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Kipicne

KpenuTTik OKBITY TEXHOJIOTHSCHI KEe31HAE SJEKTHBTI TMOHIASP KaTajorbl d3ipJeHE/Il.
DONEeKTUBTI MOHJAEP KaTaJOTbl OKBITYABIH KPEAUTTIK Kylecl OOWMBIHIIA KYpacThIPbLUIAIbI.
DNEeKTUBTI MOHJIEP KATaJIOThl KYHEJIEHTeH TaHaay OOMBIHINA TOHAEP TI3IMIH KOHE OJapAblH
KBICKa CUTIaTTaMaChliH KapacThIPaIbl.

OKy >KOCHapbhIHBIH OapibIK IMOHJEpPl €Kl MUKITe OIpIKTIpIATeH: Oa3aiblK IoHIEP
uukibl( BIT), kocinTik monaep uukim (KIT).

bazaneik mToHIep UHMKIBI THICTI JAWBIHABIK OaFbITBI OOWBIHINA 1prei  OumiMi
KaJIBITITACThIpYFa OarpITTanFaH. KocINTIK MOHAEp HMKIBI KOCIMTIK KbI3METTIH HAKTHI
cajachlHa KATBICTBl apHaiibl OuTiM, OUIK, AaFasl MEH KY3BIPETTUNIKTEPAIH Ti30eciH
AHBIKTANIBI.

KOO xoMITOHEHTIHIH TOHJEpiH OKYMEH KaTap JAOKTOPAHT MOHJAI OKY YIIH TaHIay
KOMITOHCHTIH TaHaay Kepek.

DnexkTUBTI TOHAEPAl TaHjaay OoibIHIIA KeHec »aBaiizep Oepeni. OHbIMeH Oipre
noktopanT KOX (OKeke oky »ocmapel) KypacThIpy YVIIIH TOHIEpre jkaz0a HBICAHBIH
TONTBIPAIBI.

BBenenune
[Ipu KpeAWTHONW TEXHOJOTHMH OOydYeHHsI pa3palaThIBA€TCA KAaTaJIOr SJIEKTHUBHBIX
JTACIIATLINH. Karanor 3IEKTUBHBIX JTACHATLIAH MPEJCTaBIISIET co0oit

CI/ICTeMaTI/ISI/IPOBaHHHﬁ MIEepCUCHb AUCHUIIIMH KOMIIOHCHTA IIO BBI60py H COICPIKUT
KpaTKOC UX OIMMCAaHUC.

Bce mucrumiamHel ydeOHOTO IUIaHa OOBEAWHEHBI B JiBa ITMKJIA: ITUKI 0a30BBIX
mucturad (B/1), mukn npodumupyromux gucturmiad (IT0).

[Mukn 0a30BBIX JUCIHUIUIMH HampaBlieH Ha (opMmupoBaHuE (yHIaMEHTAIbHBIX
3HAHMM 10 COOTBETCTBYIOIIEMY HAMpaBlIE€HUIO NOArOTOBKHU. Llukn mnpoduiupyrommx
AUCHHUINIMH  OIIPCACIIACT IICPCUCHDb  CIICHUAJIbHBIX 3HaHI/II71, YMGHHﬁ, HAaBBIKOB H
KOMIIETEHIIUH TPUMEHHUTEILHO K KOHKPETHOH chepe mpodecCUOHATBHOM 1eITeTbHOCTH.

Hapﬂz[y C H3Yy4YCHHEM JUCHUILIMH BY30BCKOTO KOMIIOHCHTA AOOKTOPAHT JOJIZKCH
BBI6paTB AJIA U3YUYCHUS OTUCIHUIINIMHBI KOMIIOHCHTA I10 BLI60py.

KoHncynbranuu mno BeIOOPY DJEKTUBHBIX AMCIMIUIMH JIaeT dBaiizep. Bmecre ¢ HUM
JIOKTOPAHT 3amoyiHsieT ¢GopMy 3amucd Ha JUCHMIUIMHBL Juisi  coctaBieHuss UYII
(MHIMBHU1yaJIbHOTO 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 0oiibIHIIA 3JIeKTUBTI MOHAepAi 06,1y / Pacnipeaesnenne 31eKTUBHBIX
AUCHHUILINH o cemectpaMm / Distribution of elective courses by semester

Kpenutrep | Akxagemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucrumiuabl / The name of the discipline KpPEIUTOB/ Axkan
Number of nepuo/
credits Academic
period
Ocimuikrep OumocucremaTtnkacel / buocucremaruka pacrenuii / Plant
biosystematics
OCIMIIKTEpMIIH ~ TO3IMIUIIN  JKOHE  CTpecCOpiblK  (dakTopiapbl  /
YcTolunuBoCcTh M cTpeccoBbie (pakTopwl pacteHmii / Plant resistance and 5 1
stress factors
Fouteivu metpus / Haykometpust / Scientometrics
OcimaikTep OMOXUMUSICHI MEH (U3MOJIOTHSCHIHBIH TaHIAYJBl Tapayiaapsl /
N30pannble riaaBel Onoxumun U ¢usznonoruu pacrenuit / Selected topics in
plant physiology and biochemistry
I'eoboranuka TomblpakTaHy Heri3gepiMeH / ['eoboTaHuka C OCHOBaMH
nouBoBezieHus / Geobotany with the basics of soilscience ) 1

Kunerkanpik sxone JIHK Texnomorusmap / Kierounas u JIHK texnonoruu /
Cell and DNA Technologies




1 1 oKy XKbUIBIHA ApPHAJIFAH YIeKTHBTIK MIH/EP / DJIeKTHUBHBIE TUCHUIIMHBI 115 1 roga odyuenus/ Elective courses for year 1

Ocimoikmep ouocucmemamuxacel / buocucmemamuxa pacmenuii / Plant biosystematics

OKy maxcamut / Yueonaa yenv/ Purpose

OCIMIIKTEPIIH ounoxyieci cajachlHIa
KYHeJIeHAIpUIreH OUTIM/I KaJIBITAaCThIPY.

dbopMUpOBaHUE CHUCTEMATHU3UPOBAHHBIX 3HAHUN
B 00J1aCTH OMOCHUCTEMATHKU PACTCHHUH.

formation of systematized knowledge in the field of
plant biosystematics.

Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

Kypcrbl coTTi KeHiH
OisiMaaymbLIap

- Kasipri OOTaHWKAHBIH FBUIBIM PETIHAC JaMy
KEe3CHJIEPiH, OHBIH Ka3ipri FBUIBIMH  OUIIM
KYHECIHIETI POIiH, OHBIH JaMyblHa KON YJiec
KOCKaH FaJbIMIapabsl TYCIHY; OpraHU3MIEp.i
KJaccupukanusiay MPUHIUITEPI;
CaHbIpayKYJIaKTap MEH ©CIMIIKTEepAiH Heri3ri
TaKCOHIAPbIHBIH MOPQOTOTHSITBIK KOHE
OHMOJIOTUSITBIK cunaTrTaMmanapsl; eCIMJIIK
OpPTaHU3MIiHIH TYTaCTHIFbIH, OHBIH MaKpO- JKOHE
MUKPOKYPBUIBIMBIH, OeHiMIeTyIIiTiK
CHITaTTaMaJapblH, OHTOTEHE3  aFBIMBIHBIH
e3repyiH, KeOel TOCIIAEpiH; MKOFapbl >KOHE
TOMEHI1  caThlJaFbl  OCIMIIKTEPAIH  ajyaH
TYPJIUIIT, OJap/ibl JKIKTEY MPUHIMIITEP], KYHeni
TONTApIbIH  OalIaHBICKI ~ JKOHE  OJIAPIBIH
HBOJIIOLMSACHIHBIH MYMKIH KOJJapbl; TaOufu
IKOXKYHeNepaeri  OpraHu3MIEpHAiH  epeKIle
TONTAPbIHBIH MAaHBI3bl, OJApAbIH 3KOJIOTHUSIIBIK

assKTaraHHaH

cumarramaiapbl, YTBIMIbI TaijallaHy MeH
KOpFay MPUHIUNTEP] Typasbl.
- OCIMIIKTEpJll aHBIKTay, MOP(QOIOTHSIIBIK

cCUIaTTaMa jkacay, OCIMIIKTep MEH OJapAblH
OOJIKTEepIH ChI3y JKOHE JKHMHAY; ©CIMIIKTEp
KaybIM/IACTBIFbIHA T€000TAHUKANIBIK CHIIaTTaMa
KYpri3y, TaOuraTTa *oHe 3epTxaHaja OakpLiay

KYprizy.

IHocJie ycnemHoro 3aBepuieHust Kypca
oOyyarommuecst Oyayt

- TIOHMMATh OJTalbl Pa3BUTHUS COBPEMEHHOU
OOTaHMKM KaK HayKH, €€ polib B COBPEMEHHOM
CHCTEME HAYYHOI'O 3HaHUA, YYEHBIX, BHECHIUX
HauOOJIBIIMK BKJAJ B €¢ pa3BUTHE; MPUHIIUIIBI
KIIaCCU(UKAUKA  OPTaHu3MOB;  MOp(dOoIIOro-
OMOJOrHYEeCKHUeE 0COOEHHOCTHU OCHOBHBIX
TaKCOHOB TpHOOB, PACTEHHWI; O IEIOCTHOCTH
pPacTUTEJILHOTO OpraHu3Ma, €ro Makpo- u
MHKPOCTPYKTYpE, MIPUCTIOCOOUTETHHBIX
0COOCHHOCTSX, U3MEHEHHSIX B XOJC OHTOICHE3a,
croco0ax pa3MHOXKEHUS; pa3HOOOpa3re BHICIIUX
M HHU3UIMX  pPacTEHUH, OPUHIUIBL  UX
KJaccu(pukauu, pPOJCTBEHHBIE  OTHOIICHHS
CHCTEMATUYECKUX TPYNI U BO3MOKHBIE ITYTH UX
ABOJIIOIMU; O 3HAYEHUM KOHKPETHBIX TPYII
OpPraHU3MOB B INPUPOJHBIX 3KOCUCTEMAX, HUX
JKOJIOTHYCCKHE OCOOCHHOCTH, MPUHIIUIIBI
PalMOHAIIBHOTO UCIIOJIb30BAaHUS U OXPAHBI.

- ONPEACIISITh pacteHus, JenaThb
MOp(}OIOTHYECKHE OMUCAHMS, 3aPUCOBLIBATH M
KOJJIEKIIMOHUPOBATh PACTEHUSI W WX YaCTH;
MIPOBOJUTH reo00TaHUYCCKHE OIMMCaHus
pPacTUTENIbHBIX COOOIIECTB, MPOBOJIUTH
HAOII0IEHHUS B IPUPOJIE U B TAOOPATOPHH.

- BJAQJE€Th OCHOBHBIMU TpUEMaMH PabOTHI C
MHUKPOCKOIMYECKON TEXHUKOM 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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- MHUKPOCKOIUSJIBIK ~ TEXHHKAMEH  JKOHE
BU3YaIIbl KYHEMEH JKYMBIC JKacayJblH HETi3ri
o/icTepiH, yakKbITIIa MpermapaT xacay oIicCiH,
OCIMIIKTEPAl aHBIKTAy OMICIH, OCIMIIKTEp/Ii
MOP(OJIOTHSIIBIK CUIIATTAY SJICIH UTEpEei.

BU3yalu3allid,  METOAUKOW  H3TOTOBJICHUS
BPEMEHHOI'0 npenapara, METOANKON
OIIpEIEeIIEHUs pacTeHui, METOJIUKOM

MOP(}OIOrHUECKOT0 ONMUCAHUS PACTEHUM.

Kypcmuiy Kvickawa mazmynst / Kpamkoe codepaycanue Kypca/ Course summary

TypaiH TakCOHOMHKAIBIK JKOHE OMYJISIHSIIBIK
KYPBUIBIMBI. Mopdomororeorpadusuibik,
SKOJIOTHSUIBIK YKOHE TeHETUKAIBIK AU(depeHIInaIis,
TYPAIH  WBIFYy  Terli  JKOHE  DBOJIOLUSICHL.
Takconomusumplk  caHarrap. Typi, Kimi —Typi.
FCH:—)KOHOFI/IHJ'H)IK JKOHEC MOMMYJIALIUAIBIK -
TCHETUKAJBIK KaTeropusuiap. OKOTHUIL.  buoTum.
[omymsimus. Jem-kaparmaiibim KEPriliKTi
nonymsius.  [amomem. TypaiH KypbUIBIMBI - MEH
SBOJIOIMACBIHBIH TOCAEpi. OCIMIIKTEpAl KIKTEY
npuHOMnTepi.  MoJleKynanblK — JKyHeney — KoHe
OduocucTemMaTHka.

TakcoHomMuveckas W TOMYJSIIHOHHAS CTPYKTypa
BHuza. Mopdomororeorpadudeckasi, 5KoJI0orudecKas u
reHeTndeckas AudQepeHuanus, MPOUCXOKICHUS U
SBOMIONUSL  BUAA. TaKCOHOMHYECKHUE KaTETOPHH.
I'eHdKONMOTHYECKHE ¥ TIOMYJSIIMOHHO-TEHETHIECKHE
kareropuu. OxoTun. buorum. [lomymsamnus. [dem -

aJIeMEHTapHas JIOKanbHasg momynsauus. [amozem.
Ilongxompl K CTPYKType | 3BOJIOLIMM  BHUJA.
[IpuHnunel KITacCU(UKAIIH pacTeHuil.

MousiekyisipHasi 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 / Pykosooumensv npozpammsl/ Programme manager

Cynranrasuna ['.2K.

‘ Cynranrasuna ' K.

‘ Cynranrasuna I'. K.




Ocimoikmepoin mo3imoinizi ycone cmpeccopavik hakmopaapwot / Ycmoiiuueocms u cmpeccosvie ghaxmopul pacmenuit / Plant resistance and stress factors

OKy maxcamut / Yueonaa yenv/ Purpose

CTpeccTiK  (paKTOpJapAblH  ocepi  Ke3iHIe
OHTOI'€HE3 OapbIChIH/IA OCIMJIIKTepAIH
(GYHKIMOHAIABIK OCHIMACIYIHIH TYPaKTHUIBIFBI
MEH MeXaHu3MJepi Typaubl TYCIHIKTEp.i
KaJIBIITACTBIPY; OPTYPJIi IKOJOTHSUIBIK TOITAFbI
OCIMIIKTEpAIH TIPUIUIIK OpEKeTIHIH Herisri
npoIecTepiMEeH, JKacyIiagap, OpraH KOHe TYTac
OpraHu3M JICHIeHiHJEe OJapAbIH peTTeNnyi MeH
BIKIIAJIACY NPUHIUIITEPIMEH TaHBICY;
JTOKTOPAHTTAP.IbIH CTpECCTIK Ke3CHIH/Ie
oCIMIIKTEepAC HEri3ri (U3HOJOTHIIBIK JKOHE
OMOXVMHUSLITBIK nporecTepIiy oTy
EpEeKIICIIIKTEpiHe KATBICTBI MaTepUAIIBl O3
OCTiHIIE Taljay, CAIBICTBIPY KOHE JKaIIMbLIAY
KaOlJeTTepiH AaMBITY; CTPECCTIK (paKTOopIapIbIH
ocepl KesiHae OCIMIIKTepiH (YHKIMOHAIIBIK
JMAarHOCTUKACBIHBIH 9JIICTEPIH MEHIEpY.

dbopmupoBaHue MpeACTaBICHUI 00
YCTOMYUBOCTH u MeXaHU3Max
(YHKIIMOHATBPHON aJanTallii pPAacTCHUH B
XOJIe OHTOTCHE3a NPU JIEHCTBUU CTPECCOBBIX
(GakTOpOB;  3HAKOMCTBO C  OCHOBHBIMH
nporeccaMy  KU3HEAEATEIIbHOCTH PACTeHUH
Pa3HBIX IKOJOTHYECKUX TPYII, HPUHIUIIAMU
UX perymsiiud ¥ MHTETpallii Ha YpPOBHE
KJICTKH, OpraHa ¥ IeJIOr0 OpraHu3Ma;
pasBUTHE Yy JTOKTOPAHTOB CIIOCOOHOCTEH K
CaMOCTOSITEILHOMY aHAJIN3y, COMIOCTABICHHIO
u 0000IIeHNIO MaTepuaia, Kacaromerocs
0COOEHHOCTEH POTEKAHUS OCHOBHBIX
(U3NOTOTHUECKUX U OMOXUMHUYECKUX
NPOIIECCOB Yy PacTCHUU B TIEPUOJ CTpecca;
OCBOEHUE METOJI0B (byHKINOHATHHON
JIMarHOCTUKU PACTCHUH TPU JICHCTBUH HA HUX
CTPECCOBBIX (aKTOPOB.

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.

Oxwvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrsi COTTI Keiiin
olmiMaymbLIap

- CTpecCc Ke3€HIHJEe OCIMIIK OpraHu3MiHIH
KOpILIaraH OpTaMeH e3apa OPEeKEeTTeCYiHIH
HEri3ri 3aAbUIBIKTAphlH TYCIHY; op Typil
cTpecc (akTopiapblHbIH acep eTy (OHBIHIA
OCIMIIKTepAIH  (QyHKUMOHANABI  JKyHelepiH
yilslecTipy epeKIenikTepit.

- JKar/ail e3repreH Ke3/ie oCiMIIK OpraHu3MiHIH
OelliMaeny MYMKIHAIKTepiH Oarayay; CBIPTKbI
dakTopnapaeiH Oenrim  Oip TUnNTEpl  MeEH
KOHIIEHTpalUsIChIHA oCIMIIK TIPIILTITiHIH
HET13r1 MPOoLeCTEePiHIH Ce3IMTaNIIbIFbIH AlTY/Ibl.
- ecIiMJIKTepre Te3IMIUIIK JOHE CTpecc
(dakTopiapbl CaJIaChIH/IaFbl TEOPHSUIBIK

assKTaraHHaH

ITocne ycnemHoro 3aBepuieHns Kypca
o0yyarommecsi 0yayT

- INIOHMMAaTb OCHOBHBIC 3aKOHOMCPHOCTHU
B3aMMOJEICTBUS OpPraHu3Ma pPacTE€HUs C
OKpY’KallIllel cpefod B MEPHOJ CTpecca;

0COOEHHOCTH KOOpJIMHAIUU
(GYHKIIMOHAJIBHBIX CHCTEM pacTeHUsi Ha QoHe
JNCUCTBHS ~ Pa3HOOOPAa3HBIX  CTPECCOBBIX

(bakTOpoB.
- OLICHMBATh aJaNTAIMOHHBIE BO3MOKHOCTH
PaCTUTEIHHOTO OpraHW3Ma TPH H3MEHEHHUH

yCJ’IOBHfI; BBISIBJISATH YYBCTBUTCIILHOCTDb
OCHOBHBIX IIPOLECCOB KUBHCACATCIBHOCTU
paCTeHI/Iﬁ K OIMPCACIICHHBIM BUaaM u

KOHICHTPpAUAM BHCIITHUX (I)aKTOPOB.

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
studying the functional state of plants when exposed to
environmental and anthropogenic factors.
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aKmaparThl ©HACY [aFAbUlapblHA He 0oy,
OCIMIIKTEPAIH KOpIIIaraH opra MEH
AHTPOTIOTEHIK  (DaKTOpIapablH  ocep €Ty

Ke3iHzeri (QYHKIMOHAIABIK JKaFIaiblH 3EpPTTEY
o/IicTepiH OKH/IBI.

- o0nanarpb HaBbIKaMU 00paboTKu
TEOpEeTHYeCKOr HHPOpMaMK B  00JACTH
YCTOMYMBOCTH U  CTPECCOBBIX  (PAKTOPOB
pacTeHwmii; METOIaMHu U3YUYCHHUSI
(YHKIIMOHATIBLHOTO COCTOSIHUSI PACTCHUU TIPH
JNEHCTBUM HAa  HHUX  OKOJIOTUYECKHX U

AQHTPOTIOTEHHBIX (PAKTOPOB.

Kypcmuviy Kvickawa mazmynol / Kpamrkoe codeporcanue Ky,

pca/ Course summary

OCIMIIKTEpIIH  TYPAKTBUIBIK  MEXaHU3MJEPI.
OciMaikTep/i CTpeccopIIapabIH ocepiHe
OeiliMyiey CTpaTerwschbl. OCIMIIKTEpIiH Cy
TanmbUIbIFbIHA  TO3IMALTIN. Cy TaNIIbUIBIFBL.
Tys KyH3edmici. TemmepaTypaJbik
KaraanaapabiH e3repyi. OcCiIMIIKTEPIiH
My3JaTyra TO3IMILIITI. Ocimuikrepne

TEPMOpETTEY MeXaHu3Mmzepi. OciMIOiKTepaiH
OTTErl TANIIBUIBIFEIHA TYPAKTBUIBIFBL. TOTBHIFY
cTpecc.

Mexanu3msl YCTOMUYHBOCTH pacTeHUHN.
Crparerun npHCIOCOOJNEHMsSI pPAaCTEeHUH K
JIEUCTBUIO CTPECCOPOB. Y CcTOWYHUBOCTH
pacTeHM K BoJHOMY Jepuuuty. BoaHblit
nepurur. ConeBoit  ctpecc. V3MmeHeHHS
TEMIEPAaTypHBIX  YCIOBHUM. Y CTOMYUBOCTH
pacTeHUN K 3aMOpPaXMBAHMIO. MexXaHU3MBbI
TEPMOPETYJSALIUNA Y PACTEHUM. Y CTOMYUBOCTD
pacTeHHd K  KHUCIOpOJHOMY  aeduuuTy.
OKHCIUTENBHBIN CcTpecC.

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 / Pykosooumenwv npozpammut/ Programme manager

Cynranrazuna ['.K.

Cynranrazuna ['.K.

Cynranrazuna ['.2K.




Fourvimu mempus / Haykomempus / Scientometrics

OKy maxcamut / Yueonaa yenv/ Purpose

FBUIBIMH ~ OAQFBITTBIH JaMYBIHBIH OOBEKTHBTI
OcifHeciH Oepy, OHBIH 33EKTLNITiH, OJeyeTTi
MYMKIHAIKTEpPIH, aKIMapaTThIK arbIHIAPIbI
KAJIBIITACTBIPY ~ KOHE  FBUIBIMH  HJCSUTAPIBI

Tapary 3aHIapblH Oaranay.

naTh  OOBEKTUBHYIO  KApTUHY  pa3BUTHUS
HAay4HOI'O0  HAIIPaBJICHUs, OLEHUTb  €ro
aKTyaJIbHOCTb, NOTEHIMAJIbHBIE
BO3MO>KHOCTH, dbopmupoBaHus
MH(OPMaLMOHHBIX IIOTOKOB u
pacrpoCTpaHECHUS] HAYUHBIX HJICH.

3aKOHBI

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.

Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

Kypcrbl coTTi KeHiH
OimiManymbLIap

- COIMOMETPHSHBIH  HETI3ri  TYCIHIKTEpiH
TYCiHY;  CTaTUCTUKANbIK  Oarajmay  KOHE
THIOTE3aHbl  TEKCepY; KIACCUKAIBIK  JKOHE
3aMaHayu MaiiMeTTep Kopel Scopus, Web of
Science; OwmoiOorMsAma KOJMOAHBUIATBIH HETI3I1
MaTEMaTHKAJIBIK MOJIETBIEP.

- FBUIBIMHM KBI3METTIH OHIMIIITiH Oakpuiay
YIIiH FBUTBIMH-METPHUKANBIK SHICTepAl KOJIIaHy;
FBUTBIMU AIEKTPOHJIBIK KiTarrxaHaaap bl
KOJIJIaHy; 3epTTeYAiH MePCTIEKTUBAIIBIK
OaFpITTapPBIH AaHBIKTAY.

- 3epTTey OKYprizy Ke3iHJae 3eprrey ic-
OpEKETIHIH JaFfpUIapblHa HWe 00Jly; FBUIBIMHU
ANEKTPOH/BIK KiTallxaHaJIapMEH ©31H]IIK KYMBIC;
MaJTiMeTTep 0a3achIMEH KYMBIC Kacay SJICTepi;
OKCIIEPUMEHTTEPAl JKOocmapiay >KoHE OTKI3Y;
FRUIBIMH  OasHIamMaiap MeH MaKajlalapabl
TipKey.

assKTaraHHaH

ITocse ycnemiHOro 3aBepuieHust Kypca
odyuyarwimuecs OyayT

- MOHUMATh OCHOBHBIC TTOHSITHS
HAYKOMETPHH, CTATHCTUYECKOE OIICHUBAHUE
U TIPOBEPKY THUIOTE3; KJIacCHYEeCKHe |
coBpeMeHHbIe 0a3bl JaHHBIX Scopus, Web of
Science; OCHOBHBIE MaTEMaTUYECKHE MOJICIH,
UCTIOJIb3yeMbIe B OMOJIOTHH.

- HUCTIOJIb30BaTh HAYKOMETPUYECKHE METOJIbI
JUTSE MOHUTOPUHTA MPOTYKTUBHOCTH HAYyYHOU
NeSITETIbHOCTH, ~ TIOJB30BATHCS  HAYYHBIMHU
ANIEKTPOHHBIMU OHOTMOTEKAMHU; OMPEIEIITh

NEPCIEeKTUBHbBIE  HANpaBICHUS  HAYyYHBIX
UCCIIEI0BAHUMN.

- o0nanath HaBbIKaMU Hay4yHO-
UCCIIEOBATENbCKON  JEATEIBHOCTH  IIPH
MPOBEJICHUH HCCIICIOBAHUM;
CaMOCTOSITENIbHOW  paboTOM ¢  Hay4YHBIMH
ANIEKTPOHHBIMA ~ OMOJIMOTEKAMH; METOJaMHU

paboThl ¢ 0a3aMu JTaHHBIX; [UIAHUPOBAHUS U
MIPOBEJCHUS JKCIIEPUMEHTOB; O(POPMIICHUS
HAy4HbIX OTYETOB U CTATEH.

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.

Kypcmuviy Kvickawa mazmynol / Kpamrkoe codeporcanue Ky,

pca/ Course summary

FoutbiMu MakananmapblH AoHeKc33 HHAEKCTEpi.
Nudomerpus. FrumeiMu KypHAIIapIbIH
UMIOAKT(QaKTOpIAApbl:  FBUIBIMH  METPHUSIIBIK
K3PCETKITEPl €CeNnTey JKOHE CaJbICTBIPY.

WNHaekcpl LUTUPOBAaHUS HAYYHBIX CTaTeH.
Undpomerpus. HMmnakr-pakTopbl HaydHBIX
JKYpH@JIOB:  pacueT U  COIOCTaBJIECHHE
HAYKOMETPUYECKHX  MOKas3arenend.  baswl

FouleiMu  MakanmanmapiaelH — JI9fieKce3  KepCeTKilTepi.
Nndomerpuka. FouibiMu  KypHanAapAblH ocep €Ty
(bakTopnapbl: FBUIBIMM ~ METPHKAIBIK  KOPCETKIIITEepi

ecenTey koHe caybIcThipy. Jlepekkop. CalleHTOMETPHSIIBIK
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Jlepextep Kopbl. FBUIBIMAUMETPHSUIBIK ammapar.
Scopus, Web of Science wunHmekcTey yIIiH
K3371epii ipiKTey casicaTbl

MAaHHBIX.
IMonmutuka

uHaekcanuu B Scopus, Web of Science.

Haykomerpuueckuii ammapar.

0T60pa HUCTOYHHUKOB

TS

anmapar. Scopus, Web of Science Oarnapnamanapsinia
MHJICKCTEY YLIIH AePEeKKOe3epAl TaHIay casicaThl

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Byrybaesa A.Y.

byry6aeBa A.Y.

Cynranrazuna ['.2K.
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Ocimoikmep ouoxumusacel MeH Quzuonozusacelnviyy manoayavt mapaynapul / Hzopannusie 2naevt ouoxumuu u gusuonozuu pacmenuit / Selected topics in

plant physiology and biochemistry

OKy maxcamut / Yueonaa yenv/ Purpose

OCIMIIKTEPAIH TIPIIUIIK OpEKETIHIH Heri3iHae
KATKAH JKalbl 3aHJABUIBIKTAD MEH HAKThI
MEXaHU3MICP/Il 3epTTey.

HU3Yy4YCHUC O6H.[I/IX BaKOHOMepHOCTeﬁ u
KOHKPCTHBIX MECXAaHU3MOB, JIC)KaIXx B
OCHOBE XKU3HCACATCIbHOCTHU paCTeHHﬁ.

study of general
underlying the life of plants.

patterns and specific mechanisms

Oxvtmy namuoiceci / Pezynomameut 00yuenusn / Learning outcomes

Kypcrbi CoTTI asiKTaFAaHHAH KeiiH
olmiMaaymbLIap
-eCIMJIIKTEp/IeT1 (bU3UOJIOTHSIIBIK, JKOHE

OMOXMMUSUIBIK TIPOLECTEP/Ii, OJAPIBIH KYPYiH
KOHE OCIMJIK OpraHu3MiH YHBIMIACTBIPYABIH
OapIBIK KYPBUIBIMIIBIK JACHTEHICpIHACTI PETTey
MEXaHU3MJICPiH TYCiHY; (hU3UOJIOTHSITBIK,
OpoIecTepIiH  IMKi JKOHE CBIPTKBI  OpTa
(dakToprIapbiHa TOYEJIUTITI.

- QIbIHFAaH TEOPWSIBIK  OUTIMII  ©CIMIIK
OpraHU3MJIEpiHIH KYMBIC ICTEY epeKIIeTiKTepiH
TYCIHAIpY YILIIH KOJJIaHy.

- ocIMIIK Oo0BEeKTiepiHEeH XUMUSIIBIK
KOCBUIBICTAP/IbIH Op TYPJIi TONTapblH Oein aity
YIIH OHOXUMUSIIBIK KoHE (PUIUKO-XUMUSIIBIK
oMICTEpll KOJIIAaHY; OCIMIIKTEPIIH XUMUSIIBIK
KYpaMbIH CamalblK KOHE CaH/BIK TalJay.

- TaOUFH XKoHE JAOOPATOPHUSIIBIK >Karaaniap/a
OCIMIIK (bakTopyIapbIHbIH KYPBLUIBIMBIHA,
KYMBICBIHA JKOHE CHITaTTaMaJlapblHA dp TYPIIi
dakTopiapIblH ocepiH Tanjgay; ©cCIMIIKTep
(bU3HOSIOTHACH MEH OMOXUMUSICHI CaJIaChIHIAFbI
3aMaHayl OHMOJOTHUSUIBIK 3epTTEeYNepAiH Kojaa
Oap akmapaTbIH ©3 OCTIHIIE Taaay.

- ociMAIKTEp (DU3MOTOTUSICHI MEH OMOXHMHUSICHI
caJlachlH/la TOKIpUOenep Kypri3zy JarapliapblHa
ue 0omy; eciMIIK OOBEKTiIepiH Oakbuiay >KoHE
OJIapJIbIH ~ KYPBUIBIMBI ~ MEH  KbI3METTepi

ITocse ycnemHoro 3aBepuieHunst Kypca
o0yyarommecsi OyayT

- HOHUMATh (bu3n0I0r0-0NOXUMHUYECKUE
IPOLECChl B PACTEHUSIX, WX MPOTEKAHHE W
MEXaHU3MBbl PEryJslUM Ha BCEX CTPYKTYPHBIX
YPOBHSX OpraHu3aluu PacTUTEIBHOTO
OpraHu3Ma; 3aBUCUMOCTb  (DPU3MOIOTHYECKUX
IPOLECCOB OT BHYTPEHHUX U  BHEIIHUX
(bakTOpOB Cpeabl.

- NPUMEHATH TOJY4YECHHbIE
3HaHUS UL OOBSACHEHMS
(GYHKIIMOHUPOBAHUS
OpraHU3MOB.

- HCIIOJIb30BaTh OMOXUMHYECKHE U (U3MKO-
XUMHYECKHE  METOABl  JUIsl  DKCTPAKLUHU
Pa3IMYHBIX TPYII XUMHUYECKUX COEIWHEHUN W3
pacTUTENBHBIX OOBEKTOB; KaueCTBEHHOIO U
KOJIMYECTBEHHOTO aHaJn3a XUMHYECKOTO
COCTaBa PaCTCHUM.

- aHAJIM3UPOBATh BIMSHHUE PAa3INYHBIX (PAaKTOPOB
Ha CTpOEHHE, (GYHKIIMOHUPOBaHUE u
OCOOEHHOCTH PACTUTENbHBIX OPraHW3MOB KaK B
HNPUPOJHBIX, TaK U B JAOOPATOPHBIX YCIOBUSX;
CaMOCTOSITENIbHO aHAJM3UPOBATh HMEIOUIYIOCS
UHPOPMALIMIO COBPEMEHHBIX  OMOJIOTHYECKUX
WCCIIEIOBaHUN B 00MacTd  (U3HOIOTUUA U
OMOXMMUH pacTEeHUH.

- o0JamaTh HaBBIKAMHU

TEOPETUICCKHE
0co0eHHOCTER
pPaCTHTEITHHBIX

MIPOBEICHUS

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 OallIAaHBICTBl aHBIKTAYy, OCIMJIIK
OpPraHM3MJICPiHIH KYPBUIBIMBI MEH >KYMBICHIHA
op Typui QakTopmapablH ~ocepiH Oaramay
JaFIbUTAPBIH; OCIMIIKTEp (U3HOJIOTUSACH MEH

HKCIEPUMEHTOB B 00JacTu (U3UOJIOTHH U
OMOXMMUM pacTCHWH; HaBBIKAMU HAOJIOJCHUS
pacTUTENBHBIX ~ OOBEKTOB WM BBISBICHUS
B3aUMOCBSI3M MX CTPOCHHS M (YHKIHHA, OLICHKH

physiology and biochemistry.

6I/IOXI/IMI/ISICBI caJlaCbIHAATbI FBUIBIMU- | BJIUAHUSA PA3JIMYHBIX q)aKTOpOB Ha CTPOCHUC U
TEXHHUKAJIBIK JKOHE FBIJ'IBIMI/I-SI[iCTeMeJ'IiK (bYHKHI/IOHI/IPOBaHI/Ie PaCTUTCIIBbHBIX
aKmaparThl 137y JKOHE KOJJaHy OJiCTepiH | OPraHU3MOB; [pueMamMu IoMcKa U
oireni. HCIIOJIH30BaHUS HAYYHO-TEXHUYECKOW M HAy4HO-

MeToAuYecKoW  MHpOpManmuu B 001acTH

(bu3HoI0THH U OMOXUMHH PACTCHUM.

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepicanue kypca/ Course summary
OcimIikTep iy METa0OIUTTEDI. Kipicme. | Merabonutel pacrenuii. benkosbie Bemectsa | Plant metabolites. Protein substances of plants. Plant
OcimuikTepain  akybl3  3arrapel.  Ocimjik | pacTeHuil. YriueBoxsl pactenuil. Pactutensnbie | carbohydrates. Plant lipids. Organic acids and their
KeMipcyJiaphbl. Ocimaik AunuATepi. | AAIAIDL OPFaHH‘leCKHS KHCIIOTBI H HX 06Melj- exchange. Vitamins. Secondary plant metabolism.
OpraHuKanblK  KBILKBULIAP JKOHE oapiply | DATaMuHbl. BToprinbii metabomnsm pactennil. | physiological processes of plants. Photosynthesis. The
aIMacysl. Buramunzep. Ocimpixrepyin | PYSHOTOTMICCKUE  NIPOUCCCBI  PACTEHMIL. | chamistry of plant respiration. Membrane transport in
Kaiitamama  meraGommami.  Ocimikrepin | DOTOCHHTES.  XMMHMSM  IBIXAHHA  PACTCHMH. | hjanve Plant hormonal system. Photoregulation in plants.
¢busnonorusuiblk  mporiectepi.  DorocuHTE3. ?AeM6paHHHH TPaHCTOPT B PACTCHIAX. Regulation of generative plant development. The role of
. . . . OpMOHaJIbHaA CHUCTEMA pacTeHUU. . . . . . .

GC%MI[%KTepILIH‘ TBIHBIC Aty XMMHSML. | goronerviamms  y  pactemmit,  Perymamms genetic and_external factors in the d_lrectlon and intensity of
GC}MI[}KTepI['eFI MeMOpaHaJIbIK KOMIK. | oyeparuproro  passutis  pactemmii.  Pob the synthesis of re§erve_substance_s mthe_productlve organs
GC%MI[%KTep)IIH‘ TOPMOH/IBIK KYHEC!. | reyerpueckix W BHemHHX (DAKTOPOB B of the plant. Physiological and bloch_er_nlcal approaches in
OcimaikTeperi dotoperynsmus. the development of methods for obtaining environmentally

OCIMAIKTEPJIIH TEHEpPaTUBTI JaMybIH pETTEY.
OCIMIIKTIH OHIMAI OpraHgapblHAa KOCATKbI
3aTTap  CUHTE3IHIH  KapKbIHABUIBIFBI ~ MEH
OarpITbIHAA  TEHETUKAIBIK  JKOHE  CHIPTKBI
(dakToprapbiH peii. DKOJOTHUSMIIBIK Kaylrci3
OHIM aly TocUIAepiH o3ipineyne (U3NO0I0ro-
OMOXUMMUSUTBIK TOCIIACPI.

HaNpaBICHUd W WHTCHCUBHOCTH CHHTE3a
3allaCHBIX BELECTB B MPOJYKTUBHBIX OpraHax
pacTeHus. DuU3HOI0r0-ONOXUMUYECKHE
MOJXO0/bl B pa3pabOTKe NMPUEMOB IMOJTyYSHHS
HKOJIOTMYECKU O€30MacHOM MPOTYyKIUH.

friendly products.

bazoapnama scemexuici / Pykosooumens npozpammot/ Programme manager

Hprok O. B.

Hprok O. B.

Jprok O. B.
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I'eooomanuxka monwvipakmany necizoepimen / I'eooomanuxa c ocnosamu nousoseoenusn / Geobotany with the basics of soilscience

OKy maxcamut / Yueonaa yenv/ Purpose

(bUTOIEHO3IBIH KYpPaMbl, KYPbUIBIMBI, Oeriiepi,
TOMBIPAK TY3Uly (PaKTOpIaphIHBIH  TOTBIPAK
KaCHETTepIMEH  JKOHE  TONBIpaK  Ty3l1y
MPOLIECTEPIMEH OailylaHbIChl, Te000TaHUKAHBIH
KIKTEY OIpiiKTepi, MHIMKATOPJIAp OCIMAIKTEpl
’KOHE Te000TaHUKAIBIK KapTorpadusiiay Typajbl
Olrim aiy.

MOJIyueHUE 3HAHMM O COcCTaBe, CTPYKTYpE,

NpU3HaKax (UTOIEHO3a, CBSA3U (HAKTOPOB
0YBOOOPA30BAHUS C OYBEHHBIMU
CBOMCTBaMH u poueccaMu
O0YBOOOPA30BaHUs,  KIACCH(PHUKAIMOHHBIX
eIMHUIIAX reo00TaHUKH, pacTeHusx
UHIIKaTOpax " reo00TaHMYECKOM
KapTorpagupoBaHUU.

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.

Okbimy namuoceci / Pesynomamul 00yuenun / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap

-TOIIBIPAKTHIH HET13T1 TUTIITEPiHIH
reo00TaHUKAIBIK EPEeKIIeTIKTEPiH, TOMBIPAKTHIH
KYHapJIBUIBIK JCHIEHiHE COWKEeC OCIMIIKTEpP.IiH
KOPCETKIITEepiH, KOpIlaraH OpTaHbIH
PEaKIHSACHIH, TOTIBIPAK BUTFAJIIBIFBIHBIH
TaOUFaThIH, reo00TaHUKAHbBIH
KJIACCU(UKALIUSIIBIK O1pJiKTEpiH,
reo0OTaHUKAJBIK KapTara Tycipy Heri3aepiH
TYCIHY.

- JajanblK ~ JUArHOCTHKA  HOTHXKECIHIE

TONBIPAKTBIH KYHENIl OpHAaJacyblH aHBIKTAY;

TOMBIPAK  TY3Y (aKTOpJIapbIHbIH  TOMbIPAK
KACHETTEpPIMEH  KOHE  TOMBIPAK  TY3LIy
npolecTepiMeH OaliIaHbICHIH Tajnjay;
3epTTeNreH TaOuFu alMakTapAarbl TOMBIPaK
KaMBLUIFbICBIHBIH reo00TaHUKAJIBIK

JTMArHOCTUKACKIH JKYPTi3y.

- reo00TaHUKA JKOHE
caJlaChIHJIaFbl  JANAJBIK 3EpTTeY SIICTEpiH,
TOMBIPAK-T€OOOTAHUKAJIBIK ~ KapTajap  MEH
oJlapFa aHbI3JIap KYpY JAaFIblIapblH UTepe/ll.

TOTBIPAKTaHY

ITocne ycnemHoro 3aBepuieHns Kypca
odyuyawimuecs OyayT
- TOHMMaTh Ire00OTAaHMYECKHE OCOOCHHOCTH

rJIaBHEHIIMX ~ THUIOB  IIOYB,  PacCTCHHS
I/IHI[I/IKaTOpI)I B COOTBCTCTBHUH C ypOBHeM
IVIOJOPOJMs  TOYB,  PEAKIUH  CPEJibI,
Xapakrepa YBIAXHEHUSA MOYB,
KJIacCU(UKAMOHHBIE €INHUIII T€O00TaHUKH,
OCHOBBI reo00TaHHYECKOTO
KapTorpadupoBaHusi.

- ONpCACIATE CUCTEMATUYCCKOC ITOJIOKCHUEC
IMOYBBI B PE3YJILTATC MIOJIEBOM JAUarHOoCTHUKH,

IIPOBOJUTH a”HaIIN3 CBS3U (bakTopoB
OYBOOOpa30BaHuUs c [IOYBCHHBIMU
CBOMCTBaMH U IpoLeccaMu
OYBOOOpa30BaHUS; IIPOBOJIUTH

re000TaHWYECKYIO TUArHOCTHKY TTOYBEHHOTO
IOKPOBa B U3y4aeMbIX MMPUPOAHBIX 30HAX.
- BIAJIETh METOJAMH IIOJIEBBIX HMCCIEIOBAHUH
B 00JIacTH Te00OTaHHUKH U IOYBOBEIEHUS,
HaBBIKAMH COCTaBJICHUS MOYBEHHO-
reo00TaHUYECKUX KApT U JIETCH bl 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 kvickawa mazmynst / Kpamkoe codepicanue Ky,

pca/ Course summary

T'eoboTanmka MeH

TONBIPAKTAHY/IBIH e3apa‘

B3auMocBsa3s 1e000TaHNKH M TOYBOBEICHMUS.

The relationship between geobotany and soil science.
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OalIaHBICHI. duroneHo3-re000TaHNKAHBIH
Heri3ri 00BEKTICI. OciMaikTep MEH
(bUTOLECHO3IAPBIH MHIUKATOPIIBIK KacHETTepi.

@DUTOIIEHO3 - OCHOBHON 00BEKT re000TaHUKH.
NunukatopHble  CBOWCTBA  pacTEHUM U
¢utorieno30B. [louBooOpa3yrome MOPOIBI.

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 HOpoa u MuHepanoB. | elements in soils. The role of organisms in soil formation.
KBIHBICTAPhl MEH MHHEpaNJap/Abl Kkenjaey. | Murpaius XMMUYeCKUX 3JeMeHTOB B mouBax. | Genesis and classification of soils. The main geographic
TonelpakTarbl ~ XMMHSUIBIK ~ 3JIeMeHTTepaiH | Pons  opranusmoB B mouBooOpasoBanuu. | patterns of the distribution of soil and vegetation cover
MUTPALHSICHL. Tonbipak Ty3yneri | ['enesuc u knaccugukanus nouB. OcHoBueie | Natural zoning. Land resources of the world. Accounting
opranusmzepain peii. TomeIpakThlH TeHe3uci | reorpaduyeckue 3akonomeproctu | and mapping of soils. Geobotanical and soil surveys and
kKoHe KikTemyl. TombIpak JKoHE OCIMIIK | paclpoCTpaHEHHUs IIOYBEHHOT'O u | mapping.

’KaMBUIFBICBIHBIH TapaybIHbIH HETI3r1 | pacTUTEIBHOTO MIOKpOBa [MpuponHast

reorpadusuIbIK 3aH/IBUTBIKTAPBI. XKep | 3oHaIBHOCTE. 3eMeNbHBIC PECYpChl  MHpA.

pecypcrapbl aneM. TONMBIPaKThI €CETKe aly )KoHe | YueT W KaprorpagupoBaHHe  IOYB.

Kaprorpadusiiay. ['eoOoTanukaneik  >xoHe | ['eoboTaHnueckue u MTOYBECHHBIC

TOIBIPAKTHIK 3epTTeyiep oHe | 00cie0BaHus U KapTorpadupoBaHue.

Kaprorpadusiiay.
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Knemkanwix scone /IHK mexnonozuanap / Knemounasa u /IHK mexnonozuu / Cell and DNA Technologies

OKy maxcamut / Yueonaa yenv/ Purpose

HYKJICUH KBIIIKBLIAAPbIH MOJICKYJTAJIBIK
KIIOH/ay HeriziHme arkaH skoHe JIHK Oemy
KEe3eHIEepiH, TeHJepAl  JKOHE/HeMece  TIeH
(dbparMeHTTepiH, BEKTOP MEH HEeJICHYIIIHIH
THICTI KYHeNepiH IalbIHAAYyIbl, JKaHA TEHOM
OpTachIHIAFbl ~ 0OTEH  TEKTI  T'CHETUKAIBIK
MaTepHUaIbl  TachIMAJIay, miny — JKOHe
sKcIpeccHst KezeHaepin oumyni kamtutbiH JJHK-
TEXHOJIOTHSUIAPJIBIH  HETI3/Iepl, NPHHIMOTEPI
MEH TOCUIEepi Typasibl HEri3ri TYCIHIKTep.i

KaJIBIITACTBIPY; JIHK-TexHOI0rusu1apabiy
KOJJIaHy cajanapbl  (FBUIBIMH  3epTTeyJep,
OHEPKACIII, OMOTEXHOJIOr U, aybll
[IapyamIbUIbIFGl, MEIUIMHA) JKOHE OJapJIbIH

KOMETiMEH MICMIIETIH MIHACTTEP Typasibl OuTiM
MEH TYCIHIKTEp/Ii KaJIbIITaCTHIPY.

(dhopMHUpPOBaHKE OCHOBHBIX MPEACTABICHUI 00
ocHoBax JIHK-texHosoruii, mnpuHOMDAX U

MOAXO0AAX, JeXaImX B OCHOBE
MOJIEKYJIIPHOTO KJIOHUPOBaHUSA
HYKJIEMHOBBIX KHCJIOT, W  BKJIIOYAKOIIUX
3HaHue 3TanoB Beienenus JJHK, renoB w/unm
¢dbparmeHTOB TEHOB, MIOATOTOBKH
COOTBETCTBYIOLIMX  CHCTEM  BEKTOpa U
XO035IMHA, JTallOB IE€peHOCa, BCTPOWKU U

JKCIIPECCUN  YYKEPOJHOI'O0 TI'€HETUYECKOIO
Marepuansa B HOBOM I'€HOMHOM OKpPYKEHUU;
dbopMupoBaHME 3HAHUN W TPEACTABICHUN O

chepax MIPUMEHEHUS (Hay4HbIE
UCCIICTIOBAHMS, IPOMBINIIICHHOCTD,
OMOTEXHOJIOTHS, CEIIbCKOE XO03sICTBO,

meaunnnaa) JJTHK-rexHomoruii u penraemMeix ¢
X IIOMOIIBIO 3aJ1a4ax.

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.

Oxbimy nomuyceci / Pezynomamul ooyuenusn / Learning outcomes

Kypcrbi CIOTTI KeiliH
oiniManymbLIap

- IHK TexHoJorusIapbIHbIH HET131HAe *KaTKaH
OMOXUMMSUIBIK ~ TOCULAEPAl TYCIHY; HYKJIEUH
KBIIIKBUIJAPbIH  YWBIMIACTBIPYJIBIH ~ HETi3r1
npuHuunrepi ckoHe JIHK TexHonorusceHaa
KOJIJaHbUIAThIH oJIapbIH MeTaboan3MI1
(dbepMeHTTepiHIH KacueTTepi; TeHAepaAl alyAblH
OMOXUMUSIIBIK OPUHIUITED]; JTHK
TEXHOJIOTHSUTAPBIH KOJJIaHy cajianapbl (FBUIBIM,
OHJIIpIC, aybUl MIAPYaIIbUIBIFbI, MEJUIIMHA JKOHE
JIEHCAYJTBIK cakray) JKOHE JJHK
TEXHOJIOTUSICBIHBIH ~ KOMETIMEH  IIelIiJIeTiH
FBUIBIMH  JKOHE KOJJIaHOambl  MoceseNnepiH

TypJiepi.

asiKTaraHHaH

ITocse ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- TIOHMMaTh OWOXMMHYECKHE TMOAXOJIbI,
nexamue B ocHoBe JIHK-rexHomorwmii;
OCHOBHbBIE MIPUHLIUIIBI OpraHu3aluu

HYKJIEMHOBBIX KHCJIOT U CBOWCTBA (DepMEHTOB
ux MetabonusMma, wucnoibzyembie B JIHK-

TEXHOJIOTUAX, OMOXUMHUYECKHE MIPHUHIMAIIBI
MOJydeHUsI TEHOB; cdepbl NPUMEHEHUS
(Hayka, MIPOMBIIIJIEHHOCTB, CeIbCKOE

XO3S5IIICTBO, MEIMLMHA WM 3JpPaBOOXPAHEHUE)
JHK-texHonorui w© BuABl HAy4YHBIX U
MPUKIAIHBIX 3a7a4, pPEIIAEMbIX IIOMOIIbIO
JHK-TexHonorui.

- HCIIOJIb30BAaTh IIOJIYYCHHBIE 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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- anFaH OUTIMIHI3II KOKXHETIHI3I KEHEUTyre
YKOHE JKaJIBI KOCION MalbIHIBIKTHI KETUIIIPYyTe
naiganany; apTypii Keismer cananapsiaga JJHK
TEXHOJIOTUSUIAPBIH ~ KOJIJIAaHY — HOTIIKEJIepIMEH
OalIaHBICTBl FBHUIBIMHM aKHapaTThl i3/1ey >KoHE
Kyueney.

- JIHK TexHonorusnapblH KOJJaHy TypaJbl
aKmaparTbl KaMTHTBIH MOJiMeTTep Oa3achiMeH
XKOHE  OUTiM  KOpPBIMEH  JKYMBIC  ICTEy
JaFaplIapbiHa W€ OoMy; MOHHIH JKEKeJereH
TaKpIpBIITApEl  OOWMBIHIIA OKYy MOCeleJIepiH
memy naraeuiapel; JIHK  TexHonorusuiapsia
KOJJIaHy CaJlaChIHJAFbl OUTIMAEpAl UTepyi
(ITTP JIMarHOCTHUKACHI, TEHOMIAPbIH
KYPBUIBIMBIH aHBIKTAY, IKOJIOTHSUTBIK
MIiHIETTED).

pacIIMpeHust CBOETO Kpyrosopa u
COBEpIICHCTBOBAHUS o0mieit
po(ecCHOHALHOW TOATOTOBKH; MPOBOIUTH
MOMCK M  CUCTEMAaTH3UPOBAaTh  HAYYHYIO
uH(pOpMAIIMIO, KACAIOIIYIOCS PEe3yJbTaTOB
npumeHenus JIHK-TexHomoruit B pa3anyHbIX
cdepax AesITeTbHOCTH.

- oOmajmaTe HaBbIKaMH pPabOTBI ¢ Oazamu
JaHHBIX W 0a3aMu 3HAHWA, COACPKAIMIUX
uHpopmarnuo mo wucnoiab3oBanuio JIHK-
TEXHOJIOTHI; HaBbIKAMHM PEUICHUs Y4EOHBIX
3aJa4 MO OTIEIbHBIM TeMaM JAUCIHILINHBL,
3HaHUSAMH B o00mactu cdep NTPUMCHEHHUS
JIHK-TexHomorui (ITLP-muarsocTuka,
omnpeeneHne CTPYKTYpBI T€HOMOB,
HKOJIOTMUYECKHUE 3a]1auu).

- 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).

Kypcmuiny kvickawa mazmynot / Kpamkoe codepircanue Ky,

pca/ Course summary

JHK-TexHonorusnapaplH Kypbuly >KOHE Jamy
tapuxbl. PexomOunanttel JIHK maiinanany
apKbUIbI XKYMBIC Kayincizairi epexenepi. JJHK-
TEXHOJIOTUSIapAa MaHUNYJISUsIap JKYpri3eTiH
TEHETUKANBIK  (YHKIMOHANABIK  OipJiikTep.
Monekynanslk ~ KiIoHAay. Bekrop  kyileci-
IIPOKAPUOT TI€H JYKAPUOTTBIH TI'€HETHKAJIBIK
MaTepuajblH KJIOHAAY YIIiH ueci. [ eHeTHKanbIK
BEKTOpAbIH  emmemiepi. ['enaepai  kaHa
TeHOMIBIK OpTa/a >KeTKI3y MOHE OJKCIpeccus
Tocuigepi. Man mapyambuibiFbiHaarsl  JITHK-

TEXHOJIOTHSIIAP. JAHK-TexHonorusiapibg
KoMeriMmeH  Jopi-mopmek  enHmipici.  JIHK-
TEXHOJIOTHSUTAPABl  KOJJIAHY  apKbUIBI  JKaHA

OpraHu3Mep MEH OHIMIEpAl aly Ke3iHAeri
OMOKAyINCI3AIK  JKOHE  KYKBIKTBIK  PETTey
MOceenepi.

Uctopuss co3ganus wu  pasButrus JIHK-
texHosoruil. [IpaBuna 0e3onacHocTH padoT ¢
ucnonp3oBanueM pexkomOuHaHTHBIX J[HK.
['enetnueckue GyHKIMOHATBHBIE €UHUIIBI, C
KOTOpbIMU NpoBOAAT MaHunynsauuu B JJHK-
TEXHOJOTUSX. MoJeKyJIspHOE KIOHUPOBaHUE.
Cucrtembl BEKTOP-XO35IUH ISl KJIOHHMPOBAHUS
FEHETUYECKOTO MaTepuajia IMpPOKapuoT |
JYKapHoT. Kpurepuun TE€HETUYECKOTO
BeKkTopa. CrnocoObl JOCTaBKU U HKCIPECCUS
T€HOB B HOBOM IeHOMHOM OKkpyxenuu. JIHK-
TEXHOJIOTHH B KUBOTHOBO/ICTBE.
ITpounsBoacTBo nekapetB ¢ nomompo JTHK-
TexHoyioruii. Bompockl O0no6Ge30macHOCTH |
MPaBOBOTO PETYJIUPOBAHUS TPHU TMOJYUYEHUU
HOBBIX  OpPraHU3MOB U  TIPOAYKTOB  C
ucnojb3oBanuem 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.

bazoaphama scemexwici / Pykoeooumenn npocpammel/ Programme manager

ByrybaeBa A. V.

‘ byrybaeBa A. V.

Byry6aeBa A. V.
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