MMHOBPHAYKH POCCUU
OI'bOY BO «BAIIKNPCKUUN 'OCYIJAPCTBEHHBIM YHUBEPCUTET»

XUMHNYECKUI ®AKYJIBTET
AKTyanu3upoBaHo: CornacoBaHo:
Ha 3aceaHnuu Kadeapsl [Ipeacenarens YMK xumudeckoro ¢gakyapTeTa

nporokon Ne 8 ot &07» urons 2017 r. —
3aB. xadeapoii [@Zﬂmé /Mycradun A.T. 7 7%/ } /Tapudymmuna [T
‘j; v

PABOYAS ITPOI'PAMMA JUCIUAIIJIMHBI (MOAYJIA)

JUCUUIIMHA BeruucnurenbHble METOIbl B XUMHUH
ba3oBwIii 1K1, BapuaTuBHAS 4acTh, AUCHUIUIHHA 110 BeIOOpy B1.B.JIB.02.01

NporpaMma crnenuajauTeTa

HampaBnenue noarotoBku (CeruaibHOCTh).
04.05.01. dynnameHTanbHas U OpUKIAAHAS XUMUS

HanpasnenHocts (mpo¢uiib) MOArOTOBKH
AHanuTtnyeckas XuMHS,
Buooprannueckast Xumus;
BBICOKOMOJICKYIISIpHBIC COCTUHEHUS;
Heopranunueckas xumus

KBamdukanus
Xumuk. [Ipenonasarens xumuun

PazpaboTunk (cocTaBUTEH) /{h [
IOLEHT, 1. X. H., JOIIEHT - A Xaiipyanuna B.P.

Host mpuema: 2016 1.

Ya 2017,



CocraBurens / cocraButenu: Xaipymwmna B.P., n1.X.H., JoueHT, JOUeHT Kadeapsl (HU3NIecKoi
XMMHUH U XUMUYECKOU 3KOJIOTUHU

Pabouas mporpaMMa JUCHUIUIMHBI aKTyaJHU3UpOBaHA Ha 3aceAaHuu Kadeapsl (GU3NIecKol XUMUH
1 XUMHUYECKOU 3K0J0TuH, MpoTOoKo Ne 8 ot «07» uronsa 2017 r.

JlononHeHnss M W3MEHEHHUs, BHECEHHbIE B paldodyl0 NporpamMMmy IUCHUIUIMHBI (OOHOBJIEHBI
NepeYeHb OCHOBHOW W JOMOJHUTEIBHOW JUTEPATYphl U JIMLIEH3MOHHOE MPOrpaMMHOE oOecTieyeHue,
HEoOX0AMMOe JUIi OCBOCHUS TUCLUILIMHEI), TPUHATHI HAa 3acefaHnu Kadeapsl GU3HYECKOH XUMHUH U
XUMHUECKOM 3konoruu, nporokon Ne 11 or 01.06.2018 1.

3aBeayromuii kKadeapoun //;{!;/ﬁw/ / Myctadun A.T.
v./;‘j

JlononHeHnss ¥ W3MEHEHHUS, BHECEHHbIE B paldodyl0 NporpamMMmy IUCHUIUIMHBI (OOHOBJIEHBI
nepevyeHb OCHOBHOW M JOMOJHUTEIBHOW JUTEPATYphl U JIMLIEH3MOHHOE MPOrpaMMHOE oOecTieyeHue,
HEoOX0AMMOe JUIsi OCBOCHUS TUCLUILIMHEI), TPUHATHI HAa 3acefaHuu Kadeapsl GU3HYECKOH XUMHUH U
XUMHUECKOH 3Konoruu, npotokon Ne 6 ot 22.04.2019 1.

3aBeayromuii kKadeapoun //;{!;/ﬁw/ / Myctadun A.T.
v./;‘j



Cnucok AOKYMEHTOB M MaTepuaJios

1. IlepeyeHp MIAHUPYEMBIX PE3YJIBTATOB OOYYEHHS TO JUCITUIUIMHE, COOTHECEHHBIX C

TUTAHUPYEMBIMH  pe3yJbTaTaMH OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBbl

2. Llenu 1 MECTO AUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTrpaMMBbI
3. Conmepxanue pabouedt mporpaMMmbl (00BEM AUCHMIUIMHBI, THIOB W BHUIBl YYEOHBIX

3aHHTHﬁ, y‘-IeGHO-MCTO,Z[I/I‘-ICCKOC obecrieueHre caMOCTOSTEILHOM pa60TLI 06yqaroumxca)

4. ®@oHJ OLIEHOYHBIX CPEACTB MO AUCIUTUIMHE

4.1. TlepeueHb KOMNIETEHIIMNA C yKa3aHHEM ASTamoB MX (pOpMHUpPOBaHHS B TPOIECCE
OCBOCHHS 00pa3oBaTelibHON mporpammbl. OmmcaHWe TIOKa3arened M KPUTCPUEB
OLCHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3jIMYHBIX JTalax HX (bOpMI/IpOBaHI/Ifl, OIMMCaHUE IIKaJI

OLICHHUBAaHUA
4.2. Tunoswie KOHTPOJIBHBIC 3aJaHWd WJIWM HWHBIC MaTCpualibl, HCO6XOIII/IMI>IC JUIA

OIICHKM 3HAHWW, YMEHUH, HABBIKOB MU OMNbITA ACATEIbHOCTH, XapAKTEPU3YIOMINX ITAITbI
(dhopMHpOBaHUS KOMIIETCHIIMA B TIPOIECCE OCBOCHHUS OO0pa30BaTEIbHOW TMPOTPaMMBL.
Meroauueckue mMaTepuaibl, ONMPEACISIOMME NPOLEIyPhl OLEHUBAHUS 3HAHUN, YMEHUH,
HABBIKOB W ONBITA JIEATEIBHOCTH, XapakTepU3YIOMMX JTambl  (GopMHpOBaAHHS
KOMIIETEHITH I

4.3. Petimune-naan oucyuniunsl (npu HeoOXooumMocmu)
. Y4eOHO-MeToIM4YecKoe U HHPOPMAIIMOHHOE 00eCTIeYeHHE JUCITUILTHHBI

5.1. IlepeueHb OCHOBHOI M MOMOJIHHUTEIHHOW y4eOHOM JTUTEepaTypbl, HEOOXOAUMOI

7151 OCBOCHUS JUCIMIIINHEBI
5.2. Ilepeyenr  pecypcoB  HH(POPMAIMOHHO-TEJICKOMMYHUKAIITMOHHOW  CETH

«HTEpHET» M IPOrPaMMHOTO 00ECTICUCHHS, HCOOXOMUMBIX JJIsi OCBOCHHS JUCIUTUINHBI
. MatepuanbpHO-TeXHUYECKas 0a3za, HeoOXoaumasi JUIsi OCYIIECTBICHHUS 00pa30BaTeIbLHOTO

mnmpounecca 1no JUuCurIlInge
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1. Ilepedyenb nJIaHMpPyeMbIX Pe3yJbTATOB OOy4YeHHS MO JAUCIHHUIJINHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHUSI 00pa30BaTeIbHOI NPOrpaMMbl

B pesymerare ocBOCHHS 00pa30BATEIBHON MPOrPaMMBI OOYYAIONIUICS JOJKEH OBIIA/ICTh
CIICAYIOIIUMU pe3ysIbTaTaMHi 00y4eHHs 0 TUCIUILUIUHE!

PesynbpTatel 00yueHus ®dopmupyemas KomreTeHus (c I1
yKa3zaHUEM Koza) puMey
aHue
3HaH 3HATh: OCHOBHBIC HCTOYHUKH OIIK-4 CriocoOHOCTBIO peliaTh
ust MH(OpMAIMK [T PELICHUA 3aj1ad | 3aJaun npodeccruoHaNbHON
npo(heCCHOHATBHON cheprl | nesITeTbHOCTH Ha OCHOBE
ACITCIBHOCTH uHGOPMAITMOHHOM u
Ooubimorpau4eckoii  KyJabTypsl C
OCHOBBI HH(OPMALMOHHBIX | pyveHeHneM HUH(OPMAIIHOHHO-
TCXHOJIOTHH, OCHOBHBIC | 1 oMMyHHKAITMOHHBIX TEXHONOTUH M
BO3MOXHOCTHU U MpaBUJid pa6OTLI CO
CTaapTHEMH HpOrpAMMHEIMII BBIMHMCIMTENLHBIX CPEICTB C YHETOM
N a— mpu pemmerpy | CCHOBHEIX } TpeOoBaHU
POheCCHOHATBHBIX 33184 uHGOPMAIIMOHHOM 0€30macHOCTH
3HaTh: OCHOBHBIE IK-5 CrocoOHOCTBIO
COBpPEMEHHBIEC HayYHBIE METO/IbI npuobperarb HOBbIE 3HAHHA C
UCIIOJIb30BaHUEM COBPEMEHHBIX
3HaTh: NPUHIKIB | HAYYHBIX METOIOB U BIIAJICHUE HUMHU
MPUMEHEHUS COBPEMEHHBIX | HA  ypOBHE, HEOOXOAMMOM  JJIs
METOJIOB B HayKe pelieHus 3ajady, UMEIOIINX
€CTECTBEHHOHAYYHOE COJIep’KaHue U
BO3HHUKAIOIIUX TIPU  BBIIIOJIHEHUH
npodeccnoHaIbHBIX HYHKITUN
3Harb: COBpPEMEHHBIE IIK-6 Bnanenuem
CTaHJapTHbBIE PO(eCcCHOHANIbHBIE | COBPEMEHHBIMHU KOMITBIOTEPHBIMU
KOMIIBIOTEPHBIE TEXHOJIOTHH | TEXHOJIOTUSIMH MIPH TUTAHUPOBAHUU
IUTAHUPOBAHMUSI ~ HUCCIIEJIOBAHUM, | UCCIIEIOBAHUM, TOMYyUYEeHUU U
MOJTyYEHUS u 00paboTKu | 00pabOTKE pe3yNIbTaTOB HAYUHBIX
pe3yabTaToB HAYYHBIX | KCIIEPUMEHTOB, cbope, 00paboTke,
HKCIIEPUMEHTOB, cbopa, | XpaHEHUH, MIPEICTABICHUN U
00paboTKH, XpaHEeHWH, | TIepeaade HayqHor nHpopMaIuu
NpeICTaBICHUH W Tepenade
Hay4YHOH MH(OpMAIUU; METOIbl U
MMOHATUINHBIN arrapar, Ha
KOTOpBIX Oazupyercs paboTa 3TUX
METO/IOB, BO3MO)XHOCTH u
OTpaHUYEHUS] B  MPUMEHEHUU
KOHKPETHBIX CTaHJAPTHBIX
npodeccuoHaNbHbBIX npu
peanu3ann Hay4YHBIX
HUCCIIeqOBaHUI
yme YMeTh: OIIK-4 CriocoOHOCTBIO peliaTh
HUS IPOBOJMTE TIEPBHYHBIH TOHCK | 33/1a4M npogeccuoHaIbHON
uH(bOpMALHH AL PCUICHUSA | negTeIbHOCTH Ha OCHOBE
npodeccroHaNbHBIX 3a/1a4 MH(OPMALHOHHO -
Ymers: Ooubmmorpau4eckoii  KyJabTypsl C
TPHMEHATE CTANIAPTHOT | 11y iiveneHnem MH(GOPMAIIMOHHO-




mporpaMMHOC obecrnieueHue npu
peuicHnun XUMHYCCKHUX n
MaATC€prUaJIOBEAYCCKUX  3aJad, IIpHUu

MOJITOTOBKE HAYYHBIX MyOJIMKAIUN W
JOKJIa10B

KOMMYHHKAITHOHHBIX TEXHOJIOTHA U
BBIUHCIUTEIBHBIX CPEJICTB C YUETOM
OCHOBHBIX TpeOoBaHUI
nH()OPMAITMOHHON 0€30MacCHOCTH

YMeTs: yCTaHaBJIUBATh
HEOOXOTUMOCTh MIPUMEHEHHS
OTIpe/IeTICHHBIX HAayYHBIX METOJIOB
JUIS pEIIEHUs] KOHKPETHBIX 3a7a4

YMeTs: yCTaHaBJIMBATh
B3aUMOCBSI3b MEXK]y KOHKPETHO
pelaeMoi MPaKTUYECKON

npodeccHoOHAIBHON  3amaueii
OPUMEHSEMBIMH ~ COBPEMEHHBIMH
HAaYYHbBIMU MCTOAAMU

IK-5 CrocoOHOCTRIO
npuobperath HOBbIE 3HAHHUA C
HCIIOJIF30BAHUEM COBPEMEHHBIX

Hay4YHbIX MCTOHAOB W BJIAJICHUC HNMU
Ha ypOBHE, HEOOXOIMMOM st
pelICHUA 3aaa4, HMECHOIINX
€CTECTBEHHOHAYYHOE COJICpKAHHUE U
BO3HHUKAIOINX npu BBITIOJTHCHU U
npo¢eCCUOHATBHBIX (QYHKIIHHA

YMeTb: UCTIOJIb30BaTh
COBpPEMEHHBIE CTaHJApTHHIE
npodeCCHOHAIbHBIC
KOMIIBIOTEPHBIE TEXHOJIOTHH
IUIAHUPOBAHUS ~ WCCIICIOBAHMIA,
MOJTyYEHUS u 00paboTKu
pEe3yIbTaToB HAYYHBIX
AKCIIEPUMEHTOB, coopa,
00paboTKH, XpaHCHUH,

IIPEJCTAaBICHUH U
HAY4YHOU MH(pOpMAIHH

nepenaye

ITK-6 Biagenuem
COBPEMEHHBIMH KOMITHIOTEPHBIMU
TEXHOJIOTUAMH TIPH IJIAHUPOBAHUH
UCCJIEIOBAaHUH, ITOJIy4YCHUU U
00paboTKe pe3yIbTaTOB HayYHBIX
JKCIIEPUMEHTOB, cOope, 00paboTke,
XpaHEHUH, MPEeACTaBICHUH U
nepeiave HaygyHOH HH(popMaIu

BJaJ
SHUS
(HaBBIKH
/omBIT
TeSITeNb
HOCTH)

Bnaners:

OIIK-4 CriocoOHOCTBIO peliaTh

HaBbIKaMM PabOTbl C HAy4YHBIMH | 337ayu po¢ecCUOHAIBHOI
n 06pa30BaTeJ'IBHLIMI/I nmoprajaMu EeATEILHOCTH Ha OCHOBE
Buianets: MH(OPMAIIHOHHOM u
OasoBbIMt HABBIKAMH | 6y16morpadiaeckoii  KymbTypsl ¢
MIPUMCHCHUA CTaHAApPTHOTO
IPOrpaMMHOIO  O0ecHeueHus: s HPHMCHCHHCM HHq)OpMaHHOH\,HO_
oGpaboTKH pesynbratop | KOMMYHHKAIHMOHHBIX TEXHONOTHA 1
WCCIeoBARMI 1 mpesicTaBieHns ux | BPIUMCTHTENBHBIX CPEJICTB C yUETOM
HAYYHOMY COOBLECTBY OCHOBHBIX TpeOOBaHUMI
uHGOPMAIIMOHHOM 0€301acHOCTH
Bianers: OCHOBHBIMH IK-5 CrocoOHOCTRIO
COBPEMEHHBIMU HAyYHBIMU | IpUOOpETaTh  HOBBIE 3HAHHUA C
METOIAMH WCTIOIb30BaHUEM COBPEMEHHBIX
Brnanets: NPUHIMIIAMHA | HAyYHBIX METOJOB M BIAaJCHUE HMU
3G GEKTUBHOTO  KCIOJB30BAHMS | HA  YPOBHE, HEOOXOOUMOM  JUIs
MMEIOIIMMUCS HAYYHBIX METOJIOB | PELICHHUS 3ajay, UMEIOIIUX

€CTECTBEHHOHAYYHOE COJIepKaHUE U
BO3HHMKAIOIIUX TP  BBIIOJIHEHUHU
npodeccuoHanbHbIX QyHKIUI

Brnanets: HaBBIKAMH pabOTHI
C HMCIOJb30BAHUEM COBPEMEHHBIX
CTaHJAPTHBIX

IIK-6 Biagennem
COBPEMEHHBIMU KOMITBIOTEPHBIMU
TEXHOJIOTUSAMU TIPU TUIAHUPOBAHUM

po¢eCCHOHAIBHBIX WCCIIeIOBAaHUH, TTOJTyYeHUH U
KOMITBIOTEPHBIX TEXHOJIOTH | 00paboTKe pe3ysbTaTOB HAyYHBIX
IUTAHUPOBAaHUM  UCCIIEJIOBAaHUH, | SKCIEPUMEHTOB, cOope, 00paboTke,
MTOJIYYEHUS u 00paboOTKHU | XpaHEHUH, PEACTABICHUH U




pe3ylIbTaToB HAy4YHBIX | TIepeade HayqYHOH nH(opMau
HKCIIEPUMEHTOB, coopa,
00paboTKH, XpaHEeHHUH,
NpEeJCTaBICHUH M Iepenaye
Hay4HOU MHpOpMaIMH

2. Ileau m MecTO IMCUMIVIMHBI B CTPYKType 00pa3oBaTeibHOM NPOrpaMMblI

Juctmmmaa b1.B.JIB.02.01 «BeraucnurenbHble METOABI B XUMHM» OTHOCUTCS K JHUCIUIUTHHE
10 BHIOOPY BapHaTUBHOM YacTH 0a30BOTO LIUKJIA.
Hucnurnnuna uzydaercs Ha 3 Kypce B 5 u 6 cemecTpax.
Llenasmu ocBOCHMS JUCHUILIMHBI « BEIYUCIMTEILHBIC METOAbI B XUMUNY SIBJISIOTCS:
® OCBOCHHE METOJIOB MaTEMaTHYECKOr0 MOACIUPOBAHUS TIPH U3yUYEHUU OOBEKTOB Pa3IUIHON
MIPUPOJIBI.
® [EPBOHAYAIBHOE O3HAKOMIICHHE CTYJACHTOB C PSAAOM OCHOBHBIX BBIYMCIMUTEIBHBIX
METO/IOB, NPUMEHSEMBIX TpPHU perieHuu (HU3NYECKUX 3a1ad M mpu 00padoTKe JaHHBIX
9KCIEPUMEHTa, CIOCO0AMU WX ONTHUMAJIBHOW peajn3aluid Ha KOMIIBIOTEpPE, OIIEHKAMHU
MOTPEIIHOCTH PE3YNbTATA MPOBOJUMBIX PACUETOB.

st ocBO€HUS AUCHMILIMHBI HEOOXOIMMBI KOMIIETEHLIUH, COPMUPOBAHHBIE B paMKaX M3yUEHUS
ciepytomux — gucuuruinH:  «MHpopmatukay, «OOmas Xumus»  «AHaTUTHYECKas  XMMHUSD»
«Oprannueckas Xumus», « THOCTpaHHBIHN S3bIKY.
3. Copepxanue padodeii nporpaMmMsl (00beM JTHCHHUIINHBI, TUIIBI M BUABI Y4e0HBIX
3aHATHH, y4eOHO-MeToAuYecKoe odecredyeHue CaMOCTOATeIbHOM PadoThl 00y4aroIInXCs)
Conep:xanue paboueil mporpammsl npeacranieHo B [Tpunoxenun Ne 1.



4. ®OoH] OLIEHOYHBIX CPEICTB MO AUCIHHUIINHE

4.1. IlepeuyeHb KOMIIETEHIUH € YKa3aHHEM 3TanoB UX (JOPMHUPOBaHHUS B NpoLecce 0CBOCHNs 00pa3oBaTe/bHOM NMporpamMmmbl. Onucanue
noKasare/ieil 1 KpUTepHeB OLCHMBAHMS KOMIIETEHIMH HA Pa3JIMYHBIX 3Tanax uX (popMHUPOBaHMS, ONIUCAHNE IIKAJ OLCHUBAHUSA

Kon u popmynupoBka KoMreTeHIIuu
KOMIIETEHIIA:

OIIK-4 CrocoOHOCTBIO pemiath 3a4a4u Npo¢eCCHOHANBHON AESITETbHOCTH Ha OCHOBE MH(OpPMAIMOHHOW M OubOIMorpaduyueckoil KyabTyphl C
NpUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH M BBIYMCIUTEIBHBIX CPEJICTB C YYETOM OCHOBHBIX TpeOoBaHMN HH(OPMAIIMOHHOMN

0e30MacHOCTH

Ilnanupyembie pe3yJbTaThl Kpurepuu onileHuBaHus pe3yJbTATOB 00yUEeHUSA

Yporensb 00yuyeHus

OCBOEHHUS (Toxazarenu TOCTUKEHHS

KOMICTCHIMH | 33JAHHOTO YDOBHA OCBOCHHA HEYIOBJIETBOPUTEIIEHO YIOBJIETBOPUTEIBHO XOpOLLIO OTJIMYHO
KOMITETEHIINH )
3Harth: He 3maer wHasBanus | 3HaeT CTPYKTYpy U | 3HaeT CTIPYKTypy | | 3HaeT CTPYKTypy U
OCHOBHBIE WUCTOYHUKU | OCHOBHBIX POCCHICKHX | COJEpKaHHE OCHOBHBIX | COJIEpPIKaHHUE OCHOBHBIX | COAEPIKaHWE OCHOBHBIX
vHpOpMAIIMKA [ PEIIeHUs | Hay9IHBIX U | POCCHUICKUX HAYYHBIX M | POCCHMCKHUX HAayYHBIX M | POCCHUICKUX u
3ajau mpo(h)eCCHOHATILHON | 00pa30BaTEIbHBIX 00pa3oBaTeIbHBIX 00pa30oBaTeIbHBIX MEX Ty HapOIHBIX
C(I)epbl JACATCIIBHOCTH TMMOPTAJIOB IO XUMHHU MOpTAaJIOB IO XUMUHU, HO | IOPTAJIOB TIO0 XHMMHH, | HAYUHBIX u
JOITyCKaeT OTHAENbHBIE | IPpaBWIa  COCTaBIICHUS | 00pa30BaTeIbHBIX

IlepBbiil JTaI
(YpoBeHb)

HCTOYHOCTHU

ITOMCKOBBIX 3aIIpOCOB

IIopTaJIOB II0 XHMHUH,
nmpaBujia COCTABJICHHUA
TTOMCKOBLIX 3aIIpOCOB

3Harts:

OCHOBBl  MH(OPMAIIMOHHBIX
TEXHOJIOTHUH, OCHOBHBIE
BO3MOXKHOCTH W TpaBWiIa
paboTel CcO CTaHAApTHBIMHU
MPOrpaMMHBIMHA  TIPOSYKTaMH
npu peleHun

HpO(I)CCCI/IOHaJ'II)HLIX 3a1a4

He 3naer ycrtpoiicTBO

KOMTIBIOTEDA,
Ha3HaYCeHUE ero
OCHOBHBIX pabounx
y3JI0B

3Haet
MpaBwiia
«KOMITBIOTEPHOM
TUTHEHBD), TPEOOBaHUS
H(pOPMAITMOHHON
6e30macHOCTH
MIPUMEHUTEIEHO K
npoeccHnoHaTbHON
chepe AesITeIbHOCTH

OCHOBHBIC

3HaeT THIIBI
OIMEPaIMOHHBIX CHCTEM
u OCHOBHEIE
BO3MOKHOCTH Microsoft
Office s pemeHus
3a7a4
mpodecCuoHaNbHON

cepsl AeATENbHOCTH

3HaeT OCHOBHEIC
mpaBWja ©  IPUEMBI
COCTABIICHUS
oubmorpaguyecKux
6a3 JIAHHBIX c
HCIIOIL30BAHUEM
CTaHIapPTHOTO
MPOrPaMMHOTO
obecrieueHust




Bropoit 3Tan
(ypoBeHb)

YMeTh: UcnbiThiBaET Ymeer COCTaBUThH | YMeer KOPPEKTHO | YMeeT HaxOJIUTh
MIPOBOJUTH TIEPBUYHBIN ITOUCK | 3aTPYIHEHUS B | 3ampoC I TOWCKA | COCTaBUTH 3ampoc U | o0mryro HHGOPMAITHIO
vHbOpMAIIMKA IS PEIISHUs | TIOCIEI0BATEIIbHOCTH HEoOXOZMMOM HAay4YHOH | TIOMCKa oOmeit | s perieHust
po(ecCHOHANBHBIX 3a/1a4 omeparuii u|mu oOpa3zoBarenbHOW | HHDOpMAIIH 1o | mpodecCHOHAIBHBIX
COCTaBJICHUH nHpopMaIUU mocie | 3aJlaHHOi ~ TeMe  Ha | 3a7ad
IIOMCKOBOT'O 3aIpoca KOHCYJIbTallun CO | HAYy4YHBbIX u
crenuagicToM  Oosee | 0Opa3oBaTENbHBIX
BBICOKOM ropTanax B CeTH
KBaJuuKayu WnTepuer
YMeTs: He ymeer ucnonb3oBath | YMEET  HCHOJIB30BaTh | YMEET WCIIOJIb30BaTh | YMEET  HCHOJb30BaTh
MIPUMEHSTh CTaHIapTHOE | OTAENbHBbIE  (DYHKIMH | OCHOBHBIE (yHKIMA | cTaHAApTHOE HECKOJIBKO
mporpaMMHoe  oOecrieueHne | Hamboiee HanOoJee MIpOTpaMMHOE MIPOTPaMMHBIX
IIpA pELIEHUN XUMHYECKUX U | PacIpOCTPaHEHHBIX pacIpoCTpaHeHHBIX oOecrieueHme IIpHA | IPOLYKTOB It
MaTepUAIOBEIUECKUX  33Jad, | MPOTrPaMMHBIX MIPOTPaMMHBIX o0OpaboTke 00paboTku
P  TIOJITOTOBKE HAYYHBIX | TMPOIYKTOB IIpH | IPOJYKTOB IIPH | IKCIIEPUMEHTAIBHBIX IKCIEPUMEHTAITEHBIX
ITyOITMKAITH 1 TOKJIa0B 0bpaboTke 0b6paboTke MaHHBIX W IIOATOTOBKE | JAHHBIX M IMOATOTOBKHU
AKCIEPUMEHTAITLHBIX AKCIEPUMEHTAILHBIX HAyYHBIX MyOJIMKAIMA U | HAyYHBIX MTyOIuKaruit

JaHHBIX U IOATOTOBKE
HAyYHBIX ITyONHKaui u
JIOKJIaZIOB

JAHHBIX M IIOATOTOBKE
HaYYHBIX ITyONMKanuil u
JOKIIaZI0B

JOKJIaJ10B

U TOKJIAZ0B

Tpetuit 3rTan
(YpoBeHb)

Bnaners:

HaBbIKAMH paboThr c
HAYYHBIMH
00pazoBaTeaIbHBIMU
noprajgamu

3arpynHsieTcs B IOUCKE

poheCcCHOHATIBLHOMN
uHQOpMAIUK B  CETH
WuTtepner

Bnaneer HavanbHBIMH
HaBbIKAMH  PabOTBI C
Hay4YHbIMH u
00pazoBaTeaIbHBIMU
noprajgamu

Bnaneer HaBBIKAMH
COCTAaBJICHHS 3aIPOCOB
JUTS MOUCKa
HeOoOXOIUMON
nHpopManH Ha
Hay4YHBbIX u
00pa3oBaTeIbHBIX

ropTanax B
MNHtepreT

CCTH

Bnagneer HaBBIKAMH
MOy YeHUSI oOmmei
Hay4YHO-TEXHUYECKON
nHpOpPMAIIMK B CETH
HNurtepuer




Bamets: He criocoben | Bameer mnepBuuHbIMEU | Brameer 6a3oBeiMH | CTIOCOOCH B CXKaThIe
0a30BbIMH HaBbIKAMH | HMCITOJIb30BaTh HaBbIKAMHM NPUMEHEHMS | HABBIKAMH IMPUMEHEHHUS | CPOKH OCBOHUTH HOBOE
MPUMEHEHUS  CTaHJapPTHOTO | CTaHJapTHOE CTaHIIaPTHBIX CTaHJIAPTHBIX MPOTPaMM | MPOrpaMMHOE
MPOrpaMMHOTO  00EeCIieueH sl | IPOTpaMMHOE porpamm JUTSL | ISt 00paboTku | obecrieueHre oJt
IUIsT 00pabOTKM pe3yinbTaToB | 0OECIICUCHHE U1l | 00paboTKH AKCIICPUMEHTATHHBIX PYKOBOJICTBOM
HCCIICZIOBAaHUI 1 | 00pabOTKKM PE3y/IbTATOB | IKCIEPUMEHTAIbHBIX JTAaHHBIX, CIeIHAINCTa bosee
MIPEJICTABIICHUS] X HAyYHOMY | MCCIIEIOBaHHUN U | JaHHBIX, Habopa | ¢popmaTHpoBaHUs BBICOKOM
COOOIIECTBY MOJITOTOBKH TEKCTOB W IIOCTPOEHUS | TEKCTOB,  IOCTPOSHUS | KBaTH(HKAIIHH,
Mpe3eHTalni MpH | MPOCTHIX TpadhuKOB rpadMKOB U PUCYHKOB CHOCOOEH TOJrOTOBHUTH
HETOCPEICTBEHHOMH TE3WCHl  JIOKJIaJga M|
MOMOIIA  COTPYIHHKA MIPE3EHTAIINIO o
Ooee BBICOKOM 3aJ]aHHOM TeMe TpHu
KBaJTU(DUKAIIH HaJIMYUM mabdIoHa

[1K-5 Croco6HOCTh MPHOOPETaTh HOBBIE 3HAHUS C UCHOJIb30BAHUEM COBPEMEHHBIX HAyYHBIX METOJIOB M BJIaIECHUE UMHU Ha YPOBHE, HEOOXOAUMOM
JUTSL PEUICHUS 3aa4, UMEIOIINX €CTECTBEHHOHAYYHOE COJIEPYKaHNE U BOSHUKAIOIIHMX TPH BBHITIOJTHEHUH NMPO()EeCCHOHATBHBIX (YHKIUI

YpoBeHb Mnanupyemsbie Kputepun oniennBanusi pe3yjibTaToB 00y4eHUst
0CBOEHUSA pe3ynbTaThl
KOMIIETEH U oby4yeHus 2 3 4 >

TIK-5 Bnanets: ocuHoBHbIMHU | He crocoben Bmazeth | McnbIThIBaeT Bnaneer wauvanpueiMu | CriocoOen TPaMOTHO
CnocoOHOCTh COBPEMEHHBIMU OCHOBHBIMH onpeIelICHHbIE HaBBIKAMM  TPUMEHEHUS | UCMOJIb30BaTh
npuobperaTth HayYHBIMHU METOJIaMU COBPEMEHHBIMH 3aTpyTHEHUS MIPU | OCHOBHBIX  METO/IOB B | COBPEMEHHBIE  HAy4YHBIE
HOBBIE 3HAHUA C METO/IaMHU B HAyKe MPUMEHEHUN OCHOBHBIX | HAYKE. METO/IbI.
HCIIOJIb30BAaHUEM METOJIOB HAy4YHOTO
COBPEMEHHBIX 3HaHUs
Hay4YHBIX METONOB | Brmamers: npuHuunamu | He CIoco0OeH UcneiTeiBaeT | Bnaneer orpanndenssiM | [Toka3biBaer  yBepeHHOE
U BlageHue UMH | 3¢(HEeKTUBHOTO 3¢ dEeKTUBHO HEKOTOPbIE€ CJIOKHOCTH | YHCIIOM COBPEMEHHBIX | BIQJICHHUE  MNPUHIUIAMHU
Ha YPOBHE, | UCTIOJIb30BAHMS MIPUMEHSITh IpU BbIOOpPE HAYYHOTO | HAyYHBIX METOJIOB 3¢ deKkTUBHOTO
HE00X0TMMOM MMEIOIUMHKCS HAy4YHBIX | COBPEMEHHbIE Hay4yHbIE | METO/A peuieHus UCIIOJIb30BaHUS
TUTSt peLIeHus | METOJIOB METO/IbI poOIeMBbI MMEIOIINXCS
3a/1a4, HMMEIOIINX COBPEMEHHBIX METOJIOB B
€CTEeCTBEHHOHAYY HayKe B peneHnn
HOE€ COJIEp’KaHHe KOHKPETHBIX MPo0JIeM




U BO3HHUKAIOIINX
IIPU BBIMOJIHEHUH
npodeccuoHaIbH
bIX (DYHKIIHI

VYmers:  ycranaBnuBath | Ctpemurcs npumeHsTsh | [loHnmaer [Tonumaer CB0OOOIHO MPHUMEHSET TOT
HEOOXOIMMOCTh Hay4HbIE METO/Ibl | HEOOXOIUMOCTD HEOOXOMMOCTh WIM WHOM COBPEMEHHBIN
NPUMEHEHUS HO PE3yJIbTaThl UCIIOJIB30BaHMsL  TOTO | UCMOJIb30BAaHMsSI TOTO WJIM | METOJ B HAyKe K PELICHUIO
OIpE/IETICHHBIX HayYHBIX | HECTAOUJIbHBI WIM WMHOTO HAy4YHOI'O | HHOTO HAyYHOT'O METOJa, B | MIOCTaBICHHON
METOJIOB JJIsl  PEeLIeHUs METOo/la, HO HE HMEET | pelIeHUH KOHKPETHOH | mpodeccnoHaabHON
KOHKPETHBIX 3a7a4 HaBBbIKA MPHUMEHATh B | MPOPECCHOHAIBLHON 3aJauM.

pELICHUH KOHKPETHBIX | 3aJ1aui

3ajau.
VYmers:  ycranaBnuBaTh | He cmocoben K HcnsiTeiBaeT | CaMOCTOSATENBHO [TpaBuiIBbHO M OLIEHMBAET
B3aMMOCBSI3b MEXJy | OLIEHKE  B3aUMOCBSI3U | OIPEICIICHHBIE B | OLIEHUBAET B3aUMOCBS3b | B3aUMOCBSA3b  pEIIaeMOi
KOHKPETHO  pelllaeMoi | pelraeMoil 3aJaudl U | OLIGHKE  B3aMMOCBS3U | pelaeMoi npodeccuoHaIbHON
PAKTUYECKOU Hay4YHbIM METOJIOM peraeMoit npodeccruoHambHOM 3aJaul U HCIHOJIb3YeMOIo
npodeccuoHaIbHON npodeccuoHalIbHON 3aJayl M HCHOJIb3YEeMOIo | HayyHOr'0 METOJaA.
3aauent u 3a1auu U | HAy4HOTI'O METOJA.
PUMEHSIEMbIMU UCIIOJIb3YEMOTO
COBPEMEHHBIMU HAy4yHOTO METOJa

HAYYHbIMU MCTOAAMU

3HaTh: OCHOBHBIE He 3HaeTr OCHOBHBIE HcneiTeiBaet | B LIEJIOM BEPHO | YBEpEHHO 51 YETKO
COBPEMEHHBIEC HAYUHBIE COBPEMCHHBIC HAy4YHBIC | OIIPEIEICHHBIC bopmyupyer u | cnocoOeH GpopMyIHpoBaTh
METO/IbI METO/IbI CJIIOKHOCTH B | UCIIOJIB3YET OCHOBHBIE | OCHOBHBIE COBPEMEHHBIE
UCIIOJIb30BAHUU COBPEMEHHBIE  HAy4HbIC | HAYyYHbIE  METOIBl WU
OCHOBHBIX METO/IbI IPUMEHATH UX B paboTe
COBPEMEHHBIX HAY4YHBIX
METOZOB
3HaTh! npuHiunel | He cniocobeH | McnpIThIBaeT He Bcerma  BbIOupaer | YBepeHHO BbIOMpaeT
MIPUMEHEHNUS HCITIOJIb30BaTh HEKOTOPBIE TPYAHOCTH | MPAaBWIbHBIE  IPUHLUIIBI | IPABUJIBHBIE  PHUHIIMIIBI
COBPEMEHHBIX METOJIOB B | OCHOBHBIE Hay4HBbIE | C HCIIOJIb30BAHUEM | COBPEMEHHBIX  HAyYHBIX | COBPEMEHHBIX  HAy4yHBIX
HayKe METO/Ibl B paboTe OTJIEJIbHBIX METOIOB B  pELICHWU | METOJOB B  PEIICHUH

COBPEMEHHBIX HAY4HBIX
IIPUHLIMIIOB B paboTte

KOHKPCTHBIX 3aJ1a4.

KOHKPCTHBIX 3aJ1a4.




KAPTA KOMIIETEHIIUUA
KOMIIETEHLIUA:
IIK-6 Bnanenue coBpeMeHHBIMU KOMITBIOTEPHBIMU TEXHOJIOTUSMU MIPH IUIAHUPOBAHUM UCCIIEIOBAHMIMA, TOJTyuyeHHe U 00paboTKa pe3yIbTaToB
HAyYHBIX SKCIIEPUMEHTOB, cOOpe, 00pabOTKe, XpaHEHUH, IPEJICTABICHUH U TIepeiaue HayqHOH nH(popMauu

YposeHn MnaHupyemsblie KpuTepuu onleHMBaHUs Pe3yJILTATOB 00y4eHus
OCBOCHHSI pe3ynbTaThbl 2 3 4 5
KOMIIETEeHI[UH obyyeHus




ITK-6
Bnanenue
COBPEMEHHBIM
"
KOMITbIOTEPHBI
MU
TEXHOJIOTUSAMHU
pu
TUTAHUPOBAHUU
HCCIICIOBaHU,
MONlyuYeHUue |
o0paboTka
pe3ynbTaToOB
HAYYIHBIX
IKCIEPUMEHTO
B, coope,
o0OpaboTke,
XpaHEHUH,
TIpe/ICTaBICHU
U W Tepenaye
Hay4YHOU
uHpOpMALUU

Brnanets: HaBBIKAMU
paboThl C HKCIOJIB30BAaHUEM
COBPEMEHHBIX CTaHIAPTHBIX
npodecCHOHATBHBIX
KOMITBFOTEPHBIX
TEXHOJIOTHH TUTAHUPOBAHHUU
WCCIICIOBAaHUN, TOTYUYCHHUS
u 00paboOTKH pEe3yJIbTaTOB
HAyYHBIX  OKCIIEPUMEHTOB,
coopa, 00paboTKH,
XpaHCHHUHU, TPEICTABICHUN
U nepenaye HAy4YHOU
nHpopmaruu

3HaeT cTaHAapTHHIE
MeTO/bl pabOThI Ha
MEPCOHATBHOM
KOMIbIOTEpE (BJIAJEET
HaBbIKaMH
KOMITBIOTEPHOTO
Habopa TeKcTa,
TaOJIMYHBIX U
(hOpPMYITBHBIX
MaTepuasoB C
UCIIOJIb30BaHHEM
nporpamm Word,
Excel), xpanenus u
nepe1ayv HayqHou
uH(bOopMaIuu, HO He
BJIaJIeeT CTaHJAPTHBIMU
npodeccruoHaIbHBIMU
KOMITBIOTEPHBIMU
TEXHOJIOTHSIMH,
MPUMEHSIEMBIMU TIPU
TUTAHUPOBAHUU
HCCIICIOBaHUM,
MOJTyYEHUU U
00paboTKu (B TOM
YHUCIIe U TPaPUICCKOM )
Pe3yIbTaTOB HAYYHBIX
HKCIEPUMEHTOB a
TaKxe coopa u
MPECTaBICHUS
Hay4YHOU MH(OpMAIIH

B
YIOBJIETBOPUTEIIBHOM
CTENEHU BIIAJICET
HaBBIKAMU paboTHI ¢
HEKOTOPBIMH
COBPEMEHHBIMHU
CTaHJapTHBIMU
TEXHOJIOTUSIMHU
IJIAaHUPOBAHUU
HCCJIEIOBaHUM,
MOJIy4EeHHUS,
XpaHeHUs,
MIpPEICTaBIICHUS "
nepenayu pe3yabTaToB
Hay4YHBIX

pu

OKCIIEPUMEHTOB,  HO
JIOTIyCKaeT  OHIMOKH
npu cbope, 0OpadboTke
u IpeICTaBICHUN
pe3yJIbTaTOB HAyYHBIX
9KCIEPUMEHTOB u
Hay4YHOU
uHbOopMaIuu c
UCTIOIHb30BaHHEM
npodeccuoHaIbHBIX
KOMITBIOTEPHBIX
TEXHOJIOTUU

BnaﬂeeT HaBbIKaMH pa60TLI

C COBPMCHHBIMHA
CTaHAAapPTHBIMH "
npogeccuoHaIbHBIMU
KOMITBIOTEPHBIMH
TCXHOJIOTHUAMU,
HEOOXOJMMBIMHU npu
TUTAHUPOBAHUU
WCCIIEJOBAaHHUH, TOTYYECHUH,
00paboTKn pe3yNbTaToB
HAay4YHBIX  OJKCIIEPHMEHTOB,
coope, XpaHEHUHU u
nepenaun Hay4YHOH

nHPOPMALIUH, HO JIOITyCKaeT
OTZENbHBIE OUIMOKH  TpH
o0OpaboTke pe3yabTaTOB
Hay4YHBIX SKCIIEPUMEHTOB U
Hay4HOU MH(POPMAIIUH.

B nonHoli Mepe Biazmeet

COBPEMEHHBIMH
CTaHJapTHBIMU u
npogeccuoHaIbHBIMU
KOMITbIOTEPHBIMU
TEXHOJIOTUSIMH,
HE0OXOTMMBIMU npu
TUTAHUPOBAHUH
HCCIIEIOBaHU,
MOJy4YeHUsT u 0O0pabOTKU
pe3yabTaToB HAYYHBIX
JKCIIEPUMEHTOB,  cOope,
obOpaboTke, XpaHCHHH,
MIPECTaBICHUN "
nepenadn Hay4YHOUH
uHpOpMALUU




YMeTh: WCTIOJIb30BaTh
COBpPEMEHHBIEC CTaHJAPTHBIE
npo¢eCCHOHAEHBIC
KOMITBIOTEPHBIE TEXHOJIOTHU
TUTAHUPOBAHHUS
HCCIIEAOBAHUM, IOJIy4ECHUS
u 00pabOTKH PEe3yJbTaTOB
HAyYHBIX  OKCIIEPUMEHTOB,
coopa, 00paboTKH,
XpaHEHHUH, TMPEICTaBICHUN
" nepeiave HayYHOU
nHpOpMaLUU

Ymeer PUMEHSTh
CTaHJApTHBII ~ HAOOp
KOMITBIOTEPHBIX

nporpaMMm s Habopa

TEKCTa, TaOJMYHBIX U
(bopMyIIBHBIX
MaTepUaJoB c
UCTIOJIb30BaHUEM
nporpamm Word, Excel,
XpaHEHUs] W Tepeaadn
Hay4YHON HH(OpManuu,
HO HE yMeeT
MCIIOJIb30BaTh
CTaH/IapTHBIE
npodeccruoHallbHbIE
KOMITEIOTEPHBIE
TEXHOJIOTHH npu
TUTAHUPOBAHUU
HCCJICTIOBAaHHUH,

MOy YeHUS u
00paboTKHN Pe3ybTaTOB
HAYYIHBIX
UCCle0BaHul, cOopa,
00paboTKu u
MPEJCTaBICHUN

Hay4YHOU MH(OpMAIIH

B
YIOBJIETBOPUTEIIBHOM
CTETIeHH yMEeeT
MPUMECHSTh
HEKOTOpbIE
CTaH/IapTHBIE
npodeccuoHalbHbIe
KOMITEIOTEPHBIE
TEXHOJIOTUH TIPH
TUTAHUPOBAHUU
HCCJICTOBAaHUH,
MOJTyYeHUs,
XpaHeHwus,
MIPECTABJICHUS U
nepeaaul pe3yibTaToB
HAYYHBIX
JKCIIEPUMEHTOB, HO
JIOITYCKAeT ONTHOKHU
pu cobope, oopadboTke
pe3yIBTaTOB HAYYHBIX
9KCIIEPUMEHTOB U
Hay4YHOU
uH(bOpMaIUu TpH
HCIIOJIb30BAaHUH
npodeccuoHalIbHBIX
KOMITBIOTEPHBIX
nporpamm

Ymeer

CTaHJapTHHIE
npodeccruoHanbHbIE

KOMITBIOTEPHBIC TEXHOJIOTHU
npu TUTAHUPOBAHUU
HCCIIE0OBAHNM, IIOIYyYEHUU
n 00pabOTKH pEe3yJabTaTOB

IMPUMCHATH

HAaY4YHBIX SKCIICPUMCHTOB,
coopa, XpaHEHUus U
rnepenayu Hay4yHOU

WHPOPMAIIUH, HO JIOITyCKaeT
OTAETbHBIE OIUOKH TpHU
o0paboTke PE3yJILTaTOB
HAYYHBIX DKCIIEPHMEHTOB H
Hay4YHOW WHQPOPMAIIUU C
MCTIOJIb30BaHHEM

PO eCCHOHATBHBIX
KOMIIBIOTEPHBIX MTPOrPaMM

B nonHoii Mepe ymeer
MPUMEHATh CTaHJapPTHHIC
npodeccruoHanbHbIE
KOMIIBIOTEPHBIE
TEXHOJIOTUU
IJIAHUPOBAHUU
HCCIIEIOBaHU,
MOJTy4YeHUU HH(MOpMAITUU
C HCIOJb30BAHUEM U U

npu

00paboTke  pe3yybTaToB
HAYYHBIX JKCIIEPUMEHTOB,
coope, o0paboTke,
XpaHCHHH,

Tpe/ICTaBICHUN u
nepeaaye HayYHOU
uHpOpMALUU




3HaTh: COBpPEMEHHBIE
CTaH/IapTHHIE
npodeccruoHanbHbIE
KOMITBIOTEPHBIC TEXHOJIOTHH
TUTAHUPOBAHUS
HCCIIEAOBAHUM, IOJIy4ECHUS
u 00pabOTKH PEe3yJbTaTOB
HAyYHBIX  OKCIEPUMEHTOB,
coopa, 00paboTKH,
XpaHEHUH, TMPEJICTABICHUH
u nepeaayue Hay4YHOH
nH(pOpMAITUU; METOABl H
MOHATUHHBINA ammapar, Ha
KOTOPBIX Oazupyercs
pabota 3TUX  METOJOB,
BO3MOXXHOCTH u
OTpaHUYECHUS B
MPUMEHEHUN  KOHKPETHBIX
CTaH/IapTHBIX
npo(eCCHOHANBHBIX  TIPH
peanuzanuu HAY4HBIX
HCCIIEA0BAHUN

3HaeT cTraHAapTHBIE
MeToAbpl  paboThl  Ha
NEPCOHATBHOM

KOMITBIOTEPE, XPaHEHUS

W Tepenadyd  HayqHOU
UHPOpPMAIIUK, HO HE
3HAET CTaHIApTHBIE
npodeccruoHAIbHbIC
TEXHOJIOTHH,
UCTIONIb3yeMbIe npu
TUTAHUPOBAHHUU
HCCIICIOBaHUM,
MOJTYYCHU U u
00paboTKe pPe3yabTaTOB
HAYYHBIX
HKCTIEPUMEHTOB, a
TaKxe cbopa u
NPeACTaBICHUS

HAy4YHOU MH(pOpMALNH

B
YIOBJIETBOPUTEIIBHOM
CTETeHH 3HaeT
HEKOTOpbIE
CTaH/JapTHbHIE
npodecCHOHAIILHBIC
KOMITBIOTEPHBIE
TEXHOJIOTUH,
UCIIOJIb3yeMbIe
TJIAaHUPOBAHUU
HCCJICTOBAaHUH,
MOJIyYCHUH.
XpaHeHuwu,
MIPe/ICTaBICHUN u
nepeaavu pe3yabTaToB
HAYYHBIX
9KCIEPUMEHTOB,  HO
3aTpyAHsAeTcs B
MPaBUJIbHOM
WHTEPIPETALNH
Hay4YHOU
uHpopMaIK, KpoMe
TOTO, JIOITyCKaeT
OLINOKH npu
00paboTke
pPe3yJIbTaTOB HAYUYHBIX
9KCIEPUMEHTOB C
UCIOJIb30BaHUEM
CTaHAapTHBIX
npohecCHOHATBHBIX
KOMITBIOTEPHBIX
nporpamm

npu

B EJIOM

CTaH/IapTHHBIE

npodeccruoHanbHbIE
KOMITBIOTEPHBIC

TEXHOJIOTUH, HEOOXOAUMBIE
npu TUTAHUPOBAHUU
WCCIIEIOBAaHUMA, TOTYUYEHUS
n o0pabOTKH pe3ysbTaToB
HAy4YHBIX  SKCIEPUMEHTOB,
coopa, XpaHeHus u
nepenaun Hay4YHOU
uHpOpMaLu, 3HAeT
METOOBl W  IOHITUWHBIN
ammapar, Ha  KOTOPBIX
Oasupyercs paboTra ITHUX

3HaCcT

METO/IOB, BO3MOXHOCTH H
OTpaHUYECHUS B
MPUMEHEHHH  KOHKPETHBIX
CTaHapTHBIX
NpoeCCUOHANBHBIX  TIPHU
peanuzanuu HAY4HBIX
HMCCIEIOBAHNM, HO
JIOTTyCKaeT OTJIENIbHbIE
omunOku mpu  0OpaboTke
pe3yabTaToB HAYYHBIX
JKCIIEPUMEHTOB U HAy4YHOH
nHpopmaruu c
MCTIOJIb30BaHHEM
HEKOTOPBIX
poQeCcCUuOHATBHBIX
porpaMm

B mnonHoli Mepe 3Haer
COBpPEMEHHBIE
CTaH/JapTHHIE
npodeccuoHaNbHbIE
KOMITbIOTEpPHbBIE
TEXHOJIOTHH
TEXHOJIOTUAMH,
UCTIONb3yeMble npu
TUTAHUPOBAHUU
HCCIICIOBaHUM,
MOJIydeHUsT M 00pabOTKH
pe3yIbTaToB HAYYIHBIX
JKCIEPUMEHTOB,  cOopa,
00paboTKH, XpaHEeHHUH,
MIpeICTaBICHUH u
rnepegaye HAy4YHOU
nHpopmaruu




4.2. TunoBbie KOHTPOJIbHbIE 32JAHUS WM HHbIE MATEPHUAJIbI, HEOOXOAUMBbIE J1JIsl OLlEHKH
3HAHUIi, YMEHH i, HABBIKOB U ONbITA 1eSITeIbHOCTH, XapaAKTEPU3YIOIIUX ITANbI
(opMupoBaHNsI KOMIIETEHIIUI B IIpoLecce 0CBOECHNsI 00Pa30BaTeIbHON MPOrpaMMBbl.
MeToanyeckue MaTepuaJibl, onpeaeasoue Npoueaypbl OlleHUBAHUSA 3HAHNH, YMEHUIA,
HABBIKOB U ONbITA 1eATeJIbHOCTH, XaPAKTEPU3YHOIIHX ITanbl (JOPMUPOBAHUS KOMIIETEHUM i

Hay4YHOW MH(OPMAIUH; METOABI U

OpCACTABJICHUU U TIEpCaadc

MTOHATUHHBIN anrapar, Ha | Hay4YHOU MH(pOpMaIIH
KOTOPBIX 0a3upyeTcst paboTa 3THX
METOIOB, BO3MOXXHOCTH u
OrpaHUYECHUS B  IPUMEHEHUHU
KOHKPETHBIX CTaHJAPTHBIX
po¢eCCHOHAIBHBIX pu
peanusanyu HAy4YHBIX

Pesynbratel 00yueHus dopmupyemast OueHouH
KOMIETEeHIUs. (C YKa3aHHEeM | ble CpeAcTBa
KOJIa)
1-i 3HATh: OCHOBHBIC HCTOYHUKH OIIK-4 CnocoOHOCTBIO JlaGoparo
JTan uHboOpMalMK ISl PEUICHUS 337184 | penraTh 3aj71a4u | pHbIC
pOdecCHOHANBHOIM cepsl | mpodeccuoHanbHOM paboTsl,
3na | ACATCIBPHOCTH JeSITETPHOCTH Ha  OCHOBE | KOHTPOJIbHBIC
HUS uHGOPMAITMOHHOM u | paboTsl,
OCHOBBI HHQOPMALMORHBIX | Gy6rorpaduecKoit TECTUPOBAHU
TCXHOIIOTHH, OCHOBHBIC | yyibTypsl ¢ NpUMEHEHHEM | €,  JOKJa,
BO3MOXXHOCTH W TIpaBHJIa pabOTHI CO
CTaHJIapTHBIMHU MIPOrpaMMHBIMHU MH(OPMAIHOHHO- pedepar,
ponyKTaME mpu pemeryy | KOMMYHUKALHOHHBIX IPYIIOBBIE U
npodecCHOHATHHBIX 3a1ad TCXHOJIOTHH H | HHAMBHIyallb
BBIYUCIUTEIbHBIX CPEJICTB C | HbIE
y4ETOM OCHOBHBIX | TBOPYECKHE
TpeGoBaHui 3aJlaHus;
MHPOPMALTMOHHOM KOMILIEKT
0€301aCHOCTH THIOBBIX
3HaTh: OCHOBHbIE IK-5 CriocoOHOCTBIO | 3a1a4
COBpPEMEHHbBIE HayYHbIE METO/IbI puoOpeTaTh HOBBIE 3HAHUS C
WCTIOIb30BaHUEM
3HaTh: MIPUHIUIIBI | COBPEMEHHBIX HayYHBIX
IPUMEHEHHS COBPEMEHHBIX | METOIOB U BJIQJICHUE UMU Ha
METOJIOB B HayKe YpOBHE, HEOOXOAUMOM JUIs
pemeHust  3a1a4, WMEIOIIUX
€CTECTBEHHOHAYYHOE
coJZiep)KaHue M BO3HHUKAOIIIX
npu BBINIOJIHEHUN
po¢eCcCUOHATBHBIX
byHKIMI
3HaTh: COBpPEMEHHBIE IIK-6 Bianennem
CTaHJapTHbHIE MPO(ECCHOHATBHBIE | COBPEMEHHBIMU
KOMIIBIOTEPHBIE TEXHOJIOTHH | KOMITBIOTEPHBIMU
IUIAHUPOBaHMUS  MCCIIEOBAHUM, | TEXHOJOTHSIMU MIPU
MOJTyYEHUS u 00paboTKH | MIIaHUPOBAHUU
pe3yibTaToB HAy4YHBIX | HCCJIEIOBaHUM, OTYUECHUU U
IKCIIEPUMEHTOB, cbopa, | 06paboTke pe3yabTaTOB
00paboTKH, XpaHEeHUH, | HAyYHBIX SKCIIEPUMEHTOB,
NpeICcTaBlIeHUd W mepenade | coope, 00OpaboTKe, XpaHEHHH,




HUCCIIENOBAHUN

2-i YMeTs: OIIK-4 CnocoOHOCTBIO JlaGoparo
Tar IIPOBOJANTH HCpBH‘-IHBIfI IIOHUCK peuars 3a7a4d | pHBIE
uHbopmanu AT PEIICHUS | r1poheccuOHANBHOM paboThI,
Vnenns | PODECCHOHANBHBIX 32124 NEATENBHOCTH Ha  OCHOBE | KOHTPOJILHEIE
YMeTs: uHGOPMAITMOHHOM u | paboTsl,
TPMMCHATE CTAIIAPTHOC | 6 Simorpaduaeckoii TECTHPOBAHU
nporpaMMHOe — oOecrieueHre  Mpu p p
pemermm HMIIECKIX 4 | KYIBTYPBI  C  IPHMCHEHHEM | €,  JOKIaL,
Marepuanosedeckix  samau, mpu | THPOPMAIMOHHO- pedepar,
TO/IrOTOBKe HAy4HBIX MyGmikarmii u | KOMMYHHKAIHOHHBIX I'PYyHNOBBLIC U
JOKIAI0B TEXHOJIOTHIA U | MTHIUBUIYaTh
BBIYUCIUTEIbHBIX CPEJICTB C | HbIE
y4ETOM OCHOBHBIX | TBOPYECKHE
TpeGoBaHuUi 3aJJaHus;
MHPOPMALTMOHHOM KOMILIEKT
0€301aCHOCTH THIOBBIX
Ymets: yCTaHABIIMBATh MK-5 Croco6HOCTRIO | 33184
HEOOX0IMMOCTh IIPUMEHEHHS | IPUOOpEeTaTh HOBBIE 3HAHUS C
OTIpE/ICIEHHBIX HAYYHBIX METO/IOB | UCIIOJIIb30BAaHHEM
JUIsL pELICHUs] KOHKPETHBIX 33/1a4 | COBPEMEHHBIX HayYHBIX
YMmeTb: yCTaHaBJIMBaTh | METOJOB M BIIJICHUE MU Ha
B3aHMOCBS3b MEXIy KOHKPETHO | YPOBHE, HEOOXOIUMOM ISt
peraemMoi NPAaKTHYECKOM | pEIeHUs] 3a/a4, HMEIOIUX
npodeccHoOHANBHON 3ajauell U | €CTECTBEHHOHAYYHOE
MPUMEHSIEMBIMH  COBPEMEHHBIMHU | COJAEPKAHNE U BO3HHUKAIOLIMX
HAyYHBIMU METOJIaMH npu BBINOJIHEHUN
po¢eCcCUOHATBHBIX
byHKIMI
VYMeTh: HCIIOJIB30BaTh IIK-6 Biagennem
COBpPEMEHHBIE CTaHJApTHBIE | COBPEMEHHBIMU
npodeccrHoHabHBIC KOMITBIOTEPHBIMHU
KOMIIbIOTEPHBIE TEXHOJIOTHH | TEXHOJOTHSIMU MPHU
IUTAHUPOBAHUS  WCCIICAOBAHWMA, | TUTAHUPOBAHUU
MOy YEeHUs u 00paboOTKHU | UCCIIEAOBAHUM, TTOTYYEHUH U
pe3yabTaToB Hay4HbIX | 00paboTKe pe3yIbTaToB
HKCIIEPUMEHTOB, cbopa, | HayuYHBIX SKCIIEPUMEHTOB,
00paboTkH, XpaHeHuu, | coope, 00paboTKe, XpaHEHHUH,
NpeJCTaBICHUH M Tepefaye | MpeACTaBICHUU U Iepeaaye
Hay4HOU MH(pOpMaIH Hay4qHOU MH(pOpMAIIH
3-it Baners: OIIK-4 CrocoOGHOCTBIO JlaGopato
3Tamn HaBbIKaMH PabOThl ¢ HAYYHBIMU pelarsb 3a/1aud | pHbIE
Bna n 06pa30BaTCJ'II>HLIMH noprajaMu HpO(l)eCCI/IOHaJII)HOI?'I pa6OTBI,
JeTh Buianets: JCATEIbHOCTH HAa  OCHOBE | KOHTPOJIbHBIC
HaB GasoshiMu HABBIKAME |y hopMaIHOHHO# ¥ | paboTl,
BIKaM NPUMEHCHIA CTATAAPTHOTO 6ubimorpaduyeckoit TECTUPOBAHU
porpaMMHOTO obecnevyeHus JJIA
u oGpaboTK pesymstatos | KYIPTYPBI  C  TIDUMEHEHMEM | €,  JOKIaZ,
UCCIICIOBAaHUN U NPEICTABICHUA HX MH(OPMALOHHO- pedepar,
HAYTHOMY COOOLIECTBY KOMMYHUKAI[HOHHBIX IPYIIOBLIE U
TEXHOJIOTHiA U | UTHIUBUYalb
BBIUUCIIUTEIBHBIX CPEICTB C | HbIE
y4eTOM OCHOBHBIX | TBOPYECKHE
TpeOOBaHMIT 3aaHus;




b

10.

I1.

12.

MH(POPMAITMOHHOMN KOMIUIEKT
0e30MacHOCTH TUTIOBBIX
Buaners: OCHOBHBIMU IIK-5 CriocoOGHOCTRIO | 3aJ1a4
COBPEMEHHBIMH HAYYHBIMU | IPHOOpPETATh HOBBIE 3HAHUS C
METO/IaMHU HCIIOJIb30BAaHUEM
Bnaners: MPUHIUIIAMHA | COBPEMEHHBIX HAYYHBIX
3¢ (PEeKTUBHOTO  MCHOJB30BaHMS | METONOB U BIAJECHUE MMM Ha
HUMEIOIIMMHUCS HAydHBIX METOJOB | YPOBHE, HEOOXOIUMOM ISt
pemieHust 3a7ad, HMEIOIINX
€CTECTBEHHOHAYYHOE
COJIEp’KaHUE M BO3HUKAIOILIUX
npu BBITIOJTHEHUH
npodecCHOHATBHBIX
GbyHKIMI

Bnaners: HaBBIKaMU pa6OTBI

ITK-6 Biageuuem

C HCIOJB30BaHHUEM COBPEMEHHBIX | COBPEMEHHBIMHU
CTaHJApTHBIX KOMIIbIOTEPHBIMHU
poeCCHOHABHBIX TEXHOJIOTHSIMU TIPH
KOMIIBIOTEPHBIX TEXHOJIOTHH | MJIaHUPOBAHUH
IUTAHUPOBAHUHU WCCIIEIOBAaHUM, | UCCIIEIOBAHUH, IOJIYYEHUH U
MIOJTyYEHUs u 00paboTku | 00paboTKe pe3yabTaToB
pe3yiIbTaToB HAYYHBIX | HAYYHBIX SKCTIEPIMEHTOB,
HKCIEPUMEHTOB, cbopa, | cbope, 06paboTKe, XpaHEHHUH,
00paboTkH, XpaHEHUH, | IPEJCTaBICHUHU U iepeaaye
NpEJCTaBICHUM M Iepefaye | HaydHOW MH(pOpMaIUu

Hay4YHOU MHpOpMAIUH

Bonpocsl k 3x3amMeHy

BeTBu TeopeTnuecKoi XMMHUHU U pelIaeMble C UX TIOMOIIBIO 3a/1a4H.

B3aumocBs3b MexX1y pa3TuYHBIMU HANIPaBICHUSIMU TEOPETHUECKON XUMUH.

[IpumeHeHnEe METO0B TEOPETUUECKON XUMUU B PEIIEHUH NTPAKTUYECKUX 3a/1a4.

KpaTtkas xapakrepucTuka METOJOB MOJEKYIIPHOM IWHAMUKH, MOJIEKYJISIPHOM MEXaHUKH,
KBaHTOBOM XMMHUH, MOJIEKYISIPHOTO MOJETUPOBaHUA M XeMouH(popMmaTuku. JlocTOMHCTBa,
HEJAOCTAaTKW ATHX MeToAoB. /X BO3MOXHOCTM B pEHIEHMH MPaKTHYECKUX U
(dyHIaMEHTaJIbHBIX 3a/1a4 OPraHNYeCKOW M HEOPraHNYECKOM XHUMHUU.

BoruncnuTenbHas XMMHUs Kak crnoco0 MpOBEACHUS XUMUYECKUX HccienoBaHuid. Tumosbie
3aJ1a4y BBIYNCIUTEIbHON XUMUH.

XeMonHpopMaTuKa Kak HayyHas avcuuiuinHa. Ormpenenenve. Haydnble HampaBieHws,
o0beMHsAEMbIe XUMOUH(OPMATUKOH.

Xemo- u OnonH(pOpMaTHKa B PEIICHUH OCHOBHBIX 3a7a4 (PU3UYECKOM OPraHUIECKON XHUMHUH.
[lonsiTME © MOJENMPOBAHMU  «CTPYKTYypa-CBOWCTBO» M  «CTPYKTypa-aKTUBHOCTB» B
XeMOUH(pOpMaTHKE.

WHayKTUBHBIN U AETYKTUBHBIA MOAXOMABI B XeMo- 1 OnouHdpopmaruke. Llenu, npecnemxyemble
XeMOUH(pOPMATHUKOM.

MonexymsipHas MEXaHHKa KaK METOJ| pacueTa reOMETPUN U SHEPruu MoJeky. [Ipeumymiectsa
Y HEIOCTATKH 3TOT0 METOo/a.

[lonsTHE «CHIIOBOE TOJE» B BBIUMCIUTEIBHON XUMHHM. METOJ CHJIOBBIX INOJEH KaK METOL,
peanu3yronuii OCHOBHYIO HICI0 MOJIEKYJISIPHONH MEXaHUKH.

Pacyer nonHOM 3HEPrUM MOJIEKYJIBI U €€ DHEPIETUUECKUX COCTABIISIONIMX B METOJE CHIIOBBIX
TIOJIEH.
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CBs13pIBaOILME U HECBA3BIBAIOIINE B3aUMOJEHCTBHSI B MOJIEKYJIAX.

Teopernyeckue OCHOBBI MeTOAa MOJEKYJIsIpHON auHamMuku. [lpencraBieHue Mouekyl
OpPraHUYECKHUX COEUHEHUM B METOJIE MOJIEKYJIIPHOU JTUHAMMKHU.

MesxaToMHbI€ B3aUMOJCHCTBHS U CyMMapHbIE CHJIBI B MOJIEKYJaX B METO/AE MOJIEKYJSPHON
JUHaMMKU. PacueT 3BOMIOLIMK MOJIEKYJSIPHBIX CUCTEM, a TAKXKE TPACKTOPUM UX JIBUKEHUS BO
BpeMeHH. JloCTOMHCTBa, HENOCTAaTKM STOTO0 METOJa, €ro BO3MOXKHOCTH B pPELICHUU
MPAKTUYECKHUX M (PyHTaMEHTaIbHBIX 33a4 OPTraHUYECKON U HEOPraHMUECKONH XUMUH.
[lonsaTHe «XxuMuYyeckoe MPOCTPaHCTBO». OCHOBHBIE CHOCOOBI MPEICTABICHUS XUMUYECKUX
coenHeHui (cTpykTypHas dopmyna, OpyTTo-PopMyia, TPUBHAIBHOE Ha3BaHHE, HA3BAHUE B
cooTBeTcTBUH ¢ HOMeHKiIatypoit MHOITAK).

I'padpl ¥ BEKTOpPBHI JIECKPHUITOPOB) KaK CIIOCOOBI MpPEACTAaBICHHUA MOJIOeKynl. IlonsTue
MOJIEKYJISIpHOTO Tpada B TeopeTHUecKor xumuu. MomnekynsipHo-rpadoBoe MpeacTaBiIcHHUE
OpPraHUYECKHUX MOJIEKYJL.

Onucanue CTPYKTYp XMMHUECKHX COEAMHEHUN C HCIIOJIb30BAHUEM BEKTOPOB MOJEKYJISPHBIX
neckpuntopoB. IloHATHe geckpunTopa B BBIYMCIHUTENBHOM  XuMuH. TpeboBaHwUs,
OpPUMEHSAEMbIE K MOJICKYJSPHBIM  JECKPHUIITOPAM. KenatenpHble XapaKTEPUCTUKU
JECKpUIITOpA.

CoBpeMeHHbIE  KiMaccUpUKAMK  ASCKpUnTopoB. 1D-4D-pgeckpunrtoper u  1D-4D  —
MIPEJICTaBICHNUS MPOJIEKYJ B BBIYMCIUTEIILHON XUMUHU.

Pacyer mep cxomcTBa XMMHUYECKMX COCAMHEHHUNW HAa OCHOBE pPAa3IMYHBIX THUIIOB METPHUK
(9KBKJIMJIOBO, MAHXATTEHCKOE PACCTOSIHHE, paccTosHne Maxananobuca, MHHKOBCKOTO | T.1I.),
ko3¢ dunmenta TanumoTo, Jlaiica, Kap6o, TBepckoro u T.1.

Knaccudukanuss mnpeacTaBIeHU XHUMHYECKHX COCJIMHEHHWH B 3aBUCUMOCTH OT HX
opraHuzanu  (JIMHEWHOE, TMPEJICTaBICHUS MOJIEKYJSIpHBIX TIpadoB, TpexMepHble U
YeThIpeXMEpPHbIE IIpeacTaBieHus. [loHATHE «MaTpulia CBA3€W», «MaTpULla PACCTOSHUI,
«MaTpHIa CMEXKHOCTUY», CTPYKTYpbl Mapky1iia, Z-MaTpuila B BHIYUCIUTEIbHON XUMUH.
CoBpemeHHbIE TpeOOBaHMS K CTaHIAPTHBIM OOMeHHBIM (opmaram ¢aitnoB. Kiaccudukanms
cTaHJapTHBIX 0OMeHHBIX (popmaroB daitnoB. Popmatet MDL, SDF, RXN, RDF, Sybyl mol2,
PDB, CML, ux [IOCTOMHCTBA, a TaKX€ OPraHUYEHHUS, COBMECTUMOCTb C COBPEMEHHBIMU
KOMITBIOTEPHBIMU IIPOTpaMMaMH U MaKeTaMu IpOorpamMM.

KonBepranus Mexy pa3indHbIMU IPEICTaBICHUSAMU MOJIEKYJ B BBIYMCIUTEIBHON XUMUU U
BO3HUKAIOIIUE MPU 3TOM OCHOBHBIE TPOOIEMBI.

[Toaxoap! qy1st aBTOMaTHUEeCKOM KoHBepTaluu 2D-ctpyktyp B 3D.

[IporpaMmbl 1711 aBTOMaTHYECKOH KOHBEPTAlMM MEXKAY Ppa3IWYHBIMU MPEACTABICHUSIMU
MOJIEKYJI 1 OCHOBHbIE TPEOOBaHUSI K HUM.

O6mue cBenenust o 60azax gaHHbIX. KoMmoHeHThl HH)OPMALIMOHHON CUCTEMBI (IIPUIIOKEHUS U
cucreMbl 0a3 naHHbIX). Opranu3anus nHGOPMALMOHHOHN cucTembl. [loHATHE O KapTpumke
JaHHBIX U MeTaJaHHbIX. TUIbl 6a3 JaHHBIX (MepapXudecKkas cucTtema, 6a3bl JaHHBIX CETEBOTO
THUIA, PESILUOHHbIE 0a3bl JAHHBIX).

Tunel 6a3 JaHHBIX M0 DHTENIO (JIUTepaTypHbIe, (hakTorpaguiecKue, CTPYKTYPHBIE).

Buapl cTpyKTYpHOTO TIOMCKA B pa3iIMYHBIX XUMHUYECKHX 0a3ax NaHHBIX (ITOMCK IO CTPYKTYpE,
HOJCTPYKTYpPE, HAACTPYKTYpE, MO MOI00HUI0).

DKCHEepUMEHT, IPOCTPAHCTBO BHIOOPKH M pe3yibTaT. CTaTUCTHKA U BepoATHOCTh. [loBTOpeHne
ucnbiTaHui. 3akoH Oonbimx uucen. LlentpanbHas npepenbHas Teopema. COop M aHanmu3
naHHbIX. CKaThe TaHHBIX.

[Tonstue «perpeccuonHbiii ananu3y». OOIIME NPUHLHUIBI TOCTPOCHHUS PErpecCHOHHBIX
MoOJEIeN.

[Ipunnunuaneaeie oty Mexay SAR QSPR/QSAR-monensmu. Pacder u dusudeckuid
CMBICII ~ PerpecCHOHHBIX  Kod(¢unuentoB. IlocTpoeHne  perpecCHOHHBIX  MOAETCH,
OTHCHIBAIOIINX KOJTHMUYECTBEHHYIO CBSI3b «CTPYKTYpa-CBOMCTBO» U «CTPYKTYpa-aKTUBHOCTHY U
kputepuu ux anekatHoctu (Mogenu QSPR/QSAR). F-cratuctika B perpecCHOHHOM aHAIIN3E.
Dranbel PerpecCHOHHOrO aHalu3a MPH IMOCTPOSCHUM PErpecCHOHHbIX Mojeneld. OCHOBHBIE
TpeOOBaHUS K PErPECCHOHHBIM MOJICIISIM.



33. Ilakerbl mporpaMm Jjisi 00paObOTKU MCXOMHBIX JIaHHBIX, pacyeTa Pa3HbIX THUIIOB JACCKPHUIITOPOB
u noctpoenus QSPR/QSAR-moneneii.

34. IlpenoOpabotka mamabix mepen mnoctpoernneMm QSPR/QSAR-mopeneii. Matemarudeckas
npenoopadoTka maHHbIX. KpaTkas xapakrepuctuka 1D-6D-metonoB moaenupoBanust QSAR.

35. MuoxxecTBeHHas JIMHEHas perpeccus. JloCTOMHCTBA U HEJJOCTATKU METO/1a.

36. Mero/ yaCTHUHBIX HAUMEHBIINUX KBaApaToB. JIOCTOMHCTBA U HEIOCTATKH METO/IA.

37. Meton Ommxalmux cocenei. JJocTOMHCTBA M HETOCTATKH METO/IA.

38. UckyccTBeHHbIE HEHPOHHBIE CeTU. JJOCTOMHCTBA M HEJJOCTATKU METO/IA.

39. Metoz onopHbBIX BEKTOPOB. J|0CTOMHCTBA U HEJOCTATKHA METO/IA.

40. JlepeBbs npUHATUSA pelieHU. JIOCTOMHCTBA M HEJIOCTATKH METO/A.

41. Cytb MeTOJ1a MOJIEKYJIIPHOTO JOKMHIA. AJITOPUTMBI MOJIEKYJISIPHOTO IOKUHIA U IIPOrPaMMHBIE
MaKeThl, peaJu3ylolIue TOT METOI.

42. Buipl METOJIOB MOJIEKYJIIPHOTO JIOKMHTA U UX UCIIOJIB30BAHKUE B PEUICHUU MTPUKIAAHBIX 3a/1a4.

43. Couetanue MeETOAa MOJIEKYJISIDHOTO JOKMHTa € JPYTMMH METOJaMHU  MOJIEKYJSIPHOTO
MOJICTTUPOBAHMUSL.

CTpyKkTypa 3K3aMeHAllMOHHOTr0 OunJjIeTa.

DK3aMEHAIIMOHHBIA OHJIET COCTOMT W3 JBYX TEOPETHYECKUX BOINPOCOB, BKIIOYCHHBIX B
nporpaMMmy AaucUMIUIMHBL.  Kaxaplii Bompoc onenuBaercs 15-r0 Oamramu. Takum  obOpaszom,
MaKCUMAaJIbHBIH 0ajll, KOTOPBII MOXKHO TOJy4HTh Ha d9K3aMeHe, coctasiser 30 OGamros. bamsl,
MOJTyYSHHBIE TIPU C/1a4e dK3aMeHa, CYMMHUPYIOTCS ¢ OajlaMu, MOJTy4YeHHBIMH B XOJIE CEMECTpa.

OG6pa3zerlr HK3aMeHAIMOHHOTO OUjIeTa

MHWHOBPHAYKH POCCHUU

denepanbHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTENFHOE YUPEKIEHUE BBICIIETO
o0pa3zoBaHUs
«BAIIKUPCKUM TOCYJAPCTBEHHBI YHUBEPCUTET>»
XuMuuecKkui (haKkynpTeT

HanpaBneHI/Ie UZU’;UI «GYHI[aMeHTaJ'IBHaH H IIpUKJIaJIHAA XUMUI»

I[I/ICI_[I/IHJ'II/IHa BreramcanTenpHbIC MECTOAbI B XUMHWH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

BeTBu TeopeTHYECKON XUMHUH U pelIacMble ¢ UX ITOMOLIBIO 3a/1a4H.

KpaTtkas xapakTepucTMKa METOJOB MOJEKYIAPHOW IMHAMUKH, MOJIEKYJISIDHOM MEXaHUKH,
KBAaHTOBOW XHWMHUH, MOJIEKYISIPHOTO MOJETHPOBAaHUS M XeMouH(popmaTtuku. JlocTOWHCTBa,
HEJIOCTATKU 3TUX METOJOB. 11X BO3MOXKHOCTH B peIIEHUH MPAKTUYECKUX U (QYHIAMEHTAIbHBIX
3a/1a4 OPraHUYECKON U HEOPTraHUYECKOM XUMHUH.

N —

3aB. kadenpoit GpU3NIECKON XUMUH
1 XUMHUYeCcKoi dkonoruu baml'Vy, mpod. A.T. Mycradun

2018-2019 yu. r. Kadenpa ®X u XD

Kpurepuu onenku (B 6aji1ax) Ha IK3aMeHe:
- 25-30 6a/1710B BBICTABISIETCS CTYAEHTY, €CJIM CTYJIEHT Jaj IOJHbIE, Pa3BEPHYThIE OTBETHI Ha



BCE TEOPETHMYECKME BONPOCH  Owiera, MPOAEMOHCTPHPOBAJ  3HAHUE  (PYHKIIMOHAIBHBIX
BO3MOXKHOCTEW, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE NMPUMEHSATh TEOPETUUYECKUE 3HAHUS
IIpU  BBIOJIHEHUU IIpakTHUeckuX 3azaHui. CryneHT 0e3 3aTpyJHEHUN OTBETMJI Ha BCe
JIOTIOJIHUTENbHBIE BOMPOChI. [IpakTHueckas yacTh paboThl BBIIIOJIHEHA TOJHOCTHIO 0€3 HETOYHOCTE! U
OIIMOOK;

- 17-24 6a/110B BBICTABIACTCS CTYACHTY, €CIU CTYACHT PAaCKpbLl B OCHOBHOM TE€OPETUUYECKHE
BOIPOCHI, OJIHAKO JIONYILIEHbl HETOUYHOCTH B ONPEACIECHUU OCHOBHbIX NHOHATHUH. IIpu oTBere Ha
JIOTIOJIHUTENbHBIE BOMPOCHI JOMYIIEHbl HEOOJbIINE HETOYHOCTH. [Ipu BBIMOTHEHUH MPAKTHYECKOM
gacTH pabOoThI JOMYIIEHBI HECYIIECTBEHHBIC OIIUOKH;

- 10-16 GanynoB BBHICTABIAETCA CTYICHTY, €CJIIM NPU OTBETE HAa TEOPETUYECKHE BOIPOCHI
CTY/IEHTOM JIOITYILIEHO HECKOJIBKO CYIIECTBEHHBIX OLIMOOK B TOJIKOBAHUM OCHOBHBIX MOHATUH. Jloruka
U TMOJIHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bsIHAMH. 3aMETHBI MPOOENbl B 3HAHUU OCHOBHBIX METOIOB.
Teopernueckue BOIpOCHl B LEIOM H3JIO0KEHBI JOCTATOYHO, HO C Ipolyckamu marepuana. Mmerorcs
IPUHLUIKATbHBIE OIIMOKH B JIOTHUKE OCTPOCHHs OTBeTa Ha Bonpoc. CTyIeHT He pelIni 3a/1a4y UiIu
MIPU PEUICHUU JOMYIICHBI IPpyOble OUTHOKH;

- 1-10 6aanoB BBHICTABISAETCA CTYACHTY, €CJIM OTBET Ha TEOPETUUYECKHUE BOMPOCHI
CBUJETEIbCTBYET O HENOHMMAHUU W KpailHE HEMOJHOM 3HaHUM OCHOBHBIX IOHATUH WU METOIOB.
OOHapy>KuBaeTCsi OTCYTCTBHUE HABBIKOB INPUMEHEHHS TEOPETHUECKHX 3HAHUI MpPHU BBINOJIHEHUU
MIpaKTUYECKUX 3aJaHuil. CTyJIEeHT HE CMOT OTBETUTh HU Ha OJUH JIONIOJHUTEIbHBIN BONPOC.

Tembl 3cce
(pedepaToB, 10KJIA10B, COOOIIEHHUIT)

10 JUCIUIIJINHE BI)I‘-II/ICJII/ITCJ'H)HBIC METOJbl B XUMHUHU
(HaMMCHOBAHHE TUCITUTLIHHE] )

1. BrruucnurensHble BO3MOkHOCTH nakera nporpamm MOE.

2. BerarcnuTebHbIE BO3MOKHOCTH TTaKeTa mporpaMm Sybyl.

3. CuIIoBBI€ MOJIS U UX UCIIOJIb30BaHue B BhiuucuTebHON xumun. AMBER, Charm u UFF.

4. XemonH(pOpMaTHKA B PEIICHIH XUMUYECKIX 3a1a4.

5. KBaHTOBO-XMMHYECKOE HCCIEJOBAHUE MOJICKYISIPHBIX CUCTEM.

6. Konhopmannonsslii ananus Monexyn meronom Monte-Kapio.

7. KoH(popmannoHHbIHM aHaIN3 MOJIEKYJT METOIaMH MOJIEKYJISIPHON THMHAMUKH.

8. BrruncnuTenbHble BO3MOXXHOCTH nakera nmporpaMMm HyperChem.

9. KoMnbroTepHO€ MOAETMPOBAHUE CTPYKTYP OHOMIOIUMEPOB.

10.  buouH(opmaTHKa Kak HayKa.

11.  XemouH(popMaTHKa Kak criocod u3ydeHus u 00paboTKu XUMUYeCKor HHGOPMAIIH.

12.  MonekynsipHO-IUHAMHYECKOE MOACTUPOBAHUE CTPYKTYpP OHOIIOIMMEPOB.

13.  MonekyssipHble I€CKPUITOPHI U UX UCIIOJIb30BaHUE B BBIYMCIUTEIbHON XUMUH.

14. CrannaptHble 0OMeHHBIE (hopMaThl (AIIOB B BEIYUCIUTEIIEHOW XHMUH.

15.  BupTyanbHblii CKpPUHUHI OHMOJIOTMYECKH AaKTHBHBIX BEIIECTB METOIOM MOJIEKYIIPHOIO
JOKHUHT .

16.  IIporpamma Chimera.

17.  Ilaker nporpamm ChemAxon.

18.  IIporpamma PyMOL.

19.  MonekynspHBIA JTOKUHT HHU3KOMOJICKYJSPHBIX OHMOJIOTUYECKH AaKTHBHBIX BEIIECTB C
UCII0JIb30BaHUEM IporpaMMel AutoDock.

20.  MoJeKymsipHbI JOKWHT HHU3KOMOJICKYJSIPHBIX OHOJIOTMYECKH aKTHBHBIX BEIIECTB C

ucnoib3oBaHueM mnporpamMmmbl AutoDock Vina.
21. [IpoTenH-IPOTENHOBBIN JTOKHHT.



22.  CnocoObl mpeAcTaBlIeHUS XUMHUYECKHX COCIUHEHWH B BBIYUCIHUTEIBHOW Xumud. [loHSATHE
MOJIEKYJISIpHOTO rpada.
23. QSAR-MonenupoBaH#e pa3HbIX BUAOB OMOJOTHYECKON aKTHBHOCTH.

Kpurtepumn ouenku (B 6aax) pedeparos:

Hanucanue pedeparta cienyer HayaTh C M3JIOKEHUS IJIaHA TEMbl, KOTOPbI Kak MUHUMYM
BKIItoYaeT 3 myHkTa. [1man gomkeH ObITh JJOTMYHO M3JIOKEH M JOJDKEH BKIIOYATh B CeOsl BBEICHUE H
3aKJIIOYCHHE.

Pedepar 3aBepiaeTcst CIMCKOM UCIIOIB30BAHHON JINTEPATYPHI.

3a/iaud CTy/IeHTa MpY HAMMCAaHUU pedepara 3aKII0Yal0TCs B CIISIYIOIIEM:

1. JIOTUYHO U IO CYHICCTBY U3JIOKUTH BOIIPOCHI I1JIaHA,

2. 9eTKO C(OPMHUPOBATH MBICIH, IOCIECIOBATEIIEHO W SICHO W3JIOKHTh Marepual,
MIpaBHUIILHO UCIIOJB30BAaTh TCPMUHBI U ITOHATUSA

3. II0Ka3aTh YMEHUE TPUMEHATH TEOPETUUECKUE 3HAHHS HA MTPAKTHKE;

4. NIOKa3aTh 3HAaHNWE MaTepHaia, PeKOMEHI0BAaHHOTO 110 TEME;

5. UCIIONIb30BaTh JUIl SKOHOMHYECKOTO OOOCHOBAHUS HEOOXOAMMBIN CTATHCTHYCCKHUH
MarepHail.

Pedepar oniennBaercs npenogasareneM Kageapsl M0 CISAYIOMNUM KPUTEPUSIM.

O6wvem pedepara momkeH ObITh He MeHee 12-18 CTp. MANIMHOMHMCHOTO TEKCTa (aHAIor —
KoMmmbIoTepHBIH TekcT Time New Roman, pasmep mpudra 14 yepe3 monaTopa MHTEpBaia),
BKJTIOYAs! TUTYJIbHBIN JIUCT.

5 6an10B cTaBMTCH, €CIM BBINOJHEHBI BCe TpeOOBaHMSA K HAIMCAaHMIO U 3alure pedepara:
o0o3HavyeHa npobieMa U 000CHOBaHA €E aKTyaJbHOCTh, CHIEJaH KPaTKUW aHAW3 Pa3InYHbIX TOYEK
3peHMss Ha paccMaTpuBaeMylo IMpoOneMy U JIOTUMHO H3JI0XKEHAa COOCTBEHHas MO3MLKA,
chopMyIIMpOBaHbI BHIBOJIBI, TEMA PACKPBITA MOJHOCTHIO, BBIACPKAaH 00bEM, COOMIOICHBI TPEOOBAHUS K
BHEIIHEMY O()OPMIICHUIO, 1aHbl IPABUIIbHBIE OTBETHI HAa JONOJHHUTEIbHbBIE BOIPOCHI.

4 6anna — OCHOBHbIE TpeOOBaHHMS K pedepaTy W €ro 3allUTe BHIIOJIHEHBI, HO TNPH 3TOM
JIOIYIEHbl HeJOo4EThl. B yacTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0XKEHUM MaTepHajia; OTCYTCTBYET
JOTHYeCcKas OCIEe0BATEILHOCTh B CYXK/ICHUX; HE BhIJIEpKaH 00bEM pedepara; IMEIOTCS yITyIIeHUS
B 0(hOpMIIEHUH; HA JOIOJIHUTEIIbHBIE BOIIPOCHI ITPH 3aLUTE AaHbl HEIIOIHbIE OTBETHI.

3 Ganna — WMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHHS OT TpeOoBaHWil K pedepupoBanuio. B
YaCTHOCTHU: TEMa OCBELIECHA JIUIIb YACTUYHO; JOMYIIEHb! (PaKTUUECKHUEe OLIMOKU B COAEpIKa-

HUM pedepara WiIM MPU OTBETE Ha JOMOJHHUTEIBHBIE BOIPOCHI; BO BPEMS 3alUTHl OTCYTCTBYET
BBIBO/I.

2 Ganna — Ttema pedepara HE pPACKpbITAa, OOHAPYKMBACTCA CYIIECTBEHHOE HETIOHMMaHHE
pOOJIEMBI.

1 6amau - Tema pedepaTa HE pacKpbITa, CTYJEHT HE MOoHMMaeT mpodiemy 0 6asioB — pedepar
BBIITYCKHUKOM HE MPE/ICTaBIICH.

Kpurepuu oneHkn J10KJIa10B U Npe3eHTANMi (B 0a/1ax)

Kpurepuit KonnuectBo 6aymoB
2 3 4 5
KauecTtBO Joknan Jokman Yérko Jloknan
JIOKJ1a1a 3a4UTHIBAECT pacckasbiBae | BBICTPOECH MIPOU3BOJIAT
T, HO HE | JOKJaJ, BIAJACET | BbLAAIOLIEECS
00BsiCHEHA WUTIOCTPATHBHBI | BIICYATICHUE
CYTh pabOThl | M MaTepHaIoM
KauecTtBO He MOXKET He He wmoxer OtBevaer  Ha
OTBETOB Ha | OTBETUTh HU HA | MOXET YETKO | OTBETUTH Ha | OONBIIMHCTBO
BOIIPOCHI OJIUH BOMPOC OTBETUTh Ha | OOJBIIUHCTBO BOIIPOCOB
BOIIPOCHI BOIIPOCOB
Hcnosb3oBanue JlemoHCTpam IIpencra JlemoHcTpaIg ABTOp




JIEMOHCTPALIMOHHOT | OHHBIA ~ MaTepHaJl | BICHHBIN WOHHBIN MPEIOCTABUI
0 Marepuaia OTCYTCTBYET JIEMOHCTpAl] | MaTepuain JIEMOHCTPAIIMOHHBI
MOHHBIN HCMONB30BAJICA | M1 marepuan W
MaTepuasl He | B IOKJaJe MPEKPacCHO B HEM
HCTIOJIb30Ba OPUEHTUPOBAJICA
ci
JOKJIa49HUKO
M
Odopmierne JemoHcTpanu IIpencra HemoHcTparg K
JEMOHCTPALIMOHHOT | OHHBIM  Marepuai | BIE€H IUIOXO | MOHHBIN JIEMOHCTPAIMOHHO
0 MaTepuana OTCYTCTBYET 0hOpMIICHHBI | MaTepHa My MaTepualy HET
71 XOpOII0 MIPETEH3U N
JIeMoHcTpar] | opOpMIICH,  HO
VOHHBIN eCThb
Marepua HETOYHOCTH
.Bnanenue ABTOp  cnabo ABTOp Hcnons3osa Iloka3zano
aBTOPOM HAYYHBIM M | BiaficeT Oa30BBIM | BIAACET HBI BJIAJICHUE
CHelUaIbHbIM anmnaparom 0a30BBIM OOIIeHayYHbIE U | CHEIUATBHBIM
anmapaTtom arrapaTom CIIelIMaJIbHbIE arrapaTom
TEPMUHBI
YETKOCTH ABTOD HE BrBons! BriBons! BriBonp!
BBIBOJIOB, cZiernan BbIBOJIOB MMEIOTCSI, HO | HEYETKHE MTOJIHOCTBIO
00o0aronmx OHHU He XapaKTepU3yIOT
JOKJIa/1 JIOKa3aHbl paboty

Kpurepuu onenku (B 0aj/1ax) y4acTusi CTyICHTOB B PEIIEHUU PA3HOYPOBHEBBIX TUITOBBIX 33]1a4.
Kaxnas 3a1a4a Bkiouaet B ceds Tpu Bolpoca: 1) penpoyKTUBHBINA YPOBEHbB; 2) peKOMOUHAHTHBIH
YPOBEHb; TBOPUECKHI1 YPOBEHb.

- 0 6ay1710B 3a peleHre Kax /101 3a1aull BHICTABISCTCS CTYACHTY B CICIYIONINX CIydasx:

1) ecu . CTy/IEHT HE UMEET IpeCTaBICHUs 00 00CyKIaeMOM BOIIPOCE;

2) ecnM CTYyOCHT uMeeT (parMeHTapHbIe MpeICTaBIeHUS 00 0O0CyXIaeMOM BOIpoce (CTYIEHT
JEMOHCTPUPYET HE3HAHUE TEOPETUYECKHUX OCHOB INPEIMETa, HE YMEEeT JAeNaTh apryMEHTHPOBAHHBIC
BBIBO/IBI W TPUBOJUTH NPUMEPHI, MOYTH HE BJIAJEET MOHOJIOTHYECKOW peyblo, HE BIaieeT
TEPMHUHOJIOTHEH, TPOSBIAET OTCYTCTBHE JIOTUMHOCTH W TOCIIEAOBATEILHOCTBIO M3JIOKECHUS, JeNacT
OIIMOKH, KOTOphIE HE MOXKET HCIPaBUTh JaXe NpPU KOPPEKIMU IpernojaBaTeieM, OTKa3bIBaeTCs
OTBEYaTh Ha 3aHATHH);

3) ecaum CTyIGHT WMEET HEMOJHBbIE TIPEACTABICHUS 00 00CyX)aaeMoM Bompoce (CTyIeHT
JEMOHCTPHUPYET HE3HAHUE TEOPETHYECKUX OCHOB TPEAMETa, HE yMEEeT JejaTh apryMEHTHUPOBaHHBIC
BBIBOJIbl M IPUBOJMUTH IPUMEPHI, MOKA3bIBAET cIaboe BlIaJleHHEe MOHOJIOTMYECKOM peublo, HE BIIaJEeT
TEPMUHOJIOTUEH, TPOSBIISIET OTCYTCTBUE JIOTUYHOCTH U TOCJICJOBATEILHOCTHIO M3IIOKEHUS, JIeTaeT
OIIMOKHU, KOTOpble HE MOXKET HCIPABUTh Jaxe MPHU KOPPEKIUH IpernojaBaTeieM, OTKa3bIBAeTCs
OTBEUaTh Ha 3aHATHH);

4) eciu CTyJIeHT UMeET CPOPMHUPOBAHHBIE, HO COJEpPKAIINE CYIIECTBEHHbIE TPOOEIbI MPEICTaBICHUS
00 o0cyxmaeMoM Bompoce (CTyJIeHT IEMOHCTPUPYET HETTyOOKHEe TEOPETUUECKUE 3HAHUS, TPOSBIISIET
cnabo chopMUpOBaHHbIE HAaBBIKM aHAIW3a SBIEHUI U MPOLECCOB, HEIOCTATOUHOE YMEHHUE JelaTh
apryMEHTHUPOBAaHHBIC BBIBOABI WM TPUBOAUTH IPUMEPHI, TMOKA3bIBACT HE JOCTATOYHO CBOOOIHOE
BJa/ICHUE MOHOJIOTUYECKON peublo, TEPMUHOJIOTHEH, JIOTUYHOCTBIO U TOCIEA0BATEIbHOCTHIO
W3IIOKEHHUSI, JIEAaeT OMMOKHU, KOTOPBIE MOXKET UCIIPABUTH TOJIBKO MPH KOPPEKIIUU TPETIOIaBaTeNIeM ).

1 6ay11 3a pelieHne KaXxa01 3aa4l BBICTABIISIETCS CTYJCHTY B CIEAYIOLIUX CIIydasix:

1) eciu cTyaeHT UMeeT CPOPMUPOBAHHBIE, HO COJIEpKAIUE OTCNIbHbIEC POOEIIbI MPEeACTaBICHUS 00
00CyX1aeMOM BOIpOCe (CTYACHT AEMOHCTPUPYET MPOYHbIE TEOPETUUECKUE 3HAHUS, BIIA/ICET
TEPMHUHOJIOTHEH, JIeNTaeT apryMEHTHPOBAHHBIE BBIBOJIBI M 0000IEHUS, TPUBOIUT IPUMEPHI,



MOKA3bIBACT CBOOOHOE BIIaJICHUE MOHOJIOTUYECKON PEeUbi0, HO TIPU ATOM JIeJIaeT HEeCYIIeCTBEHHBIC
OIMOKH, KOTOPbIE OBICTPO MCIIPABIISET CAMOCTOSATEILHO WM MTPU HE3HAUYUTEIHHON KOPPEKIIHH
MIPEINO0/IaBaTeIIeEM);

2) ecnu CTYyJICHT UMeeT CHOPMUPOBAHHBIC CUCTEMATUICCKUE TIPECTaBICHUs 00 00CyKIaeMoM
BOIpOCE (CTYJICHT IEMOHCTPUPYET CUCTEMHBIC TCOPETUYCCKHE 3HAHMS, BIaJICeT TEPMHUHOJIOTUEH,
ACIaCT apryMCHTUPOBAHHBIC BHIBOJbLI U 0606IJ_IGHI/I$I, MPUBOAUT MPUMCPBI, ITIOKA3bIBACT CB06OI[HOC
BJIaJICHHE MOHOJIOTHYECKON PEYbI0 U CIIOCOOHOCTH OBICTPO PEarkpoBaTh Ha YTOYHSIOIIUE BOIPOCHI).

MPOT'PAMMA I'PYIIIIOBBIX 3AHATHI

Pazgea 1. BBenenune. Kinaccupukanusi BIMUCIUTEIbHBIX METOI0B

[Ipenver paucuumuivebl. IIpuMeHEHHME METONOB TEOPETUYECKOM XHMHUU B  PELICHHHU
MPAaKTUYECKUX 3a7a4y. BeTBM TeopeTHMYeCKOM XHMHUU W pellaeMble € HX ITOMOIIBI0 3aJayH.
B3anMocBs3b Mex1y pa3aTuyHbIMU HApPaBICHUSIMH TEOpETUUYECKON Xxumuu. KpaTkas xapakTepucThKa
METOZOB MOJICKYJISIPHOM JIMHAMUKH, MOJICKYJSIPHOW MEXaHMKH, KBAHTOBOW XMMHUHU, MOJEKYJISIPHOTO
MOJICTTUPOBAHMS 1 XeMOWH(OPMATHKH. JJOCTOMHCTBA, HEJOCTATKHA STUX METOJIOB. ,l X BO3MOXHOCTH B
pelIeHUN TPAKTHYECKUX M (PYHIAMEHTAJbHBIX 3aJad OPraHMYEeCKOW W HEOPraHUYECKOM XUMUHU.
BeruncnuTenbHas XUMHS KaK CIOCOO TPOBEACHUS XUMHYECKUX HCCIIEeIOBaHWNA. THIOBBIC 3aaa4u
BBIYMCIIMTEIIFHON XUMHH.

Pazgen 2. XemoundgopmaTuka Kak HAydHasi AMCHUIJIMHA

Onpenenenve. Haydnple HampaBiieHUs, OOBEAMHACMBIC XEMOUMH(POPMATHKOH. Xemo- Hu
OnonH(pOpMaTHKa B pEJIICHHH OCHOBHBIX 3a/a4 (U3NYECKOW OpraHmveckoil xumuu. [loHsATHE O
MOJICIMPOBAHUH  «CTPYKTYpa-CBOWCTBO» M  «CTPYKTYpa-aKTHBHOCTB» B  XEMOUH(OPMATHKE.
NHaykTHBHBIA W JEMyKTHBHBIM TOAXOIbI B XeMo- u OuomHpopmaruke. Llenu, mpeciemyemsbie
XeMOHUH(OPMATHUKOH.

OcHoBHBIE BO3MOXKHOCTH ITporpammbl MarvinSketch.

Pazgen 3. MosiekyJIsipHAsi MEXaHUKA B PellIeHNH HAYYHBIX 33124

MornexynspHas MEXaHHKa KaK METOJ] pacdeTa FreOMETpUM U 3HEepruu Moiiekyil. [IpenmyiecrBa
U HEeJIOCTaTKH 3Toro Merona. [lonarue «cuinoBoe mosie» B BBIYUCIUTEIBHON XUMHUH. METOI CHIIOBBIX
NIOJIEM KaKk METOJ, PEaJIM3yIOLIMH OCHOBHYIO HJACK0 MOJIECKYJSIPHOM MexaHuku. Pacuer mnosHon
SHEPIHMM MOJIEKYJbl U €€ JHEPreTUYECKUX COCTABIAIOMMX. CBA3BIBAIOLIME M HECBA3BIBAIOLINE
B3aMMOJEHCTBUS B MOJIEKYJIaX.

Pasnen 4. MouiekyisipHasi JMHAMHMKA B pellIeHUU HAYYHbIX 32124

Teopernyeckre OCHOBBI METOAA MOJICKYJSIpHOW JAuHaAMUKU. lIpencraBieHue MOJIEKYI
OPraHMYEeCKUX COCIUHEHUN B METOJIE MOJEKYJISIPHOW ITMHAMUKU. MeEXaTOMHbIE B3aUMOJACUCTBUS U
CyMMapHble CWIbl B MOJEKYJIaX B METOAEC MOJEKYIIpHOM JuHAMUKU. Pacuer »sBoonuu
MOJIEKYJISIPHBIX CHCTEM, a TAKKE TPACKTOPHUM UX ABHUKECHHS BO BpeMeHHU. /[0CTOMHCTBA, HEJOCTATKU
3TOTO METOJa, €ro BO3MOXKHOCTH B PCIICHHH TNPAKTHYECKUX U (PyHIaAMEHTAIBHBIX 3aaad
OpPraHUYEeCKOM U HEOPTAaHUYECKON XUMUMU.

Paznen S. CnocoObl mpeacTaB/ieHHs] XMMHMYECKHMX COCJMHEHUH B BbIYMCIUTEIbHOM
XMMHUH

[TonsiTHe «XMMHUYECKOE HPOCTPaHCTBO». OCHOBHBIE CIOCOOBI IMPEICTABICHUS XUMHUYECKUX
coeMHeHul (cTpykTypHas ¢opmyna, OpyTTo-QopMyia, TpUBHAJIbHOE Ha3BaHHE, Ha3BaHHE B
coorBercTBUM C HoMeHkinatypoil MIOITAK). I'pagpl M BEKTOpHI JECKPHUITOPOB) KakK CIOCOOBI
npezacraBieHus Mosoekyil. IlonsaTue MonexynspHoro rpada B TeopeTndeckoil Xumuu. MonekysspHo-
rpadoBoe MPEICTABICHUE OPraHUYECKUX MOJIEKY. OnHcaHue CTPYKTYp XUMHUECKUX COCAMHEHHH C
UCIIOJIb30BaHMEM  BEKTOPOB  MOJIEKYJSIpHBIX  jAeckpuntopoB.  [lonsrtue  peckpunropa B



BBIUMCIIUTENbHON XuMuH. TpeOoBaHMs, TpPUMEHSEMBbIE K MOJIEKYJSIDHBIM  JECKPUITOPAM.
XenarenpHble XapakTepucTHKH Jeckpuntopa. CoBpeMeHHbIe KilaccUpUKALMU AecKpunTopos. 1D-
4D-neckpuntopsl 1 1D-4D —mpencraBieHuss MpOJIEKysl B BBIYMCIUTENbHOM XuMmuM. Pacuer mep
CXOACTBA XHMMYECKUX COEJUHEHUH Ha OCHOBE pAa3JIMYHBIX THUIIOB METPUK (IKBKIMIOBO,
MaHX?TTEHCKOE pACCTOsIHME, paccTossHue MaxamanoOuca, MUHKOBCKOIO M T.J.), KO3(h(uIMeHra
Tanumoro, [latica, Kap6o, TBepckoro u T.x.

Knaccupukamust npeacTaBlIeHUl XMMHUYECKHX COCIMHEHUH B 3aBUCUMOCTH OT HX
opraHuzanuu (JIMHEHHOe, MPEeICTaBICHUs] MOJIEKYJSIPHBIX IpadoB, TPEXMEpPHBIE U YEThIPEXMEPHbIE
npencraBieHusd. [loHsTHe «MaTpulia CBA3€i», «MaTpHUlla PACCTOSHUI», «MaTpulia CMEXKHOCTHY,
CTPYKTYpbl Mapkyia, Z-MaTpuia B BBIYUCIUTEIbHON XUMHUH.

Pazgen 6. Ctananaprabie oOMeHHbIe (popMaThl PaiiljioB B BBIYNCIUTEIbHOH XUMUN

CoBpemeHHble TpeOOBaHHS K CTaHAAPTHBIM 0OMeHHBIM (hopmaram (aitnoB. Knaccudpukarms
CTaHJApTHBIX 00MeHHBIX (hopmaroB ¢aiinoB. Dopmaret MDL, SDF, RXN, RDF, Sybyl mol2, PDB,
CML, X ITOCTOMHCTBA, a TaKXKe OPraHMYCHHs, COBMECTUMOCTh C COBPEMEHHBIMU KOMITBIOTEPHBIMH
porpaMMamMu M MakeTaMu MPOrpaMMm.

KonBepramus Mex1y pa3lIudHbIMU MPEICTABICHUSIMH MOJIEKYJI B BBIYUCIUTEIHHOW XUMHH H
BO3HUKAIOIUE MIPU 3TOM OCHOBHBIE mpoOiembl. [logxonpl st aBTomMaruueckoi koHsepranuu 2D-
CTPYKTYp B 3D. Ilporpammbl [l aBTOMAaTUYECKOM KOHBEPTALMM MEXAY pa3IdYHBIMU
MPEICTABICHUSIMU MOJIEKYJI 1 OCHOBHBIE TPEOOBAHUSI K HUM.

Pa3zgen 7. XumMnueckue 0a3bl JaHHBLIX

Oo6mue cBenenus o 6azax qaHHBIX. KOMIOHEHTHI HHPOPMAIIMOHHOW CHCTEMBI (TIPUIIOKEHUS U
cucTeMbl 0a3 gaHHbIX). Opranuzamus HHPOPMAITMOHHOW cucTeMbl. [IoHATHE 0 KapTpHUDKE TaHHBIX H
MeTaJaHHbIX. Tumbel 0a3 JaHHBIX (MepapxXudveckas CcucTema, 0a3bl JaHHBIX CETEBOTO THIIA,
pensIuoHHbIC 0a3bl JaHHBIX).

Tumbl 6a3 TaHHBIX IO DHTeMo (JIuTeparypHbie, (hakTorpaduiecKue, CTPYKTypHBIE).

Bupl cTpyKTYpHOTO TIOMCKA B Pa3IMYHBIX XUMUYECKHX 0a3ax JaHHBIX (IIOMCK MO CTPYKTYpE,
MOJICTPYKTYpE, HAJACTPYKTYpe, MO MOA0OHIO).

Pasnean 8. Perpeccuonnsbiii anaan3 u QSPR/QSAR-moaeimpoBanue Ha ero 0CHOBe

DKCNepUMEHT, TPOCTPAHCTBO BHIOOPKHU U pe3yibTaT. CTaTUCTHKA U BEpOSATHOCTH. [ToBTOpEHNE
ucnbpITaHud. 3akoH Oonbimx uncen. LleHTpanbHas mpenenbHas TeopeMa. COOp W aHAIW3 JTAHHBIX.
Coxatue TaHHBIX.

[Tonsitue «perpeccMoHHbI aHanu3». OOLME MPUHLUIBI TOCTPOCHUS PETPECCUOHHBIX
moneneit. [Ipunnunuansaeie oTauuns Mexay SAR QSPR/QSAR-monensmu. Pacuer u dusnueckuit
CMBICTT PErpeccCUOHHBIX Kod(hdunmenToB. IlocTpoeHre perpecCHOHHBIX MOJETCH, OIMMCHIBAIOIIIX
KOJIMYECTBEHHYIO CBS3b «CTPYKTYPa-CBOMCTBO» M «CTPYKTYpa-aKTUBHOCTBHY» W KPUTEPUU UX
anekBatHoctu (Momemum  QSPR/QSAR). F-cratuctuika B perpecCMOHHOM —aHAIM3E. JTallbl
PErpeCCHOHHOTO aHaiu3a MPU TOCTPOCHHHM PETPECCHOHHBIX Mojeneil. OCHOBHBIE TpeOOBaHUS K
PErpeCCUOHHBIM MOJIEIISIM.

[TakeTbl mporpamMm st 00paOOTKU MCXOJHBIX JTAaHHBIX, pPacueTa pa3HbIX THIIOB JECKPUIITOPOB
u noctpoenuss QSPR/QSAR-moneneii.

[Ipeno6pabotka nanubix mepen mnoctpoeHneM QSPR/QSAR-mopeneii. Martemarnueckas
npenoopadoTka qanHbix. KpaTtkas xapakrepuctuka 1D-6D-metonoB moaenupoBanus QSAR.

Paznen 9. Meroabl MAIIMHHOTO O0Y4YeHHUsl, MCIOJIb3yeMbIX JJsi mocTpoeHusi SAR-u
QSPR/QSAR-moneeit

MHoxkecTBEHHas JIMHENHAsA perpeccusi. MeTol YaCTUYHBIX HAUMEHBIINX KBAaIPaTOB.

Meron OmmkalInux cocenen

HckyccTBeHHBIE HEHPOHHBIE CETH.

Merton ONOpHBIX BEKTOPOB.

JlepeBbst NPUHATHS pELICHUN.



I[OCTOI/IHCTBEI N HCAOCTATKH 5TUX MCTOIOB.

Pazgean 10. MoJieky/sipHoe MoJeJIMPOBAHME C UCIOJb30BAHUEM METOAA MOJIEKYJISIPHOTO
JOKMHIa

CyTb MeTO/Ia MOJIEKYJISIPHOTO JIOKUHTA. AJITOPUTMBI MOJIEKYJIIPHOTO JOKHHTA U MPOTrpaMMHbIE
MMaKEeThI, pCATIU3IYOIIHUEC 3TOT MCTOM. BI/IILBI MCTOAOB MOJICKYJEIPHOT'O JOKHMHIA U UX HCIIOJIB30BAHUC B
pelIeHUN IPUKIIATHBIX 3aa4.

Coueranne MeTola MOJEKYJISIPHOTO JOKHHTAa C JPYTUMH METOAAMH  MOJIEKYJISIPHOTO
MO/JICJINPOBAHUSI.

Kputepun oneHKH rpynnoBbIX ¥ HHAMBHAYAJIbHBIX TBOPYECKUX 3a]aHUI

0,5 OamwioB: 0auIOB BBICTABISIETCS  CTYICHTY, €CIM CTYASGHT HMeeT C(OopMHpOBaHHbIC
CHCTeMaTUYeCKHE MpeJCTaBIeHHs 00 00CYKaaeMOM BOMpoce (CTYACHT JAEMOHCTPHPYET CHCTEMHBIC
TCOPCTUUCCKUC 3HAHUWA, BJIAACCT TepMHHOJ’IOFHCﬁ, ACIaCT AaprymMCeHTHPOBAHHBIC BbIBOAbI H
00001IIeHNs, TPUBOAUT MPUMEPHI, MOKa3bIBACT CBOOOMHOE BJIAJCHUE MOHOJOTUYECKOH PEYbI0 M
CIOCOOHOCTH OBICTPO PearupoBaTh HA YTOUHSIOIINE BOIPOCHI).

0,25 OanyoB BBHICTABISIETCA CTYICHTY, €CIIM CTYIACHT HMMEET HENOJHbIE MpPEICTaBICHUs 00
00Cy’K1aeMOM BOIpoce (CTYyIEHT AEMOHCTPUpPYET HE3HAHHWE TEOPETHYECKHX OCHOB IpeaMeTa, He
yMeeT JeNaTh apryMEHTHPOBAHHBIE BBHIBOJBI U NMPHBOAUTH MPUMEPHI, TOKA3bIBaeT c1aboe BIIAJCHUE
MOHOJIOTUYECKOI peublo, HE BIAJEeT TEPMHUHOJOTUCH, NPOSBISIET OTCYTCTBHE JIOTMYHOCTU |
MOCIIEIOBATEIbHOCTBIO M3JI0KEHUS, JeNaeT OIIMOKH, KOTOpble HE MOXKET HCHpPaBUTh JaXke INpHU
KOPPEKIINH MPETo/IaBaTelieM, OTKa3bIBaeTCS OTBEUATh HA 3aHATHH);

0 OaiyIoB BBICTABIISACTCS CTYIEHTY, €CIIM . CTYJICHT HE MMEET MpejcTaBieHus: 00 obcyxkmaaeMoM
BOIIPOCE;

I/IHIII’IBI/II[yaJILHLIe TBOPYECKUE 3alaHUA (HpOGKTLI)Z

1 CTynmeHT caMOCTOSITEIBHO HAXOAWT CAaHT pa3pabOTYMKOB OMHOTO M3 MakeToB mporpamm (Sybyl,
Schroedinger, LeadIT, HyperChem, MOE), 3HakomuTcs ¢ oOmieii uaeosorueii paboTel BEIOPAHHOTO
IpOrpaMMHOTO OOECTIeYeHHs], €r0 OCHOBHBIMH BO3MOXHOCTSIMHM, HE BJABasCh B JICTAIBHYIO
nH(popMaIuio, N3ydyaeT, B KaKo ONEpaIl[HOHHON CHUCTEMe JaHHOE MPOrpaMMHOE obecredeHue Oyaer
(YHKIMOHUPOBATh M 3aT€M TOTOBUT HEOOJBIIYIO MPE3CHTALMIO HA MPOPa0OTaHHOMY (M3y4YEeHHOMY)
IpOrpaMMHOMY OOECTIe4eHHI0. 3aTeM CTYACHT BBICTYNAeT Iepea ayJuTOpHel, cocrosmed wu3
OJTHOTPYIIITHUKOB KaK TMpPEJICTaBUTENb (HUPMBI-pa3pabOTUMKa BBHIOPAHHOTO WM IPOTPaMMHOTO
obecrieuenns. Cirymareny 10 3aBEPIICHUN BBICTYIICHHUS JOKJIQIYMKA 33al0T €My BOIPOCHI 110 TeMe
JOKJIaJa.

2 CryneHTsl nensatcst Ha mapbl. Kakaslii U3 CTyJEHTOB pa3pabaThIBacT CBOW TECT 1O OJHOMY W3
pa3aeiioB JICKIHA.

KpuTtepnu onieHKH rpynnoBbIX 1 HHAUBUAYAJIbHBIX TBOPYECKHUX 3aaHU

0,5 OammoB: OamIoOB BBICTABIAETCA CTYAGHTY, €CIH CTYAEHT uMeeT C(HOpPMUPOBAHHBIC
CUCTEMAaTHYECKHUE IMpeACTaBICHUs 00 00CyXJaeMoM BONpoce (CTYACHT JIEMOHCTPUPYET CUCTEMHbIE
TEOPETUUECKUE 3HAHMS, BIJIAJICET TEPMHUHOJOTUEN, JellaeT apryMEHTHPOBAaHHBIE BBIBOABI U
0000111eHNs, TPUBOAUT TMPUMEPHI, MOKA3bIBAET CBOOOTHOE BIIAJICHUE MOHOJIOTHUYECKOW PEUbI0 H
CHOCOOHOCTBH OBICTPO PearupoBaTh Ha YTOUHSIOIINE BOMPOCHI).

0,25 0annoB BBICTABISIETCS CTYACHTY, €CIM CTYJCHT HMEET HEIMOJIHbIE MpeACTaBIeHUS 00
o0cy>K1aeMOM BOIIpOCce (CTYACHT JAEMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IMpEAMETa, He
yMeeT JelaTh apryMEHTHPOBAaHHBIC BBIBOJBI M MPUBOIUTH MPHUMEPHI, MOKa3bIBaeT ciaboe BlaJeHUE
MOHOJIOTHYECKONW peYbl0, HE BJIAJECET TEPMUHOJIOTHEH, TMPOSIBISIET OTCYTCTBHE JIOTHYHOCTH U
MOCJIEJIOBATEIbHOCTRI0 W3TIOXKEHHSI, JeaeT OIIMOKH, KOTOpbleé HE MOXKET HCIPaBUTh JaKe Mpu
KOPPEKIINH TMPEeToaaBaTesieM, OTKa3bIBAETCs OTBEYATh HA 3aHSITHH),



0 OaiyIoB BBICTABIISACTCS CTYIEHTY, €CIIM . CTYJICHT HE MMEET MpejcTaBieHus: 00 obcyxkmaaeMoM
BOIIPOCE;

IHJIAH
JlabopaTopHbIX 3aHATHI 10 KypCY
«BbluncauTEeIbHbIE METOAbI B XMMHUH

JladopatopHoe 3ansitue 1. OcBocHHME OCHOBHBIX TMpaBWJI pPaObOThl C TEKCTOBBIMH M
rpaduyecKUMHU perakTopamMu B cucteme Linux

[ToBTOp OCHOBHBIX MpaBUJI PaObOTHI C TEKCTOBBIMH U I'paUYECKUMHU PEelaKTOpaMHu B CHCTEME
Linux (Libre Office (Calc, Writer, Impress, Base u 1.11.).

JlaGopaTopHoe 3ansaTHE 2. OCBOCHHE OCHOBHBIX BO3MOXKHOCTEH mporpammbl MarvinSketch

Pabota ¢ komangamu MarvinSketch yepes cTpoky MeHIo.

Hna  oceoenus npoecpammur  MarvinSketch pexomendyemcsa npouecums MemoOU4ecKyo
Paspabomky no cOomeemcmeywell meme u npocMompens 6U0eoypoKU, OOCMYnHble No C1e0VIOUWUM
CCOLIKAM!

https://www.youtube.com/watch?v=N-idU05G9YA (Onumenvrocms: 3 mun 43 cex.)

https://www.youtube.com/watch?
v=Lw_dWPdXJvShttps.//www.chemaxon.com/products/marvin/marvinsketch/  (onumenonocmo: 18
mun 02 cex.).

https://www.youtube.com/watch?v=RT8knhfFfhM (orumenvnocmu: 5 mun 22 cex.).

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

JlabopaTtopHoe 3ansiTue 3. IlocTpoeHue CTPYKTYp XHUMHYECKUX COCIUHECHHH C
UCTOJIb30BaHNeM nporpamMbl MarvinSketch

[IpenogaBarens npezsiaraeT MOCTPOUTH CTPYKTYPbI YKa3aHHBIX UM COEIMHEHUU (He MEHbIIe
10) B penakrope Masrvin Sketch B 2 D-dopmare a) ¢ sBHbIMH 1 0) C HEIBHBIMH aTOMaMU BOJIOpOJa B
dhopmarax mol, mol2, sdf, pdb, xyz.

JlagopaTtopHoe 3ansitue 4. KoHBepraius MOJIEKya OpraHUYECKUX COCIMHEHUH B pa3IUYHbBIC
NPE/ICTABJICHUSI W TPHCBOCHHE M CHCTEMATHYECKOrO HA3BaHUs COCAMHEHHUSM C WCIIOJIb30BAaHHEM
nporpamMmbel MarvinSkletch

[IpenomaBarenp mpeayiaraeT ¢ UCHoOJb30BaHUEM mporpammbl MarvinSketch koHBepTHpOBaTh

CTPYKTYpPBI, TIOCTPOCHHBIE B JiabopartopHoii pabore Ne 3, B 3 D-dopmar, BocCmonp3oBaBIINCH
COOTBETCTBYIOLIMMH KOoMaHAaMH B penakrope Masrvin Sketch. 3atem TpeOyercs nate Ha3BaHHE
MOCTPpOCHHBIM MosiekysiaM 1o cucteme NIOITAK.

Kpome Toro, B 9Toii mabopaTopHON paboOTe CTYACHTHI JOJKHBI TOCTPOUTH CTPYKTYPBI
XUMUYECKHX COCAMHEHUHN MO TPUBHAIBHBIM Ha3BaHUsAM B 2 D- m 3D-dopmarax a) ¢ sBHBIMH U 0) ¢
HEesIBHBIMU aTOMaMHU BoJiopoja B (popmarax ¢aitnoB mol, mol2, sdf, pdb, xyz. 3arem tpebyercs narb
cucrematndyeckue HaszBaHus no cucreme MHIOITAK BceM cTpykTypam, HOCTPOEHHBIM IO UX
TPUBHAIBHBIM Ha3BaHUAM. Pe3ynbraThl HEOOX0AUMO O(OPMUTE B BHJIE OTUETA.

JlabopatopHoe 3ansiTue 5. Tononornyeckuii aHaIu3 CTPYKTyp OPraHUYECKUX COSIUHEHUN

Ot cryneHtoB TpeOyeTcss C€ HCIONb30BaHUWEM Mporpammbsl  MarvinSketch BBINONTHUTH
TOIOJIOTHYECKUI aHAJIN3 COCAMHEHHH, TIOCTPOCHHBIX B XO/I€ BBIOTHEHUS JJaOOpaTOpHbIX padot Ne 3
U 4 ¥ 3anoJHUTH TAOJMIBI, B KOTOPBIX YKa3aTh MOJEKYJSIPHYI0 Maccy COEIUHEHUH, MPOLIEHTHOE
COZIEp)KaHUE KaXJIOr0 M3 AaTOMOB B aHAJIM3HPYEMBIX MOJIEKYJIaX, YHCIO adu(aTH4ecKuXx,


https://www.youtube.com/watch?v=N-idU05G9YA
https://docs.chemaxon.com/display/docs/MarvinSketch+User's+Guide
https://www.youtube.com/watch?v=RT8knhfFfhM
https://www.chemaxon.com/products/marvin/marvinsketch/
https://www.youtube.com/watch?v=Lw_dWPdXJy8
https://www.youtube.com/watch?v=Lw_dWPdXJy8

ApoOMaTU4YCCKUX aTOMOB YIJICpOoJad, YUCIIO aJII/I(i)aTI/I‘-ICCKI/IX, ApOMATUYCCKUX U I'CTCPOAPOMATUICCKUX
KOJIEH B TUX XKE MOJICKYJIaX.

JlabopaTtopHoe 3aHsiTHe 6. Pacdyer TayTOMEpOB, CTEPEOM30MEPOB, KOH(OPMEPOB U
pPE30HAHCHBIX (OPM OPraHWYECKHX COCOUHEHHH, a TakkKe HMX (PHU3MKO-XUMHYECKHX CBOICTB C
UCTOJIb30BaHNeM nporpamMbl MarvinSketch

Ot cryneHTOB TpeOyeTcss C HMCIOIb30BaHMEM mporpamMmbl MarvinSketch paccuurats Bce

BO3MOXXHBIE TayTOMEpBI, CTEPEOM30MEPBI, KOH(POPMEPHl U PE30HAHCHBIE (DOPMBI ISl yKa3aHHBIX
npernojaBatesieM coenuHeHuil. OmnpenennTb, B Kakod TayromMepHOW Qopme OyayT HaxOAWUThCS
MOJIEKYJbI TIpU pa3HbIX 3HaueHUX pH. OueHUuTh COOCTBEHHBINH SIEKTPHUUECKUN TUMOIBHBIA MOMEHT
JUIsL  aHaIM3UPYEMBIX COEIUHEHUMW, paccuuTtaite [ Hux pKa, pacTBOpUMOCTL B BOJE,
aunopUILHOCTE B BUIE ToKazatens logP npu pa3ubix 3HadeHux pH cpenpl.

JladopatopHoe 3ausitue 7. Pacuer ciektpoB SAMP 1H u 13C 151 opraHu4ecKux COeTMHEHHMA

Ot crynenToB TpeOyeTcst ¢ Hcnoiab30BaHueM mporpamMmbl MarvinSketch paccuurtare SIMP-
CHEKTPbI JJIs YKa3aHHBIX MIPEroAaBaTesieM COeAMHEHUH, TapLuuaibHbIe 3apsabl HAa BCEX aTOMax B HUX,
IIOJIHYO 3HEPTHUIO B CUJIOBbIX nouisAx Jpeiinnara u MMFF94.

JladopatopHoe 3anusitue 8. 3HakoMcTBO ¢ 6a30i nanapix CHEMBL

B ©Oaze pmanmpix CHEMBL 3agath mMOMCK XMMHYECKHX COCIUHEHUH, YyKa3aHHBIX
IIPENO/IAaBaTelIeM, a TAKXKE MX CTPYKTYPHBIX AHAJIOTOB, OTIMYAIOIIMXCA OT MCXOAHBIX CTPYKTYp Ha
10%, 30% u 50%.

O3HaKOMHUTBCS C OMOJIOTMYECKMMHM M XUMMYECKMMH JaHHBIMH O KaXXIOM M3 HalJIeHHbIX

BCIICCTB.

JlaGopaTtopHoe 3ansaTue 9. 3HaKOMCTBO ¢ 0a30i qaHHBIX DrugBank

B 6aze gammeix DrugBank 3amate TOWCK XMMHYECKHX COCIWHEHHUM, YyKa3aHHBIX
MPEnoIaBaTesieM, a TakXKe UX CTPYKTYPHBIX aHAJIOTOB, OTIMYAIOIIMXCS OT MCXOAHBIX CTPYKTYp Ha
10%, 30% u 50%. O3HAaKOMHTLCI ¢ OMOJIOTUYECKMMH JAHHBIMU O Ka)KJIOM M3 HAWJIEHHBIX BEIIECTB
(Toxcu4HOCTSB, epuof noiypacnana, ADMET-cBoiicTsa).

Jladoparopnoe 3ausitue 10. Pabora ¢ BeO6-cepepom Common Chemistry

[Tpocmotpets BHIEOypoku o pabore ¢ 6a3oif manHeix CAS. B BeG-cepBepe Common
Chemistry. Onpenenuts HOMep CAS 151 XUMHYECKUX COCIMHEHUM, YKa3aHHBIX MPENoiaBaTesieM, 1
3a/1aTh TIOMCK 3TUX COEIMHEHUN MO UX CHUCTEMATUYECKUM HAa3BaHUSAM Ha JJAHHOM CEPBEPE, a TAKXKE B
karanore Sigma-Aldrich. O3nakomuThCsi ¢ HHDOpPMAITUEH 0 3aJaHHBIX BEIIECTBAX, COACPIKAIICHCS B
JTAHHOM KaTaJore.

JladopatopHoe 3anusitue 11. 3HakoMcTBO ¢ 6a30it nanabIx PubChem

B o6asze pmamnpix PubChem 3amare TOMCK XUMHUYECKHUX COCIMHEHUH, YKa3aHHBIX
npenonaaBareieM. O3HAKOMHUTHCS C OMOJIOTHYECKHMH JTaHHBIMUA O Ka)KJIOM M3 HaWJEHHBIX BEIIECTB
(TOKCUYHOCTB, TEMIIepaTypa KUIIEHUs, TUIaBJICHHsI, PACTBOPUMOCTD B BOJIE).

JladoparopHoe 3ausitue 12. 3nakomMcTBO ¢ 6azamu maHHbIXx NIST

B 6aze mannpix NIST 3amaTh MOMCK XUMUYECKUX COSAMHEHUM, YKa3aHHBIX MpPENoIaBaTeNieM.
HOJ’Iy‘II/ITB CBCACHWA O BO3MOXXHBIX HM30MEpax 3THUX BCHICCTB, UX TCPMOJUHAMHWYCCKHX OJAHHBIX B
ra3oBOM M >KMJAKOM cpefax, KPUTUYECKOM COCTOSHUM, pacTBOpuMOCTH, naHHble MK- u wmacc-
CIIEKTPOCKOIHH.

[lonyunTe TepMOXMMHUYECKHME M KHHETHUYECKHME JAaHHBIE O pEakUMsX MOJy4YeHHUs U
OpeBpaliCHUA aHAIM3UPYEMBIX BCIICCTB C YKA3aHUEM JIUTCPATYPHBIX HCTOYHUKOB.



JlabopatopHoe 3ansitue 13. OneHka TEPMOXMMMUYECKMX  XapaKTEPUCTHK OPraHUYECKUX
coenrueHnii B 0azax maHHbiX NIST

B 6aze nannpix NIST 3amate nmouck peakuuid CMHTE3a M IPEBPALICHMS JUISI XMMHUYECKHX
COCIMHECHMM, yKa3aHHBIX mpemnonaBareneM. [lo ypaBuenusm Kupxrodhda m I'mdOca-I'enpmronbia
paccuMTaTh HM3MEHEHHE SHTAIBIIUHN, BHYTPEHHEW SHeprud W »Hepruum ['mbOca Uit BBHIOpaHHBIX
peakuuii npu Temmneparypax 27, 35 u 55°C. Jlng 3TUX K€ peakuuid Mo ypaBHEHUIO AppeHuyca:

act

k=Axe "' ,R=8.314kJ/mol*K pacCUMTaTh YHCIEHHOE 3HAUYCHHWE KOHCTAHT CKOPOCTH IPH
temneparype 27, 35 u 55°C.

JladoparopHas padora Ne 14. OueHka TOKCHYHOCTH M OMOAKKYMYJISILIMOHHOTO (hakTopa
OPraHMYecKuX coeJHHEeHNH ¢ ucnoJb3oBanneM nporpammel GUSAR 2011

OT cTyzneHTOB TpebyeTcss BHUMATEIIbHO 03HAKOMHTBLCS C BEO-CEpBEPOM, HAa KOTOPOM HAXOATCS
monenn QSAR, mnoctpoeHHble ¢ ucnoas3oBanuem mnporpaMmMmel GUSAR 2011. Otseruts Ha
CJIEAYIOIINE BOIIPOCHL:

A) B uem 3akioyaercsi CyTb CaMOCOITIaCOBaHHOM perpeccuu?

b) C kakumu popmaramu ¢aitno padoraer nporpamma GUSAR?

B) Ha 6a3e kakux tunos geckpuntopos ctposircs QSAR-monenn B8 GUSAR?

I') Kakoii MaTemaTidecKuii anmapar 3aJI0’KeH B OCHOBY nocTpoeHuss QNA- nmeckpuntopos?

J1) Ha xakux Bujax OMOJIOrMYECKO aKTUBHOCTH anpoOUpoOBaHa 3Ta mporpamma’?

Kparko oxapakrtepusyiTe NPUHLHUII I[OCTPOEHUS PErPECCHOHHBIX MOJEIEH B IMPOrpaMMe

GUSAR Ha OCHOBaHMM TEKCTOBOTO W WJUIIOCTPATUBHOTO Marepuala, HAaXOHAIIErocs Ha H3TOU
CTpaHHIIE.

Kpome Toro, HeoOXoauMO O3HAKOMHTHCS C XapaKTepUCTUKaMH oOHiaiH-Moxaeneid QSAR-
MojeJiel, TpeTHa3HAaYeHHBIX VISl pacueTa OCTPOU TOKCHYHOCTH.

3areM HE0OXOOUMO MPOBECTH PacdyeT OCTPOW TOKCHMYHOCTH JJIsl yKa3aHHBIX IMpPErojaBaTesieM
COEIMHEHHH ¢ MCHOJIb30BAaHUEM ATHUX MOJEJIEH.

JlabopatopHasi paGora Ne 15. Onenka 0HOI0rMYeCKOH aKTHBHOCTH C HCIOJIb30BaHHEM
nporpammbl GUSAR 2011
OT cTyneHTOB TpeOyeTcsi BHUMATEIILHO 03HAKOMHUTHCS C XapaKTePUCTHKAMH OHJIAWH-MOJeNeil

QSAR-Mozeneit, nocTpoeHHbIMHU ¢ Ucnosib3oBaHueM nporpammbel GUSAR 2011, u npenHa3HadeHHBIX
JUIsL pacdeTa pa3HbIX BUJOB OMOJIOIMYECKON aKTUBHOCTH. 3aT€M HEOOXOIMMO C HCIIOIb30BAHUEM BCEX
THX MoJeNell MPOBECTH pacyeT pas3HbIX BHUAOB OHOJIOTMYECKOM aKTHUBHOCTH, MAJS yKa3aHHBIX
MPENOAABATENIEM COEAUHEHHUIA.

JlabopaTopHasi pa6ora Ne 16. OcBoeHne MeTOa MOJIEKYJISIPHOTO JOKHHIa B NIpOrpaMmme
AutoDock 4.2..

Ot cryneHTOB TpeOyeTcsi BHUMATEILHO O3HAKOMHUTBCS C HMHTEp(EHCOM MpoTrpamMMbl
AutoDockTools, moaroroButs napamerpudeckue (Gailsibl B 3TOM MpOorpaMMe M BBITIOIHUTH pacueTsl. B
HallleM cllydyae B KauecTBE MOJEJIbHOM OMOMaKpOMOJIEKYJbl BbIOpaHa MoJeNb (pepMeHTa TUMHIMIAT
kuHa3bl (nenb A). Kon makpomonekynsl - 4oqm. Makpomosiekyity 40qm HEOOXOAMMO CKadaTh C caiTa
http://www.rcsb.org/pdb/home/home.do. HaTuBHBIM JMTaHIOM MaKpOMOJICKYABI 40qm SIBISETCS

aurasj ¢ kogoM B HamieM ciryyae FDU. On npencrasisier co0oil pTop3aMerieH bl aHajIor ypuauHa.
[lepen cTyneHTaMu CTaBUTCS PsijL 3a4a4:
1) OsnaxomuTthcs ¢ uHTEpdeiicom nporpammel AutoDockTools.


http://www.rcsb.org/pdb/home/home.do

2) C ucnonb30BaHMEM STOW NPOrpaMMbl HAy4YUTbCSl IIOArOTaBIMBATH IapaMETPUUECKHE
daiinbl ans pacyeTa KyOMYECKOH pelIeTKH M TeHepaldy MOTEHIUATbHBIX OMOAKTHBHBIX
KoH(popManMii MOIEIUPYEMbIX JIMTAHJAOB B AKTUBHOM IIEHTPE MAaKpOMOJEKYJIBl 4ogqm
(uens A).

3) BBITIOJHUTE pacdeTbl METOJOM MOJICKYJSIPHOTO JOKHHTA JUisi HatuBHOTO juranna FDU u

€ro CTPYKTYpPHBIX aHAJOIOB.
4) HayuuTbcs TpaMOTHO MHTEPIPETUPOBATH PE3YJIBTATHI PACUETOB.

Kputepumn onenku j1adopaTtopHbIx pador

1,25 GamnoB: 3amaHue 1o paboTe BBIMOJIHEHO B MOJHOM oObeme. CTyAeHT TOYHO OTBETWJI Ha
KOHTPOJIbHBIE BOIPOCHI, CBOOOJHO OpPUEHTUPYETCS B HPEAJOKEHHOM pPELICHUH, MOXET €ro
MOIM(HUIMPOBATH NPH U3MEHEHUH YCIOBUS 3a1aui. OTYET BBINIOIHEH aKKypaTHO U B COOTBETCTBUU C
PEIbABIIEMBIMU TPEOOBAHUSAMH.

1 6amn: 3aganue mo paboTe BBHINOJIHEHO B MOJHOM 00beMe. CTy/I€HT OTBETUII HA TEOPETUUECKUE
BOIIPOCHI, HCIHBITHIBas HeOousblMe 3aTpyaHeHus. KauecTBo odopmiieHus oryeta K paboTe He
MOJTHOCTBHIO COOTBETCTBYET TPEOOBAHUSIM.

0,75 6amna: CTyneHT paBUIBHO BBIOIHUII 3a/1aHue K padoTe. COCTaBUII OTUET B YCTAHOBIIEHHOMN
¢dbopme, mpeAcTaBUSl pelIeHUs OONBIIMHCTBA 33JaHUN, NPEIYyCMOTPEHHBIX B pabote. CTyneHT He
MOYKET HOJTHOCTHIO OOBSICHUTD TOy4YE€HHBIE PE3yIbTaThl.

0,5 6amna: CryneHt HenpaBwibHO BbIONHWI OT 70% no 50% 3amanuii paOoThl U HE MOXKET
OOBACHUTD MOYYCHHBIE PE3YIIbTAT.

0,25 ©Oamna: CTyneHT HENMpaBWIBHO BHIMOMHUI CBBImEe 70% 3amaHuii pabOThl U HE MOXET
OOBSCHUTD MOYYCHHBIE PE3YIIbTAT.

0 6aymnoB CTyneHT HE BBINOJIHWI BCE 3aJaHUSl paObOThl U HE MOXKET OOBSCHUTH IOJyUYECHHBIE
pe3yJsbTar

KomiuiekT TUIIOBBIX 33124 (3a1aHU)

1 3agauyu penpoayYKTHBHOIO YPOBHS

3aganue 1. IlocTpouTe CTPYKTYypy YyKa3aHHOIO MPENOAABATEIEM COEAUHEHHS B PEIAKTOPE
Masrvin Sketch B 2 D-¢opmare a) ¢ sBHbIMH U 0) ¢ HESIBHBIMH aTOMaMH BOJIopoja B (hopmarax mol,
mol2, sdf, pdb, xyz.
2 3a1a4M peKOHCTPYKTHBHOIO YPOBHS
3ananue 1. [IpemiokuTe kKak MUHUMYM JIBa BapUaHTa CTPYKTYPHOH MOAMGDHUKAIIMN MOJICKYJIbI
YKa3aHHOTO IIPEI0aBaTEIEM COETUHEHMS.
3anmanue 2. C ucnonezoBanueM nporpammel Masrvin Sketch orenure Bce BO3MOXKHBIE CTEPEOH30MEPHI U
TayTOMEpHI U YKa3aHHOTO IPEI0IaBaTeIeM COEIMHEHMS.
3ananue 3. OueHuTe YMCiIo OCHOBHBIX GopM coenunenus? Kakas u3 3tux Gopm OyzneT npeanoyTUTeTbHON
B BoiHOM cpene npu pH=7.4
3 3ajgaun TBOPYECKOI0 YPOBHS
3ananue 1. [Ipeanoxute, Kakue CTpyKTypHbIE ()parMEHThI HaZI0 BBECTH B YKAa3aHHOE MPEINOIaBaTeIEM
COEJMHEHHE JIJIsl TIOBBIICHUS €€ BOI0pacTBOPUMOCTH. OTBET 000CHYHTE.
3ananue 2. [Ipeanoxute, Kakue CTpyKTypHbIe ()parMEHThI HaZl0 BBECTH B YKAa3aHHOE MPEINOIaBaTeIEM
COEMHEHHE JIUIsl YBEIMUCHUS €€ IO NOJsIpHOM nmoBepxHocTU? OTBET 000CHYMTE.
Kpurepun ouenku (B 6aj1ax) y4acTus CTYAACHTOB B PEIIEHUN Pa3HOYPOBHEBBIX TUIIOBBIX 3aad.
Kaxxnast 3amaga Bitouaet B ce0si Tpu Borpoca: 1) penpoayKTUBHBIN YPOBEHb; 2) pEKOMOMHAHTHBIN
YPOBEHB; TBOPUYECKHUI YPOBEHb.
- 0 6aJ10B 3a penieHre KaKa0M 3a1auu BBICTABIISETCS CTYICHTY B CJIEAYIOIIUX CIydasx:
1) eciu . CTyZIEHT HE MMEET MpeICTaBIeHUs 00 00CyXK1aeMOM BOIIPOCE;

2) eciu CTyIeHT WMeeT (hparMeHTapHbBIE MPEICTaBICHUS 00 O00CyXTaeMoM Bompoce (CTyIeHT
JIEMOHCTPUPYET HE3HAHUE TEOPETUYECKHX OCHOB IMpEIMeTa, He YMEET JIeaTh apryMEHTHPOBaHHbBIC



BBIBOJbl M IPUBOAWUTH IIPUMEPHI, IIOYTH HE BIAJACET MOHOJOIMYECKOH peublo, HE BIaaeeT
TEPMHUHOJIOTHEH, MPOSABIAET OTCYTCTBHE JOIMYHOCTU M IOCIIEA0BATEIbHOCTBIO M3JIOKEHHUS, JIETIaeT
OMOKH, KOTOphIE HE MOXKET HCIPABUTh AaXe NpPU KOPPEKIMH TpernojaaBaTeieM, OTKa3bIBaCTCs
OTBEYaTh Ha 3aHATHUN);

3) ecnaM CTyOEHT UMeeT HENOJHble IpeAcTaBleHuss o0 o0cyxkaaeMoM Bompoce (CTyIEeHT
JEMOHCTPUPYET HE3HAHUE TEOPETUUYECKUX OCHOB IPEAMETA, HE YMEET JiejaTh apryMEHTUPOBAaHHbBIE
BBIBO/IbI ¥ IPUBOJIUTH IIPUMEPBI, TIOKA3bIBAET ci1aboe BIaJCHHE MOHOJIOIMUYECKON peublo, HE BaJeeT
TEPMUHOJIOTUEHN, TPOSBIISIET OTCYTCTBUE JIOTUYHOCTU U IOCJIEOBATEIILHOCTHIO H3JIOKEHUS, JIEaeT
OLIMOKH, KOTOpblE HE MOXKET HCIPaBUTh AK€ NPU KOPPEKIMH IpernojaBaTeieM, OTKa3blBaeTCs
OTBEYATh Ha 3aHATHH);

4) ecnu CTyIEHT UMeeT chOPMUPOBAHHBIE, HO COJEPIKALIME CYILECTBEHHbIE MPOOEIIbl MPEACTaBICHUS]
00 o0cyx1aeMoM BOIpoce (CTYAEHT IEMOHCTPUPYET HErTyOOKHe TeOPETUUECKUE 3HAHUS, IPOSBIISIET
cy1ab0 c(OpMHPOBAHHBIE HABBIKM AaHAIM3a SIBICHUM M IIPOLECCOB, HEIOCTATOYHOE YMEHHE JeNIaTh
apryMEHTHPOBAHHBIC BBIBOJBI M TPUBOJAWTH IPHMEPHI, IMOKA3bIBACT HE JOCTATOYHO CBOOOAHOE
BJIaJICHUE MOHOJIOTUYECKOH peublo, TEPMHHOJIOTHEH, JIOTUYHOCTBIO U  IOCIEA0BATEIbHOCTHIO
U3JI0KEHUS, IENIAeT OINOKH, KOTOPBIE MOXKET UCIIPABUTH TOJIBKO IIPU KOPPEKIUH MTPETIOIaBATEIIEM).

1 6ay1J1 3a perieHne Kax /101 3a7a4u BHICTABIISIETCS CTYJICHTY B CIEAYIOLIUX CIIydasix:

1) eciu cTyaeHT nMeeT chOopMUPOBAHHBIE, HO COJEPIKAIIUE OTJEIbHbIC POOEITBI TPEACTABICHUS 00
o0cy>kaaeMoM BoIpoce (CTYAEHT AEMOHCTPUPYET MPOUHbIE TEOPETUUECKUE 3HAHUS, BIIAJCET
TEPMHUHOJIOTHEH, JIeNTaeT apryMEHTHPOBAHHBIC BBIBOJIBI M 0000IEHUS, TPUBOIUT IPUMEPHI,
MOKa3bIBaeT CBOOOIHOE BIIaJICHHE MOHOJOTHYECKON Pedblo, HO MPU ATOM JIeJaeT HEeCYIIeCTBEHHBIE
OLIMOKH, KOTOpbIE OBICTPO UCIIPABIISIET CAMOCTOSATENIFHO WIIM IIPU HE3HAYUTEIBHON KOPPEKIIUU
Ipero/iaBaTesieM);

2) ecnu CTyIEHT UMeeT cPOPMHUPOBAHHBIE CUCTEMAaTHUYECKUE MPEACTAaBIECHUS 00 00Cyk)1aeMoM
BOIpOCE (CTYIEHT JEMOHCTPUPYET CUCTEMHbBIE TEOPETUUECKHUE 3HAHNUS, BIIAJI€€T TEPMUHOJIOTHEM,
JieJIaeT apryMEHTUPOBAaHHBIE BBHIBOJIBI U 0000IIEHHUS, IPUBOIUT MPUMEPHI, TOKA3BIBAET CBOOOJHOE
BJIaJICHHE MOHOJIOTHUECKON PEUbl0 U CIIOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIONINE BOIPOCHI).

TectupoBanue
1) Kaxkoii u3 METOJI0B MOJICKYIISIPHOTO MOJICITUPOBaHUS, Oa3UPYIOIIHMICS HA 3aKOHAX

KJIaCCUYECKOM MCXaHHWKHU, MMO3BOJIACT BO BPDEMCHU OTCIICAUTD 3a ABOIIOLUEH CHUCTCMBEI,

cocTosiIel u3 Habopa aTOMOB:
A) MoJeKyssipHasi JMHAMUKA;
b) xemoundopmaTuka;
B) MonexkynspHbBIN JOKWHT;
I') kBanTOBAst XUMUS.

2) Bribepure pasnensl, He OTHOCSIINECS K 00JIACTH TEOPETUIECKON XHUMHUU:
A) TepMOIMHAMUKA,
b) TeopeTnueckas XumMuueckasi KHHETHKa;
B) maremarnueckas Xumus;
I') MmonexynsipHasi AMHAMUKA,
J1) KBaHTOBasI XUMHS;
E) xemoungopmaruxa.

3) VYkaxkuTe pacueTHBII METO OTPENIEICHUS TEOMETPUIECKIX XapaKTEPUCTHK U SHEPTUU
MOJIEKYJI, OCHOBAHHBIN Ha SMIIMPHUUECKUX JAHHBIX, JIGKUT B OCHOBE (DYHKIIMOHUPOBAHUS
HEKOBAJICHTHOTO MOJIEKYJIIPHOTO JTOKUHTIA:

A) maremaTHyecKasi XUMHS;
b) MmonexynsipHas AMHAMUKa;
B) kBaHTOBas XUMWUS;



I') MmonexymnsipHas MEXaHUKa;
J1) TeopeTndeckas puszndeckasi XuMHs.
4) Bribepute GpopMmyity, IO KOTOPOI OCYIIECTBISETCS pacyeT IHEPTruu AedopMannu CBs3eil B

MOJ'ICKy.]ISIpHOﬁ MCXAaHHKC!

1
ECG:Ekr(r—re)2

A) ;
E =3k (r—r )
B 2 T
B) Em:kr-(?)n—6)-(r—re)2 :
r Ew:kr(r—re)2

5) Bribepute Gopmyity, 0 KOTOPOM OCYIIECTRISIETCS pacueT ae(opManny BaJCHTHOTO yIJiia B
METO/IE MOJIEKYJIIPHONU MEXaHUKHU:

1
Eeaﬂ:§k9(9—96)2
A) ;
3
E :Eke(e—@e)2

ean

b) ;
3
Eeaﬂzak(?(e_ge )3/2
B) ;
1
Eoo =5 kg (3n-6)-(60-0,)°
)

Kpurtepuu u MeToquka oueHHBAHUSA Pe3yIbTATOB TECTUPOBAHMUS:
OnuH TecToBblit Bompoc (30 Bompocos).
- 0,5 Gasa BHICTABISIETCS CTYJCHTY, €CJIM OTBET MPABUIbHBIN;

- 0 0aJyuI0B BBICTABIISIETCS CTYACHTY, €CJIM OTBET HENPABUIIbHBIM.

IIpumep KOHTPOJILHOM PadOTHI
33}13‘11/1: JaHbl Ha6op1>1 OKCIICPUMCHTAJIbHBIX JaHHBIX

Howmep Bapuanrta
Bapuant 1 | Bapuant 2 | Bapuaur 3 | Bapuaur 4 | Bapuanr 5
Howmepanus gaHHbIX
1 0.741 0.709 0.917 0.849 0.629
2 -0.132 -0.055 -0.169 -0.148 -0.062
3 0.157 0.185 0.248 0.251 0.069
4 -0.656 -0.644 -0.670 -0.676 -0.611
5 -0.132 -0.089 0.031 0.039 -0.205
6 0.016 0.007 0.086 0.125 -0.055
7 0.474 0.473 0.530 0.489 0.412
8 0.254 0.245 0.260 0.251 0.355
9 0.129 0.147 0.071 0.095 0.173
10 -0.418 -0.406 -0.465 -0.486 -0.387
11 -0.508 -0.515 -0.477 -0.463 -0.527
12 -0.329 -0.331 -0.340 -0.281 -0.311
13 0.295 0.314 0.171 0.187 0.401




14 0.403 0.340 0.465 0.518 0.313
15 0.253 0.251 0.268 0.198 0.250
16 -0.075 -0.143 0.048 -0.039 -0.306
17 -0.310 -0.384 -0.187 -0.192 -0.632
18 -0.195 -0.191 -0.191 -0.156 -0.183
19 -0.117 -0.117 -0.153 -0.196 -0.108
20 0.001 -0.025 0.079 0.023 -0.091
21 -0.912 -0.916 -0.886 -0.950 -0.889
22 0.562 0.560 0.588 0.549 0.597
23 0.249 0.294 0.145 0.161 0.417
24 0.098 0.139 0.001 0.003 0.329
25 0.518 0.513 0.694 0.719 0.455
26 0.827 0.858 0.781 0.859 0.916
27 0.267 0.273 0.390 0.437 0.286
28 0.102 0.083 0.061 0.105 0.109
29 0.164 0.179 0.220 0.205 0.085
30 -0.730 -0.736 -0.746 -0.624 -0.727
31 0.260 0.232 0.227 0.267 0.232
32 0.199 0.164 0.305 0.346 0.132
33 -0.984 -0.945 -0.696 -0.818 -0.986
34 1.545 1.565 1.447 1.445 1.691
35 0.890 0.891 0.490 0.460 1.049
36 0.690 0.692 0.713 0.719 0.520
37 -0.533 -0.539 -0.630 -0.590 -0.708
38 -0.262 -0.255 -0.352 -0.382 -0.209
39 -0.214 -0.192 -0.347 -0.469 -0.119
40 -0.076 -0.061 -0.180 -0.211 -0.018
41 -0.065 -0.086 -0.054 -0.115 -0.035
42 -0.703 -0.689 -0.976 -0.948 -0.521
43 0.230 0.233 0.250 0.254 0.250
44 0.392 0.405 0.512 0.509 0.329
45 -0.485 -0.446 -0.506 -0.539 -0.389
46 -1.019 -1.026 -0.997 -1.091 -0.949
47 -0.748 -0.721 -0.608 -0.710 -0.790
48 -1.550 -1.521 -1.579 -1.595 -1.667
49 0.352 0.366 0.341 0.366 0.319
50 0.394 0.339 0.603 0.598 0.192

3amanud:

. Ouenure pa3mep BbIOOPKH.

2. Bpraucnure BEIOOpOYHOE CpeHee (TO €CTh IEHTPOoU I Habopa).
. IIpoBenuTe meHTpUpOBaHUE NAaHHBIX. [[71s1 3TOrO HaliUTE PA3HOCTH MEXKTy MCXOMHBIMH YUCIIAMU

U X HEHTPOUIOM.
. Paccumraiite cpenHee kBaapaTtuueckoe OTKIOHeHME S.D. ¢ yderoM Bcero Habopa JaHHBIX
(cTaHmapTHOE OTKJIOHEHUE HA OCHOBAHWU HECMEUIEHHOM OLIEHKU AUCIIEPCUH).

. Ha ocHoBaHuU pe3y/ibTaToOB, NOJIYUYEHHBIX B yHKTaX 2, 3 ¥ 4 IpOBEAUTE HOPMUPOBKY JaHHBIX.

. BpisiBUTE TpoMaxu METOJIOM 3G C I0BEPUTEIBHOMN BEPOATHOCTHIO 95%.



7. B cmyuae oOHapy>XeHHs MPOMAXOB, YJUINTE WX M MOBTOPHUTE IyHKTHI 1-5 /Ui HOBOW BBIOOPKH
JAHHBIX.

Ilpumeuanue:
JInst HaxXoXKAeHUsl IPOMaxoB BOCMOIb3yiTeECh MeToIoM 36. IIpu 3ToM npeanonoxure, 4to 6=S.D.

11 AV1=I/cp_ Vnin <3'G;

12 AVo= Ve - Vep <3-0;

- Kpurtepuu u MmeToauKa oleHMBaHUsI Pe3yJIbTATOB KOHTPOJILHBIX padoT

- 20 6ayTOB BBICTABIISIETCS CTYACHTY, €CJIH paboTa BBIITOTHEHA B TIOJTHOM 00BheMe U M3JI0KEeHA
TPaMOTHBIM SI3IKOM B OIPEIETICHHOMN JIOTHYECKOM MOCIIEIOBATEILHOCTH C TOUHBIM UCIIOIE30BAHUEM
CTEHATM3UPOBAHHON TEPMHHOJIOTHH; TIOKA3aHO YBEPEHHOE BIIaJICHUE HOPMATUBHOW 0a30H;

- 16-19 6anoB BBICTABISIETCS CTYACHTY, €CJIM pad0Ta BHITIOJIHEHA B TIOJTHOM 00beMe,

HO UMEET OJJMH U3 HEJIOCTATKOB:

B paboTe OIyIIEeHB! OMH-/IBa HEI0YEeTa IPU OCBEIICHUH OCHOBHOTO COJICPYKaHUS OTBETA;

HET OTPEICICHHON JOTMYECKOH MOCIIe0BATEIPHOCTH, HETOYHO UCTIONIB3YETCS
CHeIMAIM3UPOBAHHAS] TEPMHHOJIOTHSI,

- 12-15 6annoB BBICTABISIETCSI CTYJCHTY, €CIM pab0oTa BBIMOJIHEHA HETIOIHO, HE MIOKa3aHO
oO1iee MOHMMaHKUE BOIPOCA, UMENINCh 3aTPYTHEHHSI UJTU TOMYLIEHbI OIIMOKHU B ONpe/IeTICHUH
TIOHSTHIA, UCTIONIb30BAaHUH TEPMHUHOJIOTUH, TIPU 3HAHUU TEOPETHUECKOT0 MaTepraia BhIsSBICHA
HeZ0CTaTOYHasA ¢(hOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

- 8-11 GaynoB BBICTABISIETCS CTYICHTY, €CJIH CTYJEHT BBIMOJIHUI KOHTPOJIbHYIO paboTy MeHee
yeMm Ha 50 %.

- 1-7 GanmnoB BBICTABIIACTCS CTY/ACHTY, €CIIN CTYJCHT BBIITOJIHIII KOHTPOJIBHYIO pab0OTy MEHee
yem Ha 70 %.

- 0 GayyIOB BHICTABISIETCSI CTYIICHTY, €CJIM CTYJCHT BOOOIIE HE TIPUCTYTIAI K BHITOTHEHUIO
KOHTPOJLHOU PabOoTHI.
4.3. Peitmunz-nnan oucuyuniumsl

PeiTuHr—mnan JUCITUTIINHBI MMPEACTABJICH B IIPUIIOKCHUU 1.

Kputepussmu olieHUBaHUSI SBISIOTCS Oauibl, KOTOPHIE BBICTABISIOTCS TpEnojaBaTelieM 3a
BHUJIBI JEATEIHHOCTH (OIICHOYHBIC CpEACTBA) IO MTOraM HW3Y4YEHUS MOMAYJICH JIUCIHIUIAHEI,
MEPEUYUCIICHHBIX B PEUTHUHT-TUIAHE TUCUUILIMHBI, IS 9K3aMeHa: TeKyUIUH KOHTPOJIb — MakcuMyM 40
0ayuToB; pyOSKHBIA KOHTPOJIh — MakcUMyM 30 0autoB, MOOMPUTENHHBIE 0auTbl — MakcuMyMm 10.

[IIxanbl olleHUBaHUA JIJIsl IK3aMeEHa:

oT 45 1o 59 6aT0B — «yIOBIETBOPUTEIHHOY;

oT 60 10 79 GanIoB — «XOPOLIOY;

ot 80 6ayIOB — OTIIMYHOY.

5. YueOHO-MeTOOMYeCKOe M HH(OPMAITUOHHOE o0ecredeHHe I CUMILIHHBI
5.1. IlepeyeHb OCHOBHOM ¥ IONOJTHHUTEJIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM 1151
OCBOCHHS TUCHHUIINHBI
OcHoBHas uTEpaTypa:

1. B.P. Xaiipynnuna. BBeneHue B BBIYHMCIHMTENBHYIO XHMHIO: Kypc jekumid. Yda: PUILL
baml'V, 2018. 228 c.



10.

11.

http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?
present+4456+default+7+1+F+1.2.840.10003.5.102+rus.
B.P. Xaitpyuinna, 9.M. XamuroB. IIpakTukyM 1O BBIYMCIWTENBHONH XUMHHU: ydeOHOE
nocoowue. Y. I. Yda: PULL baml'V, 2017. 160 c. JocTym K TEKCTY 3JIEKTPOHHOTO W3IaHUS
BO3MOXKEH Yepe3 OJEeKTPOHHO-OMOIMOTEUHYI0 CcHCTeMYy «DIEKTpOHHas OubmmoTexa
bamlV»:

URL:https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova Praktikum po vychislitelnoj
himii Ch 1 up 2017.pdf
Mapkos, 10.I'. Matematnueckue MOJIeIH XUMHUECKUX PEeAKIUi [DIEeKTpOHHBINA pecypce] :
yueonuk / FO.I'. Mapkos, 1.B. MapkoBa. — DnektpoH. gaH. — Cankr-IletepOypr: Jlanp,
2013. — 192 c. — JlocTynm K TEKCTy OJJIGKTPOHHOTO W3/aHMUSI BO3MOXEH uYepe3
DIEeKTPOHHO-OMOIMOTEUHY IO CHUCTEMY W3/1aTeNIbCTBA "Jlanp":
https://e.lanbook.com/book/40052.
B.N. Kpamenunun, E.I'. 'azenayp, JI.B. Ky3pMuna. KBantoBasi XuMusi 1 KBaHTOBast
MEXaHUKa B IpUMEHEHNH K 3a1ayaM. — Kemeposo : KemI'V, 2012. 56 c. [locTyn k TekcTy
AJIEKTPOHHOT'O M3/1aHUS BO3MOKEH uepe3 DIeKTPOHHO-OHMOIHOTEUHYIO CUCTEMY
«YHauBepcuteTckas oubnmoreka online»: http://biblioclub.ru/index.php?
page=book red&id=232678&sr=1.
Bbapanosckuii, B.J. KBanToBas MexaHHKa ¥ KBAHTOBasi XUMUS [ DIEKTPOHHBIN pecypc] /
B.U. bapanoBckuii. — DnektpoH. nan. — Cankr-IletepOypr : Jlanp, 2017. — 428 ¢c. —
JIOCTYTI K TEKCTY 3JIEKTPOHHOTO U3JaHHUS BO3MOXKEH uepe3 DIEKTPOHHO-ONOIHMOTEUHY IO
cuctemy u3narenscrBa "Jlanp": https://e.lanbook.com/book/92941.
Jlxeiime, 1. BBenmenme B crarucTHdeckoe oOOydeHHE C TNpuUMepamMH Ha s3blke R
[Dnextponnsiit pecypce] / I'. Ixetimc, [I. Yurron, T. Xactu, P. Tubmmpanu ; nep. ¢ aHrJI.
Macruukoro C.D.. — OnekrpoHn. aan. — Mocksa : JIMK Ilpecc, 2017. — 456 ¢c. —
JlocTyn K TEKCTY 3JIEKTPOHHOTO HU3JaHMSI BO3MOXKEH 4epe3 DJIeKTPOHHO-OMOIHOTEUHYIO
cuctemy uznarenbctsa "Jlanp'": https://e.lanbook.com/book/93580. — 3aru. ¢ skpana.
Pamka, C. Python u mammaHOe oOyueHuUe: KpailHe HEOOX0IuMOe ocoOue 1Mo HOBEUIeH
NpeJCcKa3aTeIbHOM  aHaJWTUKE, oOO0s3aTelnbHOe s Oosnee IIyOOKOro TOHUMAaHUs
METOJIOJIOTMH MAIIMHHOTO OOy4eHHs [DJIeKTpoHHBIN pecypc] : pykoBoacTBo / C. Pamika ;
niep. ¢ anr. Jlorynosa A.B.. — Dnextpon. nan. — Mocksa : [IMK IIpecc, 2017. — 418 c.
— JlocTyn K TEeKCTy 31EKTPOHHOIO U3JaHUsI BO3MOXKEH uepe3 DIEKTPOHHO-OMOIMOTEUHY IO
cucremy mznarenscta "Jlanp": https://e.lanbook.com/book/100905..
Opuk, P. Cemp 6a3 maHHBIX 32 ceMb Hefellb. BBeneHue B coBpeMeHHbIE 0a3bl JAHHBIX U
uneonoruro NoSQL [Dnexrponnsiii pecype] / P. Dpuk, P.V. [lxxuwm. ; mox pen. XK. Kaprep ;
nep. ¢ aur1. CnuakuH A.A.. — DnektpoH. nad. — Mocksa : JIMK Ilpecc, 2013. — 384 c.
— JloCTyI K TEKCTY 3JEKTPOHHOTO U3JJAHUS BO3MOXKEH Yepe3 DIEeKTPOHHO-OMOINOTEUHYIO
cuctemy u3narensctBa "Jlanp": https://e.lanbook.com/book/58690. — 3ari. ¢ skpana.

JlonoJIHMTEIbHAS JINTEPATypa:

buomMerannooprannueckas Xumus [DIEKTPOHHBIA pecypc] : yuyeOHoe mocodue / moj pe.
XKaysna XK. ; nep. ¢ anrn. B.II. Januenkp, K.B.3aiiueBa. — OnexktpoH. gaH. — Mocksa :
NznarenscTBo "Jlabopatopus 3nanuit", 2015. — 505 c. — JlocTym K TEKCTY JEKTPOHHOTO
U3JIaHUST BO3MOXKEH dYepe3 DJNEeKTPOHHO-OMOMMOTeuHyI0 cucTeMy u3aarenscTBa "JlaHp'":
https://e.lanbook.com/book/66354. — 3ari. ¢ skpaHa.

I'amatopoBa, B.C. ®epmeHThl [DnekTpoHHBIH pecypc] : ydebHOe mocobme / B.C.
l'amaropoBa, M.E. 3unoBbeBa. — DnektpoH. naH. — Kazans : KHUTY, 2010. — 278 ¢. —
JIOCTYIl K TEKCTy 3JEKTPOHHOTO W3aHUS BO3MOXKEH depe3 DJIEeKTPOHHO-OMOIMOTEUHYIO
cuctemy u3narensctsa "Jlanp": https://e.lanbook.com/book/13347. — 3aru. ¢ skpana.
MankoBa, O.B. OcHOBbI OuoxuMuu [INeKTpoHHBIH pecypc] : yueOHoe mocodbue / O.B.
Maukosa, O.A. IlerpoB, M.E. KimtoeBa. — DnektpoH. n1an. — MBanoso : UT'XTY, 2009. —
48 c. — JlocTtynm K TEKCTy OJJIEKTPOHHOTO H3JaHHUS BO3MOXKEH uepe3 OIEKTPOHHO-


http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1
http://biblioclub.ru/index.php?page=book_red&id=232678&sr=1
https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf
https://elib.bashedu.ru/dl/read/Hajrullina_Hamitova_Praktikum%20po%20vychislitelnoj%20himii_Ch%201_up_2017.pdf

O6ubmmoreunyro cucremy msnarenbcrsa "Jlanp": https://e.lanbook.com/book/4508. — 3aru.
C DKpaHa.

12.  TaBpunosa, T.A. Umxenepus 3nannii. Moaenu u metosl [DnekTpoHHbIN pecypce] : 2018-
07-12 / T.A. T'aBpuiniosa, [{.B. Kynpsisues, JI.11. MypomiieB. — DiekTpoH. naH. — CaHKT-
[TerepOypr : Jlanp, 2018. — 324 ¢. — JlocTyn K TEKCTY JEKTPOHHOTO U3/IaHUSI BO3MOXKEH
yepes DIEKTPOHHO-OMOINOTEUHY IO CHUCTEMY W3/1aTeNbCTBA "Jlanp":
https://e.lanbook.com/book/107925. — 3aru. ¢ sxpana.

13. Maromkun, W.B. MonenupoBanue u Busyanuzamnus cpeiactBamu MATLAB  ¢usuku
HAHOCTPYKTYp [DJeKTpoHHBIH pecypc] : yuyeOHO-MeTommueckoe mocobue / W.B.
Marromkua. — DJeKTpoH. gaH. — Mocksa : Texnocdepa, 2011. — 168 c. — [octym k
TEKCTY 3JIEKTPOHHOI'O H3JaHUS BO3MOXKEH 4Yepe3 OIJIEKTPOHHO-OMOJIMOTEUHYIO CHCTEMY
n3narenbcTBa "Jlane": https://e.lanbook.com/book/73025. — 3armn. ¢ ’3kpaHa.

14. Cun, T. 3aHumatenpHasi cratucThka. PerpeccroHHblli aHanu3. Masra [DIeKTpOHHBIN
pecypc] / T. Cun. — Dnextpon. nan. — Mocksa : [IMK Ilpecc, 2014. — 214 ¢. — Jloctyn
K TEKCTYy 3JIEKTPOHHOTO H3JaHHs BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY
m3narenbcTBa "Jlane": https://e.lanbook.com/book/90123. — 3armn. ¢ 3xpaHa.

15. BockoboitaukoB, HO.E. Perpeccuonnsnii ananu3 manHeix B mnakere MATHCAD
[DnexTponHsIil pecypc] : yuebroe nmocoodue / FO.E. BockoOOWHHUKOB. — DIIEKTPOH. 1aH. —
Cankr-IletepOypr : Jlanb, 2011. — 224 c¢. — JlocTyn K TEKCTYy 3JEKTPOHHOTO M3AAaHUA
BO3MOXKEH 4epe3  ODJIEeKTPOHHO-OMONIMOTEUHyI0  cucteMy  um3garenbctBa  "Jlanp':
https://e.lanbook.com/book/666. — 3ar. ¢ 3xpaHa.

16. I0.N. Bbpoxnckwmii. Jlekuun mo mMareMaTHYeCKOMY M HMHUTAIMOHHOMY MOJIEIUPOBAHUIO
Mocksa ; bepnun : lupexr-Menua, 2015. 240 c. JlocTyn K TEKCTY 3JIEKTPOHHOTO U3/IaHUS
BO3MOXEH 4epe3  OJIEeKTPOHHO-OMONIMOTEUHyI0  cucteMy  um3garenbctBa  "Jlanp':
http://biblioclub.ru/index.php?page=book red&id=429702&sr=1.

5.2. IlepevyeHb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTn « UHTEepHeT» H
NPOrpaMMHOro odecreyeHnsi, HeOOXOAMMBIX /1JIsl 0CBOEHHS THCIUTITIHHBI

VYHuBepcUTEeT O0ECIeYeH HEOOXOMUMBIM KOMILICKTOM JIMIIEH3MOHHOTO —IPOrPaMMHOTO

obecrieveHus: AUCIUILTHH (MOJTYyJICH).

1. DnekrponHnas 6ubmmoreunas cucrema «23b baml ¥y - https://elib.bashedu.ru/

2. DmnektpoHHas OuOIMOTEYHAss cHcTeMa «YHHMBEpPCUTETCKass OMOIMOTEKa OHJAWH» -
https://biblioclub.ru/

3. DnexTpoHHas OMOIMOTEeYHAs cUCTeMa u31aTeNbeTBa «Jlauby - https://e.lanbook.com/

4. DnekTpoHHBIH Katajor buomuoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas basel gannbeix EastView (DocTynm K 3J€KTPOHHBIM HAay4YHBIM KypHAajam) -
https://dlib.eastview.com/browse

6. Hayunast snextponHas 6nbnmoreka - elibrary.ru (IoCTym K 3JIEKTPOHHBIM HAayYHBIM KypHAaslaM)
- https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [JoroBop Ne 104 ot 17.06.2013
r. JIunensun 6eccpovHbie

8. Microsoft Office Standard 2013 Russian. dorosop Ne 114 ot 12.11.2014 r. Jluuensuu
OeccpouHbIe

9. Kaspersky Endpoint Security ans O6msneca - Cranpaptabiid. JloroBop Ne31806820398 ot
17.09.2018 r. Cpok aeiictBus juieH3uu g0 25.09.2019

10. Linux OpenSUSE 12.3 (x84 64) GNU General Public License.

6. MarepuajbHO-TeXHMYECKasi 0a3a, HeoOXoauMasi J1sl OCylIeCTBJIeHHs 00pa30BaTe/IbHOTO

nmpouecca 1mo 1MmCUMIlJInHEe

HaunmenoBanue Bun 3anstui ‘ HanmenoBanue
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CIELMAaIU3UPOBAHHBIX 00opy10BaHu4,
ayJIMTOpUiA, KaOWHETOB, MPOTPAMMHOTO
naboparopuit obecrieueHust
1. yueOHast aynuTOpus Aynurtopust Ne 405 1. Windows 8
I TIPpOBedeHMsl 3aHATHil VYueOHast MmeOenb, yueOHO-HarmsigHble mocobus, | Russian. Windows
JIEKIHOHHOTO JocKa,MyapTUMenua-npoektop Mitsubishi XD3200U, | Professional 8 Russian
Tanazaymuropust  Ne 405 | akpan ¢ anekrponpuBogom 300*400cm SpectraClassic Upgrade. JTorosop Ne 104
(xumdak KOpIIYC), AymutopuaNe311 oT 17.06.2013 T.
aymaropusaNe3 11 (xumdax YuebHas Mebenb, y4eOHO-HArAAHBIE TOcoOus, | Jlumensun 6eccpodHbie
kopmyc), aymuropusiNe 310 | mocka, mpoekrop Mitsubishi XD 600U, skpan c 2. Microsoft Office

(xumdak Kopmyc), aymauTopHs
Ne 305 (xumdak xopiryc),
aymutopust Ne 001 (xumdak
kopmyc),aynutopusi  Ne 002
(xumbak  KoOpITyC),ayaUTOPHS
Ne 006 (xumdak
kopmyc),aymuropusi  Ne 007
(xumpax  KopITyC),ayAUTOPHS
Ne 008(xumcak xoprryc)

2.y4e0HbIC
A1 TPOBeIeHMsI
CeMHHAPCKOro
Tanazaymuropuss  Ne 004
(xumpax KopIryc), ayauTOpHS
Ne 005 (xumcak xoprryc).

ayIuTOpPUHU
3aHATHH

3. y4yeOHast ayauTopusi
I TeKYIIero KOHTPOJS H
NMPOMEKYTOYHOM
arrecrauuu: ayautopus Ne
405 (xumdak KOPIIYC),
aymaropusaNe3 11 (xumdax
kopmyc), aymuaropusiNe 310
(xumdak Kopmyc), aymauTopHs
Ne 305 (xumdak xopiryc),
aymutopust Ne 001 (xumdak
kopmyc),aynutopusi  Ne 002
(xumbak  KoOpITyC),ayaUTOPHS
Ne 006 (xumdak
kopmyc),aymuropusi  Ne 007
(xumpax  KopITyC),ayAUTOPHS
Ne  008(xumcak  Kopmyc),
aymutopust Ne 004  (xumdak
kopmyc), aymutopust Ne 005
(xumdax xopmyc).

4. noMemeHus
CaMOCTOATEJILHOM
padoTbI:unTabHEI 321 Nel
(TnaBHBIN KOpITyC),
9UTanbHBIN 321 Ne2 (dm3mar
KOpITyC-y4eOHOE), YUTAIBHBIH
3am N5  (rymMaHMTapHbIHA
KOPIIYC), YMTAIbHBINA 3a1 N6
(y4ueOHbIit KOpIIYC),
YUTAIBHBIN Ne7
(TymMaHUTapHBII KOpIIYC),
naboparopus Ne 418 (xumpax
KOpILYC)

I

3al1

5. noMemieHne  JaJIs
xpaﬂenuﬂ "

anekTponpuBoaoM Projecta 183*240cm Matte white
Aynutopust Ne 310
YuebHass MeOenb, y4eOHO-HATLIIHBIC IMOCOOUS,
JI0cKa, MyJibTHMenua-npoextop Mitsubishi EW230ST,
skpaH HacteHHbIN Classic Norma 244*183
Aymutopus Ne305
YuebHas wmebenb, y4eOHO-HATISIIHBIE ITOCOOMS,
IIoCcKa, MyJbTEMenua-mpoextop Mitsubishi EW230ST,
skpaH HacTeHHBIH Classic Norma 244*183
Aynutopus Ne 001
YuebHas MeOenb, y4eOHO-HATILIIHBIC
JI0CKa

rnocoous,

Aynutopus Ne 002

VYuebHas MeOenb, y4eOHO-HAILIAHBIC ITOCOOHS,
JIOCKa
Aynutopus Ne 006
YueOHas MeOenb, y4eOHO-HATTLSIMHBIC ITOCOOMS,
JIOCKa
Aynurtopust Ne 007
YuebHas MeOenb, y4eOHO-HAILIIHBIC ITOCOOUS,
JIOCKa
Aynutopus Ne 008
YuebHas wmebenb, y4eOHO-HATILIIHBIC

JIocKa

rmocoowus,

Aynurtopust Ne 004
YuebHass MeOenb, y4eOHO-HATTSIMHBIC ITOCOOMS,
nocka, kommytarop HP V1410-24G, mepcoHanbHbIN
kommbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 T, mkad macternsiii TLKO6U.

Aynutopus Ne 005
YuebHas wmebenb, y4eOHO-HATISIIHBIE ITOCOOMS,
JIOCKa, KOMIIBIOTEP DEPONeos 470

MDi5 3450/4GDDR/T500 G/DVD+R u monuTOop
ViewSonic 21.5 - 13 mr, mkxadp TLK TWP-065442-G-
GY, mxad wmontaxueii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/S5t750,59560, 00 T.316-14, mkad
Hactenusit TLK6U.
YuraabHbiii 320 Ne 1
Hayunbni u yaeOHbI (OHI, HaydHAs TEPHOINKA,
IIK (MoHOOMOK) - 3 mT, HEOTpaHWYEHHBIH JOCTYI K
9bC u B/l; konruecTBO MOCca0YHBIX MeCT — 76.
YnranbHblii 3271 Ne2
Hayunblii n y4eOHbIH (oHI, HayuHas nepuomuka, [1K
(MOHOOJIOK), TIONKITIOYEHHBIX K ceTn VHTepHeT, — 8 mir.,
HeorpanuueHHblid goctyn k OBC wm BJI; xomuuecTBo
mocaioyHbIx MecT — 50.
YuranbHblii 3aa Ne 5
Hayunbni u yaeOHbIi (HOHI, HaydHAs TEPHOIUKA,
IMIK (MoHOOMOK) - 3 mT, HEOrpaHMYEHHBIH MOCTYN K
9bC u B/l; konnuecTBO Moca0YHbIX MecT — 27.
YuraabHbIi 320 Ne 6
Hayunblii ¥ y4eOHbIH (OHI, HayyHAsl MEPUOINKA,
ITIK (MOHOODIOK) - 6 IIT, HEOrPaHMYEHHBIH JOCTYN K

Standard 2013 Russian.
Horosop Ne 114 ot
12.11.2014 r. Jluuensuu
OeccpouHbie

3. Kaspersky
Endpoint  Security s
omsneca - CraHmapTHBIN.
Horosop Ne31806820398
or 17.09.2018 r. Cpok
JNEWCTBUS JTUIICH3UH  JI0
25.09.2019

4. Cucrema
LEHTPATU30BaHHOTO
TECTUPOBAHUS bamly
(Moodle).
YuuBepcabHas
oOIIeCTBEHHAS JIAIICH3US
GNU
5. LinuxOpenSUSE 12.3
(x84 _64)
GNUGeneralPublicLicens
e




NpopUIAKTHYECKOI0
00CTyKUBAHUSA y4eOHOro
ob0opynoBaHusi: aboparopus
Ne 416 (xumak xoprryc).

9BbC u bJl; konmuuecTBO ocanouHbIx MecT — 30.
YuranbHselii 3a71 Ne 7
Hayunpni u yueOHbIH (OHJ, HaydHAs MEPUOMKA,
I[NK (MOHOOIIOK) - 5 IUT, HEOTPAaHWYEHHBIA JOCTYH K
ObC u B/I; konuuecTBO MOCag04YHBIX MecT — 18.
JlaGopaTopus Ne 418
VYuebnast MmeOenb, (aKCUMHIIBHBIM  ammapar
Panasonic KX-FL423RUB - 2 mr, sH-merp pH-
150MH (¢ roc. mOBEpKOH), aBTOTpaHCHOPMATOP
TDGC2-0.5K(0,5kBT;  2A,220/0-250B),3604,  99p
T.207/2-15, Becst "Ohaus" PA64C (651, 0,lmr) c
moBepkod, Becel  VIC-1500d1  (1500r.  100MT,
BHemrH.kamOposka) ACCULAB, nonomep U-160MU ¢
MOBEPKOH, KOMIUIEKC BosbTammnepoMmerpudeckuii CTA,
kommbtotep B kommiekre DEPO Neos 460 1\lO/mMonuTop
20"  Samsung BX2035/knaB./mbllib,  KOMIBIOTEP
nepconanbHbiit Nel T.210-14/3, marHuTHas Memiaika
6e3 HarpeBa Tolopino — 2mT, MarHWTHas MeIIanKa C
HarpeBoM M HaHokepamud.nmoBepx hG-MAG HS, metp-
pH pH-150MU (¢ roc.mosepkoii), mouutop 19" LG
L1919S BF Black (LCD<TFT,8ms,
1280%1024,250K1/M.1 400:1,4:3 D-Sub),
NepCOHaJIbHBIA KOMIIbIOTEp B cocTase c¢/0iox/Core J7-
4770  (3.4)/H87/SYGA/HDD  500Gb,  monutOp
JKK"20"Bencl.knaBuar ypa+wmbib, npuatep Canoni-
SENSYSMF3010, pH-metp pH-150MU c
roc.nmoBepkoit, cucreMublidi Omox IIK (775), mxad
cymmneHbii LOIPLF-25/350-GS1, (310X 310x310 mMm
O/BeHTMIIATOpA.HEPXK.CTaldh  MH(POBOH  KOHTPOIED),
KOJIMYECTBO MOCaf04HbIX MecT — 10.
JlaGopaTopus Ne 416
ATOMHO-a0COpPOIIMOHHBIIH crekrpodoTomerp
Momens  AA-7000, dupmer  "llumanzy", Snonwus,
GamtoH ¢ renreM Mapku A — 2 mt, BeHTHisiTop BEHTC
100 BKM1/*1/, Ta3oBblii XpoMaTo-mMacc-CIEeKTPOMET]
mozenbs GCMS-QP 2010PIUS, xomnbioTep B COCTaBe:
CHCTEeMHBI OJIOK, MOHHTOpP, KJIaBHaTypa, MBIIIb,
korgunuonep QUATTROCUMA  QV/QN-F12WA,

HOYTOYK FujitsuLifebooKF530 IntelCorei3-
330M/4Gb/500Gb/ DVD-
RW/BT/15.6"/Win7HB+0ffice, NepCOHAJIbHBIN

kommbioTep B Komimiekre HP AiO 20"CQ 100 eu
(MoHOOMOK), snekTporumtka Irit  IR-8200,1500Bt
Jmuamerp KoHdopku 185mm.




MHWHOBPHAYKH POCCHUU

[Tpunoxxenne Ne 1

®I'BOY BO «BALIIKUPCKUI TOCYIAPCTBEHHBIM YHUBEPCUTET»

XUMUYECKUN ®AKYIIBTET

COJIEP)KAHUE PABOYEM ITPOTI' PAMMBbI

JUCLUIUIMHBI BBIUMCINTEIbHBIE METOJbI B XUMUU Ha 5-6 CCMCECTPhBI

o4Hasi popma o0yueHust

Oo0bem
Bup padorsi
JAUCHUILTUHBI
O6mrast Tpynoemkocth auctumuivabl (3ET / gacoB) 252
Y4eOHbBIX YaCOB Ha KOHTAKTHYIO paboTy C MPEeroaBaresieM: 103,2
JIEKIUH 34
MPAKTUIECKUX/ CEeMUHAPCKHUX -
71200paTOPHBIX 68
Ipyrux (TpymIoBasi, HHANBUAYyAIbHAS KOHCYJBTAIMS W WHBIC BUIBI
y4eOHOI /eATeNIbHOCTH, MpeaycMaTpHUBatoNe padboTy OO0YyJarolIuXcs C
npenopasarenieM) (PKP) 1,2
Y4eOHbIX 4YacOB Ha CaMOCTOSATENIbHYIO paboty obyyaromuxcs (CP) 114
VY4eOHbIX 4acoB Ha HOATOTOBKY K
sK3aMmeHy/3auery/muddepenurpoanHomy 3aueTy (Kontposs) 34,8

®opma(bl) KOHTPOJIS:

DK3aMeH B 6 cemecTpe
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n/a

Tema u COIACPIKAHUC

dopma U3ydeHUsT MaTEPUAIIOB: JICKIINH,
MPAKTUYCCKUC 3aHATHA, CCMUHAPCKUEC 3aHATHA,
n1abopaTtopHbIe pabOThI, CAMOCTOSITEIIbHAS
paboTta u TPYJOEMKOCTh (B Yacax)

JIK ITP/CEM JIP CP

OcHoBHas u
JOTIOJTHUTETbHAS
JUTEPATYpA,
pEeKOMEeHayeMast
CTy/IeHTaM (HoMepa u3
CITHCKA)

3amanus o
CaMOCTOSATEILHO
i pabote
CTYJICHTOB

dopma TeKyIIero
KOHTPOJIS
yCIeBaeMOCTH
(KOJJIOKBUYMBI,
KOHTPOJIbHBIE
paboThl,
KOMITBIOTEPHBIE
TECTHI U T.I1.)
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2 6 7 8 9
5 cemecTp
2 CamocTosTENhHO JlabopatopHbie
Beenenue. € U3y4eHHe paboTsl,
Kaacenpuxanus PEKOMEHIyeMOM KOHTPOJIbHBIE
BBIYHCIUTETBHBIX OCHOBHOH U paboThI,
MeTO10B JIOTIOJIHUTEIBHOMN TECTHUPOBAHHE,
[Ipeamer AUCIUIUTHHBL. JIMTEPATYPHI, JoKJazn, pedepar,
HPHMGHCHHGUMCTOHOB BBITIOJTHEHHE TPYIIIOBBIE U
TCOPETHHCCKON XUMUH B nabopaTopHoOH UHUBHyaJIbHbIE
PEIICHUH MPAKTHYCCKUX pPaBoTHI, TBOpUECKHE
3anad. BfTBH HOJrOTOBKA K 3a]aHMs, KOMIUIEKT
TCOPETHICCKOM XMMHUH 1 SK3aMeHy THIIOBBIX 3a]a4

pelaeMble ¢ ux
MOMOILIBIO 3a/1a4H.
B3anmMocBssizp Mexnay
pa3IMYHBIMU
HanpaBJICHUSIMU
TEOPETUYECKON XUMHUHU.
Kparkas
XapaKTepUCTHUKA
METOA0B MOJIEKYJISIPHOMN
JUHAMUKH,
MOJIEKYJISIPHON
MEXaHHUKHU, KBAHTOBOM
XUMUH, MOJIEKYJISIPHOTO
MOZIEJTMPOBAHUS U
XeMOHMH(OPMATHKH.
JlocTonHCTRA,
HEIOCTAaTKH 3TUX
METOJ0B. ,1 X
BO3MOYXHOCTHU B
pELIEHNH NPAKTUYECKUX
1 GyHIaMEHTAJIbHBIX
3a/1a4 OPraHUYECKON U

HEOPraHWYECKOU XUMUH.

[1-5, 12, 15]
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BeraucnutenbHas XUMus
KaK Croco0 mpoBeaeHus
XUMHYECKUX

nccieoBannil. THIIOBBIE
3a/1a4i BIYUCIATEIBHON

pEeNIEHUH OCHOBHBIX
3aa4 U3HIECKOU
OPraHUYEeCKON XUMUU.
ITonsTue o
MOJICJIMPOBAHU U
«CTPYKTYpa-CBOMCTBO»
U «CTPYKTypa-
aKTUBHOCTH» B
XeMOMH(pOpMaTHKE.
NHnyKTUBHBIN U
JIETYKTUBHBIHN TIOIXO/IbI

[1-2,7, 12]

XHMUH.
CamocTosTensHO JlabGopaTopHbIe
XeMonH(pOpMATHKA € U3y4YeHue paboTsl,
KaK Hay4YHAasl pEeKOMeHayeMOoi KOHTPOJIbHBIE
AUCHUILINHA OCHOBHOU U paboTHI,
Omnpenenenue. JIOTIOJIHUTEIIBHOMN TECTUPOBaHUE,
Hayunsie HanpaBiieHus, JUTEpaTyphl, JoKJa, pedepar,
o0beInHsIeMbIe BBITIOJTHEHUE IpYMIOBbIE U
XUMOWH()OPMATHKOH. nabopaTtopHOi WHIUBUTyAJIbHbIC
XeMo- u paboThl, TBOpYECKHUE
OnonH(pOpMaTHKA B MOJITOTOBKA K 3a/1aHUsT; KOMIUIEKT
9K3aMEHYy TUIIOBBIX 33/1a4

B XeMO- U
OnonH(pOopMaTHKE.
Lenun, npecienyemblie
XeMOUH(OPMATUKOH.
JlaGopaTtopHbIe
MouJiekyasipHast paboThl,
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MEXaHUKaA B pCICHUHA

HAYYHBIX 33124
MonexynsapHas
MEXaHHMKa KaK METOJ]
pacueTra reoMeTpuu U
SHEPTUHU MOJIEKYIL
[IpeumyiiectBa u

KOHTPOJIbHBIC
paboThlI,
TECTUPOBAHUE,
JoKan, pedepar,
TPYIIOBBIE U

WH/IUBUTyAJIbHBIE
[1-2, 5] TBOpPYECKHUE
HEJ0CTaTKH 3TOTO 3a/1aHus; KOMILJIEKT
Merona. [Tonstue TUIIOBBIX 3a/1a4
«CHJIOBOE TIOJIE» B
BBIYMCIIMTEIbHON
xumun. Merog
CUJIOBBIX MOJIEH KaK
METO/, pEATU3YIOLIHI
OCHOBHYIO UJICIO
MOJIEKYJISIPHOM
MexaHuku. Pacuer
IIOJIHOM DHEPTUn
MOJIEKYJIbI U €€
SHEPreTUYECKUX
COCTAaBJISFOLLIUX.
CBsi3bIBAIOIINE U
HECBSI3bIBAIOIIINE
B3aUMO/JICHCTBUS B
MOJIEKYJIaX.
MouJiekyasipHast CaMocTosTeNbHO JIaGoparopHbie
AMHAMMKA B pellIeHUH € U3y4eHHE paboTsl,
HAY4YHBIX 32124 peKoMeHayeMoi KOHTPOJIbHBIE
TeopeTuueckue OCHOBHOH 1 paboTsl,
OCHOBBI METO/IA JIOTIOJIHUTENIBHOMN TECTUPOBAHUE,
MOJIEKYJISIPHOM JUTEPATYPHI, noknan, pedepar,
JTUHAMUKH. [1,9] BBITIOJTHEHUE TPYIIIOBBIE U
[IpencraBnenue nabopaTtopHoi WHUBUTyaJIbHbIE
MOJIEKYJT OPraHU4YECKUX paboTHI, TBOpPYECKHUE
COEIMHEHUI B METOJIE MOJITOTOBKA K 3a1aHMS]; KOMILIEKT
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MOJIEKYJISIPHOM
JTUHAMUKH.
MesxaromHbIe
B3aUMOJICUCTBUS U
CyMMapHbI€ CUJIbI B
MOJIEKYJIaX B METOJIE
MOJIEKYJISIPHOM
nuHaMukd. Pacuer
ABOJIOLINH
MOJIEKYJISIPHBIX CHCTEM,
a TaKKe TPACKTOPUHU UX
JIBUKEHUSI BO BPEMEHHU.
JlocTonHCTBA,
HEJIOCTaTK! 3TOTO
MeToza, ero
BO3MOXHOCTH B
pelieHun
MPAKTUYECKUX U
(byHIaMEHTATBHBIX
3a71a4 OPraHUYEeCKON U
HEOpPraHUYeCKOU
XUMHH.

OK3aMCHY

THUIIOBBIX 3aJa4

Cnoco0bl
NpeaCTaABJIEHUSs
XUMHYECKHX
coeMHEHNI B
BBIYHCJINTEILHOM
XUMHH
IToHsTHE KXUMHUYECKOE
MPOCTPAHCTBOY.
OCHOBHEIE CTIIOCOOBI
MIPECTABICHUS
XAMHMYECKHUX COETUHEHNH
(cTpykrypHas ¢opmyna,
OpytTo-hopmyina,
TPUBHAIBHOE HA3BAHUE,

14

CamocTosTENBHO
€ U3yUYeHHe
PEKOMEH1yeMOU
OCHOBHOM U
JIOTIOJIHUTENIBHON
JUTEpaTyphl,
BBITIOJIHEHHE
nabopaTopHOI
paboThl,
MOJITOTOBKA K
9K3aMEHY

JlaGopatopHbie
paboThl,
KOHTPOJIbHBIE
paboThl,
TECTUPOBAHUE,
JoKIan, pedepar,
TPYIIIOBBIE U
VHIUBHyJTbHBIC
TBOpYECKHE
3aJJaHHs; KOMIUIEKT
THUITOBBIX 33124
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Ha3BaHUE B COOTBETCTBUU
C HOMEHKJIaTypou
UIOITAK). I'pader u
BEKTOPbI JECKPUIITOPOB)
KaK CIIOCOOBI
MIPEJCTABICHHUS MOJIEKYIL.

[ToHsiTHE MONEKYIIPHOTO
rpada B TEOPETHYCCKOM
XxuMuu. MonexkynspHo-

rpadoBo€ TIpeaCcTaBlIeHIE

OpPTaHUYECKUX MOJIEKYIL.

Onucanue CTpyKTyp

XUMHUYECKUX COCIMHECHHUI

C UCTIOJIb30BaHUEM
BEKTOPOB MOJIEKYIISIPHBIX
neckpuntopos. [lonsTue
JECKpHUITOpA B
BBIYMCIIUTEIEHOW XUMUH.
TpeboBanmus,
MPUMEHSIEMBIE K
MOJIEKYISPHBIM
JIECKPHUITOpPaM.
KenarenpHble
XapaKTePUCTHKH
JECKPHIITOPA.
CoBpeMeHHbIE
KJaccu(puKanuu
neckpurropoB. 1D-4D-
neckpunTopsl u 1 D-4D —
MIPEACTABICHUS] MPOJICKYIT
B BBIYHCITHTEIBHON
xumuu. Pacuet mep
CXOJICTBA XUMHUYECKUX
COETMHEHH Ha OCHOBE
Pa3IMYHBIX THIIOB
METpPUK (IKBKIIUIOBO,
MaHX3TTEHCKOE
paccTosiHUe, PacCTOSTHHIE

[1-2]
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Maxanano6uca,
MUHKOBCKOTO U T.11.),
K03 punneHTa
Tauumoro, Maiica, Kap6o,
TBepckoro u T.11.
Knaccuduxanus
MpeaCTaBICHUI
XUMHYECKHUX COCHUHCHUM
B 3aBUCHMOCTH OT HX
opraHuzanuu (JuHeiHoe,
TIPEACTABIICHUS
MOJICKYJIPHBIX TpadoB,
TPEXMEpHBIC U
YEThIPEXMEPHBIE
npencrtaenenud. [Toustue
«Marpuua CBsizen»,
«MaTpHIla PacCTOSHUI,
«MaTpHIla CMEXHOCTHY,
CTpYKTYypbl Mapkyma, Z-
MaTpuIia B
BBIUHCITUTEILHON XUMUM.

CrangapTHbie 00MeHHbIE
¢opmarsl daiisios B
BBIYHCJIUTEILHON XUMUU
CoBpeMeHHbIe TpeOOBaHUS
K CTaHJIapPTHHIM OOMEHHBIM
(dbopmaram (aiiios.
Knaccugukarms
CTaHAapPTHBIX OOMEHHBIX
thopmaroB (haitinos.
®opmaret MDL, SDF, RXN,
RDF, Sybyl mol2, PDB,
CML, ux 10CTOMHCTBA, a
TaK)Ke OpraHuYCHUS,
COBMECTHMOCTH C
COBPEMECHHBIMHU
KOMITBIOTEPHBIMU
NporpaMMaMH U MaKeTaMu
nporpamm. KounBepramus
MEX/Y pa3IuuHbIMH

10

[1-2, 13]

CamocTosTenbHO
€ U3y4YeHHE
PEKOMEH1yEeMOM
OCHOBHOH U
JOTIOJTHUTENBHOU
JUTEpaTyphl,
BBITIOJTHEHNE
nabopaTopHOH
paboThl,
MOJIrOTOBKA K
JK3aMEHYy

JlaGopartopHble
paboTHI,
KOHTPOJIbHBIC
paboTHI,
TECTHPOBAHUE,
JoKJa, pedepar,
IPYIIIOBBIC U
VHIIBHyJIbHBIE
TBOpYECKUE
3aJ]aHus; KOMIUIEKT
THITOBBIX 33134
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MIPEACTABICHUSMI MOJICKYII
B BBIYMCIIUTEIBHONH XUMUH U
BO3HHKAOIIHUE [IPU ITOM
OCHOBHBIE IPOOJIEMBI.
TToaxonw! nis
aBTOMATHYECKOM
KOHBepTaruu 2D-cTpyKTyp
B 3D. [Iporpammsl amns
aBTOMATHYECKOU
KOHBEPTAIMH MEXy
Pas3IuuHBIMU
MIPECTABICHUAMH MOJIEKYTI
1 OCHOBHBIE TPeOOBAHUS K
HHM.

Xumuueckue 0a3bl
JAHHBIX
OO0mme ceneHns o 0asax
TMaHHBIX. KoMITOHEHTHI
UH(pOPMaLMOHHON
CHCTEMBI (TIPUIIOKEHUS U
CUCTEMBI 0a3 TaHHBIX).
Opranuzanus
UH(POPMAMOHHON
cuctemsl. [Tonsitue o
KapTpUIKE JTAHHBIX U
MeTaJaHHbIX. THIB! 0a3
JAHHBIX (MepapxudecKas
cuctemMa, 0a3bl JaHHBIX
CETEeBOTO THIIA,
PESIMOHHBIC 0a3bI
JIAaHHBIX).

Tune! 6a3 JaHHBIX I10
OHreno (JIUTEpaTypHbIE,
(hakrorpapuieckue,
CTPYKTYpHBIE).
Bunel ctpykTypHOTO
TIOWCKA B Pa3IHIHBIX
XUMHYECKUX 0a3ax
JIAHHBIX (TTOUCK 10

CTPYKTYpE, IOACTPYKTYpE,

2, 8]

JlaGopartopHble
paboTHI,
KOHTPOJIbHBIC
paboTHI,
TECTHPOBAHUE,
JoKJa, pedepar,
IPYIIIOBBIC U
VHIIBHyJIbHBIE
TBOpYECKUE
3aJ]aHus; KOMIUIEKT
THITOBBIX 33134
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HAJICTPYKTYpE, TI0
110J100110).

Hroro 3a 5 cemectp 18 36 54
6 cemecTp
PerpeccuoHHbIii aHATU3 20 CamocTosTENBHO JlabopaTopHbie
u QSPR/QSAR- € M3y4CHHUE paboThl,
MOJ¢/IMpOBaHME HA €ro PEKOMEH1yEMOM KOHTPOJIBHBIE
oCHOBE OCHOBHOU U paboThI,
OKCIIEPUMEHT, .
HPOCTPAHCTEO BEIGOpKH 1 JOTIOTHUTETHHOM TECTUPOBAHHUE,
pesynbraT. CTaTUCTHKA U JTUTCPATyphL, Aoknag, peepar,
BEpOATHOCT. [1oBTOpEHHE BBIIIOJIHCHAEC TPYIIIOBBIC 1
HCTIBITAHUIL 3aKOH nabopaTtopHOi WHUBUyaJIbHbIE
OOJIBLINX YUCEIL. 8 10 [1-2, 6, 14-16] paboTHI, TBOPYECKHUE
entpanbuas npenensHas IMOJArOTOBKA K 3aJIaHUs; KOMIUIEKT
Teopema. Coop u aHami3 JK3aMEHY TUIIOBBIX 3a/1a4

naHHbIX. CxaTre JTaHHBIX.
[TonsiTHE «pETPECCUOHHBIN
a"ainusy. Oo0mme
TIPUHITAIIBI TOCTPOSHUS
PETPECCHOHHBIX MOJIENIEH.
[TpuHtMnMansHBIE
otinunsa Mexay SAR
QSPR/QSAR-moaemsaMu.
Pacuer u puznueckuit
CMBICIT PETPECCUOHHBIX
KO3 PUITUEHTOB.
Iloctpoenue
PETPECCUOHHBIX MOJIENEH,
OTIMCHIBAIOIIUX
KOJIMYECTBEHHYIO CBSI3b
«CTPYKTYpa-CBOHCTBO» U
«CTPYKTYPa-aKTUBHOCTBY
W KPUTEPHUH UX
aZICKBaTHOCTHU (MOJEIIN
QSPR/QSAR). F-
CTaTUCTHKA B
perpeccuoOHHOM aHaJH3e.
OTarbl perpecCHOHHOTO
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aHaJM3a IpHU TOCTPOCHUH
PETPECCHOHHBIX MOJIEIICH.
OcHoBHEBIE TpeOOBaHUS K
PEerpEeCCHOHHBIM MOJIEIISIM.
[TakeTsr mporpamm asst
00pabOTKH UCXOIHBIX
JNaHHBIX, pacye€Ta pasHbIX
THIIOB JICCKPHUIITOPOB U
noctpoenuss QSPR/QSAR-
MOJIeJIEH.
[MpenoOpaboTKa qTaHHBIX
nepe MoCTPOCHHEM
QSPR/QSAR-mozeneit.
Marematudeckast
npenoopaboTKa TaHHBIX.
Kpartkas xapakrepucTuka
1D-6D-metonoB
monenupoBanusa QSAR.

Mertoabl MAIUMHHOTO 20 CamocTosTENBHO JIaboparopHblie
o0yueHmus, € U3y4ueHHe paboThl,
HCMOJIb3YeMbIX IS [1-2, 6-8, 12-16] PEKOMEH1yeMOit KOHTPOJIbHBIE
nocrpoenuns SAR-u 10 OCHOBHOM 1 paboThl,
QSPR/QSAR- JIOTIOJIHUTEIHHOM TECTUPOBaHUE,
MojeJiei JUTEPATYPBI, JoKIag, pedepar,
MHoxecTBeHHas BBINOJIHEHHE IpYIOBLIE U
JIMHENHAas perpeccus. nabopaTtopHoOi WHVBHTyAJIbHBIE
Metoa yaCTUYHBIX paboTHl, TBOpUYECKUE
HAaUMEHBIINX MOJITOTOBKA K 3a/1aHus; KOMILJIEKT
9K3aMEHYy THUIOBBIX 3a/1a4

KBajpaToB. Meron
OmKalIIuX coceneii.
HckyccTBeHHBIE
HEUPOHHBIE CETH.
Meron onopHsIX
BEKTOPOB.
[epeBbs npuHATHA
peuIeHui.
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JocTtonHcTBa 1
HEJIOCTATKHU ITUX
METOJIOB.

10.

MouiekyasipHoe
MoO/JeJTUPOBaHuUeE €
HCII0JIb30BaHUEM

MeToa
MOJIEKY/ISPHOT 0
AOKHHIa
CyTtb MeTOIQ
MOJIEKYJISIPHOTO
JOKUHTra. AJITOPUTMBI
MOJIEKYJISIPHOTO
JOKUHTa U
IIPOrpaMMHBIE MTAKETHI,
pean3yroImue 3ToT
MmeToa. Bunel MmetonoB

MOJIEKYIJIIPHOTO

JIOKHMHTA U X
HCIOJIb30BaHUE B

peLICHUH TPUKIIaIHBIX
3ajau.

Coueranue merona
MOJIEKYIJIIPHOTO

JOKHHTA C IPYTUMU

MeToJaMH1

MOJIEKYJISIPHOTO
MOJICJIUPOBAHHUS.

12

20

[1-2,9-11]

JlaboparopHbie
paboTsl,
KOHTPOJIbHBIC
paboTsl,
TECTHPOBAHUE,
noknan, pedepar,
TPYIIIOBEIE U
VHIVBHyaJIbHbIC
TBOpYECKUE
3aJ]aHus; KOMIUICKT
THUIOBBIX 3a/1a4

Hroro 3a 6 cemecTp

16

32

60

Bcero yacos:

34

68

114

49




[Ipunoxenue Ne 1
PeliTHHI — IJIaH IUCHUIIINHEI

BrranciaurenbHbie METOABI B XUMHH

Hanpasnenwne/ cienuansrocTs 04.05.01 dyHnamMenTanbHast U MPUKIAIHAS XUMHES
Kypc 3, cemecTpsl 5-6

Bunet yueOHOM AeATENBHOCTH ban sa qHUC 710
KOHKpETHOE 3aIaHuil 3a Bamnet
CTYHICHTOB 3aJaHue cemecTp
MuHuManbHblll | MakcuManbHbII
Monyns 1
Texymmii KOHTPOJIb
1. JlaGopaTtopHbIe pabOTHI 1,25 8 0 10,00
2. I'pynmoBsie u
WHINBUYaJIbHBIC 0,50 5 0 2,50
TBOPYECKHE 3aTaHUS
. TumnoBele 3a1aun 1,00 5 0 5,00
4. Pedepar /moxmag 5,00 1 0 5,00
Py06esxHbIl KOHTPOJIBL
1. Tect Ne 1 (1o npaxruke) ‘ 15,00 1 0 15,00
Monyns 2
Texkymmii KOHTPOJIbL
1. JlaGopaTopHbie pabOTHI 1,25 8 0 10
2. TI'pynnossle u
VHJWBHyalIbHbIE 0,50 5 0 2,50
TBOpPUYECKHUE 3aJaHUs
3.  Pedepar /moxmag 5,00 1 0 5,00
PyOe:xHbIi KOHTPOJIb
1. Tect Ne 2 (o mpakTuke) 15,00 1 0 15,00
2. KontponsHas padora 20,00 1 0 20,00
IMocemaemocTn
1. ITocelenue NEKIMOHHBIX 3aHATHH 0 -6,00
2. [TocemneHne MpaKTAYECKUX (CEMUHAPCKUX, JTA0OPATOPHBIX ) 3aHITHH 0 -10,00
IMoompuTeabHbie 6AJIBI
Vuyacrue B onuMIuagax 1,00 0 1,00
VYuactue B KOHpEpPEHIHIX 2,00 0 2,00
[TyGmukarus Te3UCOB 3,00 0 3,00
[Ty6mukarms crareit 4,00 0 4,00
Hroro 10

HUTOroBblii KOHTPOJIbL

DK3aMeH 0 30,00
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