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DNEeKTUBTI TOHJEP KaTaloThl KbICKAIllA CHUIATTaAMachl, OKBITY MAaKCaThl, OKY
Ma3MYHBI J)KOHE KYTUIETIH OKY HOTHXECI KOPCETUINeH TaHJay KOMIIOHEHTIHE KipeTiH
noHJep Ti3iMiH KaMTuibl. 2023 sxpuigapaa KaObUITaHFAH KPEIUTTIK TEXHOJIOTHUS
OOMBIHIIIA OKUTHIH MaruCTpaHTTapFa apHaJFaH.

Kartasor »91eKTHBHBIX JUCHMIUIMH  COAEPXKUT TMEPEYeHb  JTUCIMILINH
KOMIIOHEHTa 10 BBIOOPY M HMX KpaTKoe OIMCaHHE C YKa3aHWEeM IeNH H3Y4eHH,
COJEpKaHUsl U OXHUIAEMBIX pe3ynpTaToB oOyueHus. llpennaznaden ans
MarucTpaHTOB, 00YUYaIOIIUXCsl 0 KPEAUTHOM TeXHOJIOTHH, Habopa 2023 ronos.

The catalog of elective disciplines contains a list of elective disciplines and
their brief description with the purpose of study, content and expected learning
outcomes. It is intended for undergraduates, studying on credit technology, the set of
2023.
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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIGKTUBTI TOHJAEP KaTajlorbl >KYMEJIICHTeH TaHjay OoWbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MaructpaHT MaMaHJBIKTapJIbIH MIHJETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH MOHACPIH MEHIepyMEeH KaTap, YChIHBUIBII OThIPFaH TaHIay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

DONeKTUBTI TOHAEPAl TaHAayFa »dBai3ep KkeHec Oepeni. Maructpant
sABal3epMeH Oipiiece OTBHIPHIN, MArHUCTPAHTTHIH KXEKE OKY JKOCHapblH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! binim Oepy TpaeKTOPHUSCHIHBIH OipTYTaCTHIFBIHBIH
oinmacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KoCiOW JalbIHIBIFbIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
AJIIEKTUBHBIX JUCIUIUIMH, KOTOPBIM MpeACTaBIsieT COOO0M CHCTeMaTU3UPOBAHHBIM
HepeyeHb TMCUUIUIMH KOMIIOHEHTA 110 BEIOOPY M COAEPKUT KPATKOE UX OMHUCAHHUE.

Hapsiay ¢ u3ydeHuMeM IUCHUIUIMH 00s3aT€IbHOr0/BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JOJKEH BbIOPATh JIsl U3yYEHHUSI IUCUUILIIMHBI KOMIIOHEHTA 110 BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUM MarvcTpaHT 3arojHsIeT GopMy 3alucy Ha JUCHUIUIMHBL s cocTtaBieHuss UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Barieit nmpodeccnoHanbHOM MOATOTOBKU, KaK OYIyIIEeTo CIeIHaIUCTa.

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 Master student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear Master's 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 00MBIHIIA JJIEKTUBTI IHAEPAi 0o.ry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaMm /

Distribution of elective courses by semester

ITonnin aTaysl / HaumenoBanue aucuunamusl / The name of
the discipline

Kpeaurrep
caHbI /
KoJ-Bo

KpeauToB/

Number of
credits

AKaaemMu
SUIBIK,
Ke3eH/
AKan

nepuon/

Academic
period

PKanyapnap oneMiHiH Ka31pri 3aMaHFbl TAKCOHOMUSCBHIHBIH HET131
pETiHE MOJEKYIAIbIK-TEHETUKAIIBIK SICTePi
MoJieKysipHO-TEHETUYECKHUE METOJIbI KaK OCHOBAa COBPEMEHHOMU
TaKCOHOMUU KUBOTHOTO MHUPa

Molecular Genetic Methods as the Basis of Modern Taxonomy of
the Animal World

buosiorus xoHe KycTap/bl 3epTTEy/A1H 3aMaHayH 9aicTepl
bronorus u cCoBpeMeHHBIE METOIbI UCCIICAOBAHMS TITHI
Biology and Modern Methods of Bird Research

"Kanyapnap ar3anapblHbIH XPOHOOHUOJIOTUSICHI
XpOH06I/IOJ'IOFI/IH JKNBOTHBIX OPraHnu3MOB
Chronobiology of Animal Organisms

Kac pu3nonorusceIHbIH Ka3ipri acleKTiiepi
CoBpeMeHHbIE acTIeKThl BO3PACTHON (DU3UOJIOTHH
Modern aspects of age-related physiology

bHOJIOTUAIBIK aKmapaTThl 131ey JKOHE KYPBUIBIMIAY
TCXHOJIOTHUACHI

TexHonorus TmOUCKa U CTPYKTYpPUPOBaHUSA OHOJOTMYECKOU
nH(pOpMauu

Technology for Searching and Structuring Biological Information

KonnanOanbl OMONOTUSHBIH 3aMaHayH acleKTiIepi
CoBpeMEeHHbIE aCTIEKThI MPUKIIATHONW OHOIOTUH
Modern aspects of applied biology

OciMaikTep HUIOTCHUSCH
DunoreHust paCTEHUMN
Phylogeny of Plants

OCIMIIKTEPIIH IBOJIOLUSCHI
DBOJIIOIUS PACTEHUM
Evolution of Plants

broanyaHTypIIUTIKTI CaKkTay
Coxpanenue 6nopasHooOpaszus
Conservation of Biodiversity




PKepycTi skoxyenepaiH SKOJOTUSICHI )KOHE OJIap/bl Kopray
(DKOJIOTMS Ha3eMHBIX DKOCHCTEM U UX OoXpaHa
Ecology of Terrestrial Ecosystems and Conservation

AllaM  JKOHe  kaHyapyiap  (U3HOJIOTHSICHIHBIH  Kazipri
npoOJieMaiapbl

CoBpeMeHHbIe Po0IeMbl (PU3UOJIOTHH YETOBEKa U )KUBOTHBIX
Modern Problems of Human and Animal Physiology

AnaM OMOJIOTHUSICBIHBIH 1pTresti mpooieMaiapsl
DdynaamMeHTanbHbIe TPOOIEMbI OMOJIOTUN YEeTTOBEKa
Fundamental Problems of Human Biology

DBOJIIOLUSIIBIK OMOJIOTHS
DBOJIIOIMOHHAS OMOJIOT U
Evolutionary Biology

"Kanyapnap 3BOIOIUACH
JBOJIIOUS JKUBOTHBIX
Evolution of Animals




1 1 OKY *KbLIBIHBIH MATHCTPAHTTAPLIHA APHAJIFAH JIEKTHBTIK MOHAEP / DJeKTHBHBIE THCHHIUIHHBI IS MArHcTPanToB 1 roga oGy4yenus/

Elective courses for 1st-year master's students

Kanyapnap aneminin Kazip2i 3amanebl maKkcoOHOMUACLIHBIY He2i3i peminde MoeK)NanblK-2eHeMUKaIblK 20icmepi/
Monekynaphno-zenemuueckue memoovl KAK 0CHO8A COBPEMEHHOU MAKCOHOMUU HCUBOMHO20 MUpa/
Molecular Genetic Methods as the Basis of Modern Taxonomy of the Animal World

Oky maxcamul / Yueonan yenv/ Purpose

[ToHHIH MaKcaThI-Tipl JKYHEJIEpIiH KYMBIC
icTeyiHIH Heri3i OoibIl TaOBUIATBIH OMIpIi
YUBIMIACTBIPYABIH MOJIEKYJIATIbIK-TEHETHKAIBIK
KOHE JKACYIIAIBIK JICHI CHIICPiH/Ie OMOIOTUSHBIH
TEOPUSIIBIK OLTIMIH KEHEHTY KOHE TepeHIETy,
xKacymia KYPBUTBIMBI MeH OJIapIbIH
KBbI3METTEPIHIH MophodhyHKIIMOHAT B
OailJTaHBICHIH AHBIKTAY; JKACYIIAHBIH YHBIMIAC-
TBIpy OIpHiriH >KOHE OHBIH OMip CYpYiH
aHBIKTAY.;

- 3aTTHIH, SHEPTUSHBIH >KOHE aKMapaTThIH
YKacylIaillllJIiK aFbIHBIH TYCIHY HEri31 peTiH/e
KYpbUIBIMIBIK Bruoxumus OuTiMiH TepeHaeTy
KOHE HAKThUIAY

Lenp AMCUMIIIMHBL -  pacUIUpeHHE W
yriayoieHue TEOPETUICCKUX 3HAHUN
OHMOJIOTUM Ha MOJEKYJISPHO-TEHETUYECKOM H
KJICTOYHOM YPOBHSIX OpTaHU3aIllMH >KU3HH,
SIBJIAIOIIMXCS OCHOBOM (DYHKIMOHUPOBAHUS
KHUBBIX CHUCTEM, YCTaHOBJICHHE
MOp(pODYHKIIMOHATEHON  CBSI3U  CTPYKTYP
KJICTKHA U X (DYHKIUH; BBISIBICHUE SAMHCTBA
OpraHHu3aIu KIIETKU u ee
KHU3HEIEATSILHOCTH;

- yruyOneHue ¥ KOHKpPETH3alMs 3HaHHMA
CTPYKTYpHOW  OHMOXMMHH, KaK  OCHOBEI
MOHUMAaHHUS ~ BHYTPHUKJIETOYHBIX  MOTOKOB
BEIIECTBA, SHEPTUU U HHPOpMAIUH

The purpose of the discipline is to expand and
deepen theoretical knowledge of biology at the
molecular-genetic and cellular levels of life
organization, which are the basis for the
functioning of living systems, to establish the
morphofunctional relationship of cell structures
and their functions; to identify the unity of the cell
organization and its life activity;

- deepening and specification of knowledge of
structural  biochemistry as the basis for
understanding intracellular flows of matter, energy
and information

namudiceci / Pezyiomamol 00yuenus / Learning outcomes

OKbimy
KypcTsl ¢oTTi agKTaraHHaH KeiiH
oiniManymbLIap
l-reHeTMka canachIHAAFBl Kazipri 3aMaHFbI

3epTTey 9MICTEpiH Oily;

2-O0MoMenUIMHANa, aybll IIapyallbUIbIFbIH]IA,
TaOWUFaTThl KOpPFAay cCajachlHIa Ka3ipri 3aMaHFbI
TeHEeTHKA >KETICTIKTepiH MalJanaHyablH HEeTi3ri
OarpITTapbl MEH MEPCIEKTUBATIAPbIH OLTy.
3-TeHeTUKaHBIH Ipreii Heri3aepiH, Kasipri
3aMaHFbl JKETICTIKTEPHl, | EeHEeTHKaHBIH JaMy

ITociie ycnemnoro 3aBepueHus Kypca
o0yyarommecsi OyayT

1 — 3HaThb  COBpEMEHHbIE
UCCIIEIOBaHMS B 00JIaCTH T€HETUKH;
2 — 3HaThb OCHOBHBIC HAIPaBICHHUS U
NEPCICKTUBBI  HCITIOJIB30BaHUA }IOCTH)KCHPII;’I
COBPEMEHHOM TI'eHeTHKH B OHWOMEIUIIMHE,
CEJIbCKOM XO35IHCTBE, B 00JacTH OXpaHbI
MIPUPO/IBL.

METObI

3 — ymeTb OOBSCHATh (yHIAMEHTaIbHbIC

After successful completion of the course,
students will be

1-to know modern methods of research in the field
of genetics;

2-to know the main directions and prospects of
using the achievements of modern genetics in
Biomedicine, agriculture, in the field of nature
protection.

3-to be able to explain the fundamentals of




Mocenenepi MEH YpHICTepiH, OHBIH Oacka
FBUIBIMJIADMEH ©3apa OalIaHBICBIH TYCIHIIpe
oury;

4-optypni  Ttypaeri leHerumkanmblk —ecemTepmi
miernie Oiy;

S-TeHeTHKANIBIK TPOLECTEPIiH MOHIH JKOHE
oJIapJIbIH MEXaHU3M/EPiH TYCiHaipe Oiy;
6-cannplk  Oenrinepnai  eIIIey HITHXKEIEpiH
CTaTUKAJIBIK OHJICY/Il )KYpri3e Oiy;

7 -TeHeTWKaHBIH HETI3Trl OJICTepiH MEHTrepy
(yakpITIIa Tpenapartapbl AalbIHIAY, OJapIbl
Tanaay).

8 — reHeTHWKaHBIH Ka3ipri JKETICTIKTEpl JKoHE
OHBl  KONJaHOAnel  TaijanaHy  Typasibl
aKnapaTThl ChIH TYPFBICBIHAH TaJIai Olry

OCHOBBI TCHETHUKH, COBpPEMEHHBIC
JOCTHIXKCHUA, HpO6JICMBI u TCHACHIINN
pa3BUTHS TCHETHKH, €€ B3aMMOCBS3b C
JApYTUMH HayKaMHu;

4 — yMeTh pemaTh TE€HETUYECKHE 3aJauu
PAa3HbIX TUIIOB;

5 — yMerb OOBICHATH CYTh T'CHETHYECKUX
IMPOLECCOB U NX MECXAHU3MBbI;

6 — yMeThb TIPOBOJUTH  CTATHYECKYIO
00paboTKy pe3yiabTaToOB U3MEPECHUS
KOJIMYECTBEHHBIX MTPU3HAKOB;

7 —BJIaJAC€Th OCHOBHBIMHU MCTOJaMU I'€HCTUKHU

(roTOBUTH BpPEMEHHbIE npenaparsl,
aHAJIU3UPOBATH UX).
8 — yMeTb KpPUTUYECKH aHAJIU3UPOBAThH

MH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKCHHSIX
TEHETHUKHU U €€ NPUKIIAJHOM UCIIOIb30BaHNUN

genetics, modern achievements, problems and
trends in genetics, its relationship with other
Sciences;

RO 4 - be able to solve genetic problems of
different types;

RO 5-be able to explain the essence of genetic
processes and their mechanisms;

RO 6 - be able to carry out static processing of
measurement results of quantitative characteristics;
RO 7-possess basic methods genetics (be preparing
temporary drugs, analyze their).

RO 8 - to be able to critically analyze information
about modern advances in genetics and its
application;

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

JKorapsl 0Ky OpHBIH/Ia OHOJIOTUSHBI OKBITY
axicTeMeci

MeTOI[I/IKa npenoaaBaHuAa OHoJIOTHH B
BBICIIEM y‘-Ie6HOM 3aBCACHUU

Methods of Teaching Biology in Higher Education
Institution

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

[Ton MarucTpiepaiH OHONOTHSNBIK — OlLTIMIH
KCHENTyre >KOHE TepeHIeTyre, OMOJOTHSIIBIK
3epTTeyjiep MeH OMOaKMapaTThlK Tajjay MeH
JIHK Ttanmay TtocinmepiHiH 3amMaHayd JICHTeH1
HETi3iHJe JKaHyapjiap TaKCOHOMMSCHI MEH
(bUIOTeHUICHIHBIH TMpoliieManapbl MeH Ka3ipri
KaFIalbIH TYCIHyTre OaFbITTaIFaH.

JlucuuniuuHa HampaBieHa Ha pacIIUupeHHe U
yriyOJieHHe OHOJOTUYECKOro O0Opa30BaHMs
MarucTpoB, TOHUMaHHE  MpodIeM |
COBPEMEHHOTO COCTOSIHUSI TAKCOHOMHH U
¢bunoreHNn KUBOTHBIX Ha OCHOBE
COBPEMEHHOTO  YPOBHSI  OHMOJOTHYECKHX
UCCEIOBaHU W OMOMH(OPMAIIMOHHOTO
aHanm3a u croco0oB ananmza JIHK.

The discipline is aimed at expanding and
deepening  the  biological  education  of
undergraduates, understanding the problems and
the current state of taxonomy and phylogeny of
animals based on the modern level of biological
research and bioinformation analysis and methods
of DNA analysis.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

DBomroNUsIIBIK Ononorus/ buoanyaHTypimikTi
caxkTay

Coxpanenue 6nopasHoobpaswst/
DBOIIOIMOHHAST ONOIOTUSA

Conservation of  Biodiversity/  Evolutionary
Biology

9




bazoaprama scemexuiici / Pykoeooumens npozpammul/ Programme manager

bparuna T.M.

| Bparuna T.M. | Bragina T. M.
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Buonozusa sicone kycmapow 3epmmeyoin 3amanayu adicmepi/buonozusn u cospemennsvie memoowt ucciedosanus nmuu/Biology and Modern
Methods of Bird Research

OKy makcamuwt / Yueonan yenwv/ Purpose

"buosmorust  KoHE  KYCTapJbl  3€pTTEYAiH
3aMaHayu ojicTepi" OKy IOHIHIH MakcaThl KYC
ar3acChIHBIH TIPIIUTIK €Ty MPOIECTEPIH 3epPTTEY,

ar3aHblH  Heri3ri  (QYHKIMAJIAPBIH  PETTEY
MeXaHH3M/EpiH amry, T'€HETUKAIIBIK
3epTTeYICepAiH  Kasipri  JKaFgalblH  JKOHE
OHEPKICINTIK KYC HIapyanIbUIBIFBIH/IA

KYCTapJAbIH OpTYPHAl TYPJEPiHIH OHOIOTHSIBIK
EpeKILEeNIKTEepiH Maijanany MYMKIHIIKTepiH
3epTTey OO0JIbIN TaObLIA b

Lenpto yuyeOHOM aucHMIUIMHBI «buonorus u
COBPEMEHHBIE METOJIbl MCCIICOBAHUS MTHI)

SIBJIIETCS H3y4YeHue MIPOIIECCOB
KN3HCACATCIIBHOCTU opraHmMa IITHI,
pacKphITHE MEXaHU3MOB perynsuuu
OCHOBHBIX (1)YHKIII/II/I OpFaHI/I3Ma, I/I3yII€HI/IC
COBPEMEHHOTO  COCTOSIHHSI ~ T€HETHYECKHX
HCCIIEIOBaHNH u BO3MO>KHOCTH
HCIIOIb30BaHUsA OMOJIOrHYECKUX
OCOOEHHOCTEH pa3HbIX BUJIOB MTHUI[ B

IIPOMBIINIJICHHOM IITHLCBOJICTBEC.

The purpose of the discipline "Biology and modern
research methods of birds" is the study of life
processes of the organism of birds, the disclosure
of mechanisms of regulation of basic body
functions, study of the current status of genetic
research and the possibility of using bio-logical
characteristics of different species of birds in the
poultry industry.

OKbimy

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

KypeTsl coTTi agKkTaraHHaH KeiiiH 0l1iM
ajxymbLiap

l-monynsAuMsUIBIK ~ JeHTeiae  OMOJIOTHSIIBIK
3aHJIBUTBIKTAp/Ibl KOHE JIEMOTpaUsIHBI 3epTTEY
YUIIH  KOJJAHBIIATBIH  JKEPAETT  OMBIPTKAJIBI
KYCTapibl MOJIEBIK TOI PETiHAE OPHUTOIOTHUS
Heri3/epi, TYCIHY;

2-eH KOIl TapallfaH >oHE MOOWIbJI >KepHeri

KaHyapJap peTinae KYCTap/bl
YUBIMAACTBIPYABIH ~ HETI3rl  epeKIIeNiKTepi,
oNapAbIH  yiIyra  Oedimzenyl,  KeIli-KOH,

Oarmapinay »>KOHE HaBMralMs MeXaHM3MJEpi,
SKOJIOTHSI JKOHE MIHE3-KYJIBIK, KYCTap/bl CaKTay
MoceJieNiepi Typalibl aknaparka ue;

3-CTyIGHTTep KYCTapAbIH allyaH TYPJLIIri MeH
Tapajiysl, OJIapJbIH AKOXKYHeaeri pedi, agamaap
YIIIH [PaKTUKAJbIK, FHUIBIMU JKOHE MOJECHH

IMocyie ycnenmHoro 3aBepuieHnsi Kypca

o0yyarommecsi OyayT
1 -U3y4EHBI OCHOBBI

OPHUTOJIOTUH,

MOHMMaHHE MNTUL[ KAaK MOJENbHOW T'PYIIIbI
HA3eMHBIX MMO3BOHOYHBIX, MMPUMEHSEMON ISt
U3y4eHHUs] OMOJIOTMYECKUX 3aKOHOMEpPHOCTEH
u eMorpaduu Ha MOMYJISIIUOHHOM YPOBHE;

2 -oOnanmatoT uHpOpManuerd 00 OCHOBHBIX

OCOOCHHOCTSIX  OpraHU3aluu
Hauboyiee pacnpoCTPaHEHHBIX U
HaA3E€MHbIX JXUBOTHBIX,
MOJIETY, MUTpaLHUsX,

OpHCHTAIMKM W HaBUT'AllUH,

IITUL]  KaK
MOOUIBHBIX

UX aJanTanmusgx K

MEXaHU3Max

OKOJOTHUHN H

IIOBCICHHH, npo6neMax COXpPAHCHUA NITHULL,

3 -CTyIneHTHI
pacIpoCTpaHEHHH  NTHL, HUX
JKOCHCTEMAX, NPAKTUYECKOM,

3HAIOT O pa3HooOpa3uu

u
ponu B
HAYYHOU U

After successful
students will be
1 - the basics of ornithology, understanding of
birds as a model group of terrestrial vertebrates
used to study biological patterns and demography
at the population level are studied;

2 -possesses information on the main features
organization of the birds as most widespread and
mobile terrestrial animals, their adaptations to
flight, migrations, mechanisms of orientation and
navigation, ecology and behavior, and
conservation problems of birds;

3 -the students know about diversity and
distribution of birds, their role in ecosystems,
practical, science and cultural importance for
people;

4 -can identify the main differences between the

completion of the course,
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MaHBI3JIBUTBIFBI TYpPaJIbl OlIe/i;

4-xycrap KJIACBIHBIH OMBIPTKAJIbI
KaHyapJjapablH 0acka TONTapblHAH  HETI3Tl
alfbIPMaIIBbUIBIKTApBIH  OOJIiN  KepceTe  ajajbl,
KYCTapJblH KE€H TapalyblH JKOHE OpTYpil
TYPJIUIITIH HETi3eUTIH JaMyablH MPOrPECCUBTI
EpEeKILEeNIKTEepiH AaHbIKTal anajbl, KYCTapAblH
yiIy koHE OarjapiiaHybl MEH HaBHTAIHSACHI
MEXaHU3MJICPiH TYCIHIpE allajbl;

S-anpiHFaH OUTIM HETI3iHAE MamaHJap KycTap
MeH Oacka na kaHyapiap ¢ayHacblH eMipJiK
HBICAH/IaPFbI, HKOJIOTUSITBIK KOHE
reorpadusIbIK-TeHETHKATBIK AIIEMEHTTEPI
OOlBIHIIA camaJblK JKOHE CaHABIK Talaay
JOAFIbICBIH  alfbl,  KYCTapAel  3epTTEYy.iH
yakpITIIA OJICTEpl, CHUPEK KE3JECETIiH JKOHE
KOWBUTBIT Oapa »KaTKaH Typliepi MEH IIbIFY
cebenTepi, KYCTApAbIH OPTYPJLUIITIH Ccakray
MoceJieci Typalibl TYCIHIKKE He O0JIIbL.;

6-0Ky MaTepualIbIHBIH MAa3MYHBIH TaHIaW]Ibl,
CTYAGHTTEpAIH 9p  TYpJli  ic-OpeKeTTepiH
yibpIMaacTelpy yuiiH Kaszipri 3amanfbl AKT
KOJ/1aHafbl, cabakTap/aa oHe cabakTaH ThIC ic-
opeKeTTepAe CTYACHTTEPIIH YKBIMBIK, TOMTHIK
KOHE JKEKe 1C-opeKeTTepiH THIMAI YillecTipeni;
7-MaMaHIBIK OOMBIHINA KOCIMTIK TEPMHUHACPII
(OmonorusIBIK ~ TUIAI) MEHIepreH,  OJjapiabl
OPHHUTOJIOTHSI OOWBIHIIA OKYy MaTepHaIblH
Oepyne THIMAI KOJIaHAa kI,

8-crynmenTTepaiy JKeKe EpeKIIeTIKTEePIH
eckepei, CTYAEHTTepAi OKBITY/IbIH
HOTIDKENIEpIH dp Typial SicTepMeH Oarayayra

KYyJbTYPHOM 3HAYUMOCTH JIJIS1 JTFOJIEH;

4 -MOTryT BBLACIUTH OCHOBHBIE OTIUYMS
KJlacca MTUIl OT JAPYrUX IPyHH MO3BOHOYHBIX
KUBOTHBIX,  ONPEIEIUTh  IPOIPECCUBHBIE
YepThI pa3BUTHSA, oOycnaBiIuBaroye
IIMPOKOE  paclpocTpaHeHue u  OoJybIIoe
pazHooOpasue NTHIl, OOBSICHUTh MEXaHU3MbI
10JIETa U OPUEHTALlMU Y HaBUTAI[UH IITHULL;

5 -HAa OCHOBE TMPUOOPETCHHBIX 3HAHHIA
CTYJEHTBI MOJYYWIM HABBIKM KaYECTBEHHOI'O
U KOJIMYECTBEHHOT'O aHaiu3a (ayHbl NTHUI] U
JIPYTHUX JKUBOTHBIX IO JKU3HEHHBIM (opmam,
SKOJIOTHUECKUM U Treorpado-reHeTHYeCKuM
JJIEMEHTaM, HMMEIT  NPEJCTaBIE€HHUE O
COBPEMEHHBIX METOJaX M3y4YeHHUs NTHII,
PEAKUX M HCYE3AIOUIUX BHJAX M TNPUUMHAX
BBIMUPAHUS, npobieme COXpaHEHHUS
pa3zHOOOpa3us MTHIL;

6  -BbiOMpaeT  cojaep)kaHHe  y4yeOHOro
Marepuana, npumeHser coBpeMeHHbie MKT
JUIS ~ OpraHM3alMd  pPa3lUYHBIX  BUJOB
NESATETBHOCTH  CTYIEHTOB,  3(P¢eKTUBHO
COUETACT KOJUIEKTUBHYIO, TIpYyNIOBYHD H
WHIUBUAYAIbHYIO JAESITEIbHOCTh CTYJIEHTOB
Ha ypoKaXx U BHEYPOUHOM EATENbHOCTH;

7 -BnajeeT npodeccuoHabHBIMU TEPMUHAMHU
(buonornueckum SI3BIKOM) o
crenuanabHOCTH, 3((EKTUBHO MPUMEHSET UX
opu mojaye ydyeOHOro Mmarepuana 1o
OpPHUTOJIOTUH;

8 -YIUTHIBAET WHINBUIYyaIbHBIE
0COOEHHOCTH CTYJCHTOB, MIPUMEHSIET

class of birds from other groups of vertebrate
animals, determine the progressive stages of
development, causing a wide distribution and a
large diversity of birds, explain the mechanisms of
flight and orientation and navigation of birds;

5 - On the basis of the acquired knowledge,
students acquired skills of qualitative and
quantitative analysis of the fauna of birds and other
animals by life forms, ecological and geographical-
genetic elements, have an idea of modern methods
of studying birds, rare and endangered species and
causes of their extinction, the problems of
conserving the diversity of birds;

6 - selects the content of educational mate-rial,
applies modern ICT to organize various types of
students' activities, effectively combines the
collective, group and individu-al activities of
students in lessons and ex-tracurricular activities;

7 — owns professional terms (biological lan-guage)
in the specialty, effectively applies them when
submitting training material in ornithology;

8 - takes into account the individual charac-
teristics of students, applies modern ap-proaches to
assessing the learning out-comes of students by
various means.
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3aMaHay! TOCUIIAEP Il KOJITaHAbI.

COBPEMCHHBIE IIOAXOABI K OLICHKE
pe3yabTaToB o0y4yeHHs CTYJICHTOB
pa3IUYHBIMU CIIOCOOAMHU.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

JKorapel OKy OpHBIHIa OMOJIOTUSHBI OKBITY
anmicremeci

MeTtoauka npernogaBaHusi OMOJIOTUN B
BBICIIIEM y4e€OHOM 3aBEJICHUU

Methods of Teaching Biology in Higher Education
Institution

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Kypc Oapiblk opTaHbl UTepreH >KoHE OpTypii
TaOUFU-KIIUMATTBIK ~ JKaFJailapra  KOITercH
OeifiMenyal KalbIITacThIpFaH >Kep OeTiHzaeri
OMBIPTKAJIBUIAP/IBIH €H KOIl TapajFaH >KoHE KeH
TapajlfaH TOObIHA apHajFaH. JKOXyilenepaeri
KOFapbl  (PYHKIMOHAIJIBIK  MaHBI3bUIBIFHI,
Ko0er0 OHOJIOTHACHI, MIHE3-KYWJIBIKTBIH OpTYpJIi
aCTIeKTIJIepiHIH KONTYPILIIri apKacklHIa KYCTap
KaNbl OUMONOTHUANBIK MJceJeNnepii  3epTTey
YILIIH KaKChl YT O0JIBINT TaObLIABI.

Kypc HOCBSAIIEH ononoruu caMmou
MHOTOYUCJIEHHOU 5 HIAPOKO
pacnpocTpaHeHHOM rpyrmrme Ha3eMHBIX
[I03BOHOYHBIX, OCBOMBIIEH BCE CpeIbl H
BbIpa0OTaBIIEHi MHOTOYMCIICHHBIC aJanTalllu
K caMblM  pa3HOOOpa3sHbIM  IPHUPOJIHO-
KIMMaTH4eCKUM  ycnoBusiM.  brnaromaps
BBICOKOM  YMCIEHHOCTH,  MHOTr000pa3uio
pa3IMYHBIX aCMEKTOB IOBEAEHUS, OMOJIOTHU
Pa3MHOXKEHHS U BBICOKON (DYHKIIMOHAJIBHOMN
3HAYUMOCTH B DKOCHCTEMaxX,  ITHIbI
SIBJIAIOTCSI XOpOILIEH MOJENbIO JUIsl U3yUYSHHS
001110100 MYECKUX BOIIPOCOB.

The course is dedicated to the biology of the
largest and most widespread group of land
vertebrates that have mastered all environments
and developed numerous adaptations to the most
diverse natural and climatic conditions. Due to
their high numbers, diversity of various aspects of
behavior, breeding biology, and high functional
significance in ecosystems, birds are a good model
for studying General biological issues.

Iocmpexsusummepi / [locmpexsuszumot/ Postrequisites

Konnan6anbl OMONOTUSIHBIH 3aMaHayH
acniektisiepi, JKanyapiap 9BOJIOIHSICHI,

CoBpeMeHHbIE aCIIEeKThI MPUKIaTHON
OMoJI0ruy, DBOJIIONHS KUBOTHEIX,

Modern aspects of applied biology, Evolution of
Animals

bazoapnama scemexwuici / Pykosooumens npozpammst/ Programme manager

bparuna T.M.

‘ bparuna T.M.

| Bragina T. M.
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Kanyapnap azzanapwvinviyy Xxponoouonozusacel/Xponoouonozusn yxcueomuuix opzanuzmos/Chronobiology of Animal Organisms

OKy makcamuwt / Yueonan yenv/ Purpose

MaructpanTrap/a Heri3ri GU3uoJI0THsUTBIK
MIPOLIECTEP TYPAIBI )KOHE OMOJIOTHSITBIK
KYHeNepl yakpITIIa YUBIMIACTHIPY
ACTICKTICIH/IC aF3aHbIH JJaMy 3aH]IbUTBIKTapbI
Typaibl TYCIHIK KaIbIITACTHIPY.

dopmupoBaHue y MarucTpaHTOB
MIPECTABICHUS 00 OCHOBHBIX
(bU3HONIOrHYeCKUX mporeccax u 0
3aKOHOMEPHOCTSIX pPAa3BUTHSI OpraHu3Ma B
aCTeKTe BpEMEHHOMU OpraHHu3aIiu
OMOJIOTUYECKUX CHCTEM, KaK MEXaHH3Me
aJlanTaluu.

Formation of undergraduates ' understanding of the
main physiological processes and the laws of
development of the body in the aspect of the
temporary organization of biological systems as a
mechanism of adaptation.

OKbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap

1- Taburu OMOILICHO3ApJAFbl CYTKOPEKTIICPIiH
TUNTIK OKIJIEPIH aHBIKTANIBI.

2- 300JIOTUSTHBIH TEOPHSITBIK KOHE
OKCIIEPUMEHTTIK  HETI3[epi, 300JI0TUS MEH
KOCIOM KBI3METTET1 OKBITYIBIH WHHOBAIIUSIIBIK
TEXHOJIOTUSIIAPHI TypaJIbl OimimMaepiH
KOJITaHA/TBI.

3 - CYTKOpEKTilIepAiH OUOIEHOTUKAIBIK POIiH,
COHBIMEH Karap OJapJblH axamjaap YIIiH
CaHUTAPJIBIK-ITTUAEMHOIOT HSUTBIK
MaHBI3IBUTBIFBIH OaFaay.

4 - KapaTbUIbICTAaHYJbIH Oenriii Oip OaFbIThI
OoMpBIHIIIA OIPJIECKEH FBUIBIMH JKYMBIC KYPrizy
apKBIJIbl WHTETPAIUSHBI KY3€re achlpaibl, op
TYpi ennep MeH XaJTBIKTap IbIH
BIHTHIMAKTACTBIFBIMEH JIOCTBIK JKOHE ©3apa
TUIM/JI1 OaiiTaHBICTAp bl )KY3€re achlpabl

5 - ochelI canajia o3 OeTiHIIe FEUIBIMH 3€pPTTEYIep
KYPri3y, TAOUFU-DKCIEPUMEHT XKYPri3y;

ITocne ycnemHoro 3aBepueHns Kypca
odyuyarwimuecs OyayT

1- onmpenensier TUNUYHBIX HpeJCTaBUTENIEH
MJIEKOITUTAIOLINXB IPUPOAHBIX OUOIIEHO3aX.
2- TIpUMEHSET 3HAHWE TEOPETHUYECKUX W
AKCIEPUMEHTAIbHBIX OCHOB
300JIOT'MU,MHHOBAITMOHHBIX TEXHOIOTHI
0o0y4yeHHs B 300JI0TMU M IPOeCcCHOHATIBHON
JIeSITEIIbBHOCTH

3- OLEHMBAaTh  OMOIICHOTHYECKYIO  pOJb
MIICKOIIMTAOIINX, a TaKXKXE HX 3HAUYCHHEC, B
TOM 4YHCJIE CAHUTAPHO-3IUJIEMHOIOTHYECKOE,
JUIs 4eJI0BEKa.

4- ocymiecTBisieT MHTETPALUIO qepes
COBMECTHYIO Hay4YHYIO0 paOOTy B KOHKPETHOM

€CTECTBEHHO-HAyYHOM HarpaBJIeHUH,
MOoAACPIKUBATH APYXKECKHUC n
B3aMMOBBITO/IHbIE KOHTAKThI c
KoJTabopalusiMi  pa3fiMyHbIX ~ CTpaH |
Hapo/I0B

5- CaMOCTOATEIbHO  NPOBEJUT  HAyyHBIE

After successful completion of the course,
students will be
After successful
students will be
1- defines typical representatives of mammals in
natural biocenoses.

2- applies knowledge of the theoretical and
experimental foundations of zoology, innovative
teaching technologies in zoology and professional
activities

3- evaluate the biocenotic role of mammals, as
well as their importance, including the sanitary-
epidemiological, for humans.

4- carries out integration through joint scientific
work in a specific natural science direction,
maintain friendly and mutually beneficial contacts
with collaborations of various countries and
peoples

5- independently conduct scientific research in this
area, staging -natural science experiment,

6- uses information technology to solve scientific

completion of the course,
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6 - FBUIBIMU JKOHE KOCIOM Mocesesep i Menryae
aKIMapaTThIK TEXHOJIOTHSIIAP,IbI KOJIAHABI,

7 - 3epTXaHAJBIK JKOHE JAJAIBIK 3epTTCYICPIiH
HOTHOKEIIEPiH TalIai bl )KOHE Oaraaii ibl.

UCCIIC/IOBaHUS B JIaHHOW obnactH,
IIOCTAHOBKE -€CTECTBEHHOHAYYHOT'O
IKCIICPUMEHTA,

6-  ucmomb3yer UH(POPMALOHHBIE
TEXHOJIOTHU JUISl PEIICHHS HAYYHBIX |

npodecCHOHATBHBIX 33/ad,
7-aHaNMM3yHpyeT W OLICHHUBACT pPE3yJbTaThl
71a00paTOPHBIX M ITOJICBBIX HCCIICTOBAHUH.

and professional problems,
7- analyzes and evaluates the results of laboratory
and field studies.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

JKorapbl 0Ky OpHBIH/Ia OHOJIOTHUSHBI OKBITY
anicremeci

MCTO,I[I/IKa InperioaaBaHusA OHOJIOTUHU B
BBICIIEM y‘-Ie6HOM 3aBCACHUN

Methods of Teaching Biology in Higher Education
Institution

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Coursesummary

Kypc xanyapimap DYHHECIHIH DBOJIOIUSICHIHA,
oHbIH JKepAiH TIeoJIOTUsIIbIK >KbUTHAMAaChIMEH
KOHE ouocdepanbiy KaJIBIITaCybIMEH
OaiinanpicbiHa apHanFaH. Kasipri kyHre paeiin
©JITEH JKOHE CaKTaJIFaH KaHyapJapAblH dPTYPIi
TONTAPbIHBIH ~ 3BOJIIOLMACH  Typasibl — Kazipri
3aMaHFbl KO3 KapacTap KapacThIPbLIAJbI,
KepAeri eMipAiH opTypii Jamy J9yipiHjae
TYPaKTBUIBIK neH oM cedenTepi,
KaHyapJap/blH Kammail >koibuly cebenrepi
JKOHE CaHHBIH eplIy XoHe OMoamyaHTYPJIUTIK
cebenTepi TajaaaHa bl

Kypc nocssiiieH 3BOIONMH )XKUBOTHOTO MUPA,
€€ B3aUMOCBS3H C T€0JIOTMYECKON JIETOMUCHIO
3emmu u ¢dopmupoBaHueM  buocdepsl.
PaccmatpuBarotces COBPEMEHHBIE
MIPEICTABICHHUS 00 SBOJIOIUU PAa3HBIX TPYIII
JKUBOTHBIX, BEIMEPIIINX M COXPAHUBIIHXCS 10
HAIlMX JHEW, aHAJIM3UPYIOTCS PHYUHBI
YCTOWYMBOCTH M THOEIH B paszHbIE AIOXU
pa3BUTHS KU3HU HAa 3emiie, NPUIHHBI
MacCCOBBIX BBIMUPAHHUSI >KHBOTHBIX M BCTIBIIIEK
YUCJICHHOCTH U OMOpa3HOOOpa3us

The course is dedicated to the evolution of the
animal world, its relationship with the geological
record of the Earth and the formation of the
Biosphere. Modern ideas about the evolution of
various groups of animals that have become extinct
and have survived to the present day are
considered, the reasons for the stability and death
in different epochs of life on Earth, the causes of
mass extinctions of animals and outbreaks of
abundance and biodiversity are analyzed

Iocmpexsusummepi / Ilocmpexsuszumot/ Postrequisites

DBOIIOLUSUIIBIK OMOJIOTHS, aZlaM MEH JKaHyapJiap
(bU3HONOTHACHIHBIH Ka31pri mpobiieManapsl

OBonroruonHas  Ouonorusi, CoBpeMeHHBIE
npobieMbl  (QU3MONOTHM ~ YeJIOBeKa |
KUBOTHBIX

Evolutionary Biology, Modern Problems of Human
and Animal Physiology

bazoaphama rcemexuici / Pykosooumens npozpammul/ Programme manager

Pyukuna [Manust AnramoBHa

Pyukuna ["anust AnramoBHa

Ruchkina Galiya Adgamovna
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Kac gusuonozusceinoviy Kazipei acnexminepi/ Coepemennvie acnexkmel o3pacmuoii pusuonozuu/ Modern aspects of age-related physiology

OKy makcamuwt / Yueonan yenwv/ Purpose

aJaM ar3achlHBIH ©Cyl MEH JaMYBIHBIH HET13r1
3aHIBUIBIKTAPbIH, JKEKe JaMyAbIH  OpTYpIi
Ke3CHJIepIHAeri OpraHjap MEH armapaTrrap
KYHENIEpiHIH JKYMBIC iCT€y epeKIIeNiKTepiH
urepy.

OBJIaJICHUE OCHOBHBIMU 3aKOHOMEPHOCTSIMH
pocTa U pa3BUTHSI YETIOBEUECKOTO OpraHu3Ma,
0COOCHHOCTSIMU (DYHKIITMOHHPOBAHUS CUCTEM
OpraHoOB W aIlMapaToB Ha pa3HbIX HTamax
WHJUBUAYAIBHOTO Pa3BUTHS

mastering the basic laws of the growth and
development of the human body, the peculiarities
of the functioning of organ systems and devices at
different stages of individual development

OKbimy

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH KeiliHn
OimiManymbLIap
1-6imim Oepy *oHE KociOM KBI3METTE OJEeMHIH

Ka3ipri  TaOWFU-FBUIBIMH  OeifHeci  TypaJbl
OUTIMIH KepceTel;
2-0pTypdi xKac Ke3eHIH]Ie ar3aHbIH

aHATOMUSUIIBIK-(DU3UOJIOTUSIIBIK €PEKIIENIKTEePIH
01Tyl KoJiaHaIbl;

3-)Kac  epeKmenik  (U3MOJOTHICHI  MEH
TMTHUEHAChl CalachlHIAFbl KOCiOM TepMUHAEP.l,
YFBIMIAP/IBI MEHTepreH, oJapabl OKY
MaTepuasbiH Oepyie THIMAI KO AaHa b,

4-0ana MeH KacecHipiMHIH KOpIIaraH OpTaChIH
TMTHEHAJIBIK Oarasay ajlrOpUTMiH, TOpOHE kKoHe
OKYy MEKEMeEJIepIHIH JXYMBIC PEXHUMIH, cabax
KECTEeCiH, OKY OpBIHAApbIHAA cabakrap MeH
CBHIHBINITAH THIC iC-IIApaNapabl YHBIMAACTHIPY
MEH OTKi3y aJTOPUTMIH KacaiIbl;

5-AKT  KoiJgaHa  OTBHIPHIN,  MPAKTUKAJIBIK
TarChIpMaap/ibl OpbIHAAY Ke3iHjae xolainay,
3epTTey KYMBICTAPBIH YHBIMIACTHIPAIIBL;
6-oHTOreHe3 mpoueciHae (HU3NOIOTHSIIBIK KIHE
MICUXOJIOTHSUIBIK ~ JKac  e3repicTepl  Typaibl

IMocse ycmemHoro
o0yuarmuecs OyayT
1- nemoHCTpUpyeT 3HAHMSI O COBPEMEHHOM

3aBeplIeHUs] Kypca

€CTECTBEHHO-HAyYHOW KapTWHE Mupa B
oOpa3oBaTenpHOH M MPO(ecCHOHANbHON
NesITeNbHOCTH;

2 — TpuUMeHSeT 3HAaHUS  aHATOMO-

(I)I/I?»I/IOJ'IOFI/I‘ICCKI/IX 0COOeHHOCTEH OopraHu3Ma
B Pa3HBIC BO3PACTHLBIC IICPUOIBI;

3 —  BIajecer npodeccuoHaIbHBIMU
TEpMUHAMH,  TOHATHSAMH B 00JacTu
BO3pPACTHOM  (DU3MOJIIOTUM M TUTHEHBHI,

3¢ (}EeKTUBHO NpPUMEHSET HUX MpH Mojaaye
y4eOHOT0 MaTepuana;

4 - CO3MIa€T QJITOPUTM TUTHEHUYECKOMN
OLIEHKU OKpYXammeil cpeasl pebeHka Hu
MOJIPOCTKA, PeKUMa pabOThl BOCITUTATEIBHBIX
U y4eOHBIX  YUPESKICHHH, pacHHCaHUS
YPOKOB, OpraHH3aIHd ¥ MPOBEICHUS YPOKOB
U BHEKJIACCHBIX MEPONPUATHH B Yy4eOHBIX

3aBe/ICHUSX;
5 - OpraHu3yeT IIPOEKTHYIO,
HCCIIEA0BATENIBCKYIO paboty pu

After successful
students will be
1-demonstrates knowledge about the modern
natural science picture of the world in educational
and professional activities;

2-applies  knowledge of anatomical and
physiological features of the body in different age
periods;

3-owns professional terms, concepts in the field of
age-related physiology and hygiene, effectively
applies them when submitting educational
material;

4 - the algorithm creates a hygienic assessment of
the environment of the child and the adolescent,
behavior, educational and training institutions,
scheduling, organizing and conducting lessons and
extra-curricular activities in schools;

5-organizes project and research work when
performing practical tasks using ICT;

6-finds, classifies, analyzes and synthesizes
information about physiological and psychological
age-related changes in the process of ontogenesis
and applies it in practice;

completion of the course,
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aKmaparThl Tabaabl, JKIKTEHI, Taaaaiabl JKOHE | BHIMOJHEHUU MPaKTUYECKHUX 3aJaHuH,

CPIHTC?;I[GI;'II[i JKOHC OHBEI IMMPAKTHUKAaAa KOJIJaHAAbI;

ucnons3ys UKT;

7-canayaTTbl ©Mip CAJITHIH KAJIBIITACTHIPY JKOHE | 6 — HAXOAUT, KIACCUPHUIUPYET, aHAIU3UPYET

azaM eMipiHiH OapiblK JKac Ke3eHICpiHIe | U CHUHTE3UPYET uH(pOpPMAIHIO 0
JICHCAYIIBIKTBI HBIFANUTY MYMKIHIIKTEpIH | U3HOIOTMYECKMX M TICHXOJOTHYECKUX
OOIDKaN B BO3DACTHBIX  HM3MEHEHHUSX B  IpoIecce

OHTOI€HEe3a U IPUMEHSIET €€ Ha MPaKTHKE;

7 - IIPOTHO3UPYET  BO3MOXKHOCTH
(dbopMHpOBaHUs 370pPOBOro 00pas3a XKU3HU U
YKpEIJIEHUs! 3[0pOBbSl Ha BCEX BO3PACTHBIX
NepUOoIax KU3HH YeJIOBEKa.

7-predicts the possibility of forming a healthy
lifestyle and strengthening health at all age periods
of human life.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Kypc oHTOreHe3miH opTypii Ke3eHAepiHAeri
ar3aHblH  TIPWIUIK €Ty  epeKIIeNIKTepiH,
aF3anapiblH, MyYIIenep JKYyHelepiHiH >KoHe
TyTacTall ajfaH/ia ar3aHblH ©Cyl MEH JIaMybl
Ke3iHAeri (yHKIMIIApbIH, 9p Kac Ke3eHIHMAerTi
OChl (DYHKIMSUTAPJBIH EPEKIIeIIriH 3epTTeH/Il.
XKac ¢dusnonoruscel canaceiHaa xyien OuTIM
aiy OoJjamiaKk MYFalliMHIH FBUIBIMH KOKKUETIH
KAJBINITACTBIPyFa BIKMANl €Tel, OHbl MEKTENTe
KOHE YHHUBEPCUTETTE OKY MPOLIECIH
YUBIMIACTBIPY/A KAXKETTi OLTIMMEH KaMTaMachl3
ereni.

Kypce u3y4aer 0COOEHHOCTH
KHU3HCACATCIbHOCTH OpraHru3Ma B pa3JIMYHbIC
Nepuo/ibl OHTOTeHe3a, (QYHKLUUU OpPraHoB,
CHCTEM OpraHOB M OpraHu3Ma B IEJIOM II0
Mepe €ero pocra M pa3BUTHUS, CBoeoOpasue
3TUX (PYHKIMN Ha KaX10M BO3PACTHOM 3Talle.
[lonyyenne cucTeMaTuyeckKMX 3HaHUH B
oOnactu BO3pacTHOM ¢buznonoruu
CrocoOCTBYeT (OPMHUPOBAHUIO  HAYYHOTO
Kpyrosopa OyIymero Ieaarora, BOOPYKaeT
ero HEOOXOJUMBIMU  3HAHUSAMHU o
OpTaHu3aIH y4e0HO-BOCIIUTATETIHHOTO
npouecca B mkosie u BY3e.

The course studies the peculiarities of the vital
activity of the body in various periods of
ontogenesis, the functions of organs, organ systems
and the body as a whole as it grows and develops,
the uniqueness of these functions at each age stage.
Obtaining systematic knowledge in the field of age
physiology contributes to the formation of the
scientific outlook of the future teacher, equips him
with the necessary knowledge on the organization
of the educational process at school and university.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

AnaMm JKoHe KaHyapiap (HU3HOJIOTHSICHIHBIH
Ka3ipri mpoosemanapel, AnaM OHOJIOTHSCHIHBIH
ipresni npobseManapsl

CoBpemenHble  TpoOieMbl  (U3NOIOTUH
9eloBeKa M JKUBOTHBIX, (DyHIaMeHTaIbHBIC
po6JIeMBbl OMOJIOTUH YellOBEeKa

Modern Problems of Human and Animal
Physiology, Fundamental Problems of Human

Biology
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bazoaprama scemexuici / Pykosooumens npozpammul/ Programmemanager

Pyukuna ' A. | Pyuxuna O.B. Ruchkina O. V.
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Buonozuanvix aknapammeul izoey jieane KypolivimOblK mexnonozuacol/ Texnonocua noucka u CmpyKkmypuposanus 6uoio2udeckoi ungopmayuu/
Technology for Searching and Structuring Biological Information

OKy makcamuwt / Yueonan yenv/ Purpose

Kypc  KOMIBIOTEpNIIK  TEXHHKaHBl  THIM/II
KOJIJIaHYIbI JKOHE OMOJIOTHS CalachlHIa KociOu
KBI3METTE 3aMaHayu aKnmapaTThIK
TEXHOJIOTHSITAP/IbI THIMII nanJamanyasl
KaMTaMachl3 eTeTiH OUIIM MeH [JariaplFa ue
MaMaHAapAbl Jaspiayra OarbITTanrad. KypcTsl
OKBITY 3aMaHayH KOMIIBIOTEPJIK TEXHHKA MEH
OarmapiamMaiblK KamMTaMachl3 €Tyl KOJJIaHyFa
HET131eJIreH.

Kypc HarpaBjieH Ha HOATOTOBKY
CIIE[IUAINCTOB, OONAHAIOIINX 3HAHUIMH U
HaBBIKAMH, 00€eCIeYnBarOIIMMHU

palMoHaIbHOE MPUMEHEHUE KOMIIBIOTEPHOM
TeXHUKH U 3(PPEKTUBHOE UCIOIb30BaHHE

COBPEMEHHBIX UH(OPMAITMOHHBIX
TEXHOJIOTU U B npodeccuoHaNbHOM
IEeATEILHOCTHU B obiactu OHoIorny.
[IpenogaBanue  kypca  Oasupyercs  Ha
HCIIOJIb30BaHUHU COBPEMEHHOMN

KOMITBPIOTEPHOM TEXHUKH M IPOrPaMMHOIO
obecrieueHus.

The course is aimed at training specialists with
knowledge and skills that ensure the rational use of
computer technology and the effective use of
modern information technologies in professional
activities in the field of biology. The teaching of
the course is based on the use of modern computer
equipment and software.

OKbimy

namudceci / Pezynomamot ooyuenusn / Learning outcomes

Kypersl ¢o1Ti  asiKraraHHaH KeWiH Olrim
ajnyubLiIap

1. TyxeIppIMIamManap MeH Karuaanap/ibl
KOJIJIaHabl, JKYHenl oiayra KablierTi

2. AKnaparThlK TEXHOJOTHSIIAP KOMETiMeH o3
OeTiHILE ajyFa MOHE MpPaKTHUKAJIbIK KbI3METTE
*aHa OimimMaep MeH OumiMmzepal MalganaHyra
KaOlIeTTi

3. Komnna 6ap aknmapatThl €3 OETiHIIE Tallgaiiabl
JKOHE ipremni Macenenep/il AHBIKTANIbI,
MIHJETTep KOSABI JKOHE MaMaHJaHy OOWBIHINA
HaKThl MIHJETTEPAl WIENTy Ke31HAE JalalibIK,
3epTXaHAJBIK KOHE OMONOTHSIIBIK 3epTTeyaepai
OPBIH]Ial 1Bl

4. BUONOTHANBIK aKmapaTThl XUHAY, CaKTay,
OHJICY, TalJay >KoHE Oepy Ke3iHIe 3aMaHayu

IIocne ycnmemHoro
o0yyarommecsi OyayT

3aBepuIeHHs] Kypca

1. Hcnonb3yer OCHOBHEIC TEOpHH,
KOHIIENIIMM W TPUHIMIBI B  U30paHHOU
obnactu JIeATEIILHOCTH, crocobeH K

CHCTEMHOMY MBIIIUICHUIO
2. Cnoco0eH caMOCTOATENIBHO MpHoOpeTaTh ¢
MOMOIIIbI0 MHMOOPMAIIMOHHBIX TEXHOJIOTUH U
UCIOJIb30BATh B MPAKTUUECKON J1E€ATEILHOCTH
HOBBIE 3HAHUS U YMCHHS

3. CamMocTosATenbHO aHAJIN3UPYET
UMEIOIIYIOCST HMH(OPMAIMI0 ¥ BBISBIISET
¢byHIaMeHTalbHbIe  MPOOJIEMBI,  CTaBUT
3aaun " BBITTOJTHSIET MOJIEBBIE,
nabopaTopHbIe u Ouosiornyeckue
WCCIIC/IOBAHMSI TIPH PEIICHUH KOHKPETHBIX

After successful completion of the course,
students will be

1. Uses basic theories, concepts and principles in a
selected field of activity, capable of systemic
thinking

2. Able to independently acquire using information
technology and use in practice new knowledge and
skills

3. Independently analyzes the available
information and identifies fundamental problems,
poses tasks and performs field, laboratory and
biological research in solving specific problems of
specialization

4. Creates modern computer technologies
creatively in the collection, storage, processing,
analysis and transfer of biological information.
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KOMITBIOTEPITIK TEXHOJIOTHSIAPIBI
[IBIFAPMAIIBUTBIKIICH KOJITaHATBI.

5. J)KyMbIC yIIIiH calTTapabl JKacaiapl

6. O3iHIH OHJAMH KypcTapblH, BeOMHApIapbIH
’KOHE MacTep-KIacCTapblH YHBIMIACTHIPAIBI

7. binim 6epy caiTTapbiH Oaranaisl

8. FeutbiMu jkK0HE OHIIPICTIK-TEXHOIOTHSIIBIK
KBI3METTE Iprefi JKoHE KOJJaHOa bl apHaWbI
OemiMaepi TepeH TyciHeml JKOHE
IIBIFAPMAIITBUTBIK TTOHJEP TaiaaiaHaIbl.

3aj1a4 1o CHenuanInu3anuu

4. TBopuecKkM TPUMEHSET COBPEMEHHbBIC
KOMITBIOTEpHBIE TEXHOJOTMH Hpu  cOope,
XpaHeHuH, 0OpaboTKe, aHATU3e M Ieperade
OMOJIOTHYECKOW HH(POPMAIIUH.

5. Coznaet caiThl 17151 pabOThI

6. OpraHM30BBIBAaCT CBOM OHJIAWH KYPCHI,
BeOMHApPbI U MAaCTEP-KJIACChI

7. OuenuBaeT 00pazoBaTeIbHBIC CANTHI

8. I'myboko TmOHMMaeT U  TBOPYECKU
UCIIOJIB3YeT B HAYYHOH M MPOM3BOICTBEHHO-
TEXHOJIOTUYECKOW  NIEATETBbHOCTH  3HAHUE
(byHIaMEHTAIBHBIX ¥ MPUKIAJHBIX pa3ieioB
CHell. TUCIUILIINH.

5. creates sites for work

6. organizes its online courses, webinars and
workshops

7. Evaluates educational sites

8. Deeply understands and creatively uses in the
scientific and industrial-technological activity
knowledge of the fundamental and applied special
sections. disciplines.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

JKorapsl OKy OpHBIH/Ia OHOJIOTHUSHBI OKBITY
aicTeMeci

MeTOI[I/II(a npenoaaBaHus Ouoorun B
BBICIIEM y‘~I€6HOM 3aBCICHHUHU

Methods of Teaching Biology in Higher Education
Institution

Kypcmuoiny kbickawa mazmynt / Kpamxoe codepycanue Kypca/ Course summary

[ToH KypBUIBIMABIK OWOJIOTHSIIBIK aKMapaTThl
CaKkTay  MEH  TalJayablH  KOMIIBIOTEPIIK
TEXHOJIOTUSUIAPBIH, AJIEKTPOHJIBIK KecTesep/al
CaHJBIK aKmapaT MacCHUBTEPIMEH KYMBIC jkacay
Kypasiel peTiHae 3eprredai. bimiM amymsiiap
Ka3ipri 3aMaHfbl PETSAIUSIIBIK  JePEeKKOPIbI
Oackapy >KyHenepiHiH Heri3ri MYMKIHJIKTEepiH
KOHE oJ1apIbl Oouosorusiaa KOJIJ1aHy
TOKIPpUOECIH,  JEpPeKTepaAl  aHBIKTay  MeEH
CakKTayqbl, JAEpPEeKTepli OHIEeYyIi, IepeKTepAl
Oackapy/ibl, 1epeKTep Al MIbIFapyAbl 3ePTTEH/I.

JlucuumniuHa ~ W3y4aeT — KOMIIbIOTEpPHBIE
TEXHOJIOTHH XpaHEeHUs u aHanmu3a
CTPYKTYPUPOBAHHOU OMOJIOTHYECKOM
uHpOpMalMY, DJEKTPOHHbIE TaOIMIBI Kak
MHCTPYMEHT pabOThl C MacCMBaMHU YHCIIOBOM
uHpopmanuu. OOydyaromuecs: HUCCIEAYIOT
OCHOBHBIE ~ BO3MOXXHOCTH  COBPEMEHHBIX
CHCTEM YIpaBIEHHs PEJALMOHHBIMUA Oa3zamMu
JaHHBIX ¥ ONBIT WX WCIOJBb30BaHUS B
Ouosioruu, onpeaeIeHue U XpaHeHHe JaHHbIX,
00paboOTKy HaHHBIX, YIpaBICHHUE IaHHBIMH,
BBIBOJ] JAaHHBIX.

The discipline studies computer technologies for
storing and analyzing structured biological
information, spreadsheets as a tool for working
with arrays of numerical information. Students
explore the main capabilities of modern relational
database management systems and experience of
their use in biology, data definition and storage,
data processing, data management, data output.

Iocmpexsusummepi / [locmpexeuszumat/ Postrequisites

buonorusaeig TAPUXBI JKOHC Q,Z[iCHaMaCBI

‘ I/ICTOpI/IH 1 MCTOOO0JIOT A Oouonoruu

| History and Methodology of Biology
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Bazoaphama scemexuici / Pykosooumens npozpammul/ Programme manager

Ilepexxorun 1H0.B.

| Mepexorun 10.B. | Perezhogin Y.V.
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Konoanoanwv ouonozuanwiy 3amanayu acnexkminepi/ Coepemennuvie acnekmul npuxiaonou ouonocuu/Modern aspects of applied biology

Oky maxcamul / Yueonan yenv/ Purpose

buomorusiHel  MpaKkTHKaIBIK  Makcarrapjia, | U3y4uutsb BO3MOYKHOCTH npumeHenus | To study the possibilities of applying biology for
OCIMIIK [IapyaIIbUIbIFbIHIA, aypll | OMOJIOTMM B TpakTHYeCKWX  meisx, B | practical purposes, in crop production, in
HIapyallbUIBIFBIHIA JKOHE T. O. KOJJaHy | pacTCHEBOJCTBE, B CEILCKOM XO3sIiCTBE U T.A. | agriculture, etc.

MYMKIHIIKTEPIH 3epTTeY.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

KypcTbl ¢oTTi afikTaraHHaH KeliiH 6l1iM IMocse ycnenmHoro 3aBepiieHust Kypca After successful completion of the course,
aJIymbLIap odyuaronmecsi oyayT students will be

1. Tonsipakrany, Erinminik, arpoxumus | 1. Ilpumenser  ocHoBbl  mouBoBenenus, | 1. Applies the fundamentals of soil science,
oHe OCIMIIK IIapyamibUIBIFBl  HETI3JCpiH | 3eMileiiesns, arpOXUMHUU U pPaCTeHUEeBOICTBa; | agriculture, agrochemistry and crop production;
KOJIJTaHa/Ibl; 2. Bmaneer coBpemenHoi umH(popmarueit o | 2. Possesses up-to-date information on the nature
2. TonbipakTaHy »oHE JKepAi YTBIMIABI | XapakTepe MPOBOAMMBIX HccienoBanuii B | Of ongoing research in the field of soil science and
naiijanany caJjlachlHIa XKYPri3iieTiH | 00JIaCTH TOYBOBEJCHUS W pallMOHaiIbHOrO | rational land use;

3epTTeylepIiH CUTIAaThl Typajbl Ka3ipri 3aMaHFbl
aKnmapaTThl MEHI'€pPIeH;

3. TombIpakThIH MEXaHUKANBIK KYPaMbIH
aHBIKTAY, TOIMBIPAKTHIH KYPBUIBIMIBIK KYpPaMbIH
Oaranay, KBIIKBLTABIFBIH KOHE
TUTPOCKONIMSUIBIK ~ BUIFAJ/IBUTBIKTEL  QHBIKTAY
OOlBIHIIA TONBIPAKTHI 3€PTXAHAIBIK 3€pTTey
o/liCTEMECIH UTepai;

4. Tonelpak yATUIEpIMEH  KYMBIC
JOaFABICBIH  KaJIBIITACTBIPIIBL,
KecTenep/i KypacThIpbl;

5. 3epTxaHalbIK 3epTTeyaep iy
HOTHKEINIEPiH TaJIal bl KoHe Oaramaiiib;

6. Frutbrvu KOHE KOMIIBIOTEPITIK
XKaOIBIKTapIbI naiianana OTBIPBITI,
3epTXaHAJBIK, JAJIaJbIK 3epTTEYJIep KYprizeai;
7. WNHHOBaLIMSIIBIK o1iM oepy
TEXHOJIOTHSUIAPBI ~ MEH  MOHACPIIH  TOHIIK

icrey
POTAaUAIBIK

3CMIICTIOJIb30BAaHUA,

3. Ocsoun METOAUKH 1a00paTOPHBIX
UCCIIEJOBAHUM  IOYB IO  ONPEIEIICHHUIO
MEXaHUYECKOTO CoCTaBa, OLIEHKHU
CTPYKTYPHOT'O COCTaBa IOYBBI, ONPEAEIECHUIO
KHCJIOTHOCTH u TUTPOCKOITUYECKOM
BIIQ)KHOCTH;

4. Beoipabotan HAaBBIKU paboThI c
MOYBEHHBIMH ~ O0Opa3llaMH,  COCTaBJICHUIO

POTAIIMOHHBIX TaOJHIT;

5. AHamu3upyerT W OLIEHHBaeT pPe3yJbTaThl
JTa00paTOPHBIX MCCIICIOBAHUI;

6. IlpoBogutr  maGopaTopHEIE,
WCCIICIOBAHMS,  HCIOJB3Ys
KOMIIBIOTEPHOE 000pYI0BaHUE;
7. Wurerpupyet WHHOBAIIHOHHBIC
o0Opa3oBaTeNbHbIe TEXHOJIOTHH U MPEAMETHOE

IOJIEBBIE
Hay4HOE |

COJACPIKAHNEC NUCHUTIINH,

3. Mastered the methods of laboratory research of
soils to determine the mechanical composition,
assess the structural composition of the soil,
determine acidity and hygroscopic humidity;
4. Developed the skills in the working with soil
samples, compiling rotation tables;
5. Analyzes and evaluates the results of laboratory
tests;

6. Conducts laboratory, field research using
scientific and computer equipment;
7. Integrates innovative educational technologies
and subject content of disciplines;
8. Applies the obtained the theoretical knowledge
and laboratory skills in design and research
activities
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Ma3MYHBIH HHTETpalysIaiib;

8. ANBIHFAaH  TEOPHSJIBIK ~ OUTIM ~ MEH
3epPTXAaHAIBIK JaFAbUIapAbl  JkoOajay —JKoHE
FBUIBIMHU-3€PTTEY KBI3METIH/I€ KOJAaHAIbI.

8. ITpumenser IIOJTyYEeHHbIE
TEOPETUYECKHE 3HaHUA U JIabopaTOpHbIE
HaBblKW B  TPOEKTHOM M  HAy4HO-

HCCIIeI0BATEIbCKOMN eI TCILHOCTH.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Buornorust xxoHe KycTap/pl 3epTTeyIiH 3aMaHayH
onicrepi

buonorus n COBpPEMEHHBIC METOAbL
HUCCICIOBAaHUS IITHI]

Biology and Modern Methods of Bird Research

Kypcmoty kbickawa mazmynl / Kpamkoe codepycanue Kypca/ Course summary

[Ton Oitim alymbuIapaa IIPO-KoHE
SYKEPUTUKAJIBIK >KacyllajapJarbl T€HETUKAJIbIK
aKmapaTThl CaKTay »>KOHE JKY3€re achIpy/bIH
MOJICKYJIaJIbIK MEXaHU3MJepl Typaibl KeleHJl
TYCIHIK KaJIBINTaCThIPAIbI, TE€HOM/IBI
yibIMAACTBIPY OPUHIUNTEPIH OKBIII,
PETUTHKAIHS], PECTPUKAINS KOHE MO (DUKALIHS,
pexoMOMHaLUs KOHE T'eHETHKAIIBIK
MaTepHaIbIH perapanuschl, TeHIEPIiH
TPAHCKPUILHMACHL JKOHE aKybl3 OMOCHHTE31
CaJlaChIH/IaFbl COHFBI JKETICTIKTEPIMEH >KOHE
HET13/1epiMEH TaHbICThIPAIbI

Jucuurmumna ¢GopMHupyeT y 00ydarommxcs
KOMILJIEKCHOE IpeACTaBICHUS 0
MOJICKYJISIPHBIX ~MEXaHU3MaxX XpaHEHUs |
peanu3aluM TIeHEeTUYecKOl wHHpopMmanuu B
IPO- M SYKAapUTUYECKUX KJIETKaX, H3ydaeT
HOPUHIUIBI OPraHW3alUU T€HOMa, 3HAKOMUT C
OCHOBaMHU U TOCJEJIHUMHU JOCTHKEHUSIMU B
o0lacTH  peIlUIMKallid,  PEeCTPUKLUU U
Mou(pUKaIK, PEKOMOMHAIIMN U perapaiiu
IeHEeTHUYECKOr0 MaTrepuana, TpPaHCKPHUIILUU
TeHOB M OMOCUHTE3a Oelka.

The discipline forms in students a comprehensive
understanding of the molecular mechanisms of
storage and implementation of genetic information
in pro- and eukaritic cells, studies the principles of
genome organization, introduces the basics and the
latest achievements in the field of replication,
restriction and modification, recombination and
repair of genetic material, gene transcription and
biosynthesis squirrel

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

Kanyapiap 3BOIIOLUACH

‘ 3BOJIIOI_[I/I$I JKHUBOTHBIX

| Evolution of Animals

bazoaprama rcemexwici / Pykoeooumensv npozpammut/ Prog

rammemanager

boponynuna O.B.

Borodulina O. V.

‘ boponynuna O.B.
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2 2 OKY KbLJILIHBIH MATUCTPAHTTAPBLIHA APHAJIFAH JIEKTUBTIK MOH/EP / DJIeKTUBHbIE JUCUMILIMHBI JI MATUCTPAHTOB 2 rojia o0yyeHus/
Elective courses for master's students of the 2nd year of study

Ocimoikmep hunozenusncol/ Punozenusn pacmenuit Phylogeny of plants

Oky maxcamul / Yueonan yenv/ Purpose

Punnodurren Oactam JKoHE MYK  Topi3i
OCIMIIKTEpre MEWiHT1 YKOFapFbl OCIMIIKTEP/IiH
HeT13ri TONTAPBIHBIH CHUCTEMAaTUKACBHIH,
MOP(OIOTHSICHI MEH AQHATOMMSICHIH,
OKOJIOTHSICHIH JKOHE TeorpaduschiH 3epTTey.
barmapnama  OmocdepaHblH ~ Kem  OeJliriH
KYpalTBIH OHE JXEpJe OPTaHUKAIBIK 3aTTap
’acayna WISy peJl aTKapaTbhlH, COHJAi-aK
OYKLI jkaHyapiap oJeMi YIIH KOPEKTeHY Ke3i
KOHE aJIaMHBIH [IAPYyallbUIBIK KbI3MET1 YIIIiH
KYH/IBI MaTepuan OOJIbI TaObUIATBIH OCIMIIKTED
TypaJibl TYCIHIKTEpAl KaJbINTaCThIpyFa BIKIA
eTyre apHaJIFaH.

N3ydyenne cucrematuku, MOPQOJIOTUUA H
AHATOMHH, SKOJIOTUU U reorpad)ui OCHOBHBIX
TPpyNN  BBICHIMX  PACTCHHWM, Ha4YMHAS C
PUHHODUTOB U MOXOBHIHBIX M 3aKaHYMBas
IBETKOBBIMH  pacTeHusiMu.  [Iporpamma
NpHU3BaHa CIOCOOCTBOBaTh (POPMUPOBAHUIO
MIPEJICTABICHUA O PACTCHUSX, COCTABIISIONINX
00JbIIyI0 4YacTh Ouocdhepbl M UTrPAOLIUX
pelaronIyro pojb B CO3JaHMM Ha 3emiie
OpPraHUYeCKUX BCIIICCTB, a TaKKe
SBJISFOINAXCS  WCTOYHUKOM  TUTAHUS IS
BCEr0 JKMBOTHOTO MHpAa U IIEHHEHIINM
MaTEepHAIIOM JUTS XO3SIICTBEHHOMN
JIESITEIbHOCTH YeJIOBEKa.

Study of the systematics, morphology and
anatomy, ecology and geography of the main
groups of higher plants, starting with rhiniophytes
and mosses and ending with flowering plants. The
program is designed to promote the formation of
ideas about plants that make up a large part of the
biosphere and play a crucial role in the creation of
organic substances on Earth, as well as being a
source of nutrition for the entire animal world and
the most valuable material for human economic
activity.

Okbimy

Hamuoiceci / Pesynomamot o6yuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKkraranHaH Keiiin 0iim
ajxymbLiap

l-eciMaik oneMiHIH OapiibIK TaTIIATBIFBIHBIH
HETi3r1 JKyHenepiH, mNaTmIagapAarbl >KETEKIl
OemiMaepal  JKOHE op  OeNIMHIH  TOMEHTI
TaKCOHIAPHI IEHIeHiH e )KIKTEeY1 KOJIJaHa/Ibl,
2-Op TYpai XyHeli TONTapJblH OWOJOTHSIIBIK,
OKOJIOTHSUIBIK, TeOoTrpausUIbIK, MPAKTHKAIBIK
XKoHE 0acKa Ja epeKIIeNiKTepiH KOJIIaHa b,
3-Herisri (UITOTeHETUKAIIBIK YFBIMJIApAbL,
TEPMUHJIEP MeH aHBIKTaMaJIapIbl,
OCIMIIKTEPIH HETi3r1 TONTAPBIHBIH KYPBUIBICHL,
TIPUIUTITIH J)KOHE JTaMybIH Ol1ei;

ITocsie ycnemHoro 3apepuieHus Kypca
oO0yyarommecsi OyayT

1 - HCIOJIB3YET OCHOBHBIC CHUCTEMBI BCEX
LAPCTB  PACTUTEIBHOIO MHpa, BeAyILUE
OTACIBI B HApCTBAX U Knaccnquaumo Ha
YPOBHE HM3IIUX TAKCOHOB KaXKJJOI'0 OT/ENa;

2 - MpUMEHsIeT  OMOJIOTUYECKHeE,
9KOJIOTUYECKHE, reorpaduueckue,
MpaKTU4YEeCKHe U  JApyrue  OCOOEHHOCTH

Kaxagon wu3 HU3YUCHHBIX CHUCTCMATUYCCKUX

rpynr;
3 - 3HA€T OCHOBHBLIC (l)I/IJ'IOFCHCTI/I"ICCKI/Ie
IIOHATHA, TepMI/IHLI nu OHpe)IeJ'IeHI/IH,

After successful
students will be
1- uses the basic systems of all kingdoms of the
plant world, the leading divisions in the kingdoms
and classification at the level of the lower taxa of
each division;

2- applies biological, environmental, geographical,
practical and other features of each of the studied
systematic groups;

3-knows the basic phylogenetic concepts, terms
and definitions, features of the structure, life and
development of the main groups of plants;

4-has basic ideas about the basic laws and modern

completion of the course,
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4-Heri3ri 3aHIbUIBIKTAp MEH (PUIOTCHETHUKAIIBIK
KOHE OKYHENEHIIpyIiH Kasipri KeTicTiKTepi
Typasibl 0a3alibIK TYCIHIKTEpi, OpPTraHUKaJIbIK
QJIEMHIH 3BOJIIOLMSIIBIK JaMybl Typasibl Kas3ipri
3aMaHFbl TYCIHIKTEPAl OCHHENCUTIH KalmbluiaMa

(bUIIOreHeTUKATIBIK cxeMalap/ibl KYpy
JafbIIapblH MEHIEPIeH;

5-xocibu  TeopusUTapAbI,  YFBIMAAPIBI  JKOHE
TaKCOHOMMUSUTBIK caHaTTapJbpl  MEHrepeni,
olapabl  OKy MaTepuaiblH Oepyne THIMII
KOJIJTaHa/IbI;

6-eciMIIKTEp IYHHUECIHIH KyWenepi Typaibl

aKmaparThl Tabaapl, JKIKTEHI, Taaaaiabl JKOHE
CHHTE3/ICH 11 )KOHE OHBI TOKipHOeIe KOIaaHaIbl;

7-eCIMIIK  OJEMIHIH  TYpJli  TONTapPbIHBIH
(GuIoreHeTUKANbIK  JKyWenepiH  Oarayaiifbl,
OJlap/IbIH apTHIKIIBUTBIKTAPHI MEH

KEMILIUTIKTEPIH KOpei.

OCOOCHHOCTH CTPOCHUS, KU3HEACATCIIBHOCTH
Y Pa3BUTHS OCHOBHBIX TPYII PACTECHUI;

4 — pianmeer 0a30BBIMU IPEACTABICHUSAMHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX M COBPEMECHHBIX
JMOCTHKCHHUSAX (PHIIOTEHUH W CHCTEMaTHKH,

HaBBIKAMH MIOCTPOCHUS 00001IaroIIX
(UIOTEHETHYECKUX  CXEM,  OTPaKAIOIIUX
COBPEMEHHBIC IPEICTaBICHUS 00
IBOJIIOIIMOHHOM  Pa3BUTHUH  OPTaHUYECKOTO
MUDA,

5 — BIIQJICET npodeCCHOHAIbHBIMU
TEPMUHAMH, HOHATHSIMH u
TaKCOHOMHYECKHUMH KaTerOpHUsIMH,

3p(GEKTUBHO TPHUMEHSET WX MpH ToJade
y4eOHOTo MaTepuana;

6 — HaXOAWT, KIACCUPHUIHUPYET, aHATUZUPYET
U CHHTE3UpyeT HH(POpMAlUI0 O CHUCTEMax
pacTUTENBHOTO MHMpa M INPUMEHSAET €€ Ha
IIPaKTHUKE;

7 — olleHMBaeT (PUIIOTEHETHYECKUE CHUCTEMBI
PasHBIX TPYyNIl PacTUTEIBLHOTO MHpA, BUIUT
MX JOCTOMHCTBA U HEJJOCTATKHU.

achievements of phylogeny and systematics, skills
in the construction of generalizing phylogenetic
schemes that reflect modern ideas about the
evolutionary development of the organic world,;
5-owns professional terms, concepts and
taxonomic categories, effectively applies them
when submitting educational material;

6-finds, classifies, analyzes and synthesizes
information about plant systems and applies it in
practice;

7-assesses phylogenetic systems of different
groups of flora, sees their advantages and
disadvantages.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Kepmin Tipi KaOBIFbI )koHE KahaHIBIK Kayir-
Karepiep

JKusas 06010uka 3eMitit ¥ 17100 IbHBIE
BBI30BBI

The Living Shell of the Earth and Global

Kypcmuiy kvickawa mazmynot / Kpamkoe codepyncanue kypca/ Course summary

OciMaIKTep AYHHUECIHIH ailyaH  TYpJIUIri,
OCIMIIKTEpAIH JaMybl MEH KYPbUIBICHIHBIH
HETri3r1 3aHIbUIBIKTAphl, OJIAPJAbIH IIBIFY TeTl,
eciMIiKTep MeH Oacka Ja Tipli OpraHuszMiep
apachIHIaF bl e3apa KapbIM-KaThIHacTap,
oJIapAblH MEKEHJEY OpTachIMeH OaiaHbICHIH

MHoroo6pasue pacTUTEITHLHOTO MHpa,
OCHOBHBIE 3aKOHOMEPHOCTU pa3BUTUA W
CTPOCHUS PACTECHUW, HX MPOUCXOKICHUS,
B3aMMOOTHOIICHHSI MEXAY pACTCHUSIMHU H
IPYTUMHA JKUBBIMU OpraHu3MaMHy,

JEMOHCTPUPYET HUX CBSI3U  CO  Cpelow

The diversity of the plant world, the main patterns
of development and structure of plants, their origin,
the relationship between plants and other living
organisms, demonstrates their relationship with the
environment.
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Iocmpexsusummepi / [locmpexsuszumal/ Postrequisites

- ‘_ |_

Bazoaphama scemexwici / Pykosooumens npozpammut/ Programme manager

ITepexxorun HO.B. \ ITepexxorun H0.B. | Perezhogin Y.V.
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Ocimoikmepoin 36onrouuacel/ Ieonroyua pacmenuil/ Evolution of plants

Oky maxcamul / Yueonas yenv/ Purpose

Ar3aiap/IibiH OMOJIOTHSUIBIK ~ opTypuuirin | M3yunts  Oumosormueckoe  pasnooOpasue | Study the biological diversity of organisms. The
3eprrey. Kes kenren »kyieni 3eprreyaid Herisri | opranu3moB.  OcHoBHas — 1enb  Jroboro | main goal of any systematic study is to classify
MaKcaTtbl — Kasipri (koHe OyYpbIH OOJIFaH) | CHCTEMAaTHYECKOTrO UCCIICIOBAHHS — | existing (and pre-existing) diversity and establish
ayaH TYPJIUTIKTIH KIKTEIyi oHe | KiaccuuKanus CYIIECTBYIOILETO (u | kinship and evolutionary relationships between
OpraHusMEpAiH Typiiepi MEH Oacka TONTaphl | CYIIECTBOBABIIEIO paHee) MHOroobOpasust u | species and other groups of organisms (taxa).
(TakcoHmap)  apachlHAa  TYBICTBIK  JKOHE | YCTAHOBIICHHE POICTBEHHBIX u
IBOJTIOIHSIIBIK, KATBIHACTAPIBI OPHATY. IBOJTIOIIMOHHBIX OTHOIICHUN MEXIy BHIAMH

U JpYyrMMH  TpyIIaMd  OPraHu3MOB

(TakcoHamn).

Oxbimy namuorceci / Pesynomamut 06yuenus / Learning outcomes

Kypcrbl ¢oTTi asiKraraHHaH KeiiiH 0l1iM
aJIymbLiap

1-ecimMIik oneMiHiH OapibIK MaTIIATBIFBIHBIH
HETI3r1 JKYWeJepiH, NaTHiajJapAarbl KEeTEeKIIl
Oemimaepai koHe op OesiMHIH  TOMEHTrI
TaKCOH/IAPhI JICHTeH1H e JKIKTEY1 KOJIIaHaIbI,
2-Op Typal KyHeni TonTapJblH OHOJOTUAJIBIK,
OKOJIOTHSUIBIK, TeorpadusIIbIK, MPAKTUKAJIBIK
KoHe 0acKa J1a epeKIIeNiKTepi oinei;

3-Herisri  (WIOTEHETHKANBIK  YFBIMIApPIIBL,
TEPMUHJIEP MEH aHbIKTaMaJap/pl,
©CIMJIIKTEPA1H HETI3T1 TONTapbIHBIH KYPbUIBICHI,
TIPIIUTITIH KOHE JaMybIH O11ei;

4-Heri3ri 3aHJbUIBIKTAp MEH (DUIOTE€HETHKANIBIK
KOHE IKYHeNeHAIpYIiH Ka3ipri KeTiCTIKTepi
Typaibl 0a3aiblK TYCIHIKTEpPAl, OpraHUKajbIK
QJIEMHIH 3BOJIIOLMSUIIBIK JaMybl Typajibl Ka3ipri
3aMaHfbl TYCIHIKTepAl OeHHEeNeNTIH KanlbuiamMa
(UIIOreHeTUKAIIBIK cxeMalap/ibl KYpY
JaFIpUTAPBIH MEHT€PTeH;

IMocae ycnenmHoro 3aBepiuieHns Kypca
oOyuarommecsi OyayT

1 — mnpumeHsieT OCHOBHBIE CHCTEMBI BCEX
[[APCTB  PACTUTEIBHOTO MHpa, BEAYIIHE
OTIIeNbl B IAPCTBAaX U KIacCHU(PHUKAIUIO Ha
YPOBHE HH3IIMX TAKCOHOB KAXKIOTO OTJIENA,
2 — 3HaeT OMOJIOTMYECKHE, DKOJOTHYECKHUE,
reorpauueckre, NPAKTHYECKUE U JIPYTHE
OCOOCHHOCTH  KaXJIOM W3  H3YYECHHBIX
CUCTEMATHUYECKUX TPYIIIL;

3 — 3HaeT OCHOBHBIC (DUIOTCHETHYECKHE
MOHATHS, TEPMUHBI W OINpeACIICHUs,
OCOOCHHOCTH CTPOCHUS, KU3HEACATEIHHOCTH
Y Pa3BUTHS OCHOBHBIX TPYII paCcTECHUH;

4 — BrageeT 0a30BBIMHU IIPEACTABICHUAMHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX U COBPEMECHHBIX
JOCTMDKCHHUSX (DUIOTEHHMH M CHCTEMAaTHKH,

HaBbIKaMU MIOCTPOEHHUS 00001IaroIIIX
(GWIOreHeTUYEeCKHX  CXeM,  OTPaKaroIIUX
COBpPEMEHHBIC IPE/ICTABICHUS 00

After successful
students will be
1- applies the basic systems of all kingdoms of the
plant world, the leading divisions in the kingdoms
and classification at the level of the lower taxa of
each division;

2-knows biological, ecological, geographical,
practical and other features of each of the studied
systematic groups;

3-knows the basic phylogenetic concepts, terms
and definitions, features of the structure, life and
development of the main groups of plants;

4-has basic ideas about the basic laws and modern
achievements of phylogeny and systematics, skills
in the construction of generalizing phylogenetic
schemes that reflect modern ideas about the
evolutionary development of the organic world;
5-owns professional terms, concepts and
taxonomic categories, effectively applies them
when submitting educational material,

completion of the course,
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5-KociOM  TeopHsUTapIbl, VYFBIMAAPILI  KOHE
TaKCOHOMFSUIBIK ~ CaHATTapAbl  MEHrepeni,
olapApl OKYy MaTepHalblH Oepyae THIM/II
KOJITaHAIbl;

6 —Ourent TaJjIan KOITYPJILIIT
(UIOTCHETHYECKUX CXEMaJllapblH aHBIKTAyFa,
TYBICTBIK OaiJIaHBICTAPBl apachIHIAFbI dp TYPIIi

TONTap OpraHu3M/Jep, TYCIHIIpY  peii
IBOJIONMSUIBIK ~ WJCSIap  Ka3ipri  3aMaHFbl
Ouosiorusi,  maijalaHy ~— TYCIHIKTEp  MEH

KOPBITBIHIBLIAP/IbI 1OHEKTEY. ;

7-eCIMIIKTEp JAYHHECIHIH JKyHelepi Typaibl
aKmaparThl Tabajbl, KIKTCHII, Taadaiabl KOHE
CUHTE3CH I KOHE OHBI Toxipudeae
KOJIJaHA/[Ibl;

8-eciMIiK  oJeMiHIH  TYpii  TONTAapBIHBIH
¢bwioreHeTUKaNbIK ~ KyienepiH — Oaramaiizbl,
oJapabIH apTHIKIIBITBIKTAPHI MEH
KEMIITIKTEPiH Kepesi.

SBOJIIOIMOHHOM  pPa3sBUTUHU  OPraHHYCCKOI'O

MUDA;

5 — BIIAJICET podeCCHOHAIbHBIMU
TePMHUHAMH, MOHATHSAMU u
TaKCOHOMHYECKUMHU KaTeTOpHUsIMH,

3pPEKTUBHO MPHUMEHSET HUX TMpH Tojaye
y4eOHOro MaTepHaia;

6 —ymeer pasOupaTbcsi B MHOrooOpasuu
(HUIOreHeTHYECKUX CXEM, BBISIBIISITH
POICTBEHHBIE  CBSI3U  MEXAY  Pa3HBIMHU
IPYNIIaMH  OPTaHU3MOB, OOBSICHUTH POJIb
OBOJIOIMOHHOW HJeHM B  COBPEMEHHOMN
Ouonoruu, ONIepupoBaTh MOHATUSAMH U
apryMEHTHPOBAThH BBIBOJEL.

7 — HaxXOJMT, KJIACCUPHUIUPYET, aHATUIUPYET
U CHHTE3UpyeT HH(POpMAIHMIO O CHCTEMax
pacTUTENLHOIO MHpa M TNpPUMEHSET ee Ha
NPaKTHKE;

8 — oneHMBaeT (UIOTEHETUYECKHE CUCTEMBI
pasHBIX TPYII PACTHTEIBHOTO MHpPA, BUINUT
UX JOCTOMHCTBA U HEJJOCTATKH.

6-is able to understand the diversity of
phylogenetic schemes, identify kinship
relationships  between different groups of
organisms, explain the role of evolutionary ideas in
modern biology, operate with concepts and argue
conclusions.;

7-finds, classifies, analyzes and synthesizes
information about plant systems and applies it in
practice;

8-assesses phylogenetic systems of different
groups of flora, sees their advantages and
disadvantages.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XKepnix Tipi KaObIFHI jkoHE kahaHABIK Kayim-
KarepJyep

JKusas o0onouka 3emMiau U r100albHbIC
BBI3OBEI

The Living Shell of the Earth and Global

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

ITon OuocdepaHbIH Ko OeiriH KypanThIH KoHe
xKep OeTiHIe OpTraHMKaNbIK 3aTTapAbl Kypy/a
eIyl  pe’a  aTKapaTblH  ©CIMIIKTEpiH
KYHEIUNrT  MeH  TYBICTBIK  OalIaHBICHIH
3epTTeiial. OCIMIIKTEP 3BONIOLUACH KYpCHIHAA
CTYIGHTTEp  OCIMIIKTep  QJeMIHIH  Jamy
XPOHOJIOTUSICBIH OUIeNl, 9pTYpil AQyipiep MeH

JucuumivHa  W3yyaeT — CHCTEMaTUKy |
POJCTBEHHBIC CBSI3U pacTeHwmid,
COCTaBJIAIONIMX OOJIBLIYIO YacTh OHOC(Eephl U
UTPAIOIINX PEHIAIONIYI0 POJb B CO3JaHUU Ha
3emiie OpraHUYECKUX BEIIECTB. B Kypce 3Bo-
JIOIMA  PACTeHWH  CTYAEHTHl  Y3HAIOT
XPOHOJIOTHIO PA3BUTHS PACTUTEIHLHOIO MUPA,

The discipline studies the taxonomy and kinship of
plants that make up a large part of the biosphere
and play a decisive role in the creation of organic
substances on Earth. In the course of plant
evolution, students learn the chronology of the
development of the plant kingdom, study fossil
forms in different eras and periods.
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Ke3eHiepaeri Kaz0a ¢hopMaiapblH 3€pPTTECHII. M3Yy4aroT MCKOMaeMble (hOPMBI B Pa3HbBIC PBI

Y IIEPUOJIBIL.

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

bazoaprama scemexuici / Pykoeooumens npozpammel/ Programme manager

[Tepexxorun 10.B.

| IMepesxorun 10.B. | Perezhogin Y.V.
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Buoanyanmypninikmi cakmay/Coxpanenue ouopasnooopaszus/Conservation of Biodiversity

Oky maxcamul / Yueonan yenv/ Purpose

KaybimaacTeikTap MEH KEPTUTIKTI
ayMakTapAblH  OHOAJIyaHTYpPJLIIK  JICHreHiH
Oaranay/JplH MPAKTHUKAIBIK MIHICTTEPIH MICHTY
KOHE TaOWFaTThl TaWTANaHyIbIH  OPTYPJI
KyHenepine OaillaHBICTBI OMOATYaHTYPIIUTIKTIH
e3repy 0OJHKaMJIapbIH XKacay.

Pemenne mpakTHYeCKMX 3a7ad  OLICHKH
ypoBHs  OuopaszHooOpa3ust COOOIIECTB |
JOKAJIBHBIX ~ TEPPUTOPHA U COCTAaBIISTH
NPOTHO3bI HM3MEHEHUs OHOpa3HooOpa3usi B
CBSI3U c pa3HBIMH CHUCTeMaMHU
PUPOJIOTIOIIL30BAHHSI.

Solving practical problems of assessing the level of
biodiversity of communities and local territories
and making forecasts of changes in biodiversity in
connection with different systems of nature
management.

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

OKbimy
Kypcersl CoTTI asiIKTaraHHaH KeHiH
OimiManymbLIap
1-xaypIMIaCTBIKTAPABIH  OJKIKTENyi,  ojapja

OOJIBIN JKaTKaH KYOBLIBICTAp MEH IPOIECTEPIiH
OMOJIOTHSUTBIK MOHI Typanel OLTIM  JKyieciH
MEHTepreH;

2-pecypCTaHy/IbIH KOHIENTYaJI bl KOHE
TEOPHMSUIBIK HETI3JIepiH, OHBIH FBUIBIM MEH
KYH/IBUTBIKTAP/IBIH JKaJIbl KYHECIHIeTT OpPHBIH,
JaMy Tapuxbl MEH Ka3ipri karJaibiH Oineni;
3-0Cbl  TOHII  OKBITY  TEXHOJOTHSICHIHIIA
pecypcTaHy TEOPUSUIBIK JKOHE SKCHEPUMEHTTIK
HeTi3/IepiH OUTY1 KOJI1aHa IbI.

4-e3 OeriHIIE 3epTTEY IKYPrizy, FBUIBIMH-
KapaTbUIBICTaHy SKCIIEPUMEHTIH KOO, FBUIBIMA
KOHE KociOM ecenTep/i eIy YIIiH aKnapaTThIK
TEXHOJIOTHSUTAP/IBl  TaiganaHy JaFIblUIapbiH
MeHTrepei,

5-3epTXaHAJBIK JKOHE JalajblK 3epTTeYlepiH
HOTIKEJIEPIH TaJIJJai bl )kKoHe Oarasaii ibl.
6-OMoorusl FRUIBIMIAPHI CallachIHIA OeJICeH/T
KYMBIC iCTEHAl, ©3 KOHIENUUsIapsl MEeH
TEOPHSUIAPBIH KYDY, FBUIBIMH-3€PTTEY

IHocae ycnmemHoro
odyuyarwimuecs OyayT
1- BJIQACET CHCTEMOM 3HAHUHI 0
KJ1accupuKanuu cooOIecTB, OHOJIOTHIECKOM
CYIIHOCTH SIBIICHUH u IIPOLECCOB,
MPOUCXOSAIINX B HUX;

2- 3HAeT KOHIENTYyaJlbHbIC U TECOPETHUUCCKHE
OCHOBBI PECYPCOBEICHHsI, €€ MECTO B OOIIei
CUCTEME HAyK H IICHHOCTCH, HCTOPHUIO
pa3BUTHS U COBPEMEHHOE COCTOSHHUE;

3- TpUMEHSIET 3HAaHWE TEOPETUYCCKUX W
HKCIIEPUMEHTAJIbHBIX OCHOB PECYpPCOBEACHUS
B TEXHOJIOTHH OOYYCHHUS JAaHHOTO MIPeIMETa.

4- TlpuoOpen HaBBIKM CaMOCTOATEIHHOTO
MIPOBEJICHUS HCCIICAOBAHNUN, TIOCTAaHOBKE -

3aBeplIeHHs1 Kypca

€CTECTBEHHOHAYYHOI'O JKCIIEPUMEHTA,
HCITOJIb30BaHUS MH(OPMaLIMOHHBIX
TEXHOJIOTUI JUIS PELICHHs HAy4dHBIX U

npodeccuoHaNbHbIX 3a/1a4,

5- aHanM3MpyeT M OIICHHWBACT pPe3yJIbTAThI
7a00PATOPHBIX U MOJIEBBIX HCCIICTOBAHUI.

6- aktuBHO  pabGotaer B  OOJacTH
OMOJIOTHYECKUX HayK, CO3/1aBaTh

After successful
students will be
l-owns a system of knowledge about the
classification of communities, the biological nature
of phenomena and processes occurring in them;
2-knows the conceptual and theoretical
foundations of resource studies, its place in the
General system of Sciences and values, the history
of development and current state;

3-applies  knowledge of theoretical and
experimental foundations of resource studies in the
technology of teaching this subject.

4-Acquired the skills of independent research,
setting-natural science experiment, the use of
information technology to solve scientific and
professional problems,

5-analyzes and evaluates the results of laboratory
and field studies.

6-actively works in the field of biological
Sciences, to create their own concepts and theories,
to engage in research work, to promote biological
knowledge in the information space.
7-carries out integration of specialists

completion of the course,

and
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’KYMBICBIMEH aifHAJIBICY, aKIapaTThIK KEHICTIKTE
OHMOJIOTHSUTBIK OUTIMJTI HACHXATTay bl KYPTi3y.
7-pecypcTaHy cajlaChbIHIaFbl O1pJIECKEH FhUIBIMU
KYMBIC apKbUIBI TOH TypaJbl MamaHIap MEH
OLTiMal OIpIKTIPY/I )KY3€re achIpaibl,
8-00TaHMka  camacelHIA  JKYMBIC  ICTEHTIH
OpTYPJIi MaMaHIapMEH JKOHE OKY OpPBIHJapbIMEH
JIOCTBIK JKOHE e3apa THiMIi OalIaHbICTap.IbI
KOJIIaabl.

COOCTBEHHBIC  KOHICMIMK HM  TCOPHH,
3aHUMAThCS HAyYHO-HUCCIIEeI0BATEIbCKON
paboTOi, BECTH Mporaraiay OHOJOTHYECKHX
3HaHUU B HHGOPMAITMOHHOM TIPOCTPAHCTRBE.
7- OCYILECTBJISCT MHTETPAIUIO CIICIIHAIUCTOB
W 3HAHUU O MOPEIMETE Yepe3 COBMECTHYIO
HAYYHYIO pa0OTy B 00JIACTH PECYpCOBEICHUS,
8- MOJIICPKUBACT Ipy>KeCKue U
B3aMMOBBITOJIHBIE  CBS3M  C  pa3HbIMH
CICIUAINCTAMU ¥ y4eOHBIMH 3aBEICHUSIMU,
paboTaromuMHu B 00J1aCTH OOTaHUKH.

knowledge about the subject
scientific work in the field of resource studies,

through joint

8-maintains friendly and mutually beneficial
relations with different specialists and educational

institutions working in the field of botany.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XKanyapmap  omeMiHiH  Kazipri  3aMaHFbl
TaKCOHOMMUSACHIHBIH HeTi31 peTiHme
MOJIEKYJIaNIbIK-TeHEeTUKAJIBIK 9icTepi, Kepain
Tip1 KaOBIFBI XKoHE skahaHIBIK Kayl-KaTepiep

MonekynapHO-TEHETUUECKHE METOAbl  KakK
OCHOBa COBPEMEHHOM TaAKCOHOMUH
’KHBOTHOTO MHpa, JKuBas o0oyouka 3eMiau u
r7100aJbHbIE BEI30BEI

Molecular Genetic Methods as the Basis of
Modern Taxonomy of the Animal World, The

Living Shell of the Earth and Global

Kypcmuiny kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

[Ton OwoOaMyaHTYpPJIUTIKTI CaKTayJIblH HETi3ri

TYXKBIPBIMIAMAJIAPBIH, €H MaHbI3Abl  Kayil
bakToprapbiH KOHE OJIap.IbIH
OMOoaTyaHTYPIIUTIKKE Tepic ocepiH,

OMoaTyaHTYPJILIIKTI KOpFay KaruJaTTapbl MEH
mapanapeiH  koHe KP THiCTI 3aHHamachIH,
TaOUFaTTaFrbl TYPJEpIi cakTay >KOHE KaslbIHa
KEJITIPY MBICATIIAPBIH 3€pACIICHIi.

JucuumirHa wu3ydaeT 0a30Bble KOHLEMIMU
coXpaHeHMsI Ouopa3zHOOOpa3us, Haumbojee
Ba)XKHble (aKTOPBl pUCKAa M HX HEraTUBHOE
BO3JICHCTBHE Ha O6uopazHoobOpasue,
HPUHIUITBI U MepBI 3aIIUTHI
OuopasHOOOpa3usi U COOTBETCTBYIOIIEE
3akoHoaarenbcTBO PK, mpumeps! coxpaneHus
M BOCCTAHOBJICHHA BUJI0OB B IIPHUPOAC

The discipline studies the basic concepts of
biodiversity conservation, the most important risk
factors and their negative impact on biodiversity,
principles and measures to protect biodiversity and

the relevant
Kazakhstan, examples of
restoration of species in nature.

conservation

legislation of the Republic of

and

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

bparuna T.M.

‘ bparuna T.M.

| Bragina T.M.
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Kepycmi axoxncyiienepoin IKo102uACHl HeaHe 0NapObl KOP2AY/IK0N02usA HA3eMHbIX IKocucmem u ux oxpana/ Ecology of Terrestrial Ecosystems

and Conservation

OKy makcamuwt / Yueonan yenwv/ Purpose

OWITTBI TEXHOJIOTHSIIAP CalachIHIAFbI O11iM
MEH JIaFbIIbUTBIKTHI KATBITACTHIPY.

dopmupoBaHUe 3HAHUH ¥ HABBIKOB B 00J1aCTH
00JIAYHBIX TEXHOJOTUH.

To form undergraduates ' knowledge in the field of
cloud technologies.

Oxvimy

Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJIymbLiap

1. ©OwuocdhepanbiH OapibIK KOMIIOHEHTTEPI,
onlapAblH e3apa OailaHBICKI MEH  e3apa
Toyenauniri, OuocdepaHblH JKYMBIC iCTEy
NPUHIUITEP] Typalibl XKyhem OitiM airy

2. ouochepaHblH  TYpPaKTBUIBIFBI ~ MEH
YUBIMIIACTBIPBLTYBIH KOJIJIay IbIH HET13T1
MEXaHHM3M1 PEeTiHJIe 3aTTap MEH YHEPreTHKAIBIK
aFbIHIAPABIH BHOTEOXUMUSIIBIK aifHATBIMIAPBIH
3epTTey ;

3. Omocdepa koHE IKOKYUENepAiH OHIMILTIr
ImIeTiHAe Tipl 3aTThIH TapadybIHBIH >KaJIlbl
reorpausIbIK 3aHAbUIBIKTAPBIH TYCIHY;;

4. 6uocepanbl JaMBITyIaFbl aJiaM KbI3METIHIH
peJiiH JKOHE OHBIH TaOuraTka, aJaMHBIH eMip
CYPY OpTachIHa dCEp €Ty ayKbIMBIH TYCIHY,
OonocdepanplH maitga O0dybl MEH JaMYBIHBIH
HETi3ri  Tapuxu JKOHE  Kasipri  3aMaHfbl
TYKBIPBIMIaMaJIaphl;

5. DKOJNOTHSIBIK JyHUETaHBIM JKOHE TaOuFu
pecypceTapasl YTHIMIBI TAliaiany Heri3epi;
6.0mocepaHblH  HETi3ri  3aHABUIBIKTAPBIH
aHBIKTAY;

MaHBI3 b XUMUSITBIK AIIEMEHTTEPIIH
Oorocdepanbik [IAKJITAPBIHIAFbI

ITocne ycnemHoro 3aBepuieHHsi Kypca
o0yyarommecsi OyayT

1. mosyyeHne cUCTEMAaTUYECKUX 3HAHUU 000
BCEX KOMIIOHEHTax ouocoepsl, nux
B3aUMOCBSI35IX U B3aMMO3aBHCHMOCTH,
NpUHIUIAX GYHKIMOHUPOBaHUS OHochepsl
2. U3yueHue OMOreoXUMHUYECKOTO
KpyroBOpOTa BEIIECTB M OSHEPreTUYECKUX
MIOTOKOB,  KaKk  OCHOBHOTO  MeXaHU3Ma
MoJIICP KaHUSI OPTaHN3alUN U YCTOWYHBOCTH
ouochepsl ;

3. nmnoHUMaHMe OO0mMX TreorpaduyecKux
3aKOHOMEPHOCTEH pacrpeesieHus] KUBOTO
BeliecTBa B mpedenax — Ouocheprl  H
MPOAYKTUBHOCTH SKOCHCTEM;;

4. MMOHUMaHUe poiu YEJI0BEYECKOMN
NeSITeIbHOCTH B Pa3BUTUH Ouochepbl U
MacmTaboB €€ BO3JAEWUCTBUS Ha MPHUPOAY,
cpeny oOMTaHus YeloBeKa,

OCHOBHBIE HCTOPUYECKHE W COBPEMECHHBIC
KOHIICTIIMM BO3HUKHOBEHHMS W  Pa3BUTHUSA
ouochepsr;

5. 3KOJIOrMYecKoe MHPOBO33PEHHE U OCHOBBI
paIMOHAIFHOTO HWCIOJIB30BAHUS TPUPOIHBIX
pecypcoB;

6.BBISIBUTH ~ OCHOBHBIE  3aKOHOMEPHOCTH

After successful completion of the course,
students will be

1. obtaining systematic knowledge about all
components of the biosphere, their relationships
and interdependence, and the principles of
functioning of the biosphere

2. study of the biogeochemical cycle of substances
and energy flows as the main mechanism for
maintaining the organization and stability of the
biosphere ;

3. understanding General geographical patterns of
distribution of living matter within the biosphere
and ecosystem productivity;;

4. understanding the role of human activity in the
development of the biosphere and the extent of its
impact on nature and the human environment,

basic historical and modern concepts of the origin
and development of the biosphere;

5. ecological Outlook and principles of rational
use of natural resources;

6.identify the main laws of the biosphere
functioning;

describe biogeochemical processes in biosphere
cycles of the most important chemical elements;

7. analyze the range of problems related to human
impact on the biosphere.
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BroreoXuMUITBIK TPOIECTEP Il CUITATTAY;

7. Oouocepara  alaMHBIH  BIKIAJIBIMEH
0ailJTaHBICTBI MACeIIeNiep MEeHOepiH Tanaay.

8. nmarmel: OumocdepaHblH JgamMy Mocenenepi
OOWBIHIIIA OCIM KeJie JXaTKaH aHTPOIOTCHIIIK
KYKTEMEHI HKOHE ouochepanbiy
OPHBIKTBUTBIFBIH CaKTay/IbIH 3aMaHayu
MIHJETTEpPIH €CEMKEe aja OTBIPBIN IiKipTanac

KYPTizy.

(O YHKIIMOHUPOBAHUS OMOCHEPHI;

onucatb OHMOTCOXMMHUYECKHE TMPOIECCHl B
onocdepHbIX [UKJIax BaKHEHIITHX
XUMHYECKHUX JIEMEHTOB;

7. aHATM3UPOBATh KPYyTr MpoOJIeM, CBI3aHHBIX
C BO3/ICHiCTBHEM YellOBeKa Ha Ouocdepy.

8. BIaneTh HAaBBIKAMH: BEICHUS IHCKYCCHM
10 BOIIpOCaM pa3BUTUS OHOC(hEpBl C yU4ETOM
BO3pAacTaloIIell aHTPOIOICHHOW HArpy3Ku |
COBPEMEHHBIX 3a1a4 COXpaHECHHUS
ycToitunBocTu 6uochepsl

8. have the skills to conduct discussions on the
development of the biosphere, taking into account
the increasing anthropogenic load and the current
challenges of maintaining the stability of the
biosphere.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

buonorus sxoHe KycTap/pl 3epTTeYAiH 3aMaHayn
oxicTepi

buonorus u COBpPCMCHHBIC MCTO/bI
HCCIICOOBAaHUA IITUL]

Biology and Modern Methods of Bird Research

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

[TonHiH 6a3abIK KOHLENIUIIAPBIH,
AKOXKYHeNnepaiH O6uoreorpadusChIH, xKep
OetiHzaeri IKOXKYHenepaiH OPTYPJILIITIH,

AKOXKYHeNnepAiH OWOOpTYpIIUIriH, KayilTiH €H
MaHbI3bl  (hakTOpIappl MEH OJapiIblH XKep
OeTiHJerl JKOXKyillenepre Kepi ocepiH, XKep
OeTiHAerl HSKOXyiHenepal Kopray MpHHLMOTEpP]
MEH MIapajiapblH JXOHE THICTI 3aHHAMaJIapjbl,
MOHUTOpHUHT oiicTepiH *oHe EKTA kypy meH
CaKTayAblH Ka3ipri 3aMaHFbl KOHIEMIUSIAPHIH
’KOHE JKaKChl TOKIpHOE MbICAIIAPBIH 3€pPTTEHII.

N3yvaer 6a30Bble KOHIEMIUU AUCHUTUIIHHBI,
Oouoreorpaduio 3KOCUCTEM, pa3zHOOOpasue
Ha3eMHBIX  JKOCHCTEM, OHopa3zHoOOpasue
OKOCHCTEM, Hambojee BaXHbIE (HaKTOPHI
pUCKa M HX HEraTUBHOE BO3JEHCTBHE Ha
HA3eMHBIC JKOCHUCTEMBI, TPUHITUIBI U MEPBI
3aIUTHI HAa3eMHBIX 9KOCUCTEM u
COOTBETCTBYIOIIIEE 3aKOHOJIATEIBCTBO,
METOJIll MOHHUTOPHHTa ¥  COBPEMEHHBIE
KoHUenuuu cosznanus u coxpanenuss OOIIT u
MIPUMEPBI XOPOIIIeH MPAKTUKH.

Studies the basic concepts of the discipline,
ecosystem biogeography, diversity of terrestrial
ecosystems, ecosystem biodiversity, the most
important risk factors and their negative impact on
terrestrial ecosystems, principles and measures for
the protection of terrestrial ecosystems and relevant
legislation, monitoring methods and modern
concepts for the creation and conservation of
protected areas, and examples of good practices.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

bazoaphama rcemexwici / Pykoeooumens npozpammel/ Programme manager

bparuna T.M.

‘ bparuna T.M.

| Bragina T.M.
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Aoam xncone sxeanyapnap uzuonozuaceinviyy Kazipei npoonemanapvl/Cospemennvie npoodaemul puzuonocuu yenosexka u yxcueomuvix/ Modern

Problems of Human and Animal Physiology

OKy makcamuwt / Yueonan yenwv/ Purpose

MaructpaHTrapaa ajaM MEH JKaHyapiapbIH
(U3NONOTHSUIBIK YPAICTEPIH PEeTTeyiH KyHeni
MexXaHu3Mepi, Kepi OaljaHbIC  HETI31HJE
KO3FaJIbIC JKOHE BEreTaTHBTIK (QyHKIHsIIAp
Typajibl, CTpecc >KardaibiHAa OeHiMIenyain
KEKe KOHE TeHJEPIIK dopmanapbia
KaMTaMachl3 €TCTIH MaHBI3Jbl KYHKE IKOHE
TYMOPAJIBbIABIK MEXaHU3MIIEP TYPAJbI, OJAPJIbIH
OHTO - OHE (HIIOTEHE3/Ie 1aMybl, CTPECC KOHE

dopmupoBaHue y MarucTpaHTOB
COBPCMCHHBIX HpeﬂCTaBJ’ICHI/Iﬁ O CHUCTEMHBIX
MEXaHU3MaX pPeryysiud  (HU3HOIOTUICCKUX
mponeccoB YCJIOBCKaA u JKHUBOTHBIX,
JIBUTATEIbHBIX M BErEeTATUBHBIX (DYHKIUI Ha
OCHOBE OOpaTHBIX CBsI3€H, O BaKHEUIINX
HEPBHBIX W TyMOPaJIbHBIX MEXaHH3MaX,
06eCHe“H/IBaIOHII/IX WHINBUAYAJIbHBIC n
reHjiepHbie (pOpMBI aganTanud B YCIOBHSIX

Formation of undergraduates ' modern ideas about
the system mechanisms of regulation of human and
animal physiological processes, motor and
vegetative functions based on feedback, the most
important neural and humoral mechanisms that
provide individual and gender forms of adaptation
under stress, their development in onto-and
phylogeny, diseases of stress and adaptation.

Oeifimmeny aypyiapbl Typalbl 3aMaHayH | CTpecca, MX Pa3BUTHH B OHTO- U (puiioreHese,
TYCIHIKTEp/ll KAJBINTACTHIPY. 0 00JIe3HAX CTpecca U aJanTaluH.
Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH Keilin
olmiMaymbLIap

l-amam >xoHe >KaHyapiap (U3NOIOTHSICHIHBIH
HETi3r1 TEePMMHJEpiH, YFBIMAAPBIH, 3aHIapbIH
KOJIZTaHA/IBI;

2-Gu3noNOrMsUIbIK ~ (QYHKUUSIApABl  9pPTYpIi
JeHreiie yibIMIacThIpy MeXaHU3MJIEp] Typaibl
OuTiMEpiH KepceTe;

3-amaM  KOHE  KaHyapiap — (DU3HOJIOTHSCHI
OOlbIHINIA aKMapaTThIK KEHICTIKTIH PeCypPCThIK
0a3achIH KOJIIaHIbL.

4 -Oky — Topbme mTpoOIeciH  THIMII
yUBIMIACTBIpY  YUIIH  (u3mosoruss  MeH
JI€HCAYJIBIKThI CaKTayIIbl ouTiM oepy
TEXHOJIOTHSUTAPBIH ~ TaiIanaHy JIaFabUIapbIH
MEHTepei.

5-THDKK canmachlHAarbl MIHAECTTEP/l MIENly YIIiH

IMocae ycnemHoro 3aBepuieHust Kypca
oO0yyarommecsi 0yayT

1- NPUMCEHACT OCHOBHBIC TCPMHHBI, ITIOHATHUA,
3aKOHBI (DU3HOJIOTUU YETIOBEKA M JKUBOTHBIX;
2— JEeMOHCTPHPYET 3HAHHUS O MEXaHH3Max
perynsiuu  Gpu3NONOrHdeckux (YHKIHMHA Ha
pa3sHOM YpOBHE MX OpTraHH3aIHH;

3 NpPUMEHSIET  pecypcHyr  0azy
WHPOPMAITMOHHOTO MPOCTPAHCTBA o
¢GusnonoruK  YeIoBeKa U JKUBOTHBIX.
4 — Bnajeer OLEHKONW (YHKIIMOHATIbHBIX
COCTOSIHUM pa3IMYHBIX CHUCTEM OpPTraHU3Ma;
HaBbIKaMH HCIIOJIB30BAaHUA 3HAaHUHU
¢usmonoruu W 370pOBbecOEperarommx
00pa3zoBaTebHBIX TEXHOJIOTHIA TUTSt
panroHaTLHON OpraHu3IUH y4eOHO-

BOCITMTATCJIBHOT'O ITPOLECCa.

After successful completion of the course,
students will be

1- applies basic terms, concepts, laws of human
and animal physiology;

2- demonstrates knowledge about the mechanisms
of regulation of physiological functions at different
levels of their organization;

3- applies the resource base of the information
space on human and animal physiology.

4 - possesses assessment of functional states of
different organism systems; skills of using
knowledge of physiology and health of saving
educational technologies for rational organization
of educational process.

5 - creates an algorithm for selecting information
technology tools to solve problems in the field of
FLF;
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aKMmapaTrThlK  TEXHOJIOTHSUIAp  KypajiapblH
TaH/1ay aIrOPUTMIH KYpabl;
6-akT  KOJJaHa  OTBIPBIN,  MPAKTHKAIBIK

TarChIpMaapAbl OpBIHAAY Ke3iHAe >KOOaJbIK,
3epTTeY KYMBICTAPBIH YHBIMIACTBIPAIBI;

7- Tuookk TmoHI  OOWBIHINA  3epTXaHAIBIK
KYMBICTapAbIH HOTIKEIEpiH Oaranay oficTepiH
Tababl, JKIKTEH 1, TaJaan bl JKOHE
CHHTE3ICHII. KOHE OHBI MpaKTUKaIa
KOJITaHAIbl;

8-CBIPTKBI OpTaMEeH TyTac Tipi aF3aHBbIH ©3apa
OpeKeTTeCyiH KaMTaMachI3 eTCTiH
MEXaHU3MAEPAl KaJbINTACTBIPY MYMKIHAITH
OOJDKaM I,

S5 - co3maer aiaroputM BbIOOpa CpenCTB
MH(POPMALMOHHBIX TEXHOJIOTUH Ul peIIeHUs
3a7a4 B o0jactu OUuK;

6 - OpraHu3yeT IPOEKTHYIO,
HCCJIEIOBATEIBCKYIO paboty npu
BBITIOJTHCHAH MPAKTUIECKUX 3aJlaHuM,
ucnons3ys UKT;

7 — HaxXO/UT, KIacCUPULMPYET, aHAIUZUPYET
U CHHTE3UPYET METOJbI OIICHKU PE3yJIbTaTOB
naboparopHbIX  pabOT MO  JUCIHILIAHE
OYuXK. u npuMeHsieT ee Ha MPaKTUKE;

8 - MIPOTHO3UPYET BO3MOYXHOCTH
dbopMupoBaHus MEXaHHU3MOB,
o0OecreunBarOIIUX B3aUMOJCIHCTBUE KUBOTO
OpraHu3Ma Kak 1[eJI0ro ¢ BHEIIHEH Cpeoi;.

6 - organizes design and research work on practical
tasks using ICT,;

7 - finds, classifies, analyzes and synthesizes
methods of evaluation of laboratory results in the
field of FLF and applies it in practice;

8 - predicts the possibility of forming mechanisms
that ensure the interaction of a living organism as a
whole with the environment.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Kanyapnap ar3anapbIHbIH XPOHOOHOJIOTHSICHI,
XKac hu3nonorusceIHbIH Ka3ipri acrnekTiiepi

XpOHOOMOJIOTHS YKUBOTHBIX OPTaHU3MOB,
CoBpeMeHHbIE aCTIeKThI BO3PACTHON
¢buznosoruu

Chronobiology of Animal Organisms, Modern
aspects of age-related physiology

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

®usnosnorus JaMybIHBIH Ka3ipri Ke3eHIHIH
cHUMaTTaMacHl. Kasipri MOJIEKYJIaJIbIK-
KACYIIATBIK, JKYHETIK  JKOHE  KOTHUTHUBTI
Ou3noNOrUs TaMybIHBIH ©3€KT1 Macelenepi MeH
MepCreKTHBATAPHI. dusnoorusaa
KOJJIaHBUIaTBIH ~ 3aMaHayd  JKCIEPUMEHTTIK
JKOHE JHMAarHOCTHUKAJIBIK TexXxHuKa. JKerekmii
OTaHJIBIK >KOHE IIETEeNIIK PU3UOIIOT - FaabIMIap,
FBUTBIMH  (DU3UOJIOTHSUIBIK ~ MEKTENTEp JKOHE

OJIapJIbIH KBI3METiHIH OaFbITTAPHI.

XapakTepuCTUKa  COBPEMEHHOIO  dTama
pa3BUTHUSA (bU3U0I0THH. AKTyaJbHbIE
npoOsiieMbl U NEPCHEKTUBBl  Pa3BUTHUS
COBPEMEHHOM MOJIEKYJIAPHO-KIIETOYHOH,

CHCTEMHOW H KOTHUTHBHOW (pu3moorum.
CoBpemeHHas AKCIIEPUMEHTAIbHAS u
JIMAarHOCTUYECKAass TEXHHUKA, WCIOJb3yeMas B
busnonornu. Beaymme oOTeYeCTBEHHBIE W
3apyOexkHbIe y4€HBIE- (DU3UOJIOTH, HAYIHBIC
(bu3HONIOrHYecKHe KOl U HAMIPABICHUS UX
JIEATEIIbHOCTH.

Characteristics of the current stage of development
of physiology. Current problems and prospects of
development of modern molecular-cellular,
systemic and cognitive physiology. Modern
experimental and diagnostic techniques used in
physiology. Leading domestic and foreign
scientists - physiologists, scientific schools of
physiology and their areas of activity.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites
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bazoaprama scemexuiici / Pykoeooumens npozpammul/ Programme manager

Pyuxkuna I'asust AnramoBHa

Pyuykuna 'anusa AaramoBHa

Ruchkina Galiya Adgamovna

Aoam ouonozusaceinwiy ipzeni npoonemanapvl/@ynoamenmaivhuvle npoodaemol 6uonocuu yenosexa/Fundamental Problems of Human Biology
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OKy makcamuwt / Yueonan yenwv/ Purpose

Kypcrein makcatel-0iiM - amymisimapra  OXOK
KBI3METIHIH HETI31HJE XaTKaH (U3HOJOTUSIIBIK

yaepictep Typanbl TYCiHIK Oepy. AF3aHbIH
OpTYpJi JKYHENepiHIH JKOHE OJIapJAblH JKCKe
KYPBUIBIMIBIK AJIEMEHTTEPiHIH SKaJIIbl
3aH/IBUTBIKTapbI MEH crienuQuKaIbIK
epeKUIeNKTEepiH TYCIHYJOl KaMmTaMachl3 eTy.
OU3NOTOTHSIBIK FBUTBIMHBIH KaHa
KETICTIKTEepiMEH KOHE OHBIH namy
HepCIeKTHBAIAPbIMEH TaHBICTBIPY.
Maructpanrrapra  agam  OHMOJIOTHSICBIHBIH

OapnbIk Oemimaepi OoiibiHIIa ipremni Oimim Oepy,
COHIai-aK oyapaa (U3HOIOTHSUIBIK Oy Ibl
KaJIBIITACTRIPY.

Ilenp  mpemogaBaHuss  Kypca —  J1arth
MarucTpaHTam IpeJICTaBICHNE 0
(U3MONOTHYECKUX TpOIeccax, JEeKalIuX B
ocHoBe gmesarenbHocTH I[HC. OO6ecneuntsb
[IOHUMaHUE OOLIMX 3aKOHOMEpPHOCTEH U
crenupuIecKuXx OCOOCHHOCTEH pa3IuYHbIX
CUCTEM OpraHu3Ma U HUX OTIENbHbIX
CTPYKTYpPHBIX d3JeMeHTOB. (3HaKOMUTH C
HOBBIMH JOCTIDKEHHSIMUA  (PH3HOIOTUIECKOM
HayKH M MEpCHeKTUBaMu ee pazBuTus. Jathb
MarucTpaHTam (pyHAaMeHTaJbHbIE 3HAHUS IO
BCEM pazzieniaM OMOJIOTHH YeJIOBeKa, a TaKXKe
dbopMupoBaTh 'y HHUX (PU3UOIIOTHYECKOEC
MBIIIJICHHE.

The purpose of the course is to give undergraduates
an idea of the physiological processes underlying
the activity of the Central nervous system. Provide
an understanding of the General laws and specific
features of various body systems and their

individual structural elements. Introduce new
achievements of physiological science and
prospects for its development. To give
undergraduates fundamental knowledge in all

sections of human biology, as well as to form their
physiological thinking.

OKbimy

namuceci / Pezyiomamol 00yuenus / Learning outcomes

KypcTsl ¢oTTi agKTaraHHaH KeiiH
oiniMaymbLIap

1-¢pusnonorusnelk  GyHKUMSATIAPABl  SPTYPIi
JEHTeiIe YHBIMAACTBIPY MEXaHU3MIEP1 Typaibl
OUTiMIEpiH KepceTel;;

2-alaM  JKoHEe  JKaHyapiap  (U3HOJIOTHSICHI
OOlBbIHINIA aKMapaTThIK KEHICTIKTIH PecypCThIK
0a3achIH KOJIIaHIbL.

3 -Oky — Topbue mpoleciH  THIMII
yUBIMIACTBIPDY ~ YIIIH  (U3HOJOTHS  MEH
JI€HCAYJIBIKThI CaKTayUIbI ouTiM oepy
TEXHOJIOTUSUTAPBIH  MMaWJaJIaHy  JIaFIbUTapBIH
MEHTepei.

4-Tunkk cayachlHIAFbl MIHACTTEP/I1 STy YIITiH
aKMmaparThlK  TEXHOJOTHsIAp KYypaJgapbIH

TaHJay aJITOPUTMIH Kypasbl;

ITocse ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

1- nemoHCTpHpyeT 3HaHUA O MeEXaHH3Max
perynsuuu  puU3NOIOrHYecKux (yHKIUN Ha
pPa3HOM YPOBHE WX OpraHu3alluu;;

2 — TpUMEHSAET  pecypcHyn  0a3y
MH(OPMALIMOHHOTO IPOCTpPaHCTBA o
¢u3znomoruM  YermoBeKa W JKUBOTHBIX.
3 — BHaJeeT OLEHKOH (PYHKIIMOHATHHBIX
COCTOSIHUH pPAa3JIMYHBIX CHUCTEM OpraHu3Ma,
HaBBIKaMU MCIOJIb30BaHUS 3HAHUU
buzmonornt W 370pOBbECOEPETAIOIINX
00pa3oBaTeNbHBIX TEXHOJIOTHI TUIS
panroHaTEHON OpTaHU3IUH yueOHo-
BOCIIUTATEIHHOIO Mpoliecca.

4 - co3gmaer ajaroputM BHIOOpA CPEACTB

After successful completion of the course,
students will be

1- demonstrates knowledge about the mechanisms
of regulation of physiological functions at different
levels of their organization;

2- applies the resource base of the information
space on human and animal physiology.

3 - possesses assessment of functional states of
different organism systems; skills of using
knowledge of physiology and health of saving
educational technologies for rational organization
of educational process.

4 - creates an algorithm for selecting information
technology tools to solve problems in the field of
FLF;

5 - organizes design and research work on practical
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5-akT  KonmaHa  OTBHIPBIN,  MPAKTHKAJIBIK
TaTnChIpMaapAbl OpBIHAAY Ke3iHAE KOOAJBIK,
3epTTeY KYMBICTAPBIH YHBIMIACTBIPAIBI;

6- Tuopkk ToHI OOWBIHIIA  3epTXaHAIBIK
YKYMBICTApPABIH HOTIOKENIepiH Oaraiay oJiicTepiH
Tababl, JKIKTCH/II, Tagan bl JKOHE
CHHTE3ICHII. KOHE OHBI MPaKTUKaIa
KOJITaHAIbl;

7-CBIPTKBI OpTaMEH TYTac Tipi aF3aHbIH ©3apa
OpeKeTTeCyiH KaMTaMachI3 eTCTIH
MEXaHU3MACPAl KaIbINTACTBIPY MYMKIHAITIH
0OJDKaM I,

MH(OPMALIMOHHBIX TEXHOJOTHH AJI pelIeHHUs
3aga4 B oomact OUmXK;

5 - OpraHu3yer
HCCIIEIOBATEIBCKYIO
BBITIOJTHEHUH
ucnons3ys UKT;
6 — HaxXOAUT, KIacCUPUIHUPYET, aHAIU3UPYET
Y CHHTE3UPYET METOJBI OICHKH PE3yJhTaTOB
nabopaTtopHbiXx  paboOT MO  JUCIUILIMHE
OYuX. u npuMeEHSET €e Ha MPAKTHUKE;

7 - MIPOTHO3HUPYET BO3MOYKHOCTH
(dhopMupoBaHHS MEXaHU3MOB,
o0ecrevnBarIIUX B3aUMOJCHCTBUE KHBOTO
OpraHm3Ma Kak IeJI0r0 C BHEIIHEH CPeoii;.

IPOCKTHYIO,
paboty npu
IPaKTUYECKUX 3a/IaHHH,

tasks using ICT;

6 - finds, classifies, analyzes and synthesizes
methods of evaluation of laboratory results in the
field of FLF and applies it in practice;

7 - predicts the possibility of forming mechanisms
that ensure the interaction of a living organism as a
whole with the environment.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

XKac pu3nonorusceIHbIH Ka3ipri acnekTiiepi

CoBpeMeHHbIE acTIeKThl BO3PACTHOM
(dbusznonorun

Modern aspects of age-related physiology

Kypcmuoiny kbickawa mazmynt / Kpamxoe codepicanue Kypca/ Course summary

[Ion  agamMHBIH = JKaiumbl,  SBOJIOLUSIIBIK,
MEIUITMHAIBIK KOHE HKOJIOTHSIITBIK
OHOJIOTUSACKIH, Heri3ri TEOPUSIIBIK
TY)KBIpBIMAAManapbl MEH ©3€KTi OaFbITTapbiH
seprrerial. Kypcra  agam  OHOJOTHSCHIH
3epTTeyIiH o/liCHaMaJIbIK IPUHLIUNTEP],
GU3MONOTHSUIBIK ~ peTTey,  (U3MOIOTHSUIBIK
GYHKIUSUTApABl  YUIIECTIpY KOHE KOpIIaFraH
OpTaHbIH OPTYPJI >KaFdailapeiHa Oeiimey,
ONApIbIH  KYHMETmK  KOHE  MOJEKYIAIbIK

MEXaHU3MJIEpI 3epTTeNe/I.MEXaHU3M/IED.

Jucnurnnuna H3y4yaer o01ryro,
IBOJIIOLIMOHHYIO, MEIULUHCKYIO U
9KOJIOTMYECKYIO OH1OJIOTHIO YeNoBeKa,
OCHOBHBIE TEOPETHYECKHE KOHLENIUU U
aKTyalpHble  HampasieHus. B kypce
HCCIIENYIOTCSI METOJOJOTUYECKUE TIPUHLIUIIBI
W3y4YEHUs ouonoruu YeJI0BeKa,

(U3MOIOTHYECKUE PETYISIIUN, KOOPAUHAIHS
u ajnantanus (QpU3NOJOTHYECKUX (QYHKIHMHN K
pPa3IMYHBIM YCJIOBHMSM BHEUIHEM Cpenbl, HUX
CUCTEMHBIE u MOJIEKYJISIPHbIE
MEXaHU3Mbl.MEXaHU3MBI.

The discipline studies general, evolutionary,
medical and ecological human biology, basic
theoretical concepts and current trends. The course
explores the methodological principles of studying
human  biology, physiological  regulation,
coordination and adaptation of physiological
functions to various environmental conditions,
their systemic and molecular mechanisms.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites
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OKy makcamuwt / Yueonan yenv/ Purpose

[Tonmi MEHTepY/liH Heri3ri MakKcaTbl
MaruCTpaHTTap IbIH OMOJIOTHSIIBIK KOIl XKHUIIIKTI
KYHelep TEOpHSCHIHBIH HETI3rl  epexenepiH,
3aMaHayd OJICTEPl MEH HOTWIKEJIEPIH MEHrepy,
onapibl KoyijaHa OuTy >KOHE OCBl HEri3lie —
CTYICHTTEPAIH Tipi QJIEMHIH Kypaem
KYPBUIBIMIBIK-() YHKITHOHAITBIK

YUBIMIACTBIPBUTYBIH TYCiHY1 OOJBIN TaObLIAIBI.

OcHoBHOI OCJIbKO OCBOCHHA JHCHUIIIMHBI

ABIIACTCA YCBOCHHUEC MaruCrpaHTaMu
OCHOBHBIX HOHO)KGHHﬁ, COBPCMCHHBIX
METOJ0B n PE3yJIbTAaTOB TEOpHU

OMOJIOrMYECKUX MHOTOYAaCTUYHBIX CHUCTEM,
YMEHUE I0JIb30BaThCsl UMM U Ha 3TOH OCHOBE
—  TIOHMMaHUsl  CTYIAEHTaMHU  CJIOXKHOMU
CTPYKTYPHO-(DYHKIIMOHAIBHOM ~OpraHu3alnuu
JKUBOT'O MHpa.

The main goal of the discipline is to master the
main provisions, modern methods and results of
the theory of biological multiparticle systems, the
ability to use them and, on this basis, the students '
understanding of the complex structural and
functional organization of the living world.

OKbimy

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

KypeTsl ¢oTTi agKTaraHHaH KeiiiH
OimiManymbLIap
1-moH OOWBIHIIA OKY MAaTEPHAIBIHBIH HETi3ri

KOMITOHEHTTEPIH OKBITy O/IiCTEeMECiH, OHBIH
O0acka FBUIBIMJIAPMEH 6©3apa  OaiIaHBICHIH,
HOPMAaTHUBTIK-KYKBIKTBIK Ky)KaTTap/pl,

MXMBC, mexTen KypchIHBIH Oarapiamanapbl
MEH OKYJBIKTapbIH Oiei;

2-0Ky MaTepHAJBIHBIH Ma3MYHBIH TaHIAHIbL,
OpPTYPJli KbI3MET TYPJIEPIH YHBIMIACTBIPY YILIiH
Ka3ipri 3aMaHFbl aKMapaTThIK TEXHOJIOTHSIIAPIbI
KOJIJaHaJbl, Y)KbIMJIBIK, TONTHIK >XOHE >KEKe
KBI3METTI THIMJII YHJIeCTIpesi;
3-KOFaM/IaCTBIKTAPIbIH  BOJIOIUSCHI
OLTIM/Il KOJIZaHAdbL;

4-eCcIMIIKTEp MEH >KaHyapiiap oJIeMiH XIKTey
JaFIbpUTaphIH MEHT€PTeH;

5-kocibM  TepMHMHIEp ~ MEH  YFhIMJAp.bl
MEHIepreH, OJapbl OKYy MaTepHallbiH Oepye
THIMA1 KOJIIaHAIbL;
6-OcimMIik  KoHe

Typasl

KaHyapjaap  QJIEMiHIH

ITocJie ycnemHoro 3aBepiieHusi Kypca
odyuyarwimuecs OyayT

1 — 3HaeT METOAWKY NpPENnoJaBaHHSI
OCHOBHBIX KOMITOHEHTOB y4eOHOTro
MaTepuaia 1o AUCUUILIMHE, €€ B3aUMOCBS3b C
JPYTUMH HayKaMd, HOPMaTHBHO-TIPABOBYIO
nokymentanuto, ['OCO, mporpammbel U
y4eOHUKH HIKOJIBHOTO Kypca;

2 — orOupaer cojiepkaHUe y4eOHOTrO
marepuaa, IPUMEHSET COBpPEMEHHBIE
UH(POPMAIMOHHEIE TEXHOJIOTUU ISt
OpraHu3aIu Pa3INYHbIX BUJIOB
JIEeATEIBbHOCTH, 3¢ heKTUBHO coderaer
KOJIJIEKTHBHYIO, IPYTIIOBYIO u
WH/IMBUIYAIbHYIO JESITEITLHOCTH;
3 — TIpuUMEHseT 3HaHui 00
COOOIIECTB;

4 — BnajeeT HaBbIKaMM Kiaccu(UKaLuu
PacCTUTEILHOTO U )KUBOTHOTO MUPA;

5 —  BIAJeeT npodecCuOHATbLHBIMU

9BOJJIIOIIMH

TEPMHUHAMH U TNOHATHAMH, 3(P(DEKTUBHO

After successful completion of the course,
students will be

1-knows the methodology of teaching the main
components of the educational material on the
discipline, its relationship with other Sciences,
legal documentation, SES, programs and textbooks
of the school course;

2-selects the content of educational material, uses
modern information  technologies for the
organization of various activities, effectively
combines collective, group and individual
activities;

3-applies knowledge about the evolution of
communities;

4-has the skills of classification of flora and fauna;
5-owns  professional terms and concepts,
effectively  applies them  when applying
educational material;

6-is able to determine the dominant flora and fauna
of geochronological periods;
7-finds, classifies, analyzes

and synthesizes
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T€OXPOHOJIOTUSITBIK
JOMHUHAHTTAPbIH aHBIKTAl anajpl;
7-TOMUHHUJ] SBOJIFOIMACHI TYypalibl aKIapaTThl
Tabampl, OKIKTCHII, Talafgalapl JKOHE CHHTE3
nenmi;

8-cabakThl Talgalabl JKOHE Ca0aKTBhIH O31HIIK
TajayblH KYpri3ei.

Ke3eHJEPIHIH

OpUMEHsieT WX TMpu Tojadye y4eOHOro
MaTepuania;

6 — ymeer ompenensATh JOMHHAHTBI
pacTHTENTPHOTO W JKUBOTHOTO  MHpa

T€OXPOHOJIOTMYECKUX TIEPUOJIOB;

7 — HaXOAWT, KJIACCH(PHULIUPYET, aHATUZUPYET
U CHHTE3UpYyeT MH(POPMAIUIO0 00 SBOIIOIHUH
TOMHUHUI;

8 — aHanM3uUpyeT YpOKM U TMPOU3BOAUT
caMOaHaJIN3 ypoKa.

information about the evolution of hominids;
8 analyzes the lessons and makes introspection of
the lesson.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

3aMaHFbI
petiHme

XKanyapmap  omeMiHiH  Kazipri
TaKCOHOMHMSICBIHBIH HETi31
MOJICKYJIANIBIK-TeHETUKAJIBIK d/IiCTEDI,
XKanyapinap ar3anapbIHbIH XPOHOOUOJIOTHSICHI

MonekynapHO-TEHETUUECKHE METOAbl  KakK
OCHOBA COBPEMEHHOM TaKCOHOMUH
’KUBOTHOI'O MHpa, XpoHoOHOIOTHS

JKMBOTHBIX OpTaHU3MOB

Molecular Genetic Methods as the Basis of
Modern Taxonomy of the Animal World,
Chronaobiology of Animal Organisms

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

[ToHHIH Ma3MyHBI TEHIIK KOHE METaOOTHKAIBIK
KEIJep, SKOJOTHUSIIBIK IOMYJISIUsIIap JKOHE
T.0. CHAKTBI OHOJNIOTHSUIBIK KOI  JKHIJIIKTI
KYHeNnepaiH KypbUIBICEI MEH KacueTTepiMeH
OaliIaHbBICTBI CypaKTap MEeHOepiH KaMTHIbI.

ConepmaHHe AUCHUIIIMHBI OXBATBIBACT KPYT
BOIIPOCOB, CBA3aHHBIX CO CTPOCHUEM U
CBOMCTBaMH OMOJIOTUYECKUX
MHOT'OYaCTUYHBIX CUCTEM, TAKUX, KaK I'CHHBbIC
U MeTabOoJIMYeCcKue CCTH, OKOJOTHUYCCKUC
nomyjaauuu M1 Apyrue, HUX ISBOJIOOUIO U
OCHOBHBIC MCTO/JbI aHAJIN34a.

The content of the discipline covers a range of
issues related to the structure and properties of
biological multiparticle systems, such as gene and
metabolic networks, ecological populations and
others, their evolution and basic methods of
analysis.

Iocmpexsusummepi / [locmpexsuszumot/ Postrequisites

bazoaphama rcemexuici / Pykosooumensv npozpammul/ Programme manager

Ilepexxorun 10.B.

‘ Ilepexxorun 10.B.

| Perezhogin Y.V.

Kanyapnap 3eonoyuscel/ Ieonoyua scusomuvix/ Evolution of Animals
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OKy makcamuwt / Yueonan yenv/ Purpose

Kanyapnap QJIeMiHIH IBOJIFOLIUSIIBIK
IPOLIECTEPIMEH MOTHUBAIUSHBI KAJIBIITACTHIPY

®opMupoOBaTh MOTHBALUIO c
HBOJIIOLIMOHHBIMU  IIPOLIECCAMU  JKHBOTHOTO
MHupa

Form motivation with the evolutionary processes
of the animal world

OKbimy

namuceci / Pezynomamot o0yuenusn / Learning outcomes

KypceTsl ¢oTTi agKTaraHHaH KeiliH
OimiManymbLIap
1-moH OOWBIHIIA OKY MAaTepPHAJBIHBIH HETI3r1

KOMITIOHEHTTEPIH OKBITy O/iCTeMEeCiH, OHBIH
O0acka FBUIBIMJIAPMECH 6©3apa  OaiIaHBICHIH,
HOPMATHUBTIK-KYKBIKTBIK Ky>KaTTap/pl,

MXXMBC, mekTten KypChIHBIH OargapiaManapsl
MEH OKYJIBIKTapbIH Oiei;

2-0Ky MaTepUAIBIHBIH Ma3MYHBIH TaHJIalIbl,
OpPTYPJIi KbI3MET TYpPJIEPIH YMBIMIACTHIPY YILIiH
Ka3ipri 3aMaHFbl aKMapaTThIK TEXHOJIOTHSIIAPIbI
KOJJIaHaJbl, Y)KBIMIBIK, TOMNTHIK >KOHE IKEKe
KBI3METTI THIMJI YiJIeCTipesi;
3-KOFaMJIaCTBIKTapJbIH  SBOJIOIHICHI
OLTIMII KOJIZAaHAdbL;

4-eCIMIIKTEp MEH >KaHyapjlap oJIeMiH XIKTey
JaFIbIIAPBIH MEHIEPreH;

5-kocibM  TepMHMHIEp  MEH  YFbIMJAp.bl
MEHTepIreH, oJapIbsl OKY MaTepHallbIH Oepyje
THIMA1 KOJIIaHAIbL;
6-OciMIiK  JKOHE
T€OXPOHOJIOTUSITBIK
JIOMHHAHTTAPbIH aHBIKTAH aajpl;

7-TOMUHU]] SBOJIOIMACHl TYpalibl aKMapaTThl
Tabanbl, JKIKTCHAl, TalJalabl >KOHE CHHTE3
e,

8-calbaKThl Tanmmainpl KOHE CA0AaKTBHIH O31HIIK

Typasl

KaHyapjap — QJIEMiHIH
Ke3eHIepiHiH

ITocJie ycnemiHoro 3aBepiieHus1 Kypca
odyuyarwimuecs OyayT

1 — 3HaeT MeTOAMKY MpenojaBaHus
OCHOBHBIX KOMITOHEHTOB yueOHOro
MaTepuaia 1o AUCUUILIMHE, €€ B3aUMOCBS3b C
JPYTUMH HayKaMd, HOPMaTHBHO-TIIPABOBYIO
nokymenrtanuto, ['OCO, mnporpammbl U
y4eOHUKH HIKOJIBHOIO Kypca;

2 — orOupaer cojepkaHuUe y4eOHOTO
marepuaa, IPUMEHSET COBPEMEHHBIE
UH(POPMAIMOHHEIE TEXHOJIOTUHU TUISt
OpraHu3aIu Pa3INYHbIX BUJIOB
JIEeATEIbHOCTH, 3¢ eKkTUBHO coderaer
KOJIJIEKTHBHYIO, IPYyTNIIOBYIO u
WH/IMBUYAIbHYIO JIESTEIbHOCTH;

3 — T[puMEHseT 3HaHusA 00 SBOJIIOLUU
COOOIIECTB;

4 — BnajeeT HaBbIKaMM KiacCU(UKaLUU
PacTUTEILHOTO U )KUBOTHOTO MHUPA;

5 —  BIAJeeT npodecCuOHATBLHBIMU
TEPMHUHAMH U  TMOHATHAMH, 3(P(PEKTUBHO
OpUMEHSeT UuX Npu Mojade y4yeOHOro
Marepuana,

6 — yMmeer ompeneniTb JIOMHUHAHTHI
pacTUTENILHOTO W JKMBOTHOTO  MHpa

TE€OXPOHOJIOTUYECKUX NIEPUOIOB;
7/ — HaXOJHUT, KJIacCUPUIMPYET, aHAIU3UPYET

After successful completion of the course,
students will be

1-knows the methodology of teaching the main
components of the educational material on the
discipline, its relationship with other Sciences,
legal documentation, SES, programs and textbooks
of the school course;

2-selects the content of educational material, uses
modern information  technologies for the
organization of various activities, effectively
combines collective, group and individual
activities;

3-applies knowledge about the evolution of
communities;

4-has the skills of classification of flora and fauna;
5-owns professional terms and concepts,
effectively  applies them  when applying
educational material;

6-is able to determine the dominant flora and fauna
of geochronological periods;

7-finds, classifies, analyzes and synthesizes
information about the evolution of hominids;

8 analyzes the lessons and makes introspection of
the lesson.

42




TaJgaybIH )KYPri3e/l.

U CHHTE3UpyeT MHGPOpPMAIUIO0 00 SBOJIOIHUU
TOMHHH]T;

8 — aHanu3upyeT YpOKH U TMPOU3BOAUT
CaMOaHaJIN3 ypoKa.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Bbuonorus sxoHe KycTap sl 3epTTeYAiH 3aMaHayn
omicrepi, Komman6ansl OMOJIOTHSHBIH 3aMaHAy!
acrmekTiuiepi

buomnorus U COBPEMEHHBIC METO/IBI
uccienoBanus ntui], COBpEeMEHHBIE aACTIEKTHI
MIPUKJIATHOW OMOJIOTHH

Biology and Modern Methods of Bird Research,
Modern aspects of applied biology

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

[Ton (U3HKAIBIK, XUMHUSUTBIK JKOHE
OMOJIOTHSUTBIK ~ CHUTIATTaFbl  KOpIIaFaH  oOpTa
(hakTopIapBIHBIH ocepiHeH XKaHyapJap
IBOJIFOIHUSICHI MOCEJICIIEPiH, KaHyapJap
MYIIeNepi MEH >KYHeNepiHiH CalbICThIPMAIbl
aHATOMUSICHI MEH IBONIONMSCHIH 3epTTeitai. On
COHBIMEH  Karap  JKaHyapiapAblH  Taifia
00TybIMEH (UIOTeHETUKAIIBIK
OaillaHpICTAPBIHA, JKaHyapiap
MOMYJSIIUACHIHBIH ~ TeHO(OHABIH ~ ©3TepPTETIH
(dakTopiapra, TCHETHKAJIBIK JKOHE aBTOMATTHI
MpoLIeCTEPre JKOHE creruduKanus XKolgapblHa
ocep erelii: reorpadusuIbIK KOHE IKOJIOTHUSITBIK.

JluctruinHa u3y4aeT MpoOIeMBbl 3BOJIOIUU
JKUBOTHBIX B YCJIIOBUSIX  BO3JCHCTBHUSA
(bakTopoB cpenbl GU3HIECKON, XUMUYSCKON H
OMOJIOTUYECKON TPUPOBI, CPAaBHUTEIBHYIO
AQHATOMHIO W SBOJIIOLUIO OPraHOB M CHCTEM
OpraHoB KHMBOTHBIX. Elo 3arparuBarorcs
TaK)Ke MPOUCXOKICHNE U (PUIOTCHETUICCKUE
CBS3M KUBOTHBIX, (AKTOPBI, H3MEHSIOIIHIE
reHO(OH/] TOMYJISIHIA )KHBOTHBIX, TCHETUKO-
ABTOMATUYECKHWE  TMpOLecChl U MYTH
BUJ1000pa30BaHMUS: reorpadpuyeckoe u
HKOJIOTHYECKOE.

The discipline studies the problems of animal
evolution under the influence of environmental
factors of physical, chemical and biological nature,
comparative anatomy and evolution of organs and
systems of animal organs. It also touches upon the
origin and phylogenetic relationships of animals,
factors that change the gene pool of animal
populations, genetic-automatic processes and
pathways of speciation: geographical and
ecological.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

| -

bazoapnama sncemexuici / Pykosooumens npozpammst/ Programme manager

ITepexorun 10.B.

‘ ITepexorun 10.B.

| Perezhogin Y.V.
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