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Kipicne

KpenutTTik OKBITY TEXHOJIOTHACHI KEe31HAE SJEKTHBTI MOHIEP KaTajorbl O3IpJeHEl.
DNEeKTUBTI TOHJEP KAaTaJIOTbl OKBITYABIH KPEAUTTIK JKyHecl OOMBIHINA KYpPaCTHIPBLIAIBI.
DEKTUBTI MOHJIEP KaTaJlorbl )KYyHelIeHreH Tanaay OOMbIHIIA TOHAEP TI3IMIH KOHE OJIapAblH
KBICKA CHTIaTTaMAaChIH KapaCThIPaIbI.

OKy J>KOCHapbeIHBIH OapibIK IMOHAEPl €Kl MUKITe OIPIKTIpIATeH: Oa3alblK MoHACD
uukibl( BIT), kocinTik monaep uukmi (KIT).

bazanpik moHmep UMKIBI THICTI JaWbIHABIK OarbIThl OOWBIHINA 1preii  OumiMil
KaJIBITITaCThIpyFa OarpITTanFaH. KocIMTiK MOHAEp HHMKIBI KOCIMTIK KBI3METTIH HAKTHI
cajachlHa KaTBICTBI apHaiibl OuTiM, OUTIK, JaFAsl MEH KY3BIPETTUTIKTEPAiH Ti30eciH
AHBIKTAMNIBI.

KOO kOMIOHEHTIHIH TMOHJEPIH OKYMEH Karap JOKTOPAHT MOHIl OKY YIIIH TaHIay
KOMITOHEHTIH TaHAay KepekK.

DOnexTUBTI TOHAEPAl TaHJaay OoWbIHIIA KeHec j3iBaiizep Oepeni. OnHbIMeH Oipre
noktopanT KOX (OKeke oKy »xocmapel) KypacThlpy YIIIH IMOHJEpre >ka3da HbICAHbIH
TONTBIPAIBI.

BBenenune
[Ipu KpeAWTHONW TEXHOJOTMH OOydYeHMs] pa3paldaThIBA€TCA KAaTaJlOr SJIEKTHBHBIX
JTACIIATUINH. Karajor JJIIEKTUBHBIX JTUCIHUATUIAH MPEICTABISET co0oit

CUCTEeMAaTH3UPOBAHHBIN TMEpeYeHb AUCIHUIUIMH KOMIIOHEHTA 110 BBIOOPY U COACPKHUT
KpPaTKO€ X OTHCaHUE.

Bce mumcummumebl y4eOHOTO mMaHa OOBEAMHEHBI B JBAa LUKIA: KT 0a30BBIX
mucturad (B/1), mukn npodmmmpyromux gucturmiad (IT10).

[{ukn 0a30BBIX JUCIUIUIMH HampaBlieH Ha (opMmupoBaHuEe (QYyHIAMEHTAIbHBIX
3HAHMA TI0 COOTBETCTBYIOIIEMY HAMPAaBICHUIO TOATOTOBKH. [lukim mnpodrmpyrommx
TUCIUIUIMH ~ OTIPEJSISICT TEePEYCHb CICNHANBHBIX 3HAHWW, YMCHHH, HAaBBIKOB W
KOMITETEHIIUH MPUMEHHUTETHLHO K KOHKPETHOH cepe mpodecCUOHANBHOM 1eITeTbHOCTH.

Hapsiny ¢ w3ydyeHHeM IUCHUILIMH BY30BCKOTO KOMIIOHCHTA JIOKTOPAHT JOJDKCH
BBIOpATH IS U3YUYCHUS JUCIUILTUHBI KOMITOHEHTA TI0 BEIOODY.

Koncynbranuu mo BeIOOPY 3JEKTUBHBIX AUCIUIUIMH JAaeT dABaizep. Bmecte ¢ HUM
JOKTOpAHT 3amnojHseT ¢GopMy 3amucud Ha JUCHUIUIMHBL Jns  coctaBieHus WYII
(MHIMBHTyaJIbHOTO Y4€OHOTO IJIaHa).

Introduction

At the credit technology of education a catalog of elective disciplines is developed.
The catalog of elective disciplines is a systematized list of disciplines of the elective
component and contains a brief description of them.

All disciplines of the curriculum are combined into two cycles: a cycle of basic
disciplines (BD) and a cycle of core disciplines (CD).

The cycle of basic disciplines is aimed at the formation of fundamental knowledge in
the relevant direction of training. The cycle of majoring disciplines determines the list of
special knowledge, abilities, skills and competencies in relation to a particular field of
professional activity.

Along with the study of disciplines of the university component a doctoral student
must choose to study the disciplines of the elective component.

Advice on the choice of elective disciplines is given by the advisor. Together with
him, the doctoral student fills out an enrollment form for disciplines for drawing up FTI
(individual training plan).



CemecTp OoiibIHIIA 3JIEKTUBTI MOHAEPAL 001y / Pacnipenesienne 3J1eKTUBHBIX
AUCHUILINH 110 ceMecTpaMm / Distribution of elective courses by semester

Kpenutrep | Axkagemus
caubl / JIBIK
Kon-Bo Ke3eH/
[Monnin ataysl / HanmenoBanue nuciuminabl / The name of the discipline KPEIUTOB/ Axan
Number of | mnepuoxn/
credits Academic
period
OcimaikTep Owocucrematukachl / buocucrematuka pacrenuit / Plant
biosystematics
OCIMIIKTepIiH  TO3IMIUIIT  OHE  CTpeccopiblK  (akropiapsl  / 5 1
YcroitunBocTh M CTpeccoBbie (hakTopbl pactenmit / Plant resistance and
stress factors
Fouteimu metpust / Haykometpus / Scientometrics
3amaHayu OMOJIOTHSHBIH Mocenenepi/ [Ipobnemsr coBpeMeHHOM Onosorun/
Problems of modern biology
Ocimuikrep pecypcTapbiH CaKTaybIHAFbl ouoTexHoiorusap/
BuorexHoJI0rHM B COXpaHEHHH PacTHTENbHBIX pecypcos/ Biotechnology in ) 1
Conservation of Plant Resources
MoJeKyanblK TeHETUKAHBIH ©3€KTi Macesenepi/ AKTyalbHbIe NpPOOIeMBI
MoJIeKyIsipHO# renetuku/ Current issues in molecular biology
OcimaikTep (U3NOIOTUACHIHBIH TaHAAYbl Tapayiapsl / MI30paHHbIe TTaBbI
dusnonoruu pacrenunii / Selected topics in plant physiology
I'eoboTanuka TomblpakTaHy HerizaepiMen / ['eo0oTaHMka C OCHOBaMH 5 !

nouBoBeieHus / Geobotany with the basics of soilscience

Knerkansik sxone JIHK Texnonorusinap / Knerounas u JJHK texnomorum /
Cell and DNA Technologies




1 1 oKy KbUIbIHA APHAJFAH IEKTUBTIK MIHAEP / DJIeKTUBHBIE TUCHUILIMHBI Vs 1 roga o0ydyenusi/ Elective courses for year 1

Ocimoikmep ouocucmemamuxacel / buocucmemamuxa pacmenuii / Plant biosystematics

OKy makcamut / Yueonasa yenv/ Purpose

OHMOCHUCTEMATUKACHIHBIH
MIPUHITUATITEP1 MEH omicrepi, KyHemik
Kareropusuiap, MoOpGOOHOJOTHIIBIK —Oenrisep
KOHE TAaKCOHIAP AapachIHIAFbl JBOJIOIHSIIBIK
OaiimaHpicTap Typalbl FHUIBIMA HETi3€reH
TYTac TYCIHIK KaJBINTACTHIPy, COHJIAi-aK
OCIMJIIKTEp/l Tanjay, aHBIKTAy JKOHE JKIKTEY
OOMBIHIIIA IPAKTUKAJIBIK JaFIbUIAP/IbI JAMBITY.

OcimaikTep

@opMupOBaHHME  LEIOCTHOIO M HAY4YHO
000CHOBAHHOT'O MPEJICTABICHUS O MPUHIMUIAX U
MeToAax OMOCHCTEMaTHKH pacTeHui,
CHUCTEMAaTUYECKHUX KaTeropusix,
MOP(HOOHOTOrHYECKIX pU3HaKax u
SBOJIFOLIMOHHBIX B3aMMOCBS35X MEXIY
TaKCOHAMM, a TaKK€ pPa3BUTHE IPAKTUYECKHUX
HAaBBIKOB aHanusa, onpeneneHus u
KJIacCU()MKALMU PACTUTEIIBHBIX OPTaHU3MOB.

To develop a comprehensive and scientifically grounded
understanding of the principles and methods of plant
biosystematics, taxonomic categories, morphobiological
characteristics, and evolutionary relationships between
taxa, as well as to enhance practical skills in analyzing,
identifying, and classifying plant organisms.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

- Kazipri 0OoTaHuMka FBUIBIMBIHBIH KAaJbINTACY
KOHE JaMy Ke3eHIEpIH TYCIHY, OHbIH Kasipri
FBUIBIMM ~ JKyHelneri OpHbIH  YFBIHY, Oy
FBUIBIMHBIH JIaMybIHA 30D YJIec KOCKaH KOPHEKTI
ranmbIMAapabl Outy. Tipi aF3amapabl Kyheneyain
HEri3ri KaruJanapbliH MEHTepY;
CaHbIpayKyJIaKTap MEH OCIMIIKTepAiH HerTi3ri
TaKCOHIAPbIHBIH MOPQOTOTHSITBIK KOHE
OMOJIOTUSUIIBIK €pEKILEeNIKTEepiH O1Ty; eCIMAIKTEp
OpPraHMU3MIHIH TYTACTBHIFbIH, OHBIH MakKpo- >KOHE
MUKPOCKOMHUAJIBIK KYPBUIBIMAAPHIH, Oelimaerny
EpeKIICTKTEepPiH, OHTOTeHe3  OapbICHIHIAFHI
e3repicTepiH, Ke0er  TocUAepiH  TYCIHY.
JKoraphbl sk0HE TOMEHT1 CaThIIaFbl OCIMIIKTEPIIH
OpPTYPJILIITIH, ONApIbIH XYyHesney KaruaajaapblH,
KYHEIIK TONTapIbIH TYBICTHIK OaillaHBICTApBIH
KOHE OJIapblH MYMKIH OHBOJIOLMSUIBIK JaMy
KOJAAphIH  Ouly; TaOWFM  SKOXKyHenepaeri

agKTaraHHaH

ITocse ycnemHoro 3aBepiieHust Kypca
o0yuaromuecsi OyayT

-Oco3HaBaTh 3Tallbl CTAaHOBJIEHUS M Pa3BUTHS
COBPEMEHHOM OOTaHMKM KaK HayKu, MOHUMAaTb
€€ 3HaYEHHE B CUCTEME COBPEMEHHOI'0 HAYYHOI'O
3HAHHUS, 3HATh BBIJAIOLIMXCSA YUEHBIX, BHECIINX
3HAUUTENIBHBI  BKJIaX B €€  pa3BUTHE.
PazOuparbcst B mNpUHOMIAX —KiIacCU(PUKAIIN
JKUBBIX OPraHU3MOB; 3HATh MOP(OIOTUYECKHE U
Ouonoruuyeckue 0CoOOEHHOCTH OCHOBHBIX TpYIII
rpubOB M pacTeHHil; MOHMMAaTh LEJIOCTHOCTb
CTPOEHHSI PaCTUTEIBLHOTO OpraHM3Ma — Kak Ha
YPOBHE Makpo-, TaK M MHUKPOCTPYKTYp, €ro
aJlanTallMOHHbIE OCOOEHHOCTH, W3MEHEHUs Ha
OPOTSDKEHUM  MHAMBHIYaJIbHOTO  Pa3BHUTHA,
crnocoObl  pasMHOXKeHUs. Paznuyath  BHUBI
HU3MIMX M BBICIIMX pACTEHUH, MOHUMATh
IOPUHLMIIBI  MX CHUCTEMAaTHKH, POACTBEHHBIE
CBA3M MEXJHy TIpynnamMd U BO3MOJKHBIE
HAIpaBJIEHUS MX DSBOJIOLMOHHOIO Ppa3BHUTHSI,

After successful completion of the course, students
will be

— To understand the stages of the formation and
development of modern botany as a science, to
recognize its role in the contemporary system of
scientific knowledge, and to know the prominent
scientists who have made significant contributions to its
advancement. To comprehend the principles of
classification of living organisms; to know the
morphological and biological characteristics of the main
groups of fungi and plants; to understand the integrity of
the plant organism’s structure — both at the macro- and
micro-levels — its adaptive features, changes
throughout individual development, and modes of
reproduction. To distinguish between lower and higher
plants, to understand the principles of their taxonomy,
the phylogenetic relationships between groups, and the
possible paths of their evolutionary development. To
understand the ecological roles and specific features of
certain organism groups in natural ecosystems, as well

7




KEKeJlereH OpraHu3Mep TOTITAPBIHBIH
MaHBI3bIH, OJIapIbIH IKOJIOTHSLITBIK
EpeKIICITIKTEPiH, oCIMIIKTEp/Ii YTBIMJIBI
naiianany MEH KOpFayIbIH HET13Tr1

MPUHIIMIITEPIH MEHIEPY.
— OciMIiKkTep/i aHbIKTal 011y, MOP(OIOTHSITBIK
cUIaTTaMajapblH acay, CYpeTiH cally J»KoHE

OCIMIIKTEp MEH  OoJapAblH  OeJiKTepiHeH
KOJUICKIIUSLIIAp KUHAY; eciMIIKTep
KaybIMIACTBIKTapbIHA reo00TaHNKAIIBIK
curmartama Oepy, TaOurm oprajga IKOHE

3epTXaHANBIK  JKaFjana
JaFAbUIApbIH MEHTEPY.

—  MUKpOCKOTIHSIBIK ~ TEXHHKaMEH
BU3yaJIM3alUsl  KYyHecIMEH KYMbIC
HET13T1 ozicTepin MEHTepy, yakpITIIA
MHUKpOIIpenaparrap acayJblH OAICTEMECIH,
OCIMIIKTEpl aHBIKTay MEH MOP(HOIOTHSIIBIK
CUTIATTay TOCUIIEPiH OlTy.

OakpUIay  KYprizy

KOHE
icTey iy

3HATh POJIb OMPEACIEHHBIX TPYIIN OPTAaHU3MOB B
MNpUPOJE, MX DKOJOTMYECKHE OCOOCHHOCTH, a
TaKxKe MPUHIIUIIBI palMOHAIBLHOTO
WCIIOJIb30BAaHMS U OXPaHbl PACTEHU.

— YMeTh ompenensaTh pacTeHus Mo KiIo4YaM U
ONPEACIUTENSAIM, OINKCHIBATH WX  BHEIIHEE
CTPOCHHE, BBITIOJHATh 3aPUCOBKH M COOUPATH
KOJUIEKIIMM PACTEHUM M UX YacTel; IMPOBOJUTH
reo00TaHUYECKHUE HCCICAOBAHUS PACTHTEIIbHBIX
COOOIIeCTB, BECTHM  HAOMIOACHUS Kak B
MPUPOJHBIX YCIOBUSX, TaK U B JabOpaTOpHOM
00CTaHOBKE.

— Buamers 06a30BbIMH HaBBIKAMH PAOOTHI C
MHUKPOCKOIIOM M JIPyTUM OOOPYJIOBAaHUEM JIst
BU3yaJIU3allUM, YMETh TOTOBUTb BPEMEHHBIC
MHKpONpenaparbl, IOJb30BaTbCA METOAUKAMU
ONpeeICHUs U ONUCAHUS PACTCHUI.

as the principles of their sustainable use and
conservation.

— To be able to identify plants using keys and guides,
describe their external structure, make drawings, and
collect specimens and their parts; to carry out
geobotanical studies of plant communities and conduct
observations both in natural environments and

laboratory settings.

— To possess basic skills in working with microscopes
and visualization tools, to be able to prepare temporary
microscopic slides, and to apply methods for plant
identification and morphological description.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

TypaiH TakCOHOMHUKAIBIK JKOHE MOMYJISIHSIIBIK
KYPBUIBIMBI. Mopdomnororeorpadusiibik,
SKOJIOTHUSJIBIK JKOHE TeHETUKAIBIK auddepeHimanys,
TYPAIH  WBIFYy  TErl  JKOHE  DBOJIIOIUSICHL.
TakcoHoMusutbIK ~ caHarrap. Typi, Kimi —Typi.
I'eHIKOTOTHSITBIK KOHE MOy JISTASUTBIK -
TCHETHKANBIK ~ KaTeropusuiap. OKOTHI. BHoTHIL
Homymsimmst. Jem-kapanaiitbim KEPrilTiKTi
nonyisiust. [amomem. TypaiH KypbUIBIMBI - MEH
SBOJIIOIMACBIHBIH TOCIIEpi. OCIMIIKTEpAl JKIKTEY
npuHOUnTepi.  MosleKynanblK — Kyleney — KoHe
OuocucTeMaTHKa.

TakcoHOMUYeCKass W TMOMYJSIIIUOHHAS CTPYKTYpa
Buga. Mopdonororeorpadudeckas, YKOIOrndecKast u
reHeTndeckas JudQepeHianms, MPOUCX0KICHUS U
3BOJIIOLIMSA  BHJA. TaKCOHOMHYECKHE KaTerOpHH.
I'eHdKoNOTHYECKHE ¥ TIOMYJSIIUOHHO-TEHETUIECKHE
kareropun. OxoTun. buotum. [lomymsmms. [em -
3JIEMEHTAapHas JIOKaJbHAs Momyysnusa. [ amomem.
[lomxomel K CTPYKType W DBONIONWW  BHUJA.
[TpuHIHATIEL KI1accu(UKaIim pacTeHHI.
MouiekyJisipHasi CHCTEMaTHKa U OMOCHCTEMAaTHKA.

Taxonomic and population structure of the species.
Morphological and geographic, ecological and genetic
differentiation, origin and evolution of the species.
Taxonomic categories. Genecological and population
genetic categories. Ecotype. Biotype. Population. Dem
is an elementary local population. Gamodem.
Approaches to the structure and evolution of the species.
Principles of plant classification. Molecular systematics
and biosystematics.

bazoaprama scemexwici / Pykoeooumens npozpammer/ Programme manager

Cynranrazuna ['.K.

‘ Cyaranrazuna [.K.




3amanayu ouonocuanviy macenenepi/ Ilpoonemot coepemennoit ouonocuu / Problems of modern biology

OKy maxcamut / Yueonaa yenv/ Purpose

buonmorusiHelH ~ Kazipri  OarbITTapel MEH  ©3€KTi
Mocenenepi  OoibIHIIA OUTIM MEH TEpeH TYCIHIK
KAJIBIIITACTBIPY, KOCIOM KBI3METTE ipreiii OMOIIOTHSITBIK
YFBIMIIAp/Ibl KOJIZIAHY, COHJAi-aK *aHa FBUIBIMU JKOHE
MPAKTUKAJBIK MIHIETTEepAl 63 OeTiHIIe KOs OiTy >KoHe
menie 011y KaOUIeTiH 1aMBITY.

dopMupoBaHUE  3HAHUH U OCO3HAHHOI'O
MOHMMAaHMsI  COBPEMEHHBIX  HANpaBICHUH U
npobysieM  OWONIOTHH,  HEOOXOMUMBIX  JJIA

NpUMEHEeHUs (yHIaMEHTAIbHBIX OMOJOTHYECKUX
KOHIENINI B MPO(ECCHOHATBLHONU ACSITEILHOCTH,
a TaKXke Uil CaMOCTOSITENIbHOM IOCTAHOBKU H
pELICHNS HOBBIX HAYYHbBIX U MTPAKTUYECKHUX 3a7a4.

To develop knowledge and a deep
understanding of current trends and challenges
in biology, enabling the application of
fundamental biological concepts in professional
activities, as well as the ability to
independently formulate and solve new
scientific and practical problems.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbl ¢oTTi assKTaraHHaH KeiiiH OLtiMaaymbLiap
- Kazipri 6uonorus canaceiHIarsl HETi3ri OarpITTap MEH

©3eKTI ~ Mocerenepai  (TEHETHKAa,  MOJEKYJIabIK
OHMOJIOTHS, DKOJIOTHUSI, OMOTEXHOJIOTHS JKoHE T.0.) Oy
XKOHE  TYCIHy; Kazipri  OWOJIOTUSIHBIH  OpTYpdi

caJlaJlapbIHIaFbl FRUIBIMH aKIMapaTThl, YPIICTEPIl KOHE
KETICTIKTepl Tannaid Ouly; FBUIBIMH THUIIOTE3aJIapabl
TY)KBIPBIMJIAY JKOHE KOciOM TalchlpManapibl LIEHLy

Ke3iHae  ipreqi  OMOJIOTHSUIBIK  YFBIMIAp  MEH
TEeOpHsIap bl KOJIJaHa oury; SKOJIOTHUSITBIK,
MEIUIUHAIIBIK, aybul IapyaIIbUIbIK KOHE

OMOTEXHOJIOTHSUIBIK ~ Macenenepl IIenryJeri Kasipri
OMOJIOTUSUIIBIK 3€pPTTEyJIep/IiH MaHbI3AbUIBIFBIH Oaranai
Ouly; FBUIBIMM JEPEKTep MEH JIOTHKAJbIK Tajjaay
HETI31HJIe ©3 KOe3KapachlH KaJIbINTACTHIPBIN, HEri3aen
aiy; aHa OMOJNOTHMUIBIK OLTIMAI MpaKkTHKana >XoHe
MoHapaJiblK ko0anapna KojijaHy OOMbIHILA YCBIHBICTAp
Kacai oury.

IMocae ycnenHoro 3aBepiuieHusi Kypca
o0yuaromuecsi OyayT

- 3HaTh ¥ MOHUMATh COBPEMEHHBbIE HaIpaBlICHUS
U KIIIOuYeBbIe TpoOieMbl B 00JacTH OHOJIOTUU
(reHeTHKa, MOJICKYJIIpHAs OHOJIOTHs, JKOJIOTHS,
OMOTEXHOJIOTUS U JIp.); aHAJIM3UPOBATh HAYUHYIO
UHPOpPMAIIMIO, TEHACHIIMU W JIOCTHXKCHHS B
pPa3NIUYHBIX O00JACTAX COBPEMEHHOH OHOJIOTHH;
NPUMEHSITh (PyHIaMEHTaJIbHble OHOJIOTHYECKHE
KOHUENIMM U TEOpuu Npu (OpMYJIHPOBAHUU
HAYYHBIX TUIOTE3 u pelLeHnn
PO eCCUOHATBHBIX 3a/1ay; OIICHUBATH
3HAYUMOCTh ~ COBPEMEHHBIX  OMOJOTHYECKHX
UCCIIC/IOBAaHUIA JUISI PEIICHUS] DKOJIOTHUECKHUX,
MEIUIUHCKUX, CEJIbCKOXO03SHCTBEHHBIX u
OMOTEXHOJIOTMYECKNX 3a1ad; (opMynupoBaTh U

000OCHOBBIBaTh ~ COOCTBEHHOE  MHEHHE  TIO
aKTyaJbHbIM  OHOJIOTMYECKHM BONpOCaM  Ha
OCHOBE HAay4HBIX JAHHBIX M  JIOTUYECKOIO
aHanMza; paszpabarbiBaThb  MPEAJIOKEHUS  TIO0

MNPUMCHCHUIO HOBBIX OHMOJIOTMYECKUX 3HAHHI B
MPAKTUKEC U MCKIUCHUIITIMHAPHBIX IIPOCKTAaX.

After successful completion of the course,
students will be

To know and understand the main directions
and key issues in modern biology (genetics,
molecular biology, ecology, biotechnology,
etc.); to analyze scientific information, trends,
and achievements across various fields of
contemporary biology; to apply fundamental
biological concepts and theories in formulating
scientific hypotheses and solving professional
tasks; to assess the significance of current
biological research for addressing ecological,
medical, agricultural, and biotechnological
challenges; to formulate and justify one’s own
opinion on relevant biological issues based on
scientific data and logical reasoning; to develop
proposals for applying new biological
knowledge in practice and interdisciplinary
projects.

Kypcmotny kbickawia mazmynst / Kpamkoe codepocanue kypca/ Course summary

Kazipri OnoJOTHSHBIH 33€KTI MOceJeNepiH KOK KoHE \

MeTo10JIoOTHYECKHE OCHOBBI IIOCTAHOBKH

u | Methodological foundations for the formulation




MIEITYIIH ofiCHAMABIK Heri3aepi. Pu3nKa-XuMUSIIBIK

Ouosiorusi  KoHe  OWOTEXHOJIOTHUSHBIH  3aMaHayd
OarpITTapel. buokayimncizgik Mmocenenepi. ['eHernka
’KOHE MOJICKYJIAJIBIK OMOJIOTUSHBIH Ka3ipri mMacenenepi.
buonorus FBUIBIMIAPBIHBIH MEPCIEKTUBAIIBIK
OarbITTapHlI.

paspeleHuss aKTyaabHBIX MPOOJIEM COBPEMEHHOM
OHOJIOTHH.

CoBpemeHHbIE HaIlpaBJICHUS
(OUBUKOXUMHUYECKON OHOJIOTMH U OMOTEXHOJOTHH.
[Tpobnembr  OmoGe3omacHoctu.  CoBpeMEHHBIE

po0JIeMbl T€HETUKU U MOJIEKYJISIPHONH OMOJIOTHH.
[lepcrieKTHBHBIC HAMPABICHHUS OMOJOTUYCCKIX
HayK.

and solution of urgent problems of modern
biology. Modern trends in physicochemical
biology and biotechnology. Biosafety issues.
Modern problems of genetics and molecular
biology. Promising areas of biological sciences.

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Cynranrazuna [.K.

Cynranrazuna " K.

|
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Ocimoikmep Guoxumuscol Men uzuonouscolivtyy manoayivl mapaynapot / Hzopannste znasvl ouoxumuu u uzuonozuu pacmenuii / Selected topics in

plant physiology and biochemistry

OKy maxcamut / Yueonaa yenv/ Purpose

OCIMIIKTEpAIH TIPUIUIIK OpeKeTiHIH Heri3iHue
KAaTKaH OWOXMMUSIIBIK JKOHE (DH3HOIOTHSIIBIK
MPOLIECTEP Typabl TepEH OUTIM KaJbIITACTBIPY,
OCIMIIKTEPIiH OCyi, 1aMybl, 3aT aIMacybl KOHE
KOpIIaraH opTa >KarjainapbiHa OediMIenyiHiH
MOJICKYJIAJIBIK KOHE JKaCYIIaTbIK
MEXaHM3MJEpIH  TYCiHy, COHJai-aKk  OCHI
OlmiMaepai FBUIBIMU 3epTTeylep MeH Kociou
KBI3METTE KOJIZAHY JIaFIbLIIApPBIH JAMBITY.

dboopmupoBaHuEe YrAyOJIEHHBIX 3HAHUH O
OHMOXMMHUYECKHX H (hU3MOJIOTHYECKUX
mporeccax, JICXKAIIUX B OCHOBE
JKU3HEJCATCIIBHOCTH PACTCHHUM, MMOHUMaHHS
MOJICKYJISIPHBIX U KIJIETOYHBIX MEXaHH3MOB
pocra, pa3BuTHs, OOMEHa BCINECTB U
aJanTanyuyd PacTeHUH K yCIOBUSIM CpEHbl, a
TaKXKe pa3BUTHEC YMEHUH TNPUMEHATh 3TH
3HaHWS B HAYYHBIX HCCICIOBAHUSX W
po(heCCHOHATILHOM JEATSIbHOCTH.

To develop in-depth knowledge of the biochemical and
physiological processes underlying plant life, to understand
the molecular and cellular mechanisms of plant growth,
development, metabolism, and adaptation to environmental
conditions, and to enhance the ability to apply this
knowledge in scientific research and professional practice.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLiap

- OcimaikTeperi OHOXUMHUSLIBIK JKOHE
(UBHONIOTHSUIBIK,  YAEPICTEPAIH MOJCKYJIAIbIK,
KacyIalbIK KOHE OpPraHU3MUKAJIBIK
JeHreinepiHaeri — MexaHusmzaepi  OolbIHIIA
TEpEH oimimai KOpCETYy. Ocimuikrep
¢bu3nonoruscsl MeH OMOXUMHUSACHI CaJaChIHAFbI
3aMaHayu FBUIBIMU TeOpHsIap/Ibl,
TYKBIpBIMAAMaIapabl JKOHE OKCHEPUMEHTTIK
JepeKTepi CBIHU TYpFbIIA Oaranay.
OCIMAIKTEP/IIH OCY1, JaMybl KoHE aOMOTUKAIIBIK
XKoHe OMOTHKaJbIK cTpecc (paxTopiapbiHa
oeifimmenyi KOHTEKCTIHIE OHOXUMMUSLIBIK
peakuusigap MeH (QU3NOJIOTHSUIBIK (PYHKIMSIIAP
apachIHAaFbl ©3apa OalyIaHBICTHI Talfay >KOHE
TYCIHAIPY. OcimaikTepaeri ¢buznonoro-
OMOXUMUSUIBIK YJAEpicTepi 3epTTeyre FhUIBIMU
THIOTE3aJIap  KYPACTBIPBI,  AKCHEPUMEHTTIK

agKTaraHHaH

ITocse ycnemHoro 3aBepuieHust Kypca
oO0yuaromuecsi OyayT

- JIeMOHCTPHUpOBATh YINyOJE€HHbIE 3HAHHUS O
MOJIEKYJISIPHBIX, KJIETOYHBIX U OpPraHU3MEHHBIX
MeXaHU3Max OMOXUMHUYECKUX u
(U3HONOrMYECKUX TMPOLIECCOB B  PACTEHUSX.
Kputnyecku orieHHBaTh COBPEMEHHbIE HAay4YHbIE
TEOpUH, KOHILENIHUU U DSKCHEPUMEHTAIbHbIE
JTaHHbIE B 00JIACTH PAaCTUTENBbHOM (PU3HOIOTUN U
OMOXUMMUH. AHanusupoBaTh "
MHTEPIPETHPOBATH B3aUMOCBSI3H MEXIY
OMOXMMHUYECKUMHU peakuusIMu u
¢uznonornueckuMu (QyHKUUSMU pacTeHUH B
KOHTEKCTE UX POCTa, Pa3BUTH M aJanTallu K
a0MOTHYECKUM ¥  OMOTHYECKHM CTpeccam.
®opmynupoBaTh ~ HayyHble  TUIIOTE3Bl |
pa3palaThIBaTh 3KCHEPUMEHTATIbHbIE CTPATEruu
JUISL MCCIEOBaHUS (DU3HOIIOT0-OMOXMMHUYECKIX
IIPOLIECCOB B pacTeHusix. MHTterpupoBaTh

After successful completion of the course, students
will be

— Demonstrate in-depth knowledge of the molecular,
cellular, and organismal mechanisms of biochemical
and physiological processes in plants. Critically evaluate
current scientific theories, concepts, and experimental
data in the field of plant physiology and biochemistry.
Analyze and interpret the interrelationships between
biochemical reactions and physiological functions of
plants in the context of growth, development, and
adaptation to abiotic and biotic stressors. Formulate
scientific  hypotheses and develop experimental
strategies for studying physiological and biochemical
processes in plants. Integrate interdisciplinary
approaches (such as molecular biology, ecology,
biotechnology, etc.) in conducting fundamental and
applied research. Apply modern analytical methods
(including spectrophotometry, chromatography,

11




cTparervsiapabpl  o3ipaey.  Ipremi  xoHe
KOJJaHOQIBl  3epTTeylep KYprizy KesiHue
MTOHAPAITBIK ToCLIACPIl (MOJIeKyIaIbIK
OHMOJIOTHS, KOJIOTHs, OMOTEXHOJIOTHSI JKOHE T.0.)
OlpikTipy.  3epTXaHaJbIK  KOHE  JaJIaJIbIK
Toxipubene 3amMaHayd — Tajjay — OICTEpiH
(cexTpodoTomMeTpusi, xpomarorpadus,
MOJICKYJAJIBIK JUArHOCTHKA 9/icTepl KoHE T.0.)
KOJIJIaHy. Ocimaik HIapyalIbUIbIFbIHAA,
CEJIEKLIM A, TYPaKTbl eTIHIITIK IIeH
OCIMIIKTEpAl KOpFayja OHOXMMHSUIBIK JKOHE
GU3MONOTHSUTBIK ~ OUTiMIepai  maijanaHyra
apHAJIFAH FBUIBIMHA HETI3CITEeH  YCBIHBICTAp
azipiey.

- OCIMJIIKTEP (PU3HOJOTHUACHI MEH OMOXHUMHUSICHI
cajlachlH/Ia TOKIpHOenep KYprizy JIaraplIapblHa
ue Ooxy; eciMIiKk 00beKTiIepiH Oakbuiay >KOHE
ONApIBIH  KYPBUIBIMBI ~ MEH  KbI3METTEpi
apachlHIarbl OalIaHBICTBl aHBIKTAY, OCIMIIK

MEKANCIUIUTMHAPHBIC MOAXO0AbI (MOJIEKYJIIpHAS
OuoIIorus, SKOJIOTHsI, OMOTEXHOJIOTHUS U JIp.) MIPH
NpOBEACHUU (YHIAMEHTAIBHBIX M TPUKIATHBIX

ucciaenopanuil.  [IpuMeHATH  COBpEMEHHBIE
METO/bI aHaIu3a (B TOM qucie
ceKTpooTOMeTpuUs, XpoMaTorpadusi, METOJbI
MOJIEKYJSIPHOM  JMAarHOCTMKM W Jp.) B
nabopaTopHOH u MOJIEBOM MpaKTHUKE.
Pa3pabaTbiBaTh Hay4YHO 00OCHOBAHHbBIE
pEKOMEH1alluu 1o HCI0JIb30BAHUIO
OMOXMMHUYECKUX U (PU3MOJIOTMYECKUX 3HAHUH B
pacTeHHUEBOJACTBE,  CEJEKLUUH, YCTOWYUBOM
3eMJIEJICNINU U OXPaHEe PACTeHUH.

- o0nanare HaBbIKaMU IPOBECHUS

OKCIIEPUMEHTOB B 00JacTH  (DU3UOJIOTHH |
OMOXMMHUU pACTEHUW; HABBIKAMHU HAOIIOJCHUS
pacTUTENBHBIX  OOBEKTOB W BBISABJICHUS
B3aMIMOCBSI3M WX CTPOCHUS W (YHKIUH, OIICHKH
BIIMSIHUS PA3IUYHBIX (DAKTOPOB HA CTPOEHHUE M

molecular diagnostic techniques, etc.) in laboratory and
field practice. Develop scientifically grounded
recommendations for the use of biochemical and
physiological knowledge in crop production, plant
breeding, sustainable agriculture, and plant protection.

- have the skills to conduct experiments in the field of
plant physiology and biochemistry; the skills of
observing plant objects and identifying the relationship
between their structure and functions, assessing the
influence of various factors on the structure and
functioning of plant organisms; methods of searching
and using scientific and technical and scientific and
methodological information in the field of plant
physiology and biochemistry.

OpraHU3MICPiHIH KYpPBUIBIMBI MEH >KYMBICHIHA | ()YHKIIMOHHPOBAHUE pacTUTEIBHBIX
op Typiai (akropiapablH ocepiH Oaranay | OpraHM3MOB; IpueMamMu IIOMCKa U
AarAblIapbIH; GCiMI[iKTep (1)I/ISI/IOJ'IOFI/I$ICI)I MCH | UCIIOJIB30BaHU HayLIHO-TeXHI/I‘{eCKOf/i U HAY4YHO-
OHOXUMMUSACHI caJlaCbIHAATrbI FBIJIIBIMHU - MeTOﬂquCKOﬁ HH(bOpMaHHH B o0iactu
TEXHUKAJIBIK JKOHE FBUTBIMU-O/IICTEMENTIK | (PU3HUOTIOTHN U OMOXUMUU PACTCHHIA.
aKmaparThl 13[Iey JKOHE KOJJaHy oJicTepiH
oiesi.
Kypcmuviy kbickawa mazmynnt / Kpamkoe codepicanue Kypca/ Course summary

OciMaiKTepIiH MeTaboIUTTEDI. Kipicme. | MeraGonutel  pacrennii. benkosbie Bemectsa | Plant metabolites. Protein substances of plants. Plant
OciMaikrepain  akyb3s  3arTapbl.  Ocimpik | pacTenuid. VYrmesoxsl pacrenuil. Pacrurenembie | carbohydrates. Plant lipids. Organic acids and their
KOMipCyJIaphbl. OciMik MmEATepi. | THMAABL Opramuieckue KuCioThl M MX OOMeH. | exchange. Vitamins. Secondary plant  metabolism.
OpraHvKaiblK KBILIKBULAAD JKOHE  OJIApIbIH Buramunpl. Bropuumbii Metabosmsm PacTeHut. | physiological processes of plants. Photosynthesis. The
aIMAacyBbl. Buramunzep. Ocimpixrepyin | PHSHONOTMECCKUES  NIPOUCCCHI  PACTEHMH. | chomistry of plant respiration. Membrane transport in
Kaiftamama  meraGommami.  Ocimmixrepin | DOTOCHHTES.  XMMHMSM  BIXaHHMA PACTCHMH. | 5janse Plant hormonal system. Photoregulation in plants.
OU3MONOTHSNBIK  TpoecTepi.  DOTOCHHTES. ?AeM@aHHHH TPAHCIIOPT B PACTCHIAX- | pay lation of generative plant development. The role of

. . . . OpMOHaJIbHaA CHUCTEMA pacTeHUU. . . . . . .
eC%MIl}KTepILIH' TBIHBIC aiy XUMISMI. | goronerynsips y  pactemmii,  Perymsums genetic and_external factors in the d_lrectlon and intensity of
Ocimaikrepaeri MeMOpaHaIbIK KOMK. | reyenaruproro  passurms  pacremuit.  Porb the synthesis of reserve substances in the productive organs
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OcIMIIKTEpPIiH TOPMOH/IBIK xKyieci.
OcimaikTeperi doToperynsus.
OCIMIIKTEpIIH TEHEPATHBTI JaMybIH pETTEY.
OCIMIIKTIH OHIMII OpraHAapblHAAa KOCAJIKBI
3aTTap  CHHTE3IHIH  KapKBIHIBUIBIFBI ~ MEH
OarpITBIHA  TCHETUKAIBIK  JKOHE  CHIPTKBI
(dbakTopiapablH peii. OKOJOTHUSIIBIK Kayirci3
OHIM ally TOoCUIIEpiH a3ipaeyae (U3HOIOro-
OMOXUMMSUIBIK TOCIIACDI.

TCHETUYECKUX W BHEIIHHX (DAKTOpOB B
HalpaBJICHUU W HWHTCHCHUBHOCTU CHHTC3a
3aIIaCHBIX BELIECTB B MPOJYKTUBHBIX OpraHax
pacTeHws. ®u3nonoro-0MOXUMHUYECKIE
HOAXO/BI B pa3pabOTKe MPHEMOB MOJTYyYCHUS
HKOJIOTUYECKU 0€30IacHOM MPOIYKINH.

of the plant. Physiological and biochemical approaches in
the development of methods for obtaining environmentally
friendly products.

bazoapnama s«cemexuiici / Pykosooumens npozpammsl/ Programme manager

Cynranrazuna ['.K.

Cynranrazuna ['.K.
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Ocimoikmepoin mo3imoinizi scone cmpeccopivik paxkmopnapul / Ycemoiiuusocms u cmpeccosvie paxmopuot pacmenuit / Plant resistance and stress factors

OKy maxcamut / Yueonaa yenv/ Purpose

JIOKTOpAHTTap/a OCIMJIIKTEPIIH opTypdi
aOMOTUKAJBIK  KOHE  OHMOTHKAaJbIK  CTpecc
(akTopiapbiHa TO3IMIUITHIH (U3UOIOTUSAIIBIK,

OMOXUMUSITBIK KOHE MOJICKYJIAITBIK
MEXaHU3MAEpl  Typaibl  KyWem  TYCIHIK
KaJIBIITACTBIPY, eciMIIKTep oerimaenyin
3epTTEYIiH 3aMaHayd TOCUIACpIH MEHTepy,

COHJIaii-aK OMOJIOTHS, ayblUl IIapyalllbUIbIFbI
KOHE DKOJIOTHS CalajapblHIAFbl ipreiii KoHe
KoJjaHOanel 3epTreynepie Oyn  OumiMaepai
Tajmay, MOJICIbACY JKOHE KOJIaHy JaFablIapbiH
JIAMBITY.

OpPMHMPOBAaHHE y JOKTOPAHTOB CHUCTEMHOI'O
IOHUMaHMsl  (PU3HOIOr0-OMOXMMHUYECKHX U
MOJIEKYJISIPHBIX MEXaHM3MOB YCTOWUYMBOCTH
pacTeHU K pa3IU4YHbIM a0MOTHYECKUM U
OMOTHUYECKUM cTpeccam, OCBOCHHE
COBPEMEHHBIX  IOAXOAOB K  H3YYCHHIO
ajanTauuid pacTEHHUM, a TakKe pAa3BUTHE
HAaBBIKOB  aHaJN3a, MOJCIUPOBAHUA H
[IPUMEHEHHUS 3THX 3HaHUU B
(byHaMEeHTaIbHbIX U IPUKIIAJHBIX
UCCIEOBAaHUAX B  obOjactu  OHoOruH,
CEJIBCKOTO XO35IMCTBA U DKOJIOTHH.

To develop a systemic understanding among doctoral
students of the physiological, biochemical, and molecular
mechanisms of plant resistance to various abiotic and biotic
stress factors; to master modern approaches to studying
plant adaptations; and to enhance skills in analyzing,
modeling, and applying this knowledge in fundamental and
applied research in the fields of biology, agriculture, and
ecology.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcersl CTTI asiIKTaraHHAH KeliH
OimiManymbLIap

-OCIMJIIKTEp OpraHuW3Mi MEH KOpIIaraH opTa
apachIHarbl e3apa OpEKEeTTECTIK

3aHIBUTBIKTAPBIH CTPECC JKarAalbIHIA TYCIHY,
COHJAN-aK opTYpii cTpecc (akTopiapsl ocep
€TKEH Ke3[e OCIMAIKTEpIiH (YHKIMOHAJBIK
KYHEJIepiHiH peTTenyl MeH YileciMai *KyMbIC
ICTeY epEeKIIETIKTEPIH YFBIHY.

— CBIPTKbI JKaFJailjap e3repreHzie ©eCIMIIKTIH

oeitimaeny oJIeyeTiH Oaranay, HeT13r1
(GU3MONOTHUIBIK ~ YAEpICTEepIiH TYpil cTpecc
ocepyiepiHIH ~ TypJiepi MEH  JeHreiepiHe
Ce3IMTaJIbIFbIH aHBIKTAY.

-OCIMJIIKTEPA1H TO3IMILTITI calachIHAaFbI
TEOPUSIBIK ~ MONIMETTEpHl  Tajjay  KOHe
WHTEpIpeTalysiay  JaFAbUIapbIH  MEHTepy,

COHAal-aK SKOJIOTHSIIBIK JKOHE aHTpOHOFCH,[[iK

ITocJie ycnemHoro 3aBepuieHus Kypca
odyuawuuecs OyayT

-IIOHUMaTh  KJIIOYEBBIE  3aKOHOMEPHOCTH
B3aMMOJIEMCTBHS pPaCTUTEIBHOTO OPraHU3Ma C
OKpYXarIllell  Cpeoil B CTPECCOBBIX
YCIOBHSX, @ TaKK€ OCOOCHHOCTH PEryJIsILUU
U COIJIACOBAaHHOM pabOThl (PYHKIMOHAIBbHBIX
CUCTEM  pacTeHUH  IpU  BO3ACHCTBUH
Pa3IMYHBIX CTPECCOBBIX (PAKTOPOB.
-OLIEHUBATh aJaNTHBHBIN NOTEHLUAI
pacTeHui IPU U3MEHEHNH BHEIIHUX YCJIOBH,
ONpEAENATh UYyBCTBUTEIBHOCT OCHOBHBIX
(GU3HONIOrHYECKUX MPOIECCOB K PAa3IMYHBIM
BHJIaM U YPOBHSIM CTPECCOBBIX BO3IACHCTBUM.

BJ'Ia)IeTI) HaBbIKaMH aHaJIu3a n
UHTEpIpEeTallud TEOPETUYECKHX JaHHBIX B
obnactu YCTOWYMBOCTHU pacTeHui,

HCIIOJIB30BATh COBPECMCHHBIC MCTOABI OLICHKU

After successful completion of the course, students will
be

-to understand the key patterns of interaction between plant
organisms and the environment under stress conditions, as
well as the features of regulation and coordinated
functioning of plant systems in response to various stress
factors.

-to assess the adaptive potential of plants under changing
environmental conditions and determine the sensitivity of
key physiological processes to different types and
intensities of stress.

-to possess the skills to analyze and interpret theoretical
data in the field of plant stress resistance and to apply
modern methods for assessing the functional state of plants
under the influence of ecological and anthropogenic
stressors.
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cTpeccopIap ocepiHeH OCIMIIKTEPIIH
(YHKIMOHANABIK KYWiH OaranayablH 3aMaHayu
OMICTEPiH KOJIJIaHy.

(GYHKIIMOHATIBHOTO COCTOSHUSI PACTEHUI IMOJ
BIIMSIHUEM 3KOJIOTUYECKUX U aHTPOMOTEHHBIX
CTPECCOPOB.

Kypcmuiy kbickauwia mazmynst / Kpamxkoe codepicanue Ky,

pca/ Course summary

TYPaKTBUIBIK ~ MEXaHH3MJIEPi.
OcimaikTepai CTpeccopIIapabiH ocepiHe
OeiliMaey CTpaTeruschl. OCIMAIKTEpAIH Cy
TanIIbUIbIFbIHA  TO3iMILTIr. Cy TammIbUIBIFbL.
Ty3 KyH3eici. TemmnepaTypaibiK
JKarainapabiH e3repyi. OcimaikTepain
My3JaTyFa TO3IMILTITI. OciMmuikTepe
TEPMOpETTeY MeXaHu3MAepl. OcIMIIKTepAiH
OTTETi TaNIIbUIBIFBIHA TYPAKTBUIBIFBL. TOTBIFY
cTpecc.

OcCIMIIKTEPIIH

MexaHu3Mbl YCTONYUBOCTH pacTeHuH.
Crpaterun mpuUCIOCOONICHUSI PACTCHUH K
JIEUCTBUIO CTPECCOPOB. Y CcTOMYUBOCTh
pacteHuii K BoxHOMY neuuuTy. BomHbIi
nedunur. ComeBori  crpecc. M3meHeHus
TEMIIEPAaTypHBIX  YCIOBUH. Y CTOMYMBOCTH
pacTeHUN K 3aMOpaXMBAaHHIO. MexaHU3MBbI
TEPMOPETYJISIIUN Y PACTCHHUI. Y CTOMYUBOCTD
pacTeHHid K  KHCIOPOJHOMY  JACQUIIHTY.
OKUCIHUTENBHBIN CTpecC.

Plant resistance mechanisms. Strategies for plant
adaptation to stressors. Plant resistance to water deficit.
Water scarcity. Salt stress. Changes in temperature
conditions. Plant resistance to freezing. Thermoregulation
mechanisms in plants. Plant resistance to oxygen
deficiency. Oxidative stress.

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Cynranrazuna ['.K.

Cynranrazuna ['.2K.
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Ocimoikmep pecypcmapuin cakmayvinoazol ouomexnonozusanap / Buomexnonozuu 6 coxpanenuu pacmumensvnoix pecypcos / Biotechnology in

Conservation of Plant Resources

OKy maxcamut / Yueonaa yenv/ Purpose

TeopusiibIK Sl KaJIBIIITACTBIPY XKOHE
OMOTEXHOJIOTHSUIBIK OMIICTEP MEH TOCUIACpIl XKy3ere
achIpyJarbl TMPAKTUKAIBIK MOCENICJICPMEH TaHBICY:
BEreTaTUBTI KOJIMEH KOOCHTIICTIH aybll IIapyalIblIbIK
KOHE COHJIIK OCIMAIKTEepre apHajfaH CaybIKTHIPbUIFaH
OTBIPFBI3y MaTepHalblH OHAIPYJC;  IKOHOMHUKAJIBIK
MaHbB3BI Oap Typiep MmieHOepiHAe MyJae >KaHa
KacHEeTTep MEH camnajapra ue eciMIik ¢dopMallapbiH
alyna;  COHnaii-ak Oakrepusara Kapchl, (QYHTHIUATIK
JKOHE WHCEKTULIMIATIK Oencenainiri Oap
omornpermapaTTappl JKanmail IIbIFapy >KOHE KOJJIaHy
Ke3lHze.

dopMHpOBaHHE  TEOPETUYECKUX  3HAHUH U
O3HAKOMJICHHE C TMPAKTUYECKUMHU MpodieMaMu
peanu3anu OMOTEXHOJIOTMYECKHX METOJIOB U
NpUEMOB NIPU MPOU3BOJCTBE  O30POBIEHHOIO
I10CaJI04YHOT0 Martepuana BEreTaTuBHO-
Pa3MHOXKaeMBbIX CEIbCKOXO035MCTBEHHBIX u
JEKOPATUBHBIX KYJIbTYp, IpPU MONydYeHHH (Gopm
pacTeHul ¢ MPUHLUIHAIBHO HOBBIMU CBOWCTBAMU

M KadecTBaMH B TMpejenax AKOHOMHYECKU
3HAYMMBIX BHJIOB, TPU MAaCCOBOM BBINYCKE U
WCIIO0JIb30BaHUU OuomnpernapaToB c
aHTHOAKTEepHUaIbLHOM, byHruIuIHON u

I/IHCCKTI/IIII/II[HOI;'I AKTUBHOCTBIO.

Formation of theoretical knowledge and
familiarization with the practical challenges of
implementing biotechnological methods and
techniques in: the production of disease-free
planting material for vegetatively propagated
agricultural and ornamental crops; the
development of plant forms with fundamentally
new traits and qualities within economically
significant species; the large-scale production

and use of biopreparations exhibiting
antibacterial, fungicidal, and insecticidal
activity.

Okbimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes

KypceTsl ¢oTTi assKkTaraHHaH KeliiH OltiManymbuiap

— OCIMIIKTIH T€HETUKaJBIK PECypCTapblH CaKTay >KOHE
MOOUIM3aluUsAIayJblH HET13T1 MpoOjeMallapblH HUrepy:
npoGmIbJl  FBUIBIMM  OPTajJbIKTap MEH  OJIapblH
OarpITTaApBIMEH TAHBICY, SPTYPIl KIMMATTHIK JKaFnaiiia
OCIMIIKTEPl 3epTTey SAICTEepl MEH cakTay TOCUIIEpiH
MEHIepY, CTPECcC JKaFaaibIiHa TO3IMJIUTIKKE CEJICKITUSHBI
KeJleNIeTeTiH Kazipri OMOTEXHOIOTHSIITBIK
o3ipaemMenep/iH TeHETUKAIbIK HET131H TYCIHY, COHaaii-
aK OMOJIOTHAJIBIK pecypcTaplibl CakTay >KoHE KeOeHTy
MEXaHU3MAEPiH urepys;
- aJBIHFaH OUTIMJII TIPAKTHKAJIBIK MOceNenep Il menrye
KOJIZIaHy: OCIMJIIK MaTepHualibiH OaKbUIaHATHIH JKOHE

TaOUFM  >KaFjaiimapja  cakray — TEXHOJOTHSUIApPbIH
YMBIMAACTBIPY, aybll INAPYallbUIBIFBIH  JaMBITYZa
OMOTEXHOJOTUANIAPABIH  PeJli MEH MAaHbI3AbUIbIFbIH
Heri37ey;

— TOYEJICI3 3epTTey XKYPri3y JKOHE arpoleHO03/1aparbl

Ilocne  ycmemHoro  3aBepuieHHsi  Kypca
odyuaruuecs OyayT

-0OBJIAJICTH 3HAaHUEM KIIFOUYEBBIX npo6neM
COXpaHEHMss M MOOWIM3allMM  TEeHEeTHYECKUX

pPECypCOB pacTEHUM: MPEACTaBUTHh MPOGUIbHbBIE
Hay4Hble LEHTPhl U HX HANpPaBJICHUS, OCBOUTH
COBPEMECHHBIC MCTOAbI HU3YYCHHA PACTUTCIIBHBIX
00BEKTOB B Pa3IMYHBIX KIMMATHUECKUX 30HAX U
HpI/IéMI)I HNX KOHCCpBalWM, MOHATH I'CHCTUYCCKHUC
OCHOBBI HOBEUIINX OMOTEXHOJIOTHYECKUX
pa3paboOTOK,  YCKOPSIOIIMX  CENEeKIHI0  Ha
CTPECCOYCTOMYMBOCTh, @ TaKKE€ MEXaHU3MBI
COXpPAaHCHUA W HapallvBaHUSA OMOJIOTMYECKUX
pECypcoB;

— MNPUMCHATH MOJTYYCHHBIC 3HAHUA 1A PCUHICHUA
MPaKTUYECKUX 3aJlay: OPraHU30BbIBATH XPAHEHHE
PACTUTEIHHOTO MaTepuaja B KOHTPOJIHPYEMBIX U
€CTECTBEHHBIX YCJIOBHSIX, 0OOCHOBBIBATH POJIb U

After successful completion of the course,
students will be

- master the key challenges of conserving and
mobilizing plant genetic resources: become
familiar with specialized research centers and
their focus areas; learn modern methods for
studying plants in various climatic zones and
techniques for their preservation; understand
the genetic foundations of cutting-edge
biotechnological developments that accelerate
selection for stress tolerance, and the
mechanisms for conserving and enhancing
biological resources;
— apply this knowledge to practical tasks:
organize the storage of plant material under
both controlled and natural conditions; justify
the role and necessity of biotechnologies in
advancing agricultural production.
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TaOUFU OHMOJIOTHSUIBIK TIPOLIECTEPAl €CKEepe OTBIPHIT
MPAKTUKAIBIK TalChIpMaNapAbl IICNTy JaFIbLIapbIH
JIaMBITY; ©CIMIIK OHOTEXHOJOTHSCHI CalaChIHAFbI
FBUIBIMU-TEXHUKAIBIK JKOHE OICTEMENIK aKmapaTThl
13/Iey JKOHE TaijanaHy, 3aMaHayd akrnapaTThIK-O11iM
Oepy TEXHOJIOTHSUIAPBl apKbUIBI KOCIOM  JeHTeii
KeTepy.

HEOOXOAMMOCTh OWOTEXHOJOTUH B  PA3BUTHH
CEJILCKOXO03AICTBEHHOT'O IPOU3BO/JICTBA,
- Pa3BHTH HaBBIKU CaMOCTOSTEIHLHON

UCCIICIOBATENILCKOW pPabOThl M MPAKTUYECKOTO
pemieHuss TpodieM ¢ y4€TOM ECTECTBEHHBIX
OMOJIOrMYECKHX MIPOLIECCOB B arpoleH03aX; YMETh
UCKaTh U HCMOJb30BaTh HAYYHO-TEXHHUYECKYIO U
METOAMYECKYI0 MH(OPMAIHIO IO OMOTEXHOJIOTHU

— Develop skills for independent research and
practical problem solving, taking into account
the natural biological processes in agrocenoses;
acquire the ability to search for and use
scientific, technical, and methodological
information in plant biotechnology, and to
advance professional expertise through modern
information and educational technologies.

buoTtexHoOMOTHS: KETiCTIKTEpi, Macelenepi, OOoalIarsl.

pacTeHMii W TOBBIIIATH MpodecCHOHATbHBIH
YpOBEHb c MTOMOIIIBIO COBPEMEHHBIX
MH(OPMALIMOHHBIX u o0pa3oBaTeNbHbIX
TEXHOJIOTHIA.

Kypcmotn kbickawia mazmynst / Kpamkoe codepacanue kypca/ Course summary
buorexnonorus: JIOCTHOKCHHUS, poOJIeMBlI,
MEPCIEKTHUBBI. I'enetnyeckas HUHXKEHEpUsl.

I'eHeTukanblK  WHXKEHEpHs.  ¥YSAIbl  HUHXKCHEpUS.
OciMaiKTepIiH KaHa COpPTTapbIH KOHE
MUKPOOPTaHU3MIEPIH MITaMMIApbIH JKaKCapTy >KOHE
XKaKCapTy. Cenekiust MeH OCIMJIIK
[IapyanlbUIbIFbIH1aF bl xKacyuia KOHE yina
OMOTeXHONOTHSICH.  JlaKbuTmapael  Kakcapry — YIIiH
COMAaKIJIOHANIbJBI ~ BapUallMsHbl  KoJijgaHy.  ¥Ynma
MOJICHUETIHJIET] TaIIOUATAPABIH WHIYKIHUACH JKOHE
OJlapAblH  CEJNEeKUHUSIaFbl  MaHbI3bl. | €HETHKAaIbIK
nHxeHepus. KIOHIBIK MHKpPOKOOEHTYy KoHE eCIMAIK
JICHCAYJIBIFbIH JKaKcapTy. |'€HEeTHKanblK WHKEHEpUs.
OciMaikTep/i KOpFay1arbl OMOTEXHOJIOTHSI.
AybUTIapyanibUibIK MUKPOOHOIOTUSICHI MEH
arpOd’KOJIOTHSICHIHBIH OMOTEXHOJIOTHSIIIBIK ACTIEKTIIE.
["'eHo(hOHATHI KPHOKOHCEpBAIIUATIAY.

Kierounas wuHxeHepus. BpIBejeHHME HOBBIX H
YJIy4IlIEHUE CYLIECTBYIOILUX COPTOB PACTCHHUM U

mTaMMOB MHUKPOOPTraHU3MOB. Kinerounas wu
TKaHCBas1 OHMOTEXHOJIOTHS B CCIICKII N u
pPacTCHUCBOACTBE. Hcnonn3oBanne

COMAKJIOHAJIBHOM M3MEHUYMBOCTH JJIS YIIy4IIECHUS
¢/x kynbryp. UHAYKIMS ramionioB B KyJIbType
TKaHWM U UX 3HA4Y€HHE B cenekuuu. ['eHernueckas
HHXKXCHCPUS. KnonansaoE MHKPOPA3MHOXCHUC U
03J10POBJICHUE pacTeHuN. I'eneTnueckas
WH)KEHEpHUs. bHOTEXHOJIOTHS B 3allUTE PAaCTEHU.
buorexHonornueckue aCIeKThI c/x
MUKpPOOHOJIOTUH " arpod’KOJIOTUH.
KpuocoxpaneHue reHogoHaa.

Biotechnology:  achievements,  problems,
prospects.  Genetic  engineering.  Cellular
engineering. Breeding new and improving
existing plant varieties and strains of

microorganisms. Cell and tissue biotechnology
in breeding and plant growing. Using
somaclonal variation to improve crops.
Induction of haploids in tissue culture and their
significance in selection. Genetic engineering.

Clonal micropropagation and plant health
improvement. Genetic engineering.
Biotechnology in plant protection.
Biotechnological aspects of agricultural
microbiology and agroecology.

Cryopreservation of the gene pool.

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programme manager

Cynranrazuna ['.K.

‘ Cynranrasuna 'K,

|
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T'eooomanuka monvipakmany nezizoepimen / I'eooomanuxa c ocnosamu nougoeedenus / Geobotany with the basics of soilscience

OKy makcamul / Yueonan uenv/ Purpose

TOIIBIPaK )KaraimapeIMeH OailJIaHBICTHI
OCIMIIKTEp KaybIMJACTHIKTAPBIHBIH Tapaybl
MEH JMHAMHUKACHIHBIH 3aHJBUIBIKTAphl TYpPaJbl
TYTac  TYCIHIK  KaJbIITACTHIPBIN,  OJIAPJIBI
reo00TaHUKAJIBIK KOHE TOIBIPAKTAHY
o/icTepiMEH 3epTTEY/li MEHIepy >KOHE aJIbIHFaH
AepeKTepal Kep mNaiganaHy, JaHAMAQTTHIK
IM3aifH JKOHE TaOWFATThl KOpFay HIapayiapblHza
KOJIIaHy.

C(bOpMI/IpOBaTB LEJIOCTHOC MPECACTABJICHUC O

3aKOHOMEPHOCTSIX ~ pacHpOCTpaHEHUus U
JUHAMUKH PacTUTENIbHBIX COOOIIECTB B CBSI3U
C TOYBEHHBIMU  YCJOBMSIMHM,  OBJIAJETh
METOAaMU  HUX  Teo0O0TaHMYECKOro U
IIOYBOBEYECKOTO UCCIIEIOBaHUS U
OPUMEHATh  IOJy4YEHHbIE  JaHHbIE B

3eMJICTIONIb30BAaHMH, JAHAMIA(QTHOM au3aiiHe
U IPUPOJIOOXPAHHBIX MEPONPUATHUSX.

to develop a comprehensive understanding of the patterns
of distribution and dynamics of plant communities in
relation to soil conditions, to master geobotanical and
soil-science research methods, and to apply the resulting
data in land use, landscape design, and conservation
activities.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi  agKTaraHHaH KeiliH Ourim
aJIymbLiap

-HET13r1 TOIBIPAK TYPJEPIHIH TeO000TaAHMKAJIBIK
epeKUICNKTEPiH:  TOMBIPAK  KYHAPIIBLUIBIFBI
JIGHIeiH, OpTa pPEaKUMACBIH JKOHE BbUIFall
PEXKUMIH KOPCETETIH MHIUKATOP OCIMIIKTEpI,
reo00TaHUKAJIBIK JKIKTEMENIK OipJiKTepai >KoHe
reo0OTaHUKAIBIK KapTorpadusiHbIH Heri3JepiH
TYCIHY.

-aJIKaNTHIK TMAarHOCTUKA HETI31HE TOMBIPAKTHIH
TAaKCOHOMMSUTBIK MOPTEOECIH aHBIKTAY; TOMbBIPAK
TYy3U1y dakTopiapbl MEH OJIapAblH KacHETTep
MEH TMPOLIeCTEPre OCEpPiH Taljay; 3epTTENeTiH
TaOUFU aliMaKTapIarbl TOTIBIPAK
KAMBUTFBICBIHBIH reo00TaHUKAJIBIK
JIMAarHOCTHKACHIH JKYPTi3y.

-re000TaHNKa MEH TONBIPAKTAHY CaJlaChIH/AFbI
IKaNTBIK ~ 3€pTTey  OMICTEPIH  MEHrepy,
TOMBIPAK-T€000TAHUKAIBIK ~ KapTajap jkacay
KOHE  OJlapFa  apHaJFaH  JiereHjaa  Kypy

IMocJie ycnmenrHoro 3apepuieHnsi Kypca
ol0yuaromuecsi OyayT

-A3y4aTh re000TaHMYECKHE XapaKTePUCTUKU
OCHOBHBIX THWIIOB IIOYB: oT paCTeHHﬁ-
MH/IMKaTOPOB YPOBHS IUIOOPOJUS, PEAKLUU
Cpcabl n pPeKUMa BJIAXXHOCTH a0
KJIaCCU(UKALMOHHBIX €IMHUI] T€000TaHUKH U
puEéMOB reo00TaHUYECKOTO
KapTorpagpupoBaHusl.

-OTpeIeNIATh TAaKCOHOMHYECKOE ITOJIOKCHHE
MOYBBI B IOJIEBBIX YCIOBUSX, aHATU3UPOBAThH
CBsI3b (PAKTOPOB TOYBOOOpa3oBaHUS C €&
CBOWCTBAMM U  MpOIECCaMH, a TaKxke
IPOBOJTUTH reo00TaHNIECKYIO OLICHKY
MIOYBEHHOTO MOKPOBa B PAa3HBIX NMPHPOJIHBIX
30HAX.

-OBJIAJICTh MOJIEBBIMU METOAaMu
reo00TaHUYECKUX n IIOYBOBEAUCCKUX
UCCIIIOBaHUN, YMETh COCTaBJISTh MOYBEHHO-
reo0OTaHUYECKHE KapThl U pa3pabaThiBaTh K

After successful completion of the course, students will
be

-understand the geobotanical characteristics of major soil
types: indicator plants reflecting soil fertility levels, pH
reactions, and moisture regimes; geobotanical classification
units; and the fundamentals of geobotanical mapping.
-determine the taxonomic position of soils through field
diagnosis; analyze the relationships between soil-forming
factors and soil properties and processes; and conduct
geobotanical surveys of soil cover in the studied natural
zones.

-master field research methods in geobotany and soil
science, and acquire the skills to compile soil-geobotanical
maps and prepare their legends.
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JarFAblJIApEIH UCJICHY.

‘ HUM JICTCHBI.

Kypcmuiy kbickawa mazmynst / Kpamxkoe codepicanue Ky,

pca/ Course summary

['eoboTaHMka MEH TONBIPAKTaHYIBIH ©3apa
OalIaHbICHI. DUTOIEHO3-TE000TAHUKAHBIH
Heri3ri 00BEKTICI. OciMIikTep MEH
(buTOLIECHO3IAP/IBIH MHIUKATOPIIBIK KaCHETTEpI.

B3aumocBsi3p re000TaHUKH M TTOYBOBEICHHUS.
®UTOIEHO3 - OCHOBHON 00BEKT re000TaHUKH.
NunukatopHele  CBOMCTBA  pacTeHUU U
¢uTorieno30B. [louBooOpa3yromme MOPOIBL.

The relationship between geobotany and soil science.
Phytocenosis is the main object of geobotany. Indicator
properties of plants and phytocenoses. Parent rocks.
Weathering of rocks and minerals. Migration of chemical

[TouBooOpasyromue JKBIHBICTAPBI. Tay | BeiBeTprBaHue TopHBIX mOpoa 1 MuHepanoB. | elements in soils. The role of organisms in soil formation.
KBIHBICTApPhl MEH MHHEpaNJap/Abl Kenjaey. | Murpaius XMMUYecKUX 3JieMeHToB B ouBax. | Genesis and classification of soils. The main geographic
TonelpakTarbl ~ XMMHSUIBIK ~ 3JIeMeHTTepaiH | Pons  opranusmMoB B mouBooOpasoBanuu. | patterns of the distribution of soil and vegetation cover
MUTPALHACHL Tonsipax ty3yzeri | ['enesuc u knaccugukanus nouB. OcHoBueie | Natural zoning. Land resources of the world. Accounting
opranusmzepain peii. TombIpakThIH TeHe3uci | reorpaduyeckue 3akonoMeproctu | and mapping of soils. Geobotanical and soil surveys and
kKOoHe OKikTemyi. TombIpak JKoHE OCIMIIK | paclpoCTpaHEHHUs IIOYBEHHOT'O u | mapping.

’KaMBLIFBICBIHBIH TapaTybIHBIH HETI3r1 | PaCTUTEILHOTO MIOKpOBa [Mpupoanas

reorpadusuIbIK 3aH/IBUTBIKTAPBI. XKep | 30HaIBHOCTE. 3eMeNbHBIC PECYpChl  MHpA.

pecypcrapbl aneM. TOmbIPaKThl €CETKe ally )KoHe | YueT W KaprorpagupoBaHHe  IOYB.

kaprorpadusuiay.  ['eoboraHumkanblk  koHE | ['eo0oTaHMYeCKHE u MIOYBEHHBIC

TOIBIPAKTHIK 3epTTeyIep KoHe | 00cie0BaHus 1 KapTorpadupoBaHue.

Kaprorpadusiiay.

bazoapnama scemexuiici / Pykosooumens npozpammet/ Programme manager

Cynranrazuna I['.2K.

Cynranrazuna I'. K.
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Fouvimu mempua / Haykomempus / Scientometrics

OKy maxcamut / Yueonasa yenn/ Purpose

FBUIBIMOMETPHSUIBIK ~ QMIICTEp Typajbl Kazipri
3aMaHfbl HUJACSIIApPAbl KAJIBIITACTHIPY, ajFaH
OUTIMIIEpIH FBUIBIMA JKOHE WHHOBAIIHSUIBIK

KbI3MET NMPAKTUKACHIH/IA, OHBIH imIiHIae Oaramay
YIIIH KOJNJaHy JaFabulapbl MEH  FBUIBIMH
JAMBITY FBUIBIMH KBI3METTIH THIMIUIIT JKOHE
OHBIH CaIlachlH apTTHIPY.

dbopMupoBaHue COBPEMEHHBIX
IIPEICTaBICHUN 0 HayKOMETPHUYECKHUX
METONAX, pAa3BUTHE YMEHUH U HABBIKOB
IIPUMEHEHHs  IIOJyYEHHBIX  3HaHUM B
IIPAaKTUKE HAYYHOM M  MHHOBALMOHHOMU
JESATEIIBHOCTH, B TOM YHUCIIE JJIs OLICHKU
PEe3yJIbTaTUBHOCTU HAYYHOM NEATEIBHOCTU U
IIOBBILICHMS €€ KaUeCTBa.

formation of modern ideas about scientometric methods,
development of skills and abilities to apply the acquired
knowledge in the practice of scientific and innovative
activities, including for assessing the effectiveness of
scientific activities and improving their quality.

Okbimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes

Kypcersl CTTI KeliH
OimiManymbLIap

- Heri3ri yFeIMAapAbl Oily: FBUIBIMOMETpPHS,
FBUIBIMM JIolieKce3 HHIEKCi, XHpIl HHAEKCI,
UMIOAKT - QakTop >koHe T. O., Herisri
XaJIBIKApAJIBbIK  FBUIBIMOMETPHUSUIIBIK  JIEPEKTED
0a3achl, oJapIbl JepeKkTep Oa3zachlHAa EHTI3y
YILIH FBUIBIMM KbI3MET HOTHXKENEPIH peciMieyre

KOWBUIATBIH TAJIAITap;

asiKTaraHHaH

- FBUIIMM  JIOMEeKCce3  MHACKCIH  JKOHE
KYpHAILIAPJbIH ~HMMIAKT-(GaKTOPbIH  aHBIKTail
oiy;

- 03 TaKbIPBINTAPBI OoifbIHIIIA o3
KapUAJTaHBIMAAPBl ~ MEH  JKapUsUIaHBIMJIAPHI
TypaJibl aKIapaTThl Taly XKoHE Tanaay

3epTIey;

- FBUIBIMOMETPHSUIBIK MOJTIMETTep Oa3achiHIa
H1apJiay *oHe eHIIpUIreHaep/l naiaanany
KypajIapMeH,

- FBUIBIMOMETPHSUIBIK JiepeKTep OazachMeH
KYMBIC  iCTE€Y  JAFJbUIapblH,  3JIEKTPOHJBIK

Ilocie ycnemHoro 3aBepiieHus Kypca
oOyyaromuecsi OyayT

-3HaThb  OCHOBHBIC TIOHSATHUS: HAYKOMETpUS,
WHJEKC HAy4YHOTO IIUTHPOBAHMS, WHICKC
Xupiia, UMIakT- GakTop U Ap.; - OCHOBHBIE
MEXIYHApOAHbIE HayKOMETpUUYeCKHue Oa3bl
JIAHHBIX; TpeboBaHusT K O(OpPMIICHUIO
pe3yNbTaTOB HAYYHOW MAESITeTbHOCTH IS
BHECEHHUS UX B 0a3bl JaHHBIX;

-yMETh OTpEeNaTh MHAEKC Hay4dyHOTO
[IUTUPOBAHUS ¥ HMITAKT-(DAKTOP KYPHAJIOB;

- HaXOAWTh W aHAIM3UPOBATh, MH(HOPMAIIHIO
0 CBOMX MyOJUKAIUSAX M IMYyOJHUKAIUAX TIO0
TEME CBOETO

HCCIICOBAHU,

-OPHEHTUPOBATHCSI B HAYKOMETPUUYECKUX
0a3ax MaHHBIX U MOJIH30BATHCS BCTPOCHHBIMU

WHCTPYMEHTaMU;
-BIAJIEThH HaBBIKAMH paboTsl C
HayKOMETPUUYECKUMU Oazamu NaHHBIX,

METOJAMHU TOMCKAa HAay4yHOW HH(OpPMALUHU B

After successful completion of the course, students will
be

-know the basic concepts: scientometrics, scientific citation
index, Hirsch index, impact factor, etc.; - the main
international scientometric databases; requirements for the
presentation of scientific results for inclusion in databases;
- be able to determine the scientific citation index and
impact factor of journals;

- find and analyze information about their publications and
publications on the topic of their

research;

- navigate scientometric databases and use the built-in
tools;

- to have the skills to work with scientometric databases,
search for scientific information in electronic catalogs,
databases, and the Internet, and use scientometric methods
to analyze publication activity; - to have an understanding
of the main methods for evaluating scientific activity.
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KaTajorrapja, JIepeKkrep Oas3amapblHIa KOHE

WHTEPHETTE  FBUIBIMA  aKHmaparThl  137ey
OmICTEpiH, XKapHsUTaHBIM OeJceHIiIiriu
TajllayAblH  FBUIBIMOMETPHSUIBIK  OJICTEpPiH
MEHIepy; - FBUIBIMH KbI3METTI Oarajiay/bIH

HETI3T1 ToclAepl Typabl TYCIHIK.

AJNIEKTPOHHBIX KaTajiorax, 0a3ax [JaHHBIX U
MHTEPHETE, HAYKOMETPUUYECKHUMHU METOIaMU
aHanu3a MyOJIMKAIMOHHOW AaKTUBHOCTH; -
Mpe/CTaBICHHEM 00 OCHOBHBIX CIIOCOOaX
OIICHKH Hay4YHOU JAESATEIbHOCTH.

Kypcmuviy kbickauwia mazmynst / Kpamxkoe codepicanue Ky,

pca/ Course summary

FoutbiMu MakananmapplH AoHEKC33 WHACKCTEpi.

Nndomerpusi. Fpuieivm KypHaJIAapIbIH
UMMAKT()aKTOpIaphl:  FBUIBIMA ~ METPHSUIBIK
K3pCETKIITEPi €CenTey JKOHE CaJbICTBIPY.

Hepexrep Kopbl. FbUIBIMUMETPUSIIBIK armapar.
Scopus, Web of Science wunaekctey yuIiH
K3311ep/ii ipiKTey casicaThl

NHpekcbl UUTHPOBaHUS HAYYHBIX CTaTEH.
Nudomerpusa. HMmmakT-hakTopbl HayYHBIX
JKYpHaJOB:  pacyeT U  COIOCTaBJICHHE
HAayKOMETPUYECKUX  IOKa3aTeleu. baznl
JIaHHBIX. Haykomerpuueckuii amapar.
ITomutuka otbopa HCTOYHHKOB TS

uHaekcanuu B Scopus, Web of Science.

FeutbiMu  makamaapabig
HNudomerpuka.

Science

IoiieKce3  KepCeTKIlTepi.

FoutbiMu sxypHangapabiy ocep eTy (hakropiapsl: FRUIBIMU
METPHUKAIBIK KOPCETKIIMITEP/l €CENTey >KOHE CaJbICTHIPY.
Hepexkop. CaiteHTOMeTpUsIIBIK anmapar. Scopus, Web of
OarmapramMaiapbIHia
JEPEKKO3epi TaHIay CascCaThl

UHICKCTEY YIIiH

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programme manager

Cynranrazuna ['.2K.

Cynranrazuna ['.K.
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Monekynanvik cenemuxkanvly o3ekmi macenenepi / AkmyanvHoie npoonemsl moaexynapuoil zenemuku / Current issues in molecular biology

OkKy makcamut / Yueonan yenv/ Purpose

TCHETHKA CaJaChIHAFbl TOJBIKKAH/IbI XKOHE
XKYHeIi FBUIBIMU-3€PTTEY KBI3METIH KY3ere
achIpyF¥a Heri3 OOJAThIH TCOPUSIIBIK
KaFuganapbl 93ipiey *KoHe HeTi3/ey, OFaH
TCHETHKAIBIK YICPICTep/i, TYKBIM Kyanay MeH
©3TePTillITIK MEXaHU3MICPIH Tallay, COHIAM-
aK Ka3ipri 3aMaHFbl TCHETUKANIBIK TaJIay
oIiCTepiH KOJIJaHy KaTaJlbl.

pa3

MMOJIOKEHUH,
OCYLLIECTBJICHUS MOJHOLUEHHONM M CHCTEMaTH4ECKOM
HAaY4YHO-UCCIIEN0BATEIbCKON
o0JacTh T€HETUKH, BKIIIOYas aHalIu3 TNeHEeTHYEeCKHX
IIPOLIECCOB,
BAPUATUBHOCTHU, a TAKXKE MPUMEHEHUE COBPEMEHHBIX
METOJIOB T€HETHYECKOI0 AaHAJIN3A.

pa60TI<a n 000CHOBaHHE TCOPECTUYCCKUX

oOecrieunBaOIUX (QyHAAMEHT 7S

JACATCIIbHOCTH B

MECXaHU3MOB HaCJICACTBCHHOCTH n

evelopment and substantiation of theoretical principles
that provide a foundation for comprehensive and
systematic scientific research in the field of genetics,
including the analysis of genetic processes,
mechanisms of heredity and variability, as well as the
application of modern methods of genetic analysis.

OKovim

y Hamudceci / Pezynomamot 00yuenusn / Learning

outcomes

Kypcersl €TTI KeiliHn
OimiManymbLIap

- JKacyImaaa JKYpPeTiH MaTpULAIBIK YACPICTEPIiH
MOJICKYJIAJIBIK ~ MEXaHU3MJEPIH JKOHE OJapAblH
peTTenyiH  MEHrepy;  Kasipri  IeHeTHKaHBIH
TEOPHSUTBIK HETI37IepiH, HETri3ri OarbITTaphl MEH
KETICTIKTEPIH TYCiHY; TEHETHUKAJBIK 3epTTey.iH
3aMaHayu onicTepiH Urepy; reHeTHKa
KETICTIKTEPIH OnomMeaMIMHA A, aybll
[IapyallbUIBIFBIHAA ~ OHE  TaOWFAaTTBl  KOpray
cajajJiapblHIa KOJIIAaHYABIH MYMKIHIIKTEpl MEH
KeJleleriy Oaranay;

-TEHETUKAa  FBUIBIMBIHBIH ~ HETI3/IepiH,  OHBIH
3aMaHayH JKeTICTIKTepl MEH JaMy YpAICTEepiH, e3re
FBUIBIM ~cajlaJapbIMeH OalIaHbICBIH TYCIHIIPY;
TEHETHKA CaJIaChIHAAFbl )KaHAJBIKTap MEH OJapAblH
KoyaHOambl MaHBI3BIH CBIHM TYPFBIAA Taljay;
FBUIBIMU 3epTTeyNepIiH OoJamarsl 6ap
OarpITTapBIH AMKBIHAAY;

TeHETUKAIBIK TEPMHUHOJIOTUS MEH YFhIMIAp/Ibl

asiKTaraHHaH

ITocne ycnemHoro 3aBepuieHust Kypca
odyuaruuecs OyayT

-OCBauBaThb MOJICKYJISIPHBIC MCXaHU3MBbI
MAaTpU4YHBIX  IIPOLICCCOB, MMpOUCXOAIHNX B
KJIICTKEC, a TaKXKC IMPUHIOUIIBI HX PEryJsilnuu,
IIOHUMAThb KIIFOYCBbIC HaIlpaBJICHUS,
TCOPCTUUCCKHUC OCHOBBI u JOCTHIXCHHUA
COBpeMeHHOﬁ IFCHCTUKH, OPUCHTUPOBATLCA B
COBPEMCHHBIX METOAax TCHECTUYCCKUX
HCCHCHOB&HHﬁ; OIICHMUBAThb OCHOBHBIC o0iractu
MMPUMCHCHUA n MNOTCHIINAJI I[OCTI/I)KGHI/II\/’I

TeHETUKH B OMOMEIHIIMHE, CEIbCKOM XO3SHCTBE
U TIPUPOJI0OXPAHHOH chepe;

-00BSICHIATh 0a30BbI€ MOJIOKEHUS TC€HETUUYECKOM
HAayKH, COBPCMCHHBLIC OTKPBLITHA, AKTyaJbHBIC
mpoOJIeMbl ¥ HalpaBleHUs €€ Pa3BUTHS, a TAKKE
MCKIUCHUIITIMHAPHEBIC CBsA3U TC€HCTUKU C
JIPYTHMH HAYyYHBIMH OOJIACTSMU; OCYIIECTBISATH
KPUTHYECKHUI aHaIn3 HHPOPMAIUHU O IEPETOBBIX
JOCTIIKEHUSIX B TEHETUKE M BO3MOXKHOCTSIX HX

After successful completion of the course, students
will be

-master the molecular mechanisms of template-based
processes occurring in the cell and their regulation;
understand the theoretical foundations, main
directions, and achievements of modern genetics; be
proficient in current methods of genetic research;
evaluate the potential applications and future prospects
of genetic advances in biomedicine, agriculture, and
environmental protection;

-explain the fundamental principles of genetics, recent
achievements, current challenges, and development
trends, as well as its interdisciplinary connections with
other scientific fields; critically analyze information
on modern genetic advances and their practical
applications; identify promising directions for
scientific research in genetics;

-confidently use genetic terminology and core
concepts; apply methods for solving genetic problems;
possess knowledge about the development and future

epKiH KOJJaHy, TEHCTHKAJBIK €CENnTepii IIelly | MpaKTHYeCKOro  MIPUMEHEHHWs;  ompeaessTh | prospects of molecular genetic techniques.
ONICTEpIH MEHIepy; MOJIEKYIaJIbIK-TeHETUKAIBIK | IEPCIIEKTUBHbIE BEKTOPHI Hay4YHBIX

omicTepliH JAaMmy OaFbITTapbl MEH OoJlamarsl | MCCIIEIOBAHUN B JAaHHOW 00JIacTH,

Typauibl OiniMre ue 6oiy. -YBEPEHHO MCII0JIb30BaTh TE€HETUYECKYIO
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TEPMHUHOJIOTUIO WM TOHATHUHHBIA  amnmapar;
IPUMEHSTh METO/bl PELICHUs 3a7ad B 00JIacTH
TeHEeTUKH; 00JaJaTh 3HAHUSMU O Pa3BUTHH U
MEPCICKTUBAX IMPUMCHCHU MOJICKYJISIPHO-
TeHETUYECKUX MOAX0/IOB.

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

T¥KBIM KyaJIayIIblJIBIKTBIH MOJICKYJIAJIBIK JKOHC

LIATOJIOTASJIBIK, Heri3zepi. I'eneTHnKaIbIK
33reprimrik. NmnpuHTHHT. KypbpuibIMABIK,
(YHKITMOHATIBIK JKOHE SBOJIIOIMUIBIK TCHOMUKA.
I'eneTukanblk ~ OMoMHGpOpPMATHKA. ['enoxyiie.

['enerukanblk akKnmapaTThl JKy3ere acolpy. [eH
AKCIIPECCUSICBIH  peTTey MexaHusmjepi. ['eHmik
OpeKeTTi JKYy3ere achIpyJarbl TEHOMJBIK KalTa

MonekynsipHble W IIUTOJIOTHYECKHE OCHOBBI
HACJICJICTBEHHOCTH. I'enernyeckas
U3MEeHYUBOCTh. UWmmnpuntunr. CTpyKTypHas,
(GyHKIIMOHATIbHAS W JBOJIOIMOHHAS TEHOMHMKA.
I'eneTnueckas OnonH(pOpMaTHKa.
I'enocucrematuka. Peann3anmsi reHETHYECKOU
uH(pOpMaLIUH. MexaHu3mbl perynsnuu
9KCIIPECCUU TCHOB. POJIb TEHOMHBIX TIEpeCcTPOeK

Molecular and cytological bases of heredity. Genetic
variation. Imprinting. Structural, functional and
evolutionary genomics. Genetic

bioinformatics. Genosystematics. Realization of
genetic information. Gene expression regulation
mechanisms. The role of genomic rearrangements in
the implementation of gene action. Epigenetics. The
genetics of individual development. Apoptosis.

KypyaelH — pdmi. OnureHeruka. JKeke jgamy | B peanu3aiiiy T€HHOTO AedcTBusA. DnureHeruka. | Immunogenetics. Genetic foundations of selection.
TCHETHUKACHI. Anmonros. HNmmynoreneruka. | ['eneTnka VHIUBH Y JIbHOTO pasButus. | Genetics of quantitative traits.  Hybridization.
CenekIUsIHBIH TeHEeTHKaIbIK Herizgepi. Canaplk | Anmonto3. MmMmyHorenetuka. ['enerudeckue | Heterosis. Inbreeding
Oenrinepain TEHETHKACHI. BynmanmacteIpy. | OCHOBBI CeJEKIUH. [ €HETHKA KOJIMYECTBEHHBIX
I'ereposuc. UHOpuauHT. MPU3HAKOB. ['uOpuauzanms. I'erepo3suc.

WuOpuauHr.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Cynranrasuna I'. K.

Cynranrasuna ' K.
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Knemkanwvik scone /[HK mexnonozuanap / Knemounan u /[HK mexnonozuu / Cell and DNA Technologies

OKy makcamul / Yueonan uenv/ Purpose

JIHK-TexHOJIOTHsIapAblH ~ HETi3[epiH, COHBIH
IIIHIe HYKJICWH KBIIIKBUIIAPBIH MOJIEKYJIATBIK
KJIOHJay TPUHIMITEPI MEH OMICTEPiH TYCIHY/II
meHrepy. JHK, renmep Hemece onapabiH
(dbparMeHTTepiH Oein anxy, BEKTOPIBIK KyHenep
MEH KaObUIIaylIibl >Kacymanapibl JalbIHIAY,
COHJali-aKk 0erJe TEeHeTUKANbIK MaTepUasibl
’KaHa TEHOMJBIK OpTara TachkIMaliay, KipicTipy
KOHE JKcrmpeccusiiay kesenaepin urepy. JHK-
TEXHOJIOTUSUTAPABIH ~ FBUIBIMH  3€pTTEYJep/e,
OHEPKACIIITE, OHOTEXHOIOTH/IA, aybL1
[IapyanibUTbIFbIH]IA KOHE MEUIIMHAIA
KOJIJIaHBUIaTBIH HETi3ri cajajapbl MEH oJjap
apKBUIBI TICTIUICTIH MiHACTTEPIi TYCIHY.

OBJIQICHME  [OHHUMAaHUI ocuop  JIHK-
TEXHOJIOTHH, BKIIIOYasi MPUHIIUIIBI U METO/IBI,
JeXKalme B OCHOBE  MOJIEKYJISPHOTO
KJIOHUPOBaHUS HYKJIEMHOBBIX KHCJHOT.
OcBoenne sranoB Bbeiaenenus JIHK, renor
WA UX (JparMeHTOB, MOATOTOBKH BEKTOPHBIX
CHCTEM M KIJIETOK-XO03d€B, a TaKXKe CTaguil
nepeHoca, MHTETpalid W SKCIPECCUU
YyEPOJAHOTO TEHETHYECKOro MaTepuaia B
HOBOM I'€HOMHOM KOHTeKcTe. DOpMHUpOBaHUE
3HAaHWH O KIIFOUEBBIX OOJIACTAX MPUMEHEHUS

JHK-texHonorui — B HaYYHBIX
UCCIJIEJOBAHMSIX, IIPOMBIIIJIEHHOCTH,
OMOTEXHOJIOTMH, CEJIbCKOM XO3MHMCTBE W
MEIMIMHE — W [IOHUMaHue  3ajad,

pemacMbIX C UX MCITIOJIb30BAHHEM.

mastering the understanding of the fundamentals of DNA
technologies, including the principles and methods
underlying molecular cloning of nucleic acids. Acquiring
knowledge of the stages of DNA, gene, or gene fragment
isolation, preparation of vector systems and host cells, as
well as the steps of transfer, integration, and expression of
foreign genetic material in a new genomic context. Gaining
insights into the key areas of DNA technology applications
— in scientific research, industry, biotechnology,
agriculture, and medicine — and understanding the types
of problems these technologies are used to solve.

Oxvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcerbi CITTI KeiliHn
oimiManymbLiap

—  JHK-texHosnorusmapablH ~ OMOXUMUSIIBIK
HET13/1epiH, COHBIH 1II1HIE HYKJICHH
KbIIIKbUIJAPBIHBIH YHbIMIACy MPUHLIUIITEPI MEH
oJapabIH MeTa0oIM3MiHEe KaThICATBIH
(bepMeHTTeplIH KacueTTepiH MeHrepy, Oy
dbepMeHTTEep MOJIEKYIAJIBIK OMOTEXHOJIOTH/IA
KeHIHEeH  KojmaHbUIagel.  [ennmepni  amy,
amMuiiukanusuiay  JkoHe  MoAM(UKanusIay
YAEpICTEpiH KaMTaMachl3 €TETiH OMOXUMUSIIBIK

asiKTaraHHaH

MeXaHU3MIEepAl TYCIHY. JIHK-
TEXHOJIOTUSUIAP/bIH  FBUIBIMIA, ©HEPKACIMTe,
aybul  IIapyalIbUIBIFBIHIQ, MEIUIMHA MEH

ACHCAYJIBIK CaKTay CajJaJIapblHAd KOJJAHbBLTY

IHocie ycnemnoro 3aBepuieHus Kypca
o0yuaromuecsi OyayT

—  OCBOEHHE  OHMOXMMHMYECKHMX  OCHOB,
nexammx B pynmamente JIHK-texnonorui,
BKJIIOUAs IIPUHIINATIBI OpraHu3aluu
HYKJIEMHOBBIX KHCIIOT u CBOMCTBA
(bepMeHTOB, Yy4aCTBYIOIIUX B ux
MeTabonM3Me U HIMPOKO NPUMEHSEMBIX B
MOJIEKYJISIpHOM OmorexHosnoruu. IloHnmanue
OMOXMMHUYECKUX MEXaHHU3MOB,
o0ecreunBaroIuX II0JIy4€HUE,
aMIUIMQUKAUI0 W MOAU(PHUKALUIO TEHOB.
N3ydyenne nanpasneHuii npumenenus JIHK-
TEXHOJOTMIl B HayKe, MPOMBIIIJIEHHOCTH,
CEIbCKOM XO35HCTBE, MEAMIIMHE u

After successful completion of the course, students will
be

— mastering the biochemical foundations underlying DNA
technologies, including the principles of nucleic acid
organization and the properties of enzymes involved in
their metabolism, which are widely used in molecular
biotechnology. Understanding the biochemical
mechanisms that ensure the acquisition, amplification, and
modification of genes. Exploring the main areas of DNA
technology application — in science, industry, agriculture,
medicine, and healthcare — and the range of scientific and
applied problems addressed using these technologies.

— Applying acquired theoretical knowledge to broaden
professional horizons and improve overall biological
competence; developing skills for searching, analyzing,
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OarpITTapblH  OHE  OChI  TEXHOJIOTHSIIAP
KOMeTiMeH HIENIIETIH FBUIBIMU JKOHE
KOJIIaHOAIIBI MIHACTTEP/Il 3eperey.

— Teopusnblk OULTIMII KOCIOM JTYHHETAHBIM/IBI
KCHEUTY JKOHE JKaJIIbl OMOIOTHSUIBIK JTaWbIH/IBIK
NeHredin >keTunnipy yinriH naimanany; JIHK-

TEXHOJIOTUsIapIbIH TYpAi cajnasiafsl
KOJI/IaHbUTybIHA OaTaHBICTHI FBUTBIMU
aKmaparTel 137ey, Tangay SKoHE IKyHeney

JaFIbIIAPEIH IaMBITY .
— JIHK-texHoyorusapapl KOJJaHy >XKOHIHIETI
aKIaparThbl KAMTHUTBIH caJtajbIK
JNEPEKKOpPJIapMEH JKoHe OumiM  0OazanapbIMeH
KYMBIC ICTEY MaFipUIapblHAa We OO0Ny; MOHHIH
KEKEJereH TaKbIPBINTAphl  OOWBIHIIA  OKY
TaIlCBIPMAIAPBIH IICNTY JaFAbUIAPBIH MECHIEPY;
IITP-nuarnocruka, T'€HOM KYPBUIBIMBIH
aHBIKTAY, OKOJIOTHSUIBIK MOCENeNepi IIenry
cuskThl OarbiTTapaarsl JJHK-texHomorusmapast
KOJIJIaHy TIPUHITUNTEP] MEH CaJlalapbiH OLTy.

3paBOOXPAHEHMH, a TAKXKE CIIEKTPa HayUHBIX
U TIPUKJIaHBIX 33/1a4, PEHIAEMBIX C TIOMOIIBIO
STHUX TEXHOJIOTHI;

-IPUMEHEHNE TEOPETHUYECKUX 3HAHUM Ui
pacupeHusi Tpo(ecCHOHANBHOTO Kpyrozopa
¥ TIOBBILIICHUS YPOBHS 00IIeH OMOIOTHYECKOI
HOJArOTOBKH; YMEHHE OCYLIECTBIISATH IOMCK,

aHaJIuM3 W CHCTEMAaTM3alUI0  HAay4YHOHU
uHpOpMaIUK, OTPAKAIIIEH  aKTyaJlbHBIC
JOCTHXEHUsT B ucnosib3oBanuu  JIHK-
TEXHOJIOTHI B Pa3IMYHBIX chepax
JIEATENbHOCTH;

— BJAJCHUE TNPAKTUYECKUMHU HaBbIKAMU

paboThl ¢ npodUIbHBIMU 0a3aMu JAaHHBIX U
0azamu 3HaHUI, copepKaluMu HHHOPMAIUIO
o npumenenun JHK-texHonorwmii; pemenue
TUTOBBIX Y4YeOHBIX 3a7ad, OTPAKAIOIIUX
OTJEJIbHBIE TEMbl JUCUMIUIMHBI, ITOHUMAaHHE
OPUHIMIIOB M o0JacTed MPaKTUYECKOTO
IIPUMEHEHUsl TAaKuX TexHosoruy, kak ITL[P-
JIMarHOCTHKA, TE€HOMHOE KApTUPOBAHUE U
aHamn3, a Takxke wucnojap3oBanne JIHK-
METOJIOB B PELIEHUN JKOJIOTMYECKUX 3a]1a4.

and organizing scientific information related to the
application of DNA technologies in various fields.

— Possessing practical skills in working with specialized
databases and knowledge systems related to DNA
technology use; solving standard educational tasks on
specific topics within the discipline; having knowledge of
key application areas such as PCR diagnostics, genome
structure analysis, and the use of DNA-based methods in
addressing ecological challenges.

Kypcmuiny kbickawa mazmynot / Kpamkoe codepircanue Ky,

pca/ Course summary

JIHK-TexHOoIOTusAIapAblH KYpbUIy JKOHE Jamy
tapuxbl. PexomOunanttel JIHK maiinanany
apKbUIbI XKYMBIC Kayincizairi epexenepi. JJHK-
TEXHOJIOTUsIapAa MaHUMYJISLUsTIap KYPri3eTiH
TEHETUKANBIK  (yHKIMOHANIBIK  OipIikTep.
Monekynanslk ~ KjaoHgay. Bekrtop  kyileci-
IIPOKApUOT TI€H JYKapUOTTBIH TI'€HETHKAJIBIK
MaTepuajblH KIOHAAY YIIiH ueci. | eHeTHKanbIK
BEKTOpABIH  emmemiaepi. ['enaepai  kaHa
TeHOMJIBIK OpTa/a JKEeTKI3y >XKOHE JKCIpeccus
Tocuigepi. Man mapyambuibiFbiHaarsl  JITHK-
TEXHOJOTHSIIAP. JHK-TexHonorusuiapibig

Hctopuss coszpanus u  paszsurus JIHK-
texHozoruil. [IpaBuna 0e3onacHocTH padoT C
ucrosnb3oBaHueM pexkomOuHaHTHBIX JIHK.
['enernyeckue QyHKIMOHAIbHBIE €IUHUIIBL, C
KOTOpbIMH TpoBOAAT MaHumyisiuuu B JJHK-
TEXHOJIOTUsIX. MoneKyIsipHOe KJIIOHUPOBaHHUE.
CucrtemMbl BEKTOP-XO35UH Il KIIOHUPOBAHUS
FEHEeTUYECKOTO MaTepualia IMpPOKapHoT |
JYKapuoT. Kpurepun TEHETUYECKOTO
BekTopa. Croco0bl JOCTABKU M 3KCIPECCHUS
T€HOB B HOBOM I'€HOMHOM OKpy»keHuu. JIHK-
TE€XHOJIOTHUHI B KUBOTHOBOJICTBE.

The history of the creation and development of DNA
technologies. Safety rules for work using recombinant
DNA. Genetic functional units that are manipulated in
DNA technologies. Molecular cloning. Host vector systems
for cloning prokaryotic and eukaryotic genetic material.
Genetic vector criteria. Delivery methods and gene
expression in a new genomic environment. DNA
technology in animal husbandry. Production of drugs using
DNA technology. Issues of biosafety and legal regulation
when obtaining new organisms and products using DNA
technologies.
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keMmeriMmeH  nopi-mopmek  eHmipici.  JIHK- | IIpousBoactBo nekapcte ¢ momorisio JTHK-
TEXHOJIOTHSUIAp/bl  KOJIaHy apKbUIbl  JKaHa | TeXHOJIoTMH. Bompockl 6mo0e30macHOCTH U
OpraHu3MJIep MEH OHIMIEpAl aly Ke3lHJEerl | IPaBOBOrO PEryjIHpOBaHUSl MPHU IMOTYYCHHH
OMOKAyINCI3MIK  OHE  KYKBIKTBIK  PETTEeY | HOBBIX ~ OpPraHM3MOB U MPOAYKTOB  C
Macesenepi. ncnojb3oBanrem JJHK-TexHosmorui.

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Cynranrazuna ['.K. ‘ Cynrandrazuna ['. K.
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