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1. HammeHOBaHMe JUCHUIIINHBI
Medicinal chemistry

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 Medicinal chemistry y oOydaromnierocst 107KHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

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

OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH

OIIK.2 BnageTh COBpEMEHHBIMUA METOIAMU €CTECTBEHHOHAYYHBIX HCCIIE0BAaHNN, aHAJIN3a JAHHBIX,
MIPOEKTUPOBAHUS

ITKB.1 criocoOHOCTh IPOrHO3UPOBATHh BO3MOXHBIE MEXaHU3Mbl OMOJIOIMUECKOI0 AEHCTBUS BEIIECTBA HA
OCHOBAHHMH €T0 XUMHYECKON CTPYKTYPHI



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

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

¢opma o0yuenus

O4YHasin

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI

11

O0beM AUCIHUILIMHBI (3.€.)

O0beM JUCHUILIMHBI (AK.YaC.)

144

KonTakTHasi padora ¢
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:

56

IIpoBenenue JeKIUOHHBIX
3aHATHH

14

IIpoBeneHne NpakKTHYECKHUX
3aHATHI, CECMHMHAPOB

42

CamocTrosiTesbHast padoTa
(ak.4ac.)

88

@®opMBbI TeKyl1ero KOHTPOJIS

HtoroBoe koHTposbHOE Meponpustue (1)
[TuceMeHnHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ok3ameH (11 Tpumectp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

History of drugs
A brief history of medical chemistry. Place of discipline in a number of chemical Sciences and its close
relationship with biochemistry, pharmaceutical chemistry, organic chemistry, physical and inorganic chemistry,
analytical chemistry, and medical Sciences effects of biologically active substances on the human body.

Protein: structure and function
The primary structure of proteins. The secondary structure of proteins ( The a-helix, The B-pleated sheet, The B
-turn). The tertiary structure of proteins.
Covalent bonds—disulphide links. Ionic or electrostatic bonds. Hydrogen bonds. Van der Waals and
hydrophobic interactions. Relative importance of bonding interactions. Role of the planar peptide bond. The
quaternary structure of proteins. Translation and post-translational modifi cations. Proteomics. Protein
function. Structural proteins. Transport proteins. Enzymes and receptors. Miscellaneous.

Enzymes: structure and function. Enzymes as drug targets.
Enzymes as catalysts. How do enzymes catalyse reactions? The active site of an enzyme. Substrate binding at
an active site. The catalytic role of enzymes. Binding interactions.Acid/base catalysis. Nucleophilic groups.
Cofactors. Naming and classifi cation of enzymes. Genetic polymorphism and enzymes. Regulation of
enzymes.
Isozymes. Enzyme kinetics.

Receptors: structure and function. Receptors as drug targets.
Role of the receptor. Neurotransmitters and hormones. Receptor types and subtypes. Receptor activation. How
does the binding site change shape? Ion channel receptors (general principles, structure, gating, ligand-gated
and voltage-gated ion channels).
G-protein-coupled receptors (general principles, structure, the rhodopsin-like family of G-protein-coupled
receptors, dimerization of G-coupled receptors).

Kinase-linked receptors (general principles, structure of tyrosine kinase receptors). Activation mechanism for
tyrosine kinase receptors (tyrosine kinase-linked receptors). Intracellular receptors. Regulation of receptor
activity. Genetic polymorphism and receptors.

The design of agonists.

Binding groups (position of the binding groups, size and shape,other design strategies, pharmacodynamics and
pharmacokinetics, examples of agonists, allosteric modulators). The design of antagonists (antagonists acting at
the binding site, fntagonists acting out with the binding site). Partial agonists. Inverse agonists. Desensitization
and sensitization. Tolerance and dependence. Receptor types and subtypes. Affi nity, effi cacy, and potency.

Nucleic acids: structure and function. Nucleic acids a sdrug targets.
Structure of DNA (the primary structure of DNA, the secondary structure of DNA, the tertiary structure of
DNA, chromatins, genetic polymorphism and personalized
medicine). Ribonucleic acid and protein synthesis (Structure of RNA, transcription and translation, small
nuclear RNA, genetic illnesses).
Intercalating drugs acting on DNA. Topoisomerase poisons: non-intercalating. Alkylating and metallating
agents (nitrogen mustards, nitrosoureas,
busulfan, cisplatin, dacarbazine and procarbazine, mitomycin C, antisense therapy).

Drug design:optimizing access to target.

Structure—activity relationships. Binding role of alcohols and phenols. Binding role of aromatic rings. Binding
role of alkenes. The binding role of ketones and aldehydes. Binding role of amines. Binding role of amides.
Binding role of quaternary ammonium salts. Binding role of carboxylic acids. Binding role of esters. Binding
role of alkyl and aryl halides. Binding role of thiols and ethers. Binding role of other functional groups.



Binding role of alkyl groups and the carbon skeleton. Binding role of heterocycles. Isosteres. Testing
procedures. SAR in drug optimization. Identifi cation of a pharmacophore. Drug optimization: strategies in
drug design (variation of substituents,

extension of the structure, chain extension/contraction, ring expansion/contraction, ring variations, ring fusions,
ysosteres and bioisosteres, simplifi cation of the structure,

rigidifi cation of the structure, conformational blockers, structure-based drug design and molecular modelling,
drug design by NMR spectroscopy, the elements of luck and inspiration, designing drugs to interact with more
than one target.

Computers in medicinal chemistry
Molecular and quantum mechanics (molecular mechanics, quantum mechanics, choice of method), Drawing
chemical structures, three-dimensional structures, energy minimization, viewing 3D molecules, volecular
dimensions, molecular properties (partial charges, molecular electrostatic potentials,molecular orbitals,
spectroscopic transitions, the use of grids in measuring molecular properties). Conformational analysis (local
and global energy minima, molecular dynamics, stepwise bond rotation
Monte Carlo and the Metropolis method, genetic and evolutionary algorithms). Structure comparisons and
overlays. Identifying the active conformation. (X-ray crystallography, comparison of rigid and non-rigid
ligands, 3D pharmacophore identifi cation, X-ray crystallography, structural comparison of active compounds,
automatic identifi cation of pharmacophores). Docking procedures (manual docking, automatic docking, defi
ning the molecular surface of a binding site, rigid docking by shape complementarity, the use of grids in
docking programs, rigid docking by matching hydrogen bonding groups, rigid docking of fl exible ligands: the
FLOG program, docking of fl exible ligands: anchor and grow programs, docking of fl exible ligands:
simulated annealing and genetic algorithms). Automated screening of databases for lead compounds. Protein
mapping (constructing a model protein: homology modelling, constructing a binding site: hypothetical
pseudoreceptors). De novo drug design ( General principles of de novo drug design, automated de novo drug
design, planning compound libraries). Database handling.

Exam
Exam in the discipline Medical chemistry



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. Musah Rabi A. Analysis of Drugs of Abuse. NY: Springer Science+Business Media, LLC, part of Springer
Nature, 2018. Online ISBN 978-1-4939-8579-1. TekcT 251eKTpOHHBII://

https://link.springer.com/book/10.1007/978-1-4939-8579-1 https://link.springer.com/book/10.1007/978-1-4939-
8579-1

JlonoJIHUTEIbHAS

1. Brown T. A. Biochemistry/Terence A. Brown.-Banbury:Scion Publishing,2017, ISBN 978-1-907904-28-8.-
522.-bubnuorp. B KOHIIE I71aB. - YKas3.: ¢. 509



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

O6pazoBaTenbHbIH nporiecc no auctumanHe Medicinal chemistry npenmnonaraer ucnosip3oBanue
CJICAYIOIETO MPOTPAMMHOTO 0OecTieueH s 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:
Presentation materials (slides on topics of lectures and practical classes);
on-line access to the Electronic library system (EBS)
access to the electronic information and educational environment of the University;
Internet services and electronic resources (search engines, e-mail, professional thematic chats and forums, audio
and video conferencing systems, online encyclopedias, etc.).
List of required licensed and (or) freely distributed software :
1.The application allows you to view and play the media content of PDF files "Adobe Acrobat Reader DC".
2.Programs, video demonstrations (player) "Windows Media Player".
3.The program of browsing Internet content (a browser) "Google Chrome".
4.0ffice Suite of applications "LibreOffice"

HpI/I OCBOCHHU MaTCpHraa U BbIITIOJTHCHHUA 3a)1aH1/1171 M0 JUCHUIITIMHEC PEKOMCHAYCTCA UCIIOJIBb30BAHUC
MaTepuasoB, pa3MemeHHbIX B JImunbix kabuneTtax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Ipu opranuzanuu AMCTaHIIMOHHOMN paOOThI U TPOBE/ICHUY 3aHATUI B pEXKUME OHJIAWH MOTYT
MCTIOJIb30BAThCS:

crcTeMa BHICOKOH(pepeHIICBs3U Ha ocHOBe u1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas noaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BAHHS
TEKCTOBBIX MaT€pPHAJIOB U MPE3EHTALUH, ayIMO0- U BUJICOKOHTEHT, a TaK K€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHUA JJ11 COBMECTHOI paboThI.

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

11. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM /ISl OCYIIeCTBJICHUS
00pa30BaTeJIbHOIO MpoIecca Mo AUCHUIINHE

1. Lecture classes-an Audience equipped with presentation equipment (projector, screen, computer / laptop)
with appropriate software, chalk (s) or marker Board.
2. Seminar-type classes (seminars, practical classes) - an Audience equipped with presentation equipment
(projector, screen, computer/laptop) with appropriate software, chalk (s) or marker Board.
3. Laboratory classes - laboratory of "Experimental pharmacology", equipped with specialized equipment. The
composition of the equipment is defined in the Passport of the laboratory.
4. Group (individual) consultations-an Audience equipped with presentation equipment (projector, screen,
computer / laptop) with appropriate software, chalk (s) or marker Board.
5. Current control-Audience equipped with presentation equipment (projector, screen, computer / laptop) with
appropriate software, chalk (s) or marker Board.
6. Independent work-the Audience for independent work, equipped with computer equipment 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, Perm, Russia

[Tomemenust HayuHoii 6nbmuoreku [II'HUY mist oGecrieueHns: caMOCTOSATEIbHONU PabOThl 00yUYaOIUXCS:

1. HayuHo-Oubnuorpaguueckuii otaen, kopm.l, aya. 142. O0opynoBaH 3 nepcoHalbHbIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIBHOM U II100aJIbHON KOMITBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



@oHabI OLIEHOYHBIX CPEJICTB JIA ATTECTANMH 10 JUCHUIIIIUHE
Medicinal chemistry

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIJINHE I (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPHUTEPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
o0y4eHust o0y4eHust
OIIK.2 Know the basics of possible HeynosisierBopuren

BJIQJIETh COBPEMECHHBIMH
METOJaMU

C€CTCCTB CHHOHay‘IHBIX
HCCIICIOBAHMM, aHaIN3a
JTAHHBIX,
HpOGKTHpOBaHI/ISI

mechanisms of action of
biologically active molecules
required in the formation of
competencies. Be able to depict
the chemical formulas of the most
important representatives of
Bioorganic molecules.

Student does not know the basics of possible
mechanisms of action of biologically active
molecules required in the formation of
competencies. Lack of skills to assess possible
mechanisms of biological action of
substances.interpret the results of
pharmacological tests with the available data on
the structure of biologically active compounds.
YnoBaerBopurTeabH

The presence of General, unstructured
knowledge about the basic modern views in the
field of physiologically active molecules.
Fragmentary application of methods for
assessing the possible action of a
physiologically active compound.

Xopoio
In General, formed, systemically organized
knowledge about the basic modern views on the
mechanism of action of biologically active
molecules.
No gross errors in understanding the material.
In General, successful, with some minor
shortcomings, the use of methods for assessing
the mechanism of action of a substance on a
particular target.

OTtim4yHoO
Formed, system-organized knowledge of the
basic modern views in the field of biological
targets and mechanisms of action of biologically
active compounds..
Successfully and systematically applied target
determination skills for biologically active
compounds.

OIIK.1
3HAaThb OCHOBHBIE TEOPUH,
Y4YEHUS U KOHLEIILNHU B

Knows of the modern directions
of search for biologically active
substances and methods of

HeynosiierBopuren
The student has no idea about the modern
directions of search for biologically active




Komnerenuus Iinanupyemsie pe3yabTaThl KpuTtepuu oneHuBaHus pe3yabTaToOB
o0y4ueHust o0y4eHust
npodeccuoHanbHOM establishing mechanisms of their HeynosiierBopuren
obmactu impact on the living organism; substances and methods of establishing the

Knows the main directions of
obtaining and modifying the
structure of the leading compound
based on empirical structural
analogy; the main provisions of
pharmacokinetics and
pharmacodynamics; the main
mechanisms of action of the VAV
receptors (acetylcholine,
serotonin, glutamine, dopamine
and adrenaline, histamine
receptors); the main mechanisms
of action of the VAV on nucleic
acids; the main mechanisms of
action ON enzymes; he is able to
choose the right direction of
search and implement it with the
specific pharmacological task set
before him; make a theoretical
forecast on the creation of a
biologically active compound
based on the search results;
correctly process and interpret the
results of pharmacological tests
with the available data on the
structure of biologically active
compounds.

mechanisms of their impact on the living
organism. Not
knows the main directions of obtaining and
modifying the structure of the leading
compound, does not know the basic provisions
of pharmacokinetics and pharmacodynamics,
the main mechanisms of action of the VAV on
receptors (acetylcholine, serotonin, glutamine,
dopamine and adrenaline, histamine receptors);
the main mechanisms of action of the VAV on
nucleic acids; the main mechanisms of action of
the VAV on enzymes;
Can not choose the right direction of the search
and implement it with the specific
pharmacological task set before him, as well as
to make a theoretical forecast on the creation of
a biologically active compound based on the
results of the search. Unable
correctly process and interpret the results of
pharmacological tests with the available data on
the structure of biologically active compounds.

YnoBaerBopuTebH
Student has General, unstructured data on
modern directions of search for biologically
active molecules. Has a fragmentary view of the
receipt and modifications of the connection-
leader. It is confused in the basic mechanisms of]
action of FAV on receptors, enzymes, nucleic
acids. In General, successful processing and
interpretation of the results of pharmacological
tests with available data on the structure of
biologically active compounds.

Xopouo

In General, formed, system-organized
knowledge of modern directions of search for
biologically active molecules. Has a fragmentary
view of the receipt and modifications of the
connection-leader. Understanding of the main
mechanisms of action of FAV on receptors,
enzymes, nucleic acids. It can correctly process
and interpret the results of pharmacological tests
with the available data on the structure of
biologically active compounds.




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OtiamnuyHo
Student has an idea of the modern directions of
search for biologically active substances and
methods of establishing mechanisms of their
impact on the living organism; Knows the main
directions of obtaining and modifying the
structure of the leading compound based on
empirical structural analogy; the main
provisions of pharmacokinetics and
pharmacodynamics; the main mechanisms of
action of the VAV receptors (acetylcholine,
serotonin, glutamine, dopamine and adrenaline,
histamine receptors); the main mechanisms of
action of the VAV on nucleic acids; the main
mechanisms of action ON enzymes; he is able to
choose the right direction of search and
implement it with the specific pharmacological
task set before him; make a theoretical forecast
on the creation of a biologically active
compound based on the search results; correctly
process and interpret the results of
pharmacological tests with the available data on
the structure of biologically active compounds.

ITKB.1

CIIOCOOHOCTH
MPOTHO3UPOBATH
BO3MOKHBIE MEXAHU3MBI
OHOJIOrHYECKOTO
JIEUCTBHS BEIICCTBA HA
OCHOBaHHH €TI0
XUMUYECKON CTPYKTYPBI

Knows the main directions of
obtaining and modifying the
structure of the leading compound
based on empirical structural
analogy; the main provisions of
pharmacokinetics and
pharmacodynamics; the main
mechanisms of action of the VAV
receptors (acetylcholine,
serotonin, glutamine, dopamine
and adrenaline, histamine
receptors); the main mechanisms
of action of the VAV on nucleic
acids; the main mechanisms of
action ON enzyme.

HeynoBiaerBopuren
The student has no idea about the modern
directions of search for biologically active
substances and methods of establishing the
mechanisms of their impact on the living
organism. Not
knows the main directions of obtaining and
modifying the structure of the leading
compound, does not know the basic provisions
of pharmacokinetics and pharmacodynamics,
the main mechanisms of action of the VAV on
receptors (acetylcholine, serotonin, glutamine,
dopamine and adrenaline, histamine receptors);
the main mechanisms of action of the VAV on
nucleic acids; the main mechanisms of action of
the VAV on enzymes;
Can not choose the right direction of the search
and implement it with the specific
pharmacological task set before him, as well as
to make a theoretical forecast on the creation of
a biologically active compound based on the
results of the search. Unable




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

HeynosierBopureJ
correctly process and interpret the results of
pharmacological tests with the available data on
the structure of biologically active compounds.

YaoBaerBopuTeabH
General, unstructured data on modern directions
of search for biologically active molecules. Has
a fragmentary view of the receipt and
modifications of the connection-leader. It is
confused in the basic mechanisms of action of
FAYV on receptors, enzymes, nucleic acids. In
General, successful processing and
interpretation of the results of pharmacological
tests with available data on the structure of
biologically active compounds.

Xopouo
In General, formed, system-organized
knowledge of modern directions of search for
biologically active molecules. Has a fragmentary
view of the receipt and modifications of the
connection-leader. Understanding of the main
mechanisms of action of FAV on receptors,
enzymes, nucleic acids. It can correctly process
and interpret the results of pharmacological tests
with the available data on the structure of
biologically active compounds.
OTtiam4yHo

Student has an idea of the modern directions of
search for biologically active substances and
methods of establishing mechanisms of their
impact on the living organism; Knows the main
directions of obtaining and modifying the
structure of the leading compound based on
empirical structural analogy; the main
provisions of pharmacokinetics and
pharmacodynamics; the main mechanisms of
action of the VAV receptors (acetylcholine,
serotonin, glutamine, dopamine and adrenaline,
histamine receptors); the main mechanisms of
action of the VAV on nucleic acids; the main
mechanisms of action ON enzymes; he is able to
choose the right direction of search and
implement it with the specific pharmacological
task set before him; make a theoretical forecast
on the creation of a biologically active




Komnerenuust IInanupyemble pe3y/ibTaThl Kpurepun oneHuBanus pe3yibTaToB
o0y4ueHust o0y4eHust
OT1iu4HO

compound based on the search results; correctly
process and interpret the results of
pharmacological tests with the available data on
the structure of biologically active compounds.




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

Bua MmeponpusiTsi NPOMEKYTOYHOM aTTeCTAIMH ¢ DK3aMEeH

Cnoco6 npoBeieHUsI MEPONIPUATHS MPOMEKYTOUYHOM aTTecTanuu : OLEHKa M0 JUCHUIUIMHE B paMKax
MIPOMEXYTOYHOM aTTeCTaIlH OMpeesieTcs Ha OCHOBE 0a/ioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUSOHOTO MEPHOA.

MaxkcuMajibHOe KoJIH4YecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTau4Ho» - oT 81 no 100

«xopomo» - ot 61 o 80

«YAOBJETBOPHUTEIBHO» - OT 50 10 60
«HEeYI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oaia

KoMmnerennus Meponpusitue KoHTpoaupyembie 3JieMeHTHI
TeKYIIero KOHTPOJIs pe3yJbTaToB 00y4eHHs
OIIK.2 Nucleic acids: structure and | Nucleic acids.
BJIA/ICTh COBPEMEHHBIMH function. Nucleic acids a

METOAaMHU €CTCCTBCHHOHAYYHBIX sdrug targets.
MCCIICIOBAHUH, aHATN3a TAHHBIX, | [InchbMeHHOe KOHTPOJIbHOE

NPOCKTUPOBAHUS MepONpHsITHE

INKB.1 Computers in medicinal Molecular and quantum mechanics
CIIOCOOHOCTB MPOrHO3UPOBATh chemistry (molecular mechanics, quantum mechanics,
BO3MOKHBIC MEXaHU3MbI IMucbMenHoe KOHTPOIBHOE | choice of method).

OMOJIOTUYECKOTO JICHCTBUS MeponpHusiTHe

BEILECTBA HA OCHOBAHUU €0
XUMHUYECKON CTPYKTYPBI

OIIK.1 Exam History of drugs. Protein: structure and
3HaTh OCHOBHBIC TEOPUH, YUCHUS H| UTOroBOe KOHTPOJIbHOE function. Enzymes: structure and function.
KOHLENIMH B TPO(YECCUOHATLHON | MeponpusiTHe Enzymes as drug targets. Receptors:
obmactu structure and function. Receptors as drug

targets. Nucleic acids: structure and
function. Nucleic acids a sdrug targets.
Drug design:optimizing access to target.
Computers in medicinal chemistry.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJIS

Nucleic acids: structure and function. Nucleic acids a sdrug targets.

ITpoaomKUTENTEHOCTD TPOBECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE IPOMEKYTOUHON aTTecTauuu: 30
IIpoxoaHoii 6ann: 15



Iloka3aTey OLEHUBAHUSA

Bajaasl

Intercalating drugs acting on DNA. Topoisomerase poisons: non-intercalating.

10

Alkylating and metallating agents (nitrogen mustards, nitrosoureas, busulfan, cisplatin,
dacarbazine and procarbazine, mitomycin C, antisense therapy).

10

Ribonucleic acid and protein synthesis (Structure of RNA, transcription and translation, small
nuclear RNA, genetic illnesses).

Structure of DNA (the primary structure of DNA, the secondary structure of DNA, the tertiary
structure of DNA, chromatins, genetic polymorphism and personalized medicine).

Computers in medicinal chemistry

[TpoaomKUTETEHOCTD MTPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeeHUSI MEPOTIPUATHS: B HAChI CAMOCTOSITEILHON PadoThl
MakcumanbHBIH 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 30
[Tpoxoanoii 6amt: 15

Iloka3aTey OLEHUBAHUA

Bajaasl

Automated screening of databases for lead compounds. Protein mapping (constructing a model
protein: homology modelling, constructing a binding site: hypothetical pseudoreceptors). De novo
drug design ( General principles of de novo drug design, automated de novo drug design, planning
compound libraries). Database handling.

10

Conformational analysis (local and global energy minima, molecular dynamics, stepwise bond
rotation Monte Carlo and the Metropolis method, genetic and evolutionary algorithms).

10

Knows the main directions of obtaining and modifying the structure of the leading compound
based on empirical structural analogy.

Docking procedures (manual docking, automatic docking, defining the molecular surface of a
binding site, rigid docking by shape complementarity, the use of grids in docking programs, rigid
docking by matching hydrogen bonding groups, rigid docking of fl exible ligands: the FLOG
program, docking of fl exible ligands: anchor and grow programs, docking of fl exible ligands:
simulated annealing and genetic algorithms).

Exam

[IponoIKUTENBHOCTE TPOBECHUS] MEPOIPUATHS MPOMEKYTOUHOM aTTecTaluu: 6 yaca
VYcnoBus mpoBEAEHUSI MEPOIIPUSITHUS: B YAChI CAMOCTOSAITEILHOM padoThI
MakcumanbHbIA 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoanoii 6amt: 20

Iloka3aTey OLEHUBAHUSA

Bajaasl

Knows the main directions of obtaining and modifying the structure of the leading compound
based on empirical structural analogy;

10

Student is able to choose the right direction of search and implement it with the specific
pharmacological task set before him; make a theoretical forecast on the creation of a biologically
active compound based on the search results.

10

Knows the main mechanisms of action of the VAV on nucleic acids; the main mechanisms of
action ON enzymes;

10

Know the main mechanisms of action of the VAV receptors (acetylcholine, serotonin, glutamine,

10




dopamine and adrenaline, histamine receptors).




