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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIJIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYMEJIICHreH TaHaay OoMbIHIIA
MIOHJIEP Ti31MiH JKOHE OJIap/blH KbICKA CUITATTaMAaChIH KapacThIpabl.

CTyIeHT MaMaHIBIKTapJblH MIHACTTI KOMIIOHEHT/’)KOFapbl OKY  OpPHBI
KOMITOHCHTIHIH  TOHJEPIH MEHIepPYMEH KaTap, YCHIHBUIBIII OTBIpFaH TaHIAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d1Bai3ep keHec Oepemi. CTyIeHT 3aBaii3epMeH
Oipyiece OTBIPHIN, CTYICHTTHIH JKEKE OKY JKOCHApbIH KYpPY YIIIH MOHIEPTe Ka3bLTy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti crygentrep! binmiMm Oepy TpaeKTOPHUSCBHIHBIH OIpTYTACThIFbIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPEeTIHJE KOCIOM JallbIHABIFBIHBI3IBIH
JIEHrel1HEe BIKIa €TETIHIH €CTEe CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
AJIEKTUBHBIX JUCIUIUIMH, KOTOPBINM MpeACTaBIseT COOOW CHCTEeMaTU3UPOBAHHBIM
NepeyeHb AUCUUIUIMH KOMIIOHEHTA IO BBIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3ydeHneM AMCHUIUIMH 00s3aTENBHOTO / BY30BCKOTO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHHUS TUCHUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbranuu no BeIOOPY 3JIEKTUBHBIX JUCHUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM CTYJEHT 3amoJyiHgeT (opMy 3almucu Ha JUCUUIUIMHBL A cocTaBiaeHuss UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaembie CTyaeHTb! BaXHO NOMHUTB, YTO OT TOrO, HACKOJBKO
MPOlyMaHHOW | 1ieiocTHOM OyzneT Bamia oOpa3zoBarenbHas TpPaeKTOPHS, 3aBHCHUT
ypoBeHb Bareit npodeccrnonaabHOM MOATOTOBKH, KaK OYyIyIIEeTo CIeIHaInCTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear students! It is important to remember that the level of your professional
preparation as a future specialist depends on how thought-out and integral your
educational pathway will be.



CemecTp OoiibIHIIA 3JIEKTUBTI MIHAEPAi O6.1y /

PacnipenesieHne 3J1eKTUBHBIX THCIHILIAH Mo ceMecTpam / Distribution of elective

COUrsSes 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

KyKBIK jkoHE ChI0aiiiac KEeMKOPIBIKKA Kapchl MoZIcHHET Herizaepi / OCHOBBI

nmpaBa W  aHTUKOPPYNIMOHHOW KyinbTyphl / Basics of Law and Anti-

Corruption Culture

DKOJIoTUSl KoHE TIPIIUNK Kayincizairi / DOkonorus M 0e30MacHOCTb

xu3nenestensaoct/ Ecology and Life Safety

DKOHOMHMKA KoHE Kocimkepiik Herizaepi/ OCHOBBI HIKOHOMUKH H

npeanpuHIMarenbeTBa/ Basics of economics and business 5 3

KembacmpLibik Herizaepi / OcHoBwl muaepeTBa / Basics of Leadership

Kapxbuiblk cayarTbuiblK Herizaepi / OcHOBBI (pMHAHCOBOM TrpaMOTHOCTH /

Fundamentals of financial literacy

FoulbiMu 3epTTeynepiiH Herizaepi JkoHe akaaeMUusuiblK Xart/  OCHOBBI

HAYYHBIX MCCIEIOBaHUHN M akanemuueckoe mucbMo/ Basics of Research and

Academic Writing

buoxumus / buoxumus / Biochemistry

OU3HONOTUAIBIK YPIAICTEP/l 3epTTEYAIH 3aMaHayu djiictepi / CoBpeMEHHBbIE 6 4

METOBI UccienoBaHus Gu3noIornueckux mpoieccoB / Modern methods of

studying physiological processes

MuxkpoOuonorus / Mukpobuosnorust / Microbiology

buonorusiieik 3eprreynep / buonmornueckue wuccnemoanusi / Biological 6 5

research

Anam anatomusicel / AHaTomus yenoBeka / Human anatomy

Amntpononorust / Autpononorus / Anthropology 6 4

Oomtonus koHe (uiiorenes / DBomouust U ¢unorenus / Evolution and

Phylogeny

I'eneruka / I'eneruka / Genetics

OciMIIiKTep XKacyliagapbl MEH YinagapelHbIH MoieHueTi / KynabpTypa KieTok 6 5

u TKaHel pactenuii / Plant cell and tissue culture

JlanpmadTer qu3zaiin / Jlanamadtaei nusaiin / Landscape design

Jennponorus / Jlennponorus / Dendrology 6 5

I"'enomukanerizaepi/OcHoBeirenomuku/Fundamentals of Genomics

Anmam koHe oKkaHyapmap Qusuonoruscel / dusmonorus uenoBeka U

*uBOTHBIX / Human and animal physiology

Kacka caiif ¢usnosnoruscel xoHe Baseosorus / BozpactHas ¢uznonorus u 6 6

Basieosiorusi / Developmental physiology and valeology

buodusuka/ buopusuka / Biophysics

Kasakcran Ouopecypcrapsl / buopecypest Kaszaxcrana /  Biological

Resources of Kazakhstan 6 6

buoreorpacdus / buoreorpadus / Biogeography

JlanamadgTel AM3alHBIHAAFEI KOMITBIOTEPITIK Mojenbaey / KommbroTepHoe

MoJenrpoBaHre B JaHmmapTHom amzaiiHe / Computer modeling in 6 6

landscape design




Monenu xoHe maigansl ecimaiktep / KynbTypHble U mosie3HbIC pacTeHus /
Cultivated and useful plants

DuUTONATOIOTHSIHBIH MOJICKYJIAJIBIK MexaHU3MIepi/MoJIeKyIsSIpHbIC
Mexaan3Mbl puronaronorun/Molecular mechanisms of phytopathology

[Tapasuronorus sxone ¢puronartonorus / [Tapasuronorus u puronatosorus /
Parasitology and Phytopathology

XKeke namy Oomonorusicel / bruonorus uHauBUAyansHoro passurus / Biology
of Individual Development

OciMiik 3Kotorusicel /Ikosorus pactenuii / Plant Ecology

Cupek Ke3JeceTiH JKOHE >KOMBUIBINT Oapa j>kaTkaH eciMmuiktep / Peakue u
ucuesaronire pacrerus / Rare and endangered plants

BoTaHuKanbIK JKOHE 300JIOTHSUIBIK HOMEHKiatypa / bBoTanudeckas wu
300JI0THYECKas HOMeHKIaTypa / Botanical and zoological nomenclature

JexopatuBti rynueHnipy / JlekoparmBHoe 1BeToBojcTBO / Flower
Cultivation

Jopinik ecimaikrep / JlekapcTBensie pacrenus / Medicinal plants

OciMIIKTep MEH jKaHyapJap/blH TeHAIK WHXeHepuschl/[ eHHass nHXeHepHst
pacrenmii u )xuBoTHBIX/ Genetic engineering of plants and animals




1 2 kypc cTyaeHTTepiHe apHAJIFaH JJIeKTUBTI MoHAep / DJIeKTUBHbIE THCIIUILTHHBI 1J1s1 cTyaeHToB 2 Kypca/ Elective disciplines

for 2nd year students

KYKbIK scone colbaiinac sncemKopavblKKa Kapcol Maoenuem nezizoepi / Ocnoevl npasa u anmuxkoppynyuonnou Kyasmypeul / Basics of Law and Anti-

Corruption Culture

OKy makcamuwt / Yueonan yenv/ Purpose

Cr10aiinac  KeMKOPJIBIKKA Kapchl 1C-KUMBLIT
OOMBIHIITIA KYKBIKTBIK OLJTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaIBIITaCThIPY.

CdopmupoBaTh CUCTEMY IMPABOBBIX 3HAHUU U
FPAKJAHCKOW MO3ULHUU O MPOTHUBOAECUCTBUIO

KOPPYHLMH.

To form a system of legal knowledge and civil position on
combating corruption.

Okptmy namuoiceci / Pezyiomameul 00yuenus / Learning outcomes

Kypcersl CITTI Keilin
OimiManymbLIap

-KazakcTaHHBIH KOJIJIAaHBICTAFbI
3aHHAMAaCHIHBIH Herisri epexenepiy,
MemeKkeTTik Oackapy OpraHJapbIHbIH
KYHeciH, COHAal-aK cbl0ailiac KEeMKOPIBIKKA
Kapchl iC-KUMBUIIBIH MOHIH, ce0enTepi MeH
mapajapblH TYCIHETIH 00JIajIbl;

-OKUFajlap MEH dpeKeTTep/Ii 3aH

TYPFBICBIHAH TaIalIbl;

-HOPMATHUBTIK aKTUIEP i KOJIJIaHy,

COHJIai-aK chibaiiac KEMKOPIBIKTBIH aJbIH

asiIKTaraHHaH

QTYIBIH ~ pYyXaHU-aJaMTepUIUIK  TETIKTEepIH
KOJIIaHabl;
-MEHrepyl THiIC: TYpJl Ky’KaTTapra KYKBIKTBHIK
Tangay  OKYprisy — JaFabUiapbl,  chlOaiinac
HKEMKOPJIBIKKAa KapChl MOJICHUETTI JKETULNIPY
JaFAbUIaphI;

-3 OMIpIHJE ChI0aiIac KEMKOPJIBIKKA KapChl
KYKBIKTBIK O1TIM/II KOJITaHy;

-Oumyre THiC: ChIOaiyiac KEMKOPIBIKTBIH MOHI1
’KOHE OHBIH Maiaa Gony cebenTepi; cbibaitnac
KEMKOPJIBIK ~KYKBIK ~OY3YIIBUIBIKTAp — YIIiH

MOpPAaJIbJBIK-IaMI€PIIITIK  JKOHE  KYKBIKTBIK
KayanKepIIUTiK [apagapbl;
-MeHrepyi Kepek: MOpPAaJIbIbIK caHa

KYHJIBUIBIKTApPBIH 1CKE achIpy »oHE KYHJEIKTI

ITocie ycmemHoro 3aBeplieHUsl Kypca
o0yuarmuecs OyayT

- IIOHUMAaThb OCHOBHBIC ITIOJIOKCHU A
JeMCTBYIOLIETO 3aKOHOJATEIbCTBA
Ka3zaxcrana, CUCTEMY OpraHoB
rOCYJapCTBEHHOTO  YNpAaBJICHUsA, a TaKxKe
CYIIHOCTb, IMPUYIUHBI n MCPbI

IIPOTUBOACUCTBUS KOPPYIILINY;

- AHAJIM3UPOBATh COOBITUS U JIEHCTBUS C TOUKU
3peHus Ipasa,

- IPUMEHSTh HOPMATUBHBIE aKThl, a TaKXKe
3aJIeiCTBOBATH JlyXOBHO-HPaBCTBEHHbBIE
MEXaHHU3MBI [IPEIOTBPALLEHUS KOPPYIILIUU;

- BJAJETh HaBbIKAMHU BEICHMS IIPaBOBOTO
aHaJIM3a pa3jIMyYHbIX JOKYMEHTOB, HaBbIKaMU
COBEpPIICHCTBOBAHUS aHTUKOPPYILIMOHHOMN
KYJIbTYpBI;

- TNPUMEHATh B CBOEH HKU3HEAEATEIbHOCTU
MIpaBOBbIE 3HAHUS IPOTUB KOPPYIIUY;

- 3HaTbCYIIHOCTb KOPPYILMU U NPUYHHBI €€
MIPOUCXOXKICHHUS; Mepy MOpaIbHO-
HPAaBCTBEHHONW M IPaBOBOM OTBETCTBEHHOCTHU
3a KOPPYMNIHOHHBIE TPaBOHAPYLICHHUS;

- peanu30BbIBaThb LEHHOCTH MOpPAJIBbHOIO
CO3HaHMS U CIIEA0BAaTh HPABCTBEHHBIM HOpMaMm
B TIOBCEJIHEBHOW MpakTHKe; paboTaTh Haj
MOBBIIICHUEM YPOBHS aHTHUKOPPYMIMOHHON

After successful completion of the course, students will
be

- understand the main provisions of the current legislation of
Kazakhstan, the system of public administration, as well as
the essence, causes and measures to combat corruption;

- analyze events and actions from the point of view of law,

- apply regulations as well as to strengthen spiritual and
moral mechanisms for prevention of corruption;

- possess the skills of conducting legal analysis of various
documents, skills of improving the anti-corruption culture;

- apply legal knowledge against corruption in their life
activities;

- know the essence of corruption and the reasons for its
origin; the measure of moral and legal responsibility for
corruption offenses;

- to implement the values of moral consciousness and follow
moral norms in everyday practice; to work to increase the
level of anti-corruption culture among young people.
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MpakTUKaaa aIaMIrepIIiTK
YCTaHy; xKacTap apachlHIa
KEMKOPJBIKKA KapChl MOJCHHET
apTThIPy OOMBIHIIIA KYMBIC JKacay.

HOpMaJapbiH
chI0aitiac
JICHI€HiH

KYJIbTYPBI B MOJIOZCKHOU Cpeae.

Kypcmoin

Kbickauwa mazmynot / Kpamkoe codepicanue kypca / Course summary

MeMIleKeT TMeH KYKBIKTBIH HETi3T1 YFhIMJIAphI
MEH Kareropusuiapbl. KYKBIKTBIK — KapbIM-
KatbiHacTap. KP KOHCTUTYHHSIIBIK KYKBIFBIHBIH
Herizgepi. KP OKIMIIUTK >koHE KBUIMBICTHIK
KYKbpIK Herizmepi. KP  A3amMaTTBIK KYKBIK

HeTi37epi.

"Cr10aiiiac KEMKOPJIBIK" VFBIMBIHBIH
TEOPHSUIBIK-9JiCHaMaNBIK Herizaepi. Cribaiinac
KEMKOPJBIKKA  KAapChl  1C-KUMBLI  IIApPThI
peTiHge Ka3aKCTaHIBbIK KOFAMHBIH OJICyMETTIK-
SKOHOMMKAIIBIK ~ KATBIHACTAPBIH  JKETULIPY.
Cei0aitnac KEMKOPJIBIK MiHE3-KYJIBIK

TaOUFaTBIHBIH TICUXOJIOTHSUIBIK €PeKIIeITIKTEDI.
Cei0aiinac KEMKOPJIBIKKA KapChl MOJCHHETTI
KaneimTacTeipy.  ChiOaiimac  KEMKOPIBIKKA
KapChl 1C-KMMBLJT MOCEJIEIePIH/Ie MEMIICKET TIeH
KOFaMJIbIK YIBIMIAPABIH 63apa iC-KUMBLIBL.

OCHOBHBIE TTOHATUS M KaTErOpUU rocyJapcTBa
n mnpasa. IIpaBoBbie oTHOwmEHUS. OCHOBBI
KoHCTUTyIIMOHHOTO mpaBa PK.  OcHOBBbI
aIMUHUCTPATUBHOIO U YrojioBHOro mnpasa PK.
OcHoBbI rpaxaaHckoro npasa PK.

Teopetuko-MeTo1010rHYECKUE OCHOBBI
NOHATUA «KOoppynuuun». CoOBEpIIEHCTBOBAHUE

COLIMAIBHO-OKOHOMUYECKHUX OTHOILICHU I
Ka3aXCTaHCKOro  OOIlecTBa KaK  YCJIOBUS
MIPOTUBOIEUCTBUIO KOpPYILIHH.
[lcuxonoruueckre  OCOOGHHOCTH  MPUPOIBI
KOpPPYILHOHHOTO IoBeAeHus. PopMHUpOBaHUE
AHTUKOPPYILHUOHHON

KyJabTypbl.B3aumoneiictBue rocynapcrtsa U
OOIIECTBEHHBIX ~ OpraHu3alMid B BOIpOCax
MIPOTUBOIECUCTBUS KOPPYIILIUH.

Basic concepts and categories of state and law. legal
relations. Fundamentals of the Constitutional law of the
Republic of Kazakhstan. Fundamentals of administrative and
criminal law of the Republic of Kazakhstan. fundamentals of
civil law of the republic of kazakhstan. theoretical and
methodological foundations of the concept of "corruption”.
improvement of socio-economic relations of the kazakh
society as a condition for combating corruption.
psychological features of the nature of corrupt behavior.
formation of an anti-corruption culture. Interaction of the
state and public organizations in the fight against corruption.

Bazoaprama scemexuici / Pykosooumenn npozpammet | Programmemanager

baiitacosa M.K.

\ Ay0akuposna 3.b.

Ay0akuposa 3.b.




IKonozus yicane mipwinik Kayincizoici / Ikonozus u 6ezonacnocms ncusnedeamenvnocmu/ Ecology and Life Safety

Oky makcamuwt / Yueonan yenv/ Purpose

Texnochepa MeH  Taburm  IKOXKyHenep
KBI3METIHJIET] KayinTi jKOHE TOTEHIEe KayimTi
Karmaumapaa  ecKepTy  KallIeTTepl  JKOHE
SKOKOPFay OMayibl KAJIBIITACTHIPY

DopMHUpPOBaHUE SKO3AIIUTHOTO MBIIIICHUS
CIIOCOOHOCTH TPEIYNPEKIACHUS OMACHBIX
Ype3BbIYANHBIX CUTYyalHi
(YHKITMOHUPOBAHUH TIPUPOTHBIX IKOCUCTEM
TeXHOCHEPHI

u

u
B
u

The formation of eco-protective thinking and the ability
to prevent dangerous and emergency situations at the
functioning of natural ecosystems and the technosphere

Oxbvimy Hamuceci / Pezynomamut ooyuenusn / Lea

rning outcomes

Kypersr  corTi KeiliH
OimiManymbLIap

-9KOJIOTUSHBIH, TIPIIJIIK Kayinci3giri MeH
TYPaKThI JaMyJIbIH HEri3ri
TYKBIpBIMAaMaIapbiH, AQHTPOTIOTEHIIK
KbI3METTIH QJICYMETTIK-3KOJIOT USIIBIK
calIapbIH TYCIiHY;

- ONapAbIH >Kal-KYHiHIH KayinTi JeHreliHiH
TYBIH/IQYBIHBIH QJIJBIH aJIy YIIIH TaOWFU JKOHE
TEXHOTEH/IK  JKyHlelnepaiH  Jamybl  MeH
OPHBIKTBUTBIFBIHBIH 3ep/IeJICHIeH
3aHJBUIBIKTapbIH KOJIJAHY;

- 1CKe€ aCBhIPBUIFaH KOHE BIKTUMAaJ KaylmTep/IiH
TEpiC 9CepiH KOHE OJapiblH JeHreisepiH,
AHTPOIIOTEH/IIK KBI3MET TOYEKeIIepiH Oaranay;
- TexHoc(epaHbIH KayilCI3AiriH apTThIPY
OOMBIHIIA IC - MapaJIlap bl JKocTapiay;

-03 OETIHIIIE )KYMBIC iCTeYy, KOMaHAaa KYMBIC

aAssKTaraHHaH

IIocne ycmemHoro
o0yuarwmuecs OyayT

3aBeplIeHUus Kypca

- MOHMMaTh OCHOBHBIE KOHULEMIIMU 3KOJIOTUH,
0€30MacHOCTH JKU3HEEATEIbHOCTH,
YCTOMYUBOIO pa3BUTHS, COLMAJIBHO-

JKOJIOTUYECKHUE IIOCIEACTBUSA AHTPOIIOT€HHOU
JEeSATEIbHOCTH;

- IIPUMEHATb M3YyYECHHbIE 3aKOHOMEPHOCTHU
pa3BUTUS M YCTOWYMBOCTH INPUPOJHBIX U
TEXHOTE€HHBIX CHUCTEM I IPELyNpEexXIACHUSA

BO3HUKHOBCHUA OITaCHOI'O YPOBHA ux
COCTOSIHHUS;

- OLICHUBAThH HEraTUuBHOC BOSI[GfICTBI/IG
peann30BaHHbIX u NOTEHIUAIbHBIX
ONaCHOCTEH u ux YPOBHU, pHUCKU

AHTPOTIOT€HHOI eI TEILHOCTH;
- IJIAaHUPOBATb MCPOIPUATHA 110 ITOBBINICHUIO
0€30MacHOCTH TeXHOC(hEpHI;

After successful completion of the course, students will
be

- understand the basic concepts of ecology, life safety,
sustainable  development; social and environmental
consequences of anthropogenic activities;

- apply the studied patterns of development and stability of
natural and man-made systems to prevent the occurrence of
a dangerous level of their condition

- assess the negative impact of realized and potential hazards
and their levels, risks of anthropogenic activities;

- plan measures to improve the safety of the technosphere;

- have the skills of independent work, teamwork, decision-
making, critical thinking, the use of digital and information
and computer technologies, working with information.

Autecology. Demecology. Synecology. Biosphere-

ictey, MmemM KaObuinay, CBIHM OMjay, | - 00j1agaTb HaBbIKAMH  CaMOCTOSITEIILHOM
IUQPIBIK JKOHE aKMapaTThIK-KOMIBIOTEPIIK | paboThl, paboThl B  KOMaHjAe, MPUHATHUSL
TEXHOJIOTUSUIApAbl  KOJJaHy,  aKmapaTiieH | peleHui, KPUTHYECKOT O MBIIICHHUS,
KYMBIC iCTey JaFblIapbiHa e 00Iy. NpUMEHEHHUsT UQPPOBBIX U HHPOPMALMOHHO-

KOMITBIOTEPHBIX ~ TEXHOJIOTWM, paboTel ¢

uH(popMaImen.

Kypcmuiy Kbickawa mazmynst / Kpamrkoe cooepacanue kypca / Course summary

Aymakonorus. Jlemakonorus. Cunskonorus. | Ayrakonorus. Jlemdkonorus. CHHIKOJIOTHS.
buocdepa-noochepanbik KoHIenuuscol. | buochepHo-noocdepnas KOHIEMIIHS.

noosphere concept. Natural resources and environmental
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Taburu pecypcrapbl >KoHE ONapAbl THIMAIL
nariganany. Kasipri skahaHIbl 3KOJIOTHSIIBIK
KOHE OIIEYMETTIK -DKOJOTHSIIBIK MAceleep.
Kopmaran opra JkoHE TYpPakThl Jamy.
Kazakcran TypakTel mamy »xoibiHIa. JKachur
SKOHOMUKA. Komnaiinst TOYEKeIIH
KoHIenmuscel.  KayinTmi  koHE  3HSHIBI
(dhakToprapabIH KikTenyi. TeTeHIe xaraaniap
KE31HeT1 iC-KUMBUIIAp PETTIri

IIpuponHble  pecypchl U palOHaIbHOE
MIPUPOIONOIB30BaAHUE. ['moGanbHbIE
9KOJIOTMYECKUE U COLMAIbHO-IKOJIOIMYECKUE
mpoOieMbl  coBpeMeHHOCTH.  Okpykaroras

cpena M ycToiumBoe pasBuTHe. KazaxcraH Ha
OyTH K YCTOWYMBOMY Da3BUTHIO. 3elieHas
sKOHOMHUKA. KOHLENIMs MpueMIeMoro pucka.
Kiaccudpukamust ~ omacHbIX M BPEIHBIX
(akTOpoB. [Mopsimox JeicTBUi npu
Ype3BbIYANHBIX CUTYALUSIX

management. Current global environmental problems,
current social and environmental problems. Environment
and sustainable development. Kazakhstan on the way to
sustainable development. Green economy. The concept of
acceptable risk. Classification of dangerous and harmful
factors.

The order of actions in emergency situations.

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

XKapneiracosa ' J1.

Kapaneiracosa I'. /1.
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IKoHOMUKA dcane KacinkepliK Hez2iz0epi/ OcHo6bl IKOHOMUKU U npeonpunumamenvcmea/ Basics of economics and business

OKy makcamuwt / Yueonan yenv/ Purpose

CanayatTsl SKOHOMMKAJIBIK, OMIBL,
OocekesecTik  oprajna KOCITIOPBIHAAPIbIH
TaOBICTHI KOCIKEPIIiK KbI3METiH
YHBIMJIACTBIPYIBIH TEOPHSIIBIK JKOHE

TOKIPUOETIK AaFIbIAPbIH KAJBIITACTHIPY.

dopmupoBaHHE  SKOHOMUYECKOro  o0Opasa
MBILUIEHHS, TEOPETHUUECKUX M IMPAKTHYECKHX
HaBBIKOB opraHnu3alvnu yCHGH.IHOfI
HpeaNpUHIMATEIbCKON JeSITeNbHOCTU
IPEANPUIATUI B KOHKYPEHTHOU cpefie

Formation of an economic way of thinking, theoretical and
practical skills of organization of successful entrepreneurial
activity of enterprises in a competitive environment

Oxvtmy namuoiceci / Pezynomamut 00yuenus / Learning outcomes

KypcTbl asiKkTaraHHaH KeiliH CTyJeHTTep
MeHrepeni

- Kazipri 3aMaHfbl SKOHOMHKA IPUHIUIITEP1
MEH  3aHJABUIBIKTApAbIH  KBI3MET  eTiYiH,
HSKOHOMHUKAIIBIK KAaTEeropusuiap, MHUKPO >KOHE
MaKpOJICHT eHIeT1 YFBIMIBIK anmapaTThl
TYCIHE/I;

- DKOHOMMKAIBIK JKaFIah /bl TalI A b,

- KOCIMKEPJIK KBI3METTIH OChl HeMece Oacka
TYPJEPiHiH 0a3abIK MPOLECTEPiH OCNTICeH]I1;

- TaOBICTBI KOCIMKEPJIIK KbI3METIHE MiHE3/JIeMe
oepeni;

- Ou3Hec-)KOocmap/Ibl KYpaJabl )KOHE YCHIHA/IBI;

- airaH OuriMAepiH Maijganbl KOCIIKEPIiK
KBI3MET YIIiH KOJIJaHa/Ibl;

- KOCIMKEPJIIK KBI3METTI YKOHOMHKAJIBIK KOHE
QJIeyMeTTIK OacKapy cajachlH/a JYPbIC HIESHIIM
KaObLIIai anajsl.

IHocJie 3aBepieHus1 Kypca o0y4yarommecst

oyayT

- INIOHMMaTb  IPUHLUMIBI U 3aKOHBI
(YHKIIMOHUPOBAHUS COBPEMEHHOM
DKOHOMHKHM,  DKOHOMUYECKHE  KaTeropud,
NOHATUMHBIM  anmapar Ha  MHKPO- M
MaKpOYPOBHSIX;

-~aHAJIM3UPOBATH DKOHOMUUYCCKYIO CUTYAIlUIO,
- BBIICIIATH 0a30BbIE mpouecCbl TOI'0O HIIA

HWHOI'O BHJA IpEANPUHUMATEIBCKON
JIESTEIIBHOCTH,
- J1aBaTb  XapaKTEPUCTUKY  YCIEIIHOCTH

IIPEIITPUHUMATEIBCKOMN 1EATENbHOCTH,;

- COCTaBJIATh U MPE3EHTOBATh OU3HEC-TIIaHbI,

- TPUMEHATh TIOJYyYEHHBIE 3HAHMUS UL
ITOCTPOEHUS pUOBLTEHOM
IIPEAITPUHUMATEIBCKOMN EATENbHOCTH
-IPUHUMATh MPABWIbHBIE PELIEHUs] B 00JaCTH
HKOHOMHMYECKOTO M COLUAIBHOIO YIPaBICHUS
peIPUHUMATEIbCKOMN 1eATEeIbHOCTH

After successful completion of the course, students will be
- understand the principles and laws of the functioning of the
modern economy, economic categories, conceptual apparatus
at the micro and macro levels;

- analyze the economic situation;

- identify the basic processes of a particular type of business
activity;

- give a description of the success of entrepreneurial activity;

- create and present business plans;

- apply the acquired knowledge to build a profitable business
activity

-make the right decisions in the field of economic and social
management of business activities

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypca / Course summary

OKOHOMHKA KBI3MET eTYiHIH ipremi
mocenenepi. Kanurtan. CypaHbIc IEH YCBIHBIC
HapbeIFel.  bocekernecTik JkOHE MOHOTIOJHS.
Kacinkepnik: TyCiHiri, MoHi, HEri3ri Typiepi
KOHE YHBIMAACTBIPY HBICAH/IaphI.
Kacinkepik KBI3METTET1 TOyeKeaep.
KoMMepIusuibIK - Kynust  KOHE OHBI  KOpFay

@dyH1TaMEHTaJIbHbIE poOIEMbI
(GyHKIMOHUPOBAaHUS SKOHOMHUKHM. Kamwuran.
PeiHok Cripoc u npennoxenue. KonkypeHnus
U MOHOIIOJHA. [IpeanpuHUMAaTENBLCTBO:
MOHSTHE, CYUTHOCTh, OCHOBHBIE BUJIBI U (HOPMBI
opraHusanuu. PUCku B peanpuHUMATENIbCKOM
nedarenbHOCTH.  KoMmepueckas TailHaA U

Fundamental problems of the functioning of the economy.
Capital. Market supply and Demand. Competition and
monopoly. Entrepreneurship: the concept, essence, main
types and forms of organization. Risks in business activities.
Trade secrets and ways to protect them. Financing of
business activities. Culture and ethics of entrepreneurship.
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Tociaepi. Kacinkepmik KBI3METTI | ClocoObl  ee  3amuThl. DUHAHCUPOBaHUE

KapkbUIaHabIpy. Kocinkepiik MoieHHeT] KoHe | MpeANpUHIMATEIbCKOM JIESITEIbHOCTH.
ITHKACHI. KynbTypa u 3THKa NpeanpruHUMaTENIbCTBA.
Bazoaprama scemexuwiici / Pykosooumenw npozpammer | Programmemanager
baszutoBa M.A. | Hypaxmerosa I'.C. bassutoBa M.A.
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Kowbacwvinwik nezizoepi / Ocnoswt 1udepcmea / Basics of Leadership

OKy maxcamul / Yueonan yenn/ Purpose

CTYICHTTEPAIH KOIOaCIbUIbIK KAaCUETTEP/Il,
CTWIIBJCPAl, KOCIMOPBIH, aliMaK >KOHE JKaJIIlbl
el JIeHrediHae ocep eTy omiCTepiH THIMII
naiijanany — apKpUIbl  aJamIapAblH  MiHE3-
KWIKBIH JKOHE ©3apa OpeKeTTeCyiH THIMII

OBJIAJICHUE CTYyJCHTAMU METOAOJOTHEH U
MPaKTHKOMN 3¢ exTUBHOTO yIpaBIICHUS
MOBEJCHUEM U  B3aUMOJICHCTBUEM JIIOJICH
yTeM s exTuBHOrO HCITOJI30BaHUS
JUICPCKUX Ka4eCTB, CTUJICH, METO/IOB BIUSHUS

mastering the methodology and practice of effective
management of people's behavior and interaction by
effective use of leadership qualities, styles, methods of
influence at the level of the enterprise, region and country as
a whole

Oackapy omicteMeci MEH  TPAaKTHKACBHIH | HA YPOBHE IPEIIPHSITHS, PETHOHA U CTPAHbI B
MEHIEpY EJIOM

Oxvtmy nomuoiceci / Pezyniomameut 00yuenus /l_earningoutcomes
Kyperel  corri  askraranHan  Kkeiiin | [Tocsie ycnemHoro 3aBepuieHusi Kypca After successful completion of the course, students will
oitiMmanymbLIap o0yuaruuecs OyayT be
- OackapyablH OapiblK JeHreilyepiHjieri | - MOHMMATh CYHIHOCTh M MeToabl HaydHoro | - understand the essence and methods of the scientific
yibIMIapIarbl  KOMIOACIIBUIBIK —~MOCEJICNIEPIH | MOAX0/1a K TEOPETHYSCKOMY M IpakTudeckomy | approach to the theoretical and practical solution of
TECOPUSIIBIK ~ KOHE  MPAKTHKAJBIK  IICHIYTe | PEIICHHUFO podJeM JHIEPCTBA B | leadership problems in organizations at all levels of

FBUIBIMH KO3KApacThIH MOHI MEH OIICTepiH
TYCiHY;

- OacKapymbUIBIK MIiHAETTEpAl MIemry YIIiH
KOI0acIbUIBIK [IEH OWIIIKTIH Heri3ri
TEOPHSIIAPBIH KOJIIaHY;

- JKeke OAachIHBIH apTHIKIIBUIBIKTAPbI
KEMILIUTIKTEPIH ChIHM Oaranay;

- YKBIMJIA ’KYMBIC iCTeY; 9JI€YMETTIK MaHBI3/IbI
MoceJIieNiep MEH YHepicTepi Taijay, TONTHIK
IUHAMHKA YAEpICTepiH JKOHE KOMaHIaHbI
KAJIBIITaCThIpy KaruJIaTTapblH OUTy HETI31HIE
TONTHIK KYMBICTBI THIMA1 YHBIMIACTBIPY;

- TYJIIFaapasbIK, TOTITHIK KOHE
YUBIMIACTBIPYIIBIIBIK —~ KOMMYHHUKAIUSIIAPIbI
Tajujaay KoHe xobanay

- iCKepJiK KapbIM-KAThIHAC IaFJblIapblHA He
Oomy;, op Typal karmainapra OalIaHBICTHI
OackapyIblH alyaH TYpJl CTWIbJEpiHE He
0011y; Kem0aclIbUIbIK KAacCHEeTTEepAl 3epTTey
o/icTepi MEH JdJicTeMelNepiHe, KOmOacuIbUIbIK
KaOlJeTTepAl JaMbITy TEXHOJOTHSIUIApbIHA e

MCH

OpraHU3aIMsIX Ha BCEX YPOBHSX YIPABJICHHUS;
-HCIOJIb30BaTh OCHOBHBIE TEOPUU JIHICPCTBA U
BJIACTH JIJISl pEIICHUS] YIIPABICHYECKHX 33/1a4;

- KPUTHYECKU OLICHUBATH JINYHBIE JOCTOMHCTBA
Y HEJIOCTaTKH;

- paboTaTh B KOJUIEKTHBE; aHAJIU3UPOBATH
COIIMAIIEHO 3HAYMMBIE MPOOJIEMBI U TIPOIIECCHI,
3¢ (GEKTUBHO OPraHNU30BaTh IPYMHIOBYIO paboTy
Ha OCHOBE 3HAHUS IMPOIECCOB TPYNIOBOI

JUHAMUKA M TPUHLUIOB  (hOPMHUPOBAHUS
KOMaH/Ibl;

- aHAJIN3UPOBATh U IIPOEKTUPOBATH
MEXJINYHOCTHBIE, IpyNIoOBbIE u

OpraHM3alMOHHBIE KOMMYHUKAIMN
- o0najgate HaBBIKAMH JEJIOBOTO OOLICHHS;
MHOTOOOpa3HbIMH CTHJISIMH ~ YIIPAaBJICHUS B
3aBUCUMOCTM  OT  DPA3jW4HBIX  CHUTYallUW;
METOaMH M  METOAWKAaMH  HCCIICJOBAHUS
JIUACPCKUX KA4YC€CTB, TCXHOJJOTHUAMU PA3BUTHA
JUJIEPCKHUX CIIOCOOHOCTEN

management;

- use the basic theories of leadership and power to solve
management problems;

- critically evaluate personal strengths and weaknesses;

- work in a team; analyze socially significant problems and
processes, effectively organize group work based on
knowledge of the processes of group dynamics and the
principles of team formation;

- analyze and design interpersonal, group and organizational
communications;

- possess business communication skills;  diverse
management styles depending on different situations;
methods and techniques for studying leadership qualities,
technologies for developing leadership abilities
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KbicKawa mazmynsl / Kpamkoe codepacanue kypca / Course summary

Kypcmuin
KoemoOacpUIbIKTBIH, ~ TAOUFATBI MEH  MOHI.
Kembacubuibik JKOHE MEHEKMEHT.

KembacbUIbIKTBIH AOCTY Pl KOHIETITUSIIAPHIL.
KembacuibuibIKThIH WHHOBAIHSUTBIK
KOHIENIUsUTapel. Tonrap, KOMaHJaiap >KoHE
KoMaHJia Kypy. KemoacibiHbIH 1aMyHbI.
Osrepicrepai  JKy3ere  acelpy  KesiHjeri
KemoOacbUIBIK. KembacubuibIk Mocesenepi.

IIpupona u cymHocTs nuaepcersa. Jlnaeperso u
MEHEKMEHT.  TpaaunuoHHBIE  KOHLIENLINAU
auaepcTBa.  VIHHOBalMOHHBIE — KOHLIENILUU
JIUACPCTBA. ['pymmsl, KOMaH/Ibl u
KoMaH1000pa3zoBanue. Passutue nuaepa.
JIunepcTBO NpU OCYHIECTBICHUU H3MEHEHHU.
[Tpobnemsl TuaepcTBa.

The nature and essence of leadership. Leadership and
management. The traditional concept of leadership. The
innovative concept of leadership. groups, teams, and team
building. The development of a leader. leadership in
implementing change. The issue of leadership.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Ecimxan I'.E. ‘

ToOsut0B K.T.

ToOsu10B K.T.
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OKy makcamuwt / Yueonan yenv/ Purpose

CTYICHTTEP/C JKEKE Kap)KbIFa KATHICTHI IICIIIM
KaObUIIay KEe31HAE YTBIMIBI Kap)KbUIBIK MiHE3-
KYJIBIKTBI JIAMBITY, COHBIMEH KaTap IU(PIBIK
TEXHOJIOTUSUIAP/IbI KOJIJJAHY apKbLIbl KAPXKBLTBIK
KBI3METTEP/ll TYTHIHYIIBLIAP PETIHAE OJIAPIbIH
KYKBIKTaphl ~ MEH  MYJAJCNEpPiH  KOprayFra
OaiJIaHBICTBI  TIPOLECTEPJI CBHIHU  TYPFBIIAH
Oaranay jkoHe Talay KaOiueTiH 1aMBbITYy.

dbopMupoBaHUEe y 00YJAFOIIHUXCS
paloHaIbHOro (PMHAHCOBOTO MTOBEACHUS
MIPY PUHATHH PEIICHUN, KACAIOIIIXCS
JUYHBIX (PUHAHCOB, a TAKXKE CIIOCOOHOCTH
KPUTHYECKH OIICHUBATHh U aHATU3UPOBATH
MIPOLIECCHI, CBSI3AHHBIE C 3aIIUTON UX MpaB U
WHTEPECOB B KAYE€CTBE MOTpEOUTENECH
(MHAHCOBBIX YCIIYT MOCPEICTBOM
WCIIOJIb30BAHUS B TOM YHCIIE IIU(PPOBBIX
TEXHOJIOTHH.

formation of students' rational financial behavior
when making decisions related to personal
finances, as well as the ability to critically evaluate
and analyze the processes related to the protection
of their rights and interests as consumers of
financial services through the use of digital
technologies.

OKbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

Kyperbl  corTi
alymbLiap

- JKeKe >KOHE OTOACHUIBIK Kap»bl CajlachlHIAFbl
Macesenep/Il menty YiiH ajaFan OutiMaepl MeH
JAFbUIapbIH  KOJJAaHyJa TaHBIMIBIK JKOHE
IIbIFapMallblIBIK OacTaMaHbI KOPCETY, - XaAJIBIK

agKTaraHHaH KeHin OiIiMm

YILiH Kap>KbUIBIK TOYEKENIEp MEH
OAHKPOTTBIKTBI ~ €CKEpe  OTBIPBIN,  JKEKe
Kap)KbIHBI €3 O€TiHIIe JKocrmapyail >KoHe

Oackapa OuTy; - JKeKe KapKbIHbI OacKapyra,
KAp)KbUIBIK YHBIMJIApMEH BIHTBIMAKTACTBIKKA,
KAp)KBUTBIK TOYEKeNAepre *oHe T.0. KaThICTHI
OPTYPJII Kap>KbUIBIK MoceJeNiepre KaTbICThl 63
MIKIPIHI3AL  TYXBIpBIMIAY; -  Kap>KbUIBIK
MOceNeNiep/IiH agaMFa OoCepiH Tanaaid Oimy,
COHAAW-aK oJapAbl IIemy YLIIH  THICTI
MEMJIEKETTIK OpraHjapra/Kopiapra xadapiaca
ouny;

- OpTYpil Ke3IepJeH albIHFaH KapKbUIBIK
aKmapaTThl TyciHaipe Oily, COHBIMEH KaTap
mikipai (Ke3Kapac), IoJeNIeMeHi (apryMeHT),

ITociie ycnnemHoro 3aBepiieHus Kypca
oO0yuarommecsi OyayT

- IPOSABIIATE  IIO3HABATEIBHYID  H
TBOPUECKYI0 HHULIMATUBY B IPUMEHEHHUH
ITOTy4YE€HHBIX 3HAHUM W yMEHUH Uit
pelieHuss 3agad B OO0JACTH JIMYHBIX U
CEeMEUHBIX (PMHAHCOB;

- YMETb CAMOCTOATEIBHO OCYLIECTBIIATh
IUTAHUPOBAHME U YIIPaBJICHUE JTUYHBIMU
¢buHaHCaMM ¢ yueToM (PUHAHCOBBIX PUCKOB U
OaHKpOTCTBA Ul HACEJICHMUS;

- (opmynupoBaTh COOCTBEHHOE MHEHHE B

OTHOIICHHH  Pa3TUYHBIX (UHAHCOBBIX
npo0OjeM TI0  YIpaBJICHHUIO JTUYHBIMHA
dbuHaHCAMH, COTPYTHUYECTBY c
(UHAHCOBBIMU OpraHH3aIHsIMH,
(UHAHCOBBIMU PUCKAMH U T.JI.;

- yMeTh  aHAU3UPOBATh  BIIHUSHHE

¢buHaHCOBBIX MpoOJeM JMJid YeJIoBeKa, a
TaKkXke o0palarbCsi B COOTBETCTBYIOIUE
rOCy/IapCTBEHHbIE OPraHbl/(GOHABI JUISI HX

After successful
students will

- to show cognitive and creative initiative in
applying the acquired knowledge and skills to
solve problems in the field of personal and family
finance;

- be able to independently carry out planning
and management of personal finances taking into
account financial risks and bankruptcy for the
population;

- to formulate their own opinion regarding
various financial problems on personal finance
management, cooperation  with financial
organizations, financial risks, etc.;

- be able to analyze the impact of financial
problems for the individual, and contact the
appropriate government agencies/funds to resolve
them;

- be able to interpret financial information
obtained from various sources, as well as
distinguish between opinion (point of view),

completion of the course,
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¢axTinepai axpipaTa Oiy;

- WHBECTHIHUSUIBIK MOPTHENb/i KaJIbIITACTHIPY
Ke3iHJC TYBIHIAUTBIH TOyeKenaepai Oaranay

JKOHE a3alTy;
- «KapxXel IHUPaAMHUIACBIHBIHY

aHBIKTalk OUTYy JKOHE WHBECTUIUSIAY YIIH
KKETT1 Kypanaapabl TaHaai oimy.

Oenrinepin

peleHus;
- yMETb HHTEPHPETHPOBATH (UHAHCOBYIO
UHPOPMALINIO, TIOTYYCHHYIO M3 Pa3IHYHBIX
UCTOYHUKOB, a TaKXXe pa3jInyaTh MHEHUE
(TOUKy 3peHus), 10Ka3aTeIbCTBO (APTyMEHT),
(haKThI;

- OLIEHUBAaTh 1 MUHUMHU3HPOBATH PUCKH,
BO3HUKAKOIINE TPU (HPOPMHUPOBAHUH
MHBECTUIIMOHHOTO MOPTQEs;

- YMETb BBISABISATH IPU3HAKU «(DUHAHCOBOM
MUPAMHJIBI) ¥ BBIOUPATH HEOOXO0TUMBIi
MHCTPYMEHTAPUM JJIs1 ”THBECTUPOBAHUSL.

evidence (argument), facts;

- assess and minimize the risks arising in the
formation of an investment portfolio;

- be able to identify the signs of a “financial
pyramid” and choose the necessary tools for
investment.

Kypcmuvingwickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

Kapxbutbik CayaTThUIBIKTHIH
MakcaTTapbl MEH MIiHJETTEpI.
alpIpbICy KoHE Tesemuep. Keke
mbliFblc, Oromker. CanbIKTap

TYJIFaJIapFa CallbIK  cally. XaJIbIKKa OaHKTIK
KbI3MeT kepcery. Cakranaplpy. Kapkel HapbIFbl
KOHEe MHBECTULIMA Herizaepi. JKeke Kocimkepik

KOHC cTapTarll. Keke

0aHKPOTTHIFBL. JKeKke Kap)KbUIbIK KaylCI3/IK.

TYCIHIr,
Akmia, ecen
KapJKbl. Kipic,
KOHE  JKEKe

TYJIFaapablg

[lonsite, mwenu wu 3amaud  (HUHAHCOBOU
rpaMOTHOCTH. JIeHbru, pacueThl W IUIATEHKU.
Jlnaaple  (UHAHCBL:  JIOXOIBI,  PaCXOJBI,
ormker. Hamorm u  HamorooOmoXeHUe
¢usnyeckux Jmi. BaHKOBCKWE yCIyru yis
nacenenus.  CrpaxoBanue.  DHUHAHCOBBIC
PBIHKM W OCHOBBI  WHBECTHPOBAHUSI.
WuauBuayanbHOe TPENNPUHUMATEIBCTBO H
cTapTar. baHKpOTCTBO (PU3HUECKUX JIHII.
JInunas ¢huHaHCOBast 6€30MACHOCTD.

The concept, goals and objectives of financial
literacy. Money, settlements and payments.
Personal finances: income, expenses, budget.
Taxes and taxation of individuals. Banking
services for the population. Insurance. Financial
markets and basics of investing. Individual
entrepreneurship and startup. Bankruptcy of
individuals. Personal financial security.

bazoaphama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

Kueuntaes C.M.

I'onynos B.B.

I'onynos B.B.
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Forrvimu zepmmey nezizoepi scone akaoemusnvik ycaszy / OCHO6bL HAYUHBIX UCCed06anull u akademuueckoe nucemo / Fundamentals of scientific

research and academic writing

OKy maxcamul / Yueonan yenv/ Purpose

CryneHTTepaiH FbUIBIMU-3epTTey Kbi3MeTiHe | DopmupoBanue y cTylneHTOB HaBblkOB K | Formation of students' skills for research activities;
JIaFAbUIapbIH  KaJBIITACTBIPY;  CTYACHTTEPII | HAYYHO-HCCIIea0BaTeIbekoil  mestensHoctH; | familiarization  of  students  with  scientific
FBUIBIMH OlsliMre Oayiy. npuoOIlieHne  CTyJeHTOB K  HayuHbiM | knowledge.
3HAHUSM.
Oxvimy naomuoiceci / Pezyiomameut 00yuenusn / Learningoutcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie ycmemHoro 3aBepimieHusi Kypca | After successful completion of the course,
olTiMasnymbLIap odyuaronmecsi oyayT students will be

-OJIEyMETTIK-TICUXOJIOTHSUIBIK OUTIMII MYTeAeK
aJlaMJIapMEH KapbIM-KaThlHACTA KOJIJaHY.

-)Keke Ky3bIpeTTep KOJJIAaHY MYTeIeKTepMeH
KOHCTPYKTHUBTI KapbIM-KaThIHACTBI
KaJIBIITACTBIPY YIIiH;

- 3epTTey omicTepiH OacIIbUIBIKKA albIHBI3 KOHE
©31HI3/IIH FBUIBIMH XKOOAHBI3ABI JKY3ere acwlpy
YIIiH KYpaJiaap *KUHAFbIH TaHJIaHbI3.

-IIpuMeHAT 3HaHUSA BO BPEMSAINPOBEACHUS
HAay4YHO-UCCIIC0BATEILCKHUX PadOT.
'HpI/IMCHﬂTB JIMYHOCTHBIC KOMIICTCHIIMHN JIA
aHaJIM3a HAYYHOH JIUTepaTyphbl;
-OpUeHTHPOBATHCS HCCIIE/I0BATEIbCKUX
METOZaX ¥ HOAOHPATh MHCTPYMEHTApUil s
peanu3am COOCTBEHHOTO HAYYHOTO
IPOEKTA.

-Apply knowledge during research work.

-Apply personal competencies for the analysis of
scientific literature;

-Be guided by research methods and select tools
for the implementation of your own scientific
project.

Kypcmuinkvickauwa mazmynst / Kpamkoe codepacanue kypca/ Coursesummary

AKaneMUsUIBIK ~ TUCKYPCTBIH  €peKIIeNTIKTepi:
CTHJIl, “KaHpJapbl, MpoOieManapbl. 3epTrey
cyparbiH Koto. Kipicne KypbUIbIMbI )KOHE OHBIH
FBUTBIMU JKYMBIC HOTHXKEJEPIH YChIHYIaFbl POIIL.
bubnuorpadust MeH aHBIKTaMaJbIK ammapaTThl
pecimaey. AHHOTAUUANIAPIABIH TYplepl KoHE
oJlapAbl KYpacThIpy epekimienikrepi. Fruibimu
MOTIHT€ IIOTY.

Oco0OeHHOCTH  aKaJeMHUYECKOIro JIUCKypca:
CTWJIb, >KaHpbI, mpoOnemaTuka. [locraHoBka
UccenoBaTeabckoro Bompoca.  CTpykTypa
BBEJCHUS U €ro pojb B MPEACTaBICHUU
pe3ynbTaToB HayuyHO paboTsl. OdopmieHue
oubnmorpadguu M CHpaBOYHOrO armapara.

Tumel agHOTAIMA M OCOOEHHOCTH WX
COCTaBJIEHUA. PenensupoBanue HaydyHOrO
TEKCTA.

Features of academic discourse: style, genres,
problems. Formulation of a research question. The
structure of the introduction and its role in
presenting the results of scientific work. Design of
the bibliography and reference apparatus. Types of
annotations and features of their compilation.
Reviewing a scientific text.

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Prog

rammemanager
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buoxumusn / Buoxumus / Biochemistry

OKy makcamuwt / Yueonan yenv/ Purpose

OpranusMieri OpraHuKanblK KOCBUIBICTAPIBIH
XUMUSUIBIK TYPJIGHYIH, OJIapJbl peTTey >KoHE

N3ydeHne QPU3NKO-XUMHUYECKOTO COCTOSHUS
KJIETOK WU TKaHEd OpraHu3Ma, XUMHUYECKOI'O

Study of the physical and chemical state of cells and tissues
of the body, the chemical composition of cells and tissues,

JHEPrusIMeH  JKaOJbpIKTay  MEXaHM3MJEpIiH | cocTaBa  KIETOK W TKaHed, jauHamuku | the dynamics of chemical transformations of organic
3eprrey. XUMHAYECKMX  TPEBpallleHHi  opraHudeckux | compounds in the body.
COCIMHEHUH B OpraHUu3Me.
Oxvtmy namuoiceci / Pezynomameut 00yuenus / Learning outcomes
Kypersl  corri askrarannan  Keiiin | ITocjie ycmemHoro 3aBepiiueHust Kypca After successful completion of the course, students will
olmiMaaymbLIap o0yyarommecsi OyayT be

- Tipi KyHenepAl YHBIMIAACTHIPYABIH HETI3ri
MPUHIMITEPIH, OWOJIOTHSIIBIK OOBEKTUIECPIiH
XUMUSLITBIK KYpaMBbIH, OpraHUKaJbIK
KOCBUIBICTAP/IBIH ~ MAaHBI3JbI  KJIACTAPBIHBIH
KacUeTTepi MEeH (PYHKIUSIIAPBIH JKOHE OJIAP.IbIH
e3apa aybICybIH TYCIHY

- OHMOJNOTHSUIBIK MOJEKyNanap MEH TIpIIUTIK
KYPBUIBIMIAPBIHBIH OHMOXUMHESUIBIK KacHeTTepi
Typajibl OUTIMAL Op TYPJIi KbI3MET canaiapbliHia
KOJITaHY

- TbUIBIMH MaTCpHAIAApAbl KHUHAY IKOHC

nabiHaay JIaFIblIIapblHa ue oomy;
HKCHEPUMEHTTIK 3epTTeyJepaiH HOTHXKelepiH
eHzIey

- OMOXUMUSTHBIH TEOPHSIIBIK KOHE
MPAKTUKAJIBIK MaHbBI3IbIIBIFBIH, Oacka

KapaThUTBICTaHy FHUIBIMAAPBIMEH OaliTaHbICHIH
Oaranay

- [IOHUMATh OCHOBHBIE IIPUHLUIIBL
OpraHu3alMM JKUBBIX CHCTEM, XHMHYECKUHI
COCTaB OMOJIOIMYECKHX OOBEKTOB, CBOMCTBA U
(GYHKINK Ba)KHEHIIMX KJIACCOB OPTaHWYECKHX
COEMHEHUN U UX B3aUMOIIPEBpAILCHUs

- WUCHOJB30BaTh 3HAHUS OMOXMMHYECKHX
CBOMCTB OHOJIOTMUECKHUX MOJEKYIl U KHUBBIX
CTPYKTYD B pa3InYHBIX OTPACIISIX
JEATEIbHOCTH

- o0yazaTh HaBbIKAMU O COOpPY U MOJITOTOBKE
Hay4YHBIX MaTepuaoB; 00paboTKe pe3ylbTaToB
9KCIIEPUMEHTAIILHBIX HCCIEA0BaHNUN

- OLIEHUBATh TEOPETUYECKYIO U NMPAKTUYECKYIO
3HAYUMOCTh ~ OMOXHMMHH, B3aHMOCBSI3b  C
JPYTHUMH €CTECTBEHHBIMU HayKaMH

- understand the basic principles of the organization of living
systems, the chemical composition of biological objects, the
properties and functions of the most important classes of
organic compounds and their mutual transformation

- use knowledge of the biochemical properties of biological
molecules and living structures in various fields of activity

- have the skills to collect and prepare scientific materials;
processing the results of experimental studies

- assess the theoretical and practical significance of
biochemistry, the relationship with other natural sciences

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Xumus

‘ Xumus

| Chemistry

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypca / Coursesummary

Cratukansik Omoxummsi. Kipicme. JleneHiy
XUMUSIBIK - Kypambl. [llemrimuaep. [ducnepcri

Kyuenep. Hapymennep. depMeHTTep.
I'opmonpap. JlnHaMuUKabIK OMOXUMHSL.
MeTtabonuzm MEH SHEPTHUSTHBIH

CraTtnueckas OnoXuMus. BBenenue.
XUMUYECKUN COCTaB oOpraHusma. PacTBOpsI.

HucnepcHsbie CHUCTEMEL. Buramuusl.
DepMEHTBI. I'opmoHBI. JlmHaMu4geckas
omoxumusi. Merabomnyeckue TyTH OOMeHa

Static biochemistry. Introduction. The chemical composition
of the body. Solutions. Disperse systems. Vitamins.
Enzymes. Hormones. Dynamic biochemistry. Metabolic
pathways of metabolism and energy. Metabolism of
carbohydrates. Lipid metabolism. Protein metabolism.
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META0OJMUKANBIK ~ YKOJAApHI. Kewmipcynap
anmacybl.  Jlunuarep — anMacybl.  AKYbI3
aJIMaCYBhl. Hyxneun KBIITKBUTIAPBIHBIH

OMOXUMHUSICHL. AKYBI3[Iap OMOCHHTE31. Op TYpJIi
aJIMacy MporecTepiHiy OalIaHbICHI.

BEIIECTB U dHEprur. MeTaboimu3M YrieBOIOB.
Metabomusm aunuaoB. MeTtabomu3M OEJIKOB.
buoxuMus HYKJIEHMHOBBIX KHUCJIOT. buocuHTes
Oeka. CBsi3p  pasmMyHBIX  OOMEHHBIX
MIPOIIECCOB.

Biochemistry of nucleic acids. Protein biosynthesis. The
relationship of various metabolic processes.

Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

I'eneTtuxa, buonorusisik
MukpoOuoIorHs

3eprreylep,

I'enetuka, buonoruueckue
MukpoOuosiorus

HCCIICIOBaHUS,

Genetics, Biological research, Microbiology

Bazoaprama scemexuiici / Pykosooumens npozpammer | Programmemanager

Ncemannosa JK.b. |

Hcmaunnosa XK.bB.

Coken A.K.
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Du3suonozuanvik ypoicmepoi 3epmmeyoin 3amanayu aoicmepi / CospemenHnvlie Memoosl ucciedosanusn guzuonozuveckux npoyeccos /Modern methods of

research of physiological processes

Oky maxcamul / Yueonan yenv/ Purpose

CTyneHTTepaiH 3aMaHayd (U3HOJIOTHSIIBIK
3epTTeyY 9MiCTepi Typasbl TepeH KociOu OUTiMiH
KaJIBINTACTBIPY

dopMHUpOBaHUE Yy CTYACHTOB YIIIYOJIEHHBIX
npodeccCHOHABHBIX 3HAHUW O COBPEMEHHBIX
(hU3HOIOTHYECKUX METOAAX UCCIICJOBAHMUS

Formation of students' in-depth professional knowledge
about modern physiological research methods

Oxvimy naomuoiceci / Pezyiomameut 00yuenusa /l_earningoutcomes

Kypcrtbl CITTI Keilin
OiiMaaymbLIap

- (PU3HOJIOTUSIIBIK SKCIEPUMEHTTI JKOCTIapiiay,
(U3HONOTHSIIBIK 3€pPTTEY 9/IICTEPiH TaHIAY

- Tipl aFr3aHbl 9p TYpJi (YHKIMOHAIIBI Kyize
YUBIMIACTBIPYABIH OPTYPAl JEHrelnepineri
(U3HONOTHSUIBIK ~ TIPOLIECTEPII  3€PTTCYIiH
(bU3HOJTOTHSITBIK omicTepi MEH
TEXHOJIOTUSUTAPBIH XKacay jKOHE KOJIJIaHy;

- 3aMaHayd TEXHOJOTHSUIapAbl  KOJJaHa
OTBIPBIT FBUIBIMU aKNAPATThl OHJCYIIH ©31HIIK
omicTepi, 3aMaHayd Kypai-KaOIbIKTap MeEH
ecenTey KypaIapblH KOJIJaHa OTHIPHIN, ©3iH-
031 xKocrapnay JKOHE 3epTXaHaJbIK
OMOJIOTHSUIBIK 3€pPTTEYNep JKYprizy omicrepi
-3epTXaHAJBIK TalChIpMallapAblH HOTHXKENIEPiH
Tajnmay xoHe Oarayiay JaFabpUIapbiHA Ue

aAsIKTaraHHaH

IMocae ycnemHoro 3aBepiieHust Kypca
oOy4aromuecst OyayT

- IUTAHUPOBATh (bHU3NOTOTHUECKU I
IKCIIEPUMEHT, no0UpaTh METOIbI
(DM3HOIOTMYECKHUX MCCIICAOBAHNN

- paspabaThIBaTh u PUMEHSTh
(U3NOJOTHYECKHE METOAUKH M TEXHOJIOTHH
TSt HCCIICIOBAHHSI (HU3HOTOTHUECKIX
MIPOIIECCOB HAa Pa3HBIX YPOBHSIX OpraHU3alMH
KHBOTO  OpraHu3mMa  Ipd  Pa3IMnYHBIX
(GYHKIIMOHATBHBIX COCTOSTHUSAX

- BIQAETh MeTOoJaMH OOpabOTKHM HAYYHOM
uHbOpMAIIMA C TIPUMEHEHHEM COBPEMEHHBIX
TEXHOJIOTHH, METOJlaMH  CaMOCTOSTEIILHOTO
IUTAHUPOBAHHUS M TPOBEACHHS J1Ta0OPaTOPHBIX
OMOJIOTUYECKHUX UCCIICIOBAaHUI c
HCIOJIb30BAHUEM COBPEMEHHOM armmaparypsl U
BBIUUCIIUTEILHBIX CPEICTB

- o0jajaTh HaBBIKAMH aHalW3a M OIECHKU
pe3yabTaTOB JTA0OPATOPHBIX 33aJaHUN

After successful completion of the course, students will
be

- plan a physiological experiment, select methods of
physiological research

- to develop and apply physiological methods and
technologies for the study of physiological processes at
different levels of organization of a living organism under
various functional states

- own methods of processing scientific information using
modern technologies, methods of independent planning and
conducting laboratory biological research using modern
equipment and computing facilities

- have the skills to analyze and evaluate the results of
laboratory tasks

ca / Course summary

Kypcmuin
Kaszipri amekrpopu3nonorusisK in Vivo skoHe
in vitro omicrepi. DmexTpoHe#porpadpus.
Onexrpomuorpadus. MubsiH OeCeHIUIIriH
BU3yalIM3alMsUIay/AblH ~ 3aMaHayd  SIicTepl.
Musig MarHUTTIK-PE30HAHCTHIK
TOMOTrpadUsICHI (MPT). Mines
(GU3MONOTHACHIHAAFBl  3aMaHayd  3epTTey

onictepl. DU3NOTOTUSIIBIK JiepeKTepal

Kvickauia masmynl / Kpamkoe codepicanue Ky,
CoBpeMeHHbIE ANEKTPODUZUOTIOTHUECKUE
METOIBI in Vivo " in vitro.
OnextpoHeiporpadus.  Drnekrpomuorpadus.
CoBpeMeHHbIE METO/IBI BHU3yaJIU3aIluU
MO3TOBOM AKTUBHOCTH. MaruuTHO-
pezonancHass tomorpapus (MPT) mosra.
CoBpeMeHHbIE  METOJIbl  HCCIEAOBaHUS B
dbusznonorun TTOBEICHUS. CoBpeMeHHBIC

Modern electrophysiological methods in vivo and in vitro.
Electroneurography. Electromyography. Modern methods of
visualization of brain activity. Magnetic resonance imaging
(MRI) of the brain. Modern research methods in the
physiology of behavior. Modern methods of statistical
analysis of physiological data.
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CTaTUCTHUKAJIBIK TAJIJayAbIH 3aMaHay! o/1iCcTepi.

MCTOAbL CTaTUCTHYCCKOI'O

q)HBPIOJIOFI/I‘IeCKI/IX JaHHBIX.

aHaJln3a

Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites

Anam  JkoHe  KaHyapiap — (PU3MOJOTHUSACHI,
TCHETHUKA.

dusnoaorus 4ejIoBeKa u JKNBOTHBIX, TCHCTHKA.

Human Physiology and Zoophysiology, Genetics

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programmemanager

Hypekuna O.A.

|

VrebaeBa b.X.

Coken A K.
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2 3 Kypc cTyAeHTTepiHe apHaJFaH IeKTHBTI MIHAep / DJIeKTUBHbIE TUCIHILTHHBI 1J1s1 cTyAeHToB 3 Kypca/ Elective disciplines

for 3rd year students

Mukpoouonocus / Muxkpoouonocus / Microbiology

OKy maxcamul / Yueonan yenv/ Purpose

Ka3ipri MUKpOOHOJIOTHS MEH BUPYCOJIOTUSIAF bl
FBUIBIMHU ouriM HeTi37epiH,
MUKPOOPTaHU3MIICPMEH  JKYMBIC  ICTEYJiH
MIPAKTUKAJIBIK JaFIbUIAPBIH KAIBIITACTHIPY.

¢dbopMUpOBaHHE OCHOB HAy4YHBIX 3HAHUH 110
COBPEMEHHOMU MUKPOOHOIOTUN u
BUPYCOJIOTHH, PAKTUYECKUX HABBIKOB PaOOTHI
C MUKPOOpPTaHU3MaMH.

formation of the foundations of scientific knowledge in
modern microbiology and virology, practical skills in
working with microorganisms.

Okptmy namuoiceci / Pezyiomameul 00yuenus / Learning outcomes

Kypcersl CITTI Keilin
OimiManymbLIap

- MEKPOOPTaHU3MICP/IiH Maiaabl KACUETTEePiH
OHJIIPICTIH OpPTYPJIi cajlajapblHia IalagaHa
oiry.

- MHKpPOOPraHU3MAEpAiH OHOJOTHSCHl KOHE
oJapAbIH TaOWFaTTaFbl peili Typaibl OimiMaepi
OO0TyBI.

- OakTepusUIapabl OO amy )KOHE aHBIKTAY;

- MHUKpPOOHOJOTHSIIBIK 3€pTTEYAiH 3aMaHayu
OMICTEpIH  MEHTrepy: 0aKTEePHOIOTUSIIBIK,
BUPYCOJIOTUSIIBIK XKOHE CEPOJIOTHSIIBIK.

- MHUKpOOWOJIOTMSI ~ cajlachlHIa  KY3bIPETTI
00J1ybl, MUKPOOHOJIOTHSIIBIK TaJljay 9JiCTepiH
KOJIJaHa OTBIPHIT, 3€PTXAaHAIBIK 3epTTEyIepi

assiIKTaraHHaH

ITocse ycnemHoro 3aBepuieHust Kypca
o0yuarmuecs OyayT
- YMEThb HCIIOJIb30BaTh II0JIE3HBIE CBOMICTBA

MUKPOOPTaHM3MOB B pa3HbIX  cdepax
IIPOU3BOJICTBA.
- BIaAeTh  3HAaHUSAMU O  OHOJIOTUH

MUKPOOPTaHU3MOB U POJIH UX B MPUPOJIE.

- BBIJICTIAATh U UACHTU(UIIMPOBATH OAKTEpHUU;

- BIAJCTh HABBIKAMH COBPEMEHHBIX METOJIOB
MUKPOOHUOIOTHYECKUX HCCJICTOBaHUM:
0aKTEepPUOJIOTHYECKOTO, BHPYCOJIOTHYECKOTO U
CEPOJIOTUYECKOTO.

- OBITb KOMIIETEHTHBIMH B  00JacTH
MUKPOOHMONOTHH,  pemaTh  BOMPOCHl IO
OpraHu3ali U TPOBEACHHUIO JIA0OPATOPHBIX

After successful completion of the course, students will
be

- be able to use the beneficial properties of microorganisms
in different areas of production.

- have knowledge of the biology of microorganisms and
their role in nature.

- isolate and identify bacteria;

- master the skills of modern methods of microbiological
research: bacteriological, virological and serological.

- be competent in the field of microbiology, resolve issues
related to the organization and conduct of laboratory
research using microbiological analysis methods.

YHBIMIACTBIPY JKOHE JKYPTri3yre KAaThICTHI | HCCIICIOBAaHUH C TPUMEHEHHEM  METOIOB
Mocesenep/Il menry. MUKPOOHOJIOTHYECKOTO aHAJIH3a.
Ipepexeuzummepi / Ilpepexsuzumot / Prerequisites

brnoxumus | Broxumus | Biochemistry

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepycanue kypca / Coursesummary
Kanmst Mukpobuonorus. | O6rmas MUKPOOHOIOTHS. Cucremaruka | General microbiology. Systematics of microorganisms.
Mukpoopranu3MIepIiH CUCTEMATHKAChl. | MUKPOOPTaHU3MOB. Mopdomorust | Morphology of bacteria. Physiology of microorganisms.
bakrepusnapabig Mopdonoruscel. | Gakrepuit. duznonorus Influence of environmental factors on microorganisms.
Mukpoopranusmiep (U3HOJIOTHSCHI. | MEKPOOPTaHU3MOB. BinsiHue daxropos | Genetics of microorganisms. General virology. Systematics
Muxkpoopranusmzaepre CBIPTKBI opTa | BHEUIHEH cpeabl Ha | of viruses. Virus cultivation. reproduction of viruses.
(hakTopIapbIHBIH acepl. | MUKpoopranu3mbl.l 'eHeTnka
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MukpoopranusmepiiH TeHeTukacel. JKanmbl | MUKpoopranu3mMoB.OO0rmast BHUPYCOJIOTHSI.
BUpycosorus. BupycrapabiH cucremarukachl. | CucremMaTuka BupycoB.KynsTuBUpOBaHHE
Bupycrapas! ecipy. BUpycTapIbIiH KoOCIoi. BHPYCOB.PenpoiyK1iusi BUPYCOB.
Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites
dUTOMATOIOTUSHBIH MOJICKYJaNbIK | MosiekyisipHble MexaHu3Mbl (utonartosiorud, | Molecular mechanisms of phytopathology, Parasitology and
MeXaHu3MepI, [Tapasutonorus xoHe | [Tapazuronorus u puronarosorus / Phytopathology
¢duTonaronorus

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Eneycuzopa A.T. | Eneycuzopa A.T. | Eneycuzopa A.T.
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Buonozusnwvix sepmmeynep / Buonocuueckue uccnedosanusn / Biological research

OKy makcamuwt / Yueonan yenv/ Purpose

Crynentrepai FBUIBIMHU-3€PTTEY KOHE
TOKIPUOCTIK-IKCIIEPUMEHTTIK 1C-OpEKETTEPIIH
o/licTeMeciMEH TaHBICTHIPY, OHBIH HeTi3iHzae
OMOJIOTHSUIBIK ~ JKOHE  OMOTEXHOJIOTHSIIBIK
3eprreynep JKOCIIapJIaHbIII, MOJTIMETTEP
TaJITaHAa bl KOHE HOTHIKEJIEPi YChIHBLIAIbI.

O3HakOMHUTH  OOYyYalOIIUXCA C  METOJOJIOTHEH
HAy4YHO-HCCIIEI0BATENIbCKON U SKCIIEPUMEHTAIbHOMN
NEeSATEIbHOCTH, Ha OCHOBE KOTOPOH IUIAHUPYIOTCS
OHOJIOTHYeCcKHe u OMOTEXHOJIOTHYECKHE
WCCIEAOBAHUS,  QHAIM3UPYIOTCS  JIaHHBIE U
MIPEJICTABJISIOTCS Pe3yIbTaThI.

To acquaint students with the methodology of research
and experimental activities, on the basis of which
biological and biotechnological research is planned, data
are analyzed and results are presented.

OKptmy namuoiceci / Pezyiomameol o0yuenus / Learnin

outcomes

Kypcrbl CTTI asiKTaraHHaH Keilin
OimiManymbLIap

- OMONOTHSUIBIK JKYHenep MeH OOBeKTiIepIi
aHBIKTay >KOHE Tannay YuIiH (U3HKaHbBIH,
XUMUSHBIH, OHOXWMUSIHBIH KOHE JKOFaphl
MaTeMaTHUKaJIbIK SICTEPAIH HETi3ri 3aHIapbiH
KOJIJaHy

- 3aMaHayu 3epTTey oiCTepiH KOJJIaHy, THICTI
3epTXaHAIBIK  TOXKIipuOe  MPHHOUOTEPIiHE,
OMOATHKA epeXKeNepiHe COlKeC >KYMBbIC iCTey,
3epTXaHAJIBIK YKOHE JaJlalbIK JKaFaiiia 3epTrey
MaTepuasblH JKHHAY, OHJACY, CaKTay JKOHE
JabIHIaY

- MaTeMaTHKaJbIK JKOHE €CenTey IarablIapbiH
KOHE apHaubl KOMIIBIOTEPIIIK
Oarmapiamanapibl naianana OTBIPHITI,
canaJiblK J)KOHE CaHJIBIK eCeNTep Il MenTy

IlocJie ycnenmHoro 3aBepiieHus Kypca
o0yuarmuecs OyayT

- MPUMEHSTh OCHOBHBIC 3aKOHBI (DH3UKH, XWMUH,
OMOXMMHH U BBICIIHE MATEMATHYECKHUE METOIbI JIsI
HUICHTH()UKAIIIN ¥ aHATTN3a OMOJIOTHIECKUX CHCTEM
1 00BEKTOB

- UCTIOJIb30BATh COBPEMEHHBIC METO/TBI
uccienoBaHus, paboTtaTb B COOTBETCTBUU C
MIPUHIUATIAMA HaJyIeKaIen nabopaTopHOI
MPAKTUKW, TMpaBWIaMd OWOITUKH, COOHPATH,
oOpabaTeiBaTh, XpaHUTh W  TIOJTOTABJIHBAThH
HCCIIEeIOBATeNbCKUI MaTepuan B J1abOpaTopuu U B
TTOJIEBBIX YCIIOBUSX

- pemarh KayeCTBEHHbIE M KOIUYECTBEHHBIC
3aaum, UCTIONB3Ys MaTeMaTHYCCKHE u
BBIUUCIUTENbHBIE  HAaBBIKM U CIICHUATbHbBIE
KOMITEIOTEPHBIC TTPOTPAMMBI

After successful completion of the course, students
will be

- apply the basic laws of physics, chemistry,
biochemistry and higher mathematical methods to
identify and analyze biological systems and objects

- use modern research methods, work in accordance
with the principles of good laboratory practice, the rules
of bioethics, collect, process, store and prepare research
material in the laboratory and in the field

- solve qualitative and quantitative problems using
mathematical and computational skills and special
computer programs

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

Marematuka, Xumusi, buoxumus

‘ Maremaruka, Xumus, buoxumus

| Mathematics, Chemistry, Biochemistry

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypca / Coursesummary

Kipicrie. 3epTrey TakbpIpblObl MEH >KETEKILICIH
TaHaay. buonorusneik Toxipudenep i xKyprizy:
JAUbIH/BIK, YUBIMAACTBIPY, OaphIChI.
OeOueTTepMeH KYMBIC: ofeOueTTepai i3aey
TYpJepi, FHUIBIMH OachbUIBIMAAPAbIH KalHap
Ke371epi, oJIapbIH caracsl, FBUTBIMHU
KaprsUTaHbIMIIApAbl  Oaramay  (monekceszaep

Beenenue. Bpibop TemMBl  HMCCIeOBaHUA U
PYKOBOAMTEIIA. [IpoBenenue OMOJIOTHYECKUX
SKCTIEPUMEHTOB: TOATOTOBKA, OPTaHM3aIvs, XOJ.
PaGora ¢ nuTeparypoii: BUABI MOUCKA JIUTEPATYPHI,
WCTOYHUKMA HAyYHBIX IyOJIMKAIMHA, WX KadecTBO,
OIICHKA Hay4HbIX myOauKanui (mHACKC
IUTAPYEMOCTU U 1p.). Haanmexarmias adoparopHas

Introduction. Choice of research topic and leader.
Conducting  biological experiments:  preparation,
organization, course. Working with literature: types of
literature search, sources of scientific publications, their
quality, evaluation of scientific publications (citation
index, etc.). Good laboratory practice. Metrology.
Statistical processing of measurement results. Mistakes.
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KepceTkimn jxoHe T.0.). JXKakchl 3epTxaHalIbIK
ToXKipuOe. MeTposorus. Oney HOTHXEIepiH
craTuCTUKaIBIK oHAey. Karenep. JKacyma

JaKbUIIapbI
JaKbU1IapbIMEH
XKaHyapiap,

OJIapJibl

3CPTXAaHACHI,

KYMBIC.

CTaHaapTTay,

KacyIa
3epTXaHalnbIK
OJIapMEH

KYMBIC, 3TUKAIBIK Mocenenep. HoTmkenepain

rpaduKaIbIK
KOPBITBIH/IBLIAY,
Kapusiiay.

KepceTiLIiMI.

MOTIMETTepAl

FruieiMu

Hormwxkenepnui
Oaranay,
0achUTBIMIAPIbI

JarblHIay, aBTOPJIBIK. [laTeHTTey.

MPAKTHUKA. MeTtposnorusi. CraTtuctuueckas
o0paboTka pe3ynbTaToB u3MepeHud. OmmoKy.
JlaGopaTtopusi KJIETOYHBIX KyJIbTyp, pabora cC
KJICTOYHBIMHA KYJIbTypaMH. JIaGopatopHsbie
KUBOTHBIC, MX CTaHAapTH3alMsi, paboTa C HUMH,
ATUYECKUE POOJIEMBI. I'paduueckoe
npeacTaBieHne  pesynbraToB.  OKoOHYaTenbHOE
opopmieHre  pe3ynbTaToB, OIICHKA  JIaHHBIX,

nyonukanus. IlogroroBka Hay4HbBIX TyONHMKalWH,
aBTOpCTBO. [laTenTOBaHME.

Cell culture laboratory, work with cell cultures.
Laboratory animals, their standardization, work with

them, ethical problems. Graphical presentation of
results. Finalization of results, evaluation of data,
publication. Preparation of scientific publications,

authorship. Patenting.

Iocmpexsusummepi / Ilocmpexeuszumut/ Postrequisites

buomerpus

‘ buomerpus

| Biometrics

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Algimantas Paulauskas (Vytautas Magnus

University)

Algimantas Paulauskas (Vytautas Magnus
University)

Algimantas Paulauskas (Vytautas Magnus University)
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Aodam anamomuscwl / Anamomus uenosexka / Anthropotomy

OKy makcamuwt / Yueonan yenv/ Purpose

AnaM  aF3achlHBIH ~ KYPBUIBIMBL,  OHBIH
yIinanapsl, MyIlejaepi MeH Mymienep >Kyheci
TypaJibl KOCiOM OLTIMITI KJIBIITACTHIPY.

dopmupoBanue Mpo(ecCHOHANBHBIX 3HAaHUH O
CTPOCHMHM TeJa 4EJI0BEKa, €ro TKaHEel, OpraHoB
U CUCTEM OpPraHOB.

Formation of professional knowledge about the structure of
the human body, its tissues, organs and organ systems.

Oxvtmy nomuoiceci / Pezyiomameut 00yuenus /l_earningoutcomes

Kypcrbi coTTI asiIKTAaFAaHHAH KeliH
olmiMaymbLIap

-Oprasjiap/JbIH, Xyierep MeH KYpBUIFbUIapIbIH
AHATOMUSCHI, OJIapIbIH KYPBUIBIMBIHBIH
epeKIIeITKTEP1 Typajbl olTiMaepiH
OpBIHAANATBIH  (YHKUIUSUIApFAa  OailyIaHBICTHI
KOJIJIaHy

-OpraHU3MHIH FBUIBIMH 1C-9pPEKETiHJeT! HeTi3Ti
3aHIBUIBIKTAPBIH TYCIHY

- aJamMHBIH (U3HKAIBIK JKOHE TICHXUKAIBIK
JICHCAYNBIFbIH Oaranaya MpaKTHKAJIbIK Olmimal
KOJIJIaHy

- Kazipri azamaapIblH MOMYJISIUSIIaPbIHIAFbI

OMOJIOTUSIIBIK ©3TeprillTIiK oenruiepin
aHBIKTAY; HoclIep MEH azgam
MOMYJISIIUSIIaPbIHBIH MOP(]OTOTHSIIBIK

CHUIaTTaMajapblH Tanaay
- FBUIBIMU-3E€PTTEY 1C-OPEKETIHIH JaF/blUIaphl:
FBUIBIMU MaTepHaJap KUHAY JKOHE JailbIHaay,

JKCIIEPUMEHT KYpY.

ITocse ycnenmHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT
- MCIIOJIb30BaTh 3HAHMS 110 AHATOMHUH OPTaHOB,

CUCTEM M  amlmaparoB, OCOOEHHOCTH HUX
CTPOGHHS B CBSI3M C  BBIIOJHAEMBIMH
byHKIUSIMU

-[IOHUMATh OCHOBHBIE 3aKOHOMEPHOCTH

(YHKIMOHMPOBAHUSI OpraHU3Ma B HAyYHOH
NEeATEIbHOCTH
- IPUMEHATh IIPAKTUYECKHE 3HAHUS B OLICHKE

(I)I/I3I/I‘IGCKOFO n YMCTBCHHOT'O 300POBbA
YCJIO0BCKa
- OIIpCACIIATD IIPpU3HAKHU OMOJIOrHYEeCKO

W3MEHYMBOCTH B IONYJISIUAX COBPEMEHHOI'O
YeJIOBEeKa; aHaJIM3UPOBaThb MOPQOIOrHUECKUE
MIPU3HAKYU Pac U MONYJIALNN YeI0BEeKa

- o0najarhb HaBBIKAMU Hay4YHO-
UCCIIEI0BATEIBCKON JESTEIBHOCTH: 110 COOpy U
MIOATOTOBKE HaY4HBIX MaTepHaoB,

ITOCTAHOBKC OKCIICPUMCHTA.

After successful completion of the course, students will
be

- use knowledge of the anatomy of organs, systems and
devices, the features of their structure in connection with the
functions performed

- understand the basic laws of the functioning of the body in
scientific activity

- apply practical knowledge in assessing the physical and
mental health of a person

- to determine the signs of biological variability in
populations of modern humans; analyze morphological
characteristics of races and human populations

- have the skills of research activities: collecting and
preparing scientific materials, setting up an experiment

Ipepexeuzummepi / Ilpepexsuzumot / Prerequisites

Knerka 6uomoruscel, I 'ucromorus

‘ buonorus xnerku, I'ucronorus

| Biology of the Cell, Histology

Kypcmoin

Kbickauwia mazmynot / Kpamkoe codepicanue kypca / Course summary

AnaMm  JeHeciHIH KYpPBUIBIC —€peKIIeNIKTepl.
Anam  JEHECIHIH  KJIETKalblK,  MYIIEIIK,
KYHENIK KyphUIBIMBI. ATaMHBIH KaHKA JKyHecl.
bymmeik  er  oky#eci.  CrUlaHXHOJOTHSL.
AckopbiTy kyHeci. ToiHBIC amy »xyHeci. 39p
mbIFapy xyieci. JKbIHbIC xyleci. DHIOKpUHI

(imki cexpenus 6e3aepi) xyie. Kan tambipiap

CtpyKTypHBIE 0COOEHHOCTH YeJloBeKa.
Knerounas, TkaHeBas, OpraHHas, CHCTEMHas
CTpyKTypa Tena yenoBeka. CkeneTHas cucrema
YeJI0BEKa. Mpeieynast cucrema.
Cmutanxnonorus. [IumeBapurensHas cucrema.
JlbixaTenpHass ~ cucTeMa.  BplnenuTenbHas
cucrema. IlomoBast cucrema. OHAOKpUHHAs

Human structural features. Cellular, tissue, organ, systemic
structure of the human body. Human skeletal system. The
muscular  system. Splanchnology. Digestive system.
Respiratory system. Excretory system. The reproductive
system. Endocrine system. Vascular system. Organs of
hematopoiesis and immune system. Nervous system. Senses.
Leather and its derivatives.
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xyHeci. Kan Ty3symn >koHEe MMMYHIBIK JKyiie
mymienepi. XKyiike xkyiteci. Ce3im Mmyrenepi.
Tepi >xoHe OHBIH TYBIHABUIAPEI.

cucrema. Cocynucrtas cucrema. Oprasbl
KPOBETBOPEHUSI U  HMMYHHOHM  CHUCTEMBL.
Hepsnas cucrema. Opransl uyBcTB. Koxa u ee
ITPOU3BOIHBIE.

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

AnmaM  JkoHE KaHyapiap  (U3UOJIOTHICHI,
buonorusiHel OKbITY omictemeci, JKacka cait
(bu3HoIOTHCH JXKoHE Bajieosiorus, JKeke mamy
OMOJIOTHACHI

®u3nonorus  4YeIOBE€Ka M IKUBOTHBIX,
Meroauka MpEernogaBaHus ouonoruw,
BospactHast  ¢usuonorus U BaJeoJyOrus,

buonorns WHIWBUAYAJIbHOI'O Pa3BUTHUA

Human Physiology and Zoophysiology, Methods of Biology
Teaching, Developmental physiology and valeology,
Biology of Individual Development

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programmemanager

VYrebaesa b.X.

‘ Vrebaesa b.X.
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Aumpononozusn / Aumpononozus / Anthropology

OKy makcamuwt / Yueonan yenv/ Purpose

AnlaM MEH OHBIH JBOJIOLUSCHIH 3epTTEyIeri
3aMaHayd Ke3KapacTapiblH HETi3iHAe XaTKaH
MPUHIUIITEP MeH 3aHIBUIBIKTapMEH
TaHBICTHIPY YIIIH aJaMHBIH OpPTraHWU3M JKOHE
OMOJIOTUSUITBIK TYP perinze OHBIH
OMOONIEYMETTIK TaOMFATBIH €CKEPEe OTBIPHII,
0ipTyTac Ke3KapachlH KAJIBITACTHIPY.

®opMHUpPOBaHKE EIOCTHOTO MPEACTABICHUS O
YEJIOBEKE KaK OpraHu3Me M OHOJOTHYECKOM
BHJIE C YYETOM €r0 OMOCOIHMAILHOW MPUPOIBI,
03HAKOMHUTh c MPUHITUTIAMHA u
3aKOHOMEPHOCTSIMH, JIKAIIUMU B OCHOBE
COBPEMEHHBIX MOAXOA0B K U3YYCHHUIO YEIIOBEKa
H €TO DBOJIIOIUH.

Formation of a holistic view of a person as an organism and
a biological species, taking into account his biosocial nature,
to acquaint with the principles and laws that underlie modern
approaches to the study of man and his evolution.

Oxvtmy nomuoiceci / Pezyniomameut 00yuenus /l_earningoutcomes

Kypcrtbl CITTI KeiliH
olmiMaymbLIap

- OMOOJNeYMETTIK TIPHIUIIK PETIHIAE aJaMHBIH
©31HE TOH EpEeKIIENIKTepiH, aJaMHBIH MiHEe3-
KYJKBl MEH IICHXHMKACBIHBIH OHOJIOTHSIIBIK
TaMBIpJIAPbIH TYCIHY

- aJlaMHBIH (PU3UKaJIBIK YHBIMBIH TYCIHY (Kac
epeKIIeTiKTepi  KOHE  JKeKe  TYIFaHBIH
KOHCTUTYIUSUIBIK OaiiiaHbIChHI)

- AHTPOITOJIOTUSUTBIK TEPMUHOJIOTHSTHBI
MEHTrepy

- OHWOJOTHSIIBIK ~ @HTPOIIOJIOTHS  TYpabl
FBUIBIMM OUTIMA1 OKY JKOHE KociOM KbI3METiHAEe
KOJIJaHY

- FBUIBIMHM-3€PTTEY IC-OPEKETIHIH aFJbLIaphl:
FBUIBIMH MaTepuaiap *KUHay KoHE JalbIHIay,
HKCHEPUMEHT KYDpY.

asgsKTaraHHaH

IMocae ycnemHoro 3aBepiuieHust Kypca
o0yyarommecsi OyayT

- pazoupatbcs B crenupuIecKux
O0COOEHHOCTSIX YeJIOBEKa Kak OMOCOIMaIbHOTO
CYIIECTBA, OMOJIOTUYECKUX KOPHSX TOBEIACHUS
Y TICUXUKH YeJIOBEeKa

- ToHUMaTh  (UUYECKYID  OPraHU3AIUIO
YyeloBeka  (BO3pacTHbIE  OCOOEHHOCTH U
KOHCTHUTYIIMOHAIBHYIO MPHUHAIICKHOCH
WH]IMBH]IA)

-BJIaJIETh AHTPOIIOJIOTMYECKON TEPMUHOJIOTUEN
- IPUMEHSATh HAY4YHbIE 3HAHUSI OMOJIOTHMYECKON
aQHTPOIOJIOTUU B yueOHOM u
po¢eCCUOHANTBHON IeATETLHOCTH

- o0najarhb HaBBIKAMHU Hay4YHO-
HCCIIEIOBATENbCKON JAESITENHOCTU: 110 cOOpY U
MIOATOTOBKE Hay4YHBIX MaTepHajoB,
ITOCTAHOBKE SKCIIEPHUMEHTA.

After successful completion of the course, students will
be

- understand the specific characteristics of a person as a
biosocial being, the biological roots of human behavior and
psyche

- understand the physical organization of a person (age
characteristics and constitutional affiliation of the individual)
- master anthropological terminology

- to apply scientific knowledge of biological anthropology in
educational and professional activities

- have the skills of research activities: collecting and
preparing scientific materials, setting up an experiment

Kbickauwa mazmynot / Kpamkoe codepicanue Kypca / Coursesummary

Kypcmoiny
buonorusuibik AHTPOMOJIOTUSIFA  KIpicIIe.
OBONIOIUAIBIK aHTPOMOJIOTHSI.
MopdomoTHsUTBIK ~ aHTPOTIONOTHSI.  AJIaMHBIH

xKeke Mopdomorusicel. JKac aHTPOMOIOTHUACHL.
KoHctutynusinblk aHTponoorust. JKeIHBICTHIK
muMmopdu3M.  AxaMaapAarbl  KBIHBICTBIK
KaTbIHAC KpUTEPHMIIEDI.

BBenenne B OMOJIOTMYECKYIO AHTPOMOJIOTHIO.

OBONIOIMOHHAs AHTPOIIOJIOT Ul
Mopdonoruueckas anTponosnorus. YacTtHas
MopdoorHs YeJI0BEKa. Bo3spacthas
AHTPOIIOJIOT U KoncturynnonanbsHas
aHTPOIIOJIOTUS. ITonoson TUMOP(U3M.
Kpurepnn 1nosoBOil  NpPUHAJIEKHOCTH Yy

Introduction to Biological Anthropology. Evolutionary
anthropology. Morphological anthropology. Private
morphology of a person. Age anthropology. Constitutional
anthropology. Sexual dimorphism. Criteria for sex in
humans.
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| uenosexa.

Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

AJiaM xoHe jKaHyapiap (pU3HOIOTHACH

| dusHoNOrKs YenoBeKa U AKUBOTHBIX | Human Physiology and Zoophysiology

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programmemanager

Hypekuna O.A.

VrebaeBa b.X.
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Deontoyusn ycane gunozenes | Ieonoyus u unozenusn | Evolution and Phylogeny

OKy makcamuwt / Yueonan yenv/ Purpose

Crynenrrepae Tipi  OpraHu3MHIH — allyaH
TYPJIUIITiHIH KaJIBIITaCybl MEH
ABOJIIONMSICHIHBIH KaFIaiIapbl, SBOJIIOIHS MEH
(dbunoreHusi  3aHIBUIBIKTApPBI, Tipi  ar3ajiap
QJIEMIHIH CUCTEMATUKACBIHBIH Heri3aepi

TypaJIbl TYCIHIK KQJIBIITACTBIPY

dopMuUpOBaHUE Yy CTYACHTOB MPEACTABICHUS
00  obcrositenscTBax  (GOPMHpPOBAHUS U
HBOJIIOIUM MHOT000pa3usi KUBOT'O OpraHu3Ma,
3aKOHOMEPHOCTSIX JBOJIONHMUA W  (UIOTCHUH,
OCHOBAHUSX CHUCTEMATHKH )KHBOTHOTO MHUpPa

Formation of students' understanding of the circumstances of
the formation and evolution of the diversity of a living
organism, the laws of evolution and phylogeny, the
foundations of the systematics of the animal world

Oxvimy naomuoiceci / Pezyiomameut 00yuenusa /l_earningoutcomes

Jamymibl  opranu3mzepsie  O0JIaTblH  MaKpo
KOHE MUKPOMOP(OIOTUSIIBIK,
(OU3HOTOTHSUTBIK-OMOXIMHSITBIK, MOJICKYITATBIK
KOHE FeHETHKAJIBIK MTPOLIECTEP/Il TYCIHYTE.

Paz6upatscs B Makpo- u
MHKPOMOP(}OJIOTHIECKHX, ¢buznosoro -
OMOXMMHUYECKUX, MOJICKYJISIPHBIX u

TCHCTUUYCCKUX IIpoHecCCax, IIPOTCKANOIIUX B
Pa3BUBAIONIUXCA OpraHrU3Max.

Understand macro- and micromorphological, physiological
biochemical, molecular and genetic processes occurring in
developing organisms.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

Knerka 6uosoruscel, I ucronorus

‘ buosorus xnerku, I'ucronorus

| Biology of the Cell, Histology

Kypcmuiny kbickawa mazmynot / Kpamkoe codepicanue kypca / Coursesummary

Kypc nonynsiusiiapisiH TeHETHKAITBIK
KYPBUIBIMBIHA 9CEp €TETiH Heri3ri
HKOJIOTHSUTBIK JKOHE IBOJTFOLIUSITBIK
MeXaHU3MJEPAl XKoHe (PUITOTeHETHKAIIBIK
KaThIHACTAP/IbI TAJIAY YIIiH MOJIEKYIIAJIbIK
onicTepai Kayai KojianyFa 00JaThIHBIH
KapacTbipasibl. On TaOUFH CypbIITaILy
TEOPHSICHIH, TYKbIM KyaslayIlIbUIbIK ITeH
©3TeprillTIK HEr13epPiH, TOMYJIALHNS
KYpPBbUIBIMBI MEH T'€HETUKACHIH, TYPJIEHY
MeXaHU3MJIEPiH JKOHE TYPIIEPAiH
OPTYPJILIITiHIH (UIOT€HETUKAIIBIK
MPUHITUNTEPIH KAMTH/IBI.

Kypc paccmaTpuBaeT OCHOBHBIE
9KOJIOTHYECKHUE U IBOJIOIMOHHBIE MEXaHU3MBI,
BJIMAIOINAE Ha TEHETHUYECKYIO CIPYKTYpY

MOMYJISIUM, U TO, KAK MOXHO HCIIOJIb30BATh
MOJIEKYJISIPHBIE ~ METOJABl ISl  aHaju3a
¢bunoreHeTHYECKUX OTHOILIECHUH. On
OXBaTBIBAET TEOPUI0 €CTECTBEHHOIO OTOOpa,
OCHOBBI HACIIE€ACTBEHHOCTH ¥ W3MEHYHMBOCTH,

CTPYKTYpPY MO YJIALIUI 51 TE€HETHKY,
MeXaHH3MBI BU/1000pa30BaHUS "
(bHHOFeHeTI/I'-IeCKI/Ie MMPUHIUIIBI BUIOBOI'O
pa3HooOpasusl.

The course examines the main ecological and evolutionary
mechanisms that influence the genetic structure of
populations and how molecular methods can be used to
analyze phylogenetic relationships. It covers the theory of
natural selection, the foundations of heredity and variation,
population structure and genetics, mechanisms of speciation,
and phylogenetic principles of species diversity.

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

AJiaM koHe jKaHyapiap (pU3H0IOTUSCH

‘ ®Du3noa0rYs 4YejIoBeKa U *KUBOTHBIX

] Human Physiology and Zoophysiology

Bazoaprama scemexuiici / Pykosooumenn npozpammet | Programmemanager

Hypekuna O.A.

Hypekuna O.A.
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TI'enemuxa / I'enemuxa / Genetics

OKy maxcamul / Yueonan yeav/ Purpose

['eneTnka FHUIBIMBIHBIH  TEOPHUSUIBIK — KOHE
MPAKTUKAJIBIK CypaKTapbl OolibIHIIIA
CTYJCHTTEP JNAibIHIBIFBIHBIH KOKETTI ACHTeHiH
KamMTamachl3JaHabIpy

Obecnieunth HEOOXOIMMBIH YpPOBEHb MOJTOTOBKU
CTYIICHTOB II0 TEOPETHYECKUM M MPAKTHYECKUM
BOIPOCAaM HAYKH T€HETHUKH.

Provide the necessary level of training for students in
theoretical and practical issues of the science of
genetics.

Oxvimy namuorceci / Pesynemamut 06yuenus /Learningoutcomes

Kypcersl CITTI asiIKTaraHHaH KeiliHn
OimiManymbLIap

- TCeHETUKaHBIH ipreii Heri3aepiH, Kas3ipri
KETICTIKTEPIH, r€HETUKAHBIH namy
npobiemManapbl MEH TEHACHIMSUIIAPBIH, OHBIH
Oacka FBUIBIMJIAPMEH OaiiIaHbIChIH
TYCIHAIpIHI3

- DKCIIEPUMEHTTIK >KYMBICTAP/bI JKYPri3y YIIiH
FBUTBIMH 9/ieOMeTTepAl maiifaiaHy, COHBIMEH
KaTap TYKbIM KyaJayIIbUIbIK MIEH ©3TreprillTiKTi

3epTTey, aJIbIHFaH HOTHOKeNepl
UHTEpHpeTalysaigay YIIH  OSKCHEpUMEHTTEP
KYpTi3y.

- FBUIBIMH KOHE MPAKTHKAIBIK Mocelenepai
IIeNTy YIIiH TEeHETWKAHBIH HEri3ri Herizaepi

MEH dJiicTepi Typabl OLTIMIII KOJIAaHy

- o3 OCTiHIIE  TAaHBIMIBIK  1C-OpPEKET
JaFaplIapblHa W€ 00Jly;  FBUIBIMU-3€pPTTEY
KBI3METIHIET1 aJIFalIKEI JarabLUIap;
TEHETUKAIBIK ~ MaTepHalibl  MOJEKYJANIbIK,
KaCylajbIK, OpTaHU3MJIIK JKoHE

NONYJSIUSUIBIK IEHTeiie 3epTTey daicTepi

ITocse ycnemHoro 3aBepuieHust Kypca
o0yuarmuecs OyayT

- 00BACHSITH Q)YHIIaMCHTaJH)HI)IC OCHOBBI TI'€CHCTHKH,
COBPEMEHHBIE JIOCTHKEHUS, MPOOJIEMbl U TEHJIEHIIUU
PasBUTHUA TCHCTUKH, €€ B3aHMMOCBA3L C ApyrumMu
HayKaMu

- HCIOJB30BaThb  HAYYHYIO  JIMTEpPATypy  OIA
[IOCTAaHOBKHM JKCIEPUMEHTAIbHBIX paboT, a TaKxke
I'paMOTHO MPOBOAWUTL OSKCICPUMCHTBI IO H3YYCHUIO
HACJIEICTBEHHOCTH " W3MEHUYUBOCTH,
HHTEPIPETUPOBATH IIOIYYCHHBIE PE3YIbTATEI

- TNPUMEHATh 3HaHMA (YHIAMEHTAIbHBIX OCHOB U

MCTOO0B TCHCTUKHN JJIA peHICHI/Iﬂ Hay‘lHBIX n
MPaKTUYECKUX 3a/1a4

- 001a1aTh HaBBEIKAMH CaMOCTOSITENLHOM
MO3HABATEIBHOW JEATENbHOCTH;, IE€PBOHAYAIbHBIMU
HaBbLIKAMU Hay4YHO-UCCIEA0BATEIbCKOMN
JIeSITENNLHOCTH; METOIaMHU HCCIIeTOBaHUS
TEHETUYECKOTO  Marepuajga Ha  MOJICKYJSPHOM,
KJIETOYHOM, OpPraHU3MEHHOM U  MOIYJISIIUOHHOM
YPOBHAX

After successful completion of the course, students
will be

- explain the fundamental foundations of genetics,
modern achievements, problems and trends in the
development of genetics, its relationship with other
sciences

- to use scientific literature for the formulation of
experimental work, as well as competently conduct
experiments to study heredity and variability,
interpret the results obtained

- apply knowledge of the fundamental principles and
methods of genetics to solve scientific and practical
problems

- have the skills of independent cognitive activity;
initial skills in research activities; methods of
studying genetic material at the molecular, cellular,
organismal and population levels

Ilpepexeuzummepi / Ilpepexsusumut / Prerequisite

S

Kierka
ypaicTep/i

buoxumus,
Ooroorusacel, PU3N0IOTUSAIIBIK

EI/IOXI/IMI/IH, buonorus kierku, COBpeMCHHBIe METOJbI
HUCCICa0OBaHUsA (1)I/I3I/IOJ'IOFI/I‘IeCKI/IX IIPOIECCOB

Biochemistry, Biology of the Cell, Modern methods
of studying physiological processes
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3epTTEYIiH 3aMaHayH dicTepi

KbicKawa mazmynsl / Kpamkoe codepacanue kypca / Course summary

Kypcmuin
I'eneruka MoH1 KOHE omicrepi.
TyKpIMKyanaymbUIbIKTBIH LU TOJIOTHSUTBIK
Heri31epi. TyKbIMKyanaymbUIbIKThIH

Marepuanablk Herizzaepi. I'. Mengenp amkax

OenriiepaiH TYKBIMKyallay —3aHJIBUIBIKTapHI.
Monorubpuari JKOHE MOJTMTUOPHUATI
Oynanaacteipy. JKBIHBICTBI ~ XPOMOCOMAJIBIK

aHBIKTAYy OHE JKBIHBICIIEH TIPKECKEH TYKbIM
KyaJiay. ['eneTnkanbik MaTEepUAJIIbIH
©3rePrilTiri. MyTanusibiK mporiecc.
CenekuMsHBIH TEHETHKAIBIK Herizmepi. Taza
JUHUSIIAP TEOPUSICHI.

[Ipenmer wu Meronel reHeTwkd. Lluronornueckue
OCHOBBI HACJICICTBEHHOCTH. MarepHajibHbIE OCHOBBI
HACJEACTBEHHOCTH. 3aKOHOMEPHOCTH HaclieIOBaHUS
MPU3HAKOB, OTKPBIThIE I. Menaenem.
MoHoruOpuaHOE U TOJUTUOPHUIHOE CKpEIIUBaHUE.
XpOMOCOMHOE OIpe/IeJICHUE I0Ja W HacjeJI0BaHUE
MPU3HAKOB, CILEIUVIEHHBIX C IMOJOM. M3MEH4YMBOCTH
FEHETUYECKOro Marepuaia. MyTalmoOHHBIA Mpolecc.
I'eHeTnueckre OCHOBBI ceneKUuU. Teopust YUCTBIX
nuHui. ['enetrka pazsutus. ['eHeTHKa MOMyIALMIA.

Subject and methods of genetics. Cytological
foundations of heredity. Material bases of heredity.
Regularities of traits inheritance discovered by G.
Mendel. Monohybrid and polyhybrid crossing.
Chromosomal sex determination and inheritance of
sex-linked traits. Variability of genetic material.
Mutation process. Genetic foundations of selection.
The theory of clean lines. Development genetics.
Population genetics.

Iocmpexsusummepi / llocmpexeuszumut/ Postrequisites

Anam  koHe kaHyapiap — (dusuonorwuscel, | @usnonorus yenoBeka M kMBOTHBIX, ['enHas | Human Physiology and Zoophysiology, Genetic engineering
OciMIikTep MEH JKaHyapjapAblH TEHIIK | HH)KCHEPHUs PACTCHUN U JKUBOTHBIX of plants and animals
WH)KCHEPHSCHI
Bazoapnama scemexuwici / Pykosodumens npozpammot | Programme manager
Hypekuna O.A. | Yrebaena b.X.
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Ocimoikmep yncacywianapol men yananapvinviyy maooenuemi/ Kynomypa knemoxk u mxaneu pacmenuii / Plant cell and tissue culture

Oky maxcamul / Yueonan yenv/ Purpose

«OcIMIIIK JKacylIajapbl MEH YJITajJapbIHbIH
MOJICHUETI» TOHIHIH TEOPUSIIBIK HETi3IepiH
TOXKIpUOEAe KOJIJIaHYAbl MEHIEPY.

OcBocHHME  TEOPETUYECKUX  OCHOB  JIUCLUIUIMHBI
«KynpTypa KIETOK M TKAaHEM pPAaCTEHU» IpH
IIPAKTU4YECKOM IPUMEHEHUU.

Mastering the theoretical foundations of the
discipline "Culture of plant cells and tissues™ in
practical application.

Oxvimy naomuoiceci / Pezyiomameut 00yuenusa /l_earningoutcomes

Kypcrsl CITTI Keilin
OiiMaaymbLIap

- KIJIOHJIBI MUKPOKOOCUTY KOHE OCIMIIKTEpPIiH
JICHCAYJBIFBIHBIH €PEKIICNIKTEPIH TYCIHY
Kacylia  MOJCHHETIH  3epTTey  YUIH
3epTXaHaJBIK TIXKIprOenIep Kyprizy

- DKCIIEPUMEHTTEP JKYPri3y JKOHE aJlbIHFaH
aKImaparThl eHJeY, OHbI KoCiOU KbI3METTE OJlaH
opi KOJIJIaHy 9JIICTEPiH MEHIEpY

- Oacrankpl opManapelH ©cCipy YIIIH KYHIBI
TEHETUKAIBIK OPTYPIILIIKTI KYpy/a *KacyIIaablK
TEXHOJIOTUSIIApAbI )Kobanay

- OKIIAyJaHFaH MPOTOIUIACTapFa HETi3AeNTeH
OMOTEXHOJIOTUSIHBI TAMBITY

aAsIKTaraHHaH

IHocae ycnemHoro 3aBepuieHus Kypca
oOy4aromuecst OyayT

- IIOHUMATh 0COOEHHOCTH KJIOHAJILHOTO
MHUKPOPAa3MHOKEHUS U 0370POBJICHUS PaCTEHUI
- IpPOBOJAUTH JIaDOpaTOpHBIE JKCHEPUMEHTHI IO

U3YUYEHUIO KYJIbTYpPbI KJIIETOK
-BJIQIETh METOJMKAMH TPOBEJCHHUS SKCIIEPUMEHTOB U
00paboTKK MONydeHHOW MHPOpPMAINH C JaTbHEUITUM
e€  UCIOIb30BaHUEM B  INpodeccruoHaIbHON
JeSTeNbHOCTH

- MPOEKTUPOBATH KIETOYHBIE TEXHOJOTUU B CO3JaHUU
IEHETUYECKOro pasHOOOpa3usl LEHHbIX JI CEJeKIUH
UCXOJTHBIX OopM

-pa3palaTbIBaTh OMOTEXHOJIOTUU
M30JIMPOBAHHBIX TPOTOILIACTOB

Ha OCHOBC

After successful completion of the course, students
will be

- understand the features of clonal micropropagation
and plant health

- conduct laboratory experiments to study cell culture
- own the methods of conducting experiments and
processing the received information with its further
use in professional activities

- to design cell technologies in creation of genetic
diversity of initial forms valuable for breeding

- develop biotechnology based on isolated protoplasts

Ipepexsuzummepi / llpepexsuzumot / Prerequisite

S

CtpykTypasiblk ~ OOTaHHKA, Ocimaikrep | CtpykTypHas 6oTanuka, OU3NOIOTUS pacTCHHUH, Structural botany, Plant Physiology, Histology
¢busuonorusicel, 'ucronorus I'ucronorus
Kypcmuiy kvickawa mazmynot / Kpamkoe codepacanue Kypca / Coursesummary

Xorapsl carbliarbl ©CIMIIKTEPAIH OCIpiATreH
KacylarapbIHbIH MUKPOOPTaHU3MIEPMEH
kKacaHabl OipnecTikTepiH Kypy. IIporommact
ecipy omicrepi. OCIMIIKTEPIIH KaHa
¢dopmanapbl MEH COPTTapblH KYpy. AJBICTAFbI
OyaaHnapabH KJIOH/IbI MUKpPOKOOEHTY1.
Kamnyc MOJICHUETTEPI. OcimMaikTepIiH
COMaTHKAITBIK KacylanapbiH
KpUOKOHCepBalusiay. OCIMAIKTep - KajllblHa
KEJTIprimTep, oJaapblH TO3IMALUIITI.

Co3snanune HCKYCCTBEHHBIX accoluanui
KYJIbTUBHPYEMBIX KJETOK BBICIIMX pacTeHUHl ¢
MUKpooprannzMamMu.Croco0sl KYJIbTUBUPOBAHHUS

npororiactoB. Co3ganre HOBBIX (OpPM U COPTOB
pacTeHM. KnonaneHoe MUKPOPa3MHOXEHHUE
OTHANeHHbIX rubpugoB. KammycHble  KymnbTypBI.
Kpuocoxpanenne coMaTH4eCKUX KIIETOK PacTEHUH.
Pacrenus perenepaHnTsl, UX YCTOMYHBOCTD.

Creation of artificial associations of cultured cells of
higher plants with microorganisms. Methods for
culturing protoplasts. Creation of new forms and
varieties of plants. Clonal micropropagation of
distant hybrids. Callus cultures. Cryopreservation of
plant somatic cells. Plants are regenerants, their
resistance.
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Ilocmpexsusummepi / [locmpexeuszumot/ Postrequisites

MoJieKyIaabiK OHOIOTHsI | MonekynspHas 6uosorus | Molecular biology
bazoaprama sncemexuiici / Pykosooumens npozpammet | Programmemanager
Hypexuna O.A. | VYtebaeBa b.X.
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Jdanowmagpmut ouzaitn / Jlanowagpmmusrii ouzann / Landscape design

OKy makcamuwt / Yueonan yenv/ Purpose

JlanamadTel 1U3aifH camackIHIAFBI OLTIMIEpII
KCHEHUTY MEH TEPCHJIETY XKOHE OJIapJbl KociOu

Pacmmpenune u yriyOneHue 3HaHUE B 00acTu
CCTECTBCHHBIX HAayK W INPHUMCHEHHE HX JUIS

Expansion and deepening of knowledge in the field of
natural sciences and their application for further study in

ic-opekeTiHIe ~ KeHiHri  3epTTey  YIIIH | AajbHeiero u3ydeHus B npodeccroHanbHoit | professional activities, training of specialists in the field of
KOJIJaHBLTYHI. JeITeIbHOCTH, IOArOTOBKa crenuanuctoB B | landscape design.
oOnacty naHamadTHOro aU3aiiHa.
Oxwvimy nomuyceci / Pezynomamul o6yuenusn / Learning outcomes

Kyperst  carri  askrarannan  Keiiin | [Tocie  ycmemnoro 3aBepmenusi  Kypcea | After successful completion of the course, students will
olmiMaaymbLIap o0yyarommecsi OyayT be

- pmaHmmadThIK ~ OpPTaHBIH  KaIbBIITAacy | -  MOHMMarhocobeHHOCTH  (opmupoBanus | - to understand the peculiarities of the formation of the
epEKILENTIKTEPiH, 9p TYpIi JeHrewaeri xxodanay | manamadTHOR Cpenbl, npuHnunsl | landscape environment, the principles of design at various

MPUHIMITEPIH TYCIHY: JaHAMA(PTTHIK COYJeT,
KaJIaHbI KOTaJIJaH/IBIPY, AFbIH 0akK.

- JaHAmaQTTHIH JKEeKe AJIEMEHTTEpPiH kobanay
XKOHE  JAHAMAPTBIK  KOMITO3UITUSIIAPIBIH
HYCKaJIapbIH d3ipiiey

- JKOOAJIBIK JKOCTIapiiay memrimMaepin OeitHeney
JarJbplIapbiHa ue 00my; JaHamadThIK eHepIiH
apHalbl TEPMUHOJIOTHSCHIH, KOPIIaFaH OPTaHBI
naHAmadTe TU3alHHBIH Kbl 9[ICHAMANBIK
TEXHUKAaChblH  €pKIH  MEHrepin,  oJjap/sbl
MpaKTUKaja mebdep KongaHa oimy

MPOSKTUPOBAHUS HA PA3JIMYHBIX YPOBHSX:
CaJl0BO-TIAPKOBAsi  apXHUTEKTypa, TOPOJCKOE
03CJICHCHUE, MaJIbIi cajl.

- IPOEKTUPOBATH  OTHEIbHBIE  DJIEMEHTHI
nanamadra M pa3pabaThiBaTh  BapUaHTHI
TaHamadTHHIX KOMIO3HIIUH

- obsagate  HaBbIKAaMM  HM300pa)KeHUs
JU3AMHEPCKUX  IUIAHUPOBOYHBIX  PELEHUM;
CBOOOHO BJIAZIETh CIIELUAIILHON
TEPMHUHOJIOTHEH JaHAMA(THOTO MCKYCCTBA,
o0ImuMu METOANYECKUMU IIpUEMaMHU

JaHAWA(THOTO TMPOEKTUPOBAHUS CPEIbl U
YMEJIO HCIIOJIb30BaTh X HA TPAKTUKE

levels: landscape architecture, urban landscaping, a small
garden.

- design individual elements of the landscape and develop
options for landscape compositions

- have the skills to depict design planning solutions; be
fluent in the special terminology of landscape art, general
methodological techniques for landscape design of the
environment and skillfully use them in practice

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

CrpyKTypansIK 0oTaHMKa, OcimikTep
CHCTEMAaTHKAachl , OCIMIIKTEp PU3MNOJIOTUSCH

CrpykTypHas O0oTaHUKa, Cucremarnka

pacteHnii, @u3noa0rus pacTeHUN

Structural botany, Plant systematics, Plant physiology

Kypcmoin

Kovickawa mazmynnt / Kpamroe codeporcanue xypca / Course summary

[[larera GakThl  >kO0amay  epeKmeTiKTepi.
CoHnpik 6aK. OCIMIIK KOMIO3UIUSIIAPBIH KYPY:
MaTHO, JKallOH  OaFbl, TYPaKTBl  JKOHE
maHAmAPTTEIK KOMMO3WNMsNa O0aK, IIaFrblH
O0akThl 3aMaHayu Oe3eHalpy. OcCIMAIKTEp/l,
OTBIPFBIZY MaTepuaIapbiH TaHaay

NPUHLIMITEP], COHAIK  JKOJJApJbl  Tecey

OCOOEHHOCTH TIPOEKTHPOBAHUSI MAaJlOTO Caja.
HexopatuBHbiii can. Co3naHue pacTUTEIbHBIX
KOMIIO3HIIMI: TTaTHO, STIOHCKOTO caja, caua B
perynspHoii W JaHAmIaQTHOH KOMITO3UIUH,
COBpeMEeHHOE O(OpMIICHHE Maloro caja.
[MpuHnmmBl OIO0OpPa pacTeHUl, MOCaTOYHOTO
Marepuana, 0COOEHHOCTH MOTICHUS

Features of designing a small garden. Ornamental garden.
Creation of plant compositions: patio, Japanese garden,
garden in regular and landscape composition, modern design
of a small garden. The principles of the selection of plants,
planting material, features of the paving of decorative paths,
the placement of water structures. Green interiors and winter
gardens. The history of the design of green interiors and the
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epeKuIenikTepi, cy KYPBUIBICTapbIH
opHanacTelpy. JKacell UWHTEpbepiep IKOHE
KbICKbl ~ Oakrap. acbur  uHTEpbepiepai
OC3eHIIpy TapuXbl KOHE KBICKBI OaKTapabl
Kypy. MHUKpOKIMMATTBIK JKarjauiap »KoHE
YKACBLT HWHTEpbepIIep/Ii Oe3eHaipy
epeKIIeTIKTepl )KOHEe TYpii Oenmenepae KbICKbI
OakTapapl  Kypy. Ocim-eHymiH  opTypdi
KaFaalIapbeIHIa KacbUl HHTEPhEp Kypy.

JIEKOPATUBHBIX JIOPOXKEK, Pa3MEIICHUE BOTHBIX
COOpY)KEHH. 3eJIeHbIe WHTEPhEphl U 3UMHHUE
cagpl.  Hcropus  odopmieHHs — 3€JIEHBIX
WHTEPBEPOB M  CO3JIaHWE 3UMHHUX CaJlOB.
MUKpOKITMMATUIESCKUE YCIIOBUS u
0COOEHHOCTH oopMmieHUs 3€JICHBIX
WHTEPHEPOB M CO3/IaHUE 3WMHUX CaJloB B
pa3IMYHbBIX MTOMEIICHUSX. [Toctpoenue
3€JICHBIX WHTEPHEPOB B PA3IUYHBIX YCIOBHUSIX
MIPOU3PACTAHHSI.

creation of winter gardens. Microclimatic conditions and
design features of green interiors and the creation of winter
gardens in various premises. Building green interiors in
different growing conditions.

Hocmpexeusummepi / [locmpexeusumut/ Postrequisites

JlanaqmadTel  AU3aWHBIHAAFBI  KOMIIBIOTEPIIIK

MOJIETIBACY

KommnbroTeproe MO/JICIIMPOBAHUE B
JaHaAmapTHOM qU3aiHe

Computer modeling in landscape design

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Hypekuna O.A.

Vrebaesa b.X.
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Henoponozusn / lenoponocus /Dendrology

OKy makcamuwt / Yueonan yenv/ Purpose

«Jlengposiorusi»  TOHI  CYPEeKTI  aramThl
OCIMIIKTEpAl 3EPTTEUTIH  FBUIBIM  CaJlachl
peTiHae >KOHE ONapblH EpEKIIEeNIKTepl MeH
MPaKTHUKAIIBIK naiijananybIHa KociOn

OuTiMIepi MEH MKEMIITIKTEPiH KAIBIITACTHIPY

dopmupoBanue npodhecCHOHANBHBIX 3HAHUNA U
YMEHHI B 00J1aCTH ACHIIPOJIOTHHU KaK HAyKH 00
W3YYEHUH JIPeBECHBIX (OpPM pacTeHHi, HuX
0COOCHHOCTSIX, Pa3HOOOPA3UH U MPAKTHUECKOM
MIPUMEHEHUU

Formation of professional knowledge and skills in the field
of dendrology as a science of studying woody forms of
plants, their features, diversity and practical application

Oxvtmy namuoiceci / Pezynomameut 00yuenus / Learning outcomes

Kypcrbi coTTI KeiiH
olmiMaaymbLIap

- OpMaH reo00TaHUKACBIHBIH HETI3[IEpPiH UTepy,
aramr  OCIMIIKTEpiHIH  (PHUIOTEeHETHKAIBIK
KYUETUIIriH, Tapaily aiMaKTapbl MEH araiirap
MeH OyTanmapIplH MEKEHACUTIH IKepIepiH,
OCIMIIK KaCUETTEPiH - TOKIIH IMilliHi, OMIKTIri,
JKarbIpaKTapJblH TYCl, TYJIAEp MEH XemicTep,
KBUIJBIH Op KE3CHIHIET1 JCKOPATHBTI dcepiH

asgKTaraHHaH

TYCiHy; aramrap MeH OyTanapiAblH KOpIIaraH
OpTaHBIH KOJIAHChI3 KarainapeIMeH
OaliaHbIChI

- JJIabIK JKOHE 3epTXaHaJbIK Taxipuodenep
KYprizy

- ©CIMJIIK TYPIH aHBIKTAY; 6CIMIIKTEp/i KUHAY,
TaHOanay >KOHE KENTipy; ©CIMIIKTEpAiH arall
TYpJepiH cumarray YUIiH (QIOpUCTUKAIIBIK
Tangay oJICTEpiH KOJJaHy, OOBEKTIIEp/IiH
HKOIEHOTUKAIBIK THICTUTIT1H aHBIKTAY

- Teo0O0TaHUKAJIBIK CHUIIaTTaMa 9MICIH KOJIJIaHy
JaFIbLTAPBIH HeJICHY; aiiMaKTarbl
IeHIPOQIIOpaHbIH KaFAalblH OaKplIay KOHE
Oaranay

ITocse ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- BJIQZIETh OCHOBAaMH JIECHOH I'€000TaHMKH,
IIOHUMAaThb (1)I/IJIOF€HGTI/I‘~ICCKyIO CUCTCMATUKY
JPEBECHBIX pacTeHui, apeaJisl
pacrpocTpaHeHHsI 1 MECTOOOUTaHHS JIEPEBHEB
U KyCTapHUKOB, CBOMCTBa pacTeHU - (HOpMBI
KpPOHBI, BBICOTBI, OKpaCKM JIMCTBbI, IBETKOB U
IUI0/I0B, AEKOPATUBHOTO 3¢ (eKTa B pa3InyHbIe
nepuoanl roaa, OTHOIICHHUE JCPCBLCB u
KYCTapHMKOB K HEOIaronpHUsTHBIM YCIOBHUSM
cpenbl OOUTaHUs

- IpPOBOJAUTH TMOJIEBBIE U JIaDOpaTOpHBIE
9KCIIEPUMEHTHI

- ONpenensaTb BUIOBYIO IPUHAMIEKHOCTDH
pacTeHus; NPOU3BOAMTH COOpPHI  pPACTEHHIA,

STUKETUPOBAHUE U CYLIKY; IPUMEHATH METOBI
(JIOpPUCTHUECKOTrO aHajlu3a Ui COCTaBIICHUS
XapaKTepUCTUKH JPEBECHBIX (OPM PACTEHMIA;
OTIpeesATh HKOIEHOTUYECKYIO
MIPUHAIIIEKHOCTh OOBEKTOB

- BJIaJIeTh HaBBIKAMH TOJb30BaHUS METOJIUKON
reo00TaHUYECKUX OMHCAHWUN; MOHHTOPUHIA U
OLIEHKH COCTOSIHUS J€HAPO(IIOpHI peruoHa

After successful completion of the course, students will
be

- master the basics of forest geobotany, understand the
phylogenetic systematics of woody plants, distribution areas
and habitats of trees and shrubs, plant properties - crown
shape, height, color of foliage, flowers and fruits, decorative
effect in different periods of the year, relation of trees and
shrubs to adverse environmental conditions a habitat

- conduct field and laboratory experiments

- to determine the species of the plant; collecting plants,
labeling and drying; apply floristic analysis methods to
characterize woody forms of plants; determine the
ecocenotic affiliation of objects

- possess the skills to use the method of geobotanical
descriptions; monitoring and assessing the state of the
region's dendroflora

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

CTpyKTypambiK 0O0TaHMKa, OciMIiKTED

CUCTCMATHKACHI

0oTaHUKa, CucreMmaTuka

CrpyxrypHas
pacTeHui

Structural botany, Plant systematics

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepycanue kypca / Coursesummary
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JIeHPOJIOTUSTHBIH TEOPUSUIIBIK HETi31. AFaIlThl
OCIMIIKTEPIIH JKOJIOTHSUIBIK HeETi3l. Arari-
OyTanbl eCIMIIKTEepAi UHTPOAYKLMSIIAY.
AfamTel  OCIMIIKTEPIIH  MOP(OIOTHUSIIBIK
oenriiepi. Pinophita, Magnoliophyta
OeniMIepiHiH SKaJIIbI CUIIATTaMAachl.

Ranunculiidae,Rosidae, Hamamelididae,
Caryophollidae, Dilleniidae, Asteridae kmacc
acTbUIAP/IBIH aFalliThl OCIMJIIKTEPI.

Bsenenue. 3aKOHOMEPHOCTH pa3BUTUA
npeBecHbIX  mopod.  OCHOBBI  3KOJIOTUHU
JIPEBECHBIX pacTeHun. HNutponykuus
JIPEBECHbIX pacTeHud u e€ 3HaYCHHUE.
Mopdonoruueckue  MpU3HAKH  JPEBECHBIX
pactenuii.  OOmiass ~ XapakTepuCTUKa U
CUCTEMAaTHKa OTJIEJIOB: Pinophita,
Magnoliophyta. HpeBecHbie pacTeHus
IIOIKJIACCOB: Ranunculiidae, Rosidae,

Hamamelididae, Caryophollidae, Dilleniidae,
Asteridae.

Introduction. Regularities in the development of tree species.
Fundamentals of the ecology of woody plants. Introduction
of woody plants and its significance. Morphological
characteristics of woody plants. General characteristics and
taxonomy of the departments: Pinophita, Magnoliophyta.
Woody plants of subclasses: Ranunculiidae, Rosidae,
Hamamelididae, Caryophollidae, Dilleniidae, Asteridae.

Hlocmpexeusummepi / [locmpexeusumul/ Postrequisites

Monenu xoHe maiganbl ecimaikrep, Jlopimik

OCIMIIIKTEp

KynbrypHsle 1 moJe3Hble
JlexapCTBEHHBIE PACTEHUS

PacCTCHUA,

Cultivated and useful plants, Medicinal plants

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Hypekuna O.A.

VYrebaesa b.X.
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T'enomuxa nezizoepi/Ocnosnl 2enomuxu/Fundamentals of Genomics

OKy makcamuwt / Yueonan yenv/ Purpose

Crynenrrepai TeHOMIAPIbIH
YHBIMIACTBIPBUTYBI, KYPBUIBIMBI JKOHE KBI3METI
Typadbl 3aMaHayd KeIIeHIi ipreii FhUIbIM
peTiHIeri TEHOMHKAHBIH TYXKbIPhIMIaMaJIbIK
HETi37IepiIMEH TaHBICTBIPY.

O3HakoOMIJICHHE CTYACHTOB C KOHICITYAJIbHBIMU

OCHOBaMH TEHOMHKH KaK COBPEMEHHOM
KOMIUIEKCHOW  (yHJaMEHTaJbHOW  Hayku 00
OpraHu3aluM, CTPYKType U (YHKIHOHHPOBAHUH
TCHOMOB

Familiarization of students with the conceptual
foundations of genomics as a modern complex
fundamental science of the organization, structure and
functioning of genomes

Oxvtmy nHamuoiceci / Pezyiomameut 00yuenus / Learning

outcomes

Kypcrbi coTTI asiIKTAaFAaHHAH KeliH
olmiMaaymbLIap
- TeHOMJIAp/IbIH KYPBUIBIMIBIK-

(YHKIIMOHAIIBIK TAIJIAybIH KYPri3y

- OWoakmapaTThIK pecypcTapMeH, COHBIH
imriage JIEpeKTep KOpBIMEH, BeO-
NOPTAIAAPMEH,  MOJICKYJAIbIK  OHOJIOTHS
MomiMerTep  0a3achIMEH  JKYMBIC  icTeyre

apHaJIFaH KOMIIBIOTEPJIIK OaFmapiamanapMeH
KYMBIC iCTey JaFaplIapbl OOIYBI

- (unoreHeTukanblKk  aramTapiasl  Kypy
OMICTEpiH MeHrepy, TeHal Oorkay, KaHa
reHOM/Ibl aHHoTanusuiay, oenokrapabsiH, PHK,
JIHK-HBIH eKIHIIUTIK KYpbUIBIMAAPBIH O0DKAY.

IMocae yYCIEIHOT 0
o0yyarommecsi OyayT
- TMPOBOAWUTH CTPYKTYPHBIH U (YHKIIMOHAILHBIN
aHaJIM3 TCHOMOB

- o01amarhb HaBBIKAMH paboThI c
OronH(OPMATHICCKUMH pecypcaMu, BKIIOYas 0a3bl
JAHHBIX, BEO-TIOPTAJIbI, KOMIIBIOTEPHBIC ITPOrPAMMBI
s paboTel ¢ 0a3aMu  JTaHHBIX MOJIEKYJISIPHOU
OnosIorun

3aBeplIeHHUs Kypca

- BIIAJIETH METOaMHU MOCTPOCHHSI
(UIOreHETHYECKUX JIEPEBBEB, IPEACKAa3aHHUsI T'€HOB
de novo, auHOoTamMu TreHoMoB de  novo,

NpeJCKa3aHusl BTOPUYHBIX CTPYKTyp OenkoB, PHK,
JTHK

After successful completion of the course, students
will be

- carry out structural and functional analysis of
genomes

- have skills in working with bioinformatic resources,
including databases, web portals, computer programs
for working with databases of molecular biology

- own methods of constructing phylogenetic trees, de
novo gene prediction, de novo genome annotation,
prediction of secondary structures of proteins, RNA,
DNA

Kypcmuoiy kbickawia mazmynst / Kpamkoe cooepcanue Kypca /

['eHOMmapapiH ~ WHTETpaiabl  3epTTEyJiepl.
I'eHOMAAapABIH KYPBUIBIMABIK KOMIIOHEHTTEPI.
Kacymaneirk ~ JIHK-HBIH ~ Xpomocomanapra
aliHaIyBbI. Opranenna TEHOM/Iaphl.
OyHKIMOHANAB TeHOMHUKA. CaabICThIpMAaIIbI
reHoMuka. ['eHomHdopmaruka. ['eHmep MeH
OesokTap OaHKi.

NHTerpanbubie HCCIIEA0BAHUS T€HOMOB.
CrpykTypHbIE COCTAaBJIAIOLINE T€HOMOB.
Opranmzanus kierounot JIHK B xpomocomsl.
I'enomsl opranemn. @yHKIHOHAIbHAs1 T'€HOMMKA.
CpaBuuTtenbHas reHoMuka. ['enonndopmaruka. bank
T'€HOB 1 OEIKOB.

Coursesummary

Integral genome studies.  Structural genomes.
Organization of cellular DNA in the chromosome.
Organome genomes. Functional genomics.

Comparative genomics. Genoinformatics. Bank of
genes and proteins.

Hlocmpexeusummepi / [locmpexeusumuwl/ Postrequisites

MomnexynanbsiKk OMOTOTHSI

MonexynspHas OHOJIOTHS

Molecular biology

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programmemanager

Hypekuna O.A.

|

Vrebaesa b.X.
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Aoam yxcaue ycanyapaap usuonozusacot / Puzuonocus yenoseka u yncueomnuvix / Human Physiology and Zoophysiology

OKy makcamuwt / Yueonan yenv/ Purpose

Ar3ana eTeTiH (PHU3UONOTHUSIIBIK IPOLECTEP
KOHE OHBIH KOpLIaraH oOpTaMeH e3apa
0aliIaHbICHl TYpaJIbl TYCIHIK KQJIBIITACTHIPY.

dopmupoBaHue MpeAcTaBiIeHNEe 0 (PU3MOTOTUISCKIX
mpoleccax, MNpPOTEKAIOUIMX B OpPraHu3Me MU €ro
B3aHMOCBS35X C OKPYXKAIOILIEH CPEION.

Formation of an understanding of the physiological
processes in the body and its relationship with the
environment.

Oxwvimy nomuyceci / Pesynomamut ooyuenusn / Learning

outcomes

Kypcrbi coTTI KeliH
olmiMaymbLIap

- KO3y MEXaHMU3MJEPIH TYCiHYy;, OpTYpii JcHE
KYHENepiHiH KYMBIC ICT€y MNPHHIHUIITEPI;
roMeocTas, OMOJOTHSUIBIK TYPAaKThUIAp Typasbl
TYCiIHIK;  TYMOpPaIbIBIK  pETTeY  JKyieci;
OpPraHU3MHIH UMMYHOJIOTUSIIBIK HET131
- busnonorus CaJIaCBIHIAFbI
TarcelpManapabl KOJIJaHy
-OKy MaTepualIbIH TaJjay,
KOHE KIKTEY

asiKTaraHHaH

HAaKTEI

KOPBITBIHABLIAY

IMocae ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- TIOHUMAaTh MEXaHHU3MbI MTPOBEACHUSI BO30YKICHUS;
OPUHIUIB (YHKIIMOHUPOBAHUS PA3IUYHBIX CHUCTEM
OpraHu3Ma; IOHSITHE TOMEOCTa3a, OHMOJIOTUYECKHX
KOHCTAaHT; CHCTEMY TYMODPAJbHOW  PETYISALHNU;
MMMYHOJIOTHUECKUE OCHOBBI OpraHu3Ma

- TPHUMEHSATh KOHKpPETHBIE 3amaun B 001acTu
(dbuznosorun

-aHAIM3UPOBaTh y4eOHBIH Marepuai, 0000mare u
KJ1acCU(UIIMPOBATH €ro

After successful completion of the course, students
will be

- understand the mechanisms of arousal; principles of
functioning of various body systems; the concept of
homeostasis, biological constants; humoral regulation
system; immunological basis of the organism

- apply specific tasks in the field of physiology

- analyze educational material, summarize and classify
it

- have the skills to work with modern equipment;
methods of research of biological objects; skills in

- 3amaHayd >KaOJBIKTApMEH JKYMBIC icTey | - oOjamath HaBblkamMu paboOThl C coBpemeHHoU | collecting scientific materials
JaraplIapbiHa  We 0oy,  OHOJIOTHSUIBIK | ammaparypoii; METOIaMH UCCIIeI0BaHHS
OOBEKTIepAl 3€epTTey oNICTepl; FBUIBIMU | OMOJOTMYECKHX OOBEKTOB; HaBBIKAMU 110 COOpY
MaTepuaap bl )KUHAY JTaFIbLIAPbI HAYYHBIX MAaTEPHUAJIOB
Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites
Anam AHATOMMSICEI, IeHetnka, | AHaToMHsi ueloBeka, [eHerwka, AmnTtpomosorus, | Anthropotomy, Genetics, Anthropology, Modern
Awntpononorus, dusnonorusiblk  ypaicrepai | CoBpeMeHHbIe METO/IBI uccnenoBanus | methods of studying physiological processes

3epTTEeYJliH 3aMaHayH dficTepi

(I)I/I3I/IOJ'IOFI/I‘ICCKI/IX IMponIccCCoB

Kypcmuiny kbickawa mazmynst / Kpamkoe codepicanue Kypca /

Coursesummary

Kipicre. ®duzonorus  3KCIEPUMEHTAIBII
FRUIBIMBIHBIH ~ JaMyblHAa  KbICKAIla  IIOJTY.
Kosrbim yInanapibH (U3HOTIOTHSCHI.

by errepain ¢puznonorusicsl. CEHCOPIIBIK
KyHeHiH ¢usnonoruscel. JXKylike xyleciHiH
(U3HONOTHSCHI. BereratusTik KyHke
KYHECIHIH (U3UOTOTHSACHI. Kypek-kan
TambIpJiap (U3HOTIOTUSICHI. OHJIOKPUH/TI
KyheHiH  ¢usuonoruscel.  TeiHBIC — amy
dusnonoruscel. 3aT JKOHE DHEpPrus ajMacy.

Beenenune. Kpartkuit 0630p paszButus (u3nonoruu
Kak dAKCIIEpUMEHTAIbHONM  Hayku. Dusmonorus
BO30YIUMBIX TKaHEI. ®du3noaorus MOBIIIILI.
®uU3MONOTUS CEHCOPHOM cHUCTEMBI. DU3MONIOTUSA
HEpBHOM cucTteMbl. DU3MOJNOrHsS  BEreTaTUBHOMU
HEpPBHOI CHUCTEMBI. dusnonorns CepIECYHO-
cocyaucTon cucrembl. PU3HOIOTUS DHIOKPUHHOMN
cucreMbl. Ousnosnorus npixanuss. OOMEH BEIIECTB U
sHeprun.dusnonorus KpOBH. I'omeocrtas.
@du3nonorus KOMIOHEHTOB KpoBH. MmmyHomorus

Introduction. A brief overview of the development of
physiology as an experimental science. Physiology of
excitable tissues. Muscle physiology. Physiology of
the sensory system. Physiology of the nervous system.
Physiology of the autonomic nervous system.
Physiology of the cardiovascular system. Physiology
of the endocrine system. Respiration physiology.
Metabolism and energy. Physiology of blood.
Homeostasis. Physiology of blood components.
Immunology of blood. Physiology of the digestive
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Kannbigy ~ Qusuonorusicel. ['omeocras. Kan
KOMITOHGHTTEPiHIH (u3nonoruscel. KaHHBIH
UMMYHOJIOTHSACHL. ACKOPBITY (DU3UOTIOTHSICHI.

bytipekTin (U3HOJIOTHSCHI. Keberonin
(DU3HOTOTHSICHL. Kerasic KYHECIHIH
(bU3HOJIOTHSCHI.

kpoBu. Dwusmosnorus cucreMbl nuiieBapenus. | System. Physiology of the kidneys. The physiology of
Owusunonorus mouek. Dusmonmorust pasmHoxkenus. | reproduction. Physiology of the reproductive system.
®u3n0oNIOrus MOJOBOM CUCTEMBIL.

Hocmpexeusummepi / [locmpexeusumul/ Postrequisites

buonorusiHel OKBITY 971icTeMeCi

| Metouka npenoiaBasus GHONOTHH | Methods of Biology Teaching

Bazoaprama scemexuiici / Pykosooumenw npozpammet | Programmemanager

Hypekuna O.A.

Vreb6aesa B.X. |
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Kacka cai pusuonozuscwl rcane eaneonozusn / Bozpacmnasa gpuszuonozus u eaneonozusn / Developmental physiology and valeology

OKy makcamuwt / Yueonan yenv/ Purpose

AnlaM ar3achbIHBIH ©Cyl MEH JIaMybIHBIH HETI3T1
3aH/IBUTBIKTApbIH, JKE€Ke OaMyIblH dp TYpdi

OBJIaIIGHI/Ie OCHOBHBIMH 3aKOHOMCPHOCTAMU
pocCTa M pa3sBUTUA YCIOBECYCCKOI'0 OpraHH3Ma,

Mastering the basic laws of growth and development of the
human body, the peculiarities of the functioning of organ

Ke3CHICpIHACri  Mymienep  Kydeci  MeH | ocoOeHHOCTsAMHU (YHKIIMOHUpOBaHUs cucTem | Systems and apparatus at different stages of individual
anrmaparTapbIHbIH AKYMBIC icTey | OpraHoB W amnmapaToB Ha pas3HbIx srtamnax | development
EPEKIIEeTIKTEPIH MEHIepYy VHJIMBU1YaJIbHOTO Pa3BUTHUS

Oxwvimy nomuyceci / Pezynomamul o6yuenusn / Learning outcomes
Kypersl  carri  askraranHan  Keiiin | ITocjie ycnemHoro 3aBepuieHusi Kypca After successful completion of the course, students will
olmiMaaymbLIap o0yyarommecsi OyayT be

- aF3aHbIH JIaMybIHbIH JKaJIIIbl 3aHbLIBIKTAPbIH,
MYLIENep MEH JKYHENepAiH JKYMBIC iCTey
EPEKIICITIKTEPIH, Kac ePeKIIeIIKTEpl MEH ocin
KeJe JKaTKaH OpPraHM3MHIH MYMKIHAIKTEpiH
TYCIHY

- (u3uKanplKk JKOHE aKbUI-OH OHIMIUTITIH
aHbIKTAy;  INAPLIAFBIIITBHIKTBIH  OacTalyblH
IMAarHOCTHKANIAY; 9P TYPJi KBI3METTE KOFaphl
OHIMILUTIKTI ~ cakrayra  OaFbITTajfaH  ic-
rapanap/sl )Ky3ere acbipy

- aypyJapAblH  anaelH  anmy  OoifblHIIA
podUIaKTUKAIIBIK 1C-1Iapaiapbl KYprizy

- JIGHCAYJIBIKTBl CaKTay >JKOHE JKakKcapry,
cajayaTThl ~©Mip CalNThIH  KaJBIITACTBIPY
OolibIHIIA ic-1Iapaap bl xKocnapiay

- amraH  OuniMAepiH KociOu  ic-opeKerTe
KOJIJaHY

- IOHUMATh OOIINE 3aKOHOMEPHOCTH Pa3BUTHS
OpraHu3Ma, OCOOCHHOCTH ()YHKIIMOHHPOBAHUS
OPraHoOB M CUCTEM, BO3PACTHBIE OCOOCHHOCTH H
BO3MOXKHOCTH PACTYIIEro OpraHu3Ma

- onpenenats (U3NYECKYI0 U YMCTBEHHYIO
paboToCrocCOOHOCTh; MPOBOJIUTH JUATHOCTHKY
HACTYIAIOIIETo YTOMJICHUS; HPOBOJUTH
MCPOIIPUATHA, HaITpaBJICHHBIC Ha
MOJIEpXKAaHUE BBICOKOW PabOTOCIIOCOOHOCTH
IIpH pa3JIMYHBIX BUAAX ACATCIbHOCTHU

- IPOBOJUTH NMPO(PUIAKTUYECKHE MEPOTIPUSITHUS
0 MpeAYNpexAeHHI0 OosIe3HeH

-IJIJAHUPOBATH MEPONPUATHS IO COXPAHEHUIO U

YKPEIICHHIO 3JI0POBBS, ¢dbopmupoBaTh
3JI0pOBBII 00pa3 )KU3HU
- MNPUMCHATH IMMOJIYYCHHBIC 3HaHUuA B

npoeccroHabHOI 1eATENbHOCTH

- understand the general laws of the development of the
body, the features of the functioning of organs and systems,
age characteristics and the capabilities of a growing
organism

- determine physical and mental performance; diagnose the
onset of fatigue; carry out activities aimed at maintaining
high performance in various activities

- carry out preventive measures to prevent diseases

- plan activities to preserve and promote health, form a
healthy lifestyle

- apply the acquired knowledge in professional activities

Ilpepexsuzummepi / Ilpepexeusumet / Prerequisites

A,Z[aM AHaTOMMACHI

‘ Amnatomus deioBeka

| Anthropotomy

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepicanue kypca / Coursesummary

Kipicne. Af3a Typaubl kanmnsl TycCiHik. [[eHeHi
perTey MexaHu3MJepi. AF3aHbIH ©Cy >KOHe
JaMy 3aHJBUIBIKTApbl. AZaM MiHe3-KYJIKbIHbIH
Helpo(u3HoIoOTHsUIbIK  Herizaepi.  JKorapsl
Kyhke KpizMeTi. DyHKIMOHANABI KyHenep
JAMYBIHBIH Kac EpeKLIeNIKTepl: KaH, XypeK-

Beenenne.  OOmiee  mpencraBieHne 00
OpraHusMe. MexaHu3Mbl perymsiuu
OpraHusMa. 3aKOHOMEPHOCTH pocra u
pasButus opranusma. Helpodusmnonoruueckue
OCHOBBI  IIOBEJIEHUsI  4eloOBeKa. Brelcmas
HEPBHAS NEeSITEIbHOCTD. Bo3spacTtHble

Introduction. General understanding of the body. Body
regulation mechanisms. Regularities of growth and
development of the body. Neurophysiological foundations of
human behavior. Higher nervous activity. Age features of
the development of functional systems: blood,
cardiovascular, respiratory. Sensory systems. Features of the
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KaH TaMbIpliapbl, TBIHBIC ally KOJJAApHI.
Cencopnblk  kyienep. Ownrorenesmeri ac
KOpBITY JKYMECIHIH JaMy epekmenikrepi. 3ar
ajMacy MEH SHEprus Tipi OpraHW3MHIH HETi3ri
KBI3METI peTtiHe. TamakTanyIbIH
(bU3HOJIOTHSUIBIK JKOHE THTHEHAJIBIK HETI3/epi,
KYHJICTIKTI pEXUM, KaTaro

0COOEHHOCTH Ppa3BUTHS
CHCTEM: KPOBb,
AbIXaTCJIbHAas.

(GYHKIMOHATIBHBIX
CeplIe4YHO-COCYy I CTasl,
CeHcopHble CUCTEMBI.
OcoOeHHOCTH ~ Pa3BHUTHS MHUIIEBAPUTEIHHON
cucteMbl B OHTOreHese. OOMEH BEIIECTB H
9HEPTrUM Kak OCHOBHas (YyHKIMS  KHBOTO
OpraHusma. OU3HOIOTO-TUTUEHUYECKHE
OCHOBBI IUTAHUsI, PSKUMA JHS, 3aKaJMBAHUEC

development of the digestive system in ontogenesis.
Metabolism and energy as the main function of a living
organism. Physiological and hygienic basics of nutrition,
daily regimen, hardening

Hocmpexeusummepi / [locmpexeusumul/ Postrequisites

buonorusiHel OKBITY 971icTeMeci

\ Meroauka npenogaBaHusi OMOJIOTHH

| Methods of Biology Teaching

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Hypekuna O.A.

VYrebaesa b.X.
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buoguzuxa/ Buogusuka / Biophysics

OKy makcamuwt / Yueonan yenv/ Purpose

Crynenrrepre OMO(GHU3UKANBIK MPOLECTEPIIH
00BEKTLIepl MEH €PEKIICIIIKTEP], OMOTOTHSITBIK
MPOLIECTEP MEH KYOBUIbICTApFa OMO(DU3UKAIBIK
KO3KapacThlH HETi3/Iepi Typalbl TEPEH MKOHE
KeH Ourim Oepy; OuoOQU3MKaHBIH HETI3Ti

Hatp oOyuaromumcsi TIyOOKHE M IIMPOKUE 3HAHHS
00 00BeKTaX M OCOOCHHOCTAX OHODUZUIECKUX
MPOIIECCOB, OCHOBaX OMO(MU3MUYECKOTO MOAX0MAa K
OHMOJIOTUYECKUM npoieccam u SIBIICHHSIM;
03HAKOMHUTH C OCHOBHBIMU 3aKOHAMH W MPUHIIUITAMU

To give students deep and broad knowledge about the
objects and features of biophysical processes, the
basics of the biophysical approach to biological
processes and phenomena; to acquaint with the basic
laws and principles of biophysics.

3aHJBUIBIKTAPIMEH KOHE MPHHIUNTEPIMEH | OMO(U3HKH.
TaHBICTHIPY.
Oxwvimy nomuyceci / Pezynomamul ooyuenusn / Learning outcomes
Kyperel  corri  askraranHan  Keiiin | [Tocsie ycnemHoro 3aBepuieHusi Kypca After successful completion of the course, students
oliriMmasymbLIap odyualomuecst OyayT will be
- (u3HKaHBIH  OpPTYpJi  calalapbliHBIH | - IOHKMATh AEWCTBUE 3aKOHOB pa3IuuHbIX objacreil | - understand the effect of the laws of various areas of

(MexaHWKa, TEPMOJIUHAMHKA, ONTHKA, JJICKTP
)oHe T.0.) 3aHIapbIHBIH OHOXKYHeIepre acepiH
TYCIiHY.

- OWOJIOTHSUIBIK MaKPOMOJICKYJIaaap/blH YII
OJIIIIeM/II KYPBUIBIMBIH TaJJIay, OWOJIOTHSIIBIK
MaKpOMOJIEKyIanapAblH KbI3METIH TYCIHIIPY

- 3aMaHay¥ KYPBUIFbIIAP/IbI Al aIany

- aIfaH  TeOpHUsIBIK  OutiMaepi  MeH
MPAKTUKAIBIK JIaFIbUIapblH ©3 3epTTEYNEpiHIH
TOXKipuOeCiHAe KOJIIaHy

¢bu3nKn (MEXaHUKH, TEPMOIHHAM

WKH, ONITUKH, dJICKTPUYECTBA U JIp.) B OMOcHucTeMax

- AHAJIU3UPOBATH TPEXMEPHYIO CTPYKTYPY
OMOJIOrHYECKUX MaKpOMOJIEKYJI, O0OBSACHATH
(GyHKIUN OMOJIOTHYECKUX MAaKPOMOJIEKYJT

- MOJIL30BAThCSI COBPEMEHHBIMH IPHUOOpaMu

- HpI/IMerlTB HOJ'Iy‘IeHHI)Ie TeopeTquCKMe 3HAHUA U
MPAKTUYECKHE HABBIKK B TMPAKTUKE COOCTBEHHBIX
HCCleIOBaHNH

physics  (mechanics,  thermodynamics,
electricity, etc.) in biosystems

- analyze the three-dimensional structure of biological
macromolecules, explain the functions of biological
macromolecules

- use modern devices

- apply the acquired theoretical knowledge and
practical skills in the practice of their own research

optics,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Marematuka

‘ MaTtematuka

| Mathematics

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Coursesummary

bruodusukanbsik 3epTrey O0O0BEKTiCl, dmicTepi.
DneKTp epicTepiHiH KacyIiaJapMeH
OpeKeTTeCyi. Monomepnepaig KOHE
ouononuMepiepIiH KOH(popManusIapsl.
N3omepust. benoxrapasig KEHICTIKTIK
KYPBLIbIMBI. buoxyiienepaig
TEPMOJMHAMHUKACHI. Tenrepimcis
TepMoAMHamMuKa. buomexanuka. bruonorusnsik
OOBEKTUIEPJIH ~ MEXaHMUKAJBIK  KacueTrTepi
(eciMIik »Kacylaaapsl, OyJIIIBIKETTED,

OO0bekT OMODU3MUECKUX HCCIEeIOBAaHUM, METOJIBI.
B3anmopaeiicTBre 3IEKTPUUECKUX MOJIEN C KIIETKAMH.
Konpopmanuu MoOHOMEPOB U OHONOIUMEPOB.
N3omepus. ITlpocTpaHcTBeHHAss CTPyKTypa OEIKOB.
Tepmonunamuka OuocucreM. HecOamancupoBaHHas
TepMOoJMHaMuKa. buomexannka. MexaHW4ecKue
CBOMCTBa OMOJIOTUYECKUX OOBEKTOB (pacTUTEIbHBIC

KJIETKH, MBIIIIBI, KOCTH, COCYIbI), JIBUXEHHUE
(xompba, Oer, monetr u np.). CepaeyHo-cocyaucTas
cuctema. Cepneunass  pabora. AprepuaabHOE

Obiject of biophysical research, methods. Interaction of
electric fields with cells. Conformations of monomers
and biopolymers. Isomerism. Spatial structure of
proteins. Thermodynamics of biosystems. Unbalanced
thermodynamics. Biomechanics. Mechanical
properties of biological objects (plant cells, muscles,
bones, blood vessels), movement (walking, running,
flying, etc.). The cardiovascular system. Heart work.
Blood pressure (systolic and diastolic), methods for its
determination. The mechanism of muscle contraction.
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CYHEKTep, KaH TaMbIpJIapbl), KO3FaJbICBl (3KYpY,

Kyripy, ymy oskoHe T.0.). JKypek-tambip
xyheci. JKypek skymbichl. KaH KBICBIMBI
(cucronanblK  JKOHE  JMACTONAJBIK),  OHBI

aHBIKTAY OJiCTEepl. BYJIIIBIKETTIH >KUBIPHLTY
Mexanu3mi. KaObuimay Oumodwusukacel (ecrty,
Temne-TeHIIK, 9XO0JIOKAIHS, Kepy,
ANEKTPOKaAObLIIAY, MarHUTOpELEeus).
Kopuiaran opTaHblH OHOJIOTHSUIIBIK Kyilenepre
ocep eTyiHiH 0MO(MU3UKATIBIK MEXaHU3MIEPI.

JaBlieHUE (CHCTOJIMYECKOE M JIUACTOJIWYECKOE),
METOBI €ro ompenenacHus. MexaHu3M COKpaIieHUs
MbI. buodusuka pemeniuu (coyx, paBHOBECHE,

9XO0JIOKAIHS, 3peHue, AJIEKTPOPELCTIIIHNSI,
Mar"uropenenius). buopuznaeckue MEXaHU3MBI
BO3/ICUCTBUA OKpYy>Karoleu cpenbl Ha

OUOJIOTUYECKUE CUCTEMBI.

environmental impact on biological systems.

of

Biophysics  of  reception (hearing, balance,
echolocation, vision, electroreception,
magnetoreception).  Biophysical mechanisms

Hocmpexeusummepi / [locmpexeusumut/ Postrequisites

MonekynanblK OU0JIOTHS

| MonekyasipHas 6uonorus

| Molecular biology

Bazoapnama scemexuwici / Pykosooumens npozpammot | Programmemanager

Prof. dr. Gintautas Saulis (Vytautas Magnus
University)

Prof. dr. Gintautas Saulis (Vytautas Magnus
University)

Prof. dr. Gintautas Saulis (Vytautas Magnus
University)
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Kazaxcman 6uopecypcmaput / buopecypcot Kazaxcmana / Biological Resources of Kazakhstan

OKy makcamuwt / Yueonan yenv/ Purpose

Taburu OalyibIKTapAbl YTHIMIBI TaligaaHy
YKOJIIAPBI TyPaIIbl O1J1IM KAJIBIITACTHIPY

@®opmupoBanue  Mpo(ecCHOHATBHBIX  3HAHUUN
YMEHHH paliMOHaIbHOTO IPUPOAONOJIb30BAHUS

u

Formation of professional knowledge and skills of
rational environmental management

Oxvimy naomuoiceci / Pezyiomameut 00yuenusa /l_earningoutcomes

Kypcrbl CITTI asiKTaraHHaH KeHiH
OiiMaaymbLIap

- Kazakcranmarsl eCIMAIKTEp MEH >XKaHyapiap
IYHUEC] KOpJapblH YTbIMJIbl MalJanaHyIablH
HET13T1 epeKesepiH, oapAbl KOpray miapaaapbiH
KOJIJaHy

- OWOJOTHSIBIK  pecypcTapAblH  HETi3ri

TYpJIEpiHiH, Tapally alMakTapbl MeH OJapblH
TIPIIUTIK €Ty OpTaJIapbIHBIH KYHENl KaFIailbiH
TYCIHY; OKaIIblfa TaHbUIFaH OMOJIOTHSIIBIK
pecypcrapabl, COHJail-aKk oJjapJaH aJbIHFaH
OHIMJIEpAl MPAKTUKAIBIK IaiiadaHyFa KaThICThI
HET13T1 epexxenep

- HETI3r1 pecypc TYpJIepiH €CemKe alyAblH op
TYpJli  OAICTEpiH KOJJIaHy, HETI3T1 pecypc
TYPJIEpiH ajblll TacTay HOPMAalapblH aHBIKTAY,
KeOer KoHe cakTay IIapajapblH CayaTThl
JaMBITY

- ©31HJIK TaHBIMIBIK >KOHE 3€pTTey KbI3METI,
HKCHEPUMEHTTIK 3epTTeyJepl JKUHAY JKOHe
eHJley JAarabliapblHa ue Ooiny; KazakcTaHHbBIH
OMOJIOTUSIIBIK pecypcTapblH naiinanany
caJlachIHJIaFbl OLTIM Oepy KbI3METIH JKy3ere
achIpy.

Ilocye ycnemHoro 3aBepuieHusi Kypca
oOyyarommuecst OyayT

INPUMCHATH OCHOBHBIC IIpaBUJIa PallMOHAILHOI'O
UCIIOJIb30BAaHUSI  PECYpCOB  pPACTUTEIBHOTO U
JKUBOTHOrO Mupa Ka3zaxcrana, Mepbl X OXpaHbI

- IOHUMATh CUCTEMATHUYECKOE TMOJ0KEHUE OCHOBHBIX
BUIOB OMOJIOTUYECKHUX pecypcos, palioHBI
pacipocTpaHEHUs] U MecTa MX OOMTaHMs; OCHOBHBIE
MIOJIOKEHUS, Kacaroluecs MPaKTUYECKOTO
MCIIOJIb30BaHUsl OOIICTIPU3HAHHBIX OUOpPEcypcoB, a
TAaKXKC MPOAYKTOB IMOJTYYCHHBIX U3 HUX

- HCTIOJIb30BaTh Pa3IMYHbIE METObI yU€Ta OCHOBHBIX
PECYPCHBIX BHJO0B, OIPCACIATH HOPMBI HW3BATUA
OCHOBHBIX PECYPCHBIX BHIOB, TPAMOTHO pa3padoTaTh
BOCITPOMU3BOJCTBCHHBIC U OXPAHHBIC MCPOIIPHUATUSA

- o0nanarh HaBbIKAMHU CaMOCTOSTEJIbHOM
MIO3HABATEIIBHOW M HAYYHO-HCCIIENOBATEIbCKON
JIESTEIILHOCTH, coopa " 00paboTKH
HKCTIEPUMEHTATBHBIX MCCIICTOBAHMIA;

OCYILIECTBIJICHUS] ITPOCBETUTENIBCKOMN JeSITENbHOCTH B
oOnactu ncnosb3oBanus 6uopecypcos Kazaxcrana.

After successful completion of the course, students
will be

- apply the basic rules for the rational use of
resources of flora and fauna in Kazakhstan, measures
for their protection

understand the systematic position of the main types
of biological resources, areas of distribution and their
habitats; basic provisions concerning the practical
use of generally recognized biological resources, as
well as products derived from them

use various methods of accounting for the main
resource species, determine the norms for the
removal of the main resource species, competently
develop reproduction and protection measures

- have the skills of independent cognitive and
research activities, collection and processing of
experimental research; carrying out educational
activities in the field of using the biological resources
of Kazakhstan

Ilpepexsuzummepi / Ipepexeusumat / Prerequisites

OMbIpTKacei3gap 300J0rusachl, OMBIPTKaIbI
300JI0THSICHI, OCIMIIKTEp CUCTEMATHKACHI

30050111 6€CIIO3BOHOYHBIX, 300JI0TUSI TO3BOHOYHBIX,
CucremaTrnka pacTeHUN

Invertebrate zoology, Vertebrate zoology, Plant
systematics

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypea / Coursesummary

Kipicie. Taburu eciMIiKTep pecypcTapbiH
SKOJIOTUSUIBIK ~ Oaranay. [lopimik eciMIikTep
pecypcrapel.  KaszakcTaHHBIH =~ XOII  WICTI

Beenenue. Oxomormueckass OIEHKA  MPUPOTHBIX
pacTUTENBHBIX pecypcoB.Pecypchl  JIeKapCTBEHHBIX
pacTeHui. ApOMaTHYECKHE pacTeHus

Introduction. Environmental assessment of natural
plant resources. Resources of medicinal plants.
Aromatic plants of Kazakhstan. Wild food plants.
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(apomaTtThI) OCIMJIIKTEPI. Kazakcran
(dbopachIHAAFbI TaFraMIIbIK ecIMIIKTED.
TexHUKaNbIK OCIMIIKTEp - PECypCTaHy Ko3l.
KazakcTanHbIH TaOHUFH (br1opachIHAAFbI
naiganbel OCIMIAIKTEPIl THIM/I Mailaany KoHe
KOpray. OCIMIIKTEp pecypcTapblH Kopray
apanapsl. KazakcraHHbIH XKaHyapJap
aeMiHiH pecypctapbl. Cy OMBIPTKAChI3Iaphl.
Cy OMBIPTKAIIBLIAPHI. Kazakcrangarsl
KYCTapIbIH AHIIBUIBIK—KACIITIK TYpJiepi.
Kazakcranmarsl CYTKOPEKTUIEPIIiH PECYpCTHIK

Typaepi. XKepcinaipy, KaiiTta >KepciHAIpYIIH
KOHE KOJIFa yiperyniH Kazakcran
ouopecypcTapbl  OHIMAUIITIH  apTTHIPYJaFbl

poui. KopranaTeIa TeppuTopusiiap.

Kazaxcrana.Jlukopactyniye  NHILEBbIE  PACTCHHUS.
Texuuueckue pacTeHus — UCTOKH
pecypcoBenieHus.PalinoHanbHOE  HUCIIOJIB30BAHUE U
OXpaHa TOJIE3HbIX PACTEHUN MNPUPOAHON  (PIIOPHI
Kazaxcrana.Mepbl oxpaHbl pacTUTEIBHBIX PECYPCOB.
Pecypcbl  xuBoTHOro wmupa Kazaxcrana. Boanbie
Oecro3BoHOYHbIC. BoHbIe  1M03BOHOUYHBIC. HazemHbIE
0€ecro3BOHOYHBIE u 103BOHOYHBIE.OXOTHHYbE-
npombicioBeie BuAbl nTull Kazaxcrana.PecypcHbie

BUIBI MJICKOTIUTAFOIITHX Kazaxcrana.Ponp
AdKKJIMMaTu3anuu, PCaKKIMMaTu3alun u
OJJOMAITHMBAaHUsI ~ JKUBOTHBIX B IIOBBIILICHUU
MIPOYKTUBHOCTHU O6uopecypcoB

Kazaxcrana.OxpaHsiemblie TEpPUTOPHH.

Industrial plants - the origins of resource science.
Rational use and protection of useful plants of the

natural flora of Kazakhstan. Plant protection
measures. Resources of the animal world of
Kazakhstan. ~ Aquatic  invertebrates.  Aquatic

vertebrates. Terrestrial invertebrates and vertebrates.
Hunting and commercial species of birds in
Kazakhstan. Resource species of mammals in
Kazakhstan. The role of acclimatization, re-
acclimatization and domestication of animals in
increasing the productivity of biological resources in
Kazakhstan. Protected areas.

Hlocmpexeusummepi / Ilocmpexeusumuwl/ Postrequisites

Cupek Ke3feceTiH JKoHE OHKOMBUIBIN Oapa
KaTKaH eciMIikTep, boTaHMKanbIK KoHE
300JIOTUSUIBIK HOMEHKJIATypa

PGILKI/IG N HCUYC3AI0IMEC pPACTCHUA, borannuueckas u
300JIOTNYCCKAsA HOMCHKIIATypa

Rare and endangered plants, Botanical and zoological
nomenclature

Bazoapnama scemexuwici / Pykosodumens npozpammot | Programmemanager

Hypekuna O.A.

Vrebaesa b.X.
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buozeozpaghusn / Buozeozpaghus / Biogeography

OKy makcamuwt / Yueonan yenv/ Purpose

@OIOpUCTUKATIBIK KOHE (payHANBIK reorpapusimMex
YKoHE JKep OETiHIH Heri3ri OmomanapbIMEH, OoJjapFra
TOH (DM3HMKAIBIK OPTAaChIMEH, ©CIMIIK TypJepiMeH

ITo3HakomMuTH c ¢bnopucTrueckon u
¢daynucruueckoil reorpagueii U OCHOBHBIMU
HAa3¢MHBIMU OonomMamy, ux XapaKTEpPHOU

To introduce the floristic and faunal geography and
the main terrestrial biomes, their characteristic
physical environment, vegetation types and

JKOHE OMBIPTKACHI31aP MEH OMBIPTKaNbI | (PM3UYECKOM Cpeoi, TUIIAMH pacTUTeIbHOCTH u | invertebrates and vertebrates, the distribution of
)KaHyapjapMeH, MYXHUTTarbl Tipi ar3ajapiblH | 0€CIIO3BOHOYHBIMU u no3BoHOuHbIMY, | living organisms in the oceans, abiotic factors
TapajaybIMeH, jkep OeTiHe TIPIIUIIKTIH TapalyblHa | paClIpOCTPaHEHHEM  JKMBBIX  opranusmMoB B | responsible for the spread of life on Earth.
KayanTsbl aOMOTHKAJIBIK ¢dakTopnapmen | MupoBoM OKkeaHe, aOMOTHMYECKHUMH (haKTOpamH,
TaHBICTBIPY. OTBETCTBEHHBIMH 3a PACIPOCTPAHEHHE XHU3HU Ha
3emue.

Oxvtmy nomuoiceci / Pezyiomameut 00yuenus /l_earningoutcomes
Kypcrbl CoTTI assKTaFaHHAH keiiin | ITocJie ycneniHoro 3aBepiieHust Kypca After successful completion of the course,
olriMasymbLIap od0yuyamwmecsi OyayT students will be

- JKOXKYilenep apachlHIarbl OalIaHbICTAp/bl KOHE
oJIapIbIH OY3bUTYbIH aHBIKTAY

- Tipl ar3aiapAblH TiPIILIIK SPEKeTi MEH TapantyblHa
aJiaM KbI3METIHIH 9cep €Ty AOPEKECiH aHbIKTaY

- OPTYpJII KIMMATTBHIK aiiMaKTap/blH 3K0XyHenepi
MEH OMOIICHO3apbIH CUTIATTAy

- OpraHMKAJBIK TYHHE PECypCTapblH KOpFay >KoHe
TUIM/[1 Naiilanany OPUHLIKIITEPIH TYCIHY

- FBUIBIMU-3€PTTEY JKOHE KOpIIaFaH OpTaHbl KOpFay
KYMBICTapbIH YHBIMIIACTBIPY JKOHE KYPTi3y

- OuoreoleHo3/1ap/bIH Kypamaac OeJlikTepi MeH
YKaJIIbI 6uocpepa apachbIHIAFbI opTypiIl
KaThIHACTAP/Ibl AHBIKTAY JKOHE TYKBIphIMIAY

- BBIBJISTH B3aUMOCBSI3H M MX HAPYIICHHS MEKIY
9KOCHUCTEMaMHU

- ONpEeACHATh CTEHCHb BIUSHHS YEIOBEYCCKOM
JIEeATEeIIbHOCTU Ha (yHKIIMOHHPOBAHNE u
pa3MeleHHE KUBBIX OPTaHU3MOB

- JaTh XapaKTEPUCTHKY SKOCHCTEM M OHOIIEHO30B
Pa3INYHBIX KJIMMATHYECKUX 00IacTei

- IOHUMATb MPUHIUIBI OXPAaHbl U PACIIMOHAJIBHOT'O
UCTIOJIB30BaHUS PECYPCOB OPTaHUYECKOTO MUPA

- OpPraHnu30BbLIBATH n IIPpOBOAUTD
UCCIIEIOBATEIBCKYIO M AKOJIOTO-ITPHPOI0O0XPAHHYIO
pabory

- BBIBJIIT W (DOPMYJIMPOBaTH MHOTOOOpPA3HBIC
B3aNMOCBA3U MCXKIOY KOMITOHCHTaAMH
O6uoreoreHo30B 1 Orochepsl B IIEIOM

- identify relationships and their violations between
ecosystems

- determine the degree of influence of human
activity on the functioning and distribution of living
organisms

- to characterize ecosystems and biocenoses of
various climatic regions

- understand the principles of protection and
rational use of the resources of the organic world

- organize and conduct research and environmental
protection work

- identify and formulate diverse relationships
between the components of biogeocenoses and the
biosphere as a whole

Ilpepexsuzummepi / Ilpepexeusumet / Prerequisites

OMbIpTKackI3gap 300710TUsACH, OMBIPTKAIIbI
300JI0THSICHI, OCIMAIKTEP CUCTEMATHUKACHI

3oonorus 0€eCII03BOHOYHBIX, 3oosorus
IT03BOHOYHBIX, CHCTEMaTHKa paCTeHUH

Invertebrate zoology, Vertebrate zoology, Plant
systematics

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypca / Coursesummary
BuoreorpadusHbIH TapHUXBI. buoreorpadus | Uctopus ouoreorpaduu. [MpoGnemsr | History  of  biogeography.  Problems  of
Mocenenepi. Ar3anaplblH TapalyblH aHBIKTANTHIH | Onoreorpadum. ®DaxTopHI, ompenenstonue | biogeography.  Factors  that  determine  the
¢dakropnap. buoreorpadusuibIK ayaaHIAaCTRIPYIBIH | pacIIpOCTPAHCHHE OpPTaHN3MOB. [Mpunimner | distribution  of ~ organisms.  Principles  of
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npUHIUNTEpl. bHOreorpagusuiblk  HaTIIaNBIKTAp
MEH xKepiep buoreorpadus Macenenepi.
buooptyprninikTin BICTBIK HykTenepi.Herisri

omictep. Typnepain Ttapanysl (apean). Kerri-KoH.
WNuBazus. VYakpIT TeH KEHICTIKTETi OpTYPILIIK.

duroreorpadus KOHE 3ooreorpadus.
buoreorpagusinplk  aiiMakTap MeH  ailMakrap.
Jlyaue Oky3iHiH 30HOOMOMAanapbl. TpONUKAIBIK

opMaH. MayChIMIBIK TpPONMKAIBIK OpMaH MKoHE
caBaHHa. /[lecepTrep. CyOTpomMKaiblK Ouomaiap.

Hamamap.  JKanmak — KanbIpakTel — KOHBIp)Kau
opmanmap. Taura. Tynapa. apangap. Myxur
ouoreorpadusce. BroopTypninikTiH BICTBIK

HykTenepi. buoreorpadus >xoHe TYpakThl AaMmy
TaKbIPHIOBIHBIH KOJBI TIOHIH OKyFa JaHbIHIATY
KaXeT.

ouoreorpaduyeckoro pailoHUpOBaHHUS.
buoreorpaduyeckue mapcrsa u 3emiau [IpoGiemsr
ouoreorpadumu. Ouaru
o6uopazHoobpazus.OcHOBHbBIE METO/IBI.
Pacnpoctpanenne Buzma (apean). Murpanus.
Bropxkenne. PasnooOpazue BO BpeMEeHHM U

npoctpanctBe. dDutoreorpadust u 300reorpadus.

buoreorpaguveckue  00lacTH W PETHUOHBI.
3ono6uombl mMupa. Tponuueckuit jec. Ce30HHBIN
TpONMYECKWi  Jec W caBaHHa.  JlecepTsl.
CyOTpornuueckue OMOMBI. Crenu.

[IupoKOIUCTBEHHBIC Jieca YMEPEHHOIo TIosica.
Taitra. Tynnpa. octpoBa. buoreorpadgus oxeana.
I'opstune Toukm OmopazHooOpazus. HeoOxomuma
MOJATOTOBKA K H3y4yeHHIo mpenmera Kox Temsr
buoreorpadus 1 ycToiiunBoe pa3BUTHE.

biogeographic zoning. Biogeographic kingdoms
and lands Problems of biogeography. Hotspots of
biodiversity. Main methods. Distribution of the
species (range). Migration. Invasion. Diversity in
time and space. Phytogeography and zoogeography.
Biogeographic regions and regions. Zonobiomes of
the world. A tropical forest. Seasonal rainforest and
savanna. Desserts. subtropical biomes. Steppes.
Broad-leaved temperate forests. Taiga. Tundra.
islands. Ocean biogeography. Biodiversity hotspots.
It is necessary to prepare for the study of the subject
Code of the topic Biogeography and sustainable
development.

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programmemanager

Vytautas Mazeika (Vytautas Magnus University)

| Vytautas Mazeika (Vytautas Magnus University)

| Vytautas Mazeika (Vytautas Magnus University)

o1




Jlanowaghmeut ouzaiinvinoazel Komnviomepik mooenvoey / Komnviomepnoe mooenuposanue ¢ n1anowagpmuom ousaitne / Computer modeling in

landscape design

Oky maxcamul / Yueonan yenv/ Purpose

JlanmmiadTel  AM3aMHBIHIAFEI  KOMITBIOTEPIIIK
MOJICTIBACY/AIH 3ePTTEHTIH FHUIBIM CallaChIH JKOHE
ONapIbIH  CpPEeKIICNIKTepi MEH NPaKTUKAaJIBIK
naianaHyblHAA Kocion oimimaepi MEH
UKEMAUTIKTEPIH KaJIBINTACTHIPY.

®opmupoBanre MpopecCHOHATBHBIX KOMITETCHIIUH
OakanaBpa OHOJOTHMH B O0JACTH KOMIIBIOTEPHOTO
MOZICTTMPOBAHUS B JIAHIIIA(THOM JH3aliHe.

Formation of professional competencies of a
bachelor of biology in the field of computer
modeling in landscape design.

Oxvimy naomuoiceci / Pezyiomameut 00yuenus /l_earningoutcomes

Kypcrbl CITTI asiKTaraHHaH KeHiH
OimiManymbLIap

TaHAmaPTTHIK IA3aiHH, KOMIBIOTEPIIIK MOJICIIbICY
KOHE  KOMIBIOTEPIIK  rpaduKaHbIH  HETI3Ti

[IAPTTAPBIH TYCIHY

- KOMIBIOTEPIIK TrpapuKka MEH T'€OMETPUSIIBIK
MOJICNIBJICYAIH dAiCTEPl MEH KypallJapblH TYCiHY

- Oakma ydyackelepiHlH ChI30amapblH  JKOHE
OJIapJIblH  JU3alHABIK KOcHapiapbl-KoOallapblH
KypacTeIpy; JaHAmadTel Tu3aiiH YIOiH 3aMaHayu
KOMITHIOTEPITIK OaFapiiamManapia >KyMbIC iCTey

- Garden Planer 3, 3D Home Architect Landscape
Design Deluxe, Planner 2005 xone T.0.
naifananelll  U3aiiH JkoOanapblH €3 OeTiMeH
Kacayra.

ITocse ycnemiHOro 3aBepuieHus Kypca
odyuarwimuecs OyayT

- TIOHUMAaTh OCHOBHBIE TEPMHHBI JIAHAIMA(PTHOTO
Iu3aiiHa, KOMIBIOTEPHOIO  MOJEIUPOBaHHUS U
KOMITBIOTEPHOH rpaduku

- IIOHUMaTh METO/Abl M CPEICTBA KOMIIbIOTEPHOMN
rpaduKu ¥ TEOMETPHUIECKOTO MOICITUPOBAHUS

- COCTaBJIATh CXEMbl, YEPTEKHU CAJIOBBIX YYACTKOB U
UX JU3aifHEPCKUE IUJIaHBI-IPOEKTHI, paboTaTth B
COBPEMEHHBIX KOMIBIOTEPHBIX IPOrpamMmax I0
naHAmapTHOMY IU3alHY

- CaMOCTOSITENIbHO CO3JaBaTh JAW3aWH-TIPOEKTHI C
nomonipto mporpamm Garden Planer 3, 3D Home
Architect Landscape Design Deluxe, Planner 2005 u
T/,

After successful
students will be

- understand the basic terms of landscape design,
computer modeling and computer graphics

- understand the methods and means of computer
graphics and geometric modeling

- draw up diagrams, drawings of garden plots and
their design plans-projects; work in modern
computer programs for landscape design

- independently create design projects using Garden
Planer 3, 3D Home Architect Landscape Design
Deluxe, Planner 2005, etc.

completion of the course,

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

Maremaruka, JlanamadTel 1u3aix

‘ Maremaruka, JlanmmadTHbIN u3aiiH

| Mathematics, Landscape design

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca / Coursesummary

Kipicre. Jlannmad el JIM3aHBIH1aF bl
KOMIIBIOTEPIIIK MOJENBACYIIH HETi3r1 YFhIMAAPHI.
JlangmadgTel  AW3aWHBIHAAFEI  KOMITBIOTEPIIIK
MOJIETIBACYAIH Heri3ri yreiMaapbl. JlanamadTer
TU3albIHIAFBl  KOMITBIOTEPIIK  MOJEIBACYTe
apHaJFaH Oarmapiamanap. JlarnmadTs
TU3albIHIAFBl  KOMITBIOTEPIIK  MOJIEIBACYTe

apHainFaH Oarnapnamanap typiaepi. JlanmgmadTsl
nu3aiiH Garden Planer 3.3 Garnapnamacs! yuiiH 2-

Beenenne. IlpenMer W METOIBl  JUCHUIUIMHBI.
Hcropust pa3BUTHS KOMIIBIOTEPHOTO MOJIETUPOBAHUS
u KOMITBIOTEPHOU rpadukmu. 3HaueHHE
KOMITBIOTEPHOTO MOJICJIUPOBAHUSA JUIS
JTaHAIIaGpTHOTO nu3aiiga. Kommozumus B
nanamapTHOM MIPOEKTUPOBAHUH. DIEeMEHTHI
odopMIIEHHST TU3aMHEPCKOTO MpOeKTa JiaHamadra.
Bunet  mpeacraBneHuss  rpadUUecKMX — JaHHBIX.
Crernuann3upoBaHHbIC MIPOTPaMMBI JUIS

Introduction. Subject and methods of discipline.
The history of the development of computer
modeling and computer graphics. The value of
computer modeling for landscape design.
Composition in landscape design. Design elements
of the landscape design project. Types of
presentation of graphic data. Specialized software
for landscape design: Garden Planer 3, 3D Home
Architect Landscape Design Deluxe, Planner 2005,
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D xommbroTepiai monenbaey. Jlanamad el au3ain
3D Home Architect landscape Design Delux,
Planner 2005, Google Sketch 8.0, Sierra Land
Designer 3D 7.0, X- Designer, Ham cax. Pyoun
9.0., yuriz 2-D xoMIbIOTEpIi MOAETBAEY.

JaHAmadTHOrO  JauU3aiiHa: GardenPlaner 3,
3DHomeArchitectLandscapeDesignDeluxe, Planner
2005, GoogleSketchUp, SierraLandDesigner 3D 7.0,
ArtweaverFree, X-Designer, Ham Cax. Pyoun 9.0,
Ham Can Kpucrann 10.0.

Google SketchUp, Sierra Land Designer 3D 7.0,
Artweaver Free, X-Designer, Our Garden. Ruby
9.0, Our Garden Crystal 10.0.

Bazoaprama scemexuiici / Pykosooumens npozpammer | Programmemanager

Hypekuna O.A.

‘ VYrebaera b.X.
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Mbaoenu xncane naiioanvt ocimoikmep / Kynomypuwie u noneznwie pacmenusn / Cultivated and useful plants

OKy makcamuwt / Yueonan yenv/ Purpose

buonorust GakanaBpiapbIHBIH Taiaabl JKOHE
MOJIEHH  OCIMJIIKTEep  cajllachlHIa  Kociou
KY3bIPETTUTIKTEPIH KAIBIITACTHIPY

®opmMupoBaHue npodeCCHOHATBHBIX
KOMIIETEHIIMM  OakanaBpoB  OuojOorMM B
00JIaCTH  WCIOJIb30BaHMSI  KYJAbTYPHBIX U

ITOJIC3HBIX paCTeHI/Iﬁ

Formation of professional competencies of bachelors of
biology in the use of cultivated and useful plants

Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

Kypcrtbl CITTI asiKTaraHHaH Keilin
OiiMaaymbLIap

-OPTYpJl TOMBIPAK alWMaKTapblHIA, COHBIH
imiage Conrycrik  Kazakcranga maijgansl

OCIMIIKTEpAIH HETI3rl JAaMy 3aHAbUIBIKTapbIH
TYCIHY

- amraH OumiMaepi MeH one0u  KeslepiH
ONapJIbIH  TEOPHUSUIBIK JKOHE MPAKTUKAIBIK
JTANBIHABIK JCHTEHICpIH OJaH opi apTThIPY
YIIiH naiganany

- OCIMIIKTEpIIH Op TYpJi BEreTaTHBTI KOHE
TCHEPATHBTI MYILIEIEPIH op TYpJi cajanapra
naiganany JaFapUIapblH MCHTEPY

- MOICHHM IKOHE TMalJanbl OCIMAIKTEPIiH
OHMOJIOTHSUTBIK ~ CHIIaTTaMaJIapblH  KYPacTHIPY;
MOACHM  KOHE  Maijanbl  OCIMAIKTEPIiH
JKarIaiiblH OaKbUIay KoHE Oaranay;

- alMakTBhIK >KaFJaiapipl €CKepe OTBIPHIIM,
MOJIEHU KOoHE TalJanbl O©CIMAIKTEPAIH alyaH
TYPIUITIH ~ y3aK  Mep3iMal  Kocmapiayibl
a3ipey

ITocJie ycnemHoro 3aBepiieHust Kypca
oOy4aromuecst OyayT

- TOHUMAaTh OCHOBHBIE 3aKOHOMEPHOCTHU
pa3BUTHs IOJIE3HBIX PACTEHUH B Pa3IUYHBIX
[IOYBEHHBIX 30HaX, B ToM uucie CeBepHOro
Kazaxcrana

- WCIOJIb30BaTh IIOJIyYCHHBIE u
JIUTEPaTypHBIC UCTOYHUKHU UL
JIOTIOJIHUTEIBLHOIO TOBBILIEHUS] YPOBHSI CBOEH
TEOPETUYECKON U MPAKTUYECKON MTOATOTOBKH

- o0magatb  HaBBIKAMU  HCIOJIB30BaHUS
pPa3IMYHBIX BEreTATUBHBIX W TIE€HEPATHBHBIX
OpraHOB PACTEHHMM I Pa3iIW4HBIX OTpacien
IIPOMBIIIJIEHHOCTH

- COCTaBJISITh OHOJIOTMYECKUE XapAKTEPUCTUKU
KYJIbTYPHBIX U TOJE3HBIX  pacTeHUui;
OCYIIECTBISATh ~ MOHUTOPUHI U OLIEHKY
COCTOSIHUS KYJIBTYPHBIX U IOJIE3HBIX PACTEHUN
- pa3zpabaThiBaTh MEePCIIEKTUBHOE
IJIAaHUPOBAHUE BUZOBOTO  Pa3HOOOpa3us
KYJIbTYPHBIX M TMOJE3HBIX PACTEHHH C Y4ETOM
PETHOHAIBHBIX YCIOBUI

3HaHUA

After successful completion of the course, students will
be

- understand the basic patterns of development of useful
plants in various soil zones, including Northern Kazakhstan
- use the knowledge gained and literary sources to further
improve the level of their theoretical and practical training

- have the skills to use various vegetative and generative
organs of plants for various industries

- to compose the biological characteristics of cultivated and
useful plants; monitor and assess the state of cultivated and
useful plants

- develop long-term planning of species diversity of
cultivated and useful plants, taking into account regional
conditions

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites

CtpykTypanslk O0TaHHKA

| CtpykTypHas GoTaHnKa

| Structural botany

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepycanue kypca / Coursesummary

OciMAIKTepIiH  Taiganel  JKOHE  MOJEHU
TYPJICPiHIH HIBIFY TET1, MOJICHH >KOHE Talaibl
bropanapabiy, MHUKPOIBOJIOIUSHBIH

reorpadusChl, OJIAPIBIH CaHJIBIK KOHE CaIlajIbIK

LeHTppl MPOMCXOXKAECHUS  KYIBTYPHBIX U
MoJIE3HBIX  (opM  pacTeHudt, reorpadus
KYJIbTYPHOH 51 MOJIE3HOU dbropsl,

KOJINYECTBEHHbII W KA4YeCTBEHHBIM CIEKTP

Centers of origin of cultural and useful forms of plants,
geography of cultural and useful flora, quantitative and
qualitative spectrum of cultural and useful flora, intraspecific
classification of cultivated and useful plant species.
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CIIEKTPi  KapacThIpbUIagbl. MOJCHU IKOHE | KyJIbTYpHOH u MIOJIC3HOM dumopsl, | Industrial cultivated and useful plant species, collections of
maiganel  ©CIMIIK  TYPJIEpiHIH  TYpILIUIK | BHyTpHBHIOBas kiaccuukanus KyasTypHbix | the most important industrial crops, the world gene pool,
KJIacCH(UKALUACH — IeHJIIK MH)KEHEpPHsl JKOHE | W TOJIE3HBIX BUAOB pacteHuid. [Ipombiiniennsie | introduction of cultivated and useful species.

CEJICKIIUS YIIiH Oarasbl Oenrinepi | KyJIbTYpHbIE ¥ TIOJE3HBIE BHJIBI PacTCHUH,

CYpBINTayAbIH Herizi. MIOpUCTUKANBIK OpTaja | KOJUICKIUH BaKHEUIIINX TEXHUYECKUX

OCIMIIKTEPAIH xKabaitpl TYpPJIEPiHIH | KYJIBTYD, MHPOBOM reHO(OH T BUP,

HUHTPOTIPECCUSICHI. UHTPOAYKIHS KYJbTYPHBIX U IOJIC3HBIX BUJIOB.

Bazoaprama scemexuiici / Pykosooumens npozpammet | Programmemanager
Cynrranrazuna [.K. | VYrebaeBa b.X.

55




Dumonamonozuanviy MoeKynanvlk mexanuzmoepi/Monexynapuoie mexanusmol pumonamonozuu/Molecular mechanisms of phytopathology

OKy makcamuwt / Yueonan yenv/ Purpose

CrynmeHTTepli  OCIMIIKTEp MEH  OJapiblH
Mapa3suTTEePiHIH ©3apa OPEKETTECYiHIH Heri3ri
MOJICKYJTAJIBIK MEXaHU3MJCPIMEH TaHBICTHIPY,
(bUTONMATOTEHIIK OPTaHU3MIEP/IIH €H KBI3BIKTHI
eKinepi TypaJibl TYCIHIK oepy,
(bUTONATOJIOTHSTHBIH JaMYBIHBIH HEri3ri
OarpITTaphl MEH MEPCIICKTUBATIAPBIH KOPCETY.

ITo3nakomMuTh OCHOBHBIMHU
MOJIEKYJISIPHBIMU MEXaHU3MaMU
B3aUMOJCHUCTBUSA PACTCHUN M MX Iapa3HUTOB,
JaTh MpeACTaBIeHUE O Haubosiee MHTEPECHBIX
NIPEACTABUTEISX ¢uTOnaTOreHHBIX
OpPraHU3MOB, I10Ka3aTb OCHOBHBIC HAIIPABJICHUS
Y TIEPCTIIEKTHUBHI Pa3BUTHsI (PUTOMATOIOTHH

CTYAEHTOB C

To acquaint students with the main molecular mechanisms
of interaction between plants and their parasites, to give an
idea of the most interesting representatives of
phytopathogenic organisms, to show the main directions and
prospects for the development of phytopathology

Oxvimy nomuyceci / Pezynomamul o6yuenusn / Learning outcomes

Kypcrbl CITTI KeiliH
olmiMaymbLIap

- (uromaToreHHiH BUPYIEHTTIIT MEH OCIMJIIK
TO3IMIUTITIHIH ~ MOJIEKYJIATIBIK  OUOJIOTHSIIBIK
Heri37IepiH TYCIHY

- 3epTTey, OKyHeml JKoHe
Tajjaay JarabuIapblH MEHTepy
- OCIMJIK aypyJapbelHBIH JaMy Ke3eHJIEpiH,
OeInriiepiH, ¢uTomaroreHaepaAiH  Tapaiy
YKOJIIAPbIH, OCIMIIK MaTOreH/IepPiH
JIUArHOCTHKANAy OMICTepiH, OSMUIEMHUOIOTHUS
HET13/IepiH KoHE O6CIM/IIK aypyJIapbIMEH Kypecy
onticTepiH Oiy

- FBUIBIMU-TEXHUKAJBIK JXKOHE Oacka akmapar
KO3JIepiHeH 3epTTeNeTiH Macene OOWbIHINA
JEPEKTEP/I 1371y KOHE Talaay

asgsKTaraHHaH

CaJIbICTBIPpMAJIbL

ITocse ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- I[IOHMMaThb  MOJIEKYJISIpHO-OMOJIOTHYECKHE
OCHOBBI BUPYJIIEHTHOCTH (HUTONATOTEHOB U
YCTOMUYMBOCTU PACTEHUI

- BJAJIETh WCCIIEAOBATEIILCKUMHU HABBIKAMH,
CHCTEMHBIM M CPABHUTEJIbHBIM aHAJIN30M

- 3HATh CTAJMH Pa3BUTHs OOJIE3HEH pacTEHHIA,
CHUMIITOMBI, CIOCOOBl  PaclpOCTPaHEHUS
(UTONIATOTCHOB, METOBI JTMarHOCTUKHU
B0o30yauTenell OoJne3Hell pacTeHHi, OCHOBBI
SMHUIEMHOJIOTHA H  CIIOCOOBI  KOHTPOJIS
Oone3Hel pacTeHuit

- OCYIIECTBIATh MOWUCK W aHAIW3 JaHHBIX TI0
n3ydyaeMoil mpobiieMe B HayYyHO-TEXHUYECKUX
U IpYrux HH(YOPMAITMOHHBIX HCTOYHUKAX

After successful completion of the course, students will
be

- understand the molecular biological basis of phytopathogen
virulence and plant resistance

- possess research skills, systemic and comparative analysis
- know the stages of development of plant diseases,
symptoms, ways of spreading phytopathogens, methods for
diagnosing plant pathogens, the basics of epidemiology and
methods for controlling plant diseases

- to search and analyze data on the problem under study in
scientific, technical and other information sources

Ipepexeuzummepi / Ilpepexsuzumot / Prerequisites

Muxkpobnoorus | Mukpobuomnorus | Microbiology
Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue Kypca / Coursesummary

duromarosoruss  FRUIBIM  peTiHae, oHbIH | duTOomaromorus Kak Hayka, ee 3HaueHue. | Phytopathology as a science, its significance. Molecular
MaHBI3BI. dutonaroreHai | MonekynspHO-OHOIOTHYECKHE metonnl | biological ~methods for  studying  phytopathogenic
MHUKPOOPTaHU3MICPIi 3epPTTEYIiH | U3YUCHHUS ¢uronaToreHHbIx | Microorganisms. stages of infection. Variations in
MOJIEKYJTaJbIK OHMOJIOTUSUTBIK omicTepi. | MUKPOOPTaHU3MOB. Cragun passutus | phytopathogens and typing methods. Factors of horizontal
UH(EKIUIHBIH Ke3eHaepi. duronatorenaepaid | uapekuun. Bapuamuu ¢uromatorenoB u | Stability of plants. vertical pathosystem. plant immune
BapUallMsUIapbl  JKOHE  TUNTEY  OficTepi. | METOJbI TUIHPOBAHUS. daxkrops! | response. Plant protection and diagnostics of pathogens.
OCIMIIKTEepIIIH KOJJICHEH TYPaKThUIBIFBIHBIH | TOPU30HTAILHON  ycToitumBocTH  pactenuid. | Microorganisms are the causative agents of plant diseases.
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(baxTopiapsbl. TIiK naToreHai xyie. | BeptukanbHast — natocucrema.  MIMMyHHBIN
OCIMIIKTEPIIH UMMYH/IBIK pPEaKIHMACHL. | OTBET pAcTeHWH. 3alluTa PACTCHHH W
Ocimaikrepai Kopray JKOHE | IMarHOCTUKA BO30YTUTEIICH.
KO3/IbIPFBIIITAP IBIH JIMarHOCTUKAChl. | MUKpoOpraHu3mbl - Bo30ymuTenu Oolie3Hel
MukpoopranusMiep OcCIMIIK aypyJapbIHbIH | PACTCHUHN.

KO3/IBIPFBIIITAPHI OOJIBIN TaObLIAJIbI.

Hocmpexeusummepi / [locmpexeusumul/ Postrequisites

MosekynaabiK OMOJTOTHsI

| MonexynspHas 6uosorus | Molecular biology

Bazoaprama scemexuiici / Pykosooumens npozpammer | Programmemanager

Cynranrazuna ['.K.

| Cynranrasuna I'. K.

Coken A.K.
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Hapazumonocusn scone pumonamonozus / llapazumonocun u pumonamonozusn / Parasitology and Phytopathology

OKy makcamuwt / Yueonan yenv/ Purpose

[TapasuTTik emip caiThl, Mapa3UTTEPAIH
OPTYPJIUIITT MEH IBOJIIOIUSCHI, TTAPAa3UTTEP MEH
WeJepiHiH e3apa OpeKeTi, Mapa3suTTepaiH ajaM
YIIIiH MaHBI3bI TypaJibl OiiM Oepy; ©CIMIIKTIH
BUPYCTHIK,  OaKTepUsUIBIK,  CaHBIPAYKYJIaK
aypyJapbl, OJIapJIbIH Tapaxybl )KOHE Kypecy.

[IpenoctaButh 3HaHHS O Mapa3UTHYECKOM o0Opasze
KHU3HH, PA3HOOOpa3MM W  OSBOJIIONMU  I1apa3uToB,
B3aMMOJICHCTBUM MEXIy IMapa3uTaMu U XO3sCBaMH H
3HAaYCHWU T[1apa3uTOB JIJIS  YCIIOBEKAa; BHPYCHBIC,
OakTepuaibHble, TPUOKOBBIC OOJIE3HH pPACTEHUH, HX
pacrpocTpaHeHHOCTh U OOpb0a ¢ HUMH.

To provide knowledge about the parasitic lifestyle,
the diversity and evolution of parasites, the
interaction between parasites and hosts, and the
significance of parasites to humans; viral, bacterial,
fungal plant diseases, their prevalence and control.

Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

Kypcrbl CTTI asiKTaraHHaH Keilin
OimiManymbLIap

- TMApa3UTTEPJiH HETi3ri KYHell TONTaphlH,
napasuTTepAiH TIPUIUTIK HUKIAEPiH OLTy

- KO3JBIPFBIIITAPABIH €H MAaHbBI3Ibl TONTAPHI

TYABIPAThIH aypylapAblH Oenriiepid, SpTypii

KYWeTl  TONTapAblH  KO3IBIPFBIIITAPBIMEH
eCIMIIKTepIi KYKTBIPY  YLIIH KaXKeTTi
KaFaaiiapapl TYCIHY.

- OCIMIIK aypynapbel  MeH OJIapbIH
KO3IBIPFBIIITAPBIH aHBIKTAY YIIiH

JETEPMUHAHTTap MEH IUAarHOCTUKAHBI KOJIJaHy
- 3aYBITTBIH 3aKbIMJIATYbIH OaKbLIaY

ITocJie ycnemnoro 3aBepiieHust Kypca
o0yuarmuecs OyayT

- 3HaTh OCHOBHBIC CUCTEMATHYCCKHUEC
[1apa3UTOB, KU3HEHHBIE [IUKIIbI 1APA3UTOB

- IIOHUMAThb CHMIITOMbI 3360JI€B3HI/II71, BbI3BIBACMBIC
BOKHEHIIMMU  TpynnamMM  [ATOr€HOB,  YCJIOBHS,
HE0OXO0IMMBIE JUISl 3apa)KEHUsSI paCTEHUI aTOre€HaMU U3
pa3HbIX CUCTEMAaTUYECKUX IPYIII

- HCIIOJIB30BaTh ONPCACIUTCIIN U JUArHOCTUKYMBI IJId
uaeHTuGuKauu  Oone3Hedl  pacTeHMH M HX
BO3OyaUTENEH

- IPOBOJIUTH HAOJIIO/ICHUS 32 IOBPEXICHUEM pacTeHUN

TPYIIIbI

After successful
students will be

- know the main systematic groups of parasites, the
life cycles of parasites

- understand the symptoms of diseases caused by
the most important groups of pathogens, the
conditions necessary for infection of plants by
pathogens from different systematic groups

- use determinants and diagnostics to identify plant
diseases and their pathogens

- monitor plant damage

completion of the course,

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

OMBIpTKachI3aap
300JI0THSICHI,
6otannka, MuKkpoOGHoaorus

300J10TUsIChI, OMBIPTKAJIbI
CTpyKTypanslk

300J10rHs1 0ECITO3BOHOYHBIX, 300JI0THS TO3BOHOYHEIX,
CtpykrypHas 6oTaHuka, MukpoOuonorus

Invertebrate zoology,Vertebrate zoology, Structural
botany, Microbiology

Kypcmuiny kbickawa mazmynot / Kpamkoe cooepicanue kypca / Co

ursesummary

[Tapaszutonorusueiy, o0bekTici. [lapazutuzm
KOHE CUMOMO3/1bIH Oacka TYpJiepi.
[Tapasutonoruss ~ Tapuxel.  [lapasurrepaix
KIKTeTyl JKOHE Tapa3wuT IMeH HECiHIH KapbIM-
KaTbiHackl. KuHeToruracuma (TpuiranocoMaiap
KOHE OFaH JKaKbIH OpraHu3MJIEp) *KoHe Oacka

KaparansbiM KEeMIprimrep. [Tapazutrik
KapanaibIMIplIap. ANUKOMIUIEKC: KOKLIHIATED
JKOHE OJIapMEH OailTaHBICThI

O6wbexT napasutonoruu. [lapazutusm u apyrue Gopmsl
cumbuosa. Mcropust mapasutonoruu. Knaccudpukarus
Mapa3suTOB M B3aMMOOTHOILIEHUS MEXIY Napa3uToM H
XO35IMHOM. Kinetoplastida (TpunaHoCcoOMBI u
POJICTBEHHBIE OpraHu3Mbl) W Jpyrue MNpocTeniIne
rpe3yHbl. [lapasutndeckue mpocrteiimme. Apicomplexa:
KOKIMAMA ¥ POACTBEHHBIE WM MHKPOOPTAaHH3MBI,
MaJIIpHifHbIe TUIa3MOANU u MIUPOIUIA3MBI.
Mukpocniopuann.  Ilnockme  uepBu.  Tpemaronsl.

Object of parasitology. Parasitism and other forms
of symbiosis. History of parasitology. Classification
of parasites and relationships between parasite and
host. Kinetoplastida (trypanosomes and related
organisms) and other protozoan rodents. Parasitic
protozoa. Apicomplexa: coccidia and related
microorganisms, malarial plasmodia  and
piroplasms. Microsporidia. Flatworms. Trematodes.
Parasitic dermatomycosis. Parasitological research
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MHUKPOOpPraHu3Mep, ©Oe3reKk  IUIa3MOAMACHI
’KOHE THpoIutazManap. Mukpocnopuausap.
Kanmak kyprrap. Tpemaroarap. Ilapasurrik
aepMaToMuKO3. [lapa3uToNOrusuIbIK  3epTTey
onicTepi. OPTYpIi Mapa3suTTIK OPraHU3MAEPAIH
MOP(]OJIOTHSICHIH  MHKPOCKOTIHSUIBIK — TaJay.
OCIMAIKTEpIIH BHUPYCTHIK JKOHE BHPYCTHIK

aypynapbel.  OCIMIIKTepIiH  OaKTEpHUSIIBIK
aypynapbl.  OCIMIIKTEpIiH  CaHBIpAyKYIaK
aypynapsl. [TapazutTep MEH ueci
TIOTTYJISIIASUIAP IBTH e3apa OpEKeTTeCyi.
buonorusiibik KaybIMJIACTHIKTapPIaFbI

napasuTTepAid peii. [lapasurTepmen Kypecy.

[Tapazutuueckue JI€PMaTOMMKO3BI.
[Tapazuronornueckue METO/bI HCCIE0BaHUS.
MHUKPOCKOIMYECKH aHalu3 MOP(OJIOTUH PA3ITHUUHBIX
Mapa3uTApHBIX OPraHu3MOB. BupyCHbIe U BHpPOUIHBIC
0ose3nu pacreHuid. bakTepuanbHbie 00JIC3HH PACTCHUIA.
I'pubkoBeie  Oone3nu pacteHuid. B3aumopelicTBue
MOMYJISUMA MMapa3uTta U Xo3suHa. Poiyib mapa3suToB B
Ouosoruueckux cooduiectBax. KoHTposib mapa3uTos.

methods. Microscopic analysis of the morphology
of various parasitic organisms. Viral and viroid
diseases of plants. Bacterial diseases of plants.
Fungal diseases of plants. Interaction between
parasite and host populations. The role of parasites
in biological communities. Parasite control.

Hlocmpexeusummepi / Ilocmpexeusumuwl/ Postrequisites

MosexynanbiKk OMOJTOTHs

‘ MounekysipHast OMOJIOTHUS

| Molecular biology

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Vytautas Mazeika (Vytautas Magnus
University)

Vytautas Mazeika (Vytautas Magnus University)

Vytautas Mazeika (Vytautas Magnus University)
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3 4 Kypc CTyleHTTepiHe AaPHAJIFAH JIEKTHUBTI MOHAEP / DJIeKTUBHbIE JMCHUILIMHBI 11 cTyaAeHTOB 4 Kypca/ Elective disciplines

for 4th year students

Keke oamy ouonocusacel / buonozua unoueudyanvnozo pazeumus / Biology of Individual Development

OKy makcamuwt / Yueonan yenv/ Purpose

buonorust  GakanaBpBIHBIH  JKEKe  TYJIFa
JTAMYBIHBIH OWOJIOTHSACHI cajachlHIA KoCiOn
KY3bIPETTUTIKTEPIH KAIBIITACTHIPY

dopmupoBaHue npodecCHOHATBHBIX
KOMITETCHIIMI OakajaBpa OHMOJIOTHH B 00JIacTH
OHMOJIOTUY WHIUBUIYATHHOTO PA3BUTHUS

Formation of professional competencies of a bachelor of
biology in the field of biology of individual development

Okptmy namuoiceci / Pezyiomameul 00yuenus / Learning outcomes

Kypcersl CITTI asiIKTaraHHaH Keilin
OimiManymbLIap

- raMeTOreHe3/1iH epeKIIeNiKTePiH,
raMeTajap/bIH MOP(OIIOTHSICHI MEH
(GU3NONOTHSCHH,  AMOPHOTEHE3IIH  HEeTi3ri
KE3C€H/IepiH, YPbIKTaHy, YCaKTay, racTpyJisius,
OpraHOTCHE3/IiH OHMOJIOTHSUTBIK MOHiH,
AMOPHOJIOTUSIHBIH ~ KEHOIp  caJbICThIpMaIIbl

MOCeJIeNIePiH TYCIHY;

- »MOpuoOreHe3 Ke3eHJIEpiH, >KacyllanapiAbiH,
YInanap/biH, MYIIEeTIepAiH KapTaro
MIPOLIECTEPIH AaHBIKTAY

- JlaMyIIbl OpraHu3Mjepae OOJaThlH MaKpo-
JKOHE MUKPOMOPQOTOTUSIIBIK,
(U3HOTOTHSUTBIK-OMOXIMHSITBIK, MOJICKYITATBIK
KOHE TeHETHKANBIK MPOLIECTEPIl TYCIHY

- OHTOI'€HE3/IET] OpraHU3MHIH
MOphOPU3HOTOTHUSIBIK
mudepeHIansIChIHBIH MexXaHu3MIepl
Typasbl aFaH OiTiMAepiH MPAKTHKAAA KOJIAaHy
- JKacymajap MEH yiInajapiabl  3epTTey
o/licTepiH MEHrepy, AMOPHUOJIOTHUS HETi3AepiH
oury

ITocae ycnemHoro 3aBepiieHust Kypca
o0yuarmuecs OyayT

- MOHUMAaTh OCOOEHHOCTH TaMETOTeHe3a,
MOP(OIIOTHIO ¥ (PU3HOJIOTHIO TaMET, OCHOBHBIE
STaIbI sMOpHorenesa, Ononoruyeckoe
3HAUYE€HHE  OIUIOJIOTBOPEHUS,  APOOJICHHE,
racTpyJsilMiO,  OPraHOTEHE3,  HEKOTOpbIe
CPaBHUTEIILHBIE ITPOOIEMBI IMOPHOIIOTH

- ONpeneNiaTh  JTambl  ASMOpPHOTreHe3a,
MPOIIECCHI CTAPEHMUS KIIETOK, TKaHEH, OpraHoB

- pazOupatbcs B MakKpo- u
MHUKPOMOP(OJIOTHUECKHUX, ¢duzunomnoro-
OMOXUMHUYECKHUX, MOJICKYJISIPHBIX u
TEHETUYECKUX Tpoleccax, MNPOTEKAUMX B
Pa3BUBAIONIMXCS OPTaHU3MAaX

- UCIIOJIb30BATh Ha NpaKTHKE
MONydYeHHbIE ~ 3HAaHWSA O  MeXaHWU3Max
Mopdodusnonornyeckon  audpepeHIMpPOBKH
OpraHu3Ma B OHTOTEHE3e

- 00J1a1aTh HABBIKAMU METOJIOB U3yUYCHUS
KIETOK M TKaHeH, 3HaHWAMH 00 OCHOBax
AMOPHUOIOTHH

After successful completion of the course, students will
be

- understand the features of gametogenesis, the morphology
and physiology of gametes, the main stages of
embryogenesis, the biological significance of fertilization,
crushing, gastrulation, organogenesis, some comparative
problems of embryology

- determine the stages of embryogenesis, the processes of
aging of cells, tissues, organs

- understand macro- and micromorphological, physiological-
biochemical, molecular and genetic processes occurring in
developing organisms

- use in practice the knowledge gained about the
mechanisms of morphophysiological differentiation of the
organism in ontogenesis

- possess the skills of methods for studying cells and tissues,
knowledge of the basics of embryology

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

I'uctonorus, AaM aHaTOMUSICHI

‘ Amnaromus yenoseka, I'mcronorus

| Human anatomy, Histology

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepycanue kypca / Coursesummary
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Tipi opranusmaepnin kebOeroi. JKeke mamy
OHMOJIOTUACHIHBIH omicTepi. JKe1HEIC
KacylanapblHbIH TCHETUKAITBIK
epeKIeNikTepi. ¥PBIKTaHIBIPY. Y PBIKTaHY.
Beniny. Mopyna xone Onactyna. ['actpymsuus
Typiepi. XKyike KyHeciHIH HEBPYJISALIUICHI
KOHE G hepeHINAIUSICHL.
[TocTamMOprOHANBIBI 1aMy.

PazmHOXEHME KUBBIX OpPraHu3MoOB. MeToabl
OuoI0rHH WHJUBUTyaJIbHOTO pa3BUTHSL.
['eneTnueckne 0COOEHHOCTH TMOJIOBBIX KIIETOK.
Ocemenenne. OmnogoTBopeHue. JlpobieHue.
Mopyna u Onactyna. Tumel TacTpyJIsIIAH.
Hetipynsuus u  nuddepeHnupoBka HEpBHOU
cuctembl.IlocTaomMOproHaTEHOE pa3BHUTHE.

Reproduction of living organisms. Methods of biology of
individual development. Genetic features of germ cells.
Insemination. Fertilization. Splitting up. Morula and
blastula. Types of gastrulation. Neurulation and
differentiation of the nervous system. Postembryonic
development.

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Cynranrazuna I".)K.

VrebaeBa b.X.
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Ocimoik 3xonozusacel /Ixonozua pacmenuii / Plant Ecology

OKy makcamuwt / Yueonan yenv/ Purpose

byn KYpPCTbIH MaKCaThl: eCIMIIKTED
SKOJIOTHSICBIHBIH ~ MOCENICNIEPIMEH,  3epTTey
o/icTepiMeH, KOpIlaraH OpTaHBIH
OPTYPJIUIITIMEH, OCIMIIKTEpiH KEHICTIKTErl

KOHE YaKbITTarbl ©3repicTepiMeH, aJaMHBIH
OCIMIIKTEpre 9CepIMEH TaHBICY.

[enpro 1aHHOTO Kypca SIBISETCS 3HAKOMCTBO C
npo0ieMaMy SKOJIOTHH PAcTeHHH, METOAaMH
WCCIICIOBAHMsSI, PAa3HOOOpa3ueM OKpYKaromen
cpenbl, N3MEHEHUEM PacTeHUH B MIPOCTPAHCTBE
Y BPEMEHH, BIMSHAEM YEJIOBEKA HA PACTCHHS

The aim of this course is to get acquainted with the problems
of plant ecology, research methods, environmental diversity,
change of plants in space and time, human impact on plants.

OKptmy namuoiceci / Pezyiomameut 00yuenus / Learning outcomes

Kypcrbl CTTI asiKTaraHHaH Keilin
OimiManymbLIap

- JKaHJbI JKOHE KAHCHI3 TaOWFaT (haKTOpIIapbIH
cunarray

- eciMIIK
3aMaHayM  QJicTepai
3UAHIBl  (hAKTOpIIAP.IbI
1iapanapblH TaHIay

- OWOOpPTYpPIUTIK  MOCEIeNepiH,
pecypcTapbiH naiiianany/JbH
Oaranay

- 9KOJIOTHSLITBIK npobiieManapiabiH
MaHBI3JIBUIBIFBIH TaJAQY, KEPTTIKT1, aiMaKThIK
KOHE FaJaMJIbIK MaHBI3bI Oap mpobieManapibl

aXbIpaTy

opTachlH Oaramayra KOJIAWJIBI
KOHE  OCIMJIKTepre

a3alTyIOpIH  THIMII

OCIMIIK
caJIIapbIH

ITocJie ycnemnoro 3aBepiieHust Kypca
o0yuarmuecs OyayT

-ONUCHIBAaTh (PAKTOPBI JKUBOH M HEKUBOU

MIPUPOJIBI
-BBIOMpATh COBPEMEHHBIE METO/bI, PUTOIHBIE
JUIS  OLUEHKM  pAcCTUTEIBbHOM  cpeapl U

3G GEKTUBHBIE MEPONPHUATUS TI0 CHIKCHHUIO
BPEIHBIX JUTS pacTeHUi (haKTOpOB

- OuUeHuBaTh mpolOiieMbl OnopaszHOOOpaszus,
MOCJIC/ICTBUSL UCIIOJIB30BaHUSI PACTUTEIBHBIX
pecypcos

- aHaAJTU3UPOBATh 3HAYMMOCTH 3KOJOTMUYECKUX
npobyeM, pazauyarh MPOOJIEeMBI MECTHOTO,
PETMOHATIBHOTO U TTI00AIBHOTO 3HAYEHHUS

After successful completion of the course, students will
be

- describe the factors of living and inanimate nature

- choose modern methods suitable for assessing the plant
environment and effective measures to reduce factors
harmful to plants

- evaluate biodiversity problems, the consequences of the
use of plant resources

- analyze the significance of environmental problems,
distinguish between problems of local, regional and global
significance

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

OciMiKkTep PU3NOIOTHSICHI

‘ Du3MoNorus pacCTeHUM

| Plant Physiology

Kypcmuiy kbickawa mazmynnt / Kpamrkoe codepicanue kypca / Coursesummary

OCIMIIIKTEp  DKOJIOTHACBIMEH  TaHBICTHIPY.
OciMIiKTep/ie cTpecc TYIbIpaThbiH (axKTopiap.
Kopmaran oprta crtpecc ¢akTopsl peTiHIE.
Crpecc Typaibl TYCIHIK. KapsIk.
Temneparypa.  OTTeriHiH  JKeTICHEYLILUTITI.
Cynein xeticneynriniri. Ty3. Ayslp merangap.

Amomunauii.  Kcenobmotukrep. Owmip cypy
OpTachIHaH TybIHJIaFaH IIKEJIEHIC.
Annenonatusi.  OKOXYHEHIH  DKOJIOTHUSCHI.

BBenenue B skosoruto pacreHuil. PakTopsl,
BBI3BIBAIOLINE cTpecc y pacTeHuN.
Oxpy»xkatomias cpeia Kak (hakTop HanpsLKEHUS.
[lonsatue o nHanpsbxenuun. Ceer. Temneparypa.
Henocrarok xucinopoma. Hemocratok BOJBI.
Comu. Tsxenple  MeTauibl.  AJIOMHUHHU.
Kcenobuotuku. HanpsbkeHHOCTb, BbI3BaHHAs
KU3HEHHOW cpenol. Ajuienonartus. JKOJOrus
J9KOCHCTEMBI. Dkojorus pacTeHni —

Introduction to plant ecology. Factors that cause stress in
plants. Environment as a stress factor. The concept of stress.
Light. Temperature. Lack of oxygen. Lack of water. Salt.
Heavy metals. Aluminum. Xenobiotics. Tension caused by
the living environment. Allelopathy. Ecology of the
ecosystem. Ecology of plants - synecology. world plant
ecology
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OCIMIIKTED OKOJOTHSCHI — CHHAIKOJIOTHUS. | CHHIKOJIOTHS. MUpOBasi SKOJIOTHSI PACTEHUH.
JTYHHE JKY3UTIK ©CIMIIKTEP KOJIOTHSICHI

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

Prof. habil. dr. Eugenija KupcCinskiené Prof. habil. dr. Eugenija Kupcinskiené Prof. habil. dr. Eugenija Kup¢inskiené (Vytautas Magnus
(Vytautas Magnus University) (Vytautas Magnus University) University)
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Cupek Ke3z0ecemin ycane dncouvlivin dapa yincamkan ocimoikmep / Peoxue u ucuezaoujue pacmenus / Rare and endangered plants

OKy makcamuwt / Yueonan yenv/ Purpose

OKymIbUTIapAbIH KOPIaFaH OpTaHbl KOPFAYIbIH
€H MaHBI3Ibl KYpalbl PETIHIE 63 OJKECIHIH
(ba0opachIHbIH epeKIIeTiKTepi Typasbl
TUSTHAKTBI OUTIMJIEPiH KAJIBIITACTBIPY

®opMupoBaHUe y 00y4arOIMXCs MPOYHBIX 3HAHUN
00 OCOOEHHOCTSIX PACTUTENBHOIO MHpPa CBOETO
peruoxa, KaK BaOYKHEUIIIEM WHCTPYMEHTE
MIPUPOJTOOXPAHHOM JESITEIbHOCTH

Formation of strong knowledge among students about
the peculiarities of the flora of their region, as the most
important tool for environmental protection

Oxwvitmy namuceci / Pesynomamut o0yuenusn / Learning outcomes

Kypcrtbl CITTI asiKTaraHHaH Keilin
OiiMaaymbLIap

- CHpPEK JKOHE IKOWBUIBIN Oapa JKaTKaH
eCIMIIKTEpTe OOTaHUKAJIBIK cuIlarrama
KYprizy

- CHpEK Ke3JIeCeTiH >KOHE JKOUBLIbI Oapa
JKaTKaH eciMIIIKTepIi AHBIKTAYIbIH
OMOJOTHSNIBIK ~ €PeKIIeTIKTepiH, MIeKTeYIIl
(dakTopiapbIH, KaTeropusIaphl MEH

KPUTEPUIMIIEPIH aHBIKTAay; CUPEK Ke3JIeCeTiH
KOHE KYPBIIl KETy Kaylli TOHTeH eCIMIIKTep.i
aHBIKTAYIbIH KaTeropusaapsl MEH
KpUTEpUHJIEPIH, MPUHLUINTEPI MEH OJICTEPIH,
apHaiibl mapajgapblH mapaay

- OCIMIK TIpUIUTITIHACT] MayCBIM/IBIK
e3repicTepi JanajiblK 3epTTeY JKOHE Oakpliay
OMICTEPIH MEHTEPY

- CUPEK Ke3/IECETIH KOHE MKOMBIIBII KeTy KayIi
TOHTE€H OCIMJIKTEp/l ecelKke aiy, TYTeHIey,
MOHHUTOPHHI1 Ke3iHAe Toxkipubene cupek
KE3/IECETIH JKOHE >KOMBUIBIN KETy Kayll TOHTeH
OCIMIIKTEpAl CaKTayAblH KYKBIKTBIK, FBUIBIMU
AKOHE YHMBIMAACTHIPYIIBUIBIK HETri3/epiH Ouly
KOHE KOJIJIaHy JaFJbUIapblHa e 601y

IHocae ycnemHoro 3aBepuieHus Kypca
oOy4aromuecst OyayT

- TPOBOAWTH OOTAHUYECKOE OIMUCAHUE PEIKUX H
MCYe3a0UINX PacTeHUN

- OompenensATh  OWOJNIOTHYECKHE  O0COOEHHOCTH,
JTUMUTHpYIOIIHE (aKTOPbI, KATETOPUH U KPUTEPUU
BBISIBJICHHSI peaKux u MCYE3aI0IIHNX

PacCTCHMI;OPUEHTUPOBATbCA B KAaTeropusix U
KpUTEpUSIX BBISIBICHUS, NPUHLUIAX U CHOCO0aX,
CHELMAIBHBIX MEpax COXPAaHEHUS pEeAKuX W
HCYE3A0IINX PACTEHUI

- BJIAJETh METOJAMM IIOJEBBIX HCCIECJOBAaHUM H
Ha6J'IIO)I€HI/II\/JI 3a CE30HHbBIMH U3MCHCHUAMU B )KU3HHU

pacTeHui
= 06J'IaI[aTI) HaBbIKaMH HCIIOJIB30BaHUA n
IIPUMEHEHHs] 3HAaHUU I[PaBOBBIX, HAYYHBIX U

OpPraHM3aIMOHHBIX OCHOB COXPAaHEHMsI PEIKUX H
HCYE3aI0UIMX PpAacTEHUN IIpd BEJIEHUM Y4eTa,
KaJlacTpa, MOHUTOPHHIA PEAKUX M HCUE3AIOIINX
pacTeHuil Ha MpaKTHKe

After successful completion of the course, students
will be

- conduct a botanical
endangered plants

- determine biological features, limiting factors,
categories and criteria for identifying rare and
endangered plants; navigate the categories and criteria
for detection, principles and methods, special measures
for the conservation of rare and endangered plants

- master the methods of field research and observation
of seasonal changes in plant life

- have the skills to use and apply knowledge of the
legal, scientific and organizational foundations for the
conservation of rare and endangered plants in the
course of accounting, inventory, monitoring of rare
and endangered plants in practice

description of rare and

Ilpepexeuzummepi / Ipepexeusumet / Prerequisites

Kazakcran 6uopecypcrapbl

‘ buopecypcnl Kazaxcrana

| Biological Resources of Kazakhstan

Kypcmuiy Kbickawma mazmynot / Kpamrkoe cooepacanue Kypca / Coursesummary

Cupek Ke3feceTiH JKoHE JKOMbUIbIT —Oapa
JKaTKaH OCIMIIKTEPIiH OHMOIOTASIIBIK

0COOEHHOCTH
pactenuii.Penkue u

buosornueckue
HCYE3AIONIIX

peaKux u
VSI3BUMBIE

Biological features of rare and endangered plants. Rare
and vulnerable ecological groups, systematic,
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epeKIIeTIKTePI. Cupek AKOHE ocai
AKOJIOTHUSIUIBIK TOMNTAp, OCIMIIKTEPIiH XKYHel,
O6roMOpP(}OTOTHSITBIK, (PUTOIICHO3IBIK TOMTAPHI.
meKkTeuTiH  (akropiap. CHpek Ke3IeceTiH
KOHE JKOMBUIBINT Oapa KaTKaH ecCiMIIKTep.i

AHBIKTAYIBIH KaTeropusiapbl MEH
kputepuiinepi. CHpeKk  Ke3JeCeTiH  JKOHE
JKOMBUIBIII Oapa  ’KaTKaH OCIMIIKTEp/Ii

CaKTay/AblH MPUHIMITEPI MeH oaicTepi. Cupek
JKOHE JKOWBUIBIIT Oapa »KaTKaH ©CIMIIKTEep/Ii
€CeIKe ally JKOHEe KaJacTp, MOHUTOPHUHT. CHUpek
KE3JeCeTIH JKOHE JKOMBLIBIT Oapa KaTKaH
eCIMIIIKTEp TYpIEpiH CaKTayaarbl
OMOTEXHOJIOTHS.

9KOJIOTHYECKUE TPYIIIIBL, CHUCTeMaTHYeCKHe,
ounomopoorunyeckue, (UTOIIEHOTHYECKHUE
rpynmsl  pacteHuid. Jlumurtupyromme QaxTOphI.

Kareropum u KpuTepuum BBIABICHHUS PEAKUX U
ucueszaonmx pacteHuid. [IpuHOMOBL ¥ crOCOOBI
COXPAHEHHA PEIKMX M HCYE3AI0UIMX pPACTEHUM.

Yyer uW Kkamactp, MOHHUTOPUHT  PEIKUX U
ucyesalonMx  pacreHud.  buorexHomorum B
COXpAaHEHHMU PEIKUX U HCUE3aIOlIUX BUJIOB
pacTeHui.

biomorphological, phytocenotic groups of plants.
limiting factors. Categories and criteria for identifying
rare and endangered plants. Principles and methods of
conservation of rare and endangered plants.
Accounting and cadastre, monitoring of rare and
endangered plants. Biotechnology in the conservation
of rare and endangered plant species.

Bazoaprama sncemexwici / Pykosooumens npozpammer | Programmemanager

Cynranrazuna ['.K.

| Cynranrasuna I".K.

65




bomanuxkanwik scone 300n02uanvik Homenknamypa / bomanuueckas u 300n02uueckan nomenknamypa / Botanical and zoological nomenclature

OKy makcamuwt / Yueonan yenv/ Purpose

Boranukaisik JKOHE 300JI0TUSLIBIK
HOMEHKJIaTypa CaJIaChIH/1aFbl 3aMaHayH
TEOPUSIIBIK JKOHE TMPAKTUKAIBIK OlTiMIepi
MEHIepYy.

OcBocHue COBPCMCHHBIX TCOPCTUYCCKUX U

MPaKTHYECKUX 3HAHUN B oOactu
OOTaHUYECKON u 300JIOTHYECKOUN
HOMEHKJIATYPBHI.

Mastering modern theoretical and practical knowledge in
the field of botanical and zoological nomenclature.

Oxwvitmy namuceci / Pesynomamut o0yuenusn / Learning outcomes

Kypcrsl CITTI Keilin
OiiMaaymbLIap

- OWONOTUSAJIBIK HOMEHKJIATYpaHbIH JaMmy
TapuXbIH, OCIMAIKTEp MEH >KaHyapiapAblH
Kazipri HOMEHKJIaTypacChIHbIH HET13T1
NPUHIMITEPIH, TaKCOHAAp  aTayJapbIHBIH
KaJIBIITACYBIHBIH JKaJIIbl €pEeKeNepiH TYCIHy

- cnenuuKaIbIK KOHE TYPILILTIK
AIUTETTEPAIH, OynanmapabIH KOHE
COPTTapAbIH aTTapbIH HIeOep KOMAaHy

- XaJbIKapaJbIK  KOJEKCTIH  epexelepine
CollKeC TaKCOHAApJAbIH CHUIATTaMalapblH 63
OCTIHIIIE OPBIHIANTIBI

- 3epTTeNreH MaTepuaiabl Tanjgay >KoHe
CHHTE3/Iey, OOTaHUKAIBIK >KOHE 300JIOTHSIIBIK
HOMEHKJIATypaJarbl  HETi3rl  TaKCOHAAPJbIH
naiaa 6oy ceben-caapIiblK OailaHbICTapbIH
0eJ1in ajy XoHe aIly

aAsIKTaraHHaH

IlocJie ycnenmHoro 3aBepiieHus Kypca
oOy4aromuecst OyayT

- IIOHUMATh HUCTOPUIO Pa3sBUTHA
OMOJOTMYECKOH HOMEHKJIATyphl, OCHOBHbBIC
NPUHLHUIIBI  COBPEMEHHOM  HOMEHKJIATYPBI
pacTeHMii ¥ JKMBOTHBIX, OOIIME TpaBuiIa
0o0pa3zoBaHus HA3BaHUI TAKCOHOB

- KBaTH(UIIMPOBAHHO YHOTPEOISATh Ha3BaHUS

BHUI0OBBIX n BHYTPUBHUAOBBIX OIIUTCTOB,
rPI6pPI,Z[OB " KYJIbTHUBApPOB

- CaMOCTOATCIIbHO BBITIOJIHATD OIMKMCaHUusA
TaKCOHOB C CO6J'IIO,Z[CHI/ICM IIpaBUJI

MexnyHapoaHBIX KOJIEKCOB

- aHAJIM3UPOBATh U CUHTE3UPOBATH U3yYEHHBII
MaTepua, BbIICTSATh U PACKPBIBATh TPUIHMHHO-
CICICTBCHHBIC CBS3M CTAHOBIICHHUS OCHOBHBIX
TaKCOHOB B OOTAaHMYECKON M 300JIOTHYECKOM
HOMEHKJIAType

After successful completion of the course, students will
be

- understand the history of the development of biological
nomenclature, the basic principles of the modern
nomenclature of plants and animals, the general rules for
the formation of names of taxa

- skillfully use the names of specific and intraspecific
epithets, hybrids and cultivars

- independently carry out descriptions of taxa
compliance with the rules of the International Codes

- analyze and synthesize the studied material, isolate and
reveal the causal relationships of the formation of the main
taxa in the botanical and zoological nomenclature

in

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Kazakcran Ouopecypcrapsl, JIaTbiH T

‘ buopecypen! Kazaxcrana, JlaTHHCKUI SI3BIK

| Biological Resources of Kazakhstan, Latin language

Kypcmuviy Kbickawa mazmynnt / Kpamxkoe cooepocanue Ky,

ca / Coursesummary

buonorusuIbIKk HOMEHKIIaTypa FBUIBIM PETIHJIE.
bronorusieik HOMEHKJIATYPaHbIH namga
60I1yBI (exxenri KOHE AQHTHUKAJIBIK).
Buonorusibeik HOMEHKJIaTyPaHbIH TYYBI
(opTaraceipiap KoHE epTe maiiga Oomdysl).
Buonorusieix HOMEHKJIaTYPaHbIH
xanbiKapanbslK KoJbl (ICBN). ICBN manb3ab1
epexxernepi. TakCOHIApABIH TUITENYl, OJap/IbIH

buonorunueckas HOMCHKJIaTypa KaK HaykKa.

3apokaeHne OHOJIOTHYECKOW HOMEHKIIATYPHI
(IpeBHOCTb W  AHTUYHOCTB). 3apOKICHUE
OHoJI0rH4YecKon HOMEHKJIATyphbI

(cpenneBexkoBbe U Pannee Bo3spoxzaenue).
MexnyHapoaHbIil ~ KOJIeKC  OHOJOrHYecKOon
HOMEHKJIATypPbI (MKBH). Baxwnerimue
npaBwia MKBH. Tunudukanus TakcoHOB,

Biological nomenclature as a science. The origin of
biological nomenclature (antiquity and antiquity). The birth
of biological nomenclature (Middle Ages and Early
Renaissance).  International Code of Biological
Nomenclature (ICBN). The most important rules of the
ICBN. Typification of taxa, priority and validity of their
names. Nomenclature quotation and its informational
content. Nomenclature of cultivated plants. Features of the
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aTaylnapbIHBIH OaChIMIBUIBIFEI MEH HETI13/ILTITI.
Homenkiatypa  goiiekce3i  JKoHE  OHBIH
aKMapaTrThIK Ma3MyHbl. MOICHH ©CIMIIKTEPIIH
HOMEHKJIATYpPachl. 300JIOTHSIIBIK
HOMEHKJIATYPaHbIH ePEKIICIIKTEPI.

IPUOPUTET M 3aKOHHOCTb HX HAa3BaHUI.

HowmenknatypHast UTaTa u eé
MH(POPMALIMOHHOE CoJIepKaHue.
Howmenkinatypa KYJbTYPHBIX pacTeHui.

Oco0eHHOCTHU 300JI0THYECKOI HOMEHKJIATYPBI.

zoological nomenclature.

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

Hypekuna O.A.

VYrebaeBa b.X.
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Hexopamuemi 2yndenoipy / [lekopamusnoe ygemogoocmeo / Flower Cultivation

OKy makcamuwt / Yueonan yenv/ Purpose

buonoruss  GakamaBpiapblHBIH  JIEKOPATHBTI
TYJIICHAIPY cajachlHIa Kacioun
KY3bIPETTUTIKTEPIH KAIBIITACTHIPY

dopmupoBaHue npodeCCHOHATBHBIX
KOMIIETEHIIMM  OakajaBpoB  OWOJIOTMH B
00JIaCTH IEKOPATHBHOT'O IIBETOBOJICTBA

Formation of professional competencies of bachelors of
biology in the field of decorative floriculture

Oxkvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbi coTTI asiIKTAaFAaHHAH KeliH
olmiMaymbLIap

- COHHNIK TYJ ecipy Heri3iepiH, Tyl
KOMIIO3ULUSUIAPBIH ~ ©CipYy  NPUHIMITEPiH
urepy; Ty ecipyig NPaKTUKAJIBIK
MOCeJIeNIepiH MHIeNTy TOCUIAepi MeH omicTepi,
TYJ  JU3aWHBIHBIH ~ HETI3rl  3JeMEHTTepi:
KapBIKTaHBIPY, TOTIBIPAK, cyapy,

KOMIIO3UIIUSIIAP JKOHE T.O.

- TY1 KOMIO3MIMSIJIAPBIH Ko0ajay KoHE
HYCKaJIapbIH 33ipJey; xKoOalbIK d3ipiaemenepre
apHaJFaH Kypaeni mrenrimMaepai
KaJIBIITACTBIPY; TYJ OAaKTapbIHBIH JKai-KyHiHE
IKOJIOTHSUTBIK MOHUTOPHHT KYPTri3y

- TYJIep aCCOPTUMEHTIH Taijay *oHe TaHaay

JIaFfpulapplHa e 00Ny,  TEXHOJOTHSIIBIK
nporecrepai  xkobamay, ryiaal  Oe3eHaipy
00BEKTIIEePIH KYTiI-ycray OolbIHIIA

KYMBICTap, aJaMHBIH TYPAKThl JKOHE Kayilci3
OpTacChlH KaJBIITACTBIPY

ITocse ycnenmHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- BJIaJICTHOCHOBAMH
IBCTOBOACTBA, MNPUHOUIIAMH  BbIpalllUBAHUSA
[BETOYHBIX  KOMIIO3UIMH; TOAXOJaMH |
MCTOAaMH  PCHICHHA HNPAKTHYCCKUX  3ajayd
I[BETOBOJICTBA, ~OCHOBHBIMH 3IIEMEHTaMHU
[BETOYHOTO JU3aiiHa: OCBEIICHHE, IOYBHI,
MIOJIMB, KOMIIO3UIMH U T/.

- IMPOCKTHUPOBATH HBCTOYHBIC KOMIIO3WIIUHU U

ACKOPATUBHOI'O

pazpabareiBaTh ~ BapuaHThl;  (OPMHUPOBATH
KOMILIEKCHbBIE pelieHus JTU3aMHEPCKUX
pa3paboToK;  HPOBOAUTH  JKOJOTHYECKHIA

MOHHUTOPHHI COCTOAHUA HBETOYHBIX Caa0B

- o0majgath HaBBIKAMU aHalW3a U mojadopa
I[BETOYHOTO AaCCOPTUMEHTA; TPOCKTUPOBAHUS
TEXHOJOTHYECKUX  MPOILEeCcCOB, pPabOT 1O
COJIEpKAHUIO 00BEKTOB [IBETOYHOTO
JEeKOpUPOBaHUs, (HOPMUPOBAHUS YCTOWIUBON U
0e30macHO cpeibl OOUTaHUs YEIIOBEKa

After successful completion of the course, students will
be

- master the basics of decorative floriculture, the principles
of growing flower arrangements; approaches and methods
for solving practical problems of floriculture, the main
elements of floral design: lighting, soil, watering,
compositions, etc.

- design flower arrangements and develop options; form
complex solutions for design developments; carry out
environmental monitoring of the state of flower gardens

- have the skills to analyze and select a flower assortment;
design of technological processes, works on the
maintenance of objects of flower decoration, the formation
of a stable and safe human environment

Ipepexeuzummepi / Ilpepexsuzumot / Prerequisites

CTpyKTypasbiK OoTaHUKa, Ocimaiktep | CTpyKTypHast OoTaHuKa, Cucremaruka | Structural botany, Plant systematics
CHUCTEMATUKACHI pacTeHwuii.

Kypcmuviy kvickawa mazmynot / Kpamrkoe codeporcanue kypca / Course summary
Koacimrix TYJIACHIIPYAIH ouonorusibiK | Pactenns m kommosuimu u3 Hux. [IpaBwia | Plants and compositions from them. Breeding and care
HeTi3epi. Kerexmri KOCIITIK JKoHe | pa3Bemenuss W yxoma. MWuctpymentsr u | rules. Tools and inventory for plant care. Types of indoor
MEPCIEKTUBANIBIK  JIEKOPATHBTI  JaKbUIIAP/bl | MHBEHTAph Ui yxonaa 3a pactenusmu. Bupasl | plants. Plants placement. Compositions from plants,

OHIIPYAIH TEXHOJOTHICHI MEH KaJIMbl 9JiIC
Tociaepi. KebeiiTy Tocinuepi, allIbIK
TPYHTTAFbI Ty JaKbUTIAPIbI ecipy

KOMHATHBIX pacTeHui. PazMelnienne pacTeHui.
Komnozunun u3 pacTeHui, OyKeTHI.
I{Berounblii au3aitH. OdopmieHne pa3IndHbIX

bouquets. Floral design. Decoration of various premises.
Agrotechnics of growing plants.
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epeKuIenikTepi, dboronepuoan3M, | IOMEUICHUH.  ATPOTEXHUKA  BBIpAIMBAHUS
ecIMAIKTepAiH KopekTenyi. [yl qu3aiiH. pacTeHuH.

Bazoaprama scemexwici / Pykosooumens npozpammetr | Programmemanager

Hypexuna O.A. | VYtebaeBa b.X.
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Jlapinik ecimoikmep / Jlekapcmeenwvie pacmenus / Medicinal plants

OKy makcamuwt / Yueonan yenv/ Purpose

Jlopimik ~ eciMIIK  pecypCTapblH  YTHIMIIBI
naiianany OOWBIHIIA CTYJSHTTEPAiH FBUIBIMH
OlTiMIepi MEH JaFIbIapbIH KAJIBIITACTHIPY.

dopmupoBaHue y 00y4arONINXCs HAYYHBIX 3HAHHMA
U YMEHHMI [0 paluOHAIBHOMY HCIOJIb30BaHUIO
pECYPCOB JIEKAPCTBEHHBIX PACTECHHIA.

Formation of students' scientific knowledge and skills
for the rational use of medicinal plant resources.

Oxkvimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbi coTTI KeliH
olmiMaymbLIap

- (apMaKOTHO3USHBIH HETI3T1 TYCIHIKTEpIiH,
TOpiTiK OCIMJIIK MaTepuaiapbiH
JTaibIHAAYIBIH Kbl IPUHLIUITEPIH MEHTEPY;
IIONTEH JKacalFaH Jopuiepai MeIUINHAIA
KOJIJIaHy TypaJibl HETi3T1 MANIMEeTTep; ASPLIIK
OCIMJIIKTepMEH KOHE  JIOPUIIK ocIMIIK
IIUKI3aTBIMEH  JKYMBIC icTey  KesiHJeri
Kayirci3aik epexenepi

- JOPLITIK eciMIIKTepIi Tipi JKOHE
repOapu3anmsuianFal  TypAe MOPdOTOTHSITBIK
Oenriiep OOMBIHIIIA aHBIKTAYIbI

- JOpUTIK OCIMIIKTEpPIH Tapaldy KapTaJlapbiH
KYpacThIpy; IIMKI3aTThIH >KMHAY Mep3iMJIepiH
AHBIKTAY/IbI

- JOpINiK  IIMKI3aTThIH  IIBIHAWBLIBIFBIH
aHbIKTay YIIIH (PApMaKOTHOCTHKAIBIK Tajaay
o/licTepiH KOJJaHyFa; JOPITiK OCIMAIKTEpiH
KUHAKTapblH, OJIapJAbIH  KENTIpyIiH >KOHE
OHJICY/IIH XKYprizyre

- 3epTTey JKYPrizy Ke3iH/e FhUIBIMU-3epPTTeY iC-
OpEKeTiHIH [aFabuiapblHa We OO0Jy; FHUIBIMU
KOHE AaHBIKTAMAJIBIK OeOMETTEPMEH O31H/IIK
YKYMBIC; ©31H/IIK TAHBIMJIBIK 1C-OpeKeT

asiKTaraHHaH

IMocae yCIEHOr 0
o0yyarommecsi OyayT
- BJIaJIETh OCHOBHBIMHU MOHSATUSMU (hapMaKOTHO3UH,
O6H_II/IMI/I IMpUHOUITIAaMH 3arOTOBKH JICKAPCTBCHHOI'O
PACTUTENBHOTO CBIPbS;0CHOBHBIMH CBEACHUSIMH O
NPUMCHCHUN B MCAWLUHE JICKAPCTBCHHBIX CPCACTB
pPaCTUTENBHOTO  TPOUCXOXKIEHUS;  MpaBUIaAMU
TEXHUKH  0O€30macHOCTH  mpu  paboTe ¢
JIEKapCTBEHHBIMU PACTEHUSMU M JIEKAPCTBEHHBIM
PACTUTCIIbHBIM CBIPEEM

- OmpeneisiTh M0 MOP(OIOTrHYECKHM IMPU3HAKAM

3aBeplIeHHs  Kypca

JEKapCTBEHHbIE  PACTEHUs B XKUBOM U
repOapu3poOBaHHOM BUJIE

- COCTaBJISITh KapThl pacnpocTpaHeHus
JIEKapCTBEHHBIX PACTEHMM; ONPENENATh CpPOKU

cbopa chIpbs

- HOPHUMCHATHL MCTOJbI (I)apMaKOFHOCTI/ILIeCKOF (V)
aHaJIu3a JJIA OMpCaAcCICHUA IOAJIMHHOCTH
JICKAPpCTBCHHOTO  CBhIPbA; IMPOU3BOANUTD C60pBI

JIEKapCTBEHHBIX PACTEHM, UX 00pabOTKY U CYILKY
- o0ylafiaTh HaBbIKAMM HAayYHO-HCCIIE0BATENbCKOM
NEeSTeIbHOCTH TpU TPOBEJIEHUU HCCIIEOBaHUI;
CaMOCTOSITENIHOW ~ paboOThl € HAayyHOH W
CIIPAaBOYHOM  JIUTEpPATypOid;  CaMOCTOSITEIIbHOU
II03HABATENbHOMN AEATEIbHOCTU

After successful completion of the course, students
will be

- own the basic concepts of pharmacognosy, the
general principles of the preparation of medicinal plant
materials; basic information about the use of herbal
medicines in medicine; safety rules when working with
medicinal plants and medicinal plant raw materials

- determine by morphological characteristics medicinal
plants in live and herbarized form

- draw up maps of the distribution of medicinal plants;
determine the timing of collection of raw materials

- apply the methods of pharmacognostic analysis to
determine the authenticity of medicinal raw materials;
collect medicinal plants, process and dry them

- have the skills of research activities when conducting
research; independent work with scientific and
reference literature; independent cognitive activity

Ilpepexeuzummepi / Ipepexeusumet / Prerequisites

OcimikTep HU3M0IOTUSACH

‘ Pu3noIorus pacTeHUN

| Plant physiology

Kypcmuviy kvickawa mazmynot / Kpamrkoe codeporcanue kypca / Course summary

Jlopinik ecCIMIIKTEepAiH 3epTTeNny >KOHE aaMy
tapuxbl JIOpUTIK OCIMAIKTEPIIH XUMUSIIBIK

Hcropust u3ydeHuss U OCBOEHUsS JIEKAPCTBEHHOM
bmoppl  XUMUYECKHH COCTaB  JIGKAPCTBEHHBIX

History of study and development of medicinal flora
Chemical composition of medicinal plants.
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Kypambl. J[opimik ecimMIik MarepuanaapbiHbIH | pacteHuid.  Knaccudukanmss — nekapcrBenHoro | Classification  of  medicinal  plant  materials.
KJIacCU(DUKAUACHL. Jlopimik OCIMIIK | PACTHUTEIBHOIO CBIPBL. Cranmaptuzanus | Standardization of  medicinal plant  materials.
MaTepualIapblH cTaHaapTTay. Herisri Iopiiik | JeKapcTBEHHOTO PacTUTEIBHOTO coipbsi. | Characteristics of the main medicinal plants and
OCIMIIKTED MCH JOPLTIK eciMIiK | XapakTepuCTHKa  OCHOBHBIX  JiekapcTBeHHBIX | medicinal plant materials.
MaTepHaIIapbIHbIH CUIIATTAMACHI. pacTeHHii U  JIGKAPCTBEHHOTO  PACTUTEIBHOIO
CBIPBSI.
Bazoaprama sncemexuwici / Pykosooumens npozpammer | Programmemanager
Cynranrasuna I'. K. | VYrebaesa b.X. |
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Ocimodikmep men yncanyapaapoviy 2eHdik unxcenepusacwl/l ennan unxcenepusa pacmenuit u ycusomuvix/ Genetic engineering of plants and animals

OKy makcamuwt / Yueonan yenv/ Purpose

Ocimikrep MEH YKaHyapJiapablH
CEJICKIMSACHIHBIH ~ TEHETUKANBIK  Heri3aepi,
COHBIMEH Karap OCIMIIKTED MEH

»KaHyapJapAblH TCHIIK HHXCHEPUSACH TYpPaJIbl
OiTiM aiy.

Ilonyyenue 3HaHMH O TEHETHYECKUX OCHOBAX
CCJIEKIIMM DPACTEHUN M JKMBOTHBIX, a TaKXke O
TE€HETUYECKOMN UHXXCHEPUU pacTeHui U
KUBOTHBIX.

Gaining knowledge about the genetic bases of plant
and animal breeding, as well as genetic engineering of
plants and animals.

Oxkvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kypcrbi coTTI KeliH
olmiMaaymbLIap

- OCIMIIKTEp MEH XaHyapiap jKacyllaJapblH
3epTTCYIIH O31H/TIK MOJIEKYJIaJIbIK-
TCHETUKAJIBIK diCTEPiH
- KYIICHTKIIIITEH,
ueHTpudyramapmMex AKYMBIC,
KBIITKBUIIAPBIH AKCTpaKIUSIIAY,
aNeKTpodope3in  Kyprizy,
OCIMIIK  ’KacylalapbIHBIH
KYMBIC JKacay.

- KYPACNUIIK JIeHreWl opTypil NpPaKTUKAJIbIK

asiKTaraHHaH

THIITET]
HYKJICUH
JHK
KaHyapiap MeH
KYJIbTYPachIMCH

opTYpIIL

ecenTepAl  IIenly  YUIH  MOJEKYJSPIbIK
KJIOH/Iay/IbIH 3aMaHayu cajlajapblH/ia [1apiay
- UurepHerreri  OKy  JKOHE  FBUIBIMHU

o1e0MEeTTEPMEH JKYMBIC

IMocae yCIEHOr 0
o0yyarommecsi OyayT
- BJIAJICTh MOJIEKYJISIPHOIC€HETUYECKUMU METOAAMHU
M3y4YEHUs PACTUTENBHBIX U )KUBOTHBIX KJIETOK

- paboratb C amiIM(pUKATOPOM, pPa3INYHBIMU
TUNAMHA  TEHTPU(DYT, BBIACIATh HYKICHHOBBIC
KHUCJIOTBI,  MpoBOAUTH  3aekTpodopes  JHK,
paboTarh C KyJIbTYypOil KUBOTHON U PaCTUTEIHHOU
KJIETOK.

- OPUEHTUPOBATBHCSA B COBPEMEHHBIX HAIIPABIICHUAX
MOJIEKYJSIPHOTO ~ KJIIOHUPOBaHUS [UIsl  PELUEHUS
MIPAKTUYECKUX 3a/1a4 PA3HOTO YPOBHS CII0KHOCTH

- pabortatb ¢ yuyeOHOM M Hay4HOH JMTEpaTypoit
CETH UHTEPHET

3aBepuIeHUs]  Kypca

After successful completion of the course, students
will be

- own molecular genetic methods for studying plant
and animal cells

- work with an amplifier, various types of centrifuges,
extract nucleic acids, conduct DNA electrophoresis,
work with animal and plant cell culture.

- navigate in modern areas of molecular cloning to
solve practical problems of different levels of
complexity

- work with educational and scientific literature on the
Internet

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

T'enetuka

‘ T'eneruxa

| Genetics

Kypcmoiy kvickawia mazmynst / Kpamkoe cooepycanue Kypca / Course summary

Kazipri cenexkiusHblH KYPbUIBIMBI.
NPOIECIHIH  TEOPHUSACHL.  >KACaH[bI
Kazakcrangarsl CEJIEKIISTHBIH
OciMIiKTep MEH  jKaHyapliapJblH
apyamnibUIbIFbl. CenekIiusHbIH HeT13r1
omicrepi (dbopmamapsr) lennix AKOHE
KACYIIANBIK ~ WHXKEHEPUS  3epTXaHACBIH/A
KYMBIC ICTey epexenepi MeH TOpTiOi. TaHjay
omictepi.  JKaHyapmapaelH  penpOJyKTHBTI

Tannmay

ipiKTey.
TapUXBL.
KEKe

CTpykTypa  COBPEMEHHOW  celeKuuu. Teopus
CEJIEKLIMOHHOTO nponecca.  MCKyCCTBEHHBIM
orbop. HUcropus cemekmuun B Kazaxcrane.
UactHast  cenekuuss ~ pacTeHUM,  KMBOTHBIX.
OcHoBuble MeToabl (popmbl) ordopallpaBuna wu
MOpsAOK paboTel B JlabOpaTOpUM TEHHOU U
KJIETOYHOW  HMHXEHEepUU. MeTonbl  CeNeKIHU.
ButanbHblii  MeTOA H3y4Y€HHUs] PENpOIYKTUBHBIX
KJIETOK AKHUBOTHBIXCTIOCOOBI 00paboTKu

The structure of modern selection. Theory of the
selection process. artificial selection. The history of
selection in Kazakhstan. Private breeding of plants and
animals. Basic methods (forms) of selection Rules and
procedures for work in the laboratory of genetic and
cell engineering. selection methods. Vital method for
studying reproductive cells of animals Methods for
processing culture dishes. Genetic engineering of
plants. Clonal micropropagation and plant health
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KacylaaapblH 3epTTeYAiH OMIpITIK
onici.Kynprypanbik BIBICTAP/IBI eHzIey
onicrepi. OCIMIIKTEpIiH TeHIK WHXEHEPHUSCHI.
KitoHapIK MUKPOKOOEHTY KoHE ©CIMIIKTEPIiH
JICHCAYJIBIFbIH KakcapTy Ocimaik
’KacylIaTapbIHbIH (U3HOIOTHSITBIK
epeKIIeTIKTepiH OaKbUIay JIICI.

KYJIbTypaabHON nocynsl.I'ennas WHXXECHEPUS
pacrenuil.  KiloHanbHOE MHUKpPOpPa3MHOXKEHHE U
O370pOBIIEHUE  pacTeHUMMeTonuKa  KOHTPOJIA
(bu3noI0rNuecKoi XapaKTEPUCTUKU
KYJIbTUBUPYEMBIX KIIETOK

improvement Method for monitoring the physiological
characteristics of cultivated cells.

Bazoaprama scemexwici / Pykosooumens npozpammet | Programmemanager

Cynranrazuna ['.2K.

Cynranrazuna ['.2K.
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