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Kipicne

KpenutTTik OKBITY TEXHOJIOTHACHI KEe31HAE SJEKTHBTI MOHIEP KaTajorbl O3IpJeHEl.
DNEeKTUBTI TOHJEP KAaTaJIOTbl OKBITYABIH KPEAUTTIK JKyHecl OOMBIHINA KYpPaCTHIPBLIAIBI.
DJNEKTUBTI MOHJIEP KaTaJorbl )KyHeleHreH Tanaay OOMbIHIIA TOHAEP TI3IMIH KOHE OJIap/IblH
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 kpeAWTHOW TEXHOJOTMH OO0ydeHHs] pa3paldaTbIBaeTCs KaTajor SJIEKTHUBHBIX
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 1mo BeIOOPY 2JEKTUBHBIX AMCIMIUIMH JAeT d/Baiizep. Bmecre ¢ 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
aucuuIuIuH no cemecrpam / 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

OCIMIIKTEpAIH ouoxyiieci caslachIH/Ia
YKYHEJICHIIPIITEeH OUTIMIII KAJIBINTACTBIPY.

(dbopMUPOBaHHE CHUCTEMATHU3UPOBAHHBIX 3HAHHIA
B 00sacTH OMOCHCTEMATHKU PACTEHUM.

formation of systematized knowledge in the field of
plant biosystematics.

Oxvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrsl coTTI KeiiH
olmiMaymbLiap

- Kazipri OOTaHUKaHBIH FBUIBIM PETIHAE IaMy
KE3CHIEepiH, OHBIH Ka3ipri FBUIBIMH OlITIM
KYHecIHIeri pejiiH, OHBbIH JaMyblHa KeIl YJiec
KOCKAaH FaJbIMIapJbsl TYCIHY; OpraHu3MIep.i
KIaccupuKanusiay MIPUHIIUIITEP];
CaHBIpayKyJIaKTap MEH OCIMIIKTepAiH HeTi3ri
TaKCOHIAPbIHBIH MOP(}OTOTHSITBIK KOHE
OMOJIOTHSUITBIK cunaTrraMasnapsl; OCIMJIIK
OpPraHU3MIiHIH TYTACTBHIFbIH, OHBIH MaKpoO- >KOHE
MHUKPOKYPBUIBIMBIH, OeiiMIeTy K
CHUIaTTaMajapblH, OHTOT€HE3  aFbIMBIHBIH
e3repyiH, Ke0er TocUIAepiH; KOFapbl >KOHE
TOMEHI1  caThlIarbl  OCIMIIKTEpAIH  allyaH
TYPJIUTIT], OJIapAbl KIKTey TPUHIMIITEP], KyHenl
TONTapJblH  OailllaHbICBl ~ JKOHE  OJIApJIbIH
SBOJIIOLMSICHIHBIH  MYMKIH JKOJIJapbl; TaOUFu
9KOKYHernepaeri  OpraHu3MIEpAiH  epeKIe
TONTAPBIHBIH MAaHBI3bI, OJApPABIH JKOJIOTHSIIBIK

asgKTaraHHaH

cUmarraMainapbl, YTBIMIBl TaiianaHy MeH
KOpFay MPUHITUITEP] TypaIbl.
- OCIMIIKTepJi aHBIKTay, MOPHOIOTHSIIBIK

cUmarraMa jkacay, OCIMIIKTep MEH OJlapJblH
OeJIIKTEepiH CBI3Yy JKOHE JKUHAY; OCIMAIKTEp
KaybIMIACTBIFBIHA T€0OOTAaHUKAIBIK CHITaTTaMa
KYprizy, TaburaTTa *KoHE 3epTxaHajga OakpLiay

KYPIi3y.

ITocJie ycnemHoro 3aBepuieHus Kypca
oO0yyarommuecsi OyayT

- TOHUMATh OTambl pPa3BUTUS COBPEMEHHOM
O0OTaHUKU KaKk HayKH, €€ pojb B COBPEMEHHOMU
CHUCTEeME HAy4YHOTO 3HaHHs, YYEHBIX, BHECIIUX
HauOOJIBIIMK BKJIAJ B €¢ pPa3BUTHE; MPUHIUIIBI
KJacCUpUKallMM  OpPraHu3MoB;  Mopdooro-
OHMOJIOTHYECKHE O0COOCHHOCTH OCHOBHBIX
TaKCOHOB TpHOOB, PACTEHH; O I[EJIOCTHOCTH
pacCTUTENBHOTO OpraHu3Ma, €ero Makpo- |
MUKPOCTPYKTYpE, MPUCTIOCOOUTETBHBIX
OCOOEHHOCTSX, M3MEHEHUSIX B X0JI€ OHTOTEHE3a,
crocobax pa3MHOKEHUS; pa3HOOOpa3ue BBICIINX
W HU3MMX  PACTCHUH,  TPUHIUIBI  UX
KIacCU(pUKALUK, POJCTBEHHBIE  OTHOIICHHS
CHUCTEMaTUYECKUX TPy M BO3MOXKHBIC MYTH UX
SBOJIIOLMK; O 3HAYEHUM KOHKPETHBIX TIpyHn
OpTraHW3MOB B TIPUPOJHBIX JKOCUCTEMAX, HUX
AKOJIOTUYECKHE 0COOEHHOCTH, TIPUHIIMUIIBI
PaIMOHAIBLHOTO MCTIOIBL30BAHUS U OXPaHBI.

- ONpEeENATh pacTeHus, Jienarth
MOP(OJIOTHUECKHE OMHUCAHUs, 3apUCOBBIBATH M
KOJUIEKIIMOHUPOBATh PACTEHHS] W WX 4YacTH,
MIPOBOJIUTH reo00TaHUYECKHE OTIHICaHUS
pacTUTENbHBIX COOOIIIECTB, MPOBOJIUTH
HaOJIIOZICHUS B TIPUPO/IE U B JTAOOPATOPHH.

- BIIAJIETh OCHOBHBIMHU MpPUEMAMH PadOTHI C
MHUKPOCKONTMYECKON TEXHUKOW M CHCTEMOM

After successful completion of the course, students
will be

- to understand the stages of development of modern
botany as a science, its role in the modern system of
scientific knowledge, scientists who have made the
greatest contribution to its development; principles of
classification of organisms; morphological and
biological characteristics of the main taxa of fungi and
plants; the integrity of the plant organism, its macro-
and microstructure, adaptive characteristics, changes in
the course of ontogenesis, methods of reproduction;
variety of higher and lower plants, principles of their
classification, kinship of systematic groups and possible
ways of their evolution; on the importance of specific
groups of organisms in natural ecosystems, their
ecological characteristics, principles of rational use and
protection.

- identify plants, make morphological descriptions,
sketch and collect plants and their parts; carry out
geobotanical descriptions of plant communities, conduct
observations in nature and in the laboratory.

- master the basic techniques of working with
microscopic techniques and visualization systems, the
method of making a temporary preparation, the method
of identifying plants, the method of morphological
description of plants.
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- MHUKPOCKONMSUIBIK ~ TEXHHKaMEH  JKOHE
BU3YaJIZIbl KYHEMEH >KYMBIC KacayJblH HETi3ri
OMICTEpiH, yaKbITIIA Ipenapar xacay oIiCiH,
OCIMIIKTepAl AaHBIKTAy OMICiH, OCIMIIKTepIi
MOPQOJIOTHSIIBIK CHIIATTAY 9ICIH UTEePE/Il.

BHU3yaJIU3alluH, METOIUKOMN HM3TOTOBJICHUS
BPEMEHHOT'0 npenapara, METOIUKON
onpeaeieHus pacTeHui, METOIUKOMI

MOP(}OIOTHYECKOTO OMMUCAHUS PACTEHUH.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

TypaiH TakCOHOMHUKAIBIK JKOHE MOMYJISIIHSIBIK
KYPBUIBIMBI. Mopdomororeorpadusuibik,
9KOJIOTHSUIBIK YKOHE TeHETUKAIBIK AU(depeHIranis,
TYPAIH  WBIFYy  Teri  JKOHE  DBOJIIOLUSICHL.
TakcoHOMUSIIBIK ~ caHaTTap. [ypi, Ximi Typi.
FCH:—)KOHOFI/IHJ'H)IK JKOHEC MOy IALIUAIBIK-
TCHETUKAJBIK ~KaTeropusuiap. OKOTHIN. buoTum.
[omymstmwst. Jem-kapamnaitpim KEPriTiKTi
nonymsaus. [amomem. TypaiH KypbUIBIMBI  MEH
SBOJIIOIMACBIHBIH TOCIIAEpi. OCIMIIKTEpAl KIKTEy
npuHOMnTepi.  MoJIeKynalblK — JKyleney — KoHe
OduocucTeMaTHKa.

TakcoHomMuveckass ¥ TMOMYJSIIHOHHAS CTPYKTYpa
Buna. Mopdomororeorpadudaeckas, SKOJI0oTHIeCKas 1
reHeTndeckas AudQepeHuanms, MPOUCXOKICHUS U
SBOJIIONMUSL BUJA. TaKCOHOMHYECKHE KaTETOPUH.
I'eHsKoNOTHYECKHE ¥ TOMYJSIIHOHHO-TEHETUIECKIE
kareropuu. OxoTun. buotum. [lomymsmwms. [em -

JJNeMEHTapHas JIOKanbHasg momynsauus. [amonem.
Ilongxompl K CTPYKType | 3BOJIOLIMH  BHUJA.
[IpuHnune! KITacCU(HUKAIIH pacTeHuil.

MousiekyJisipHasi 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.

bazoapnama scemexuiici / Pykosooumens npozpammsl/ Programme manager

Cynranrazuna ['.K.

‘ Cynranrazuna ['.K.




3amanayu ouonozuanviy macenenepi/ Ilpoonemol cospemennoii ouonozuu / Problems of modern biology

OKy makcamul / Yueonaa yenv/ Purpose

KaHa MIHJETTEPAl TYKBIPbIMJAY MEH IIeHIyJie Kociou
KBI3MET calachIHIArbl ipremi OUOJIOTUSIIIBIK
TYKBIpBIMAAMaJIapIbl OJaH opl MaljaJaHy YIIiH
OMOJIOTUSHBIH 3aMaHayd Macelesepi Typajibl OUTiM MEeH
TYCIHIK KaJIBIITaCTHIPY.

dbopmupoBaHue 3HaHUH u MTOHUMAaHHS
COBPEMEHHBIX pooieM ounonoruu JUTST
JATLHEHIIET0 MCIIOJIb30BaHus (DyHIaMEHTAIbHBIX
OMoNOrMYecKUX  MpeacTaBieHWid B chepe
npogeCCuOHATHLHON JEeSITETbHOCTH npu
MIOCTAHOBKE M PEIICHUH HOBBIX 33]1a4.

formation of knowledge and understanding of
modern problems of biology for the further use
of fundamental biological concepts in the field
of professional activity in the formulation and
solution of new problems.

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kypcersl ¢oTTi assKkTaraHHaH KelliH OltiManymbuiap
- CeHIMJI aKmaparTapbl ajly SIICTepiH, OJapbl COHFBI

KaHAJBIKTApFa COMKeC cayaTThl TY3€TyAl TYCIiHY;
MOJIEKYJIaJIbIK ~ OWOJNIOTHSIHBIH ~ 1presii  KETICTIKTepi,
ouosorus FBUTBIMIAPBIHBIH JaMybIHA COHFBI

KETICTIKTEPIIH ocepl; TEOPHSUIBIK OHOJIOTHS MEH
ABOJIIONMSUIBIK  TCOPHSIAFBI, JAaMy OHMOJIOTHSICHIHIAFBI
COHFBI TYKbIpbIMIaMaJIap; TEOPHSIIBIK JKoHE
IKCIIEPUMEHTTIK OHOJIOTHS MEH OKOJIOTHS JKOHE
ABOJTIOLMSIIBIK TEOPHUSTHBIH COHFBI TYKbIPhIMIaMaiaphbl.
- OMOJIOTUSIHBIH ©3€KTI Macenenepi OOWbIHINIA FHUIBIMU
JepeKTepl Talaay >KoHE ChIHU TYPFBIIaH TYCIHY; JKaHa
OUlIM MEH JaFJplIapIblH ONICTEPIH KOJJAaHY KOHE
oNlap/ibl MPaKTHKaAa KOJAAaHy; KoJjia O0ap akmaparThl o3
OeriMeH  Tanjayra, OWOJOTHUSIBIK  FBUIBIMIAPIBI
JaMBITYIbIH TIEePCIEeKTUBAIBIK OaFbITTAphl CallaChIHIA
QJIBIHFAH aKIapaTThl CBIHU TYPFBIIaH TYCIHIIPYyTE.

- 3amMaHayd OMOJOTUSHBIH OJICHAMACHIH, FHUIBIMH
HETI3IeNITeH MaKcaTTapAbl, MIHIETTEPAl KOO KOHE
MOceNeNiep/i MIeNTy, TalKbulay MOJCHHUETIH HENCHY;
OHMOJIOTHSUTBIK  TEOPHSUIAp MEH TY)KBIPBIMIaMaliap bl
onapIbl 3epTITey MEH J3iplieylne KOJJaHy oJicTepi;
TY)KBIPBIMIAMAJTBIK-KATCTOPHUSIUTBIK ~ ammapar, —Taljay
JaFbpIIaphl JKOHE KOciOM camaiarbl FBUIBIMH 3€pPTTEY
ozicTeMeci, Tanday  ouicTepi; anFaH  OuTiMIepiH

ITocJie ycnemHoro 3aBpepueHus Kypca
odyuaruuecs OyayT

- TNOHUMaTb METOJbl IOJIyYE€HUS JOCTOBEPHOMN
uHpOpMAallMM UX TIPAMOTHYIO KOPPEKLHUIO0 B
COOTBETCTBUM C HOBEHIIMMH pa3paboTKaMu;
(byHIaMeHTaJIbHbIE JOCTHXKEHHUSI MOJIEKYJIIPHOM
OMOJIOrMH, BIMSHHE NOCIEAHUX JTOCTH)KEHUN Ha
pa3sBUTHE OMOJIOTMYECKUX HAyK; HOBEHIIME
KOHUENIMM B TEOPETUYECKOH Ouojoruu u
HBOJIIOI[MOHHON TeopuH, OHOJIOTUM Pa3BUTHS;
HOBEHIIME KOHLENIMM B TEOPETHYECKOW H
HKCIEPUMEHTANIbHON OHOJOTUM M 3KOJOTMH U
ABOJIFOLINOHHOW TEOPHH.

-aHaJU3UPOBATh W KPUTUYECKH OCMBICIMBATh
MacCUB HAy4YHbIX JaHHBIX II0 AaKTyaJbHBIM
npobiaemMaM OMOJIOTUH; TPUMEHSTh METObI HOBBIE
3HaHMA M YMEHHUA M HCHOJb30BaTh HUX B
IIPAKTUYECKON JESITEIBHOCTH; CaMOCTOSITEIbHO
aHAIM3UPOBaTh  HMMeEIyIocs  UHGOpPMaIHIO,
KPUTHYECKH OCMBICJINBAET MIOJIyYEHHYIO
uHpopManMi0o B 00JacTM  MEpPCHEeKTHBHBIX
HarpaBJIeHUH pa3BUTHS OMOJOTHUECKUX HaYK.

- BJIAJIETh METOO0JIOTUEH COBPEMEHHON OMOJIOTHH,
HaYy4YHO-00OCHOBAHHOW MOCTaHOBKOH LM, 3a1a4
U pelIeHueM MpolisieM, KyJIbTYpPOH JUCKYCCHHU;

After successful completion of the course,
students will be

- understand the methods of obtaining reliable
information, their competent correction in
accordance with the latest developments;
fundamental achievements of molecular
biology, the impact of recent advances on the
development of biological sciences; the latest

concepts in  theoretical biology and
evolutionary theory, developmental biology;
the latest concepts in theoretical and
experimental biology and ecology and

evolutionary theory.

-analyze and critically comprehend the array of
scientific data on topical problems of biology;
apply the methods of new knowledge and skills
and use them in practice; independently
analyze the available information, critically
interpret the information received in the field of
promising directions in the development of
biological sciences.

- to master the methodology of modern
biology, scientifically grounded setting of
goals, tasks and problem solving, culture of
discussion; methods of using biological
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OMOJIOTHSUTBIK  FBUIBIMHBIH 9p TYpJi  cajlalapbIHJa
KOCiOM ic-opeKeTTeri CTaHIapTThl KOHE CTaHAAPTTHI
eMec MIHJETTEP Il ey YIIiH KOJIIaHy AaFIbUIaphl

METOIaMH HCITOJIb30BAHUS OMOJOrHYECKUX
TEOPUU M KOHILIENUWKA B CBOMX HCCIIEIOBAHUAX U
pa3zpaboTKax; MOHATUIHO-KATerOpUaJIbHbIM
arnrapaToM, HaBbIKAMHU aHAJIU3a U METOJO0JIOTHEH
MPOBEICHUS HaY4YHBIX HCCJICIOBaHUMN B
npodeccCHoHANBbHOW  cdepe, aHATUTHYECKUMU
METOJIaMH; HaBbIKAMH MPUMEHEHHUS TOJYYECHHbBIX
3HAaHUHI B pa3nU4HBIX 00JAacCTAX OHOJIOTHYECKOU

HayKM  JJIs  pelleHus  CTAHAApTHhIX U
HECTAaHAAPTHBIX 337a4 B  MNpo(hecCHOHAIbHON
JeSITeIbHOCTH

theories and concepts in their research and
development; conceptual and categorical
apparatus, analysis skills and methodology for
conducting  scientific  research in  the
professional sphere, analytical methods; the
skills of applying the acquired knowledge in
various fields of biological science to solve
standard and non-standard tasks in professional
activities

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue Kypca/ Course summary

Kazipri OMOJOTHSHBIH 33€KTI MAceJeNepiH KOK KoHE
IICITYAiH OiCHAMANBIK Heriznepi. PU3nKa-XUMHSITBIK
OuoJIOTHSI  JKOHE  OWOTEXHOJIOTHUSHBIH  3aMaHayd
OarpITTapel. buokayincizmik macenenepi. I'eHerumka

KOHE MOJIEKYJaNbIK OMOJIOTUSHBIH Ka3ipri Mocenenepi.
Buoinorus FBUTBIMIAPBIHBIH MEePCTICKTHBAITBIK
OarbITTapBbI.

Mertosnonornyeckue  OCHOBBI ~ IIOCTAaHOBKM U
pa3pelleHusl aKkTyaJbHbIX MPOOJIEM COBPEMEHHOM
ouosorum. CoBpeMeHHbIe HarpaBJICHUS
(U3NKOXUMHUYECKON OMOIOTHH U OMOTEXHOJIOTHH.
[IpoGnembr  Ouobe3omacHoctu. CoBpeMeHHbBIE
pO0JIEMbI T€HETUKU U MOJIEKYJIIPHON OMOJIOTHH.
[lepcniekTHBHBIE HampaBieHUs OHOJIOIMUYECKUX
HayK.

Methodological foundations for the formulation
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 npozpammet/ Programme manager

Cynranrasuna ' K.

Cynranrasuna ' 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 OpEeKeTiHIH Heri3iHnue
KaTKaH OKaJMbl 3aHABUIBIKTaD MEH HAaKThI
MEXaHU3MICPAl 3ePTTey.

u3ydyeHue OOmMX  3aKOHOMEPHOCTEH |
KOHKPETHBIX ~ MEXaHHU3MOB, JISKAIIUX B
OCHOBE KU3HEIEATEIIbHOCTU PACTCHUM.

study of general
underlying the life of plants.

patterns and specific mechanisms

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning outcomes

Kypcrsl CITTI asiIKTaraHHaH KeiiH
oiiMaaymsbLIap
-eciMJIKTep/eri (U3NOTOTUSITBIK KOHE

OMOXUMMSUIBIK TIPOLIECTEP/ll, OJApABIH KYPYiH
KOHE OCIMJIIK OpraHM3MiH YHBIMIACTHIPYIBIH
OapibIK KYPBUIBIMJIBIK JCHTEHIepIHICTI PETTey
MEXaHU3MIEpiH  TYCiHY; (U3NOTOTHSITBIK
MpOIECTep/IIH  IMIKI JKOHE  CBIPTKBI  OpTa
(dakTopiapblHa TOYEIILIITI.

- aJblHFAaH TEOPUSJIBIK  OUTIMII  ©CIMJIK
OpPTaHU3MIEPIHIH KYMBIC ICTEY €peKIICTIKTepiH
TYCIHAIpY VIIiH KOJIaHy.

- OCIMIIK 00BEKTUIEpIHEH XUMHUSIIBIK
KOCBUIBICTAP/IbIH 9P TYPJIi TONTAapbIH Oeim aimy
YIIIH OHOXUMUSIIBIK KOHE (U3HKO-XUMHSIIBIK
oficTepAl KOMAAaHY; OCIMIIKTEPIH XUMHSIIBIK
KYPaMBIH CaIajblK dKOHE CaHJIBIK TaJJIay.

- TaOuUFu KoHe JTabopaTOPUSIIBIK KaFdainapia
OCIM/JIIK (bakTopaapbIHbIH KYpBUIBIMBIHA,
KYMBICHIHA JKOHE CHIIaTTaMaliapblHa 9p TYpIi
(dakTopiapIblH ocepiH Tanmay; OcCIMIIKTep
(bu3HONOTHICH MEH OMOXUMUSCHI CalachIHIAFbI
3aMaHayW OHWOJIOTHSUTBIK 3€epTTEYJEepiH KOoJjaa
0ap akmaparbIH 03 O€TiHILe Taaay.

- OCIMJIIKTEP (PU3HOJOTHUACH MEH OMOXHUMHUSICHI
cajlachlH/a TOXKipuOenep Kyprizy JlaFaplaapblHa
ue 0oiy; eciMIliK 00beKTUIepiH OakbuIay >KOHE
ONIApJIbIH  KYPBUIBIMBI  MEH  KbI3METTepi

ITocJie ycnemHoro 3aBepuieHus Kypca
oOyyaromuecst Oyayt

- IIOHUMATh ($u3H10II0ro-0MOXUMHUYECKHE
Opolecchl B PACTEHMSIX, HX MpPOTEKaHUE U
MEXaHU3Mbl PETYJSIIMM HAa BCEX CTPYKTYPHBIX
YPOBHSIX OpraHu3aIu pPacTUTETBHOIO
OpraHu3Ma; 3aBHUCHUMOCTb  (U3HOJIOIMYECKUX
IOPOLECCOB  OT BHYTPEHHUX M BHELIHMX
(aKkTOpOB CpeIbI.

- INPUMEHATh IOJy4YEHHBIE
3HaHUA  JUII  OOBSICHEHUS
(bYHKLIMOHUPOBAHUSA
OpraHU3MOB.

- HUCNOJb30BaTh OHOXUMHUYECKHE U (U3UKO-
XUMHYECKHE  METOABbl  JUISl  DKCTPaKIUU
Pa3IMYHBIX TPYNI XMMHUYECKUX COECIMHEHUN W3
pacTUTENbHBIX OOBEKTOB; Kaue€CTBEHHOTO U
KOJIMYECTBEHHOTO aHaJn3a XMMHYECKOTO
COCTaBa PACTEHUU.

- QaHAJIM3UPOBATh BIUSHHUE PA3IMYHBIX (aKTOPOB
Ha CTpOEHHUE, (GYHKIIMOHUPOBAaHUE u
0COOEHHOCTH PAaCTUTENIbHBIX OPraHU3MOB Kak B
MPUPOJHBIX, TaK U B JAOOPATOPHBIX YCIOBUSX;
CaMOCTOSITENIBHO aHAJIU3UPOBATh HMEIOLIYIOCS
MH(OPMALIMI0O COBPEMEHHBIX OHOJIOrMYECKUX
uccleloBaHMi B obnmactu  Qusnonorun U
OMOXMMHH PaCTEHUH.

- o0ajarhb HaBBIKAMHU

TEOPETUYECKHE
0COOEHHOCTEH
pPacTHTEIbHBIX

IMPOBCACHU A

After successful completion of the course, students
will be

- to understand the physiological and biochemical
processes in plants, their course and mechanisms of
regulation at all structural levels of the organization of
the plant organism; dependence of physiological
processes on internal and external environmental
factors.

- to apply the obtained theoretical knowledge to explain
the peculiarities of the functioning of plant organisms.

- use biochemical and physicochemical methods for the
extraction of various groups of chemical compounds
from plant objects; qualitative and quantitative analysis
of the chemical composition of plants.

- to analyze the influence of various factors on the
structure, functioning and characteristics of plant
organisms both in natural and in laboratory conditions;
independently analyze the available information of
modern biological research in the field of plant
physiology and biochemistry.

- 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
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apachlHIarbl OaWJIaHBICTBI AHBIKTAY, ©OCIMJIK
OpraHu3MIEpiHIH KYpPbUIBIMBI MEH >KYMBICBIHA
op Typai QakTopiapAblH ocepiH Oaraiay
JaFAbUIapbIH; OCIMAIKTEp (U3UOJOTHICH MEH

OKCIIEPUMEHTOB B 00JacTH (U3MOJIIOTHH |
OMOXMMHUU pACTEHUN; HABBIKAMU HAOIIOJCHUS
pacTUTENBHBIX  OOBEKTOB W BBISABJICHUS
B3aMIMOCBSI3M WX CTPOCHUS U (YHKIUH, OIICHKH

physiology and biochemistry.

OHOXUMHUACKI caJlaCbIHAArbl TbhUIBIMU- | BIIMAHUA PA3JTUYHBIX q)aKTOPOB Ha CTPpOCHUC U
TEXHUKAJBIK JKOHE FBUIBIMH-9/IiCTEMENIK | QyHKIIMOHUPOBaHUE pacTUTEIBbHBIX
aKmaparThl 13/Iey JKOHE KOJIJIaHy OJICTEPiH | OPraHU3MOB; npuemMamu MOUCKa u
Oinei. UCTIOJIb30BAaHUSI HAYYHO-TEXHHUUYECKOW U HAyYHO-

MeToAnYecko  mHpopMamuMu B 00JacTH

¢du3nonoru 1 OUOXUMHUH PACTECHHH.

Kypcmoty Kbickawa mazmynst / Kpamkoe codepaycanue kypca/ Course summary
OciMaiKTep iy MeTaboIUTTEDI. Kipicmie. | MeraGonutel  pacrennii. benkosbie Bemectsa | Plant metabolites. Protein substances of plants. Plant
OciMaikrepain  akyb3s  3arrapbl.  Ocimpuik | pacTeHuid. VYrmesoxbl pacrenuil. Pacrurenembie | carbohydrates. Plant lipids. Organic acids and their
KOMIipCYyJIaphbl. Ocimaik nunuaTepi. | TAMAAEL OpraHWMeCKHe KHCTOTHI M HX 06Mef}- exchange. Vitamins. Secondary plant metabolism.
OpraHuKaNblK  KBILUKBULIAP JKOHE olapibly | DATaMuHbl. BToprinbiii metabomnsm pactennil. | physiological processes of plants. Photosynthesis. The
anmMacybl.  Butammmzep.  Ocimmikrepin | DM3MOTOTHUCCKHE  TPOLECCEL  PACTCHMH. | spemisty of plant respiration. Membrane transport in
Kaiftamama  meraGommami.  Ocimmixrepin | DOTOCHHTES.  XMMHMSM  JbIXaHHA PACTCHHH. | hjanie - Plant hormonal system. Photoregulation in plants.
. MeMOpaHHBIi TPaHCIIOPT B pacTeHusX. . .

@ngnopomagnx mporecTepi. cDOToanTe;. TopMoHaTsHAS creTeMa pacTemuii, Regul_atlon of generative pl_ant de\{elop_ment. 'I_'he ro_Ie of
eC}M,I[}KTep,I[IH. TBIHBIC aiy XUMH3ML | qoronerymamms y  pactemmii,  Perymamus genetic and_ external factors in the d_| rection and intensity of
GC%MH%KTepH‘eFl MeMOpaHaJIbIK KOMK. | [opeparupHoro paseuTas  pactemmii.  Poib the synthesis of re§erve_substance_s in the_productlve organs
eC%MI[}KTep,I[IH. TOPMOH/JIBIK KYHECL | reperpueckix u  BremmEX  aKTopoB B of the plant. Physiological and bloch_er_nlcal approaches in
OcimaikTeperi doTtoperynsius. the development of methods for obtaining environmentally

OCIMIIKTEpIIH TeHEepaTUBTI JaMybIH pETTEy.
OCIMAIKTIH OHIMJA1 OpraHjapblHAa KOCAJIKbI
3aTTap  CHHTE31HIH  KapKbIHIBUIBIFBI ~ MEH
OarpITBIHAA  TEHETHKAIBIK  JKOHE  CBIPTKBI
bakTopyiapIblH peiii. ODKOJOTHSUIBIK Kayimci3
OHIM ally ToCcUIAepiH a3ipieyae (usuonoro-
OMOXMMHUSIIBIK TOCUIAEPI.

HalpaBIeHUd M UHTEHCUBHOCTU CHHTE3a
3aMacHbIX BELECTB B MPOAYKTUBHBIX OpraHax
pacTeHus. du3H10I0r0-0MOXUMHYECKHUE
MOJXO0/bl B pa3pabOTKE MPUEMOB IMOIYUYECHHUS
HKOJIOTUYECKU 0€30MacHOM MPOayKINH.

friendly products.

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programme manager

Cynranrazuna [.K.

‘ Cynrandrazuna 'K,

12




Ocimoikmepoiy mo3imoinizi ycone cmpeccopivik pakmopnapul / Ycemoiiuusocms u cmpeccogvie paxmopuot pacmenuit / Plant resistance and stress factors

OKy makcamul / Yueonan uenv/ Purpose

CTpeccTiK  (aKTOpJapAblH  ocepi  Ke3iHIe
OHTOI€HE3 OapbIChIH/IA OCIMJIIKTePAIH
(GYHKIMOHAIABIK OCHIMACIYIHIH TYPaKThUIBIFBI
MEH MeXaHU3MZAepi Typaibl TYCIHIKTEp.i
KaJIBIITACTBIPY; OPTYPJIi SKOJIOTHSIIBIK TONTAFBI
OCIMIIKTepAIH TIPUIUIIK OpEKeTIHIH Herisri
IpoIeCTEePiMEH, JKacyliajap, OpraH JKOHe TYTac
OpraHu3M JCHIeHiHJEe OJap/AbIH peTTeIyl MeH
BIKIIAJIACY MPUHIUIITEPIMECH TaHbICY;
JOKTOPAHTTAPABIH CTPECCTIK KE3CHIHJIC
OCIMIIKTEepAC HETi3ri (U3HOJOTHIIBIK JKOHE
OMOXVMHUSUTBIK MIPOLIECTEPIIH oty
EpEeKIICIIKTEpiHe KATBICTBI MaTepUAIIBl O3
OCTiHIIE Taljay, CAIBICTBIPY KOHE >KAIIbLIAY
KaOlJeTTepiH AaMBITY; CTPECCTIK (haKTOpIapIbIH
ocepl KesiHae OCIMIIKTepiH (YHKIMOHAIIBIK
JTMArHOCTUKACBHIHBIH 9[IICTEPIH MEHTepY.

dbopmupoBaHue MpeACTaBICHUI 00
YCTOMYMBOCTH u MeXaHU3Max
(YHKIIMOHATPHON ~aJanTalii pPacTCHUH B
X0/I€ OHTOT'€HE3a NpHU JIEHCTBUU CTPECCOBBIX
(GakTOpOB;  3HAKOMCTBO C  OCHOBHBIMH
nporeccaMy  KU3HEAEATEIIbHOCTH PACTEHUI
pa3HBIX IKOJOTHYECKUX TPYII, TPUHIUITAMU
UX peryisiiud W WHTETpaliii Ha YPOBHE
KJICTKH, OpraHa ¥ IeJIOr0 OpraHu3Ma;
pasBUTHE Y JOKTOPAHTOB CIIOCOOHOCTEH K
CaMOCTOSITEILHOMY aHaJN3y, COMIOCTABIICHHIO
u 0000IIeHNI0 MaTepuasa, Kacaromerocs
0COOEHHOCTEH POTECKAHUS OCHOBHBIX
(U3NOTIOTHUECKUX U OMOXUMHUYECKUX
NPOIECCOB Yy pPacTCHUW B TIEPUOJ CTpecca,
OCBOEHUE METO/I0B (byHKIMOHATIBLHON
JMarHOCTUKHU PAacTeHUH IpHU AEHCTBUH HAa HUX
CTPECCOBBIX (PaKTOPOB.

formation of ideas about resistance and mechanisms of
functional adaptation of plants during ontogenesis under
the influence of stress factors; acquaintance with the main
life processes of plants of different ecological groups, the
principles of their regulation and integration at the level of
the cell, organ and the whole organism; the development of
doctoral students' abilities for independent analysis,
comparison and generalization of material related to the
characteristics of the course of the main physiological and
biochemical processes in plants during periods of stress;
mastering the methods of functional diagnostics of plants
under the influence of stress factors.

Oxbimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrsl COTTI Keiiin
olmiMaymbLIap

- CcTpecc Ke3eHIHJE OCIMAIK OpraHu3MiHIH
KOpILIaraH OpTaMeH e3apa  OPEeKEeTTECYiHIH
HEri3ri 3aHAbUIBIKTAphlH TYCIHY; 9dp Typil
cTpecc (akTopiapblHbIH ocep eTy (HOHBIHAA
OCIMIIKTepAIH  (QyHKUMOHANABI  JKYHesnepiH
yilslecTipy epeKIenikTepit.

- JKar/ail e3repreH Ke3/ie oCiMIIK OpraHu3MiHIH
OelliMaeny MYMKIHAIKTepiH Oarayay; CBIPTKbI
dakTopnapaeiy Oenrim  Oip TUnNTEpl  MeEH
KOHIIEHTpaLUsIChIHA OCIMIIK TIPIILTITIHIH
HET13T1 NpoLeCTepiHiH Ce31MTaIbIFbIH allyIbl.

asiKTaraHHaH

ITocne ycnemHoro 3aBepuieHust Kypca
o0yyarommuecsi OyayT

- IIOHMMAaTb OCHOBHBIC 3aKOHOMCPHOCTHU
B3aMMOJECHCTBUSL OpPraHu3Ma pacTEeHus C
OKpY’KaIOIIEW cpefol B MEPHOJ CTpecca;

0COOEHHOCTH KOOpAMHAIUU
(GYHKIIMOHAJIBHBIX CUCTEM pacTeHHus: Ha QoHe
JNCUCTBHS ~ Pa3HOOOPAa3HBIX  CTPECCOBBIX

(bakTopoB.

- OLICHMBATh aJIANTAIIMOHHBIE BO3MOKHOCTH
PACTUTEIBHOTO OpraHW3Ma TPH H3MEHEHHUH
YCIOBHM;  BBISABISATH  YYBCTBUTEIBHOCTD
OCHOBHBIX TPOILIECCOB JKU3HEAESATEIbHOCTU

After successful completion of the course, students will
be

- to understand the basic laws of the interaction of the plant
organism with the environment during the period of stress;
peculiarities of coordination of plant functional systems
against the background of the action of various stress
factors.

- to assess the adaptive capabilities of the plant organism
when conditions change; to reveal the sensitivity of the
main processes of plant life to certain types and
concentrations of external factors.

- have the skills to process theoretical information in the
field of plant resistance and stress factors; methods of
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TO3IMIUIIK JKOHE  CTpecc
CaJlaChIH/IaFbl TEOPHSIITBIK
OHJICY JarIbpUIapblHa He 0oy,
OCIMJIIKTEPIIH KOpIIaraH oprta MEH
AHTPOIIOTEHIIK  (aKTOpIapIblH  ocep €Ty
Ke3iHzeri (yHKIMOHAIABIK JKaFIaiiblH 3epTTey
OMICTEPiH OKHUJIBI.

- ecIMIIKTepre
(baxTopnapsl
aKIaparThl

pacTeHHH K ONpPEACICHHBIM BHJAM M
KOHIIEHTPAIUSIM BHEITHUX (PaKTOPOB.

- o0J1aaTh HaBBIKAMHU 00paboTKHn
TEOpeTUYeCKo WHPOpMAIUU B  0O0JIACTH
YCTOMYMBOCTH M CTPECCOBBIX  (haKTOPOB
pacTeHuii; METOdaMU U3YYCHHUS
(GYHKIIMOHATILHOTO COCTOSHUSI PACTCHHH TIPH
INENCTBHMM HA HHUX  DJKOJIOTHYECKHUX U

AHTPONOTEHHBIX (haKTOPOB.

studying the functional state of plants when exposed to
environmental and anthropogenic factors.

Kypcmuviy kbickauwia mazmynst / Kpamxkoe codepicanue Ky,

pca/ Course summary

TYPaAKTBUIBIK ~ MEXaHU3MJIEPI.
Ocimaikrepi CTpeccopIIapabIH ocepiHe
Oeifimyiey CTpaTeruscbl. OCIMAIKTEpIIH Cy
TaNIIbUIBIFbIHA  TO3iMILTIr. Cy TamIIbUIBIFEL.
Ty3 KyH3enici. TemmnepaTypanbik
JKar1aiapabiH e3repyi. OcimaikTepain
My3/JaTyFa TO3IMILTITI. OciMmuikTepe
TEPMOpETTeY MeXaHu3MAepl. OcIMIIKTepAiH
OTTETi TaNIIbUIBIFBIHA TYPAKTBUIBIFBL. TOTBIFY
cTpecc.

OcCIMIIKTEPIiH

MexaHu3mbl YCTOMYHBOCTH pacTeHui.
Crparerun mnpucnocoOJeHus pacTeHU K
JIEVICTBUIO CTPECCOPOB. Y CTONYHUBOCTH
pacTeHHii K BomHOMY neduuuTy. BomHbIi
nedunur. ComeBori  crpecc. M3MeHeHus
TEMIIEPAaTyPHBIX  YCIOBUH. Y CTOMYMBOCTH
pacTeHUN K 3aMOpaXMBAaHHMIO. MexaHU3MbI
TEPMOPETYJISIIUN Y PACTCHHUI. Y CTOMYUBOCTD
pacTeHHid K  KHCIOPOJHOMY  ACQUIIUTY.
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 npozpammet/ Programme manager

Cynranrazuna ' K.

‘ Cynranrazuna I'. K.
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Ocimoikmep pecypcmapvln cakmayslinoazel Ouomexuoaousanap / buomexunonozuu ¢ coxpanenuu pacmumensnuix pecypcos / Biotechnology in

Conservation of Plant Resources

OKy maxcamut / Yueonaa yenv/ Purpose

OCIMIIKTEpAIH TEHETHKAJBbIK PECypCTapblH CaKTay/Ibl
3epTTEey  JKOHE  KEHEUTY  KaXETTUIrl  Typalibl
TYCIHIKTEPI KaJbINTACTBIPY, T'€HETHKAIBIK OaHKTEp/i

¢dbopmupoBanue IIpeICTaBICHUM 0
HE00X0IMMOCTH U3yUYCHMUS, pacimpeHust
COXPAHEHUs TI'€HETUYECKUX PECYpPCOB PACTEHUH,

formation of ideas about the need to study and
expand the conservation of plant genetic
resources, familiarization with the basics of

Kypy Heri3gepiMeH, OHOJOTHSUIBIK MaTepHalbl y3aK | 03HAKOMJICHHE C OCHOBaMH cozmanus | creating genetic banks, technologies for long-
CaKTay TeXHOJIOTHSUIAPBIMEH TaHBICTBIPY. TeHETHUYECKUX 0OaHKOB, texnosorusimu | term storage of biological material.
JUTATEIIBHOTO XpaHEHHUsI OMOJIOTHYECKOTO
MarepHana.

Okbimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes

KypceTsl ¢oTTi assKkTaraHHaH KeliiH OltiManymbuiap
- OCIMIIKTEpIiH TIEHETUKAJBIK PECypCTapblH CakKTay
MEH JKYMBUIABIPYJIBIH ©3€KTi MocejelepiH, FBhUIBIMH
OpPTAJBIKTApbl MEH OJIApJbIH JKYMBIC OaFbITTapblH,
OpTYpAi  KIWMMATTBIK  JKarjaiimapaa  eciMIIKTepi
3epTTEy/liH 3aMaHayd OMICTEpiH XOHE OJlapJbl CaKTay

onmicTepiH, OMOTEXHOJIOTHSI CaJachIHIAFbl 3aMaHayH
o3ipyieMeniep/iiH TeHETHKAIbIK HETri3/epiH, XKeAeaeTy
MaceJieiepiH TYCIHY; CTPECCTIK OpTa >KafFjailiapbiHa
Te3iM/l eCIMIIKTep/l ipikTey, OUOJIOTUSIIBIK
pecypcTapas cakray MeH apTTHIPYIBIH
OMOTEXHOIOTHSITBIK omicTepiHiy TE€HETUKAJIBIK
Heri3zepi;

- ajFaH OUTIMJIEepiH KosjgaHOanbl ecentep/i Heny yiliH
naiganaHy, ©CIMJIIK INUKI3aThIH OaKbUIAHATHIH JKOHE
OaKbpUIaHOANTHIH JKaraainapaa cakTay
TEXHOJIOTHSUTAPBIH  KOJJIaHy, aybll IIapyaribUIBIFBI
OHJIIPICIH JaMBITyZa OWOTEXHOJOTUSIAPLl KOJIJaHYy
KKETTUIITIH HEeT13/Iey;

- arporeHo3iapaa OonaThlH TaOWFU OUONOTHSIIBIK
MPOIIECTEP/II €CKepPEe OTBIPHII, MPAKTUKAIBIK eCenTepIi
mienryie 3 OeTiHINe FBUIBIMU-3ePTTEeY KYMBICTAPBIH
KYPrizy JTaFIbICHI 0O0JTYyBI, OCIMIIKTED
OMOTCXHOJIOTHSCHI CalachIHAAFrhbl FhUIBIMA-TEXHHKAIBIK

[Mocae  ycnmemHoro
odyuyawuuecs OyayT
- IOHUMAThb aKTyaJIbHBIC HpO6JIeMI)I COXpPAaHCHUSA U
MOOUIN3allUU TeHETUYECKIX PECYPCOB PACTCHUH,
HayyHbl€ I[IEHTPbl M HANpPaBJIEHUS HMX paOOTHI,
COBPEMEHHBIE METOJAbl HW3Y4YCHHs] pacTEeHUl B
Pa3JIMYHBIX KIMMATHYCCKUX YCIIOBUAX M MCTOAbI

3aBeplIeHHs]  Kypca

ux COXpaHEHU, TeHETUYECKHUE OCHOBBI
COBPEMEHHBIX pa3paboTok B obnactu
OMOTEXHOJIOTHH, YCKOpSIIOLIUE CEJIEKIINIO
pacTeHM Ha YCTOMYMBOCTH K CTPECCOBBIM

yCIIOBUSM Oprxca}omeﬁ Cpeabl, T'CHCTHYCCKUC

OCHOBBI OMOTEXHOJOTHUECKUX METO/IOB
COXpaHEHMs M TPEYMHOXKEHUS OHOJIOrMYECKHX
pecypcos;

- WCIIONB30BaTh  IOJyYEHHBbIE 3HAHUSA  JJIs
pemieHWst  337ad  OPUKIQJAHOTO  XapakTepa,
UCIIOJIb30BaTh TEXHOJIOTHH XpaHEeHHS
pPacTUTENFHOTO MaTepuana B KOHTPOIUPYEMBIX U
HEKOHTPOJIMPYEMBIX  YCJOBUSAX,  OOOCHOBATh

HEOOXOAMMOCTh TPUMEHEHHS OUOTEXHOJOTUHA B
Pa3BUTHU CEJIbCKOXO35IMCTBEHHOIO TPOU3BOJICTBA;
- o0namate  HaBBIKAMH  CaMOCTOSITEILHOM
MCCJIEI0BATENbCKON paboThl, penieHus

After successful completion of the course,
students will be

- understand the current problems of
conservation and mobilization of plant genetic
resources, scientific centers and areas of their
work, modern methods of studying plants in
various climatic conditions and methods of
their conservation, the genetic basis of modern
developments in the field of biotechnology,
accelerating the selection of plants for
resistance  to  stressful environmental
conditions, genetic basis of biotechnological
methods for preserving and increasing
biological resources;

- use the acquired knowledge to solve applied
problems, use technologies for storing plant
material in controlled and uncontrolled
conditions, justify the need for the use of
biotechnologies in the development of
agricultural production;

- have the skills of independent research work,
solving practical problems taking into account
the natural biological processes occurring in
agrocenoses; methods of searching and using
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KOHE FBUIBIMH-JMIICTEMEIIIK aKMapaTThl 137Iey KOHE
naiganany ojicrepi, jKaHa aKMapaTThIK KOHE OLTiM
Oepy TeXHOJIOTHSIAPBIHBIH KOMETIMEH KOCIMTIK O1TiM i
TEePECHJICTY.

MPAKTUYCCKUX 3aaad C YUETOM CCTCCTBCHHBIX
OMOJIOTMYSCKUX mponeccoB, IMPOUCXOAAININX B

arporeHo3ax; npueMamMu IIOKCKa u
UCIIOJIb30BAaHUSI HAYYHO-TEXHUYCCKOW M HAy4YHO-
METOINYECKON nHpopmaruu B oOJactu
OMOTEXHOJIOTHUHU pacTeHuid, yrayOneHus
MpOoeCCHOHAIBHBIX 3HAHUN C TMOMOIIBID HOBBIX
UH(POPMALMOHHBIX U 00pa3oBaTeNbHBIX
TEXHOJIOTHH.

scientific, technical and scientific-
methodological information in the field of plant
biotechnology, deepening professional
knowledge with the help of new information
and educational technologies.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

buoTtexHoOMOTHS: KETiCTIKTEpi, Macelenepi, OOoalIarsl.
l'eHeTukanblK  WHXKEHEpHs.  YAIbl  HUHXCHEpUS.
OciMaiKTepIiH KaHa COpPTTapbIH KOHE
MUKpPOOPTaHU3MIEPAIH MITaMMIAPbIH JKaKCapTy >KOHE
XKaKCapTy. Cenekiust MeH OCIMJIIK
[IapyanlbUIbIFbIH1aF bl xKacyiia KOHE yina
OMOTeXHONOTHSICH.  JlaKbuTmapael  Kakcapry — YIIiH
COMAaKJIOHAJIbJIbI ~ BapUallMsHbl  KojijgaHy.  ¥Ynma
MOJICHHETIHJICT1 TaIUIOMATAPIbIH WHIYKIHICH JKOHE
ONApIbIH  CENEKIMSIAaFbl  MaHbI3Bl. | €HEeTHUKAIBIK
nHxeHepus. KIOHIBIK MHKPOKOOEHTYy KoHE eCIMAIK
JICHCAYJBIFBIH JKaKcapTy. [ eHEeTHKANbIK WHXKEHEepHs.
OciMaikTep/i KOpFayIarbl OMOTEXHOJIOTHSI.
AybUTIapyanibuibIK MUKPOOHOJIOTUSICHI MEH
arpOd’KOJIOTHSICHIHBIH OMOTEXHOJIOTHSIJIBIK ACTIEKTIiIE.
["'eHo(hOHATHI KPHOKOHCEpBAIIUATIAY.

buorexnomnorus: JIOCTIDKCHHUS, poOJIeMBlI,
MEPCIIEKTUBBI. I'enetnueckas HHKEHEPHS.
Knerounas wunxeHepusa. BbiBegeHue HOBBIX H
YIIy4ILlIEHUE CYUIECTBYIOLIMX COPTOB PAaCTEHHUM U

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

COMAKJIOHAJIBHOM M3MEHUYMBOCTH JJIS YIIy4IIECHUS
¢/X KyabTyp. UHIyKIMS TariouaoB B KyJbType
TKaHWM U WX 3HA4Y€HHUE B cenekuuu. ['eHernueckas
HHXKXCHCPUS. KnonansaoE MHKPOPA3MHOXCHUC U
03J10POBJICHUE pacTeHuN. I'eneTnueckas
WH)XEHEpHUs. bHOTEXHOJIOTHS B 3allUTE PAaCTEHU.
buorexHonornueckue aCIeKThI c/x
MUKpPOOHOJIOTUH " arpod’KOJIOTUH.
KprocoxpaHneHue reHogpoHaa.

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.

bazoaphama scemexwici / Pykosooumens npocpammer/ Programme manager

Cynranrasuna ' K.

‘ Cynranrasuna I'. K.
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I'eooomanuxa monwvipakmany necizoepimen / I'eooomanuxa c ocnosamu nousosedenusn / Geobotany with the basics of soilscience

OKy maxcamut / Yueonaa yenv/ Purpose

(UTOLIEHO3IBIH KYPaMBbl, KYPBUIBIMBI, O€mTijepi,
TONBIPAK TY3UTy (aKTOPIAapbIHBIH — TOIBIPAK
KaCHETTePIMEH  JKOHE  TONBIPaK  TY3LIy
MporecTepiMeH OaiyIaHbIChl, T€000TaHUKAHBIH
KIKTEy OIpiiKTepi, MHIUKATOpIap OCIMIIKTepi
’KOHE re000TaHUKAIIBIK KapTorpadusiiay Typabl
OiiM aiy.

MOJYyYEHUE 3HAHUM O COCTaBE, CTPYKTYpE,
npu3Hakax (¢uToleHo3a, CBI3U (HaKTOPOB

Hqu006pa3013aH1/1;1 C IIOYBCHHBIMU
CBOMCTBaMH u nporeccaMu
0YBOOOpa30BaHus, KJI1acCU(PUKAMOHHBIX
eIMHHLIAX reo00TaHHUKH, pacTeHusx
MHIMKATOpax U reo00TaHUYECKOM
KapTorpadMpOBaHHH.

obtaining knowledge about the composition, structure,
characteristics of phytocenosis, the relationship of soil
formation factors with soil properties and soil formation
processes, classification units of geobotany, plant
indicators and geobotanical mapping.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi asgKTaraHHaH KeiliH Ourim
ajrymbLiap

-TOIIBIPAKTHIH HEri3ri TUTITEPIHIH
reo00TaHUKAJIBIK €PEKIIEeTIKTEePiH, TOMBIPAKTHIH
KYHApJIBUIBIK JCHICHIHE COMKeC OCIMIIKTEepIIiH
KOPCETKIIITEPiH, KOpLLIaFraH OpTaHbIH
PEaKIMACHIH, TOIBIPAK BLIFaJIABIFBIHBIH,
TaOUFaTHIH, reo00TaHUKAHBIH
KJ1acCU(UKALIUSIIBIK OipiKTepiH,
reo0OTaHUKANBIK KapTara TYCIpy Heri3aepiH
TYCIHY.

- JajnajablK ~ JAArHOCTHKA  HOTHDKECIHJE

TOMBIPAKTBIH JKYHelIl OpHaJacyblH aHBIKTAY;

TONBIpAaK TY3y (axkTOpJIapbIHbIH  TONBIPAK
KaCUETTEpIMEH  KOHE  TOMBIpaK  TY3LIy
MPOIIECTEPIMEH OailTaHBICHIH Tanaay;
3epTTeNreH TaOWFM aiMaKTapAarbl TOMBIPAK
KaMBUIFBICBIHBIH FeO6OTaHI/IKaJ'II)IK

JMAarHOCTHKACHIH KYPIi3y.

- reo0oTaHUKa KOHE TOMBIPAKTaHy
calachlHAArbl  Jajaliblk  3€pTTey  OIICTEepiH,
TONBIPAK-T€000TAHUKAIIBIK Kapranap MEH
oJIapFa aHpI3ap KYpY JaFIbUIapbIH UTEPEei.

IMocJie ycnmenrHoro 3apepuieHnsi Kypca
o0yuaromuecsi OyayT
- TOHUMAaTh reo0OTaHMYECKHE OCOOCHHOCTH

[JIABHEHIIMX ~ TUIOB  IIOYB,  PAacTEHHUS
UH/IMKATOpbl B COOTBETCTBUM C YPOBHEM
IUIOJOPOJMs  [OYB,  PEAKLUUU  Cpelbl,
XapakTepa YBIIQXXHEHUS II0YB,
KJIacCU()MKAMOHHBIC €NHUIIBI T€000TaHUKH,
OCHOBBI reo00TaHUYECKOT O
KapTorpagupoBaHusl.

- OHNpCACIATb CUCTEMATUYCCKOC IIOJIOKCHUC
IMOYBbI B PE3YJILTATC IIOJICBOI JUarHoCTUKH,

OPOBOJIUTh  aHaldM3  CBS3W  (pakTOpoB
MOYBOOOpa30BaAHUS c MOYBCHHBIMH
CBOWCTBaMH u npoleccamMmu
OYBOOOPa30BaHMS; IIPOBOAMTH

reo00TaHNYECKYI0 JTUarHOCTUKY TOYBEHHOTO
HOKpOBa B I/ISY‘I&GMBIX HpI/IpO)IHI)IX 30Hax.
- BJIaJCTh METOJAMHM IOJIEBBIX HMCCIICIOBAHUI
B 00JIacTU TIe00O0TAaHHMKH MU TIOYBOBEICHUS,
HaBBIKAMH COCTaBIICHUS IMOYBEHHO-
FGO60T3HI/I‘IGCKI/IX KapT M JICTCHOBI K HUM.

After successful completion of the course, students will
be

- to understand the geobotanical features of the main soil
types, plant indicators in accordance with the level of soil
fertility, the reaction of the environment, the nature of soil
moisture, classification units of geobotany, the basics of
geobotanical mapping.

- to determine the systematic position of the soil as a result
of field diagnostics; to analyze the relationship of soil
formation factors with soil properties and soil formation
processes; to carry out geobotanical diagnostics of the soil
cover in the studied natural zones.

- master the methods of field research in the field of
geobotany and soil science, the skills of drawing up soil-
geobotanical maps and legends to them.

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepycanue kypca/ Course summary
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['eoboTanmka MEH TONBIPAKTaHYIBIH ©3apa
OalIaHbICHI. DuUTOIEHO3-TE000TAHUKAHBIH
Heri3ri 00BEKTICI. OciMIikTep MEH
(buTOLCHO3IAP/IBIH MHIUKATOPIIBIK KaCHETTEPI.

B3aumocBsi3p re000TaHUKH M TTOYBOBEICHHUS.
@DUTOIEHO3 - OCHOBHON 00BEKT re000TaHUKH.
NunukatopHele  CBOMCTBA  pacTeHUU U
¢uTorieno30B. [louBooOpa3yromKe MOPOIBI.

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 B MuHepanos. | elements in soils. The role of organisms in soil formation.
KBIHBICTApPhl MEH MHHEpaNJap/Abl Kenjaey. | Murpaius XMMUYeCKUX dJIeMeHTOB B mouBax. | 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
opranusmzaepain peii. TomeIpakThIH TeHe3uci | reorpaduyeckue 3akonoMeproctu | and mapping of soils. Geobotanical and soil surveys and
XKoHe OKikTemyi. TombIpak JKoHE OCIMIIK | paclpoCTpaHEHHUs IIOYBEHHOT'O u | mapping.

’KaMBUIFBICBIHBIH TapaTybIHbIH HETI3r1 | PaCTUTEILHOTO HIOKpOBa [MpupoaHast

reorpadusuIbIK 3aH/IBUTBIKTAPBI. Xep | 30HaIBHOCTE. 3eMeNbHBIC PECYpChl  MHPA.

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

kaprorpadusuiay.  ['eoboranumkanblk  koHE | ['eo0oTaHMYeCcKHe u MIOYBEHHBIC

TOIBIPAKTHIK 3epTTeyIiep oHe | o0cieoBaHus M KapTorpadupoBaHue.

Kaprorpadusiiay.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programme manager

Cynranrazuna ['.K.

‘ Cynranrazuna ['.K.
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Fourvimu mempus / Haykomempus / Scientometrics

OKy maxcamut / Yueonaa yenv/ Purpose

FBUIBIMH  OAFBITTBIH JAMYBIHBIH OOBEKTUBTI
OcitHeciH Oepy, OHBIH S3€KTUIITIH, oJICYyeTTl
MYMKIHIKTEPiH, aKIMapaTThIK arbIHIAP/AbI
KAJIBIITACTBIPY  JKOHE  FBUIBIMH  HJCSIIapIbI
Tapary 3aHIapbiH Oararnay.

JaTb  OOBEKTUBHYIO  KApTHHY  Pa3BHTHUSA
HAay4YHOI'O0  HAIPABJIE€HUs, OLEHUTh  €ro
aKTyaJIbHOCTb, NOTEHLIMAIbHbIE
BO3MOKHOCTH, dbopMupoBaHUs
UH(POPMALMOHHBIX IIOTOKOB u
pacupocTpaHEHHUs HAYYHBIX UACH.

3aKOHBbI

to give an objective picture of the development of a
scientific direction, to assess its relevance, potential
opportunities, laws of the formation of information flows
and the dissemination of scientific ideas.

Oxbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrsl coTTI asiKTAaFaHHAH KeiiH
olmiMaymbLIap

- COIMOMETPUSIHBIH  HETI3rl  TYCIHIKTEpiH
TYCiHy;  CTaTUCTHKAJIBIK  Oarajmay  JKOHE
THIIOTE3aHbl  TEKCEPY; KIIACCHKAIBIK  KOHE
3aMaHayu MoJiMeTTep Kopel Scopus, Web of
Science; Ouonorusma KOJJAHBUIATBIH HETI3I1
MaTEMaTHKAIBIK MOJICIIBICP.

- FBUIBIMM KBI3METTIH OHIMJIIIIrH Oakbuiay

YIIH FBUTBIMA-METPHKAIBIK SIICTEPIi KOJIaHy;

FBUIBIMU AJIEKTPOHBIK KiTanxaHaJap/sl
KOJIIaHY; 3epTTeyAiH MEPCIEKTHBAIIBIK
OarbITTApPBIH AHBIKTAY.

- 3epTTey OKYprizy Kes3iHae 3epTrey Ic-

OpEeKeTiHIH JarjplIapblHa ue O0i1y; FBUIBIMU
ANEKTPOH/IBIK KiTalXaHaJlapMeH ©31H]IIK JKYMBIC;
MoJliMeTTep 0a3achIMEH KYMBIC JKacay 9JIiCTepi;
OKCIEPUMEHTTEP/I KOCHapiay JKOHE OTKi3y;
FBUIBIMM ~ OasHIamalap MEH Makaiajgapibl
TIpKEY.

ITocne ycnemHoro 3aBepuieHust Kypca
oO0yuarommuecsi OyayT

- IOHUMATh OCHOBHbIE HOHATUS
HAayKOMETPHUH; CTATUCTUYECKOE OLICHUBAHHE
U TPOBEPKY THUIOTE3; KJIACCHYECKUE U
coBpeMeHHbIe 0a3bl JaHHBIX Scopus, Web of
Science; OCHOBHbIE MaTeMaTUYECKHE MOJIENH,
UCIIOJIb3YEMbIE B OMOJIOTUH.

- HUCIMOJIb30BaTh HAyKOMETPUYECKHE METOJIbI
JUIE MOHUTOPUHTA TPOJTYKTHBHOCTH HAayYHOU
NeSITeIbHOCTH;  TOJb30BATHCS  HAyYHBIMHU
AJIEKTPOHHBIMU OMOIMOTEKAMHU; OINPENEATh

NEPCIIEKTUBHBIE  HANpaBICHUS  HAy4HBIX
HUCCIIETOBAHUN.

- o0nanarb HaBbIKaMU Hay4yHO-
UCCJIEIOBATENIbCKON  JEATEIbHOCTH  IpH
IIPOBEJICHUU U CCIIEIOBaHMI;
CaMOCTOSITENIbHON  paboTOW C  HayYHBIMH
AJIEKTPOHHBIMU  OMONIMOTEKaMHU; METOJIaMH

paboTel ¢ 0a3amMu JaHHBIX; TUIAHUPOBAHUS U
MPOBEJCHUS JKCIEPUMEHTOB; OGOPMIICHHS
Hay‘-IHI)IX OTUYCTOB U CTaTeﬁ.

After successful completion of the course, students will
be

- understand the basic concepts of scientometrics;
statistical estimation and hypothesis testing; classical and
modern databases Scopus, Web of Science; basic
mathematical models used in biology.

- use scientometric methods to monitor the productivity of
scientific activity; use scientific electronic libraries;
identify promising areas of research.

- have the skills of research activities while conducting
research; independent work with scientific electronic
libraries; methods of working with databases; planning and
conducting experiments; registration of scientific reports
and articles.

Kypcmoty kbickawa mazmynst / Kpamkoe codepocanue Ky,

pca/ Course summary

Feimeimu Makananmapabiy goMiekcd3 uHaekcTepi. | Maaekchl muTUpoBaHHWs HaydyHbIX craTed. | FeutbiMu  MakamamapIblH —~— JOMEKCe3  KOpCEeTKIITepl.
Nudomerpusi. Fruteivu xypHannapabiy | Uadomerpus. Mmmakt-gaktopel  HayuHbix | MHpoMeTpuka.
MMITAKT(HAKTOpPIAphl:  FBUIBIMH  METPUSUIBIK | JKYPHQJIOB:  pacdyeT W comocTaBieHue | FeutbiMu sKypHaAmmapapiH ocep €Ty (akTopiiapbl: FHUTBIMHU
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K3pCETKIIUTEPAl €CeNTey JKOHE CaIbICTBIPY. | HAYKOMETPHUECKUX  IOKa3aTesel.
Jlepexrep KOpbl. I'BUIBIMUMETPUSIIBIK anmnapar. | JaHHbIX. Haykomerpuueckuii amrapar.
Scopus, Web of Science wunngekcrey yumin | [Toautuka ~ orOopa  HMCTOYHHKOB

K3311ep/i ipiKTey casicaTbl

unaekcanuu B Scopus, Web of Science.

Bba3znr

TS

METPHUKAIIBIK KOPCETKIIMITEPAl €CEeNTEY MKOHE CAIBICTHIPY.
Hepekkop. CaiteHTOMETpUSIBIK anmapar. Scopus, Web of
Science OarapiamanapbiHaa HUHJIEKCTEY YIIiH
JIePEKKO3epi TaHAay cascaThl

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Cynranrazuna ['.2K.

Cynranrazuna ['.2K.
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Monexynanvix cenemuxkanviy 03ekmi macenenepi / AkmyanvHnole npoodiemol monexyaapnou cenemuxu / Current issues in molecular biology

OKy maxcamul / Yueonan yenv/ Purpose

TeHETHUKA CAJIACBIHAFBI FHUIBIMU-3€PTTEY KBI3METIH
KYy3ere acblpyra KaKeTTI TEOpHsUIbIK Oa3aHbl

dbopMupoBanue TEOPETUUECKOU 0a3ml,
HEOOXOAMMOM JUIsl OCYIIECTBJICHUS HAy4HO-

formation of the theoretical base necessary for the
implementation of research activities in the field of

KaJIBIIITACTBIPY UCCJICIOBATEIbCKOM JIeITeIbHOCTH B obyactu | genetics
T'CHETUKH
Oxwvitmy namuceci / Pezynomamot od0yuenusn / Learning outcomes
Kypcroi coTTi asiKTaraHHaH keiiin | ITociie ycnemHoro 3aBepieHns Kypca After successful completion of the course, students
olriMmasymbLiap o0yuyarommecs: OyayT will be
- KacylIagarbl ~ MaTPHLAIBIK  IPOIECTEPIiH | - [OHMMAaTh  MOJEKYJsApHble  MexaHusMbl | - t0 understand the molecular mechanisms of matrix
MOJICKYJIAIBIK ~MEXaHU3MJIEPiH JKOHE OJIap/blH | MaTPUYHBIX IPOLIECCOB, MPOTEKAIIMX B KiIeTKe | processes in the cell and their regulation; fundamental

peTTenyiH TYCiHy; Ka3ipri Te€HETHUKaHbIH ipreini
Heri3/epi, OarbITTapbl MEH JKETICTIKTEpi; TeHEeTHUKA
callachIHJaFbl  3aMaHayd  3epTTey  ojicTepi;
OnomMeTuIMHAA, aybLI [IapyamnbUIbIFbIHA,
TaOMFaTThl KOPFay callachblH/a 3aMaHayd T'€HETHKa
KETICTIKTEpIH MalfalaHyAblH HETi3ri OarbITTapbl
MeH OoJalarsl.

- TCHETHKAaHBIH Iprem  Heri3aepiH, Kazipri
KETICTIKTEpPiH, FeHETUKAHbIH JaMy IMpobiieMaapbl
MEH TEHACHIUSIAPBIH, OHBIH 0acka FRUIBIMIapMEH
OaiiTaHBICHIH TYCIHIPiHiI3; TEHETUKAHBIH 3aMaHayu
KETICTIKTEpl KOHE OHBI KOJJAaHOAIbI KOJIJIaHy

Typajbl aKmaparThl CBIHM TYPFBIIaH Taljay;
3epTTeyAiH MEePCTIEKTUBAJIBIK OarbITTapbIH
aHBIKTAYy.

- O31HJIK TEHETUKAIBIK TEPMHUHOJIOTHS JKOHE
TE€HETUKAJIBIK TYCIHIKTED; TeHETUKAIIBIK
Mocemenepal  IIeNry  OfICTepi;  MOJEKYJabIK-

TeHETUKAIIBIK OIICTepIiH JaMy MepCleKTHBAIAPHI
TypaJibl aKmapar

U HUX PCryJIsIUuRO; Q)YHﬂaMCHTaJIbHBIG OCHOBEI,
HalpaBJICHUA W JOCTHIKCHUA COBpeMeHHOﬁ
ICHCTUKH,; COBPCMCHHLIC MCTOAbI UCCICOAOBAHUA
B o0jacTH TCHCTUKH, OCHOBHBLIC HAIIPABJICHUA U

MEpPCIEKTUBLl  MCIIOJB30BaHUS  JOCTH)KCHUH
COBPEMEHHON TEHETUKH B  OHOMEIUIIMHE,
CEIbCKOM XO3SMCTBE, B 00JacTH  OXpaHbI
MPUPOBL.

- 00bicHATH (yHAAMEHTaJIbHBIE  OCHOBBI
TCHETHKHU, COBpPEMEHHBIE JOCTHIKEHUS,

npoOJaeMbl U TEHIEHIMM PAa3BUTHUS T€HETHKH, €€
B3aUMOCBSI3b C APYIMMHU HayKaMH; KPUTHYECKHU
aHaAJTM3UPOBaTh MH(POPMALIMIO O COBPEMEHHBIX
JOCTHKEHUSIX TEHETUKH M €€ MPHUKIAJTHOM
UCIIOJIb30BAHUU; OIPEIEIATh IEPCIEKTUBHBIE
HaIlpaBJICHUS HAy4YHBIX UCCIICIOBAHUM.

- BJIAJETh TEHETUYECKOW TEPMHUHOJIOTHEN W
TE€HETUYECKUMHU MTOHATHUSIMY; MeToAaMHu
peleHs TeHeTUYEeCKUX 3a/a4; MHpopMaruei o
MEepPCIEKTHBAX pa3BUTHUSA MOJIEKYJISIPHO-
TEHETUYECKUX METOJIOB

foundations, directions and achievements of modern
genetics; modern research methods in the field of
genetics; the main directions and prospects of using
the achievements of modern genetics in biomedicine,
agriculture, in the field of nature protection.

- explain the fundamental foundations of genetics,
modern achievements, problems and trends in the
development of genetics, its relationship with other
sciences; critically analyze information about modern
achievements of genetics and its applied use; identify
promising areas of research.

- own genetic terminology and genetic concepts;
methods for solving genetic problems; information on
the prospects for the development of molecular
genetic methods

Kypcmuiny kvickauwa mazmynst / Kpamkoe codepocanue kypca/ Course summary

T¥KBIM KyaJIayIIblJIBIKTBIH MOJICKYJIAJIBIK KOHC
TUTOJIOTUAIBIK Heri3z(epi. FCHCTI/IK&]’IHK

MOJ'IGKy.TIS[pHI)Ie N  IHUTOJOITHYCCKHUEC OCHOBBI
HaCJICACTBCHHOCTH. I'enetnueckas

Molecular and cytological bases of heredity. Genetic
variation. Imprinting. Structural, functional and
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33reprimrik. NmnpuHTHHT. KypbulbIMABIK,
(YHKITMOHATIBIK JKOHE SBOJIIOIMUIBIK TCHOMUKA.
I'eneTukanblk ~ OmomHGpOpPMATHKA. I'enoxyiie.

I'eHeTuKanblK axkmaparTel JKy3ere acelpy. I'eH
SKCHPECCHUSICBIH  peTTey MexaHusmjaepi. ['eHuik
OpEeKeTTI JKYy3ere achlpyJarbl TEHOMJIBIK KalTa

M3MEHYUBOCTh. WmnpuntuHr. CTpyKTypHas,
(GyHKIIMOHATIbHAS W JBOJIOIMOHHAS TEHOMHMKA.
['eneTnueckas OnonH(pOopMaTHKa.
I'enocucrematuka. Peanm3anusi reHETHYECKOU
uH(pOpMaLIUH. MexaHu3mbl perynisnuu
AKCIPECCUU reHOB. PoJib TeHOMHBIX MEPECTPOEK

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.

KYpyablH  pdm. DOnurenetrka. JKeke gamy | B pealu3alldd F€HHOTO AeicTBUA. DnureHerrka. | Immunogenetics. Genetic foundations of selection.
TCHETHKACHI. AnmonTos. Nmmynoreneruka. | ['enetnka UH/IUBUIYaJILHOTO pasButus. | Genetics of quantitative traits.  Hybridization.
CenekuusHbIH TeHeTHKaNbIK Herizgepi. Camaplk | Anmonro3. HMmmynoreneruka. ['enermueckue | Heterosis. Inbreeding
Oenrinepain TCHETUKACHI. Bynangacteipy. | OCHOBBI CeNeKIMH. |'eHeTHKa KOJIMYeCTBEHHBIX
I'ereposuc. UHOpuauHT. MIPU3HAKOB. ['ubpuau3anms. I'eTepo3suc.

WuOpuauHr.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programme manager

Cynranrazuna ['.K.

Cynranrazuna ['.K.
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Knemxanwik ncone /IHK mexnonocuanap / Knemounasn u /IHK mexnonozuu / Cell and DNA Technologies

OKy maxcamut / Yueonaa yenv/ Purpose

HYKJICHH KBIIIKBLIIAPBIH MOJICKYJTAITBIK
KJIOHJay HeriziHae jkarkaH xoHe JIHK Oeimy
KEe3CHJepiH, TeHAepAl  KOHE/HeMece  TI'eH
(dbparMeHTTEepiH, BEKTOp MEH HEJICHYIIIHIH
THICTI JKyHenepiH AalblHOAyIbl, >KaHa TE€HOM
OpTachlHIAFbl OOTEH  TEKTI  I'CHETHUKAJBIK
MaTepuaabl  TackIMagay, NIy  JKOHE
aKcmpeccus kKe3eHaepin ouryai kamtuteiH JIHK-
TEXHOJIOTUSUTAPABIH ~ HETI3Nepl, NPHHIUITEPI
MEH TocUIIepi Typasibl HEri3ri TyCIHIKTep.l

KaJIBIIITACTBIPY; JAHK-Texnonorusuiap iy
KOJJlaHy canajmapbl (FBUIBIMH  3epTTeyJiep,
OHEPKCIIL, OMOTEXHOJIOTHA, aybLI
[IapyallbUIbIFbl, MEIUIMHA) JKOHE OJapIblH

KOMETIMEH MICIIIEeTIH MIHIETTEep Typasbl OimiM
MEH TYCIHIKTEep i KaJIbIITaCThIPY.

(dbopMHpOBaHKE OCHOBHBIX MPEICTABICHUH 00
ocHoBax JIHK-texHonoruii, mnpuHOMIAX U

MOAX04ax, JIeKAITUX B OCHOBC
MOJIEKYJISIPHOT'O KJIOHUPOBAHUS
HYKJIEMHOBBIX ~ KHCJIOT, M  BKJIIOYAIOIINX
3HaHue stanoB BeiAeneHus [JHK, renoB u/mim
¢bparmMeHTOB T'€HOB, MMOATOTOBKH
COOTBETCTBYIOIIIMX  CHCTEM  BEKTOpa U
XO03fMHA, JTaloOB TEPEHOCa, BCTPOMKH U

OKCIIPECCUU  YYXKEPOAHOTO TE€HETUYECKOTO
Marepuajia B HOBOM T'€HOMHOM OKpPY>KECHUH;
dbopMupoBaHUE 3HAHUN U TPEICTABICHUN O

chepax MPUMEHEHUS (HayuHbIe
HCCICA0BaHUA, MIPOMBIIIEHHOCTb,
OMOTEXHOJIOTHS, CeIIbCKOE XO03SHCTBO,

Meauiaa) JIHK-TexHomornii ¥ penaeMbix ¢
HUX IOMOIIBIO 3a1a4ax.

the formation of basic ideas about the fundamentals of
DNA technologies, the principles and approaches
underlying molecular cloning of nucleic acids, and
including knowledge of the stages of DNA isolation, genes
and / or gene fragments, preparation of the corresponding
vector and host systems, stages of transfer, insertion and
expression of foreign genetic material in a new genomic
environment; formation of knowledge and ideas about the
spheres of application (scientific research, industry,
biotechnology, agriculture, medicine) of DNA technologies
and tasks solved with their help.

Oxvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrsl COTTI Keiiin
olmiMaymbLIap

- JIHK TexHOIOTHsIIapBIHBIH HET131H/E KaTKaH
OMOXUMUSUIBIK ~TOCUIAEpAl TYCIHY; HYKJIEUH
KBIIIKBUIIAPBIH  YWBIMIACTBIPYIBIH  HETI3Ti
npuniunrepi koHe JIHK Texnomorusiceinaa
KOJITAHBLIATHIH OJIapIbIH MeTa0oIM3MI
(bepMeHTTepiHIH KacueTTepl; reHaAepl adyblH
OMOXUMMUSIIBIK MPUHIIUIITEP]; JHK
TEXHOJIOTUSIAPBIH KOJJIaHy cajiayiapbl (FBUIBIM,
OH/IIpIC, aybU1 LIApYyalllbUIBIFbI, MEUIIHA KOHE
JIEHCAYJIBIK cakray) JKOHE JHK
TEXHOJIOTHSICHLIHBIH, ~ KOMErIMEH  MIEHIJIETIH
FBUIBIMM ~ JKOHE KOJJIaHOalbl — MacelnenepaiH

TypJepi.

asiKTaraHHaH

ITocJie ycnemHoro 3apepuieHus Kypca
o0yyarommuecsi OyayT

- TMOHUMATh OHOXMMHYECKHE TOJXOJbI,
nexamue B ocHoBe JIHK-texHomorwii;
OCHOBHBIC MPUHIIUIIBI OpraHu3aIuu

HYKJIEMHOBBIX KHCJIOT U CBOICTBa (hepMEHTOB
ux wmerabonusma, ucnons3yempie B JIHK-

TEXHOJIOTUSX; OHOXMMHUYECKHE MPUHLUIIBI
MOJly4eHUsI TeHOB; cdepbl MPUMEHEHUS
(Hayka, IIPOMBIIIICHHOCTb, CEJIbCKOE

XO035MCTBO, MEIUIIMHA W 3/IPaBOOXPAHEHUE)
JAHK-texHonoruéi © BUABI HAYYHBIX H
NPUKIAAHBIX 3aJa4, PEIIaeMbIX IOMOIIbIO
JAHK-TexHomorui.

- WCHOJIb30BaTh NOJIYYEHHBIC 3HAHUS IS

After successful completion of the course, students will
be

- understand the biochemical approaches underlying DNA
technologies; basic principles of the organization of nucleic
acids and the properties of enzymes of their metabolism,
used in DNA technologies; biochemical principles of
obtaining genes; spheres of application (science, industry,
agriculture, medicine and health care) of DNA
technologies and types of scientific and applied problems
solved with the help of DNA technologies.

- use the knowledge gained to expand your horizons and
improve your general professional training; conduct a
search and systematize scientific information related to the
results of the application of DNA technologies in various
fields of activity.
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- armFaH OUTIMIHI3AI KOKXHUETIHI3MI KeHEHTyre
KOHE KAJbl KOCIOM JMaWbIHIBIKTHI KETUIIIpyTe
nanganany; opTypuii KeisMmer cananapsiaaa JJHK
TEXHOJIOTUSUTAPBIH ~ KOJJIAaHy  HOTHXKEIEepIMEeH
OaiilaHbBICTHl FBUIBIMU aKMNapaTThl 13/1ey >KOHE
Kyueney.

- JHK TexHonorusiapblH KOJJaHY TYypajbl
aKmaparThl KaMTHTBIH MOJiMeTTep Oa3achiMeH
dKoHE  OUTIM  KOpPBIMEH  JKYMBIC  iCTEy
JaFaplIapbiHa  We OO0y; TOHHIH JKEKelereH
TaKbIpbINTApbl OOMBIHIIA OKY MOCENeNepiH
memy parasuiapel;; JAHK  TexHOnorusmapsix
KOJJIaHy CaJlaChIHJaFbl OUTIMAepAl urepyni
(ITTP JOUarHOCTHUKACHI, TEHOMOAPAbIH
KYPBUIBIMBIH aHBIKTAY, SKOJIOTHSIBIK
MIHJIETTED).

pacIIupeHust CBOETO Kpyrosopa u
COBEPILIEHCTBOBAHUS oOmeit
npoeCCHOHATIBHON NOATOTOBKU; MPOBOIUTH
IOMCK M  CUCTEMAaTU3UPOBAaTh  HAYUYHYIO
MHPOPMALIMIO, Kacalollylcs pe3yJbTaToB
npuMmeHenus JIHK-Ttexnonoruii B pasnu4HbIX
cdepax AesTeNbHOCTH.

- ob0magate HaBbIKaMH paboTBHl ¢ Oazamu
JaHHBIX W 0a3amMM 3HAHUH, COAEpIKALINX
uHpopmanuioo 1o wucnonb3oBanuio JIHK-
TEXHOJIOTUH; HaBbIKAMM PELICHHs y4eOHBIX
3aJa4 MO OTHEIbHBIM TEMaM JUCLMIUIMHBL,
3HaHUSIMM B 00j1acTu cdep NPUMEHEHUs
JHK-texHonorni (IIIP-nuarnocTuka,
oIpezcieHue CTPYKTYpBbI TE€HOMOB,
HKOJIOTUYECKHE 3a4a4H).

- have the skills to work with databases and knowledge
bases containing information on the use of DNA
technologies; skills in solving educational problems on
certain topics of the discipline; knowledge in the field of
application of DNA technologies (PCR diagnostics,
determination of the structure of genomes, environmental
problems).

Kypcmoty kbickawia mazmynst / Kpamkoe codepcanue Ky,

pca/ Course summary

JAHK-TexHonorusiiapaply, KypbUly XoHE Iamy
tapuxbl. PexomOunanttel JHK mnaiimanany
apKBUIBI KYMBIC Kayincizairi epexenepi. JJHK-
TEXHOJIOTUSIap/ia MAHUMYJISIMSIIAp JKYPri3eTiH
TFEeHETUKAIBIK  (YHKIHOHANJIBIK  OIpJiKTep.
Mornekynanslk — KJIOoHHay. Bextop  xkyiieci-
MPOKApUOT TE€H JYKApUOTTBIH TI'€HETHKAJbBIK
MaTepHaliblH KJIOHJay YLIIH Heci. | eHeTHKabIK
BeKTOpABIH  emmeMmaepi. [enpepai  xaHa
TEHOMJIBIK OpTaja J>KeTKI3y >KOHE OHKCIpeccus
Tocuinepl. Man mapyamsisiFeiHaarsl  JIHK-

Uctopus co3pganums wu  pasBurus  JIHK-
texHosoruil. IlpaBuna 6e3onacHoctu paboTt ¢
ucnosbp3oBaHueM pexkomOuHantHbix JIHK.
['eneTnueckue GyHKIIMOHATBHBIE €TUHUIIBI, C
KOTOPBIMH MpoBOAAT MaHumnyssinuu B JITHK-
TEXHOJIOTUAX. MONEKYISpHOE KIIOHUPOBAHUE.
CucreMbl BEKTOP-XO35IUH Ul KJIOHHPOBAHMUS
FEHETUYECKOT0 MaTepualla IpOKapuoT H
JYKapHoT. Kpurepun TE€HETUYECKOT O
BekTopa. CrocoObl JOCTaBKH M 3KCIPECCHUS
T€HOB B HOBOM I'€HOMHOM OKpyxeHun. JTHK-

TEXHOJIOTHUSIIAP. JHK-TexHONOTUsIapABIH | TEXHOJOTUU B KUBOTHOBOJICTBE.
keMeriMeH  nopi-mopmek  enmipici.  JIHK- | IIpousBoactBo nekapcte ¢ momornisio JTHK-
TEXHOJIOTUSUIAp/Ibl  KOJIaHy — apKbUIbl  JKaHa | TexHosiorud. Bompockl GmoGe30macHOCTH U
OpraHM3MJIep MEH OHIMJIEpAl aly Ke31HJErl | IPaBOBOrO PEryjIupOBaHUSl MPHU IMOTYUEHUU
OMOKAyINCI3IK  OHE  KYKBIKTBIK  PETTEeY | HOBBIX ~ OpPraHM3MOB U MPOAYKTOB  C
Macenenepi. ncnojb3oBannem JIHK-TexHomorui.

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.

bazoapnama scemexuiici / Pykosooumens npozpammel/ Programme manager

Cynranrazuna ['.K.

\ Cynranrazuna ['.K.
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