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Hacrosimas pabGouas nporpamma aucuuiuinasl b.1.B.B.05.01 KomnbroTepHoe KOHCTpyHpOBaHHE
JexkapcTB (manee — paboyas mporpaMMa JUCLMILIMHBI) SBISIETCS YacThiO MPOTrpaMMbl CHELMAIUTETa
no cneuuanbHocTu 06.05.02 dyHnameHTanbHas U NPUKIaIHast OMOIOTUs.

Hanpasnennocts (npouis): buomeaununa.

®opma o0yuyeHus: OyHasl.

CocraBurenu:
Ne, Ddamuniausa, Ums, Yuénas cTeneHs, JlokHOCTH Mecto padoThl
n/n OTyecTBO 3BaHHe
1 Jlarynun Anekcei 1.6.H., mpodeccop 3aBeAyIOIIUit OI'AOY BO PHUMY um. H.1. ITuporosa
AnexcaHipoBuy PAH kadenpoit Munznpasa Poccun (ITuporosckuit
6ronHdopMaTHKN YHUBepCUTET)
Hucturyra
OUOMETULIMHBI
(MB®)
2 Becenosckuii Anexcanap 1.0.H. npodeccop kapeapsr | PIAOY BO PHUMY um. H.U. [Tuporosa
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WnctutyTa YHuBepcurer)
OHOMeTUIINHET
(MB®)

Pabouas mmporpamMma JUCHUIINIMHBI pEKOMEHI0OBAHA K YTBECPXKIACHUIO PCICH3CHTAMM:

Ne
n/n

damuaus, Ums,
OTt4ecTBO

YuéHas cTeneHb,
3BaHHE

JI0JZKHOCTH

MecTo padoThI

Kyzukos Anekceit

K.0.H., TOIEHT

H.0. 3aBCAYIOUIETO

®I'AOY BO PHUMY um. H.U. [Tuporosa

BragumupoBud kadenpoit Munznpasa Poccun (ITuporosckuit
onoxumun YHuBepcuTer)
Mucrutyra
OMOME IULIMHEI
(MBb®)

Pabouas nporpamMMa AUCHUILTUHBI pACCMOTpPEHa U 0JJ00peHa Ha 3aceIaHuy Kadeapbl

«Kadenpa 6monnpopmaruku MbD»
MPOTOKOJI OT «___ »

No

3aB. kadeapoii

JlarynnH Anekceit
AnexcaHapoBu4

JIoKTOp OMOJIOTHYECKUX HAYK

Pabouas nporpamma JUCHUIIIMHBI paCCMOTPCHA U 0no6peHa YUCHBIM COBETOM

«

»

IMPOTOKOJ OT « »

20 Ne

JAupexrop UucTuTyTa
[Ipoxopuyk Erop bopucosuu
JlokTOp OMOJIOTUYECKUX HAYK,
HiieH-KOpPECTIOHIEHT
Poccniickoii akagemun Hayk




HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
cnenquanuter 1o cneunanbHoctn 06.05.02 buomenauuuHa, yTBEPXKAEHHBIH MPUKA30M
MunucTepcTBa HayKH M BbIciiero oopasosanus Poccuiickoit @enepanuu ot «27» urons 2021 r.
Ne 675 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.

2w

© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Henp: ®opmupoBaHuE CHUCTEMHBIX 3HAaHUK B OO0JACTH C TMOUCKA U CO3JaHUS HOBBIX
JIEKapCTBEHHBIX BEIIECTB, MPHOOPETEHHWE YMEHHI U HABBHIKOB IO OCHOBHBIM KOMIIBIOTEPHBIM
METO/IaM, KOMIIBIOTEPHBIM MporpaMmaM H 0a3aM JaHHBIX, MPUMEHSIONIUMCS Ha pa3HbIX 3Tamax
MCCJIE0BAHUS U KOHCTPYUPOBAHUS JIEKAPCTBEHHBIX BEIIECTB

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® BripaboTaTh y CTYACHTOB CIIOCOOHOCTH HCIOJIB30BaTh JAOCTYIHbIE HHTEPHET PECYPChl st
MOMCKA U aHaIK3a UHPOpPMALKUU O OMOJOTHYECKON aKTUBHOCTU COEAMHEHHH, MOTyYeHHbIX
MyTeM XUMHUYECKOro U OMOJIOTUYECKOr0 CHHTE3a

® CdopmupoBaTh OCHOBBI MpPEACTABICHUS XUMUYECKOW HWH(POpMaUuu U aHajIu3a
3aBHCUMOCTH «CTPYKTYpPa-aKTUBHOCTH» (PU3UOJIOTMUYECKH aKTUBHBIX COEIMHEHUN

® CdopmupoBaTh CHUCTEMHBIC 3HAHHUS IO XEMOWH(OpPMATHKE, CBS3aHHBIX C IOMCKOM U
CO3JIaHMEM HOBBIX JIEKAPCTBEHHBIX BEILIECTB

®  ®opMupoBaTh NPeICTaBICHUI 0 KOMITBIOTEPHOI (papMaKOIOTHU  TOKCUKOJIOTHU

1.2. MecTO TUCUMIIIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctuminna «KoMnbroTepHOoe KOHCTpYHpPOBaHUE JIEKapCTB» u3yyaeTcs B 8, 9 cemecrtpe(ax) u
OTHOCHUTCSI K 4acTH, (QopMHpyeMOH YydyacTHMKaMH o0Opa3oBaTelnbHOro rmpoiecca, broka b.1
«JlucuumniuHe. Apmsercs JTUCIUILTAHOM 110 BBIOOPY.

OO01as TpyA0EMKOCTh TUCHUIUIUHEI cocTaBisieT 8.0 3.e.

JlJis yCHEemHOro OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelbHOU
OpOrpaMMbl JOJDKHBI OCBOUTH CJEAYIONIME AUCHUIUIMHBI M mpakTuku: OOmas mnaTtoaorus;
buoundopmaruka; Mudopmaruka; MonekynspHas (apmakonorus; MUKpoOHOIOTHsI, BUPYCOJIOTHS;
HNHocTpanHblil sA3b1K; AHanuTudeckass xumusi; Opranndeckas Xumusi; OCHOBBI BBICILIEH MAaTEMaTHUKH;
Bricnrast matematuka; Teopust BEpOSTHOCTH U MaTeMaTHYeCKasi CTATUCTHUKA.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
TUCUUIUIMHBI, HEOOXOAMMBI JUIsl YCIEIIHOTO OCBOEHUSA JUCHUILIMH: WMMyHOMHpOpMATHKA;
Menununckas OuouH@opmMaTuka U (QYHKIMOHANIbHAS T€HOMHUKA; J[OKIMHUYECKHUE W KIMHUYECKHE
HCCJICTOBAHMSI JIEKAPCTBEHHBIX BEILIECTB.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JIesTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
TUCIUIUTMHBI, HEOOXOAUMBI JUIsl YCIEIIHOTO MPOXOXKIeHUs mnpakTtuk: [Ipeanunimomuas mpakTuka ,
HUP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

8 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-6 Cnioco0eH aHAJIM3UPOBATH U HHTEPNIPETHPOBATH Pe3y/IbTaThl CBoeil NpodeccHOHAIbHOM AesiTeJbHOCTH, IPelJaraTh
MyTH UX PA3BUTHS M BHEIPEHHUs], IPEICTABIATH HX B MMCHbMEHHO# M YCTHOIi (hopMe 1151 pa3IMYHBIX KOHTHHI€HTOB
cJIymiaTesieil CorjiacHo HopMaM, NPUHSTBHIM B Po¢ecCHOHAIBHOM C0001IecTBe

OIIK-6.M11 Ananusupyer

3HaTh: OCHOBHBIC JTaIlbl K METO/Ibl CO3/IaHUs U TOUCKA HOBBIX JICKAPCTBCHHBIX BEIICCTB

HMHTEPIPETUPYET pe3yJIbTaThl CBOCH
npodeccHoHaNbHOM AeATeTbHOCTH

YMeTb: aHATH3HPOBATH MPOOIEMY TTONCKA HOBBIX JIEKAPCTBEHHBIX BEIIECTB H
HUHTEPIIPETUPOBATH [10JIyYEHHBIC PE3YIbTaThI

BaageTh npakTH4YeCKUM ONBITOM (TPYAOBBIMH €HCTBUSIMM): aHAITN3a TPOOIEMBI IOMCKA
HOBBIX JICKAPCTBEHHBIX BEILECTB M UHTEPIPETUPOBAHUS [IOJIYYEHHBIX PE3yJIbTaTOB

OIIK-6.U 113 IIpencrasisier
pe3yabTaThl CBOEH PabOTHI B

3HaTh: Kpurepun u xapakTepuCTHKH apaMeTPOB Pe3yIbTaTOB KOMIBIOTEPHOTO
KOHCTPYHMPOBaHMS WU I10MCKA HOBBIX JIEKAPCTBCHHBIX BELIECTB

MMICEMEHHOM ¥ yCTHOH (opme Juts
Pa3TUYHBIX KOHTHHTEHTOB
clylaTenael coraacHo HopMawm,

YMmeTb: OnHCHBaTh U NPECTABISTH PE3YIHTATOB KOMIIBIOTEPHOTO KOHCTPYHPOBAHHS HITH
MIOUCKA HOBBIX JIEKAPCTBEHHBIX BEILECTB

MPHHSTBIM B IPOPECCHOHATBHOM
coo0I1ecTBe

BaageTh npakTH4YecKHM ONBITOM (TPYAOBBIMH JAelicTBUsIME): ONICHIBaHUS U
IpeCTaBIICHUs Pe3yJIbTaTOB KOMIIBIOTEPHOI'O KOHCTPYHPOBAHHSI WIIU IIOMCKA HOBBIX
JIEKapCTBEHHBIX BEIIECTB

OIIK-9 Cnocoben pa3padaTbIiBaTh M MPOBOIUTH JOKJIHHNYECKHE HCCJIEA0BAHUS U UCTILITAHUSA JIEKAPCTBEHHBIX CPEICTB U
OHO0JIOrMYeCKH AKTHBHBIX BelleCTB, (HOCOBMECTHMBIX M OHOpa3iaraeMbIX MATEPHAJIOB, 2 TAK:Ke THOPUIHBIX MATEPHAIOB U
KOHCTPYKIH#i JJI5l HY Kl GHOMEeTHIIMHBI U MPOMBILIJIEHHOCTH

OIIK-9.M 11 YuacTByeT B
pa3paboTKe METOANKH MPOBEICHUS
JOKIIMHUYECKUX UCCIIEIOBAHUI U

3HaTh: KaK pa3pabaThIBaTh U COJEPIKATEIHHO apTyMEHTHPOBATh CTPATETHIO PEIICHUS 3a1ad
KOMIBIOTEPHOTO KOHCTPYHPOBAHHMS JIEKAPCTB HA OCHOBE CHCTEMHOTO H
MEXIUCLUIIMHAPHOIO NI0X010B

KCIIBITaHUs JIEKAPCTBEHHBIX CPEICTB
1 OMONIOTHYECKH aKTUBHBIX BEILECTB,
OHMOCOBMECTHMBIX M OHOpa3araeMbIx
MaTepHajoB, a TAKXKe THOPUAHBIX

YMernb: pa3pabaThiBaTh U COACPIKATEIBHO apPIyMEHTUPOBATH CTPATETHIO PEIICHUS 334
KOMIIBIOTEPHOTO KOHCTPYHPOBAHHMS JIEKAPCTB HA OCHOBE CHCTEMHOTO H
MEXIUCLHUIUTHHAPHOTO T0JIX0/I0B

MaTepHaoB U KOHCTPYKIHH JUIs
HYXJ] OMOMEIUIINHbI U
MIPOMBIIIEHHOCTH

Biagers npakTHYecKAM ONBITOM (TPYAOBBIMH JIefiCTBHSIMH): pa3pabOTKH 1
COAEPKATETBHOTO apPIyMEHTHPOBAHHUS CTPATETHH PELIEHHS 3a1a4 KOMITBIOTEPHOTO
KOHCTPYHPOBaHHUs JIEKAPCTB HA OCHOBE CUCTEMHOI'0 U MEXIUCLUILUIMHAPHOIO NOJX0J0B

IK-4 Cnocoden

PYKOBOJIUTH pa60TaMn 110 UCCJICAOBAHUIO JIEKAPCTBEHHBIX CPEIACTB

[IK-4.11/]1 PykoBOOuT M yrpaBiseT
JOKJIMHUYECKUMHU HCCIIEeJ0BaHUAMU
JIeKapCTBEHHBIX MIPEapaToB

3HaTh: OCHOBHbIE UACHTU(UKATOPHI U POPMATHI IIPEACTABICHHUS CTPYKTYP XUMUYECKUX
COCIMHEHHUI; METOIbI MAIMHHOTO 00YYEHHs; OCHOBHBIC (DU3HKO-XUMHIECKHE CBOUCTBA;
€IIMHHLBI U3MEPEHHS U BUJIbI JAHHBIX ONUCHIBAIOIINX (hapMaKOJIOTHYECKUE CBOHCTBA
JIEKapCTBEHHBIX COSIUHEHUI

YMeTh: MPUMEHSTh METOJJAMH aHAJIN3a CBS3U «CTPYKTYPa-aKTUBHOCTBY

Biiagers NpakTHYeCKHM ONBITOM (TPYAOBBIMH ICHCTBUSIMH): KOMIIBIOTEPHBIMU
nporpammamu DataWarrior, KNIME, GUSAR, PyMol, AutoDock, Heo6XoauMbIMu 115t
aHaNM3a CBSI3H «CTPYKTYpPa-aKTHUBHOCTEY

[IK-4.11/12 PykoBoaut paboTaMu 1o
(apmarieBTHIECKO# pa3paboTke
JICKapCTBEHHBIX IIPEIapaToB

3HaTh: OCHOBHBIC OJICKTPOHHBIE 0a3bl JaHHBIX XUMHYECKUX COSTUHCHUHN U JICKapCTBEHHBIX
BCHICCTB, COACPIKAIIUEC I/IH(1)0pMaIII/IIO 00 ux CTPYKTYpE, CBOMCTBaxX ¥ OHOJIOTHYECKOM
aKTHUBHOCTH, CBO60,E[HO BJIAZICTh CPEACTBAMU NOCTYyIIa K HUM YEPE3 UHTEPHET

YMeTb: paboTaTh ¢ OCHOBHBIMH JIEKTPOHHBIMH 0a3aMH-TaHHBIX XMMHUUECKUX COCIMHEHUH 1
JIEKapCTBEHHBIX BEILECTB, COZIEprKaliie MHPOPMALIIO 00 X CTPYKType, CBOMCTBAX U
OMOTIOTHUECKOM aKTUBHOCTH

Baagersb NMPAaKTUYECKUM OIIBITOM (pr}.IOBBIMI/I HeﬁCTBﬂﬂMH): TMTOUCKA, XpaHEHUS U
O6pa6OTKI/I JaHHBIX, CBA3aHHBIX CO CTPYKTYpaMu, OHOJIOTHUECKOM aKTUBHOCTBIO U (1)I/I3I/IKO-
XUMHYECKUMH CBOMCTBAMU XUMHYECKUX COSTUHCHUHN U JICKapCTB




9 cemecTp

Koa 1 HaMMeHOBaHHe KOMIIETEHIIMH

Koa u HanMeHOBaHUe HHAUKATOPA
JIOCTHIKEHUSI KOMIIeTeHIIHHI

ILrannpyemsie pe3y1bTaThl 0CBOCHHS AHCIUINIINHBI

OIIK-6 Croco0eH aHAJIM3NPOBATH U HHTEPNPETHPOBATH Pe3yIbTaThI CBOEi MPodeccHOHATBHOI AesITeJbHOCTH, MPe1JaraTbh
NYTH UX Pa3BUTHUS M BHEAPEHUs1, NPeICTABJIATh UX B IMCbMEHHOI 1 YCTHOIi (hopme 1J11 pa3JMYHBIX KOHTHHIT€HTOB
cayuiaTeieil COrJiacHo HOpMaM, PUHATHIM B NPOecCHOHAIBLHOM c0001IecTBe

OIIK-6./11 Ananusupyer
HHTEPIPETUPYET Pe3yIbTaThl CBOCH
npodeccnoHaIbHOM e TeTbHOCTH

3HaTh: OCHOBHBIE JTAIlbl K METOAbI CO3AAaHMUA U MTOUCKA HOBBIX JICKAPCTBCHHBIX BCIICCTB

YMeTh: aHaIM3UpOBaTh NPOOIEMY [TOUCKA HOBBIX JIEKAPCTBEHHBIX BEIECTB U
HMHTEPIPETHPOBATH MTOTyUCHHBIE PE3yTbTaThI

BHa}IeTb NPaAaKTHICCKHUM ONILITOM (prIIOBbIMI/I HeﬁcTBﬂﬁMﬂ): aHaJin3a HpO6J’IeMLI IIOUCKa
HOBBIX JICKAPCTBCHHBIX BECIICCTB U UHTEPIIPETUPOBAHUA ITOJTYUCHHBIX PE3YJIbTATOB

OIIK-6.U 13 [Ipencrasisier
Ppe3yJIbTaThI CBOSH paboTHI B
MMMCbMEHHOI U YCTHOH (opMe ATt
Pa3IMYHEIX KOHTHHT€HTOB
cIyuiatenaei corinacHo HopMam,
MIPUHATHIM B IPO(eCCHOHATBHOM
coo0mecTBe

3HaTth: KpI/ITepI/II/I 1 XapaKTECPUCTUKU ITapaMETPOB PE3YJIbTaTOB KOMIIBFOTEPHOI'O
KOHCTPYUPOBAHUS WUJIN IIOUCKA HOBBIX JICKAPCTBCHHBIX BCIICCTB

¥Ymerb: OnuchIBaTh U NPEACTaBJIATE PE3YJILTATOB KOMIIBIOTEPHOI'O KOHCTPYHUPOBaHUSA UJIN
TTOUCKA HOBBIX JICKAPCTBCHHBIX BEIICCTB

Banajerbs npakTH4YeCKHUM ONBITOM (TPYAOBBIMHM AeficTBUAMHU): ONUCHIBaHUS U
MPEACTaBICHHUS PE3yTbTaTOB KOMITBIOTEPHOTO KOHCTPYHPOBAHHS MIIU TIOMCKA HOBBIX
JIEKapCTBEHHBIX BEILIECTB

OIIK-9 CnocodeH pa3padaTbIBaTh
OMO0JIOTHYeCKH AaKTHBHBIX BelIeCTB,

U MPOBOJAUTH JOKJINHUHYECCKHE UCCICA0OBAHUS U UCIIBITAHUA JIECKAPCTBEHHBIX CPEACTB U
OHMOCOBMECTHMBIX H 6n0pasﬂaraeMux MaTepua’jaoB, a TAKKe FI/lel/lZlHl)IX MaTepuajioB u

KOHCTPYKIMIA JJI5l HY K1 OMOMeIMIMHbI U MPOMBILIJIEHHOCTH

OIIK-9.M /11 YuacTByeT B
pa3pabOoTKe METOJMKH IIPOBEACHUS
JOKIMHUYECKHUX UCCIIEOBAaHHH 1
UCIIBITAHUS JICKAPCTBEHHBIX CPEACTB
1 OHOJIOTHYECKH aKTUBHBIX BEIECTB,
OMOCOBMECTHMBIX M OHOpa3iaraeMbIX
MaTepHajoB, a TAKXKe THOPUAHBIX
MaTepuaIoB U KOHCTPYKUHUH JUIst
HYX]] OHOMEeTUIINHEI U
MPOMBILIICHHOCTH

3HaTh: KaK pa3padaThIBaTh U COACPIKATEIBHO apI'yMEHTUPOBATH CTPATETHIO PEIICHUS 3a1a4
KOMIIBIOTEPHOTO KOHCTPYHPOBAHHMS JIEKAPCTB HA OCHOBE CHCTEMHOTO H
MEXINUCLHUIUTHHAPHOTO TI0JIX0/I0B

YMeTh: pa3pabaTeiBaTh U COICPIKATENHHO apIyMEHTUPOBATh CTPATET IO PELICHHs 3a1a4
KOMIBIOTEPHOTO KOHCTPYHPOBAHHMS JIEKAPCTB HA OCHOBE CHCTEMHOTO H
MEXIUCLUIIMHAPHOIO IOX010B

BiageTs NpaKTHYeCKMM ONBITOM (TPYIOBBIMM J€HiCTBHUSAIMHU): Pa3pabOTKU U
COJICPIKATEILHOTO apI'yMEHTUPOBAHHS CTPATEI UK PELICHHMS 3a/1a4 KOMITBFOTEPHOT'O
KOHCTPYHPOBAHHUS JIEKAPCTB HA OCHOBE CHCTEMHOT0 M ME&XAUCLMILTMHAPHOTO MOXO0/I0B

ITIK-4 Cnocooden

PYKOBOIUTH paﬁOTaMﬂ Mo MCCJICTOBAHUIO JICKAPCTBCHHBIX CPEACTB

[IK-4.11/]1 PykoBoauT u ynpasisieT
JOKIMHUYECKUMH UCCIICIOBAHUIMHU
JICKapCTBEHHBIX IIPEIapaToB

3HaTh: OCHOBHBIC HACHTU(GUKATOPHI U GOPMATHI IPEICTABICHUS CTPYKTYP XUMUIECKHX
COEIMHEHU; METObI MALIMHHOTO 00yYEHHs; OCHOBHBIE (DU3HKO-XUMHIECKHE CBOUCTBA;
€IMHUIIBI N3MEPEHHs ¥ BH/IBI JAHHBIX ONUCHIBAIOIINX (PapMaKOJIOTHYeCKHe CBONCTBA
JIEKapCTBEHHBIX COETUHEHUI

YmMmerth: MNPUMCHATH METOAAMHU aHaJIn3a CBA3U «CTPYKTYpPa-aKTUBHOCTB»

Biajers npakTHYeCKUM ONBITOM (TPYXOBBIMH JI€HiCTBHSIMH): KOMIIBIOTEPHBIMH
nporpammamu DataWarrior, KNIME, GUSAR, PyMol, AutoDock, HeoOX0MuMBIMHE 15
aHan3a CBSI3HM «CTPYKTYpa-aKTUBHOCTB

TIK-4.1]/12 PykoBoauTt paboTamu 1o
(hapmarieBTHUECKOH pa3paboTke
JIEKapCTBEHHBIX MPENapaToB

3HaTh: OCHOBHBIC MICKTPOHHBIC OA3bI JAHHBIX XUMUYECKHUX COCTUHCHUH U JTeKapCTBEHHBIX
BEILIECTB, CoepKalie HHPOopMaLKIo 00 X CTPYKTYpe, CBOMCTBAX U OHMOJIOTHUECKON
AKTHBHOCTH, CBOOOJIHO BJIAJICTh CPEICTBAMH JIOCTyIa K HUM Yepe3 HHTEPHET

VYMeTh: paboTaTh C OCHOBHBIMH JIEKTPOHHBIMH 0a3aMHU-JaHHbIX XUMHYCCKUX COSANHECHHUHN U
JICKApCTBEHHBIX BEIIECTB, COJEpKANINe HHPOPMALIUIO 00 MX CTPYKTYpPE, CBOMCTBAX H
OHOJIOrMYECKON aKTUBHOCTH

Biiagers NpakTHYeCKHM ONBITOM (TPYAOBBIMH ACHCTBUSIMH): IOUCKA, XPAaHEHUS U
00pabOTKH JaHHBIX, CBA3aHHBIX CO CTPYKTYPaMHU, OMOJIOTHUECKOM aKTUBHOCTHIO U (DH3HKO-
XMMHYECKUMHU CBOHCTBAMU XHMMHUUYECKUX COSINHEHUH U JISKapCTB




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Blfll];l y4eOHBIX 3aHATHIi / PopMbI Bcero Pacnpenenenune yacos 1o
NMPOMEKYTOYHOM aTTecTalUH 4acoB ceMecTpam

8 9
YueOHble 3aHATHS
KonrakTHas pa6ora o0y4yaromuxcs ¢ npenoaasarejem B cemecrpe (KPO), B T.4.: 141 61 80
Jlekmmonnoe 3ausartue (J13) 32 16 16
JlaboparopHo-npakTudeckoe 3austue (JII13) 95 39 56
Kosmoksuym (K) 14 6 8
CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 108 44 64
B T.4.:
IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 108 44 64
ITpoMe:kyTOYHAsI ATTeCTALMSI:
KonrakTHas padora o0yuarommxcs B Xxoae npome:xkyrouHoii arrecrauuu (KPITA), B 12 3 9
T.4.:
Ok3ameH (D)** 9 0 9
3aver (3)* 3 3 0
CamocTrosiTesibHasi padoTa 00y4aromuxcsl NPU NOATO0TOBKe K MPOMeKYTOYHOMH 27 0 27
arrectannu (CPIIA)**
O6umas TpysoesKocTs s (OTI) B yacax: OT/I = KPO+CPO+KPITA+CPITIA 288 108 180

B 3aueTHbIX equnnmax: OT/I (B gacax): 36 8.00 3.00 5.00

* BpeMms [y mpoBeACHHUS MPOMEKYTOYHOHM arrectanuu B (opme 3a4éTa BBIACISETCS B paMKax
KoHTakTHOU paboTsl ([IB3) [IpoBenenue npomexxyTouHoM aTTecTanuu B popMe 3a4€Ta OpraHu3yercs

B COOTBCTCTBUU C PACIIMCAHHUECM 3aHATHUH.

ok HpOMe)KYTOLIHaSI aTTecTaluua 06yqa101unxc;1 IO JUCLMIIIIMHC B (I)opMe OK3aMCHa OPraHU3ycCTCs B
paMKax 9K3aMEHAIlMOHHOM CECCHHM COIJIaCHO pacliMCaHUI0 5K3aMCHOB. BperI Ha TIOATOTOBKY K

OK3aMCHY U €T0 MMPOXOKACHUC YCTAHABIINBACTCS yLIe6HBIM IIJIaHOM O6pa3OBaTeJILHOI>'I nporpaMMmal.




3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

8 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/m KOMIIETeH NN JUCHUILIHHBI
Pa3nen 1. XemoundopmaTnka
1 |OIIK-6.1/11, Tema 1. BBenenue B OcHOBHbIE METOJIBI U TOAXO01bl. POPMATHI MPeICTaBICHUS
OIIK-6.1M 3, xeMonHpopmMatuky. Gopmarst CTpyKTYp. UneHTHdUKaTOPbl XUMUYECKIX COSANHEHHH.

OIIK-9.M 11, ITK-
4111, TIK-4.1]12

IPEACTaBICHUA CTPYKTYP XUMUYECKUX
coenuHeHni. U neHTruKaTops
CTPYKTYD.

OIK-9.1]11, TIK-
4111, IK-4.1]12

2 |OIK-6.1/11, Tema 2. AAropuTMBl IOKCKA IO Hawn6onee m3Bectusie 6a3br nannsix (B/1) npencrasistomue
OIIK-6.1 3, CTPYKType coenuHeHni. ba3bl qaHHBIX |MH(GOPMALIUIO O CTPYKTypax U OHOIOTHYECKOil aKTHBHOCTH
OIIK-9.U1, IIK- |XxuMHueCcKuX, JIEKapCTBEHHBIX U XUMHUYECKUX coequHeHni. OnucaHne XUMHYECKUX COCTMHECHUN B
4111, [IK-4.1/12 |npUpOAHBIX COCTHHEHHH. (BM), MosekynspHBIE OTIEYaTKU. AHAIN3 rpadoB B

xeMouH(popMaTHKe. MeToIbI TONCKa XUMUIECKHX COSIMHEHHUIT B
6a3ax qaHHBIX. CXOICTBO XUMUYECKUX COCTUHEHUH U MOHITHE
«activity cliffy.

3 |OIIK-6.1U/11, Tema 3. Coznanue Mozienei cBsizu OCHOBHBIE METO/IbI U TIOAXO0/Ibl aHAJIN3A CBS3H «CTPYKTYpa-

OIIK-6.1M 3, «CTPYKTYpa-CBOICTBO» cBoiicTBOY. (Q)SAR. JlecKpUNTOPEI XUMHYECKUX COCTHHEHHH.

MeToabl MaIMHHOTO 00YYEHHS, HCTIOIb3YEeMBbIe ITPU MOCTPOCHUH
B3aMMOCBSI3U «CTPYKTypa-aKTHBHOCTB». Bammanus (Q)SAR
monenei. KNIME. bron3socrepusm.

Pazgen 2. KomnbloTepHas oneHka (papMaKo10ru4ecKuX U No004HbIX 3Q)(PEeKTOB JICKADCTBEHHBIX COCJUHEHHIT HA 0CHOBE

JAHHBIX 0 CTPYKTYpe JIMIaHI0B

OIIK-6.1 11,
OIIK-6.1M 13,
OIIK-9.1 11, ITK-
4111, TIK-4.1J12

Tema 1. KoMmnbroTepHas oueHka
n060YHBIX 3P PEKTOB, B3aUMOICHCTBHS
C JIEKapCTBCHHBIMI MUILICHSIMH,
AJIME, mexnexkapcTBEHHOTO
B3aUMOJICUCTBHS HA OCHOBE CTPYKTYPBI
JICKAPCTBEHHOT'O BEIIISCTBA.

KomnbrorepHble IporpaMMsbl 1 HHTEPHET PECYPCHL, UCIIOIb3YEMbIE
JUIsL OLIEHKH (DapMaKoJIOTHYECKUX M (PU3UKO-XUMHYECKHX CBOHCTB
JIEKapCTBEHHO-MONOOHBIX COeANHEHH

OIIK-9.1 11, ITK-
411, TIK-4.1J12

6enxa. PDB. Ctpykrypa PDB ¢aiina.

2 |OIIK-6.UA1, Tema 2. 3amMecTUTENN: KAYECTBEHHBIC M |3aMECTUTEIIN: KaYeCTBEHHBIC M KOJMUCCTBEHHBIC aCTICKThI
OIIK-6.1 13, KOJIMYECTBEHHBIE aCIEKTBI B3aMMOCBSI3H CTPYKTYpa — aKTUBHOCTh
OIIK-9.MA1, I[IK- [B3auMOCBs3U CTPYKTypa — aKTUBHOCTH
4.111, IK-4.1]12

3 |OIIK-6.1A1, Tema 3. KomnbroTepHast olieHKa KommbroTepHast oneHKa (hapMaKkoIorndeckux 3G QeKTos,
OIIK-6.1 3, (hapmakonorudeckux 3pPeKToB B3aUMOJCHCTBHS C JICKAPCTBEHHBIMH MHUIICHIMHI HA OCHOBE
OIIK-9.1 11, I1K- CTPYKTYpBI JIEKapcTBa
4.1, TIK-4.1]12

4 |OIK-6.111, Tema 4. [Tonuck IeKapCTBEHHBIX ITouck nexapcTBeHHBIX MUILIEHEH. basbl TaHHBIX MUIIEHEH
OIIK-6.1/13, muieHel. ba3pl JaHHBIX MUIIIEHEH JIEKaPCTBEHHBIX COSAMHECHUHN
OIIK-9.M 1, I[1IK- |mexkapcTBEHHBIX COCIMHEHHUI
4.111, IK-4.1]12

5 |OIIK-6.1A1, Tema 5. Peno3unimonnpoBanue PenozuimonupoBanue ieKapcTs
OIIK-6.1 13, JIEKapCTB
OIIK-9.M A1, TIK-
4.1, TIK-4.1]12

6 |OIIK-6.111, Tema 6. BupTyanbHblil CKpUHUHT U BupTtyanbHblil CKPUHUHT U ONTUMU3ALUSA C UCIIOJIB30BAHUEM
OIIK-6.113, ONTHUMHU3ALIUS KNIME u GUSAR
OIIK-9.M 11, ITK-
4.1, TIK-4.1J12

9 cemecTp
Ne Mudp HaumeHnoBaHue pasaeiia, TeMbl Copepsxanue pa3jea 4 TeMbl B JUAAKTHYECKHX eIHHULIAX
/m KOMIIeTeHIUH JAUCHUITHHBI
Pa3nen 1. 3D-QOSAR. MoaeanpoBanue TpeXMePHOH CTPYKTYPbLI 0eJIKa

1 |OIIK-6.1/1, Tema 1. I'enepanus TpexMepHbIX I'eneparnus TpexMepHBIX KOOPAUHAT. BeIYMcIUTEIbHBIE METOABI
OIIK-6.1M 3, KOOpIUHAT. BEIYUCTHTENEHBIC METOABI |ONTUMH3AINH T€OMETPUH CTPYKTYp. KoHpopMamoHHbIi aHAIN3.
OIIK-9.MJ1, IIK- |onTumu3aiuu reoMeTpun CTpPyKTyp. [ToTeHuuanbsl MOJIEKYJIAPHBIX B3aUMOACHCTBHUM
4111, [IK-4. 112 |KoHpOpMaIIMOHHBIN aHAIH3.

IToreHunanel MONEKyIAPHBIX
B3alMOIECHCTBUI

2 |OIK-6.1/11, Tewma 2. Ctpykrypa 6enka. MeToxsr CrpykTypa Genxa. MeTop! MOTydeHUs TPEXMEPHOH CTPYKTYPBI

OIIK-6.1M 13, MOY4YEHHsI TPEXMEPHOH CTPYKTYpPbI 6enka. PDB. Ctpykrypa PDB ¢aiina.




Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

/n KOMIIeTeHIHH JUCHUILIHHBI

3 |OIIK-6.1/11, Tema 3. B3aumopeiicTeue OeI0K- ITocTpoenue mozeneil HU3KOMOJIEKYJISIPHBIX COeIMHEHHM, TOUCK
OIIK-6.1M 13, JIUTaH[ KoH(opManuii, BelpaBHUBaHue B mporpamme SYBYL
OIIK-9.1 11, TIK-
4.111, IK-4.1]12

4 |OIIK-6.1A1, Tema 4. Metoast 3D-QSAR. Co3nanue |Co3nanue u mouck papmaxkodopa B 6a3e JaHHBIX TPEXMEPHBIX
OIIK-6.1 13, tapmakodopoB 1 papmaxoGopHEIH ctpykryp. Ilocrpoenue 3D-QSAR ¢ CoMFA mopenei.
OIIK-9.M/1, I[IK- |mouck.
4.1, TIK-4.1]12

5 |OIIK-6.1A1, Tema 5. MogenupoBanue TpexMepHOH |MozenupoBaHie TpeXMEpHOH CTPYKTYpHI OeIKa METOI0M
OIIK-6.1 3, CTPYKTypHI Oenka. [Iporenypst TOMOJIOTHYECKOTO MOJCTHPOBAHUS
OIIK-9.M A1, IIK- |onTuMu3anuu U yTOUHEHHE MOJEINEH.
4.1, TIK-4.1J12

Paznen 2. KoMnbloTepHblii NOMCK JIEKAPCTBEHHBIX COeJUHEHUIT HA OCHOBE OLIEHKHU HX B3aMMOJEICTBHSA ¢ TPeXMepHOii
CTPYKTYPOii Oesika

1 |OIIK-6.1/11, Tema 1. BupTyanbHblil CKpUHUHT ¢ BuptyanbHblil CKpUHHHT ¢ Hcoab30BaHue 3D cTpyKTypbl
OIIK-6.1 3, ucmoss3oBanue 3D cTpyKTypsI mutneHn B AutoDock Vina
OIIK-9.UA1, IIK- |munienu
4.1, TIK-4.1]12

2 |OIK-6.1/11, Tema 2. MonekynsipHas TUHAMUKa. MornexynsipHas AuHaMHKa. Banunanus mozgenei 6enkoB.
OIIK-6.1/13, Banuganus Mojenei 0eIKoB.
OIIK-9.1 11, TIK-
411, TIK-4.1J12

3 |OIIK-6.1A1, Tema 3. KomnprotepHast ontumuzanus | KommeioTepHas onTUMU3aus CTPYKTYP JIeKapCTBEHHBIX
OIIK-6.1113, CTPYKTYp JIEKapCTBEHHBIX COETMHEHUH.
OIIK-9.U1, IIK- |coenuHeHHMIA.
4.111, IK-4.1]12

4 |OIIK-6.1/11, Tema 4. PacueT sHepruu cBsA3bIBaHus B | MopaenupoBanue 0eI0K-0STKOBBIX B3aMMOICHCTBHIA.
OIIK-6.1M 3, cucremMe OeJIOK-JIUTraH/ HccnenoBanue CBA3BIBaHUS JTUTAHIOB C MyTaHTHBIMH OCJIKaMU.
OIIK-9.1 11, ITK- BupTtyanbHblii CKpUHUHT HOBBIX aKTUBHBIX CO€AUHEHUH C
4111, [IK-4.1112 HCII0JIb30BaHueM KoMOuHaimu MeToa0B (Q)SAR u qokuHra.

3.2. IlepeyeHp pa3aejioB, TeM [JTUCHHUILUIMHBI JJIS CAMOCTOAATEJbHOI0 M3y4YeHUS
00y4aoImMuMuCcs

Pa?)I[eJ'IBI 1 TEMbI JUCHUIIINHBI AJI9 CAMOCTOATCIBHOI'0O U3YUCHUSA 06yLIaI-OI_HI/IMI/IC${ B IIporpaMme HE

PEyCMOTPEHBI.




4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabt Ilepuon odyuenus (cemectp). [lopsiakoBbIEe HOMepa U KonuuyecTBo | Buabl Tekymero DopMbI
N | y4eOHBIX | HaHMMeHOBAHHS Pa3JesoB (MPU HAJIMYUHU), TEM, YUeOHBIX 4acoB KOHTPOJIsI MpoBeeHus
/m | 3aHATHIR* 3aHATHI KOHTAaKTHO# | ycrieBaeMocTH** TeKYILIero
pa6oTsI KOHTPOJIsI
yCIEeBaeMOCTH* **
KIl | OY [ P3
1 2 3 4 5 6 7 8
8 cemecTp

Paznen 1. XemoundopmaTuka

Tema 1. Benenne B xeMonHGopmaTuky. PopMaThel IPEACTABICHHS CTPYKTYP XUMHUYECKHX coeqnHeHni. M 1eHTHhHUKATOPBI CTPYKTYP.

1 J3 Beenenne B xemonHnpopMaTiky. PopMaTsl IpeaCTaBICHUS 2 I 1 1
CTPYKTYp XMMHUYECKUX COeIMHEHUH. VneHTndukaTopst
CTPYKTYD.

2 JIII3  |PucoBaHWe CTPYKTYp XUMHUYECKAX COSANHEHNH B XHMHUYECKOM 3 T 1 1 1

penaktope Marvin Applet. KonBepTarus pa3nmuuHbIx
(hopMaToB npeCTaBICHUS CTPYKTYP XMMHUUYECKUX COCIMHECHUI
B OpenBabel

Tema 2. AJ'IFODI/ITMBI IIOMCKa I10 CTPYKTYPE COCZ[I/IHGHI/Iﬁ. Bbazbl JIAHHBIX XUMHUYCCKHUX, JICKAPCTBCHHBLIX W IIPHUPOJAHBIX COGHHHGHHﬁ.

3 J3 AJropuTMBI IOMCKA IO CTPYKTYpE COeIUHEHUIl. ba3bl naHHBIX 2 pi§ 1 1 1
XHMHUYECKHUX, TEKaPCTBEHHBIX M NPHUPOAHBIX COSMHEHUH.

4 JITI3 Bazer narapix PubChem u ChEMBL, DrugBank, Zink, 3 T 1 1 1
BindingDB, ChemIDplus, ClinicalTrials.gov

5 JII3  |CoznaHue 00y4aromuX U TECTOBBIX BEIOOPOK /IS aHAITH3a 3 T 1 1 1

CBSI3H «CTPYKTypa-cBoiictBo» B DataWarrior. Co3nanune
KOMOHMHATOPHBIX OMbroTek B DataWarrior.

Tema 3. Co3raHnne MOJICIICH CBSI3U «CTPYKTYPa-CBOHCTBO»

6 JI3 Co3/1aHre MOJIENIEH CBA3U «CTPYKTYPa-CBONCTBOY 2 J1 1 1 1

7 JITI3 KNIME. Hcnonb3oanue KNIME st cosnanus SAR 3 T 1 1 1
MOJICTICH.

8 JII3  |HMcnons3oBanue KNIME nns nocTpoeHus KOJIM4ECTBEHHBIX 3 T 1 1 1
QSAR mopeneii.

9 J3 Co3pmanue MOJeTIel CBSI3H «CTPYKTYpa-CBOHCTBOY» (4acTh 2). 2 a 1 1 1
Bbuounsocrepusm.

10 JITI3 AHau3 CBA3U «CTPYKTYpa-CBOMCTBOY. BHOM30CTEpH3M. 3 T 1 1 1

11 K KommokBuyM 1o paszgeny 1 3 P 1 1 1

Paznen 2. KoMmmbroTepHas orieHKa (hapMaKoJIOTHICCKUX M TOOOYHBIX 3 (HEKTOB JICKAPCTBEHHBIX COCTMHCHUI HA OCHOBE JaHHBIX O
CTPYKTYpE JIMTaHI0B

Tema 1. KomnbrotepHas oneHka mo604HbIX 3()(HeKTOB, B3aUMOISHCTBHUS ¢ JiekapcTBEeHHBIMU MumIeHs MU, AJIME, MexnexkapcTBeHHOTO
B3aNMOJCHCTBUS Ha OCHOBE CTPYKTYPHI JEKapPCTBEHHOTO BEIIECTRA.

12 JIII3  |KommbloTepHast OIleHKA aacopOInH, pacipeielIeHus, 3 T 1 1 1
MeTab0In3Ma, BEIBEIECHHS U MEXKIIEKapCTBEHHOTO
B3aUMOJICHCTBHS HA OCHOBE CTPYKTYPbI JIEKaPCTBEHHOT'O
BEIECTBA.

Tema 2. 3aMeCTUTENIN: KQUECTBCHHBIC U KOJIMUCCTBCHHBIC aCICKThI B3aUMOCBSI3U CTPYKTYpa — aKTUBHOCTH

13 JI3 3aMeCTUTENIN: KaueCTBCHHBIC U KOJIMUCCTBCHHBIC aCIICKThI 2 pil| 1 1 1
B3aMMOCBSI3U CTPYKTYPa — aKTHBHOCTD

Tema 3. KomnbroTepHast olieHKa papMakoaoruyeckux 3G heKkToB

14 J3 KommnprorepHas onenka modoyHsIx 3¢ dexros, 2 a 1 1 1
B3aMMO/ICUCTBUS C JeKapcTBeHHbIMU MueHsIMu, AJIME,
MEKJIEKapCTBEHHOT'O B3aHMOAECIHCTBHS HA OCHOBE CTPYKTYPBI
JICKApCTBEHHOI'O BELIECTBA.

15 JIII3  |KommbroTepHast OL[eHKa TOKCHYECKUX (D (PEKTOB Ha OCHOBE 3 T 1 1 1
CTPYKTYpBI JIEKAPCTBA.

16 JIII3  |KommbloTepHas oleHKa apMakomornaeckux 3phexros, 3 T 1 1 1
B3aHMOJICHCTBUSI C JIEKAPCTBEHHBIMH MUIICHSIMH Ha OCHOBE
CTPYKTYPBI JICKAPCTBA.

Tema 4. ITouck JeKapCTBEHHBIX MUIICHEH. ba3bl JaHHBIX MHILIEHEH JICKAPCTBEHHBIX COCIMHEHHIA

17 I3 Ilouck nexapcTBeHHBIX MuUllIcHEH. ba3bl JaHHBIX MUIICHEN 2 bl 1 1 1
JIEKapPCTBEHHBIX COSTMHEHUH.

18 JITI3 ba3el JaHHBIX MHIIEHEH JEKapCTBEHHBIX COSAUHEHHMIA. 3 T 1 1 1




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMepa U KonunuyectBo | Buabl Tekyuiero DopMbI
N | y4eOHBIX | HaHMMEHOBAHHUS pa3aesoB (MPH HAJWYNHN), TeM, yIeGHBIX 4acoB KOHTPOJIS NpOBeeHNs
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoThl KOHTPOJIA
yCIeBaeMOCTH ™ **
KIT | OY | P3
1 2 3 4 5 6 7 8
Tema 5. Peno3uiimoHNpOBaHUE JIEKAPCTB
19 | JI3 IPel‘I03I/ILIPIOHI/IDOBaHI/Ie JIEKapCTB 2 | pi| 1 | 1 | 1
Tema 6. BuptyanbHblii CKDUHUHT ¥ ONITUMHU3AIIHS
20 JITI3 Python B xemoundopmatuke. RDKit 3 T 1 1 1
21 JIII3  |BupTyaibpHblil CKpDUHUHT ¥ ONTUMHU3ALMS C UCIIOIBb30BaHUEM 3 T 1 1 1
KNIME, RDKit (qacts 1)
22 JIII3  |BupTyasbHblil CKpHHUHT M ONTUMU3ALMS ¢ UCIIONIBb30BaHUEM 3 T 1 1 1
KNIME, RDKit (4acTb 2)
23 K KommokBuyM 1o pasaeny 2 3 P 1 1 1
24 3 HrtoroBoe 3aHsTHE 3 MA 1 1
Bcero B cemecTpe 64 23 23 22

9 cemecTp

Paznen 1. 3D-QSAR. MoaenupoBaHue TpPeXMEPHOH CTPYKTYPhI OeIKa

Tema 1. I'enepanus TpeXMepHbIX KOOPAUHAT. BeIMucCIUTENBHBIC METOIBI ONITUMU3ALMU F€OMETPHH CTPYKTYp. KoHdpopManmoHHbIit
ananu3. [ToTeHIMaIbl MOJIEKYISPHBIX B3aUMOICHCTBUH

25 J3 T'enepanus TpexMepHbIX KOOpAUHAT. BerunciaurensHbie 2 pi§ 1 1 1
METO/IbI ONITUMHU3AIIIH T€OMETPUH CTPYKTYP.
Konhopmannonnsiii ananus. [loTeHITHaNEl MOJIEKYIJIIPHBIX
B3alMOACHCTBUI

26 JITI3 O3HaKoOMJICHHE C MporpaMMHubIM KommuiekcoM SYBYL. 4 T 1 1 1

27 JIII3  |IlocTtpoeHHe Mozeneil HU3KOMOJIEKYIISPHBIX COSANHEHUH, 4 T 1 1 1
MOUCK KOH(OpMaLHii, BEIpaBHUBaHKe B iporpamme SYBYL
(gacTp 1)

28 JIII3  |IloctpoeHue Mozenel HU3KOMOJIEKYIAPHBIX COeAUHECHUN, 4 T 1 1 1
MOUCK KOH(OpMaIHii, BRIpaBHUBaHKe B iporpamme SYBYL
(gacTsh 2)

Tema 2. Ctpykrypa Oenka. MeToapl MOTyYSHHS TpeXMEPHOH cTPYKTYphI 0enka. PDB. Crpykrypa PDB daiina.

29 J3 CrpykTypa Oenka. MeToabl MOTy4IeHHs TPEXMEpHOH 2 a 1 1 1
crpykTypsl 6enka. PDB. Ctpykrypa PDB daiina.

Tema 3. B3anmopaeiictere 0€JIOK-JIMTaH

30 | JI3 |B3aHMoz[eﬁCTBHe OCITOK-JINTaH,T 2 | pi| 1 | 1 | 1

Tema 4. Metozpl 3D-QSAR. Co3nanue papmakodopoB 1 hapMakohOpHBIH MOUCK.

31 I3 Mertozst 3D-QSAR. Co3nanne papmaxodopos n 2 pi 1 1 1
(bapMaxkopOPHBII MOUCK.

32 JIII3  |Co3nanme u mouck papmakodopa B 6a3e JaHHBIX TPEXMEPHBIX 4 T 1 1 1
CTPYKTYP

33 JITI3 IToctpoenne 3D-QSAR ¢ CoMFA monenei. (dacthb 1) 4 T 1 1 1

34 JITI3 IToctpoenne 3D-QSAR ¢ CoMFA moaenei. (4actsb 2) 4 T 1 1 1

Tema 5. MoenupoBalue TpeXMEPHOM CTPYKTYPEI Oenka. IIponeaypsl ONTHMU3ALKMK U YTOYHEHUE MOJIETEH.

35 JI3 MogenupoBaHie TPEXMEPHOI CTPYKTYpsI Oenka. [Iporenyps 2 pil| 1 1 1
ONTUMH3AIIH U YTOUHCHHUE MOJICIICH.

36 JIII3  [MopaenupoBaHHe TPEXMEPHOH CTPYKTYpHI OeIKa METOIOM 4 T 1 1 1
TOMOJIOTHYECKOI0 MOACTHPOBAHUS

37 K KommoksuyM 1o pasgeny 1 4 P 1 1 1

Pa3nes 2. KoMnbloTepHBIN MOUCK JIEKAPCTBEHHBIX COCIMHEHHI HA OCHOBE OLICHKH UX B3aMMOJCHUCTBUS C TPEXMEPHOU CTPYKTYpOii
Oenka

Tema 1. BupTyanpHblii CKpHHHHT ¢ MCIIOJIB30BaHuE 3D CTPYKTYPHI MUIIIEHU

38 J3 BuptyanbHblif CKprHHUHT ¢ Hcoiab30BaHne 3D cTpyKTypbl 2 a 1 1 1
MHIICHH

39 JITI3 _ |Beenenue B AutoDock Vina 4 T 1 1 1

40 JIII3  |BupTyaipHbIi CKPUHUHT ¢ UCTIONb30BaHuE 3D cTpyKTypbl 4 T 1 1 1
muiiend B AutoDock Vina. (dacts 1)

41 JIII3  |BupTyaipHblil CKpUHUHT ¢ UCNONIb30BaHUE 3D CcTpyKTypbl 4 T 1 1 1

mumesy B AutoDock Vina. (yacts 2)




Ne | Buasl [epuon o0yuyenus (cemectp). [lopsiikoBbie HOMepa U KonunuyectBo | Buabl Tekyuiero DopMbI
N | y4eOHBIX | HaHMMEHOBAHHUS pa3aesoB (MPH HAJWYNHN), TeM, yIeGHBIX 4acoB KOHTPOJIS TPOBeIeHNsI
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycmeBaeMoCTH ™ * TeKyLIero
padoThl KOHTPOJIA
yCIeBaeMOCTH ™ **
KIT | OY | P3
1 2 3 4 5 6 7 8
42 JIII3  |BupTyaipHbIil CKDHUHUHT HOBBIX AKTHBHBIX COCIMHEHHH C 4 T 1 1 1
UCIIOIb30BaHNeM KoMOnHarmy MeTooB (Q)SAR n nokunra
(gactb 1)
43 JIII3  |BupTyaipHBIi CKDHHUHT HOBBIX aKTHBHBIX COCIMHEHHH C 4 T 1 1 1
UCIIOIb30BaHNeM KoMOuHarmy MeTo10B (Q)SAR n nokunra
(gacTh 2)
Tema 2. MosekyiisipHasi AMHaMHUKa. Baaumanust Mojieneit 0eaKoB.
44 | JI3 |MOH6KyﬂﬂpHa${ nuHaMuKa. Banmumarus Moaenaeii 6eaKoB. | 2 | J1 | 1 | 1 | 1
Tema 3. KoMnbloTepHas ONTHMU3ALHS CTPYKTYP JEKAPCTBEHHBIX COSTMHEHUH.
45 I JITI3 II/ICCHBJIOBaHI/Ie CBS3BIBAHUS JIMTAHOB C MYTAHTHBIMH O€JIKaAMHU I 4 I T | 1 | 1 | 1
Tema 4. Pacyer SHepruy cBS3bIBAHUS B CHCTEME OSJIOK-JIUTaH]T
46 JI3 KomnbroTepHas onTUMU3aIUs CTPYKTYP JI€KapCTBEHHBIX 2 pi§ 1 1 1
coeMHEHMH. PacdeT sHepruu CBS3BIBAHMS B CHCTEME OETIOK-
JIMTaHIL
47 JIT3 MopenupoBanue 0el0K-0€IKOBBIX B3aUMOAENCTBUI 4 T 1 1 1
48 K KommokBuyM 1o pasaeny 2 4 P 1 1 1
49 €) Ok3ameH 9 MA 1 1 1
Bcero B cemecTpe 89 24 24 24
Bceero no ajucuunianne 153 47 47 46
(¥, **, *** cMOTpH yCIIOBHBIC 0003HAYCHUS)
Ycii0BHBIC 0003HAYCHHSA
Bunb! yueOHbIX 3aHATHI™
Buab! yueOHbIX 3aHATHIH CoxpanménHoe HaMMeHOBaHHe
JleximoHHOEe 3aHATHE Jlexius JI3
JlabGopaTopHO-TIIPaKTHYECKOE 3aHATHE JlaGopaTopHO-TIpaKTHYECKOE JIII3
Komnnoksuym Konnoxsuym K

Buapl Texymero kontpos ycneBaemoctu (BTK)**

Buas! Tekyimero KOHTpoJist CoxpaménHoe Conepixanune
ycneBaemoctH (BTK) HauMMeHOBaHUe
Texymmuit Juctmmmaupytomuii | JI | Kortpons nocemaemocTtr 3aHATHI 00y9aroIMCst
JTUCHMILTMHUPY IO
KOHTPOJIb
Texymmii TeMaTu4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronUMCcs 3HAHIH, yMEHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AesTeIbHOCTH MO TeME 3aHATUS
Texymuit pyOexHbIi Py0exHbIit P | Ouenka ycBoeHus 00y4aroniMcs 3HAHUH, YMEHHI U OTIbITa
KOHTPOJb MPaKTUIECKOH AESTEIFHOCTH MO TeMe (pa3aery, MOIYIIO) JUCIUILTHHBI
®opMBI TPOBEICHUSI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***
Ne | @opmbl npoBeJeHUS TEKYIEr0 KOHTPOJIS Texnnyeckoe u Bo03M0:KHOCTB NPOBEACHHS TEKYLIET0
ycneBaemocTu odyvaromuxcs (PIITKY) COKpauIéHHoe KOHTPOJIS1 yCIIeBAeMOCTH 110 BHIAM KOHTPOJIsSI
HaHMeHOBaHHe
Pl | T P
1 | KonTpousbs npucyrcrBus IIpucyrctBue KIT | +
2 | Ompoc ycTHBIH Omnpoc yCTHBIH oy +




(I)OprI MPOBEACHUSA TEKYIIEr0 KOHTPOJISA

Texnnueckoe u

Bo3moxkHOCTH MPOBEACHUSA TEKYIIETr0

ycneBaemocTu odyuarommuxes (PIITKY) COKpaléHHoe KOHTPOJISI yCIIeBaeMOCTH 110 BUAAM KOHTPOJISA
HAHMEHOBaHHeE
P | T P
3 | PemeHune mpakTHUECKOH (CUTYyallHOHHOM) IIpaktudeckas P3 +
3a7a4n 3a7a4a




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

Cemectp ®opmMa NPoOMe:KYTOUHOM ®opma npoBeicHUs IPOMEKYTOUHOM aTTecTAlUU
arrecTapuu****
1 2 3
8 3auer Kontpons npucyrersust, Onpoc ycTHbIH
ceMecTp
9 DK3aMeH Kontpons npucyrersust, Onpoc ycTHeli, Pemenue npakTuyeckoit
ceMecTp (cuTyallMOHHOW) 321291

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOM aTTeCTAIIMH CokpanéHHnoe HaHMeHOBaHMe

DK3aMeH DK3aMeH

3ager 3auer




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

8 cemecTp
CooTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbI POBeIeHHUS TEKYIIEro Kou-Bo . Makec. KoJ- CHTHHIOBLIM GAJLIAM
KOHTPOJIS yCIIeBaeMOCTH KOHTpoJIel | B0 06aJLU10B
TK|BTK ]| OT1. | Xop. | YioBa.
JlaGoparopHo- I3 Pemenue PAKTHYECKOH P3 13 156 Bl T 12 8 4
MPAKTHYECKOE 3aHITHE (CUTYaIMOHHOM) 3a/1a4K
KonokBuym K Onpoc yCTHBII oy 2 352 B| P 176 | 117 59
CyMMa 0ajIoB 110 JIUCIUILIMHE 38 CEMECTP 508
9 cemecTp
CooTBeTCTBHE OLIEHOK
TR — ®DopMbI IPOBEACHUS TEKYLIero Koui-Bo ) Make. ko0J1- CHTHHIOBLIM Ga/LIaM
KOHTPOJISI yCIIeBAeMOCTH KOHTpoOJIel | B0 6aJLUI0B
TK|BTK|Ota. | Xop. | YaoBJ.
JlaGoparopHo- 13 Pemenne TPaKTHYECKOH P3 14 168 Bl T 12 3 4
MPAKTHYECKOE 3aHITHE (CUTYalIMOHHOM) 32124l
KomtokBuym K Onpoc YCTHBIA oy 2 352 B P 176 | 117 59
CymMma 0ajuIoB 10 JMCHUILIMHE 33 CEMECTP 520

Kpurtepuu BbicTaB/IeHUS] OLEHOK NPH NMPOXO0KIEHNUH NMPOMEKYTOUHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA yCIeBAeMOCTH 00y4Yalollerocss M pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA 10 AUCHHUILIMHE (MOYJ/II0) MJIU eé YacTH B ceMecTpe)

8 cemecTp

Mxana Kpurepum BoicTaB/IeHUS] OLlEeHKH
OLICHHBAHUS
«324TEHO» PetiturroBHII Oarmt — He MeHee 60 % (He MeHee 296 OanoB)

n
HOHy‘IeHI/IC OLCHKHN HC HUKE «YyAOBJIECTBOPUTECIILHO» 3a IMIPOXOKACHUE KAXKIAOT0 TEKYIIETO py6e)KHOI‘O KOHTPOJIA B
CEMECTPEC

«He 3a4TeHo» |PeiiTuHroBslit 6ama — menee 60 % (MeHee 296 6anioB)
ﬁ/(l)d;;lqeﬂne OLIEHKH HI)KE «yJIOBJIETBOPHUTEIBHO» 32 IPOX0XKICHUE XOTS OBl OJJHOTO TEKYILEro pyOesKHOr0 KOHTPOJIA B
CEMCCTPC MJIM HC IMMPOXOKICHUC py6e>1<H0r0 KOHTPOJIA

Kpurtepuu BbhICTaBJ/IEeHUS OLEHOK NMPH MPOXO0KAEHUH MPOMEKYTOUHOH aTTecTanuu B Gopme
JK3aMeHa (Ha OCHOBAHMM PpeHTHHra YyclneBaeMoCTH oO0yvyamoumerocs # pe3yJbTaToB
NMPOXO0KAEHUS TEKYIIero pyoe:KkHOro KOHTPOJIS M0 JMCHUILIHHE (MOAYJII0) WIHN €€ YacTH)

CEMECTD
IIxaJjia oueHnBaHus Kpurepuu BbICTaBJIEHHS OLIEHKH
«OTJITHYIHO» PeiitunroBeiii 6ayut ve Menee 90 % (He menee 900 6aioB)

u
IMosy4yeHue OLEHKHU HE HIKE «YIOBJIETBOPUTEIBHOY 3a MIPOXOKIECHHUE KAXKIOT0 TEKYIIETO PyOEKHOrO
KOHTPOJISL B CEMECTPE




IlIkayia oneHMBAHUSA

Kputepun BhICTABJIEHHS OIEHKH

«XOPOLIO

PeiitunroBerit 6amt He Menee 75 % (He Menee 750 6amioB)

u

[MomyyeHue OLEHKH He HIKE «YIOBICTBOPUTEIBHOY 32 MPOXOXKICHHE KaXI0TO TEKYIETo pyOeKHOTO
KOHTPOJISL B CEMECTpe

«yA0BJIETBOPUTEIBHO»

Peitrunrossiii 6amt He meHee 60 % (ue Menee 600 6aoB)

"

INomy4enue OIEHKHN He HIKE YIOBICTBOPUTEIHHOY 3a MIPOXOXKIECHHUE KaXI0T0 TEKYIIETo pyOeKHOTO
KOHTPOJISL B CEMECTPE

«HEYAOBJECTBOPUTEJIbHO»

Peiitunrossrii 6amt menee 60 % (menee 600 H6anoB)

W/WITI

[MonyyeHue OLEHKH HIKE «yIOBISTBOPUTEIBHO) 3a MIPOX0KICHHE XOTsI ObI OJJHOTO TEKYIIETro PyOeKHOTO
KOHTPOJISL B CEMECTPE FITH HE MPOXOXKACHUE PYOEKHOTO KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

8 cemecTp

IlepeyeHb KOHTPOJIBbHBIX HOPMATHBOB /sl NMOATOTOBKH K MPOMEKYTOYHOI aTTecTalMud B
¢opme 3auérTa

Paznen 1. Xemonndopmaruka

OcHoBHas orMa XeMOMH(POPMATHKH.

[IpencraBneHuss MOJEKyII.

OcHoBHbIE UIEHTU(UKATOPHI XUMUYECKUX COETMHEHUH.

enan KOMNBbIOTEPHOTO NMPEACTABIECHUSI XUMUYECKUX CTPYKTYD.

JInHeitHOE peACTaBIECHHE CTPYKTYP MOJIEKYII.

Tomonornueckoe npeacTaBIeHUs! CTPYKTYP MOJIEKYJI.

®opmat SMILES, ero npeumyiecTBa 1 HEJJOCTATKH.

MOL ¢opmart, ero npenMyIiecTBa U HeTIOCTATKH.

®opwmar InChl, ero mpenmymiecTBa U HEJOCTATKH.

®opmyna Mapkymia, ero npeumMyIecTBa 1 HeI0CTaTKH.

. CX0aCTBO XMMHYECKHUX COECUHEHUM

. Koadpumment Tarumoro.

. IonsTue “activity cliff”

. CBoOomHO gJocTymHBIE 0as3bl JaHHBIX, COAEPXKAamUX HWHPOPMAIUIO O CTPYKType H
OHMOJIOrMYeCKON aKTUBHOCTH XUMHYECKHUX U MPUPOIHBIX COEAMHEHUH.

. XMMHYECKHE PENAKTOPBI.

. JlecKpunTOpbl XUMHUYECKUX COCAUHEHHI.

. KNIME.

. OECD npunnuns! Banuaamuu QSAR mMopaenei.

. MeTopr MamIMHHOTO 00YYEHUs, HCIIONb3yeMble [yt co3nanust QSAR monerneit.

. AnroputMm co3nanus u Banuganuu QSAR monenei.

—
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Paznen 2. KomnbroTepHOE KOHCTPYUPOBAHHE JICKAPCTB HA OCHOBE CTPYKTYPHI JTUTAHIIOB

1. Octpast u XxpoHUYeCcKass TOKCUYHOCTh

2. DKCTpanosus YKCIIEPUMEHTATBHBIX TAHHBIX TIOJYYEHHBIX HA )KUBOTHBIX HA YEIIOBEKA
3. OcHoBHbIE YPPEKTHI, UCTIONB3YEMBIC I OIICHKU YKOTOKCUIHOCTH

4. OcHoBHbIE 3(]EKThl, UCHOIb3yeMble IS OLEHKH TOKCHKOJIOTHYECKUX CBOMCTB JIEKapCTB Y
4eJI0BeKa

5. KOMHLIOTCpHBIC nporpaMmbl HCIIOJB3YCMBIC [JII OLCHKHU 3SKOTOKCHUKOJIIOTMYCCKUX CBOMCTB
COE€JUHECHUI (MCTOI[LI MAaIIUuHHOT'O 06yquI/I${, JACCKPUIITOPHI, 0C06€HHOCTI/I)

6. KoMmproTepHbI€ IPOrpaMMbl UCIIOJIB3YEMBIE JUIsI OLIEHKH TOKCUKOJIOTUYECKMX CBOMCTB COEIMHEHUN
(MeToIpI MAIIMHHOTO O0YYEHHUs1, IECKPUIITOPBI, OCOOEHHOCTH)

7. Ilousatue off-target u anti-target mumenu. [Ipumepsl MuIIeHEH, CBA3aHHBIX C MOOOYHBIMU
s dexramu.

8. B3aHMOﬂCﬁCTBHH JICKapCTB. Tunsl B3auMoaeHCTBUS JICKApCTB.

9. buonornueckoe B3aMMOJICHCTBUE JIEKAPCTB.



10. Komnbrotepusie nporpammbl PASS, GUSAR u PharmaExpert
11. KomnbroTepHbIil IpOrHo3 METab0aM3Ma COETMHEHUI.

12. Kommetorepusiii nmporno3 ADME cBoiictB (mpumepsl cBoiCTB). CBOOOIHO-IOCTYIHBIE BEO
cepBucsl 15t mporaoza ADME cBoiicTs.

13. CB0OOAHO-TOCTYIIHEIC BeO CEPBUCAMH 10 MPEACKA3aHUIO B3AMMOJICHCTBHSI IUTAHIOB C MUIIICHSIMU
14. CBOOOAHO-TOCTYITHBIE CEPBUCHI IO MPEACKA3aHUIO0 TOKCUIHOCTH
15. ba3bl JaHHBIX MUILIEHEW JIEKAPCTBEHHBIX COCIMHEHUN

9 cemecTp

IlepeyeHbr NPaKTHYEeCKUX YMEHHH M HaBBIKOB /Jf NOATNOTOBKH K IPOMEKYTOYHOM
arrecrauuu B popme 3K3aMeHa

Paznen 1. Xemoundopmaruka

OcHoBHast 1orMa XeMOUH(GOPMaTHKH.

[IpencraBneHuss MOJIEKYJI.

OcHoBHbIE UIEHTU(UKATOPHI XUMUYECKUX COETMHEHUH.

[{enn KOMIIBIOTEPHOIO MPEACTABICHUS XUMUYECKUX CTPYKTYP.

JIuneliHOe npecTaBIeHne CTPYKTYP MOJIEKYJL.

Tononornyeckoe MpeACcTaBICHNS CTPYKTYP MOJIEKYI.

®opmat SMILES, ero npeumyiiecTBa 1 HeJJOCTaTKH.

MOL ¢opmart, ero npeuMyIiecTsa u HeIOCTaTKH.

®opmat InChl, ero npenmyiiecTBa 1 HETOCTATKHU.

®opmyna Mapkymia, ero npenuMyIiecTBa U HeIOCTATKH.

. CX0ACTBO XMMHUYECKHUX COETMHEHUI

. Koapdpumment Tanumoro.

. Ionsarue “activity cliff”

. CBoOonHO pnocTymnHble 0a3bl JaHHBIX, COJepXKalmux HUHQOpManui0 O CTPYKType U
OMOJIOrMYeCKON aKTUBHOCTH XMMHYECKHUX U MPUPOIHBIX COEAMHEHUH.

. XMMHYECKHE PENAKTOPBI.

. JlecKpunTOpbl XUMHYECKUX COCTUHEHHI.

. KNIME.

. OECD npunmune! Banmunanun QSAR moneneid.

. MeTonpl MammMHHOTO 00y4YeHHMsI, UCTIOb3yeMble i co3nanus QSAR moneneid.

. Anroputm co3nanus U Banuaanuu QSAR monenei.

ke ke
ROV RWN

—
NeNe N No )RV}

[\
=

Paznen 2. KomnproTepHOE KOHCTPYHPOBAHUE JIEKAPCTB HA OCHOBE CTPYKTYPBI JIUTAHIOB

1. OcTpas u XxpoHUYeCcKasi TOKCUYHOCTb

2. DKCTpanosuus KCIePUMEHTAIbHBIX JTAHHBIX MOJYyYEHHBIX HA dKUBOTHBIX HA YEJIOBEKA
3. OcHoBHBIE 3P PEKTHI, UCTIOIB3YEMBIC IS OIICHKU 3KOTOKCUIHOCTH

4. OcHoBHBIC Y(P(DEKTHI, UCIOIB3YEMbIC JJISI OLICGHKH TOKCHUKOJIOTHYECKHX CBOMCTB JICKAPCTB Y
YeJI0BeKa

5. KoMmbroTepHble IpOrpaMMbl HUCIIOJIB3YE€MBIE JUISI OLEHKHM JKOTOKCHKOJIOTMYECKHUX CBOMCTB
COeZMHEHUH (METOABI MALTMHHOTO 00Yy4EHUSs, IECKPUTITOPHI, 0COOCHHOCTH)



6. KommproTepHbIe POrpaMMBbl HCIIOIB3yEMBbIE JUTSI OLEHKH TOKCHKOJIIOTUIECKUX CBOWCTB COSAMHEHUI
(MeTo/BI MAIIMHHOTO 00YYEHHUsI, IECKPUITOPbI, 0COOEHHOCTH)

7. Tonstue off-target m anti-target mMumenu. [Ipumepsl MumIeHeH, CBS3aHHBIX C TMOOOYHBIMH
apdexTamu.

8. B3aumopeiictBus nekapcTB. TUIBI B3aUMOJEHCTBUS JIEKAPCTB.
9. buonoruueckoe B3auMo/IEHCTBUE JIEKAPCTB.

10. Komnsrotepusie nporpammsl PASS, GUSAR u PharmaExpert
11. KomnbroTepHblii MPOrHo3 MeTaboIu3Ma COeIMHEHUH.

12. Kommetotrepusiii nporno3 ADME cBoiictB (mpumepsl cBoicTB). CBOOOIHO-IOCTYIHBIE BeO
cepsuchl 4 nporioza ADME cBolicTs.

13. CBoOOAHO-AOCTYIIHBIE BEO CEpPBHCAMH IO MPEACKA3aHUIO B3aMMOCHCTBHSI TUTAHIOB C MULIICHSIMHU
14. CBOOOAHO-AOCTYIIHBIE CEPBUCHI O MPEACKA3aHUIO0 TOKCUYHOCTH

15. ba3bl JaHHBIX MUILICHEH JICKAPCTBEHHBIX COCTMHEHUIN

Paznen 3. 3D-QSAR. MoaenupoBaHue TpeXMepHOH CTPYKTYPbI 0eJiKka

1. /IBa OCHOBHBIX MOJAXO0JAa MO MOJEIUPOBAHUIO CTPYKTYpPbl U CBOMCTB MoJiekysd. [IpeumymiecTBa u
OTpaHUYEHUSI.

2. Ilons cun: 4TO BXOAUT B MOHATHE, OCHOBHOE YPaBHEHME, OTKY1a OepyTCsl TapaMeTphl.
3. Kondopmarus MoseKyI1, METOIbl pacueTa KoHpopMaruii

4. benku: nentuaHasi cBs3b, Kapta Pamauannpa, OCHOBHBIE CHJIbI, Y4acTBYIOIIHME B (OJJIUHIE U
NOJIEPYKAaHUU CTPYKTYpPHI Oesika

5. IlepBuyHas, BTOpUYHAs, TPETHYHAS M YETBEPTHUYHAS CTPYKTypa Oenka. MeTOIbl OIpeneeHHs
CTPYKTYpHbI Oenka

6. OCHOBHBIE METO/bI MOJIEIMPOBAHUS TPEXMEPHOU CTPYKTYpbI Oenka. [IpenmyiiecTBa 1 OrpaHu4eHUs
7. YTO HYHO JJIs1 TIOJTHOM XapaKTepUCTUKH B3aUMOICHCTBHS Oellka M JIUraHaa

Paznen 4. KoMnbloTepHBII NOUCK JIEKAPCTBEHHBIX COEAMHEHMII Ha OCHOBE OLIEHKM HX
B3aMMOJICHCTBHSI C TPEXMEPHOUN CTPYKTYpOid Oesika

1. Mozaenu B3auMOAECHCTBHS OCIIOK-JTUTaH I, OCHOBHBIC PUHIIUIIBI, 3AJI0)KEHHBIC B HUX

2. Kakue cuibl y4acTBYIOT B B3aMMOACHCTBHM OenoK-Turan. Mx kpatkas XxapakTepUCTHKA.
3. OcuoBnble MeTo 16l 3D-MonenupoBanus 1 Ligand-Based Drug Design

4. Kakue MeTo/1bl UCIIOJIb3YIOTCS IPU BUPTYaJIbHOM CKPUHUHIE

5. @uIBTPHI AT TOATOTOBKH 0a3bl TAaHHBIX JUIsl BUPTYAJILHOTO CKPHHUHTA

6. MeTonbl reHeparys 1103 JUTaHIoB IIDU MOJICKVIIIDHOM TOKHHTE.



7. OueHouHble GYyHKIMHM TOKWHTA: THUITHI OIICHOYHBIX (PYHKIIMMA, YTO YUUTBHIBAIOT, YTO HET. TOYHOCTH
OIICHOYHBIX (PYHKITHH.

Oo0pasen OusteTa 1JI NPOBEAEHNUS IK3aMeHa

OI'AOY BO PHUMY wum. H.U. ITuporoBa Munszapasa Poccuu (ITuporoBckuii Y HUBEpCcUTET)

Kadenpa 6nonndopmarnku MbD
buaer Ne
JUTSL TIPOBEICHUS SK3aMeHa 10 TUCHUIUTMHE « KOMITBIOTEpHOE KOHCTPYHPOBAHKE JIEKAPCTBY 110
nporpaMmme crenranuTeTa mno cneuraibHocTH 06.05.02 dyHnaMeHTanbHas U MPUKIIagHAs
ouoJorus
HarpaBJIeHHOCTH (Mpoduias) buomeaumnuna

1. OcHOBHBIE UACHTU(HUKATOPHI XUMUYECKUX COCTMHCHHH.

2. OcHoBHbIE 3Q(HEKThI, UCIIOJIb3YEMbIe ISl OEHKH TOKCUKOJIOTUYECKUX CBOMCTB JIEKAPCTB Y
YelioBeKa.

3. Kondopmarus MosnekyI1, METOIbl pacueTa KOHQOpMaIlHii.
4. Kakue cuiibl y4acTBYIOT B B3aUMOAEHCcTBUM Oenok-nurana. Mx kpaTkasi XxapaKTepuCTHKa.
3aBeayronuit kadenpoit
Jlarynun Anekcei

AJleKkcaHIpOBUY
JIoKTOp OMOJIOTMYECKUX HAYK

Kadenpa ouonnpopmatuku MbD




8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI
MeTtoanyeckue yKazaHusi VISl NOATOTOBKH K 3aHATHAM JIEKIIHOHHOI'O THIIA
1. Mmetp noctyn k cetu "MHTepHer".
2. meTp TeTpaab U1 3aIIMCH KOHCIIEKTOB.
3. O3HaKOMUTbHCA ¢ Y4eOHBIM MaTEpUAIOM O YUeOHHUKY, YUeOHBIM OCOOUSM, a TAKXKe IJEKTPOHHBIM
00pa3oBaTebHBIM pPeCypcaM ¢ TEMOM JaHHOM JEKIHH.
4. 3anucaTh BO3MOXHBIE BOIIPOCHI, KOTOpBIE ClEeAyeT 3aJaTh IPENoAaBaTell0 II0 MaTepuaily
M3Yy4YEHHOMH JIEKLINN.
MeTtoanyeckue yKazaHusl VISl IOATOTOBKHU K 3aHATHAM J1a00paTOPHO-NPAKTHYECKOr0 THIIA
1. Ilpocnymarh JEeKIMIO, 3aIUCAHHYIO B IMYHOM KaOMHETE CTYJIeHTa, U 3aKOHCIIEKTUPOBATH €.
2. O3HaKOMHUTBHCS C TEOPETUUYECKUM MATEpHUAJIOM, M3JI0KEHHBIM B Y4eOHHMKaX, METOJUYECKUX
nocoOusX U B IMYHOM KaOMHETE CTY/ACHTA.
3. BBINOIHUTH NMUCHMEHHBIE JOMAIIHUE 3a4aHU JUIsl IOATOTOBKH K 3aHATHIO.
4. O3HaKOMUTBCS M 0OOPMUTH J1a0OPATOPHYIO paboTy 1O TeMe 3aHATHS.
5. O3HaKOMUTCS C TECTOBBIMH 3aHATUAMM IO U3Y4aeMOM TeMe B JINYHOM KaOMHETEe CTYJEHTa, IPOHTH
CaMOKOHTPOJIbHOE TECTUPOBAHUE.
6. IToAroToBUTH KOHCIIEKT K 3aHATHIO 110 U3y4aeMOil TEME.
MeToan4yeckue yKa3aHHUsA I MOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)
JUIs MOATOTOBKHM K TeKylleMy pyOeXHOMY (MOAYJIbHOMY) KOHTPOJIIO O0ydYaroImiemycsl Cieryer
U3y4YUTh y4eOHBIH MaTepuas Mo TeMaM U (MJM) pasjenaM JUCLMIUIMHBI, BKIIOYEHHBIM B JAaHHBIH
pyOexHBIN KOHTPOJb. O3HAKOMUTBCS C IPUMEPOM OMIIeTa, 03HAKOMHUTCS C TECTOBBIMHU 331aHUSIMHU B
JUYHOM KabuHere cTyaeHTa. [IpopaboTaTh 3aaHMsi, KOTOpbIE NaBaJIMCh HAa KaXKIOM 3aHATUU U
BBUJIOKEHBI B INYHOM KaOMHETE CTY/ACHTA.
MeTtoanyeckue yKazaHusi VISl IOATOTOBKH K 3a4eTy
1. O3HaKOMHTBCS C TpUMEPOM OmiieTa, BBIHOCUMOI'O Ha MPOMEKYTOUHYIO aTTecTaluio B (opme
3auera;
2. O3HaKOMHUTCS C TECTOBBIMU 33/1aHUSIMH B JIMYHOM KaOMHETE CTYJICHTA;
3. Ilpoananu3upoBaTh MaTepuall 1 HAMETUTD IIOCIEA0BATEIBHOCTD €70 IOBTOPEHUS;
4. OnpenenuTb HauboJIee MPOCTHIE U CIOMKHbBIE TEMBbI U (WJIN) pa3esibl JUCIUIUINHBL;
5. [ToBTOpUTH MaTepHai no Haubosiee 3HAYMMbIM/CIIOKHBIM TeMaM U (WJIK) pa3jesiaM AUCHUILUINHBI 110
KOHCIIEKTaM JIEKIIUI 1 yuyeOHOM 1uTepaTtype, a TakKe 3JeKTPOHHBIM 00pa30BaTEIbHBIM PECypcaMm.
MeTtonnyeckue yKazaHusi VISl OATOTOBKHU K IK3aMeHY
1. O3HaKOMHTBCS C TpUMEPOM OmiieTa, BBIHOCUMOI'O Ha MPOMEKYTOUHYIO aTTecTaluo B (opme
9K3aMEHa;
2. O3HaKOMHUTCS C TECTOBBIMU 33/1aHUSIMH B JIMYHOM KaOMHETE CTYJICHTA;
3. Ilpoananu3upoBaTh MaTepuall 1 HAMETUTD [IOCIEA0BATEIBHOCTD €TI0 [IOBTOPEHUS;
4. OnpenenuTb HauboJIee MPOCTHIE U CIOMKHbBIC TEMBbI U (W) pa3/esibl JUCIUIUINHBL;
5. IToBTOpUTH MaTepHai no Hauboiee 3HAYMMBIM/CIIOKHBIM TeMaM U (WJIK) pa3jesiaM AUCHUIUIMHBI 110
KOHCIIEKTaM JIEKIIUI 1 yueOHOM 1uTepaTtype, a TakKe 3JeKTPOHHBIM 00pa30BaTEIbHBIM PeCypcaMm.
MeToan4yeckue yKazaHus JJI CAaMOCTOATEIbHOM padoTsl ctyaeHToB (CPC)
3akperieHue M yriayOJieHue MOJy4YEeHHBIX 3HaHWM, YMEHUH M HaBBIKOB, MOMCK M IpPUOOpETeHHE
HOBBIX 3HAHMM, BBIMOJIHEHUE YYEOHBIX 3a/laHU, MOATOTOBKY K MPEICTOALINM 3aHATHIM, TEKyIIEeMY
KOHTPOJIIO YCIIEBAEMOCTHU U MIPOMEKYTOYHON aTTECTALIUU.
BrinonHenue 1oManHux 3alaHui ocyIecTBisercs B popme:
- paboTel ¢ yueOHOH, yueOHO-METOIWYECKOW U HAay4yHOM JHMTEepaTypod, 3SJIEKTPOHHBIMU
0o0pa3oBaTeJIbHBIMU pecypcaMul (HampuMep, IPOCMOTP BUCOIEKIIMIA), KOHCIIEKTaMH 00y4arolerocs:
YyTeHue, U3y4yeHHue, aHaius, coop u oboOuieHne uHpopMaluy, €€ KOHCIEKTUPOBAHUE; MOJATOTOBKH
OTBETOB Ha BOIIPOCHI.
- pelIeHus 3a/1a4, BHIIIOJHEHHS IMCbMEHHBIX 33JaHUN U yIPaKHEHU.



9.

YueOHO-MeTOANIECKOE,

AUCHMILTUHBI
9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

BeeneHue B XeMOMH(POPMATHKY:
yuebHoe nocobue, backun 1. 1.,
2024 - 2025

MOOOYHBIX S(PPEKTOB JICKAPCTBEHHBIX COCTUHEHUI
Ha OCHOBE JIaHHBIX O CTPYKTYpE JIMTaH0B
XeMoHH(pOopMaTHKa

Ne | HaummeHoBaHue, aBTOP, IO U PexomenayeTcsi IpHu H3y4YeHUH Pa3ieioB KosmmyecTBo |DseKkTpoHHBI aapec
n MeCTO M3aHHs AU CHMILTHHBI IK3eMILIAPOB pecypca
/n B 0u0JIHOTEKE
1 2 3 4 5
1 [MopenupoBanue ’CTpyKTypa - 3D-QSAR. MonenupoBaHue TpeXMEpHOU 80
CBOHCTBO’. BBeieHMe B CTPYKTYpHI Oenka KoMIbIOTepHBIH MTOUCK
XeMOMH(OPMATHKY: yaeOHOe JIEKapCTBEHHBIX COCIMHEHMI Ha OCHOBE OI[CHKHU HX
nocob6ue, backun U. U., 2024 - 2025 | B3auMOICHCTBHS ¢ TPEXMEPHOI CTPYKTYpOi Oenka
XeMonH(OpMAaTHKA
2 |MonekynspHoe MOAEIUPOBAHHUE! 3D-QSAR. MozenupoBaHue TpexMepHOU 0 https://www.
Teopust U mpakTrka, Xénbprhe X.-/., [cTpykTypsl 6enxa KoMnbroTepHsIil moUCck studentlibrary.ru/book
2024 - 2025 JIEKapCTBEHHBIX COEIMHEHUI Ha OCHOBE OLICHKH UX /ISBN9785001017240.
B3aUMOJIEMCTBHS C TPEXMEPHOM CTPYKTYPOM Oenka html
3 |KommeioTepHOE mpeacTaBieHe XemouH(popMaTHKa 80
XUMHYECKUX CTPYKTYp. BBenenue B
XeMOUH(OPMATHKY: yaeOHOe
noco6ue, Mamxunos T. U., 2024 -
2025
4 | Xummyeckue 0a3bl JaHHBIX. XemouH(popMaTHKa 80
BBeznenne B xeMOMH(OPMATHKY:
yaebHoe nocobue, Mamxunaos T.
1., 2024 - 2025
5 |Meroap! MalIMHHOTO O0yUYCHHUS. KoMmnbloTepHas oneHka papMaKoIOTHIeCKUX U 80

9.2. IlepeuyeHsb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANIMOHHOH ceTH «/HTepHeT», B TOM
yucsie npoeccCHoHAIbHBIX 023 TaHHBIX, HE00X0AMMBIX IJIS OCBOCHUS JUCIUIIJIMHBI

9.3.

http://www.drugbank.ca/

PO

https://pubchem.ncbi.nlm.nih.gov/
https://www.ebi.ac.uk/chembl/
PDB (Protein Data Bank) 6aHk maHHBIX TPEXMEPHBIX CTPYKTYp O€JIKOB M HYKJIEHHOBBIX 30

KUCIoT - http://www.rcsb.org

5. http://zinc.docking.org/

Ilepeyenr WHGPOPMALUOHHBIX TEXHOJIOTHUIA,

HCIMOJbB3YEMbBIX IIPpH OCYHIECTBJICHUMU

00pa30BaTeJILHOIO NMpoecca Mo JUCHUIUINHE, BKIYas NMepevyeHb NPOrpaMMHOro odecredyeHust
U HHGOPMAIMOHHBIX CIPABOYHBIX CHCTeM (IIPH HAJTUYHMH)

1. MS Windows B penakuusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunieH3us 6eccpouHo
2. MS Office B pemakmusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —

JUIeH3UsT 6ecCPOUHO

3. MS Visio B penmakuusx: «Professionaly (2013, 2016, 2019, 2021(x86, x64)) — nuueH3us

I"apant (cipaBo4Has mpaBoBasi cuctema) — uuensus 1o 31.07.2027

SAunexc bpaysep s opranuszanuii — cBo0oHO pacrpocTpansemoe [10
[Tnarpopma «1C:IIpennpusarue 8», kondurypauuu «1C:JJokyMeHTOOOOPOT rocyAapCTBEHHOTO

Astra Linux Special Edition, BapuanT nuuensupoBanus «Opem», PYCB.10015-10 — nuuensus

yupexaenusn», «1C:Yausepcurer [IPOD», «1C:Meauuuna» — nuueH3usi 0ecCpoyHo

OeccpouHo
4.
OeccpouHo
5. Adobe Acrobat Reader — cBoGoHO pacnpoctpansemoe [10
6.
7. FastStone Image Viewer — cBoOoHO pacmipocTpansiemoe [10
8.
9.
10
pa3pabotka PHUMY
11.
12.

. Enunas uudposas obpazoBarenvHas cpena PHHUMY wum. H.M. IluporoBa — cobcTBeHHas

MTC JIunk nnatdopma as nposeneHust BeOMHapoB — aunen3us 10 04.07.2027 r.
Antusupyc Kaspersky endpoint Security — nunensus go 19.09.2027 r.




13.
14.
15.
16.
17.
18.
19.
20.
21.

Apxusarop 7-Zip — cBoboaHO pacrpoctpansemoe [10

[TnaTdopma «Kinescope» - munensus 1o 11.03.2027 r.

Cucrema ynpasinenus ooyuenueM (LMS) — nunensus 6eccpounas

Ubuntu — cBo6onH0 pacnpoctpansemoe [10 (OC ¢ OTKpBITHIM UCXOIHBIM KOJIOM)
Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)
Python (c 6ubnuoTexamu 1t aHAIM3a TAHHBIX )

KNIME

DataWarrior

AutoDock Vina



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHoBaHuUe 000PYI0BAHHBIX YYEOHBIX Ay TUTOPHIi IlepeyeHpb cnenuaIM3UPOBAHHOI MeDeH,
I TeXHUYECKHUX CPeCTB 00y4eHHs
/m
1 |Aynuropus, 060pyI0oBaHHas MyJIbTUMEIUHHBIMI U HHBIMU KomMmbroTepHast TEXHUKA ¢ BO3MOXKHOCTBIO MOAKITIOUESHUS
CpelcTBaMU 00y4YeHHS k cetu “Unrepner” , Ctynbs , Cromnsl , Kommsrotep

TepCOHANBHBIH , [IpoekTop MyIbTUMEIUIHBIN , DKpaH AT
npoekTopa , KoMImbIoTeps! U1 00yJaronmxcst

2 |IlomemeHune st CaMOCTOSTENILHOM pabOTH 00yJaIOIUXCS, VYueOHast MeOeIb (CTOJIBI, CTYJIbsI), KOMITBIOTePHAs TEXHUKA
OCHAII[CHHOE KOMITBIOTEPHON TEXHHKOH ¢ BO3MOXKHOCTBIO C BO3MOKHOCTBIO HOJIKIIFOUEHHS K ceTH «IHTepHeT» U
TIOIKITIOUEeHUS K ceTH VHTepHeT 1 o0ecredeHreM 10CTyna B obecrieyeHreM JIOCTyIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
3JEKTPOHHYIO HHPOPMAIIHOHHO-00Pa30BaTEIBFHYIO CpeLy 00pazoBaTeNFHYIO Cpery
OpraHu3aliy

3 |YyeOHas ayauTOpHs IJIsI IPOBEACHUS MPOMEKYTOUHOM aTTecTanu | YueOHas MeOenb (CTOMBI M CTYJbsS sl 00yUarOIIIXCsl),

CTOJI, CTYJI IIPETIOIaBaTeIsl, IEPCOHANBHBIH KOMITBIOTED;
HA0Op IEMOHCTPAIHOHHOTO 000PYAOBaHHUs (TPOCKTOP,

9KpaH, KOJIOHKH)

YHuBepcurer obecnedeH HEOOXOJMMBIM KOMIUIEKTOM  JIMIEH3MOHHOTO M CBOOOJHO
pacnpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B pabodeld mporpamme
JUCIUTUTMHBI ¥ TIOJUIEKHUT OOHOBJICHUIO TIPU HEOOXOAMMOCTH). brubnnorednslii (OoH yKOMILIEKTOBAH
NeYaTHBIMU M3JAHUAMH U3 pacdyera He MeHee 0,25 sK3eMIUIsipa KaXKAOro M3 M3/IaHUM, YKa3aHHBIX B
paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYAalOUIerocss M3 4YHCIa JIMI, OJHOBPEMEHHO
OCBaMBAIOUINX COOTBETCTBYIOUIYIO AUCHUILINHY.

OO6yuarouuMest obecriedeH A0CTyn (yIOajJeHHBIM JIOCTYI), B TOM YHCIE B cllydae NMPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHoHaIbHBIM 0a3aM JaHHBIX U MH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezeIsseTcss B padoueit mporpaMme TUCIUTUTHHEI M ITOJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaroniuecss W3 4YWCIa HMHBAIHAOB OOECIEYEeHbl NEYaTHHIMU U (WJIM) BIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU pecypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3710POBBSI.
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