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Yacel

2 cemecTp

BBeneHnue B MoJekyjaspHyw Ouosioruto. CoBpemeHHasi
KJIETOYHAS] TEOPHS U YPOBHU OPTraHU3aIUHU KUBOTO.

IIpenmer, 3amaun W  UCTOPUYECKHE  ACHEKTHl  Pa3BUTHA
MoOJIeKyJsIpHOH  Omosyoruu. (OCHOBHBIE KIJIACCHI  OMOMOJIEKYIL.
Tpancdopmanus sHeprur U uHGOPMALUU B KIETKe. 3HaUEHHE
MOJICKYJISIpHOH Onosoruu ajist GpapMarum.

HyxknenHoOBBIe KHCIOTHI: CTPOeHHE, OHOTOTHYecKHe GyHKIMHT
u ypoBHu komnakTuzanuu JHK. Peruiukauus u penapamnus.
Crpykrypa [JHK wu PHK. VYpoBam xommaktuzamuu JIHK.
Mexanu3ambl  perumkanuu ¥ pemapanuun JJHK,  ux
OMOMENUITMHCKOEe M (papMaKOJIOTHYECKOE 3HAYCHHE. OTarlbl
peann3anyy reHeTHIecKo HHPOPMAaIHH.

111 4

Tpanckpunuusa. IlocTTpaHCKpUNIIMOHHBIE MoAu(UKATMA
PHK. I'eneTH4ecknii KoOA.

Oranbl TPaHCKPUNIMK y Tpo- U 3ykapuoT. [Ipomeccuar MmPHK. [II1 4
CpoiictBa reHeruueckoro koja. CpaBHUTENbHBIE OCOOEHHOCTH
MaTPUUHBIX [IPOLIECCOB Y MPOKAPUOT M 3YKAPHOT.

Tpancasimus. Perynsinusi 3kcnpeccuy TeHOB y NMPOKapHOT M
sykapuoT. JlekapcTBeHHble mpenapaTbl — MOAYJIATOPHI
TeHHOM IKCIPeCcCuM.

Otanbl TpaHcusuuu. Teopust omepoHa. Perymsmus skcnpeccuu 11 4
TeHOB y JyKapuoT. JIekapCTBEHHBIE IMpernapaTbl — WHTHOUTOPHI
PeIUIMKALNY, TPAHCKPHUIIIMH, TPAHCIISAIUH U MOYJIATOPHl TEHHON
9KCIPECCHHU.

Metoabl u3y4eHUs] CTPYKTYPbI U (YHKUHMH HYKJICHHOBBIX
kuc0T. IlepcnekTMBBI TeHHOM Tepanum.

[Momumepasnass uenHas peakius  (I1LP), cexBeHupoBanwue.
MonekynsapHass aguarHoctuka. [lepcrnekTHBBl  HCIONB30BAHUS
TeHHOH TepaIny B JiedeHnH 3aboneBannii. [[prMenenne MeTo10B B
(dapMalleBTHIECKON PaKTHKeE.

HTroroBoe 3anaTHE 10 y4eOHOMY Moayaio Ne 1 «MaTpu4Hble
OMOCHHTE3bI U PeryJsusi IKCIPecCHH TeHOBY. - 4

CTpyKTypHasn OpraHu3anus 7 bynkunu 0eJIKOB.
IocTTpancasiunoHHbIE MoaupUKAIMH. DoJIIMHT U
NPOTEMHONATHH.

YpoBHU CTpYKTypHOU opraHu3aimu OenkoB. Kimaccudukanus u
ouojyiornyeckass poiib. IloCTTpaHCISIMOHHBIE MOIU(DHUKAITIH. 1T 4
@onguar GenkoB, HCHoAb30BaHue iN-Silico merTomoB  mius
cBOpaumBaHus OenkoB. Hapymienue ¢onauHra: MOJIEKYISIpHBIC
MEXaHU3MbI IPOTeNHONAaTHH. benkn kak OnoMapKkepbl ¥ MUIICHU
JIEKapCTBEHHBIX IPENapaToB.




@epMeHTBI:  KIaccupUKanusi, MeXaHM3Mbl  KaTaJlu3a,
KHHETHKA U peryJsiius akTHBHOCTH.

Knaccupukanms u Ouonoruueckas poib (epMeHTOB. OCHOBBI
KUHETHKHA (PePMEHTATUBHBIX peakuuid. [IpuHIUIBI KOOpIUHALINH
MeTa00IMYECKUX ImyTeH. MexaHHU3MBI WHIYKIUN u
UHTUOMpoBaHus  QepMeHTOB.  DepMeHTHI  KaKk  MUILCHH
JIEKapCTBEHHBIX NPENapaToB.
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Metoansl ompeneseHusi (EepMEHTATHBHOH AKTHBHOCTH W
u3yuyeHus cTpoeHus 6eaxoB. UMMmyHodepMeHTHBINH aHAIU3.
Meronbl OIIpEACIICHUS (hepMeHTaTHBHOM AKTUBHOCTH.
Ummynodepmentnenii  anamnz  (MPA):  npumeHenue
OUAarHOCTUYECKass LEeHHOCThb. Mcmonb3oBanue (EpMEHTOB B
MOJIEKYJISIPHO-T@HETUYECKHUX HCCJIEJIOBAHUAX. METobl U3y4YeHus
CTpOoeHHUsI OENKOB: KpPHOAJIEKTPOHHAas MuKpockomus, SIMP,
PEHTTEHOCTPYKTYPHBIM aHAJIN3.

10.

CtpoeHue u byHxunu OuoJiormyeckux  MeMOpaH.
MemOpaHHBIil TpaHCHOPT. MeKKJIETOYHbIE KOHTAKTBI.
Jlunuanelii Oucnoi, MeMOpaHHbIe OenKky. MeXaHU3MBbI TpaHCTIOpTa
BEIIECTB  depe3  MeMOpaHy. MeXKJIETOYHbIE  KOHTAaKTHI.
dapmakonornueckoe 3HaueHrne MeMOPaHHBIX CTPYKTYP.
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11.

Peuentopnasi ¢yHkuusi Ouosiormyeckux memoOpan. Ilyru
TPAHCAYKUMHU PeleNTOPHOI0 CUTHAJIA.

MeraboTpomnHBIE W MOHOTPOMHBIE perenTopbl. Katamutndaeckue
peuentopbl. MoneKyasipHble MEXaHU3MbI TPAHCAYKLIMHU CUTHANa OT
SIICPHBIX W IUTOIIA3MAaTUYECKUX peuentopoB. Perynanus
peluenTopHOd  aKTUBHOCTH. Penentopsl  Kak ~ MUIIEHU
JIEKQpCTBEHHBIX IIPEeNapaTosB.

III1

12.

HroroBoe 3anaTHEe MmO ydeOHOMY Moayaw Ne 2 «beakwu,
(epMenTBl, OHMONOrHYecKHe MeMOpaHbI W CUTHAJbHAS
TPaHCAYKLIMS».

13.

KueTouHsblil HUKI U ero peryJsinusi. MoJieKyJIsipHbIe OCHOBBI
npoudepanuy KIeToK.

@a3pl KIeTOYHOro mMkiaa. benku u ¢epMeHTB B peryisuuu
nposudepay KieTok. MoekynapHble MeXaHU3Mbl HapyIIeHUN
KJIETOYHOT0 1ukiIa. @apMakoIoru4ecKue TOUKH NPUIOKEHUS.
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14.

MoBpexnenue kieTrku. Pojib HeKpo3a U anonTo3a B HOPMe U
naToJjioruu'.

MOHCKYHSIPHI)IG MECXaHHU3MBbI HerOSa 1 aroIrTo3a. Per.TISII_[I/ISI
MIPOrPaMMUPOBAHHON KJIETOYHOH rubenu. 3HaYeHHE MPOIECCOB
KIIETOYHOW THOenmn B pa3BUTUU 3a00JI€BaHUN H JeHCTBHU
JICKAPCTBEHHBIX IIPENApPaTOB.
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15.

MOJIeKyJIﬂpHO-FeHeTl/I‘IeCKI/Ie MEXaHU3MBI Ol'lyXOJ'leBOﬁ
TpaHCd)OpMaIlHI/I KJIETOK 1 M€TAaCTa3upoBaHHUsl.

OHKOI‘GHBI, OITYXOJICBbIC CymnpecCophbl, MEXaHU3MbI
KaHIICPOIreHe3a. MOJ'IGKy.TIS[pHLIe OCHOBBI HMHBa3snuu n
METaCTa3upOBaHM.
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16.

HuTerpaumus  MoOJIeKYJSIPHO-OHOJIOTHYECKMX  3HAHUA B
(papmaneBTuyeckoii npakTuke. CoBpeMeHHbIe HANIPABJIEHMSI.
Monexkynsapasie OHMOMapKepsl B JHATHOCTUKE W MOHHTOPHHTE
Tepanuu. TapreTHas Tepanusi. MoneKyIsipHblE OCHOBBI JI€MCTBUS
JIEKapCTBEHHBIX MPENApaTOB HAa KIIIOUEBBIE KJIIETOYHBIE MTPOLIECCHI.
OO0cyXIeHNe COBPEMEHHBIX HAYYHBIX U KIMHUYECKHX JaHHBIX.

11

17.

Hroropoe 3ansitue no yyedoHomy moayo Ne 3 «Peryasinus
npojaudepaTuBHONl  AKTHMBHOCTH  KJETOK. MexaHM3MBbI
KJIETOYHOM rudeau. OHKoOreHesy.




CeMuHap-IAMCKYCCHSA: COBPEMEHHBIC MPOOIEMbI MOJIEKYJIIPHON
18. | Ouosoru M DJTHYECKUE AaCIEKTHl MCIIOIB30BAHUSA KIIETOYHBIX 4
TEXHOJIOTUH B (hapMalliu ¥ MEIUIINHE.
Htoro 72

Paccmotpeno Ha 3acenanuu kadeaps! GyHIaMEeHTATLHOW MEUIUHBI U OMOJIOTUH, IIPOTOKOJI OT «21» Mast
2026 roga Nel0

3aBeayromuid Kadeapoit

A.B.Ctprirun




Thematic plan of seminar-type classes
in the discipline “Molecular Biology”
for students of 2026 year of admission
under the educational programme
33.05.01 Pharmacy,
specialisation (profile) Pharmacy
(Specialist degree),
form of study full-time
for the 2026-2027 academic year

Thematic Blocks

Hours
(academic)

2 semestr

Introduction to Molecular Biology. Modern Cell Theory and Levels of
Organization of Living Systems. Subject matter, objectives, and historical
aspects of the development of molecular biology. Major classes of biomolecules.
Transformation of energy and information in the cell. Significance of molecular
biology for pharmacy.

Nucleic Acids: Structure, Biological Functions, and Levels of DNA
Compaction. Replication and Repair. Structure of DNA and RNA. Levels of
DNA compaction. Mechanisms of DNA replication and repair, their biomedical
and pharmacological significance. Stages of genetic information realization.

Transcription. Post-Transcriptional RNA Modifications. The Genetic
Code. Stages of transcription in prokaryotes and eukaryotes. mRNA processing.
Properties of the genetic code. Comparative features of template-directed
processes in prokaryotes and eukaryotes.

Translation. Regulation of Gene Expression in Prokaryotes and
Eukaryotes. Drugs as Modulators of Gene Expression. Stages of translation.
Operon theory. Regulation of gene expression in eukaryotes. Drugs that inhibit
replication, transcription, and translation, and modulators of gene expression.

Methods for Studying the Structure and Function of Nucleic Acids.
Prospects of Gene Therapy. Polymerase chain reaction (PCR), sequencing.
Molecular diagnostics. Prospects for the use of gene therapy in the treatment of
diseases. Application of methods in pharmaceutical practice.

Concluding tests for Study Module No. 1 “Template Biosyntheses and
Regulation of Gene Expression”.

Structural Organization and Functions of Proteins. Post-Translational
Modifications. Folding and Proteinopathies. Levels of structural organization
of proteins. Classification and biological role. Post-translational modifications.
Protein folding; use of in silico methods for protein folding. Impaired folding:
molecular mechanisms of proteinopathies. Proteins as biomarkers and drug
targets.

Enzymes: Classification, Catalytic Mechanisms, Kinetics, and Regulation of
Activity. Classification and biological role of enzymes. Fundamentals of
enzyme Kinetics. Principles of coordination of metabolic pathways. Mechanisms
of enzyme induction and inhibition. Enzymes as drug targets.

Methods for Determining Enzyme Activity and Studying Protein Structure.
Enzyme-Linked Immunosorbent Assay. Methods for determining enzyme
activity. Enzyme-linked immunosorbent assay (ELISA): applications and
diagnostic value. Use of enzymes in molecular genetic research. Methods for
studying protein structure: cryo-electron microscopy, NMR spectroscopy, X-ray
crystallography.

10.

Structure and Functions of Biological Membranes. Membrane Transport.
Intercellular Junctions. Lipid bilayer, membrane proteins. Mechanisms of




substance transport across membranes. Intercellular junctions. Pharmacological
significance of membrane structures.

Receptor Function of Biological Membranes. Pathways of Receptor Signal
Transduction. Metabotropic and ionotropic receptors. Catalytic receptors.
Molecular mechanisms of signal transduction from nuclear and cytoplasmic
receptors. Regulation of receptor activity. Receptors as drug targets.

11.

Concluding tests for Study Module No. 2 “Proteins, Enzymes, Biological

12 Membranes, and Signal Transduction”.

Cell Cycle and Its Regulation. Molecular Basis of Cell Proliferation. Phases
of the cell cycle. Proteins and enzymes in the regulation of cell proliferation.
Molecular mechanisms of cell cycle dysregulation. Pharmacological points of
intervention.

13.

Cell Injury. The Role of Necrosis and Apoptosis in Health and Disease.
Molecular mechanisms of necrosis and apoptosis. Regulation of programmed
cell death. Significance of cell death processes in the development of diseases
and the action of drugs.

14.

Molecular Genetic Mechanisms of Tumor Cell Transformation and
15. | Metastasis. Oncogenes, tumor suppressors, mechanisms of carcinogenesis. 4
Molecular basis of invasion and metastasis.

Integration of Molecular Biological Knowledge into Pharmaceutical
Practice. Current Directions. Molecular biomarkers in diagnostics and therapy

16. monitoring. Targeted therapy. Molecular basis of drug action on key cellular 4
processes. Discussion of current scientific and clinical data.
17 Concluding tests for Study Module No. 3 “Regulation of Cell Proliferative 4
" | Activity. Mechanisms of Cell Death. Oncogenesis”.
18 Seminar-Discussion: Current Issues in Molecular Biology and Ethical Aspects 4
" | of the Use of Cellular Technologies in Pharmacy and Medicine.
Total 72

Considered at the meeting of the Department of Fundamental Medicine and Biology, prot. No. 10 dated
May 21, 2026

Head of Department A.V. Strygin




