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Kipicne

KpenuTTik OKBITY TEXHOJIOTHACHI Ke31HAE SJEKTHBTI MOHIEP KaTajorbl d3ipJcHEl.
DONEeKTUBTI MOHJAEP KaTaJOTbl OKBITYABIH KPEAUTTIK Kylecl OOWMBIHIIA KYpacThIPbLUIAIbI.
DNEeKTUBTI MOHJIEP KATaJIOThl KYHEJIEHTeH TaHaay OOMBIHINA TOHAEP TI3IMIH KOHE OJapAblH
KBICKa CUTIaTTaMaChliH KapacThIPaIbl.

OKy J>KOCHapbIHBIH OapibIK IMOHAEPl €Ki IUKITe OIpIKTIpUIreH: Oa3aliblK ToHICD
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, OUIIK, AaFAbl MEH KY3BIPETTUIIKTEPHAiH 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 VIIIH IOHJIEpre a30a HbICAaHBbIH
TONTBIPAIBI.

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

CUCTEeMAaTH3UPOBAHHBIN TMEpeYeHb AUCIHUIUIMH KOMIIOHEHTa IO BBIOOPY U COJEPKUT
KpaTKOE UX ONHCAHUE.

Bce nmucnuminabl yaeOHOTO IUTaHa OOBEIMHEHBI B JBa IMKIA: IHUKJI 0a30BbIX
muctumuive (b)), nukn npodunupyromux nucuuriund (I11).

[Muxn 06a30BBIX JUCHUIUIMH HampaBiieH Ha GopmupoBaHue ¢GyHIaMEHTATbHBIX
3HAHUW MO COOTBETCTBYIOIIEMY HANpPaBICHUIO MOATOTOBKHU. Llukn mnpodumupyrommx
JUCLMIUIMH ~ OINpEIEsAeT IepEeYeHb CIECHUAIbHBIX 3HAHWM, YMEHWUW, HaBBIKOB U
KOMIIETEHIIUH TPUMEHHUTEILHO K KOHKPETHOH chepe mpodecCUOHATBHOM 1eITeTbHOCTH.

Hapsiny ¢ u3ydyeHWeM NOHCUUIUIMH BY30BCKOTO KOMIIOHEHTAa JOKTOPAHT JOJDKEH
BBIOpATH JJIs1 U3YYEHUS AUCIUILTUHBI KOMIIOHEHTA TI0 BEIOODY.

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 OHAepAi 061y / Pacnipenesnenne 31eKTUBHBIX
AUCHUILINH o ceMecTpam / Distribution of elective courses by semester

Kpenutrep | Akxagemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucrumiuabel / The name of the discipline KpPEIUTOB/ Axkan
Number of nepuo/
credits Academic
period
Ocimuikrep OumocucremaTtnkacel / buocucremaruka pacrenuii / Plant
biosystematics 5 1
3amanayn OumonorusHeiH Macenenepi/ [Ipobmemsl coBpeMeHHOH Onomoruun/
Problems of modern biology
OcimikTep (HU3MOIOTHACHIHBIH TaHAAYJBI Tapayiapsl / 30paHHbIE TIIaBbI
¢dusnonoruu pacrenuii / Selected topics in plant physiology 5 1
OCIMAIKTEpIIH  TO3IMILIIrT  KOHE  CTpeccopiblK  (dakrtopmapsl  /
YcroitunBocTh U cTpeccoBble (akTopsl pactenuid / Plant resistance and
stress factors
OcimaikTep pecypcTapbiH CaKTaybIH/IAFbI OuoTexHoorusap/
buorexHoJ0rMM B COXpaHEHHH PAacTHTENBHBIX pecypcos/ Biotechnology in
Conservation of Plant Resources
I'eoboTanuka TomblpakTaHy Heri3zepiMeH / ['eo0oTaHMka C OCHOBaMH
nouyBoBenieHus / Geobotany with the basics of soilscience
Fouibimu metpust / Haykomerpust / Scientometrics
5 1

MorekynanblK TeHEeTUKaHBIH ©3€KTiI Macenesnepl/ AKTyallbHble MpOOIeMbI
MoJIeKyIsipHOii renetuku/ Current issues in molecular biology

Knerkansik sxone JIHK Texnonorusnap / Knerounas u JJHK texnonmorum /
Cell and DNA Technologies




1 1 oKy KbLJIBIHA APHAJIFAH 3JIEKTUBTIK MOHJEP / DJIeKTUBHbIe AUCHHMILIMHBI 1751 1 roga o0y4enus/ 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 PACTEHUH.

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
KEe3CHJEPiH, OHBIH Ka3ipri FBUIBIMH  OLIiM
KYHECIHIETI POIiH, OHBIH JaMyblHa KON YJiec
KOCKaH FaJbIMIapabsl TYCIHY; OpraHu3MJIepii
KJaccupukanusiay MPUHIUITEPI;
CaHbIpayKYJIaKTap MEH ©CIMIIKTEepAiH Heri3ri
TaKCOHIAPbIHBIH MOPQOTOTHSITBIK KOHE
OHMOJIOTUSITBIK cunaTrTaMmanapsl; eCIMJIIK
OpPTaHU3MIHIH TYTaCTHIFbIH, OHBIH MaKpoO- KOHE
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 JKOJIJapbl, TaOufu
IKOXKYHeNepaeri  OpraHu3MIEpHAiH  epeKIle
TONTAPbIHBIH MAaHBI3bl, OJApPIbIH 3KOJIOTHSIIBIK

assKTaraHHaH

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

cCUIaTTaMa jkacay, OCIMIIKTep MEH OJapAblH
OeJIKTEepiH CbhI3y JKOHE JKMHAY; ©CIMJIIKTEp
KaybIM/IACTBIFbIHA T€000TAHUKANIBIK CHIIaTTaMa
KYpri3y, TaOuraTTa *oHe 3epTxaHaja Oakbuiay

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 €¢ pPa3BUTHE; MPUHIUIIBI
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; pa3HOOOpa3ne BBICIITUX
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 MCIIOJIb30BaHUS U OXPAHBI.

- ONPEACIISITh pacteHus, JenaThb
MOp(}OIOTHYECKHE OMUCAHMS, 3apPHCOBBIBATH 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.

7




- MHUKPOCKOIUSJIBIK ~ TEXHHKAMEH  JKOHE
BU3YaIIbl KYHEMEH JKYMBIC JKacayJblH HETi3ri
o/icTepiH, yakKbITIIa MpermapaT xacay oIicCiH,
OCIMIIKTEPAl aHBIKTAy OMICIH, OCIMIIKTEepIl
MOP(OJIOTHSIIBIK CUIIATTAY SJICIH UTEpEei.

BU3yalu3alMd,  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. OKOTHI. buotum.
[omymsimus. Jem-kaparmaiibim KEPriliKTi
nonymsius.  [amomem. TypaiH KypbUIBIMBI - MEH
SBOJIOIMACBIHBIH TOCAEpi. OCIMIIKTEpAl KIKTEY
npuHOMnTepi.  MoJleKynanblK — JKyHeney — KoHe
OduocucTemMaTHka.

TakcoHomMuveckas W TOMYJSIIHOHHAS CTPYKTypa
Buna. Mopdomororeorpadudaeckas, SKOI0THICCKas 1
reHeTndeckas AudQepeHuanus, MPOUCXOKICHUS U
SBOMIIOIUSL  BUAA. TaKCOHOMHYECKHUE KaTeTOpHH.
I'eHdKONMOTHYECKHE ¥ TIOMYJSIIMOHHO-TEHETHIECKHE
kareropuu. OxoTun. buorum. [lomymsamnus. [dem -

aJIeMEHTapHas JIOKanbHasg momynsauus. [amozem.
Ilongxompl K CTPYKType | 3BOJIOLNMH  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.




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

OKy makcamut / Yueonan yenv/ Purpose

KaHa MIHJETTePi TYXKBIPbIMIAy MEH IIelTy/e Kociou
KBI3MET calachlHIarbl ipremi OHOJIOTASIIBIK
TYKBIppIMAAMaiapAbl OJaH opi MaijajgaHy YILIiH
OMOJIOTHSIHBIH 3aMaHayu Mocellesiepl Typalibl O11iM MEH
TYCIHIK KaJIBIITACTHIPY.

dbopMupoBanue 3HAHUU " MMOHUMaHHUS
COBPEMEHHBIX npo0iem Oounosorun JUTST
JATBHEUINETO UCTIONb30BaHUs (hYHIaMEHTAIBHBIX
OMOJIOTMYECKHUX  TIpEJCTaBICHU B cdepe
npodecCHOHATBLHOM JIESITEIIbHOCTH npu
MIOCTAHOBKE U 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.

Oxbvimy nomuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbl ¢oTTi asiKkraraHHaH KeiiiH OLtiMaadymbLiap
- CEHIMJII aKmaparTapiabl aly dIICTEPiH, OJapIbl COHFBI

’KaHAJIBIKTapFa COWKeC cayaTThl TY3€TyAl TYCiHY;
MOJICKYJANIBIK ~ OMOJOTHSHBIH  iprefli  JKeTICTIKTepi,
Ouvonorus  FBUIBIMAAPBIHBIH ~ JaMybIHA COHFBI

KETICTIKTEPIIH ocepi; TEOPHUSIBIK OHONOTHUS MEH
HBOJIIOLUSUIBIK TEOPUSAAAFbI, JaMy OMOJIOTUSACHIHIAFBI
COHFBI  TYXKBIpBIMJAMalap; TEOPHSUTBIK ~ JKOHE
HKCHEPUMEHTTIK OHOJOTMsI MEH DJKOJIOTUS  JKOHE
HBOJIIOIUSUIBIK TEOPUSHBIH COHFBI TYKBIPBIMIaMAIapPHI.
- OMOJIOTUSHBIH ©3€KTI Macelenepi OOWBbIHIIA FHUIBIMU
JIepeKTepAl TaJjay KOHE ChIHU TYPFBIIAH TYCIHY; JKaHa
OUTiIM MEH JaFAbUIaplblH OIICTEpIH KOJJaHy MKOHE
oJapApl MPaKTUKaIa KOJIaHy; Kojaa 0ap aKkmaparTsl 03
OeTiMeH  Tanjgayra, OWOJIOTHUSIIBIK  FHUIBIMIAP/bI
JTaMBITY/IBIH TIEPCIEKTUBANIBIK OaFbITTAphl CalaChIHIA
aJIbIHFaH aKIapaTThl CBIHU TYPFBIAAH TYCIHAIPYTE.

- 3aMaHayd OWOJIOTHSHBIH OJlICHAMACKHIH, FBUIBIMHU
HETI3/IeIreH MakcaTTapibl, MIHJIETTEpPAlI KOI0 IKOHE
MoceJeNiep/li MIeNTy, TalKbllay MOJCHHETIH HeNeHY;
OMOJIOTHSUTBIK TEOpHSUIap MEH TY)KbIphIMJamalap/ibl
olapAbl 3€pTTeY MEH d3ipiieyle KOJJAaHy oOJicTepi;
TYKBIpBIMIAMaNIbIK-KaTeTOPUSUIBIK ~ ammapar, —Tajjay
JaFapuIaphl JKOHE KOciOW caslafiarbl FBUIBIMH 3€pTTey
ozicTeMeci, Taljay QuicTepi; anfaH  OUTIMJIEpiH

ITocJie ycnemiHOro 3aBepiieHUus1 Kypca
oOyuarommecsi OyayT

- TOHUMaThb METOJbl MOJIyYE€HHUS JOCTOBEPHOM
uH(pOpMAalMM WX TPAMOTHYIO KOPPEKIHIO B
COOTBETCTBMM C HOBEHWIIMMH pa3pabOTKaMH;
(dyHIaMEHTAIbHBIC JTOCTHIKCHUS MOJICKYISIPHOMN
OMOJIOTHHU, BIUSHHUEC MOCIECIHUX IOCTHIKCHHMH Ha
pa3BUTHE OWOJOTMYECKHX HAayK, HOBEHIIHE
KOHIENIIMK B TEOPETUYECKON OHOIOTMU U
ABOJIIOIIMOHHON TeopuH, OWOJOTUM Pa3BUTHS,
HOBEHINIMEe KOHIEMINH B TEOPETUYECKOW U
IKCIIEPUMEHTAILHOW OWOJIOTUM W JKOJIOTHU U
JBOJIFOLIUOHHON TEOPHHU.

-aHAJIM3UPOBATh W KPUTUYCCKH OCMBICIHBATH
MAacCHB HAyYHBIX JaHHBIX TIO0 AaKTyalbHBIM
npoOaeMaM OMOJIOTHH; TIPUMEHSITh METO/Ibl HOBBIE
3HaHHWA ¥ YMEHUS H UCIHOJb30BaTh HUX B

MPAKTUYECKON JeSTeIbHOCTH; CaMOCTOSATEIbHO
aHATM3UPOBaTh  UMEIOIYIOCS — MH(OPMAIHIO,
KPUTHYECKU OCMBICIINBAET HOJy4EHHYIO
uHpopManMi0o B 00JacTH  MEPCHEKTHBHBIX

HaIpaBJIeHUN Pa3BUTHs OUOJIOTHYECKUX HAYK.

- BIQJICTh METOJI0JIOTHEH COBPEMEHHOM OHUOJIOTHH,
Hay49HO-000CHOBAaHHOMN MOCTAaHOBKOM I1€7TH, 3a7a4
U pelieHueM npobiieM, KYJIbTYpOl JHCKYCCUU;

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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OMOJOTHSUTBIK  FBUIBIMHBIH Op TYpJi  cajalapbiHIa
KOociOM 1iCc-opeKeTTeri CTaHAApTThl JKOHE CTaHAApPTThI
eMecC MIHJIETTEep/I ey YIIiH KOJIaHy JaFIbLIaphl

METOJaMH  HCHOJIb30BaHUS OMOIOTHYECKUX
TEOPUIl U KOHLENIHI B CBOUX HCCIIEIOBAHUAX
pa3paboTKax; MOHATUHHO-KATErOpruaIbHbIM
armapaToM, HaBbIKAMHM AHAJIW3a U METOHOJIOTHEU
MIPOBEICHUS Hay4HbIX uccae0BaHU I B
npodeccuoHanbHOM  cdepe,  aHATUTHUYECKUMU
METO/JaMH; HaBBIKAMH MPUMEHEHUS MOJYyYEHHBIX
3HaHUU B Pa3IMuYHBIX 00JacTSIX OMOJOTHYECKON

HAayKd  JUIsl  pEIIeHHs]  CTaHAApTHBIX U
HECTaHJIAPTHBIX 3aJa4 B NpodecCHOHATBLHOU
NESATETbHOCTH

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

Kypcmuiy kvickawa mazmynst / Kpamkoe codepocanue kypca/ Course summary

Kazipri OMoJIOTHSIHBIH 33€KTI MoceseliepiH KO KOHE
HICIIYIIH O/ICHAMANBIK Herizfepi. PU3nKa-XUMUSIIBIK
OWoyoruss  JkoHEe  OWOTEXHOJIOTHUSHBIH  3aMaHayH
OarpiTTapsl. buokayinciznmik Mocenenepi. ['eHeTnka

KOHE MOJICKYJAIIBIK OMOJIOTUSHBIH Ka3ipri Macenesnepi.
buonorus FBUIBIMIAPBIHBIH MePCIIEKTUBAJIBIK
OarbITTapHI.

MeTo0I0THYEeCKHE  OCHOBBI  ITOCTAHOBKH U
pa3pelieHus] aKTyalbHBIX MPOOJIeM COBPEMEHHOU
OMOJIOTHH. CoBpemeHHbIE HaIpaBJICHUS
(OUBUKOXMMHUYECKON OMOJIOTMH U OMOTEXHOJOTHH.
[Tpobnembr  OmoGe3omacHocTH.  COBpeMEHHBIC
poOJIEMbl TEHETUKUA U MOJIEKYJISIPHON OMOJIOTHH.
[lepcrieKTHBHBIC HAMPABICHHUS OMOJOTUYCCKHIX

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.

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programme manager

Cynranrazuna ['.2K.

Cynranrazuna ['.K.

10




Ocimoikmep GuoOXuMuACHL MEH PuU3UON02UACBIHbIH, maHoay bl mapaynapot / Hzopannsle znasvl ouoxumuu u uzuonozuu pacmenuii / Selected topics in

plant physiology and biochemistry

OKy maxcamut / Yueonaa yenv/ Purpose

OCIMIIKTEPAIH TIPIIUIIK OpPEKETIHIH Heri3iHae
KATKAH JKalbl 3aHJABUIBIKTAD MEH HAaKThI
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

Oxbvimy nomuceci / Pezynomamut ooyuenusn / Learning outcomes

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

OMOXMMUSUIBIK TIPOLECTEP/Ii, OJAPIBIH KYPYiH
KOHE OCIMJIK OpraHu3MiH YHBIMIACTBIPYABIH
0apIBIK KYPBUIBIMIIBIK JICHTCHICPIHICTI 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 XKOHE (DU3MKO-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
(bU3HOTIOTHACHI MEH OMOXUMUSICHI CaJlaChIHIAFbl
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
IIPOLECChl B PACTEHUSX, HX MPOTEKAHHE M
MEXaHU3MBbl PEryJslUM Ha BCEX CTPYKTYPHBIX
YPOBHSX OpraHu3aluu PacTUTEIBHOTO
OpraHu3Ma; 3aBUCUMOCTb  (DPU3MOIOTHYECKUX
IPOLECCOB OT BHYTPEHHUX U  BHEIIHUX
(bakTOpOB Cpeabl.

- NPUMEHATH TOJY4YECHHbIE
3HaHUS UL OOBACHEHMS
(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
WCCIIEIOBAaHUN B  00MacTh  (U3HOIOTHUA U
OMOXMMUH pacTEeHUH.

- o0JamaTh HaBBIKAMHU

TEOPETUICCKHE
oco0eHHOCTER
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. HCITOJIH30BaHUS HAYYHO-TEXHUYECKOW M HAy4HO-

MeToAuYecKoW  MHpOpManmuu B 001acTH

(bu3HoI0THH U OMOXUMHH PACTCHUM.

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepicanue kypca/ Course summary
OcimIikTep iy METa0OIUTTEDI. Kipicre. | Merabonutel pacrenuii. benxosbie Bemectsa | Plant metabolites. Protein substances of plants. Plant
OcimuikTepain  akybl3  3arrapel.  Ocimjik | pacTeHuil. YriueBoxsl pactenuid. Pactutensnbie | carbohydrates. Plant lipids. Organic acids and their
KeMipcyJiaphbl. Ocimaik AunuATepi. | AAIAIDL OPFaHH‘leCKHS KHCIIOTBI H HX 06Melj- exchange. Vitamins. Secondary plant metabolism.
OpraHuKanblK KBIIKBULIAD JKOHE oapiply | DATaMuHbl. BToprdnbiii metabomnsm pactennil. | physiological processes of plants. Photosynthesis. The
aIMacysl. Buramunzep. Ocimpixrepyin | PYSHOTOTMICCKUE  NIPOUCCCBI  PACTEHMH. | chamistry of plant respiration. Membrane transport in
Kaiitamama  meraGommami.  Ocimikrepin | DOTOCHHTES.  XMMHMSM IBIXAHHA  PACTCHMH. | banve 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  TCHETUKAIBIK  OHE  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

Cynranrasuna ' K.

‘ Cynranrazuna ['.2K.
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Ocimoikmepoin, me3imoinici scaone cmpeccopnvlk hakmopnapul / Ycmoiuiuugocms u cmpeccoswvie paxmopul pacmenuii / Plant resistance and stress factors

OKy makcamut / Yueonan yenv/ Purpose

cTpeccTik  (akTopmapablH  ocepi  Ke3iHJe
OHTOI'E€HE3 OapbIChIHIA OCIMIIKTEPAIH
(YHKIIMOHAIABIK OCHiMIENyiHIH TYPaKTBUIBIFBI
MEH MEXaHM3MJEpi Typaibl  TYCIHIKTEepIl
KAJIBIIITACTBIPY; OPTYPIIi IKOJOTHUSIIBIK TOITAFBI
OCIMIIKTEePAIH TIPIIUIIK OpPEKETIHIH Heri3ri
MPOLIECTEPIMEH, YKacyIIajiap, OpraH >KOHE TYTac
OpraHu3M JICHICHIHJIE OJapiAbIH pETTeNyi MeH
BIKIAIJIACY PUHIAIITEPIMECH TaHBICY;
JOKTOPAHTTAP IbIH CTpECCTIK KE3CHIH/IC
OCIMIIKTepAE HETI3ri (U3NOJIOTHIBIK KOHE
OUOXUMUSIIBIK MPOIIECTEPIIH eTy
epeKIIeTIKTepiHe KAThICTBI MaTepUaIbl 63
OeTiHIIe Taljay, CAIBICTBIPY JXKOHE JKAIIbLIAY
KaOUIeTTepiH 1aMBITY; CTPECCTIK (haKTOpIapIbIH
ocepl Ke3iHJe OCIMAIKTEpIiH (QYHKIIMOHAIIBIK
JTMArHOCTUKACHIHBIH SJIICTEPIH MEHTEPY.

dbopMupoBaHue MIPEICTaBICHUM 00
YCTOWYHBOCTHU u MeXaHH3Max
(GYHKIIMOHATBHOW aJanTaliid pPacTCHH B
XO0Jle OHTOTeHe3a MpHU JAEUCTBUU CTPECCOBBIX
(GakTopoB; 3HAKOMCTBO C  OCHOBHBIMHU
IpoLeccaM >KU3HENEATEIbHOCTH PaCTEHU
Pa3HBIX 3KOJOTMYECKUX TPYMI, MPUHIUIIAMHA
UX PEryasiiuud W HHTErpallid Ha YPOBHE
KJIETKH, OpraHa U 1eJOro OpraHu3Ma;
pa3BUTHE Y JIOKTOPAHTOB CIOCOOHOCTEH K
CaMOCTOSITEIbHOMY aHaJu3y, COMOCTABICHUIO
U 0000IIeHHI0O MaTepuana, Kacarollerocs
0ocoOeHHOCTEeH MPOTEKaHUS OCHOBHBIX
(bU3HONIOrHUECKUX u OMOXHUMHUYECKUX
MPOIIECCOB Yy pAcTEHUW B TMEPUOJ| CTpPecca;
OCBOCHUE METO/IOB (GyHKIIMOHATILHOM
JIMArHOCTUKW PACTCHUH NIPU JEHCTBUU HA 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.

Oxbvimy nomuceci / Pesynomamul ooyuenusn / Learning outcomes

Kypcrbi CIOTTI KeiliH
oimiManymbLIap

- CTpecc Ke3eHIHJE OCIMIOIK OpraHu3MiHIH
KOpIIaFaH OpTaMEH e©3apa OPEeKeTTeCYiHIH
HETi3T1  3aHABUIBIKTaphlH TYCIHY; 9p Typii
cTpecc (aKkTOpIaphIHBIH ocep eTy (OHBIHIA
OCIMIIKTepAIH  (YHKUMOHANJIBl  JKyHesnepiH
yiiecTipy epeKIeaikTepiH.

- JKaFJail esrepreH Ke3qe oCiMIIK OpraHu3MiHIH
OeifiMziely MYMKIHAIKTepiH Oaranay; CBHIPTKbI
¢dakTopnapaelH  Oenrini  Gip  TUnTepl  MeH
KOHIIEHTpaLHUIChIHA ocIMIIK TIPUIUTITIHIH
HET13TI1 NPOLeCTePiHIH Ce31MTaJIBIFbIH allly/Ibl.

asiKTaraHHaH

IHocie ycnemnoro 3aBepueHus Kypca
o0yuarommecsi OyayT

- TIOHMMAaTb OCHOBHBIE 3aKOHOMEPHOCTHU
BSaHMOI[GfICTBHﬂ opranndMa pacTCHUusd C
OKpY’KaIOIlleW Ccpefod B IEPHUOJ CTpecca;

0COOEHHOCTH KOOpJMHAIINH
(YHKIMOHATIBHBIX CUCTEM pacTeHus Ha (oHe
NeHCTBUST ~ Pa3sHOOOPAa3HBIX  CTPECCOBBIX

(baxTopoB.

- OICHHUBATh aJallTallTMOHHBIEC BO3MOKHOCTU
pPacTUTENLHOTO OpraHM3Ma MpU H3MEHEHUHU
YCHOBHﬁ; BBISIBJIATD YYBCTBUTCIIBHOCTD
OCHOBHBIX NPOIIECCOB KH3HEIEATEILHOCTH

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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TO3IMIUTIK JKOHE  CTpece
cajachIHIarbI TEOPHSIIBIK
OHJICY JaFIplUIapblHAa He 0O0y;
OCIMIIKTEPAIH KOpIIIaraH opra MEH
AHTPOTIOTEHIK  (DaKTOpIapAblH  ocep €Ty
Ke3iHzeri (QyHKIMOHAIABIK JKaFIalbIH 3€pPTTEYy
o/IicTepiH OKH/IBI.

- eciMIiKTepre
(dhakTopnapbl
aKImaparThl

pacTeHHii K OINpENeJICHHBIM BHIAM W
KOHIICHTPAIIUSIM BHEITHUX (PaKTOPOB.

- o0manarpb HaBbIKaMU 00paboTKu
TEOpPETHYECKOW HHGPOpMaMK B  0OJACTH
YCTOMYMBOCTH U  CTPECCOBBIX  (PAKTOPOB
pacTeHwmii; METOIaMHu U3yUYCHHUSI
(YHKIMOHATIBLHOTO COCTOSIHUSI PACTCHUU TIPH
JNEHCTBUM HAa  HHUX  OKOJIOTUYECKHX U

AQHTPOTIOTEHHBIX (PAKTOPOB.

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

Kypcmuviy Kvickawa mazmynot / Kpamrkoe codepircanue Ky,

ca/ Course summary

OCIMIIKTEpIIH  TYPaKTBUIBIK  MEXaHU3MJCPI.
Ocimaikrepai CTpeccopiiapAblH ocepiHe
OeifiMyiey CTpaTerwschbl. OCIMIIKTEpIiH Cy
TanmbUIbIFbIHA  TO3IMAUTIT. Cy TaNIIbUIBIFBL.
Tys KyH3edmici. TemmepaTypaJbik
KaraanaapabiH e3repyi. OcCiIMIIKTEPIiH
My3JaTyra TO3IMILIITI. Ocimaikrepae
TEPMOpETTEY MeXaHuMmzepi. OciMIOiKTepaiH
OTTErl TANIIBUIBIFEIHA TYPAKTBUIBIFBL. TOTHIFY
CTpecc.

Mexanu3msl YCTOWUYHBOCTH pacTeHUHN.
Crparerun mnpHCIOCOONEHHUsSI pPAaCTeHUH K
JIEUCTBUIO CTPECCOPOB. Y CcTOWYHUBOCTh
pacTeHMi K BoJHOMY Jepuuuty. BoaHblit
nepurur. ConeBoit  ctpecc. M3MeHEeHHS
TEMIEPAaTypHBIX  YCIOBHUM. Y CTOMYUBOCTH
pacTeHUN K 3aMOpPaXMBAHMIO. MexXaHU3MBbI
TEPMOPETYJSILIUN Y PACTEHUH. Y CTOMYUBOCTD
pacTeHHd K  KHCIOpOJHOMY  aeduuuTy.

OKHUCIHUTENBHBIN 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.

bazoaprama scemexwici / Pykoeooumens npozpammer/ Programme manager

Cynranrazuna ['.K.

\ Cynranrasuna I'. K.
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Ocimoikmep pecypcmapuln cakmayslnoazol ouomexnoaocusanap / buomexunonozuu ¢ coxpanenuu pacmumenvnuix pecypcos / Biotechnology in

Conservation of Plant Resources

OKy maxcamut / Yueonaa yenv/ Purpose

OCIMIIKTEP/IH TEHETHKAIBIK PECypCTapblH CaKTay/Ibl
3epTTey  KOHE  KEHEHTYy  KaXeTTUIr  Typajbl
TYCIHIKTEP/Il KaJbITACTHIPY, TCHETHUKAIBIK OaHKTEp/Ii
Kypy Heri3epiMeH, OMOJOTHSIIBIK MaTepHaIabl Y3aK
CaKTay TeXHOJIOTHUsIIAPBIMEH TaHBICTBIPY.

dbopMupoBanue MIpeICTaBICHUM 0
HE00X0UMOCTHU U3y4YEHUs, pacIIMpeHust
COXpaHEHMsI TC€HETUYECKUX PECYpCOB PACTECHUH,

O3HAaKOMIJICHHC C OCHOBaMH CO3aaHusA
I'CHCTUYCCKUX 6aHKOB, TEXHOJIOTUAMU
JJIUTCIIBHOI'O XpaHCHUA OHOJIOTUYECKOTO
Marcpualia.

formation of ideas about the need to study and
expand the conservation of plant genetic
resources, familiarization with the basics of
creating genetic banks, technologies for long-
term storage of biological material.

Oxbvimy nomuyceci / Pesynomamul ooyuenusn / Learning outcomes

Kypcrbl ¢oTTi asiKkraraHHaH KeiiiH OLtiMaaymbLiap
- OCIMIKTEpHiH TCHETHKAIBIK PECYpCTapbhlH CaKTay
MEH KYMBUIIBIPYJIBIH ©3€KTi MacelesepiH, FhUIBIMU
OpPTAJIBIKTAPBl MEH OJIAPJABIH JKYMBIC OaFbITTaphIH,
OpTYpJi  KIMMATTBIK  JKaFgaiiapjaa — ecIMIIKTep.i
3epTTeYIIH 3aMaHayH 9JICTEPiH KOHE OJapjbl CaKTay

omicTepiH, OWOTEXHONOTUSl CaJlaChIHJIAFbl 3aMaHayH
o3ipyieMeNnepiH TeHETHKAIbIK HET13/1epiH, KEeAEIAETY
MoceJieNIepiH TYCIHY; CTPECCTIK OpTa JKafjailiapbiHa
TO3IMIII OCIMIIKTEP/Il IpiKTEY, OMOJIOTHSIIBIK
pecypcrapsl caxkTay MeH apTTHIPYIBIH
OMOTEXHOJIOTUSIIBIK OMICTEPIHIH T'€HETHUKAJIBIK
Heri3zaepi;

- asiFad OUTIMIEPIH KOJIJaHOAJIbl ecenTepil Mmenly Y-
naiganany, ©CiMJIIK IIUKI3aThlH OaKbIJIaHATHIH >KOHE
0axplIaHOANTHIH Karanmapaa cakray
TEXHOJIOTUSUTAPBIH  KOJJIaHy, aybll IIapyallblIbIFbl
OHJIIPICIH J1aMbITyZa OWOTEXHOJIOTUSIAPbl KOJJAaHY
KQKETTUIITH HEeT137eY;

- arpormeHo3gapja OoJaThlH TaOWFu OMOJIOTHSIIBIK
MPOLIECTEP/Il €CKepe OTBIPBII, MPAKTUKAIBIK eCenTepIi
mienrysie ©3 O€TiHIIEe FBUIBIMU-3€PTTEY KYMBICTApbIH
KYprizy JIaF IBICHI 00myHI; OCIMJIIKTEp
OMOTEXHOJIOTHSICHI CaJachIHIAFbl FHUIBIMU-TEXHUKAIIBIK

[Hocae  ycnmemHoro
oOyuarommecsi OyayT
- IOHUMATh AKTyaJIbHbIE IPOOJIEMbI COXPaHEHUS U
MOOUJIM3alluU TE€HETUYECKUX PECYPCOB PACTEHMH,
Hay4Hble IIEHTPbl W HamNpaBieHUs UX PaboTHl,
COBpPECMCHHBIC MCTOAbl HU3YYCHHA paCTeHI/If/'I B
Pa3IMYHBIX KIMMATHYECKUX YCIOBUSX U METOJbI

3aBeplIeHUs]  Kypca

ux COXpaHEHU, TCHETUYECKHE OCHOBBI
COBPEMEHHBIX pa3paboTok B obnactu
OMOTEXHOJIOTHH, YCKOpSIOLIUE CEJIEKIIUIO
pacTeHUH Ha YCTOMYMBOCTH K CTPECCOBBIM

YCJIOBHSIM OKpY)KAlOIIeH Cpebl, TeHETUYECKHe

OCHOBBI OMOTEXHOJOTHUECKUX METOIOB
COXpaHCHUA HW TPECYMHOXCHUSA OMOJIOTHYECKUX
pecypcos;

- HUCITOJIb30BaATh ITOJIYYCHHBIC 3HAHUA JJISA
pemieHuss  3a7ad  OPUKIAJIHOTO  XapakTepa,
HUCITIOJIB30BAaTh TEXHOJIOTUU XpaHCHUA

pPacTUTENBHOIO MaTepuajga B KOHTPOJIUPYEMBIX U
HEKOHTPOJIMPYEMBIX  YCIIOBUAX, 000CHOBAaTH
HEOO0XO/IUMOCTh TNPUMEHEHHUs] OMOTEXHOJOTHH B
pasBUTHNU CEbCKOXO03IHCTBEHHOTO IIPON3BOACTBA,
- o0magate  HaBbIKAMHM  CAMOCTOSITEIHLHON
MICCJIEIOBATENBCKON 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 FBUIBIMU-OMIICTEMENIIK aKMapaTThl 137ey JKoHe
naiagaHy oicTepi, jKaHAa akKMapaTThIK JKOHE OuTIM
0epy TEeXHOJIOTHSIIAPHIHBIH KOMETIMEH KOCINTIK OLTiMIl
TEPEHJICTY.

MPAaKTUYCCKUX 3aaad C YUCTOM CCTCCTBCHHBIX
OMOJOrHYECKUX IIponeccoB, IMPOUCXOOAININX B

arpoleHo3ax; npueMamMu MOWCKa u
UCIIOJIb30BaHUsl HAYYHO-TEXHUYECKOW M HAy4yHO-
METOAMYECKOW  MHpOpMauuu B 0o0jacTu
OMOTEXHOJIOTHH pacTeHUH, yrayoneHus
npoeCCHOHATBHBIX 3HAHUNA C TOMOIIBIO HOBBIX
MH(OPMaLIMOHHBIX U 0o0pa3oBaTeNbHbIX
TEXHOJIOTH.

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 kvickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

buoTtexHoorus: KeTicTIKTepi, Macenenepi, Ooamarsl.
I'eneTHKaIbIK WHKEHEPHUSL. ¥ samm1 HHXEHEPHSL.
OcCIMIIKTEPIIH ’KaHa COPTTapbIH JKOHE
MUKPOOPTaHU3MICPIIH ITaMMIAPBIH JKaKCapTy JKOHE
AKaAKCapTy. Ceneknus MEH ociMIIK
AP yanIbUTBIFbIHIaFbI xKacymia JKOHE yima
ouorexHonorusicel.  Jlakpuimapael  KakcapTry — YUIiH
COMAaKJIOHAJIBJIBI ~ BapHWAlMSIHBI  KOJJaHy.  YJma
MOJCHHUETIH/IETT TalIONITapIbIlH WHAYKIHICH >KOHE
ONIApJIbIH  CEJICKIMSIAaFbl  MaHbBI3Bl. | CHETHUKAIBIK
uHxkeHepus. KIOHOBIK MHKPOKOOEHTY >KOHE OCIMIIK
JICHCAYJIBIFBIH JKaKcapTy. | €HeTHKANBIK WHXCHEPHSI.
OcimaikTepai KOpFayJarbl OMOTEXHOJIOTHSL.
AybUTIIapyanbUTbIK MUKPOOHOJIOTHSICHI M€EH
arpodKOJIOTHSICHIHBIH OMOTEXHOJOTHSUIIBIK acHeKTLIepi.
['eH0(OHATHI KPUOKOHCEPBALIMSAIIAY.

buotexHonorus: JOCTUKECHHS, po0IIeMBlI,
MEePCIEKTUBBI. 'enetnyeckas WHXXEHEPUSL.
Knerounas wunxeHepus. BoiBeneHHE HOBBIX U
YIIYYIIEHHE CYIIECTBYIOIIMX COPTOB PACTCHHI U

mTaMMOB MHUKPOOPraHu3MOB. Knerounas u
TKaHCBas OHMOTEXHOJIOTHS B CCIICKIIMHN u
pPaCcTCHUCBOACTBC. Hcnonp3oBaHue

COMAKJIOHAJIbHOM M3MEHYMBOCTH JJISl YIIY4ILIEHUS
c/X KyabTyp. MHIyKUMS TariouioB B KyJlbType
TKaHU U WX 3HAUYEHUE B celeKIuu. [ eHeTnueckas
nHxeHepus. KiloHallbHOE MHKpPOpa3MHOXEHHE U
03710POBJIEHUE pacTeHu. I'enernyeckas
WHXXEHEpUsA. bUOTEXHOIOTUS B 3aIIUTE PACTCHUM.
buortexHonornueckue ACTEKTBI c/x
MHUKPOOHOJIOTUN " arpo3KOJIOTHH.
Kpuocoxpanenue renodonma.

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.

bazoapnama scemexuiici / Pykosooumens npozpammst/ Programme manager

Cynranrazuna [ K.

Cynranrasuna [". K. ‘
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I'eo6omanuxa monvipakmany nezizoepimen / I'eobomanuka c ocnosamu nousoseoenus / 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 OYBEHHBIMH
CBOMCTBaMH u poueccaMu
O0YBOOOPA30BaHUs,  KIACCH(PHUKAIMOHHBIX
eIMHUIIAX reo00TaHUKH, pacTeHusx
UHIIKaTOpax u 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 wunits of geobotany, plant
indicators and geobotanical mapping.

Okbimy namuoceci / Pezynomamut 00yuenun / Learning outcomes

Kyperbl coTTi  asikraraHHaH Keilin Outim
ajrymbLiap
-TOIIBIPAKTHIH HET13T1 TUTIITEPiHIH

reo00TaHUKAJIBIK €PEKINETIKTePiH, TOMBIPAKTHIH
KYHapJIbUIBIK JCHIeHiHE COWKEeC OCIMIIKTEpP.IiH

KOPCEeTKIIITEPiH, KOpLIaFaH OpTaHbIH
PEaKIHSACHIH, TOTIBIPAK BUTFAJIJIBIFBIHBIH
TaOUFaThIH, reo00TaHUKAHBIH
KJIaCCU(UKALIUSIIBIK O1pJiKTEpiH,
reo0OTaHUKAJIBIK KapTara Tycipy Heri3JiepiH
TYCIHY.

- JajanblK  JMAarHOCTHKAa  HOTHIKECIHJe

TONBIPAKTBIH KYHENl OpHaJacyblH aHBIKTAY;

TOMBIPAK  TY3Y (aKTOpJIapbIHbIH  TOMbIPAK
KACHETTEpPIMEH  KOHE  TOMBIPAK  TY3LIy
nporecTepiMeH OaliIaHbICHIH Tajnjay;

3epTTeNreH TaOuFu alMaKTapAarbl TONBIPAK
KaMBUIFBICBIHBIH reo00TaHUKAJIBIK
JTMArHOCTUKACKIH JKYPTi3y.

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

ITocne ycnemHoro 3aBepuieHns Kypca
odyuyarwimuecs OyayT
- TMOHMMaTh Ire00OTAaHMYECKHE O0COOCHHOCTH

[JIaBHEHIIMX ~ THUIOB  IIOYB,  PaCTCHHS
I/IHI[I/IKaTOpI)I B COOTBCTCTBHUHU C ypOBHeM
IVIOJOPOJIMs  TMOYB,  PEAKIUH  CPEJibl,
Xapakrepa YBIAXHEHUSA MOYB,
KJIacCU(UKAMOHHBIE €INHUIIBI T€0O00TaHUKH,
OCHOBBI reo00TaHHYECKOTO
KapTorpadupoBaHusi.

- ONpCACIATE CUCTEMATUYCCKOC ITOJIOKCHUC
IMOYBBI B PE3YJILTATC MIOJIEBOM JAUarHOoCTHUKH,

IIPOBOJUTH a”HaIIN3 CBS3U (dakTopoB
OYBOOOpa30BaHUs c [IOYBCHHBIMU
CBOMCTBaMH U poLeccaMu
OYBOOOpa30BaHUS; IIPOBOJIUTH

re000TaHWYECKYIO TUArHOCTHKY TTOYBEHHOTO
IOKPOBa B U3y4aeMbIX MMPUPOJAHBIX 30HAX.
- BIAJIETh METOJAMH IIOJIEBBIX HMCCIEIOBAHHUH
B 00JIacTH Te00O0TaHHUKH U TOYBOBEIEHUS,
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 mazmynot / Kpamkoe codepicanue kypca/ Course summary
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'eoboTaHnka MEH TOMBIpAKTAaHYABIH ©3apa

B3anmocBs3b T€000TaHUKH U ITOYBOBCACHHUA.

The relationship between geobotany and soil science.

OaliIaHbICHI. duroneno3-reoboranukanbiy | PUTOLEHO3 - OCHOBHOM 00beKT reoboTanuku. | Phytocenosis is the main object of geobotany. Indicator
HET13T1 00BEKTICI. Ocimuikrep MmeH | MHaukaTopHbIe — cBoiicTBa  pacteHuit  u | properties of plants and phytocenoses. Parent rocks.
(buTOLECHO3JapABIH, MHIMKATOPIIBIK KacuerTepi. | ¢puToreHo3oB. IlouBoobpasyromme mopozsl. | Weathering of rocks and minerals. Migration of chemical
[TouBooOpa3yromue JKBIHBICTAPBI. Tay | BeiBeTprBaHue TOpHBIX HOpoj 1 MuHepayoB. | elements in soils. The role of organisms in soil formation.
KBIHBICTApBl MEH MHHEpaaapabl skenjey. | Murpamus XuMudeckux 3jaeMeHToB B mousax. | Genesis and classification of soils. The main geographic
TonblpakTarbl ~ XUMHSUIBIK ~ 3JeMeHTTepAiH | Poiap  opranusmoB B mouBooOpasoBanum. | patterns of the distribution of soil and vegetation cover
MUTPALHSCHL. TomsIpak ty3yaeri | I'enesuc u knaccudukanus mous. Ocuosubie | Natural zoning. Land resources of the world. Accounting
opranm3MepaiH peii. TombIpakThlH TeHE3HCi | reorpapuyeckue 3akonomepHoctu | and mapping of soils. Geobotanical and soil surveys and
XKoHE KiKTenyl. TombIpak koHE OCIMIIK | paclpOCTpaHECHHS MTOYBEHHOTO u | mapping.

’KaMBLIFBICBIHBIH TapaTybIHbIH HETI3r1 | pacTUTEIBHOTO IIOKPOBa IMpupoaHast

reorpausUIBIK 3aH/IbUTBIKTAPBI. XKep | 30HAIBHOCTD. 3eMeNbHBIE PECYpChl MHUDA.

pecypcrapsl aeM. TOIBIPAKThI €CEIKE aly )KoHe | YueT W KaprorpagupoBaHHE  ITOYB.

kaprorpadpusuiay.  ['eo0OTaHUKAIBIK  JkoHE | ['eoboTaHHYecKue u HIOYBEHHbIC

TOIBIPAKTHIK 3epTTeyiep ’KoHe | 00cien0BaHus U KapTorpadupoBaHue.

Kaprorpadusay.

bazoapnama scemexuiici / Pykosooumenwv npozpammsr/ Programme manager

Cynranrasuna ['.2K.

Cynranrasuna I'. K.
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Fourvimu mempus / Haykomempus / Scientometrics

OKy maxcamut / Yueonaa yenv/ Purpose

FBUIBIMH ~ OAQFBITTBIH JaMYBIHBIH OOBEKTHBTI
OcifHeciH Oepy, OHBIH 33EKTLUIITiH, 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

Kypcrsi COTTI Keiiin
OimiManymbLIap

- COLMOMETPHUSHBIH  HETI3Ti
TYCiHY;  CTaTUCTUKaJbIK  Oaranay

TUIIOTE3aHbl  TCKCCPY, KJIaCCHKaJIbIK  XXOHC

asiIKTaraHHaH

3amaHayd MayiMeTrtep Kopbl Scopus, Web of
OMOJIOTUANA KOJNIAHBLUIATHIH HETri3ri

Science;
MaTEeMaTHKAJIBIK MOIEIbIEP.

- FBUIBIMH KBI3METTIH OHIMILUIITiH OakpuIay

YIIiH FBUTBIMH-METPHUKANIBIK SHICTepAl KOJIIaHy;

FBUIBIMA BIIEKTPOHIBIK KiTamxaHaaapabl
KOJIJIaHYy; 3epTTeYyliH MEPCIEKTHBAIIBIK
6aFBITTapI)IH AHBIKTAY.

- 3epTTey OKYprizy KesiHae 3epTrey ic-

OpEKETIHIH JaFfplUlapblHa HWe 00Jly; FBUIBIMHU
ANEKTPOH/BIK KiTalxaHaIapMEH ©31H]IIK JKYMBIC;
MoJTiMeTTep 0a3achIMEH KYMBIC Kacay SJICTepi;
SKCIIEPUMEHTTEPAl JKOocmapiay >KoHE OTKI3Y;
FBUIBIMH  OasHIaMaiap MeH MaKajJalapabl
TipKey.

TYCIHIKTEpiH
KOHE

ITocse ycnemHoro 3aBepuieHus Kypca
odyuyarwimuecs OyayT

- MOHUMATh OCHOBHBIC TTOHSITHS
HAYKOMETPHH, CTATHCTUYECKOE OIICHUBAHUE
U TIPOBEPKY THUIOTE3; KJIacCHYEeCKHe |
coBpeMeHHbIe 0a3bl JaHHBIX Scopus, Web of
Science; OCHOBHBIE MaTEMAaTUYECKHE MOJICIH,
UCTIOJIb3yeMbIC B OUOJIOTHH.

- WUCIIOJIb30BaTh HAayKOMETPUYECKHE METOJIBI
JUTSE MOHUTOPUHTA MPOTYKTUBHOCTH HAYyYHOU
NEeSITETbHOCTH, ~ TIOJIB30BAThCS  HAYYHBIMHU
AIEKTPOHHBIMU OHOTMOTEKAMHU; OMPEIEIITh

NEPCIEeKTUBHBIE  HANpaBICHUS  HAYYHBIX
UCCIIEI0BAHUMN.

- o0nanath HaBbIKaMU Hay4yHO-
UCCJIEOBATENbCKON  JEATEIBbHOCTH  IIPH
MPOBEJICHU U HCCIICIOBAHUM;
CaMOCTOSITENIbHOW  paboTOM ¢  Hay4YHBIMH
ANIEKTPOHHBIMUA ~ OMOJIMOTEKAMH; METOJaMHU

paboThl ¢ 0a3aMu JTaHHBIX; [UTAHUPOBAHUS U
MIPOBEJCHUS JKCIIEPUMEHTOB; O(GOPMIICHUS
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 MakananmapaplH AoWekcd3 muaekcrepi. | UHAeKchl LUTHpOBaHMS HayuyHbIX cTared. | FeuibiMu  MakanamapAblH — J9MieKce3  KepCeTKILITepi.
WNndpomerpusi. Feueivm KypHangapaelH | Uapomerpus. Mmmnakt-daxktopsl  HayuHbix | UH(bOMeTpuKa.
UMIOAKTQAKTOPIAphl:  FBUIBIMM  METPUSUIBIK | )KYPHAJIOB:  pacdeT W comocTraBieHue | FrutbiMu KypHaiapslH ocep eTy (akTopyiapbl: FhUIBIMU
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K3pCETKIIITEepAl ecenTey IKoHe

CaJIBICTBIPY. | HAYKOMETPUYECKUX  IOKas3aTresed.  basel

Jlepekrep Kopbl. FBUIBIMUMETPUSUIBIK ammapart. | JaHHbIX.  HaykoMmeTpudyeckuit  ammapar.
Scopus, Web of Science wunaekcrey ymniH | [lomutuka  orbopa  HMCTOYHUKOB IS

K337ep/i 1pIKTEy cascaThl

uHaekcauu B Scopus, Web of Science.

METPUKAIBIK KOPCETKIIITEPAl €CenTey *OHE CalbICTBIPY.
Hepexkop. CaiieHTOMETpUsIIBIK anmapar. Scopus, Web of
Science Oarapramanapbiia UHJIEKCTEY YIIiH
JIepeKKe3Jepl TaHAAy cascaThl

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Cynranrazuna I". K.

Cynranrazuna " K.
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Monexynanvix cenemuxkanviy 03ekmi macenenepi / AkmyanvHnole npooiemol monexyaaphnou cenemuxu / Current issues in molecular biology

OKy maxcamul / Yueonan yenv/ Purpose

TCHETHKA CaJIaChIH/IaFbl FBUIBIMHU-3€PTTEY KbI3METIH
KYy3ere acblpyFa KaKeTTI TEOPHUSUIBIK Oa3aHbl

dbopmupoBaHue TEOPETHYECKOM 0a3bl,
HEOOXOMUMOM JJIsi  OCYIISCTBJICHUS HAYYHO-

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

KaJIBIITACTHIPY HCCIIEIOBATEIbCKON  JIESITEILHOCTH B 00JacTH | genetics
TEHETHKH
Okvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes
Kypcetbl CaTTI asiKTaFraHHaH keiiin | [Tocsie ycnemHoro 3aBepuieHusi Kypca After successful completion of the course, students
olriMasymbLIap o0yuarommecst OyayT will be
- KacylIajgarbl — MaTPULAIBIK  HPOICCTEPiH | - [MOHMMAaTh  MOJCKY/sIpHbie  MexaHu3Mbl | - t0 understand the molecular mechanisms of matrix
MOJIEKYJIAIBIK ~MEXaHU3MJEPIH JKOHE OJIap/blH | MATPUYHBIX MPOIECCOB, MPOTEKANIMX B KiIeTKe | processes in the cell and their regulation; fundamental

perTenyiH TYCiHy; Ka3ipri TeHEeTMKaHBIH ipresi
Heri3znepi, OarbITTapbl MEH JKETICTIKTEPi; reHeTHKa
calachlHAAFbl  3aMaHayH  3epTTey  oficTepi;
OroMeauIHA A, aybll [IapyambUIbIFbIH/A,
TaOWFATTHl KOpFay CalachblHIa 3aMaHayd TeHETHKa
KETICTIKTEpIH NaiiianaHyAblH HEri3ri OarbpITTapbl
MeH OOJIaarkl.

- TEHeTHKaHbIH Ipreji  Heri3JepiH, Kasipri
KETICTIKTEpPIH, T€HEeTUKaHbIH JAaMy IMpoliemManapbl
MEH TEHACHLUSIAPbIH, OHBbIH 0acKa FbUIBIMIapMEH
OaiiyTaHBICBIH TYCIHIIPIHI3; TeHETUKAHbBIH 3aMaHay!
KETICTIKTEpl JKOHE OHBI KOJJAHOANBl KOJJaHY

Typallbl aKmapaTTbl CBIHM TYPFBIIAH Talzay,
3epTTEyNIH MEePCIEKTUBAIIBIK OaFbITTapbIH
aHBIKTAY.

- O31HJIK TEeHETUKAJIbIK TEPMUHOJOTHS >KOHE
TE€HETUKAJIBIK TYCIHIKTED; TE€HETUKAJIBIK
MoceJieNiepi  LIelry — QICTepi;  MOJIEKYJAJbIK-

TeHETUKAIIBIK SIICTEpAiH JAaMy MepCleKTUBaIaphbl
TypaJibl aKmapar

U UX PEeryisuio; (pyHAaMeHTalbHbIE OCHOBBI,
HaIpaBJICHUs W JOCTH)KEHHS COBPEMEHHOMN
T€HETUKH; COBPEMEHHBIE METO/bI UCCIIEIOBAHMS
B 00J1aCTU T€HETHKH; OCHOBHBIE HAIpPaBJICHUS U

NEPCIEeKTUBBl  MCHOJIb30BAaHUS  JIOCTHIKEHUI
COBPEMEHHOM TE€HETMKM B  OHOMEIUIIMHE,
CEJIbCKOM  XO034iicTBE, B 00JacTM OXpaHbl
IIPUPOJIBIL.

- 00bsSCHATH (yHAAMEHTaJIbHBIE  OCHOBBI
TEHETHKH, COBPEMEHHBIE JIOCTHKEHMS,

po0JIeMbl U TEHACHIIMU Pa3BUTHUSI T€HETUKH, €€
B3aMMOCBSA3b C JIPYTMMH HAyKaMH; KPUTHYECKH
aHAIM3UPOBATh MH(OpPMALMIO O COBPEMEHHBIX
JOCTHKEHUSX TEHETUKH M €€ MPHUKIAJIHOM
UCIIOJIb30BAaHUU; OMNpPENENsITh NEePCIEeKTHBHbIE
HaIpPaBJICHUS HAyYHBIX MCCIIEIO0BAHNN.

- BIJIAJIETh TEHETHMYECKOW TEPMHUHOJIOTHEN H
TEHETUYECKUMU MOHATUSMHY; METOJIaMHU
pellieHnss TeHeTUYeCKUX 3ajad; uHopmamnuen o
NEPCIIEKTUBAX pa3BUTHSA MOJIEKYJISIPHO-
TeHEeTUYECKUX METO/I0B

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

Kypcmuviy kvickauwia mazmynot / Kpamrkoe cooeparcanue kypca/ Course summary

TyYKbIM KyaJlaylIIbUIBIKTBIH ~MOJIEKYJIANbIK JKOHE
IIATOJIOTUSIIBIK HeTi31epi. I'eHeTHKAIBIK

MOJ’ICKYJ'IHPHLIC N IHUTOJOIrHYCCKHUEC OCHOBBI
HaCJICACTBCHHOCTH. I'emermueckas

Molecular and cytological bases of heredity. Genetic
variation. Imprinting. Structural, functional and
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33reprimrTik. VMOpUHTHHT. KypbuibIMIbIK,
(YHKIMOHAIIBIK JKOHE ABOJIOIUSUIBIK T€HOMUKA.
Ienetukanelk  OnomHdopmartuka.  ['eHoxyiie.
['eHeTHKANBIK aKmapaTThl JKy3ere acwipy. [eH
OKCHPECCHSICBIH  peTTey MexaHusmzepi. ['eHmix
OpEKeTTI JKy3ere achlpylarbl TEHOMIIBIK KalTa
KYpyAblH pdm. OnureHeruka. JKeke namy
TCHETHKACHI. AmnmonTos. HMIMMyHOTeHeTHKA.
CenexiusHbIH TeHETUKANBIK Heriznepi. CaHIbIK
OenrijaepIiH T€HETHUKACHI. bynannacteipy.
I'ereposuc. UHOpuuHT.

HU3MCHYHNBOCTS. I/IMHpI/IHTI/IHI‘.

CrpykrypHas,

(bYHKHI/IOHaJ'IBHaH N 3BOJIIOIMOHHAsA I'€HOMMKA.

I'eneTnueckas
I'enocucremartuka.
uHpOpMaLUH.

Peanmuzanusa
MexaHHu3MBbI

O6uonHpopmMaTHKa.

T€HETHUECKOU
peryisuu

SKCIIPECCHUU I'CHOB. Pons renoMHBIX IIEPECTPOCK

B peaju3alry '€HHOro JICUCTBUS.
I'enetuka WHJUBUIyaJIbHOTO
Amnmnonro3. HMMyHOreHeruka.

DOUreHeTuKa.
pa3BUTHSL.
I'eneTnueckue

OCHOBBI CCJICKIIMH. I'eneTnka KOJWYECTBEHHBIX

MIPU3HAKOB.
NuOpuauHT.

['uOpunnzanus.

I'eTepo3suc.

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.
Immunogenetics. Genetic foundations of selection.
Genetics of quantitative traits. Hybridization.
Heterosis. Inbreeding

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Cynranrasuna ' K.

Cynranrasuna I'.2K.
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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  I'eH
(dbparMeHTTepiH, BEKTOP MEH HEeJICHYIIIHIH
THICTI KYHeNepiH IalbIHAAYyIbl, JKaHA TEHOM
OpTachIHIAFbl ~ 0OTEH  TEKTI  T'CHETUKAIBIK
MaTepHUaIbl  TachIMaJJay, minry  JKOHe
sKcIpeccHst KezeHaepin oumyni kamtutbiH JJHK-
TEXHOJIOTHSUIAPJIBIH  HETI3/Iepl, NPHHIMOTEPI
MEH TOCUIIEpl Typaslbl HETi3ri TYCIHIKTEp.i

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

KOMETiMEH MICMIIETIH MIHACTTEP Typasibl OuTiM
MEH TYCIHIKTEp/Ii KaJIbIITaCTHIPY.

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

MOAXO0AAX, JeXaImX B OCHOBE
MOJIEKYJIIPHOTO KJIOHUPOBaHUSA
HYKJIEMHOBBIX KHCJIOT, W  BKJIIOYAIOIIMX
3HaHue 3TanoB Beienenus JJHK, renoB w/unm
¢dbparmeHTOB TEHOB, MIOATOTOBKH
COOTBETCTBYIOLIMX  CHCTEM  BEKTOpa U
XO035IMHA, JTallOB IIEpEeHOCa, BCTPOUKU U

JKCIIPECCUN  YYKEPOJHOI'O0 TI'€HETUYECKOIO
Marepuansa B HOBOM I'€HOMHOM OKpPYKEHUU;
dbopMHupoBaHKE 3HAHUW W TMPEIACTABICHUN O

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

menunnaa) JIHK-rexHomoruii u peniaemMbix ¢
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.

Oxbvimy nomuyceci / Pesynomamul ooyuenusn / Learning outcomes

Kypcrbi CIOTTI KeiliH
oiniManymbLIap

- THK TexHoJorusapbIHbIH HET131HAE KaTKaH
OMOXUMMSUIBIK ~ TOCULAEPAl TYCIHY; HYKJIEUH
KBIIIKBUIJAPbIH  YWBIMIACTBIPYJIBIH ~ HETi3r1
npuHuunrepi ckoHe JIHK TexHonorusceHaa
KOJIJaHbUIAThIH oJIapbIH MeTaboaM3MI1
(dbepMeHTTepiHIH KacueTTepi; TeHAepaAl alyAblH
OMOXUMUSIIBIK OPUHIUITED]; JTHK
TEXHOJIOTUSUTAPBIH KOJJIaHy cajlayiapbl (FBUIBIM,
OHJIIpIC, aybUl MIAPYaIIbUIBIFbI, MEJUIIMHA JKOHE
JIEHCAYJTBIK cakray) JKOHE JJHK
TEXHOJIOTUSICBIHBIH ~ KOMETIMEH  IIelIiJIeTiH
FBUTBIMH  JKOHE KOJJIaHOAmbl  MocemeNepiH

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, wucnoiabdyemble B JIHK-

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

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 Kei3mer cananapsiaga JJTHK
TEXHOJIOTUSUIAPBIH ~ KOJIJIAaHY — HOTIIKEJIepIMEH
OalIaHBICTBl FBHUIBIMHM aKHapaTThl i3/1ey >KoHE
Kyueney.

- JIHK TexHonorusnapblH KOJJaHy TypaJibl
aKmaparTbl KaMTHTBIH MOJiMeTTep Oa3achiMeH
XKOHE  OUTiM  KOpPBIMEH  JKYMBIC  ICTEy
NaFaplIapbiHa  Ue  O00y; MOHHIH JKEKelereH
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(ecCHOHATLHOM TOATOTOBKH; MPOBOIAHTH
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; HAaBBIKAMH PEIICHUS YYCOHBIX
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 ~ Kki1oHAay. Bekrtop  kyileci-
IIPOKAPUOT TI€H JYKAPUOTTBIH TI'€HETHKAJIBIK
MaTepuajblH KJIOHAAY YIIiH ueci. [ eHeTHKanbIK
BEKTOpAbIH  emmemiepi. ['enaepai  kaHa
TEHOMIBIK OpTa/a JKEeTKI3y MOHE DSKCIpeccus
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.
['enetndeckue GyHKIIMOHATBHBIE €UHUIIBI, C
KOTOpbIMU NpoBOAAT MaHunynsauuu B JJHK-
TEXHOJOTUSX. MoJeKyJIspHOE KIOHUPOBaHUE.
Cucrtembl BEKTOP-XO35IUH 171l KJIOHUPOBAHUS
FEHETUYECKOTO MaTepuajia IMpPOKapuoT |
JYKapHoT. Kpurepuun TE€HETUYECKOTO
BeKkTopa. CrnocoObl JOCTaBKU U IKCIPECCHS
T€HOB B HOBOM IeHOMHOM OKkpyxenuu. JIHK-
TEXHOJIOTHH B KUBOTHOBO/ICTBE.
ITpounsBoacTBo nekapetB ¢ nomompo JTHK-
TexHoyioruii. Bompockl O0no6e30macHOCTH |
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 / Pykoeooumenw npocpammel/ Programme manager

Cynranrasuna ' K.

‘ Cynranrasuna I'. K.
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