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1. HaumeHoBaHUE QM CIUATIIHHBI
Fundamentals of computer modeling and design of medicinal products

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

Jucuunnuna Bxoaut B biok « C.1 » oOpa3oBaTenbHO MporpaMMbl IO HAIIPABIEHUSM TOJTOTOBKU
(ceruanbHOCTSIM):

CnenuansHoctb: 33.05.01 Gapmanus

HarpaBJeHHOCTh [Iporpamma mmpokoro nmpoduist (11 MHOCTPAHHBIX TPaK/IaH)



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoenus aucuuiuiiabl Fundamentals of computer modeling and design of medicinal
products y o0y4aromerocs J0JbKHbI ObITh CHOPMHUPOBAHBI CIIETYIONINE KOMIETEHIINN:

33.05.01 dapmanumst (HarmpaBiIeHHOCTS : [Iporpamma mupokoro mpoduis (1711 MHOCTPAHHBIX TPaXk/IaH))

OIIK.2 BrageTh COBpEMEHHBIMU METOJaMH €CTECTBEHHOHAYYHBIX UCCIIEIOBaHU, aHAIHN3a TaHHBIX,
MIPOEKTUPOBAHUS

ITK.20 roTOBHOCTH K YYaCTHIO BO BHEJPSHUH HOBBIX METOJIOB U METOJIMK B chepe pa3paboTKH,
IIPOM3BOJICTBA U 0OpAICHUsI IEKAPCTBEHHBIX CPE/ICTB

ITK.21 criocoGHOCTh K aHANMKU3y U MyOIMYHOMY IPEJICTaBICHUIO HAyYHOH (papMalieBTHYecCKo nHpopManuu



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

33.05.01 ®apmanus (HanpasieHHOCTh: [Iporpamma mupokoro
npoduis (JUIs1 ”HOCTPAHHBIX TPAXKIaH))

¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 2
O0beM JUCHUILIMHBI (AK.YaC.) 72
KonTakTHasi padora ¢ 28
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 14
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 44

(ak.4ac.)

@®opMBbI TeKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MepoIpusiTHe (2)
Htorosoe koHTposbHOE Meponpustue (1)

DopMbI IPOMEKYTOUHOM
arrecTaumu

3auer (11 Tpumectp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

Classic QSAR.
The Gantch method. The concept of substituent constants - Gammet constants, Taft constants, lyophilicity (s, p,
Es), steric parameters, molecular refraction. The concept of QSAR based on index approaches. Indicator
variables and the Free-Wilson method.
Lipophilicity of organic compounds. The role of lipophilicity in the manifestation of bioactivity. The
distribution coefficient in the n-octanol-water system as a characteristic of lipophilicity, logP. Basic methods for
calculating logP for the n-octanol-water system, their principles. The Leo-Ganch method. The Recker method
and its modifications, additional parameterization of the Recker scheme.
Substructural approaches to the calculation of lipophilicity. Computer programs for calculating lipophilicity
(CLOGP, SANALOGP, KLOGP, PROLOGP, KOWWIN, etc.), the basic principles of their work, the methods
used; comparison of the accuracy of calculating logP using various programs.
3D approaches to the calculation of lipophilicity. Local lipophilicity, lipophilic potential. Accounting for
dissociation in the calculation of lipophilicity, pKa, logD. The ratio of lipophilicity and biological activity.

General concept of molecular structure descriptors.
The concept of molecular graphs and invariants of molecular graphs. Types of descriptors.
The concept of topological indexes. Wiener and Randich indices, Kier-Hall molecular connectivity indices, Kier
molecular shape indices, an idea of other existing topological indices. QSAR using topological indexes.
Interpretation of topological indexes.
Indices based on physical and chemical characteristics - atomic electronegativities, charges, characteristics of
donors and acceptors of hydrogen bonds, inductive constants, etc.
The concept of quantum chemical descriptors: HOMO, LUMO, reactivity indices. QSAR involving quantum
chemical descriptors.

Substructural methods in QSAR, their capabilities and limitations.
Additive schemes. Computer programs that use substructural approaches. QSAR using substructural methods.
With supra-structural approaches in QSAR. Dubois DARC / PELCO method, positional analysis (Magi), a
method for analyzing the topology of a molecular field. The problem of topological alignment of structures.
Examples of applying superstructural approaches in QSAR.

The concept of statistical methods used in QSAR.
Statistical criteria: correlation coefficient R, standard deviation s, Fisher criterion F. Multiple linear regression,
step-by-step regression, iterative variants of step-by-step regression, methods of group accounting for
arguments, genetic algorithms, methods of selecting descriptors, orthogonal descriptors, methods of sliding
control (cross-validation), splitting the sample into training and control, bootstrap methods, the problem of
forming a training sample.
Factor analysis. The concept of principal components, factor analysis, PLS (least squares method), cluster
analysis, SIMCA.

Discriminant analysis and pattern recognition methods in QSAR. Artificial neural networks.
The use of neural networks in QSAR. The concept of network architecture, neural network training, methods for
preventing network retraining.

The concept of molecular modeling.
Molecular mechanics. The concept of force fields, the problem of accounting for electrostatic interactions, the
problem of the set of local minima, methods for studying the conformational space: molecular dynamics,
simulated annealing, distance geometry. The problem of accounting for the solvent.
The concept of quantum chemical calculation methods (Huckel method, AM 1, PM 3, ab initio and DFT
calculations).



3D QSAR and building a pharmacophore model. Approaches to molecular design. Methods for accounting and
describing the spatial structure of molecules. 3D QSAR with an unknown structure of a biological target. The
method of comparative analysis of the molecular field (CoMFA). The problem of spatial alignment of structures
(alignment). The descriptors used in the CoOMFA method. Application of the CoOMFA method in the analysis of
the structure-activity relationship, its advantages and disadvantages. Other 3D QSAR methods.

3D QSAR with a known structure of the biological target. Problems of modeling the interaction of a molecule
with a biological target, the concept of molecular docking. The interaction of the enzyme-inhibitor,
receptor-ligand intercalation into DNA. Descriptors describing the interaction of a molecule with a biological
target and their use in QSAR.

e 2D and 3D pharmacophores. Advantages and disadvantages of the pharmacophore concept. Methods for
searching for pharmacophores. Use of pharmacophores to search for new classes of biologically active
compounds. With the use of QSAR descriptors describing the atoms pharmacophore.

Methods for finding new "leader connections": de novo methods and computer programs that implement them.
Molecular design based on a well-known pharmacophore. Design methods with a known structure of a
biological target (building up a molecule, connecting microfragments).

Inverse problem and generators of chemical structures. The concept of the inverse problem in QSAR.
Reconstruction of structures by topological indexes, solving the problem by the example of the Randich index.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Seetharama D. Satyanarayanajois. Drug Design and Discovery / Seetharama D. Satyanarayanajois // Publisher
Name: Humana Press. — 2011. — 284 p. — ISBN 978-1-61779-012-6. — [DnexTpoHHbI! pecypc].
https://link.springer.com/book/10.1007/978-1-61779-012-6

JdomosHuTebHAA:

1. Nicholas A. Meanwell. Tactics in Contemporary Drug Design / Nicholas A. Meanwell // Publisher Name:
Springer, Berlin, Heidelberg. — 2015. — 394 p. — ISBN 978-3-642-55041-6. — [ DneKTpoHHBII pecypc].
https://link.springer.com/book/10.1007/978-3-642-55041-6

2. Padma V. Devarajan. Targeted Drug Delivery : Concepts and Design / Padma V. Devarajan, Sanyog Jain //
Publisher Name: Springer, Cham. — 2015. — 790 p. — ISBN 978-3-319-11355-5. — [DnekTpoHHBIi1 pecypc].
https://link.springer.com/book/10.1007/978-3-319-11355-5

3. Jaroslav Ko&#269;a. Structural Bioinformatics Tools for Drug Design / Jaroslav Ko&#269;a, Radka
Svobodov&#225; Va&#345;ekov&#225;, Luk&#225;&#353; Pravda, Karel Berka, Stanislav Geidl, David
Sehnal, Michal Otyepka // Publisher Name: Springer, Cham. — 2016. — 144 p. — ISBN 978-3-319-47388-8.
— [DnextpoHnHsIit pecypc]. https://link.springer.com/book/10.1007/978-3-319-47388-8

4. Kunal Roy. A Primer on QSAR/QSPR Modeling / Kunal Roy, Supratik Kar, Rudra Narayan Das // Publisher
Name: Springer, Cham. — 2015. — 121 p. — ISBN 978-3-319-17281-1. — [OnexTpoHHbI pecypc].
https://link.springer.com/book/10.1007/978-3-319-17281-1



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

O6pazoBaTenbHbIN nporiecc no guciuiuinie Fundamentals of computer modeling and design of
medicinal products npeanonaraeT UCIOJB30BaHUE CIICTYIOMIETO MPOTPAMMHOTO 00€CTICUCHUS U
HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:

1) presentation materials (slides on the topics of lectures and practical classes);

2) on-line access to the Electronic Library System (ELS)

3) access to the electronic information and educational environment of the university.

4) testing

5) Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums,
audio and video conference systems, online encyclopedias, etc.

6) programs R CRAN 3.6.0; Python 3.6; Open3D-QSAR; AutoDock Vina (freely available)

1) presentation materials (slides on the topics of lectures and practical classes);

2) online access to the Electronic Library System (ELS)

3) access to the electronic information and educational environment of the university.

4) testing

5) Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums,
audio and video conferencing systems, online encyclopedias, etc.

6) programs R CRAN 3.6.0; Python 3.6; Open3D-QSAR; AutoDock Vina (freely available)

[Tpu ocBOeHMM MaTepHalia U BHITIOJIHEHHS 3aJaHH MO JUCUUIUIMHE PEKOMEHIYETCs HCIIOIb30BaHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEeXKUME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucTteMa BUeoKoH(epeHIICBsA3U Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAJIOB U MPE3EHTAIINH, ayINO0- ¥ BUJICOKOHTEHT, a TaK JK€ TECTHI, TIPOBEPSEMbIE 3a/IaHus,
3aJJaHus JJ11 COBMECTHOH paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEO0X0AMMO AJIsl OCYLIeCTBJICHUS
00pa3oBaTeJBLHOIO NMpoLecca Mo AUCHHUILINHE

For lectures: An auditorium equipped with presentation equipment (projector, screen, computer / laptop) with
appropriate software, chalk or marker board.

For practical training: An auditorium equipped with presentation equipment (projector, screen, computer /
laptop) with appropriate software, chalk or marker board.

For self-study: An auditorium for independent work, equipped with computers with the ability to connect to the
Internet, provided with access to the electronic information and educational environment of the university.
Premises of the Scientific Library of Perm State National Research University

For monitoring: Auditorium equipped with presentation equipment (projector, screen, computer / laptop) with
appropriate software, chalk or marker board.

For group consultations: An auditorium equipped with presentation equipment (projector, screen, computer /
laptop) with appropriate software, chalk or marker board.



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



@oH/IBI OIIEHOYHBIX CPEICTB JIsl ATTECTANMH MO JUCHHUIIJIHHE
Fundamentals of computer modeling and design of medicinal products

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.2 To know the basics of computer HeynosisierBopuren

BJIQJIETh COBPEMEHHBIMH
METOJaMU
CCTCCTBCHHOHAYYHBIX
HCCIICIOBAaHNM, aHATIN3a
JOAHHBIX,

modeling and design of medicines
using a personal computer.

To be able to predict the
biological activity of a compound
using a personal computer,

The student is not able to use a personal
computer to predict the biological activity of a
substance depending on the structure of the
compound

Y10BJ1€TBOPUTEJbH

MIPOCKTUPOBAHUS depending on the structure of the | The student is able to use a personal computer to
compound. predict the biological activity of a substance
To possess methods for predicting| depending on the structure of the compound, but
the biological activity of a there are significant difficulties when using the
substance depending on its program
structure Xopomio
The student is able to use a personal computer to
predict the biological activity of a substance
depending on the structure of the compound, but
there are minor difficulties when using the
program
OT1iu4HO
The student is able to use a personal computer to
predict the biological activity of a substance
depending on the structure of the compound
K.21 To know the general principles of HeynoBjerBopures
CIIOCOOHOCTB K aHanMu3y M| presentation of pharmaceutical The student does not know the general
myoJIMIHOMY information. principles of pharmaceutical information
npejacraBieHuIo Hay4HoH | To be able to use a personal presentation. Does not know the term-logical
(bapManeBTUYECKOM computer to consistently present | apparatus of the subject area (drug
uH(pOopMaIuu the logic and results of a development).
computational experiment. To YnoBierBopuTebH

possess the term-logical apparatus
of the subject area (drug
development).

The student knows the general principles of
presenting pharmaceutical information. He is
able to consistently state the logic of the results
of a computational experiment using a personal
computer. There are serious difficulties with
processing the results of a computational
experiment. He has a poor command of the
term-logical apparatus of the subject area (drug
development).




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
The student knows the general principles of
presenting pharmaceutical information. He is
able to use a personal computer to consistently
present the logic and results of a computational
experiment. Owns the term-logical apparatus of
the subject area (drug development). The
difficulties that arise are eliminated after leading
questions from the teacher.

OT1iu4HO
The student knows the general principles of
presenting pharmaceutical information. Able to
fully use a personal computer to consistently
present the logic and results of a computational
experiment. Owns the term-logical apparatus of
the subject area (drug development).

IIK.20

TOTOBHOCTD K YYaCTHIO
BO BHEJIPEHUH HOBBIX
METOI0OB U METOJHK B
cdepe pa3padoTkH,
MPOM3BOJICTBA U
obOpareHus
JICKAPCTBEHHBIX CPEJICTB

To know: methodological basis in
the field of drug development.

To be able to: perform a
comparison of the effectiveness of
techniques.

To possess: hardware and
software tools for the introduction
of new methods and techniques in
real cycles of drug development.

HeynoBiaerBopuren
The student does not know the methodological
basis in the field of drug development. Does not
have the hardware and software tools to
implement new methods and techniques in real
drug development cycles.

YnoBaerBopuTeabH
The student knows the methodological basis in
the field of drug development. He has little
knowledge of the hardware and software tools
for implementing new methods and techniques
in real drug development cycles. There are
serious difficulties in performing a comparison
of the effectiveness of the methods.

Xopouo
The student knows the methodological basis in
the field of drug development. Has a hardware
and software tool base for the introduction of
new methods and techniques in real cycles of
drug development. Any difficulties in
performing a comparison of the effectiveness of
the methods are eliminated after leading
questions from the teacher.
OT1iu4HO

The student knows the methodological basis in
the field of drug development. Has a hardware
and software tool base for the introduction of
new methods and techniques in real cycles of
drug development. Fully capable of performing




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
a comparison of the effectiveness of the
methods.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEeHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTECTAllUU OIPEIENIIETCSl HA OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS HA KOHTPOJIbHBIX
MEpOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT 0 MEPHOAA.

MaxkcumanbHoe Koan4yecTBo 6aios : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTiIn4Ho» - ot 81 1o 100
«xopowo» - ot 61 1o 80

«Y0BJIETBOPUTEJBbHO» - 0T 50 10 60
«HeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

OIIK.2

BJIQJIETh COBPEMECHHBIMH
METOJaMH €CTECTBEHHOHAYYHBIX
HUCCIIeIOBAHUM, aHAIN3a JaHHBIX,
MIPOCKTUPOBAHUS

General concept of molecular
structure descriptors.
3ammuiaemMmoe KOHTPOJIbHOE
MeponpusiTHe

The Gantch method. The concept of
substituent constants - Gammet constants,
Taft constants, lyophilicity (s, p, Es), steric
parameters, molecular refraction. The
concept of QSAR based on index
approaches. Indicator variables and the
Free-Wilson method. Lipophilicity of
organic compounds. Molecular graphs and
invariants of molecular graphs. Types of
descriptors. Topological indexes.

MK.21

CIIOCOOHOCTbD K aHAIU3Y H
nyOJIMIHOMY TIPEICTABICHUIO
Hay4YHOU (hapMareBTHIECKOM
uHpopmaruu

The concept of molecular
modeling.

3amuinaeMoe KOHTPOJIbHOE
MeponpusiTHe

Additive schemes. Computer programs that
use substructural approaches. QSAR using
substructural methods. Statistical criteria:
correlation coefficient R, standard deviation
s, Fisher criterion F. Factor analysis.The
use of neural networks in QSAR. Molecular
mechanics.

IK.20

TOTOBHOCTB K YYaCTHIO BO
BHE/IPEHUH HOBBIX METO/IOB H
METOAMK B chepe pa3paboTkH,
IPOM3BOJICTBA U OOpALICHHUs
JIEKapCTBEHHBIX CPECTB

Inverse problem and
generators of chemical
structures. The concept of the
inverse problem in QSAR.
HNTorosoe KOHTPOJIbHOE
MeponpusiTHe

Classic QSAR. Descriptors of the
molecular structure. Substructural QSAR
methods. Computer programs that use
substructural approaches. Statistical
methods used in QSAR. The concept of
molecular modeling. The inverse problem
in QSAR.

Crnenudukanusi MeponpuATHI TEKylIIero KOHTPOJIA



General concept of molecular structure descriptors.

IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxoanoii 6amn: 15

Iloka3aTesin oneHUBaHUSA Basbl
Knowledge of indices based on physical and chemical characteristics - atomic electronegatives, 4
charges, characteristics of donors and acceptors of hydrogen bonds, inductive constants, etc.
Knowledge of the Gantch method, concepts of substituent constants-Gammet, Taft constants, 4
lipophilicity (s, p, Es), steric parameters, molecular refraction
Knowledge of substructural approaches to the calculation of lipophilicity 4
Knowledge of the concept of quantum chemical descriptors, their characteristics 4
Knowledge of the role of lipophilicity in the manifestation of bioactivity, the Leo-Ganch method, 4
the Recker method and its modification, additional parameterization of the Recker scheme
Knowledge of the concept of molecular graphs and invariants of molecular graphs 4
Knowledge of computer programs for calculating lipophilicity, the basic principles of their work, 3
the methods used
Knowledge of the types of descriptors, the concept of topological indices 3
The concept of molecular modeling.
[TpoaoKUTETLHOCTD TPOBEACHUS MEPOTIPHUSITHS IPOMEKYTOUHOU aTTECTAIUU: 2 Yaca
YciioBHsl MPOBEACHUS MEPOTIPHSITHS: B 4AChl CAMOCTOSITEJILHOI PadoThI
MaxkcumanbHbIH 0al, BRICTABIISCMBbIi 32 MEPOIIPUATHE TPOMEKYTOUHOM aTTectaruu: 30
ITpoxoanoii 6amn: 15
Iloka3aTesin oneHUBaHUSA Basbl
Knowledge of the methods for the selection of descriptors of orthogonal descriptors, methods of 3
cross-validation
Knowledge of 3D QSAR with a known structure of a biological target
Knowledge of 3D QSAR and pharmacophore model construction
Knowledge of 2D and 3D pharmacophores, advantages and disadvantages of the pharmacophore
concept
Knowledge of multiple linear regression, step-by-step regression, iterative variants of step-by-step 2
regression, methods of group accounting of arguments, genetic algorithms
Knowledge of design methods with a known structure of a biological target 2
Knowledge of the DARC / PELCO Dubois method, positional analysis (Magi), molecular field 2
topology analysis method
Knowledge of neural network architecture, neural network training, methods for preventing 2
network over-training
Knowledge of neural networks in QSAR 2
Knowledge of additive schemes, problems of topological alignment of structures 2

Inverse problem and generators of chemical structures. The concept of the inverse problem in




QSAR.

IIpoaomKUTENEHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTaluu: 4 yaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbli 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 20

Iloka3aTesin oneHUBaHUSA Basbl
Answer to the additional questions of the second ticket question 10
Full answer to the first question of the ticket 10
Full answer to the second question of the ticket 10
Answer to the additional questions of the first question of the ticket 10




