBIX IOMELIEeHU M OMeLeHHH 1J11 CaMOCTOSITeIbHOIM padoThI

IlepeyeHb JIMLIEH3MOHHOTO
NPOrpaMMHOro odecneqeHmusl.
PexBU3NTHI
MOATBEPKAAI0IIEr0
JOKYMEHTa

1. yueOHas aynuropusi MJif
NPOBeJIeHUA 3aHATUHH
JIEKIIHOHHOT'0 THIIA:
aymuropust Ne 405 (xumdax
Kopmyc), aymuropus Ne311
(xumdak KopIyc),
aymuropust Ne 310 (xumdax
kopmyc), aymuropus Ne 305
(xumak kopiryc)

2. yuyeOHbIe ayTUTOPHH sl

NPOBeJIeHUA 3aHATUIH
CEeMUHAPCKOro THIIA:
naboparopust Ne 101
(xuMmpax KOpILYC),
naboparopus Ne 120

(xumak kopiryc)

3. y4eOHass ayauTopus JJisi
NMpoBe/leHUus] TPYNNOBBIX U
HHANBHUIYATbHBIX
KOHCYJBTAIMIA: ayIuTOpus
Ne 405 (xumdak xopmyc),
aymuropust Ne311  (xumdax
kopmyc), aymuropust Ne 310
(xumdak KopIyc),
aymuropust Ne 305 (xumdax
kopmyc), aymuropust Ne 001
(xumdak KopIyc),
aymuropust Ne 002 (xumdax
kopmyc), ayzuropust Ne 006
(xumdak KopIyc),
aymuropust Ne 007 (xumdax
koprryc), aymutopus Ne 008
(xumak kopiryc)

4. yyeOHas1 ayauTopus IJsl
TEKyHIero KOHTPOJIs W
NPOMeKYTOYHOM
arrecranuu: ayauropus Ne

Aynutopust Ne 405
VYuebnast mebenb, ydeOHO-HATIISIIHBIE TOCOOHS, J0CKa, MyJabTuMenua-nipoextop Mitsubishi XD3200U, skpaH c
anekrponpuBogoM 300*400cm Spectra Classic

AynuropusaNe 311
VYuebnast wmeOenb, y4eOHO-HAINAAHBIE TIOCOOMS, Jjocka, npoekrop Mitsubishi
anekrponpuBoaoM Projecta 183*240cm Matte white

Aynutopust Ne 310
VYuebnast mebenb, ydeOHO-HATISITHBIE 1TOCOOMS, J0CKa, MyiabTuMenua-npoekrop Mitsubishi EW230ST, skpan
HacreHHbIH Classic Norma 244*183

XD 600U, »kpan c

Aynutopus Ne 305
VYuebnast mebenb, ydeOHO-HATISITHBIE 1TOCOOMs, J0CKa, MyabTuMmenua-npoekrop Mitsubishi EW230ST, skpan
HacreHHbIH Classic Norma 244*183
JlaGopaTopus Ne 101
VYuebnast Mebenb, yueOHO-HAIJISIHBIE MOCOOWS, OCKA, aKBaJUCTHUIATOp J[3-4, KOHAYKTOMETpPBI, MOIYIb
“TepmocTar”, Monyns “YHHUBepcalbHbIN KoHTposuiep”, xonoguiabHUK ATLANT MXM 2835-90, monspumerp
kpyroBoit CM-3, Tepmocrtatsl -3 mT., cechl aHanutmdeckue Ohaus PA-64 C (65 1/0,0001 1), KOHIYKTOMETP
AHHMOH 7020, Becsl TexHHYECKHUE, ITEPCOHANBHBIN KoMmbioTep Pentium 4, Bentunsrop BEHTC 100 BKMu,
kroBeta 100MM st monsipumerpa CM-3 — 3 .
JlaGopaTopust Ne 120
VYuebnast Mmebenb, yaeOHO-HAIIISIHBIE TT0COOUS, TOCKA, TEPMOCTATH — 2IIT., MOAYJIb “DJIEKTPOXUMHUS’, MOLYIIb
“YHuBepcaIbHbII KOHTpOIIep”, MOAYylb “TepMOXUMUYECKUH aHAIN3”, HEPCOHANIBHBIN KOMIBIOTEP B KOMIUIEKTE
HP AiO 20"CQ 100 eu (MOHOOT0K)
Aynutopust Ne 001
YueOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 002
YyeOHast MeOeib, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 006
YueOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 007
YueOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Aynutopust Ne 008
YueOHast MeOeih, yaeOHO-HATIISITHBIC TIOCOOHS, JOCKa
Ynrtanbuslii 3a1 Ne 1
Hayunslit n yueOHblii ¢pona, Hayunas nepuoauka, [TK (MoHOOIIOK) - 3 1T, HeorpannyeHHsId noctyn k ObBC u BJI;
KOJIMYECTBO MOCAJIOYHBIX MecT — 76.
YnrtanbHblii 3a1 Ne2
Hayunslit n yueOnsiii ¢ponn, Hayunas nepuoguka, [IK (MoHOOIOK), MOAKIIOUEHHBIX K cetn MHTepHeT, — § miT.,

1.  Windows 8 Russian.
Windows Professional 8 Russian
Upgrade. doroeop Ne 104 ot
17.06.2013 T. JInneH3un
OeccpouHBIe

2. Microsoft Office Standard
2013 Russian. [{orosop Ne 114
or 12.11.2014 r. Jlnnensun
OeccpouHbIe

3. Kaspersky Endpoint Security
st Om3Heca - CTaHHApTHEINA.
HoroBop Ne31806820398 ot
17.09.2018 r. Cpox neWcTBUS
mmreH3un 10 25.09.2019

31



405  (xumdaxk  Koprmyc),
aymuropust Ne311  (xumdax
Kopmyc), ayzuropust Ne 310
(xumdak KopIyc),
aymuropust Ne 305 (xumdax
kopmyc), ayzuropust Ne 001
(xumdak KopIyc),
aymuropust Ne 002 (xumdax
kopmyc), aymuropust Ne 006
(xumdak KopIyc),
aymuropust Ne 007 (xumdax
kopmyc), aymuropust Ne 008
(xumdak KopIyc),
aymuropust Ne 004 (xumdax
kopmyc), aymuropus Ne 005
(xumak koprryc).

5. MOMEICHHSI s
CaMOCTOAITEIbHOM

padoThI: YnTAIBHBIN 3a11 No

1 (TaBHBIE  KOpITYC),
YUTAJIbHBIN 3aIl Ne2
(pmzmaT kopmyc-yueOHOE),
yuTaibHeli  3am Ne 5
(rymMaHHTapHBIH  KOpHYC),
yuTaidbHbIL  3a1  Ne 6
(y41eOHbIit KOpITYyC),
yuTandbHbl  3am Ne 7
(TyMaHHTapHBI  KOpHYC),
naboparopust Ne 418
(xumak kopiryc)

6. noMelneHue ISt
XpaHeHus u
NpoGHIAKTHIECKOT 0
o0cay:kuBaHusi  y4eOHOro
000pyI0BaAHHUSA:

naboparopust Ne 416
(xumak kopiyc).

HeorpanmdeHHbIH qoctyn K ObC u B]I; konmdaecTBo mocaqodnbix Mect — 50.

YnranbHblii 3a1 Ne S
Hayunstit n yueOnblii ¢pona, Hayunas nepuoguka, [TK (MoHOO61I0K) - 3 1T, HeorpannyeHHsli noctyn k ObC u BJI;
KOJIMYECTBO MOCAIOYHBIX MeCT — 27.

Ynranbublii 3a1 Ne 6
Hayunstit n yueOnb1ii ¢ona, Hayunas nepuoguka, [TK (MoHOOIIOK) - 6 T, HeorpanndeHHsId noctyn k ObC u BJI;
KOJIMYECTBO NocaiouHbIX MecT — 30.

Ynranbubiii 3a1 Ne 7
Hayunstit n yueOnb1ii ¢ona, Hayunas nepuoauka, [TK (MoHOOIIOK) - 5 T, HeorpannyeHHsIi qoctyn k OBC u BJI;
KOJIMYECTBO MOCAIOYHBIX MecT — 18.

Aynutopus Ne 004
VYuebnast Mebenb, yaeOHO-HAIAAHbIE TOco0Ms, Aocka, kKomMmyTtatop HP V1410-24G, nepcoHa bHBINH KOMITBIOTED
Lenovo ThinkCentre A70z Intel Pentium E 5800, 320 Gb, 19" - 15 i, mikad Hactenusiii TLK6U.
Aynutopust Ne 005

VYuebnast mebenb, yaeOHO-HATIsIIHbIE Mocobus, gocka, kommbiotep DEPONeos 470 MDi5_3450/4GDDR/T500
G/DVD+R u monutop ViewSonic 21.5 - 13 mr, mkap TLK TWP-065442-G-GY, mkad moHTaxHBIH NT
PRACTIC 2MP47-610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14, mikad Hactennsiii TLK6U.

JlaGopaTopust Ne 418
YuebHass mMeOenb, GakcuMmibHEIM ammapatr Panasonic KX-FL423RUB - 2 mrr., s3H-merp pH-150MU (c roc.
moBepkoit), aBrorpanchopmatop TDGC2-0.5K(0,5kBT; 2A,220/0-250B),3604, 99p T.207/2-15, Becwr "Ohaus"
PA64C (65r, 0,1mr) ¢ moBepkoit, Becsl VIC-1500d1 (1500r. 100MTI", BHemH.kanmudpoka) ACCULAB, nonomep
N-160MU c nosepkoii, kommiekc BoabTamnepomerpuueckuii CTA, komnberorep B koMiuiekre DEPO Neos
4601\FO/monutop 20" Samsung BX2035/knaB./Mbilib, KOMIbOTEp nepcoHanbHbiid Nel 1.210-14/3, marHuTHas
Memanka 6e3 HarpeBa Tolopino — 2mT, MarHUTHas MelIajKa ¢ HarpeBoM U HaHOKepamud.nmoBepx hG-MAG HS,
merp-pH pH-150MU (¢ roc.moBepkoif), moumrop 19" LG L1919S BF Black (LCD<TFT,8ms,
1280%1024,250K//M.1  400:1,4:3 D-Sub), nepcoHampHBII KOMIBIOTEp B cocrtaBe c/0mox/Core J7-4770
(3.4)/H87/SYGA/HDD 500Gb, monurop JKK"20"Bencl.kinaBuatr ypatmbib, mnpuatep Canon i-SENSYS
MF3010, pH-metp pH-150MMU ¢ roc.nmoBepkoii, cucremusiid 610k [1K (775), mkad cymmnbasiii LOIP LF-25/350-
GS1, (310X 310x310 MM 6/BeHTHIATOpA.HEPK.CTAIb U(POBOK KOHTPOJIEP), KOJINYECTBO ITOCAJOUYHBIX MECT —
10.

JlaGopaTopust Ne 416
ATOMHO-a0copOIMOHHEIN criekTpodoromerp Moaens AA-7000, ¢dupmsr "llnman3y", SAnonus, 6ayuioH ¢ renueM
Mapku A — 2 mr, Beatwisitop BEHTC 100 BKMiy* 1/, ra3oBsiii XxpoMaTto-mace-criekrpomeTp Monens GCMS-QP
2010PIUS, xoMIBIOTEp B COCTaBE: CHCTEMHBIA OJOK, MOHHTOp, KIIABHATypa, MEIIIb, KOHIUIIHOHEP
QUATTROCUMA QV/QN-FI12WA, uoytoyk Fujitsu LifebooK F530 Intel Core i3-330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Wi n7HB+0ffice, nepconanbhsiii kommbiorep B Komiwiekte HP AiO 20"CQ 100 eu (MoHOGIIOK),
anextporuntka Irit IR-8200,1500BT nnamerp xoHopku 185Mm.
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®opma(bl) KOHTPOJIS:

MHWHOBPHAYKU POCCHUN

®I'BOY BO «BAILIKUPCKUN T'OCYJTAPCTBEHHBI YHUBEPCUTET»

XUMUYECKU ®AKVIIBTET

COJIEP’KAHUE PABOYEHN ITPOT'PAMMBbBI

o4Has popMa 00ydeHHA

JUCIHUITIIMHBI «TCOpeTI/I‘IeCKI/IC METOJbI UCCIICAOBAHUA OHOJIOrMYECKOM aKTMBHOCTHU MOJICKYJI» Ha 3 CCMECTP

Bua pa6orsl

O0beM TUCHUTNIINHBI

O6mas tpynoemkocts auctuiuinibl (3ET / yacoB) 4/144

Yu4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy C MPEerno aBaTelieM: 43,2
JEKIUN 18
MPAKTUYECKUX/ CEMUHAPCKUX -
71a00paTOPHBIX 24
Apyrux (TpynroBas, MHIUBUAyaIbHast KOHCYIbTALUS U UHBIE BUIBI

y4eOHOIl 1esITeNbHOCTH, IPEAyCMaTpUBAIOIIUE pabOTy 00yJIarOIIUXCS C

npenogasatesnem) (OKP) 1,2

YueOHbIX 4YacOB Ha CaMOCTOATENbHYIO padoty obyuarontuxcs (CP) 64,8

VY4eOHbIX 4YacOB Ha MOJTOTOBKY K

sKk3ameny/3adery/muddepenunpoannomy 3auety (KoHTposs) 36

DK3aMeH B 3 ceMecTpe

ITpunoxenne Ne 1
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No Tema u cogepxaHue dopma U3y4eHHs] MaTEPUATIOB: OcHoBHas u 3aganus mno dopma TeKyLIero
n/n JIEKIHH, TIPAKTHYCCKHE 3aHsATHS, JIOTIOJTHUTENbHAS CaMOCTOSATEILHOM KOHTPOJIS
JUTepaTypa, pabore CTyeHTOB yCIeBaeMOCTH
CCMHUHAPCKUC 3AHATI, peKOMeHayeMast (KOJIIOKBUYMBI,
nabopaTopHbie paboTsL CTyJEeHTaM KOHTPOJILHBIE
caMocCTOsITeNNbHAs paboTa u (Homepa u3 paboTsl,
TPYAOEMKOCTh (B qacax) CITHICKA) KOMIIBLIOTEPHBIE
JIK [ IIP/CEM JIP CPC TECTBI H T.I1.)
1 KpaTkoe onucaHne 0CHOBHBIX NOJAX0/10B M METOI0B /ISt CamMocrosarensHoe Kelic-3a1a4a;
TEOPeTHYECKOro HCCIeJ0BAHMS OHO0JOTHYeCKOil AKTHBHOCTH H3y4eHUe nabopaTopHbIe
MOJIEKY.I. pPEKOMEHAYEMOM paboTsr;
B03MOXHOCTH TEOPETUUECKUX METOAOB YCTAHOBJIECHUS [1-5, 12, 15] OCHOBHOH U pedeparsr;
3aKOHOMEPHOCTEH B CTPOEHUH M CBOHCTBAX XMMUYECKHUX 2 6 JOTIOJTHUTEIILHOM JIOKJIA IbI;
COEIMHEHUH, UX MECTO U 3HAYUMOCTh B COBPEMEHHON (M3MIECKON 2 JIUTEpPaTypHI, KOMIIIEKT
XMMUH, TEPCIIEKTUBBI ATUX MOAXOIOB IIPY IIEJICHANPABICHHOM BBINTOJTHEHHE THUITOBBIX 33/1aY;
TIOMCKE COEIMHEHUH ¢ TpeOyeMbIM KOMILUIEKCOM (H3HKO- nabopaTopHOU TECT, KOHTPOJIbHAS
XMMHYECKUX CBOMCTB. paboTHI, MOATrOTOBKA pabora
K 9K3aMeHy
2 | Konuenuusi 6uou3ocrepusma. CamocTosTeabHOoe Kelic-3a/1aya;
IMonsitne 6uonszocrepa. Mcropus pa3BUTHS KOHIEIINH n3y4deHue nabopaTopHbIe
6ronzocrepusma. I'pymmsl u3octepos 1o JleHrmMropy. 3akoH PEKOMEHIyeMOi paboTsr;
ruapuanoro 3ameenus I'. Ipuma. M3octepsl o I'. Dprenmeiiepy. OCHOBHOH U pedepatsr;
Knaccuueckne n Hekitaccuueckre donzocrepsl. [IpuMepsr.. 4 JOTIOJTHUTENILHOM JIOKJIAIbI;
1 2 [1-2,7,12] JIUTEpPaTYpHI, KOMIIIEKT
BBINTOJTHEHHE THUITOBBIX 33/1aY;
nabopaTopHOU TECT, KOHTPOJIbHAS
paboTHI, MOATrOTOBKA pabora
K DK3aMeHy
3 | Cnoco6bl mpeAcTaBIeHUs CTPYKTYPHI XUMUYECKUX CamocrosarensHoe Kelic-3a7a4a;
coenqunenmii. [lonstre neckpunropa. THITBI JECKPUIITOPOB. n3y4deHue nabopaTopHbIe
Paznmynble KnaccnpuKanuy eCKpUITOPOB 110 TOJIHOTE U pEKOMEHAYEMOM paboTsr;
croco0am ONMMCAaHUSI MEXMOJIEKYIISIPHBIX B3aNMOACHCTBHH. OCHOBHOH U pedeparsr;
WudopmannonHoe cozepkaHue IECKPUITOPOB MOJICKYIISIPHON JOTIOJTHUTEIILHOM JIOKJIA IbI;
CTPYKTYpBL. DJIEKTPOHHBIE (ANIEKTPHUECKHE), CTEPUUECKHE 1 2 JIUTEPaTYpHI, KOMIUIEKT
MEXMOJIEKYJISIpHBIE JeCKpUNTOPBl. OCHOBHBIE I'PYIIIBI BBITOJTHEHHE THUITOBBIX 33/1aY;
JIECKPHUIITOPOB B COOTBETCTBHH C Kiaccudukammeit O.A. 2 6 nabopaTopHOU TECT, KOHTPOJIbHAS
PaeBckoro. Crioco0b1 knaccudukanyuy A1eCKpUIITOPOB. paboTHI, MOATrOTOBKA pabora
WudopmanmonHoe cojepkaHue IECKPUITOPOB MOJICKYIISIPHON [1-2, 5] K 9K3aMeHy
CTPYKTYpBI
JlecKpHUIITOpHI 3JIEMEHTAPHOT'O YPOBHS; JECKPUITOPHI
JIEKTPOHHOM CTPYKTYPBI, TECKPUIITOPEI MEKMOJIEKYISIPHBIX
B3aUMOJecTBUN. « BI0XKEHHOCTBY JECKPUNTOPOB. [leCKpUNTOPEI
JJIEMEHTHOr'O YPOBHSL.
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JleckpHunTOpBI CTPYKTYPHOU (hOpMYJIbL. TOMONOrHYEcKre HHICKCHI
(neckpunropsl). IlorsTre MonexkymsipHoro rpada. MaTtpuna
CMEXHOCTH M MaTpuua paccTosHuil. Matpuns! cesseil. [Tpumepsr
KOIMPOBAHUsI CTPYKTYPHI B BUAE MATPHULILI CBS3EH.
Tomonoruueckue JeCKpUNTOPHI, OLICHUBAEMBIE HA OCHOBE

MaTpullbl CBA3HOCTU: UHJCKC CBA3HOCTH PaHI[I/I'la X(G) y

KOJIMYCCTBEHHBIN YYeT B3aUMHOT'O BITUSTHHS ATOMOB, HHJICKC
Bunepa W(G), karmna-UHACKCHL

CybcTpykTypHBIe neckpunTopbl. OnpenencHue. @ yHKIMH
CYyOCTPYKTYPHBIX IECKPUIITOPOB. Jl€CKPHUIITOPHI IIEKTPOHHOM
CTPYKTYPBI MOJICKYJI: 3apsi/Ibl HA aTOMAaX, SHEPTHUH BBICIICH
3aaaTor (Eqomo) 1 HU3IIEH He3aHATOH (E| ypmo) MOTEKYITSIPHBIX
opOuTael, TUITONEHBIA MOMEHT.
I'eomeTrpryeckue JECKPUNTOPHI (ASCKPUIITOPBI MOJICKYIISIPHON
(hopmBI). MeTOoMbI OIICHKU AECKPUITOPOB MOJICKYIIIPHOH (pOpMET:
METOJ TUCTAHIIMOHHON T'eOMETPUH, MOJICIb CBSA3BIBAIOMICH
CTOPOHBI, aHAJIN3 MOJICKYIISPHOU ()OPMBI, THITOTETHICCKAS
pelIeTKa aKTUBHOW CTOPOHEI, aHAIH3 MOJICKYIISIPHON (DOPMEL.
JleCKpUTIITOpEI MEXMONEKYIIPHBIX B3aUMOJICHCTBUI.
JleckpunTopbl peakmoHHOH criocoOHocTH. [Tapamerpbt
THIPOPOOHOCTH, IIEKTPOHHBIC TapaMeTphl. OnrcaHue
ANEKTPOCTATUICCKUX B3amMoeicTBuil. CTepUUECKUE TapaMEeTPHI.
[Morenuunan Jlennapaa — xonca

WNunukaTopHble mepeMeHHbie (mapaMeTpsbl). [Ipumepsr ux
HCTIONB30BaHUS IS YCTAaHOBJICHUS B3aUMOCBSI3H MEXKITY
CTPYKTYPOH U CBOWCTBAMU COEIUHEHUI.

TeopeTnyeckne OCHOBBI PErPEeCCHOHHOI0 AHAJIM3A. CamocrosarensHoe Ketlic-3a/1a4a;
MHOKeCTBEHHBIN KOppeIsamonHbIi Kodddurment. Kpurepuit HA3y4CHHE mabopaTOPHEIC
@umepa. F-craTuctuka, «o0bsicHeHHas auctiepcus» PLS-anamus. pEKOMEHAYEMOM paboTsr;
VY cnoBust MPUMEHUMOCTH PETPECCHOHHOI0 aHAIN3a JUIs 00pabOTKH OCHOBHOH U pedeparsr;
9KCIEPUMCHTAIBHBIX TaHHBIX JIOTIOJTHUTEIIEHOM JIOKJIA IbI;
JUTEPATYPHI, KOMIIIEKT
BBINOJTHEHHE TUTIOBEIX 3a]1a4;
[1, 9] nabopaTopHOU TECT, KOHTPOJIbHAS
paboTEHI, MOTOTOBKA pabora
K 9K3aMEHY
MeToabl KOJINYECTBEHHOT0 MeToAbI KOTHYEeCTBEHHOT0 CamocrosarensHoe Kelic-3a1a4a;
U3YYeHUs1 B3aHMOCBSI3H «CTPYKTYPa — CBOHCTBO». H3y4eHUe nabopaTopHbIe
OO1iee npe/cTaBiIeHAE O METOAAX YCTAHOBIICHUS pEKOMEHAYEMOM paboTsr;
KOJIMYECTBEHHBIX COOTHOLIEHUH «CTpYKTypa — cBoiicTBo» (KCCA). OCHOBHOH U pedeparsr;
Jeckpunropsl, ucnoib3dyembie ais uccienopanust KCCA. JIOTIOJIHUTENBHON JOKJIabl;
Mertononorust KCCA, cnocoOsl npecTaBiaeHust JINTEPATYpHI, KOMIUIEKT
CTPYKTYPHBIX (hopMYyI BemecTB. KoMIbIoTepHOE MOIETHpOBaHIE [1-2, 6-8, 12-16] BBITIOJTHEHUE TUIOBBIX 33]1aY;
JIEKapCTBEHHBIX IIpenaparoB. Tekyliee COCTOSHUE U NTEepCHEKTUBBI sabopaTopHOH TECT, KOHTPOJIbHAS
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passutust KCCA B Poccun.

pa6OTLI, II0AIOTOBKA

pabora

Meron XaHia (COOTHOIIEHNUS IMHEHHOCTH CBOOOIHON K DK3aMEHY
sHeprum) u Meton @pu-Bumscona. MeTtox XaHIma: COOTHOIICHUS
JMHEHHOCTH cBOOOAHON 3Hepruu. OCHOBHOE COAEPKaHUE ITOTO
Merona. Bua ¢pyHKIMOHANBHBIX 3aBUCHMOCTEN MEXIy CTPYKTYpOH
1 OMOJIOTMYECKOH aKTHBHOCTHIO. [IpMeHenne ycTaHOBIICHUS
KCCA Ha KOHKpeTHOM NpUMepe Nnapa-, MeTa3aMeIlEeHHbIX
nipon3BoHBIX N, N-muMeTni-o-6poMpeHnIaMuHoOB,
MPOSBJIAIONINX aHTHAApEHeprudeckue cBoicraa. [lpenmymecrsa u
HEIOCTaTKU METOJa.
Meron ®@pu-Bunscona. Cyrs Merona. CiocoObI MpeCcTaBICHUS
CTPYKTYPHBIX (pOPMYIT BEIIECTB, AHAITUTHICCKUH BUJT
(YHKIIMOHAIBHBIX 3aBUCHMOCTEH MEXIY CTPYKTYPOH U
aKTUBHOCTBIO. JIOCTOMHCTBA U HEAOCTATKH Moaenu. [Ipumepst
WCTIONIb30BAHMS ISl pELIEHHsI IPAKTHYECKMX 3a/ay.
MopundunupoBanHslii Bapuant Kammapatsl. O0beiHEHHOE
cooTHomeHue Ppu-Bunibcona u XaHmia.
Mertoabl, OpUEHTHPOBAHHbIC HA TONOJIOTHYECKUE Pa3INYUs CamocrosarensHoe Kelic-3a1ay4a;
MOJIEKYJI. H3y4eHUe nabopaTopHbIe
IoHsiTHE CynepCTPYKTYpHI AJIs aHATIU3a KOIMHYECTBEHHON pEKOMEHAYEMOM paboTsr;
CBSA3H MEX]y CTPYKTYpOH U aKTUBHOCTBIO OPTaHUUECKUX OCHOBHOH U pedeparsr;
coequHeHul. MeTo BO3MYIIEHUS] OTPaHUYEHHOTO JIOTIOJTHUTEIEHOM JIOKJIAIbI;
KOHLICHTPUYECKOT'0 YIOPSA0UYEHHOr0 OKpYkeHus (Meron JIUTEPaTYpHI, KOMIIIEKT
DARC/PELCO). Cytb MeTO1a, TOHSITHE CIIe/Ia MOMYIISIHH. BBITIOJTHEHUE TUIOBBIX 33]1aY;
JleckpunTOpbl, NCHONb3yeMbIE ATl OMUCAHUS CBA3H MEXIY nabopaTopHOU TECT, KOHTPOJIbHAS
CTPYKTYpPOH U cBOMCTBaMU MojieKyi. [IpuMeps! Hcnonbp3oBaHUs paboTHI, MOATrOTOBKA pabora
METO/a, €r0 JOCTOUHCTBA U HEJOCTATKHU. [1-2] K 9K3aMeHy
INonxon Menona nu Kammapatsl. Onucanue cTpyKTypbl
coemqmaeHus. [Iporece hopmupoBanuss HAOOPOB JTOKATHHBIX
JECKPUTIIOPOB. JIOCTOMHCTBA U HEJOCTATKHA METOAA.
INo3uunonnsnii ananus ®. Maru. IlocTpoeHre runepMOIEKyJIbL.
B03MOXXHOCTH, OCHOBHBIE IPEUMYIIECTBA U HEJOCTATKH METOAA.
CoBpeMeHHBbIe KOMIIBIOTEPHBIE POTPAMMBI VIS PACYETOB CamocrosarensHoe Kelic-3a1ay4a;
KCCA. H3y4eHUe nabopaTopHbIe
Mertonapl, onuparouuecs Ha TPEXMEPHYIO MOJENIb CTPYKTYPHI, pEKOMEHAYEMOM paboTsr;
UX CyTb. MeTo/1bl, OpPUEeHTUPOBAHHbIE Ha JAHHBIE O OCHOBHOH U pedeparsr;
MIPOCTPAHCTBEHHOM PACIOJIOKEHUH aTOMOB (TOITOJIOTHYECKHE JOTIOJTHUTEIIEHOM JIOKJIA IbI;
noaxoxpl). VIX TOCTOMHCTBA M HEIOCTATKH. JIUTEpPaTypHI, KOMIIIEKT
I'enepupoBanne 3D-cTpykTyp aurangoB. MeTos| CHIIOBBIX TOJIEH, BBINOJTHEHHE THUITOBBIX 33/1aY;
€ro CyTb METO/Ia CWJIOBBIX Nonel. OnucaHue CBSA3bIBAIOIINX U nabopatopHOH TECT, KOHTPOJIbHAS
HECBSI3BIBAIONINX B3anMoeicTBuil. Pacuer obmeit sHeprum. [1-2,13] paboTHI, MOATrOTOBKA pabora
Kon¢popmannonHslii aHaau3 uranaos. Beioop nepenoBbix K 9K3aMEHY

cTpykTyp. [Touck perentopcBsa3bIBaromie (IrepeaoBoii)
koH(popmanuu. [IpuHITNITA AKTHBHOCT — AHAJIOTHSY.
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PemerouHast MoJIeIb SHEPIEeTHYECKOT O ITPOCTPAHCTBA.

CpaBHHTEIBHOr0 aHanu3a MolekyispHoro moist (COMFA).
Cytp MeToza, cTpyKTypa nccienosanuii merogom CoMFA.
[Monsitne mpobHoro aroma. Pacuer crepuueckux (Ban-nep-
BAAJIbCOBBIX) M AJIEKTPOCTATHIECKUX (KYIOHOBCKHX)
B3aMMOJICHCTBUI MEXAY PaCCMAaTPUBAEMbIM COSJMHEHNEM H
MIPOOHBIM aTOMOM. JIOCTOMHCTBA M HEZIOCTATKH METO/a.

CpaBHUTEIBHBIN aHAIN3 UHAEKCOB MOJIEKYJISIPHOTO MTOJ00Ms
(CoMSIA). Ouenka Mepbl OI00Us aTOMOB B MOJIeKyie. Pacuer
WHJIEKCOB TTOA00Ms A7l (PU3NKO-XUMHIECKUX CBOMCTB.
Koppernsionasle 3aBUCHMOCTH MEXy 3HAUCHUSIMA
JIECKPHUIITOPOB M OMOJIOTNYECKON aKTUBHOCTBIO. [IprMeHenne aTux
ypaBHEHHH /I perieHuss oOpaTHOH 3a1aun. OCHOBHEIE
peuMyIiecTa Merona no cpasHennto ¢ COMFA.

Buonornyeckue HeliponHbie ceTu. MckyccTBeHHbIE HElipOHHBbIE

Keiic-3a/1ava;

cetu (MHC). nabopaTopHbIe
[Monsitne «uckyccrBenHsle HeliponHsle cetn (MHC)». 3anaun, paboTsr;
pemaemsle ¢ ucnonezopanneM MHC. KpaTkuii HcTOpH4ecKuii pedepartsr;
0030p BosHHKHOBeHMs Teopun MHC, aHanmornst OHOIOrnyeckuMu JIOKJIabl;
HEHpOHHBIMU ceTAMU. OCHOBHBIE MOHSATUSL. [2, 8] KOMILIIEKT
Mogens Texanueckoro Helipona. Onementsl MHC. Apxutektypa TUIOBBIX 3a]1a4;
HHC. Oby4yenne MHC. TECT, KOHTPOJIbHAS
MHOrocioiHbIe CETH NPAMOro paclpocTpaHeHus. JJOCTOMHCTBA U pabora
Henoctatku Meroga MHC. CpaBHeHne HEHPOCETEBOro anropuTMa
CO CTaHJAPTHBIMU CTaTUCTUYECKUMU MeToaamu. [IprMeHeHne
HEHPOCETEBBIX arOPUTMOB ISl IOMCKA 3aBUCHMOCTEN «CTPYKTypa-
CBOWCTBO».)».
IlepcnekTHBBLI NPUMEHEHHS METOAOB TEOPHH PACIIO3HABAHMSA CamocrosarensHoe Kelic-3a1a4a;
oopasos (TPO) qna npukJIagHbIX M (hyHIaAMEHTATBHBIX HU3y4CHUE nabopaTopHbIe
HAY4YHBIX HCCJIE10BAHUI. pEKOMEHAYEMOM paboTsr;
OcHoBHbIe ToHATHS MeTo0B TPO. OTO0p mpusnakos. [Iporenypa OCHOBHOH U pedepatsr;
pacmosHaBaHMs ~ CTIPYKTyp  coeauHeHuil.  IIpenBaputenbHas JONOJTHUTENIBHON JOKJIabl;
00paboTka  HCXOAHBIX  JaHHBIX.  MacmTabupoBaHue U JIUTEPaTypHl, KOMILIIEKT
HOpMaJlu3anus, npeoOpa3oBaHMsl  KJIACTEpHU3ALNH, orbop BBITIOJIHEHNE TUIOBBIX 33]]a4;
MIPU3HAKOB. ATPHOPHBIA W aNOCTEPUOPHBIA OTOOp ITPHU3HAKOB. nmabopaTopHOU TECT, KOHTPOJIbHAS
AJropuT™M pacuera IMPOTHO3UPYIOMIEH CIIOCOOHOCTH OTENBHBIX paboTHI, MOATrOTOBKA pabora
IIPU3HAKOB. K 9K3aMEHY
OOyuenne «c yunrenem» u «0e3 yaurens». Llenn u 3amaun
TIpoLeAypH! Kiaccu(puKanui 00beKToB. MeTOo/ OMOPHBIX BEKTOPOB.
Ero cyre. Meron Omrkaiimero cocena, OCHOBHEIC TOCTOMHCTBA H [1-2, 6, 14-16]

HEIOCTATKU.
BaiiecoBckas xnaccudukanus. [loHsTne «HanBHOM
Kiaccudukanumy, ee cBoicTBa. JloCTOMHCTBA M HEJJOCTATKH

GaiiecoBckux cereil. Kimactepusiii ananms.
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KomnblotepHsle cucremsl, peannsywomue meroasl TPO.
Komnslotepnas cuctema PASS.

Meroz0morust 1 NPUHIMIIE paboTh iporpamMmbl PASS.
Hasznauenue cucrembr PASS. Baxwelimme TpeOOBaHUS K IPOTHO3Y
OMOIOrNYECKON aKTUBHOCTH XUMHUYECKUX COCMHEHHH.
OCHOBHBIE COCTaBJISIONINE 3IEMEHTHI cucteMbl. IIpencraBineHne
OMOIOrNIecKOl aKTUBHOCTH.

Onwncanne xumMuaeckoit ctpykrypsl. [Tonsitue MNA-
neckpuntopoB. basa nanueix u 3HaHuit SAR base. Aixroputm
MIPOrHO3a OMOJIOTHMYEeCKOH akTHBHOCTH. Kitaccnueckuii
GaiiecoBckuii moaxo/. OCHOBHBIE YpaBHEHUS JUIs pacuera
BEPOSTHOCTH TPOSIBIIEHUS 1IETIEBOT0 cBoMCTBa. IIponenypa
o0yuenust. MaTepniperarus pe3yabraToB nmporaosa PASS.
[Tpumenenne nMporHo3a CreKkTpoB OMOIOrMIEeCKONH aKTHBHOCTH
OpPraHUYECKUX COETUHEHHM.

KomnsbloTepHas cucTeMa HCCJIEA0BAHUS CBA3U «CTPYKTYpa —
cBoiictBo» SARD-21.

OcHoBHBIE TIpotieAyps! u 0110ku cucteMbl SARD-21. Onucanue
aHaJuTHYecKoro 610ka. PopMupoBaHUe UCCIIEAYEMBIX MaCCHBOB
cTpyktyp. IlpencraBnenue CTpyKTypbl XUMHUYECKOTO COCIMHEHUS
Ha s13bIKe (pparMeHTapHBIX JecKkpunTopoB. OneHka
MH(OPMATUBHOCTH BCEX THIIOB PU3HAKOB.

dopmupoBaHHE MaTEMaTHYECKOW MOJICIIN PacIIO3HABAHHUS
IIPOTrHO3a.

Onwcanune 010ka KOHCTpYUpoBaHusl. Be1oop 06a30BbIX
CTpYKTYp Au1st Moudukanun. OnpeaeneHie 2IEMEHTOB CTPOCHHS,
HauOosee OJIaroNpUsATHBIX JUIS OCIIETYIOIEro qu3aiHa.
Kparkas uctopust cozganust ”HQOPMAIMOHHON TEXHOJIOTUHI
MIPOrHO3a CBOWCTB OPraHMYECKNX COeITMHEHUH « MHUKpPOKOCM».
Onwucanne nHPOPMAIIOHHON TEXHOIOTUH KOMITBIOTEPHOTO
MIPOrHO32 CBOWCTB OPraHMYECKNX COSITUHEHUH « MHUKpPOKOCM».
Teopernueckue 0CHOBBI HH()OPMAIMOHHOM TEXHOJIOT X
«Muxpokocm». Kornermiust. O0y4atommue Beioopku. Onmcanue
CTPYKTYpPbI COeMHEHNH. THITBI NCTIONB3yeMBIX
JIECKPHUIITOPOB.MeTobI IIPOrHO3a OMOJIOrMIeCKOl aKTHBHOCTH B
paMKax JaHHOH crcreMbl. CTpaTerny MporHo3a akTHBHOCTH.
[Tpumeps! 3KCHIEpUMEHTANIBHBIX UCCIIEA0BaHNH, HILTIOCTPUPYIOIINE
BO3MO)KHOCTH MH(OPMAITMOHHON TEXHOJIOI'MH TIPOTHO3a CBOMCTB
OpPraHUYeCKUX COeTMHEHNH « MUKPOKOCM.

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

11

JIOKMHT U pauMOHAJIBLHBIH IU3aiiH BellleCTB — HHTHONTOPOB

CamocrosarensHoe
H3y4eHUe
pEKOMEHAYEMOM
OCHOBHOH U
JONOJTHUTENIBHOU
JIUTEPaTYpHI,
BBITIOJIHEHNE
nabopaTopHoOU
paboTHI, MOATrOTOBKA
K 9K3aMEHY

Keiic-3a/1ava;
nabopaTopHbIe
paboTsr;
pedeparsr;
JIOKJIAIbI;
KOMIIIEKT
THUITOBBIX 33/1aY;
TECT, KOHTPOJIbHAS
pabora

Keiic-3a/1ava;

(epMeHTOB M IPOTEHHOB. nabopaTopHbIe
Wneornorns Merosa 1 BapuaHThl. AJITOPUTMBI TOKHHTA. paboTsr;
[Tpunoxenne kK Noucky 3()(HEKTUBHBIX HHTHOMTOPOB PA3IIMYHBIX pedepaTsr;
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(epmenToB. Onrcanne UACOIOrHN pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX CPEACTB B COBPEMEHHOM Mupe. Penenue
MPaKTHYECKUX 3a/1a4 C HCIOIb30BaHKeM IporpaMmbl AutoDock.
MornekyssipHast auHaMuKa. OCHOBHBIE TIOHATHHS M Oa30BbIE
TIPUHIMIIBI MOJICKYIISIPHOW AMHAMUKH, €€ LEeJIH U 33/1a9H B
MOJIEKYISIPHOM MOJEIUPOBAaHUH. TepMOCTaThl B MOJIEKYISIPHON

JIOKJTaJIbl;
KOMIIIEKT
THUITOBBIX 33/1aY;
TECT, KOHTPOJIbHAS
pabora

JuHaMuKe. Pernienne npakTUUeCKUX 3aJa4 ¢ UCIOIb30BaHUEM 4 4,8 [1-2, 6-8, 12-16]
nporpammsl NAMD. 2
Bcero yacos: 18 24 54,8
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