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LUIUIMH KOMIIOHEHTAa IO BBIOOPY M UX KpPaTKOe ONMCAHUE C YKAa3aHHUEM LIeJIM M3y4eHHsl, COIep-
YKaHUS U 0XKUJIaEMBIX PE3YyJIbTaTOB O0yUEHHUS.
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choice and a brief description of them, indicating the purpose of the study, the content and ex-
pected learning outcomes.
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KIPICIIE

DJEeKTHBTI MOHAEP KaTaJorbl OKBITYIBIH KPEIUTTIK Kyieci OOWbIHIIA KYpacThIPhLIAIb.
DJIeKTUBTI TOHACP KaTajoTbl >KYHEJICHTeH TaHJay OOWBIHINA IMOHAEP Ti3IMIH JKOHE OJIapAblH
KBICKa CUTIATTAMAChIH KapaCThIPaJIbl.

OKy »ocrnapbIlHIaFbl OApJIBIK MMOHIEP YII IUKIIFA OIpIKTIPUIIL: JKaambel OUTiM Oepy IHUKIIBI
(OKBIT), 6a3aneik nouaep mukisl (BI1), kocinrenaipy moraepi muksl (KIT).

Kanmer OimiM Oepy MOHIEP IMKIBI MaMaHHBIH HHTEJUICKTYaIbIK, JKEKE TYJIFAIIBIK,
QJIIEYMETTIK TYPFBIJA JaMyblHa MYMKIHAIK Oepesi. basanbik moHaep muKIIbl Ooamak MaMaHHBIH
MaMaH/IbIFbIHA COMKec (PyHIaMeHTaIABIK OUTIMIHIH KaJblTacyblHa OarbITTananbl. Kocintenaipy
MOH/EP LUKIIBI KOCIOM KBI3METTIH HAKThI CAaChIH/Ia KOJJAHBUIATHIH apHAWbBI OUTIMIL, TaFIbIHEI,
KY3BIPETTIIIKTI aHBIKTAMIBI.

binim amymer Tuntik oky OarmapiamachbiMeH OEKITUITeH MaMaHABIKTApAbIH MiHICTTI
KOMIIOHCHT MOHJCPIH MEHI'CPYMEH KaTap, YCHIHBUIBII OTBIPFAH TaHJay OOWBIHINA MOHACPII
TaHJAI alybl THIC.

BBEJIEHHUE

[Ipu kpeauTHO# TexHONOrHH OOy4YeHUs! pa3pabaThIBaeTCs KATaJOT 3JIEKTHBHBIX IHCIIH-
rH. KaTaor 3JeKTHBHBIX TUCIUIUIMH MPEICTABIISICT COO0H CHCTEMaTH3UPOBAHHEIN NIEpeYCHb
JTUCITUIIMH KOMIIOHEHTA 110 BEIOOPY M COAECPKHUT KPAaTKOE UX OMHCAHUE.

Bce nmucnumivabl yaeOHOTOo TUIaHa 00bEeMHEHBI B TPU IHUKJIA: UK 00IIe00pa3oBaTeIib-
Heix gucuurud (OO/), uukn 6a3oBbix aucuuiuivH (B/1), uukn npodunupyrommux AUCHUIUIAH
(T1JD).

Hukn o6ureoOpa3zoBaTeNbHBIX TUCHUILUIMH MIPEANONIaraeT MoAr0TOBKY HHTEIUIEKTYyalbHO-
r0o, JINYHOCTHOTO U COIMATBHO-PA3BUTOrO crieruaimcta. [{ukir 6a30BbIX JUCIHHILTAH HAIIPABJICH
Ha (popmupoBaHue y Oyaymiero crnenuanicra GyHaaMeHTaaIbHbIX 3HAHUN 0 COOTBETCTBYIOIIEH
crienuaibHOCTH. 1K nmpoumupyonmx AUCIHUILINH ONpPEeeIIsIeT epeueHb CleUalbHBIX 3Ha-
HUH, yMEHUH, HABBIKOB U KOMITETEHIIUI MPUMEHUTEIHHO K KOHKPETHOH chepe mpodeccuoHanb-
HOM eITeTLHOCTH.

Hapsiny ¢ u3ydeHuneM MUCHUIUIMH 00S3aT€IbHOTO KOMITIOHEHTA, YCTAHOBIEHHBIX THIO-
BBIM YUYCOHBIM TUIAHOM CIICIIHATLHOCTH, 0OYUAIOIIUICS TaKXKe JIOJDKEH BHIOpATh JJIs M3YydeHUs
JTUCITUTIMHBI KOMIIOHEHTA IO BBIOODY.

INTRODUCTION

With credit training technology, a catalog of elective disciplines is developed. The cata-
log of elective disciplines is a systematic list of disciplines of the component of choice and con-
tains a brief description of them.

All disciplines of the curriculum are combined in three cycles: the cycle of general educa-
tional disciplines (OOD), the cycle of basic disciplines (DB), and the cycle of majors.

The cycle of general educational disciplines involves the preparation of an intellectual,
personal and socially developed specialist. The cycle of basic disciplines is aimed at the for-
mation of a future specialist fundamental knowledge in the relevant specialty. The cycle of ma-
jors defines a list of special knowledge, abilities, skills and competencies in relation to a specific
area of professional activity.

Along with the study of the disciplines of the compulsory component established by the
Model Curriculum of the specialty, the student must also choose to study the discipline of the
component of choice.



7MO01501 Buosorus 6inim 6epy 0araapjaMachbIHbIH 3J1eKTHBTI MIH/AEp Ti3imi
IlepeyeHb 31eKTUBHBIX IMCHHUILIHH oOpa3oBaTeabHoi mporpaMmmbel /MO01501 buosorus
The list of elective disciplines of the educational program 7M01501 Biology

ITon ataysl / HaumeHOBaHUE AMCIUTUIMHBI

Cemectp

Ocimuikrep unorenuscel/
duoreHus pacTeHu/
Phylogeny of plants

OCIMAIKTEPIIH IBOIOLHUSACHI/
DBOJIIONHS PACTCHHM/
Evolution of plants

1

EI/IOHOI‘I/IHHHH TapUXBbI )KOHC Q,Z[iCHaMaCBI/
Hctopust u meromonorust Onosorun/
History and Methodology of Biology

JXorapsl OKy OpHBIHAA OMOJIOTHUSHBI OKBITY 9/IicTEMECi/
Meroayka mpenojaBaHusi OMOJIOTHH B BBICILIEM y4eOHOM 3aBeICHUN/
Methods of Teaching Biology in Higher Education Institution

EI/IOJIOI‘I/IHJIHK AKIIapaTThbl i3zIey JKOHC KYPBIIIbIMI Ay TCXHOJIOFI/I?[CI)I/
TexHosorus noucka u CTPYKTypUpOBaHUs OMOIOTUYECKOM nH(popManu/u
Technology for Searching and Structuring Biological Information

XKepycTi axoxyiienepaiH SKOIOTHICHI )KOHE oJlap.ibl Kopray/
DKOJIOTHA Ha3eMHBIX DKOCUCTEM U UX oxpaHa/
Ecology of Terrestrial Ecosystems and Conservation

broanyanTypaitikTi cakray/
Coxpanenue 6uopaznoobpazusi/
Conservation of Biodiversity

OMI)IpTKaCI)ISHapI[BIH CaJIbICThIPMAJIbI aHATOMUSICHI/
CpaBHI/ITeJ'IBHaSI aHaTOMUS OECIIO3BOHOYHEIX/
Comparative Anatomy of Invertebrates

[Tapazuromnorus/
[Tapazuronorus/
Parasitology

XKepnix Tipi KaObIFHI jkoHE skahaHABIK Kayin-KaTepiep/
JKusas 06o0s10uka 3emMiu U 17100aIbHBIE BEI3OBEI/
The Living Shell of the Earth and Global Challenges

Kanyapnap onemiHiH Ka3ipri 3aMaHFbl TAKCOHOMUSICHIHBIH HET131 PETIH/IE
MOJIEKYTaNIbIK-TeHETUKAIIBIK 9JIiCTEP1/

MonexkynsapHO-TeHEeTUUECKHE METOJbI KaKk OCHOBA COBPEMEHHOM
TaKCOHOMUHU KUBOTHOTO MHpa/

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

Anam xoHe jkaHyapiap (pU3HONOTUACKIHBIH Ka3ipri mpobiaemanapsl/
CoBpeMeHHbIe TPOOIeMBI (PU3UOTOTHHN YETOBEKA W )KUBOTHBIX
Modern Problems of Human and Animal Physiology




AJtaM OMOJIOTHSCBHIHBIH 1predti mpobaemManapbl/
@OyH1aMeHTaIbHBIE TPOOJIEMBI OMOJIOTUHN YeTOBeKa/
Fundamental Problems of Human Biology

buonorus sxoHe KycTappl 3epTTEeYAiH 3aMaHayu dicTepi/
buosorus 1 cOBpeMEHHbIE METO/IbI UCCIICI0BAHMS ITHIY/
Biology and Modern Methods of Bird Research

XKanyapnap ar3anapblHbIH XPOHOOUOIOTHUSICHI/
XPpOHOOMOIOTHUS KUBOTHBIX OPTraHU3MOB/
Chronobiology of Animal Organisms

10

DBOJIOLUSIIBIK OMOJIOTHS/
DBOIOIIHOHHAsS OHOIOTHs/
Evolutionary Biology

XKanyapiap 3BoNOIHSICH/
DBOJOLIMS )KUBOTHBIX/
Evolution of Animals




1 cemecTp / 1 cemectp / 1 semester

[Ton araysl / HaumeHnoBaHue
nucrmmiasl / Name of the disci-
pline

OCIMAIKTEP ®UJIOTEHUACHI

®UJIOTEHUSI PACTEHUI

PHYLOGENY OF PLANTS

AKaieMUKaIbIK KPEIUT CaHbl,
6akputay Typi / KommdaectBo
aKaJeMIYEeCKUX KPEAUTOB, (hopMa
koutpoisi / Number of academic
loans, form of control

5 akageMusibIK kpeaut, emTuxad (KT)

5 akanemuueckux kpeauta, sk3ameH (KT)

5 academic credits, exam (CE)

Ipepexsusutrep / [IpepekBU3UTHI
/ Prerequisite

BakanaBpuat Oarmapmamacs! ( 00TaHHUKA,
OCIMJIIKTEp CHCTEMATHKACHI XKoHE T. 0.)

IIporpamma GakanaBpuarta ( boranmka,
Cucremaruka pacTeHui u T.]1.)

Bachelor's degree program ( Botany, plant
Systematics, etc.)

Iocrpexsmsurtep /
IMoctpexsusutel / Postrequisite

KOpBITBIHIIBI MATHCTPITIK 3€PTTEY KYMBICHL.
ITpaKTHKAJIBIK KOHE FHIJIBIMHU-3€PTTEY
KBI3METI.

Hrtorosast Maructepckas HCCienoBaTeIbCKast
pa6orta. [IpakTrueckas U HaAY4HO-
HCCIICIOBATENBCKAsSL JIEATEIbHOCTb.

Final master's research work. Practical and re-
search activities.

OKy MakcaTbl MeH MiHzeTTepi /
VueGHast 1ienb U 3amaun / Learning
Goal and Objectives

Punnodurren Oactam >xoHE MyK Topi3ai

eciMiiKTepre JIeHiHTi KOFAPFBI
OCIMAIKTEP/IIH Heri3ri TONITaPbIHBIH
CUCTEMAaTHKAChIH,  MOpQOJIOTHICH  MeH
AHATOMMUSICBIH, 9KOJIOTUSICBIH JKOHE
reorpaduscelH  3eprTey. barmapnama

o6uocdepaHbIH Ko OONiTiH KypaHThIH KoHE
KepJie OpraHHKaJbBIK 3aTTap oKacayna
IICTTYIN PeJ aTKapaThlH, COHMA-aK OYKil
JKaHyapiap oleMi YIIH KOPEeKTeHy Ke3i

W3ydyenue  cucreMaTHk, MOpQGOJOTHH U
aHATOMHH, IKOJOTUM M reorpaduu OCHOBHBIX
Ipynn  BBICHIMX  PacTeHWH, Ha4yMHAs  C
PUHUOGUTOB W MOXOBHAHBIX W 3aKaHYMBas
L[BETKOBBIMHU pacTeHUsIMH. IIporpamma
NpHU3BaHa  CIOCOOCTBOBAaTH  (HOPMHUPOBAHHUIO
NPEICTaBICHNHA O PACTEHHUSIX, COCTaBIISFOLINX
Oonpmryto 4actb Owocepbl W UTPArONIUX
peLIAIONIyI0 pONb B CO3AaHMM Ha 3emie
OPraHMYECKUX BEIIECTB, a TAKXKe SBIIIOIIMXCS

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

JKOHE aJIaMHBIH [IAPYallbUIBIK KbI3METI | MCTOYHMKOM TNHTaHWsl st Bcero skusotHoro | valuable material for human economic activity.
YIIiH KYHIBI Marepuai OOJbII TaObIIaTBIH | MApAa W LEHHEHIIMM  MarepuajgoM IS
oCIMIIIKTEp TypaJibl TYCIHIKTEpIIi | XO3HCTBEHHON AEATEIHHOCTH YEIOBEKa.
KAJIBITACTRIPYFa BIKIIAN €Tyre apHAIFaH.
OKpITYI6IH HOTHXKEC] / Pesynprar - OWOJIOTHs calajgapblHBIH Iprefi »oHe | -  3HaeT | MOHUMAET: Teopernko- | - knows and understands: theoretical and
obyuenus / Learning outcome Ka3ipri ~ MoceNieNlepiHiH ~ TEOPHUSIBIK - | METOJOJOTHYECKHE OCHOBBI methodological bases of fundamental and
olicHaMalbIK ~ Herizgepin  Oimemi  xoHe | GyHIAMEHTaJIbHBIX M COBpeMeHHBIX mpobieM | modern problems of branches of biology, ;
TyCiHem], ; oTpaciei Ouoyoruy, ; - knows and understands: the essence and
- Oimeni  »xkoHe  TyciHemi:  TYKbIM | - 3HaeT M moHmMaeT:  cymHocth W | distinctive features of heredity and variability;

KyaJlayIIbUIBIK TEH ©3TeprillTiKTiH MoHi
MEH epeKILeIiKTepi;

- WHHOBaIMAHBI Oarayail anajpl, >xobanmal
anajpr;

- NIHHOBALIMSIJIBIK OMJIAy/bl KOPCeTe ;

OTJIMYHUTEILHEIE OCOOEHHOCTH
HaCJICACTBCHHOCTH U U3BMCHUYHNBOCTH,

- YMCCT OLICHUBATD, IPOCKTUPOBATH HHHOBALINH;
- ACMOHCTPUPYCT NHHOBAIITMUOHHOC MBIIJICHUEC,

-know how to evaluate, design, innovation;
-demonstrates innovative thinking;




IToHHIH KBICKAIIA CUIIATTaMAachI /
Kpatkoe onucanue TUCIUIUTHHEI /
Discipline Summary

OciMaiKTep IYHHMECIHIH aiyaH TYPJILIIri,
OCIMAIKTEPAIH JaMybl MEH KYPBUIBICHIHBIH
HETIi3rl 3aHJbUIBIKTApbl, OJIAPABIH MLIBIFY
Teri, ecimaikrep MeH Oacka ga Tipi
OpraHu3MJIep apachIHIOAFbl e3apa KapbIM-

KaTbIHACTA, OJNap/IbIH MEKEeHJIeY
OpTachIMEH OaiIaHBICHIH KepceTei.
OcimuikTepai (QUIOTCHHUANIH TCOPHSIBIK
HETi3ZIEpiH  OKBIN-YHpEHY  CTYJICHTTEp

TaKCOHOMIUTBIK 3€PTTEYICPIiH TaFIbLIaphl
MEH OJICTepiH MEHIEePETiH, OCIMIIKTEpIiH
OPTYPJIi JKYHENi TONTAPBIHBIH OKUIIepIMECH
TaHBICATHIH  NPAKTUKAIBIK cabaKTapMeH
cyleMeNieHyi THicC.

MHoroo6pa3ue pacTUTEIbHOTO MUPa, OCHOBHBIE
3aKOHOMEPHOCTU DPa3BUTHUS U CTPOEHHUs pacTe-
HUM, MX NPOUCXOXKICHUS, B3aMMOOTHOUICHUS
MEKAY PacTEHHSMH M JPYTUMH >KHBBIMH Opra-
HU3MaMH, JEMOHCTPUPYET UX CBSI3U CO CPEoi
oburanusa. V3ydeHne TEOPETHIECKUX OCHOB
(hUIIOTEHUH PACTEHUH JTOJPKHO COTPOBOXKIATHCS
MPaKTHIECKUMH 3aHSATHUSIMH, HA KOTOPBIX CTy-
JICHTHI OBJIAJICBAIOT HABBIKAMU M METOIAMH TaK-
COHOMMYECKHMX HCCIEOBaHUM, 3HAKOMATCS C
MPEJCTaBUTENIAMU  Pa3HBIX CHUCTEMAaTHYECKUX
IPYII PaCTCHUH.

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. The study of
the theoretical foundations of plant phylogeny
should be accompanied by practical classes,
where students master the skills and methods of
taxonomic research, get acquainted with
representatives of different systematic groups of
plants.

Kypacteipyust / Pazpaboruuk /
Developer

Iepe:xorun IO. B. 6uoJiorns rul1bIMIA-
PhIHBIH KaHAMIATHI, Ipogeccop

Mepexorun FO.B. k.0.H, npodeccop

Borodulina O.V., Ph.D., professor

[on ataysr / HamMeHoBaHHE
mucuuruinasl / Name of the
discipline

OCIMAIKTEPAIH 3BOJIONUACHI

3BOJIIOIM A PACTEHUM

EVOLUTION OF PLANTS

AxaJleMUKaJIbIK KPSIHUT CaHBbl,
6akputay TYpi / KonmdaectBo
aKaJJeMHYECKUX KPEIUTOB, (hopMa
kontposisi / Number of academic
loans, form of control

5 akageMusIBIK Kpeaut, emtuxaH (KT)

5 akageMu4ecKkux KpeauTos, dk3ameH (KT)

5 academic credits, exam (CE)

Ipepexsusurrep / [IpepexkBusutsl | bakamaspuar Oarmapmamacel ( Boranwka, | [Iporpamma  GakamaBpmata (  boranmka, | Bachelor's degree program ( Botany, plant
/ Prerequisite oCIMIIKTEP (PU3HOJIOTHSICHI JKOHE T. 0.)) du3noorus pacTeHuil u T.1.) Physiology, etc.)
IToctpekBusuTTEp / - KOpBITBIHIBI MATHCTPITIK 3€PTTEY KYMBICHL. | ITOTOBas MAarucrepckasi —HCCIEI0BATENbCKAs Final master's research work. Practical and re-
IMoctpexsusutel / Postrequisite HpaKTI/I.KaJ'ILIK KOHE  FBUIBIMH-3epTTey | pabora.  IIpakTHdeckast W HAYTHOS | (oo ivitios
KBI3METI. HCCIIe/TIOBATENIBCKASL JEATENHHOCTb.
OKy MakcaTbl MEH MiHIETTEDI / Ar3anapielH,  OHOJIOTHSIIBIK — OpTypiiiirin | M3y4yuts OMOJIOTMYECKOE paznooOpasue | Study the biological diversity of organisms. The
VYueOHas 1ens u 3agaun / Learning | seprrey. Kes kenren >xyieni seprreymid | opranusmoB.  OcHoBHas  1meiap  JiroGoro | main goal of any systematic study is to classify
Goal and Objectives Heri3ri MakcaThl — Kasipri (>koHe OYpBIH | CHCTEMaTHYECKOTO HCCIIeIOBAHMS — | existing (and pre-existing) diversity and
OosrFaH) aylyaH TYPJIUTIKTIH JKIKTeNyl jKoHe | KiaccuuKaumus CYIIECTBYIOILETO (u | establish kinship and evolutionary relationships

opraHm3MJIepliH  Typiaepi MeH Oacka
TOoNnTaphl (TAaKCOHAAp) apachbiHJa TYBICTHIK

CYIIECTBOBABIIETO paHee) MHOrooOpasust |
YCTaHOBJICHHE POACTBEHHBIX M IBOJIOLHOHHBIX

between species and other groups of organisms
(taxa).

JKOHE IBOJIOLMSIIBIK KATBIHACTAP/IBI OPHATY. | OTHOLIEHWH MEXIY BHAAMH W JIPYTHMH
rpyINamMy OPraHu3MOB (TAKCOHAMM).
OKBITYIBIH HOTHKEC] / Pe3ynbrar - OHOJIOTHS cCaJaJapblHBIH ipreii JkoHe | -3Haer u MOHMMAET: teopeTrko- | - knows and understands: theoretical and
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obyuenusi / Learning outcome

MOCeIIeNIePiHiH
HETI3JIePiH

Kazipri
QIiCHAMAJIBIK
TyCiHen], ;

- oureni JKOHE TYCiHemi: TYKBIM
KyaJIayIIbUIBIK TI€H ©3TeprillTiKTiH MOHI
MeEH epeKIIeNTiKTepi;

- MHHOBAIMSAHBI Oaramail amaibl, »koOajaii
aapl;

- MHHOBAIMSUIBIK OMJIaY /bl KOPCETE i,

TCOPUSUTBIK -
Olmeni  JKOHE

METO/I0JIOTHYECKUE OCHOBBI
(hyHIAMECHTANILHBIX M COBPEMEHHBIX TpPOoOIeM
oTpacieii ouonoruy, ;

- 3HACT ¥  IIOHHUMAET:
OTJIMYHUTEIbHBIC OCOOCHHOCTH
HACJICJICTBEHHOCTH U M3MEHYMBOCTH;

-yMeeT OLIEHUBATh, IPOSKTUPOBATh HHHOBAIIHH;
- ICMOHCTPUPYET MHHOBALIMOHHOE MBIIIJICHHUE;

CYIIHOCTh W

methodological bases of fundamental
modern problems of branches of biology, ;
- knows and understands:
distinctive features of heredity and variability;
- know how to evaluate, design, innovation;

- demonstrates innovative thinking;

and

the essence and

[ToHHIH KBICKAIIA CUITaTTAMAackI /
Kparkoe onucanue TUCIUTUTUHEL /
Discipline Summary

OCIMIIKTEpIiH JBONIONUACH-OHOC]EepaHbIy
KeIl OeJriH KypalThIH jkoHE xep OeTiHe
OpraHMKaJbIK 3aTTap jKacaya eIyl pes
aTKapaThlH OCIMIIKTEp/iH XyileleHyi MeH
TYBICTBIK OalaHBICTAPbl TYpPAajbl FHUIBIM.
"OciMaiKkTep OBo-norusicer” KypCHI
CTYICHTTEpPIl OCIMIIKTEp OJIEMIHIH aayaH
TYPIAUTITIMEH, OCIMIIKTEepIiH JaMybl MEH
KYPBUIBIMBIHBIH, HETI3T1 3aH/IbLIBIKTAPIMEH,
ONIApIBIH MIBIFY TETIMEH, OCIMIIKTEp MeH
Tipi OpraHusMJiep apachlHAaFbl  e3apa
acepiiecyJepMeH TaHBICTBIPA/bI, OJIAPbIH
JKyHe TomTapbl MEH MEKCHEY OPTaChIMEH
OaiiIaHBICEIH JAMBITAIEL.

DBOMOIMS PACTEHHI — HayKa O CHUCTeMa-
THKE M POJCTBEHHBIX CBSI35IX PACTCHUM, CO-
CTaBJIAIOIIMX OONBIIYI0 YacTh Ouochepsl U
UTPaIONIMX PEHIAIONIYI0 PONb B CO3JaHUM Ha
3emiie opraHmuyeckux BemiecTB. Kypc «39Bo-
JIIOLMSL PACTCHUI» 3HAKOMHUT CTYACHTOB C
MHOr000Opa3HeM pPacTUTEIILHOTO MHpa, OC-
HOBHBIMH 3aKOHOMEPHOCTSIMH Pa3BUTUS U
CTPOCHHSI PACTEHHUIl, MX NPOHCXOKICHUEM,
B3aMOOTHOIICHUSAMH MEXAY PACTCHHAMH U
JIPYTMMH OKUBBIMH OpraHU3MaMH, JEMOH-
CTPUPYET HX CBSI3M MEXIY CHCTEMATHYCCKH-
MU IPYIIIaMH U CO CPeoit OOMTaHMSI.

Plant evolution is the science of the systematics
and relationships of plants that make up a large
part of the biosphere and play a crucial role in
the creation of organic substances on Earth. The
course "plant evolution" introduces students to
the diversity of the plant world, the main laws of
the development and structure of plants, their
origin, relationships between plants and other
living organisms, demonstrates their relationship

between system groups and the environment.

Kypacteipyust / Pazpaboruuk /
Developer

Hepe:xorun 0. B. 6uoJiorus rul1bIMIA-
PHIHBIH KAaHAUAATHI, Ipodeccop

Mepexorun FO.B. k.0.H, npodeccop

Borodulina O.V., Ph.D., professor

[Ton ataysr / HammeHnoBaHune
mucummuinael / Name of the
discipline

BUOJIOTI'USAHBIH TAPUXbI )KOHE
OIICHAMACBI

HUCTOPUA U METOAOJIOI'UA
BHOJIOT'UN

HISTORY AND METHODOLOGY OF
BIOLOGY

AKaJIeMUKaJBIK KPETUT CaHBbI,
Oaxpinay Typi / KonmmyaectBo
aKa/JIeMMYECKUX KPEeAUTOB, hopma
konTpoust / Number of academic
loans, form of control

4 akapemusnsIK KpeauT, emtuxad (KT)

4 axkameMHYecKuX KpeauToB, sk3ameH (KT)

4 academic credits, exam (CE)

IMpepexsusutrep / [IpepexkBU3NTHI
/ Prerequisite

bakanaBpuar 6arnapnamacs ( boranuka,
ociMIKTep (PHU3HOJIOTHSCHI JK9HE T. 0.))

[Tporpamma 6akanaBpuara ( boranuka,
Du3nosorus pacTeHuu u T.4.)

Bachelor's degree program ( Botany, plant
Physiology, etc.)

IMoctpexBuzuTTEp /
IMoctpexBusutel / Postrequisite

KOpBITBIHIBI MATUCTPITIK 3EPTTEY KYMBICHI.
[IpakTUKaIBIK )KOHE FBUIBIMU-3EPTTCY
KBI3METI.

HTorosas marucrepckas ucciefoBaTenabcKast
pabora. [IpakTnyeckast ¥ Hay4HO-
HCCIIEOBATEIbCKAsl ACATEIbHOCTB.

Final master's research work. Practical and re-
search activities.
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OKy MakcaTbl MEH MiHzeTTepi /
VuebHast uenb U 3amauu / Learning
Goal and Objectives

Ocbl TOHHIH TYNKI MakcaThl OHOJIOTHS
JAMYBIHBIH JIOTMKACBIH FBUIBIM  CaJlachl
peTiHze, Ochl canamarbl OLTIM MPOrPEeciHiH
3aHIBUIBIKTAPBIH aIly OOJBIT TaOBUIAIEL.
Bysl FBUIBIMIAFBl MaHBI3/bl  OKHFAIAP/Ib
cUTaTTayMeH HeMece TITIT1 OHBIH
JaMybIHJaFbl  0acThl CBHI3BIKTAP/bI  HKOHE
0acTel Ke3eHIepai OeayMeH IIeKTeIMeni,
COHIali-aK FBUIBIMHBIH COJI HeMece 0Oacka
KE3eHIe KOJI JKETKI3TEHIH, COHBIH
apKachlHIa OHOJIOTHs JKETICTIKTEepiHEe KOJI
JKeTKisrewin  cumarrtaiigel.  Ockl  IOH
HIeHOepiHIe CTYJCHT OHOJIOTTHIH
JaMYbIHBIH MarucTpaib/Ibl JKEJICiH
Oakputam, Oenrimi Oip HAOYipAiH HAKTHI
OMONOTHANBIK OUTiMI MEH TYCIHIKTEpiHiH

KoneuHoit  menpt0  JaHHOM  JUCLUIUIMHBI
SBIIICTCA  PACKPBI-THE  JIOTHKH pa3BUTHS
6uosorum, KaK oTpaciu HayKH,
3aKOHOMEPHOCTEN Iporpecca 3HaHUKW B JaHHOU
obmactn. DTO HE OrpaHWYMBACTCS JIUIIb
OTIMCaHWEM BaKHEWIIHX COOBITHI B HayKe WIN
JaKe BBIICICHUEM TEHEPaNbHBIX JIMHEH U
TJIaBHBIX JTallOB B €€ PpAa3BUTHH, a TaKkke
OIIMCHIBAET TO, YTO OBIIO TOCTHTHYTO HAYKOH B

TOT WJIM MHOH Nepuoj, Kak u Onaromaps 4emy,

OBUIM JOCTUr-HYTHl yclexu Ouonoruu. B
paMKax JaHHOW IMCUMIUIMHBI CTYAEHT OHOJIOT
nMeer BO3MO>KHOCTb MIPOCIICAUTH

MaruCTPAIbHYIO JIMHUIO PA3BUTHsI OWUOJOTHH U
IIOHATHh XapakTep H YPOBEHb KOH-KPETHBIX
OMOIOTHYEeCKAX 3HAHWW W  MPEICTaBICHHU

The ultimate goal of this discipline is to reveal
the logic of the development of biology as a
branch of science, the laws of the progress of
knowledge in this field. This is not limited to
describing the most important events in science,
or even highlighting the General lines and main
stages in its development, but also describes
what was achieved by science in a particular
period, as well as what made it possible to
achieve the success of biology. Within the
framework of this discipline, the student of
biology has the opportunity to trace the main
line of development of biology and understand
the nature and level of specific biological
knowledge and ideas of a certain era, i.e., the
actual material that a particular era had, and on

cUmaThl MEH JIeHreiiH, srHu Oenrimi Oip | ompedenenHoit smoxu, T. e. (akrudeckuit | the basis of which the leading concepts of
JOyip/iH HAaKThl MaTepUasblH TYCiHyre | mMarepual, KOTOPBIM pacnonarana ta wid unas | biology  were  formed, developed and
MYMKIHJIK aJajisl. 9M0Xa, ¥ Ha OCHOBE KOTOPOro CKiIambiBanuch, | transformed.
Pa3BHBAINCh M IMPEOOPA3OBBIBAINCH BEoYIHE
KOHIICIITNH OHOIOTHH.
OKpITYI6IH HOTIKEC] / Pe3ynbrar - OWOJIOTHs canajgapblHBIH iprefi »oHe | -  3HaeT | MOHUMAET: Teoperuko- | - knows and understands: theoretical and
obyuenust / Learning outcome Kasipri MocenemnepiHin TEOPHUSIIBIK- | METOJOIOTHIECKHE OCHOBBI methodological bases of fundamental and
omicHaManbIK ~ Heri3mepiH Oimemi koHe | GpyHIaMEHTANBHBIX W COBpeMeHHBIX mpoGmem | modern problems of branches of biology, ;
TyciHemi, ; oTpacieit OuoJoruy, ; - knows and understands: the essence and

- TYKBIM KyaJayIIbUIBIK TIE€H ©3TeprilTiKTiH
MOHI MEH alphIKIa epeKmenikTepin oireni
JKOHE TYCIHEI;

- WHHOBAIMAHBI Oaraynail anajel, >kobamal
aNasipl;

- MHHOBALIMSUIBIK OMJIay/Ibl KepceTesi;

- 3HACT nu IIOHUMACT:
OTJINYUTEIbHBIE OCOOEHHOCTH
HACIEICTBEHHOCTU U U3MEHUHBOCTH;

- YMeEeT OLICHUBATh, IIPOCKTUPOBATh HHHOBAIIHH;
- IEMOHCTPUPYET UHHOBAIIHOHHOE MBIIUICHUE;

CYIIHOCTh U

distinctive features of heredity and variability;
- can evaluate and design innovations;
- demonstrates innovative thinking;

IToHHIH KBICKAIIA CHIIATTaMackl /
Kpartkoe onucanue TUCHHATUTHHEI /
Discipline Summary

Buonorust FRUIBIMBIHBIH JaMYBIHBIH HETI3r1
kezeHuepi. Exenri I'penwmsimarel, exenri
Pumperi AHTUKAJIBIK  FBIJIBIM. XVIII
FachIpJarsl OHOJIOTHMSHBIH JaMy TapUXBbl.
17-18 racwipiapaa 300JI0THSHBIH AaMybl. Ipi
3o001orTap, XKaHyapiap cHCTeMaTHKACHIHBIH
JKETICTIKTEPI. 17-18 FachIpJIapIarsl

OCHOBHBIC 3Tallbl Pa3BUTHS HAYKH OHMOIIOTHH.
AnTHuHas Hayka B JlpeBHeil I'penuu, [peBHeM
Pume. 3apoxnaeHue cCOBpeMEHHOH OWoJIoTHH B
XVI u XVII BB. UcTopus pa3BuTust OHOIOTHH B
XVIII Beke. PazButre 30010rmn B 17-18 Bekax.
Kpymnneiimme 300510TH, JOCTHXXEHHS CHUCTEMa-
THUKH JKUBOTHBIX. Pa3Butne Goranuku B 17-18

The main stages of development of the science
of biology. Ancient science in Ancient Greece,
Ancient Rome. The origin of modern biology in
the XVI and XVII centuries. History of biology
in the XVIII century. Development of Zoology
in the 17th and 18th centuries. Major zoologists,
achievements in animal taxonomy. Development
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OoraHukaHblH pAamybel. EH ipi xkyifenep-
OOTaHHKTED. 17-18 FacbIpJIapAarbl
MEIUIMHAHBIH JIaMybl. AJlaM aHaTOMUSCHI
MeH (U3HOJOTHSCHIHIAFEl IPOTPECCUBTI
6arsiTTap. XVIII raceipmarer bruonorus. 19
Facelp/la JKaHA FHUIBIMH  OaFbITTApIbIH
naiiga 6omysl. MUKpOOHOIOTUSHBIH TaMYBHI.
19 FachIpABIH YIBI OpBIC FAJIBIMAAPEL.
1. YonuxanoB-¥Y el FaIIbIM HKOHE
casgxarmibl. ['eHeTHKaHBIH Taiaa Ooybl
xoHe namybl. JXKep Oerinze emipaiH mnaiiga
Oonybl Typalsibl TYCIHIKTIH namybl. Kasipri
3aMaHfbl KO3Kapac caM03apoXKACHUE eMip.
XX FaCbIpJarbl buomnorus. CaHkrT-
[etepbypr, Moackey, Kue, Amnmartsl,
HoBocubupck 3amaHayn ipi OHOJOTHSITBIK
MekTenTepi. ANBIC  mmerenmepreri  ipi
FBUIBIMH OMOJIOTHSUTBIK MEKTEINTep.
Bronorusinarel 3amanayu OarbITTap.

Bekax. KpymHelimne cucremMatnku — OOTaHHKH.
PazButne mMenununsl B 17-18 Bekax. IIporpec-
CHBHBIC HAIPaBIICHUS B aHATOMHUH M (H3HOIIO-
run 4enoseka. buonorus B XVIII Beke. Ioss-
JIEHUE HOBBIX Hay4YHBIX HalpasiieHUH B 19 Beke.
PasButne mmukpoOmonormu. Benwkme pycckue
yueHble 19 Beka. U.BanuxaHoB — BeNIUKUM yude-
HBII ¥ MyTEHIECTBEHHUK. 3apOXKACHUE U Pa3BH-
THE TeHETHKH. Pa3BUTHE NpencTaBIEHUS O 3a-
poxnaeHun >ku3HM Ha 3emiie. CoBpeMEHHBIE
B3IJIA/IBI HA caMOo3aposKAeHue Xu3HU. bronorus
B XX Beke. CoBpeMEHHBIC KPYITHEHIIHE OUO0IIO0-
rudeckue mikosbl Cankr-IlerepOypra, MockBbl,
Kuesa, Anmater, HoBocubupcka. Kpynuetimime
Hay4HbIC OMOJIOTHYECKHE LIKOJbI JAaJbHETO 3a-
py6exbs. CoBpeMEHHBIE HalpaBiICHUS B OHOIIO-
THH.

of botany in the 17th and 18th centuries. The
largest taxonomists are botanists. Development
of medicine in the 17th and 18th centuries.
Progressive directions in human anatomy and
physiology. Biology in the XVIII century. The
emergence of new scientific directions in the
19th century. Development of Microbiology.
Great Russian scientists of the 19th century. CH.
Valikhanov is a great scientist and traveler.
Origin  and  development of  genetics.
Development of the concept of the origin of life
on Earth. Modern views on the self-generation
of life. Biology in the XX century. Modern
major biological schools in Saint Petersburg,
Moscow, Kiev, Almaty, and Novosibirsk. The
largest scientific biological schools of foreign
countries. Modern trends in biology.

Kypacteipymrsr / Pazpaborank /
Developer

Bopoayauna O.B., 0MoJi0orusi FuLIbIMIA-
PBIHBIH KAaHAUAATHI, mMpodeccop

Bopoayauna O.B., k.6.H, npogeccop

Borodulina O.V., Ph.D., professor

[on ataysr / HamMeHoBaHHE
nucummuineel / Name of the
discipline

"KOFAPBI OKY OPHBIHJA
BUOJIOTUSTHBI OKBITY
9JIICTEMECI

METOJAUKA INPENNOJABAHUA
BUOJIOI'NA B BBICIIEM YYEBHOM
3ABEJEHUUN

METHODS OF TEACHING BIOLOGY IN
HIGHER EDUCATION INSTITUTION

AKaJIeMUKaJBIK KPEIUT CaHBbI,
Oakpinay Typi / KonmmuecTBo
aKaJIeMUYEeCKUX KPEAUTOB, (hopMa
kouTposst / Number of academic
loans, form of control

5 akageMusIbIK Kpeaut, emtuxas (KT)

5 akageMHU4ecKHuX KpeanTos, sx3ameH (KT)

5 academic credits, exam (CE)

IMpepexBusutrep / [IpepexkBU3NTHI
/ Prerequisite

TTonai OKBITY "ITcuxonorus" JKoHE
"memaroruka’ XKaimbl KypcTapbIMEH TaHBICY
0apbICBIHAA  MATrUCTPAaHTTAPABIH  alFaH
oumimMaepine Heri3aene/i, COHJBIKTaH
JIATAKTUKAHBIH, SKAJIIBI epexernepin
Kaitanamaiinpl, Tek omapasl  JKOO-nma
OMOJIOTHSIHBI OKBITY epeKIIelNirine Kapai
KapacThIpabl.

Uzyuenne xypca Oasupyercs Ha 3HAHHSAX,
MOJYYCHHBIX MarucTpaHTaMu NpU 3HAKOMCTBE C
o0mmMu KypcaMu «[Icuxomorus» "
«[legarorukay, Mo3TOMy He AYOIHPYET OOIIUX
MOJIOXKCHUAN TUIAKTUKH, a JHIIh PACCMaTPUBACT
MX B MPEJIOMJICHUH K Crieliu(UKe TPernoiaBaHus
6momnornu B BY3e

The study of the course is based on the
knowledge obtained by undergraduates when
familiarizing with the General courses "Psy-
chology" and "Pedagogy", so it does not dupli-
cate the General provisions of didactics, but only
considers them in relation to the specifics of
teaching biology at the University
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[MocTpexBusurtep /

KOpBITBIHIBI MarHCTPIIIK 3€PTTEY JKYMBICHI.

Hrorosas MarucCTepcCkKad HcCCJI€A0BaTCIbCKasA

Final master's research work. Practical and re-

IMoctpexsusutel / Postrequisite [pakTUKaJbIK  KOHE  FBUIBIMH-3epTTey | pabora.  I[lpakThueckas Mo HAYMHOS | (oo o rivities

KBI3METI. HCCIIeIOBATENbCKAsL ACATEIbHOCTb.
OKy MakcaTbl MEH MiHzeTTepi / XKorapsr oKy opHbiHOa OuonorusHel | DopMupoBaHHe cuUcCTeMbl 3HaHHME O Meromax, | Formation of a system of knowledge about
VueGHas 1ienb 1 3a1aun / Learning | OKBITYABIH — oficTepi,  Tociumepi  MeH | mpueMax H  TEXHOJOTHAX  mpemomaBamust | methods, techniques and technologies of teach-

Goal and Objectives

TEXHOJIOTHSUIIAPEl  Typansl OimiM JKyHeciH
KaJIBINTACTHIPy, COHOal-aK MeqaroruKajblK
NpaKTUKagaH OTy Ke3iHae OWOIOTHsIIBIK

Omoylornu B BEICIIEM YyYeOHOM 3aBEICHUH, a
Take (HOPMUPYET TEOPETHYECKYylo 0a3y st
BBIPA0OTKH MPO(ECCHOHANBHBIX MPAKTHYSCKUX

ing biology in higher education institutions, as
well as forms a theoretical basis for developing
professional practical skills in teaching biologi-

MOHJEP/I OKBITYJBIH KOCIOM MPAKTUKANIBIK | HABBIKOB MpenoiaBaHus ouonornueckux | cal subjects during the course of pedagogical
JaFabUIApBIH KaJIBINITACTHIPY YIUIH | IPEAMETOB BO BpeMs HPOXOXKACHHUS | practice.
TEOPHUSIIIBIK 0a3aHbl KATBIITACTHIPA/IBI. MeIATOTHYECKON MPAKTHKH.
OKpITYI6IH HOTIXKEC] / Pe3ynbrar - OWOJIOTHs canajapblHBIH iprefi »oHe | -  3HaeT | MOHUMAET: Teopetuko- | - knows and understands: theoretical and meth-
obyuenust / Learning outcome Kasipri Mocelnenepitin TEOPHUSIIBIK- | METOJOIOTHIECKIE OCHOBBI odological bases of fundamental and modern
omicHaManbIK ~ Heri3gepiH Oimemi  koHe | pyHAaMEHTANBHBIX M COBpeMeHHBIX mpobiem | problems of branches of biology, ;
TyciHemi, ; oTpacreit 6uosoruy, ; - knows and understands: the essence and dis-

- TYKbIM KyaJayIIbUIBIK TICH ©3repPrillTiKTIH
MOHI MEH alpBIKIIa epeKIIeNTiKTepiH Oimemi
YKOHE TYCIHEI;

- MHHOBAIlMSAHBI Oarajail amajapl, koOamait
anajel;

- HHHOBAIMSUIBIK OMJIAY/Ibl KOPCETEIl;

- 3HACT n IIOHUMACT:
OTJIMYHUTEILHEIE OCOOEHHOCTH
HaCJICACTBCHHOCTH U U3BMCHYHNBOCTH,

-YMECT OLICHMUBATh, IPOCKTUPOBATL MHHOBALIUU,
- ACMOHCTPUPYCT NHHOBATMOHHOC MBIIIIJICHHUE,

CYIIHOCTh U

tinctive features of heredity and variability;
- can evaluate and design innovations;
- demonstrates innovative thinking;

[ToHHIH KBICKAIIIA CUITATTAMACHI /
Kparkoe omnucanue JUCHUTLTAHEL /
Discipline Summary

bronorust  OKBITYHIBICHIHBIH — 9iCTEMEIIK
JaWBIHABIFBIHIIA JOpIC KypCHI €peKIle OpbIH

anajel. Hopic, TInTi JKaHa
TEXHOJIOTHSUIAPBI  Maiianany  KesiHze
CTyJIEHTTepre op OHWOJOTHSUIBIK TIOHHIH
HETi37iepi YChIHBUIATBIH HETi3Ti omic OObIT
Kama  Oepeni. BronorusHel  OKBITY
QMiCTEMECIHIH HET13r1 IUIaKTUKAIBIK
MIPHUHITUIITEPI. Buonorusiael OKBITY

yaepiciage TopOueiey. BHONOTHSIHEI OKBITY
omicTepi. BHONOTHSHBI OKBITY Kypalaapsbl.
IckepmikTep MeH JIaFIbLTAPIBI
KaJIBIITACTHIPY. BHOJOTHSIBIK YFBIMIAPIBIH
JIaMYHBI. Buonorusineik OLTIMHIK
TEXHOJIOTUSUIBIK ~ HeTi3fepi. BuoigorusHbI
OKBITY yaepiciHme MHHOBALMSIIBIK
TEXHOJIOTHSIIAPBI €HT13Y.

Ocoboe MecTo B METOIMYECKOH IOJTOTOBKE
npernoaaBaTest OMOJOTMH 3aHUMAaeT JIeKIIH-
OHHBIN Kypc. Jleknus, naxe Teneps, MIpU HUC-
MOJIb30BAHUU HOBBIX TEXHOJIOTHH, OCTaeTcs
OCHOBHBIM METOJIOM, C TIOMOIIBI0 KOTOPOTO
CTYAEHTaM IIPETOJHOCATCS OCHOBBI KaXKTOMH
Onosorndeckol  aAuCHUIIIHHBL.  OCHOBHBIE
JUJIaKTUYECKUE MPHUHIMIIBI B METOAUKE 00Yy-
yeHust Owosnornu. Bocnuranwe B mporecce
oOydeHus Ouosorun. Meroasl 00y4eHHS
6uonornu. CpezacrBa 00ydeHHs OWOJIOTHH.
@dopMHpOBaHHE YMEHHMH U HaBBIKOB. Pa3Bu-
THE OMOJIOTHYEeCKHUX MOHATHH. TexHomornue-
CKHE OCHOBBI OMOJIOTMYECKOTO 0Opa3oBaHUS.
Bueapenre WHHOBAIlMOHHBIXTEXHOJIOTHH B
nporiecc o0ydeHus: OMOJIOTHH.

A special place in the methodological training of
a biology teacher is occupied by a lecture
course. Lecture, even now, with the use of new
technologies, remains the main method by
which students are taught the basics of each bio-
logical discipline. Basic didactic principles in
the methodology of teaching biology. Education
in the process of teaching biology. Methods of
teaching biology. Tools for teaching biology.
Formation of skills and abilities. Development
of biological concepts. Technological bases of
biological education. Introduction of innovative
technologies in the process of teaching biology.
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Kypacteipymst / Pazpaboruuk /
Developer

Bopoayauna O.B., 6uoJiorusi FuLIbIMIA-
PHIHBIH KaHIHIATHI, Npogeccop

Boponyauna O.B., k.0.H, npogeccop

Borodulina O.V., Ph.D., professor

[Ton araysl / HaumeHnoBaHue
nucimmiasl / Name of the
discipline

BUOJIOTUSLIBIK AKITAPATTHI
I3JEY ')KOHE KYPBLIBIMJIAY
TEXHOJIOTUSICBI

TEXHOJIOI'UA IIOUCKA "
CTPYKTYPUPOBAHMSI
BUOJIOTMYECKOU NTH®OPMAII

TECHNOLOGY FOR SEARCHING AND
STRUCTURING BIOLOGICAL
INFORMATION

AKaJleMUKaJIBbIK KPEIUT CAHBbI,
6akputay TYpi / Kommgaecto
aKaJeMI9IEeCKUX KPEAUTOB, (hopMa
koutpoiist / Number of academic
loans, form of control

5 akageMusIBIK Kpeaut, emtuxaH (KT)

5 akageMHU4ecKrux KpeanTos, k3ameH (KT)

5 academic credits, exam (CE)

Ipepexsusutrep / [IpepekBU3UTHI
/ Prerequisite

Buoorus KIHE nH(pOpMaTHKa
TOFBICBIHAAFbI TMIHACP 6I/IOJ'IOFI/ISIJ'II>IK
00BEKTIIEpII  3epTTeylde  aKMapaTThIK
TEXHOJIOTUSIIAP IBI KOJIJTAHYABIH  TYpii

ACIIEKTiJIepiH KapacThIPaThIH.

JUCUMIUIMHEL ~ HAa  CTBIKE  OHOJIOTMH |
HHPOPMATUKH PACCMATPUBAIOIINE DPA3TUYHBIC
aCIEKTHI NIPUMEHEHU nH(pOpMaMOHHBIX
TeXHOJ’IOFHﬁ B HCCIICOOBAHUAX 6I/IOJ'IOFI/I‘~IGCKI/IX
00BEKTOB.

Disciplines at the intersection of biology and
computer science that consider various aspects
of the use of information technologies in the
research of biological objects.

[MocTpexBuzurtep /

KOpBITBIHIIBI MATHCTPITIK 3€PTTEY JKYMBICHI.

Hrorosas MarucCTepCkKasd HcCCJI€A0BaTCIbCKasA

Final master's research work. Practical and re-

IMoctpexsusutel / Postrequisite [MpakTUKaJbIK  JKOHE  FBUIBIMH-3epTTey | padora.  I[IpakTHueckas Mo HAYMHO- | (oo o ctivities
KBI3METI. HCCIIEA0BATENLCKAS JESITENLHOCTD.
OKy MakcaThl MEH MiHIeTTepi / Kypc xommeroTepiik TexHukaubsl THiMal | Kypc HampaBlieH  Ha  MOATOTOBKY | The course is aimed at training specialists with
VYueOHast uenb u 3amaun / Learning | koigaHyapl skoHE OMOJIOTHS canachlHOa | CHEeNUaNncToB, obmamaromux 3uanusmMua  u | Knowledge and skills that ensure the rational use
Goal and Objectives KociOM KpI3METTe 3aMaHayd akKmapaTThIK | HaBbIKaMu, obOecrieumBaromiumu parmonansHoe | 0f computer technology and the effective use of
TEXHOJOTUSIIAPABI  THIMII NalfaiaHy/pl | MPUMEHEHHE  KomIbloTepHOH  TexHuku u | modern information technologies in professional
KaMTaMachl3 eTeTiH OuUTiM MeH narapira ue | a3QQeKkTHBHOE HCIONb30BaHHEe CcoBpeMeHHbIX | activities in the field of biology. The teaching of
MaMaHaapAbpl  Jaspiayra  OarbITTaiFaH. | HHOOPMAIMOHHBIX TEXHOJIOTHit B | the course is based on the use of modern

KypcTbl OKBITY 3aMaHayd KOMIIBIOTEPIIIK
TEXHWKAa MEH OarmapiaMajblK KaMTamachl3
€Tyl KOoJIJaHyFa HeTi3/IeNreH.

npodeccHoHAIPHON AEATETBHOCTH B 00JIacTH
6monoruu. IlpenogaBanne kypca 6asupyercs Ha
HCIIOJIb30BaHUU COBPEMEHHOM KOMIIBIOTEPHOU
TEXHUKH ¥ IPOTPAMMHOTO 00eCTeueHs.

computer equipment and software.

OKpBITYIBIH HOTHXeECT / Pe3ynbpTar
obyuenust / Learning outcome

- Owomorusi cajamapeIHBIH Iprefi  JKoHe
Kazipri MacenenepiHig TEOPHUSIIBIK-
oliCHaMamnbIK Heri3jepiH Oimemi  xoHe
TyCiHe], ;

- TYKBIM KyaJayIIbLUIBIK TICH ©3TepPrillTiKTiH
MOHI MEH alpbIKIIa epeKIIeNiKTepid Oinexi
JKOHE TYCIHEI;

- HMHHOBAIlMSAHBI Oarajlai anajel, >koOaai
anajel;

- HHHOBAIMSUTBIK OMJIay/ 16l KOPCETE/Ii;

- 3HaeT u ITOHNMAET: TEOPETHKO-
METOZOIOTHIECKHE OCHOBBI
(hyHIaMEHTAIBHBIX M COBPEMEHHBIX Mpo0iIeM
oTpaciei Ouoyoruy, ;

- 3HaeT W  TOHHMAeT:
OTJIIMYUTENbHBIE OCOOEHHOCTH
HACJIEACTBEHHOCTH U U3MEHUYMBOCTH;

-yMeeT OLEHUBATh, IPOEKTUPOBATh HHHOBALIH;
- IEMOHCTPHUPYET UHHOBALIMOHHOE MBIIIICHUE;

CYLIHOCTb U

- knows and understands: theoretical and meth-
odological bases of fundamental and modern
problems of branches of biology, ;

- knows and understands: the essence and dis-
tinctive features of heredity and variability;

- can evaluate and design innovations;

- demonstrates innovative thinking;

13




IToHHIH KBICKAIIA CUITATTAMACKI /
Kpatkoe onucanue TUCIUIUTHHEI /
Discipline Summary

KyppUlbIMIBIK ~ OMOJIOTHSUTIBIK — aKMapaTThl
CaKTay »JKOHE TaJJaylblH KOMIIBIOTEPIIIK
TEXHOJIOTHSIIApBl. DJIEKTPOHABIK KecTesep
CaHABIK aKNapaT MacCHBIMEH JKYMBIC XKacay
Kypaisl petiange. [epekrep 6a3acel opTypai

TUOITEC  MAacCHBTEPMEH JKYMBIC  ICTey
KYpajbl peTiHae
KYPBLUTBIMIBIK, aKmapar. PensuusibIk,

nepektep ©Oa3acelH OacKapyIObslH —Kasipri
KYHECIHIH Heri3ri MYMKIHJAIKTepi JKoHe
oJlapbl OMOJIOTHAAA KOJJIAHy TaxXipuodeci.
JlepekTepai  aHBIKTAY  JKOHE  CaKTay,
JCpEKTepl OHAey, IepeKTepi Oackapy.
Cypaynap aepektepii 0acKapyIblH JKOHE
olapabl  TANAAayIOblH  HETi3ri  Kypajbl
periHe,  OJapIbIH  HYCKamapbl  MEH
NPaKTUKAJBIK KOJIAHBUTYBL. JIMHAMUKAIBIK
KOHE CTAaTHUKAJbIK JEpEKTep >KUBIHTHIFBI.
Cysriney, mapaMeTpiiK KoHE KypJHeni
cypaymnap. dopmanapsl, olapaslH Typiepi
xoHe Makcarbl. dopmanapabl THKIpUOETiK
Kypy xoHe Oamtay. Ecenrtep nepekrepai
HIbIFapy Kypajbl peTiHjie

KoMmnbproTepHbIC TEXHOJOTHMH XPaHCHUS U
aHau3a CTPYKTYPHUPOBAHHOM OHOJIOTHYECKO
uHpOpMaNUU. DIEKTPOHHBIC TaOMUIBI Kak
HHCTPYMEHT paboThl C MACCHBAMH YHCIIOBOI
nHpopmanuu. bas3pl JaHHBIX KaK HHCTPYMEHT
paboThl C MaCCHBAMH  Pa3HOTHITHOM
CTpyKTypupoBaHHOH uHpopmanuu. OCHOB-
HBIE BO3MOXHOCTH  COBPEMEHHBIX CHCTEM
YIPaBICHUS PENAIMOHHBIME 0a3aMu JaHHBIX
1 OIIbIT HUX MHCIIOJIB30BAHUA B 6I/IOHOFI/II/I.
OmnpenesieHue 1 XpaHEHUE JaHHBIX, 00paboT-
Ka JIaHHBIX, YIpaBJICHHE TAHHBIMHU. 3alIpOCHI
KaK OCHOBHOM MHCTPYMEHT YIIPaBJICHUS JaH-
HbBIMU U UX aHaJIu3a, UX BapuaHTbl U IPAKTU-
YecKoe HCIoNb30Banue. JluHamudeckuil u
cTaTudeckuil Habopbl AaHHBIX. DuibTpanu-
OHHBIE, MAPAMETPUUECKUE U CIIOKHBIE 3aMpo-
col. DopMbl, UX BUIBI U HazHaueHwue. [Ipak-
THYECKOE MOCTPOEHHE M HACTPOiKa (HopM.
OTyeThl KaK HHCTPYMEHT BBIBOJIA JTAHHBIX

Computer technologies for storing and analyzing
structured biological information. Spreadsheets
as a tool for working with arrays of numeric
information. Databases as a tool for working
with arrays of different types structure
information. The main features of modern
relational database management systems and
their experience in biology. Data definition and
storage, data processing, and data management.
Queries as the main tool for data management
and analysis, their variants and practical use.
Dynamic and static datasets. Filtering,
parametric, and complex queries. Forms, their
types and purpose. Practical construction and
configuration of forms. Reports as a data output
tool

Kypacteipyust / Pazpaboruuk /
Developer

Hepe:xorun 0. B. 6uoJiorus rul1bIMIA-
PHIHBIH KaHAUAATHI, Ipodeccop

Mepexorun FO.B. k.0.H, nmpodeccop

Borodulina O.V., Ph.D., professor

2 cemecTp / 2 cemecTp / 2 semester

[Ton ataysr / HammeHnoBanune
mucrmmutiast / Name of the disci-
pline

JKEPYCTI DKOKYWEJEPIIH
SKOJIOTUSICHI JKOHE OJIAP/IbI
KOPFAY

9KOJIOI'ist HASEMHBIX DKOCUCTEM
N UX OXPAHA

ECOLOGY OF TERRESTRIAL
ECOSYSTEMS AND CONSERVATION

AKajieMHUKaJIbIK KPEANUT CaHbl,
6akpitay Typi / Konngectso
aKaJIeMMYECKUX KPEeAUTOB, (hopma

5 akanemusutbIK kpeaut, eMmtixas (KT)

5 akameMHu4ecKux KpeauToB, sk3ameH (KT)

5 academic credits, exam (CE)
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kouTposist / Number of academic
loans, form of control

[pepexBusutrep / [IpepexkBU3NTHI
/ Prerequisite

"buosnorus" Bb OakanaBpuat noHaepi»

Jucnunnunael 6akanaBpuata OIl «buonorus»

Bachelor's degree courses in biology»

IMocrpekBusutTEp /
IMoctpexsusutel / Postrequisite

KOPpBITBIHIBI MAaTUCTPITIK 3€PTTEY KYMBICHI.
[TpakTHKAJIBIK JKOHE FhIIBIMU-3EPTTEY
KBI3METI.

HToroBasi MarucTepckasl HCCiIea0BaTelIbCKast
pabora. [IpakTrueckas W HaydHO-
HCCIICIOBATENBCKAsL ACATEIBHOCTb.

Final master's research work. Practical and re-
search activities.

OKy MakcaThl MEH MiHAETTepi /
VYuebnas 1iens 1 3amaun / Learning
Goal and Objectives

TaburaT  TeH  KOFaMHBIH  TYpPAaKThI
JaMYBIHBIH HETI3Ti 3aHABUIBIKTAPB Typajibl
TYTac TYCIHIK KaJIBIITACTEIPY.

Minnetrep:
- Tipl OpraHu3Mep/iH, dpTYp:i AeHreineri
9KOXKYHeneplnid, kannel — OuochepaHbIH

KBI3MET CTYiHIH HETI3rl 3aHIbUIBIKTaPBIH
JKOHE OJIAPBIH OPHBIKTBUIBIFBIH 3€PTTEY . ;
- buoCdepa koMIOHEHTTEpiHIH ©3apa
OpeKeTTEeCYiHiH  HETI3rl  3aHIBUIBIKTaphI
JKOHE aJlaMHBIH I[MapyamIbUIBIK KBI3METiHIH
SKOJIOTHSUIBIK ~ CaJIaphl Typaibl  OlLmiMIi
KaJIBIITaCTBIPY, acipece TaOUFATTHI
maiianany KapKbeIHIBUTBIFEI XKaFTalbIHIA;

- oprypm emgep MeH KaszakcraH
PecniyOnukacelHaa — TYpakThl  JaMyIbIH
TY)KbIPBIMJIAMAJIAPhl, CTPATETUsIAPhl MEH
MIPAaKTUKAJBIK MIiHAETTEpi Typaibl Kasipri
3aMaHFbl KO3KapacTap/Isl KaJIBIITACTHIPY,

(I)OpMI/IPOBaHI/Ie LEJIOCTHOTO NPEACTABJICHUA 00

OCHOBHBIX ~ 3aKOHOMEPHOCTSIX ~ YCTOHYHBOIO
pa3BUTHSI IPUPOJIBI U OOIIECTBA.

3amauu:

- W3y4YdTh  OCHOBHBIE  3aKOHOMEPHOCTHU
(yHKIIMOHMPOBAHUS JKUBBIX OPraHu3MOB,

9KOCHUCTEM PAa3IMYHOTO YPOBHS OpTaHHU3aIlWH,
Orocdepsl B IIEJIOM U X YCTOHYHUBOCTH,

- chopmupoBaTh 3HaHHSA 00  OCHOBHBIX
3aKOHOMEPHOCTSX B3aMMOJIEHCTBHS
KOMIIOHEHTOB ~ OMOC(epsl M DKOJIOTHYECKHX

MOCTENCTBUAX XO3JHCTBEHHOW JESTEIBHOCTU
YeIoBeKa, 0COOEHHO B YCIIOBHSAX
MHTEHCU(DHUKAIIMH TPUPOIOTIOIH30BaHNS;

- c(hopMHUPOBATH COBPEMEHHBIC MPEICTABICHUS
0 KOHICHIHAX, CTpaTerudax " MPAKTUYCCKUX
33/la4yax YCTOWYUBOIO Pa3BUTHs B Pa3IMUYHBIX
crpanax u Pecmyonuke Kazaxcran;-

Formation of a holistic view of the main laws of
sustainable development of nature and society.

Tasks:

- to study the basic laws of functioning of living
organisms, ecosystems of various levels of
organization, the biosphere as a whole and their
stability;

- to form knowledge about the basic laws of
interaction of components of the biosphere and
the environmental consequences of human
economic activity, especially in the conditions
of intensification of natural resource use;

- to form modern ideas about the concepts,
strategies and practical tasks of sustainable
development in various countries and the
Republic of Kazakhstan;-

OKpBITYIBIH HOTHXeECT / Pe3ynbpTar
obyuenust / Learning outcome

- OMoJoTHS canaNaphIHBIH ipTeii XKoHe
Ka3ipri MoceesepiHiH TEOPHUSIIBIK-
olliCHaMaJbIK HETi3/IepiH Oineli KoHe
TyciHen], ;

- TYKBIM KyaJIayNIbUIBIK TIEH ©3reprillTiKTiH
MOHI MEH alpbIKIIa epeKIIeTiKTepin Oinexni
KoHE TYCiHei;

- MHHOBALIMSIHBI Oaraiail anajsl, xobanai
ananel;

- MHHOBAIMSUIBIK OMJIAY bl KOpCEeTel;

- 3HaeT u ITOHNMAET:
METOZ0IOTHIECKHe OCHOBBI
(hyHIaMEHTAIBHBIX M COBPEMEHHBIX IpoOiIeM
oTpaciei Ouoyoruy, ;

- 3HaeT W  TOHHMAeT:
OTJIIMYUTENbHBIE OCOOEHHOCTH
HACJIEACTBEHHOCTH U U3MEHUYHMBOCTH;

-yMeeT OLIEHHBATh, IPOEKTHPOBATh HHHOBAIINY;
- IEMOHCTPHUPYET HHHOBAI[IOHHOE MBIIUICHHE;

TEOPETHKO-

CYLIHOCTb U

- knows and understands: theoretical and meth-
odological bases of fundamental and modern
problems of branches of biology, ;

- knows and understands: the essence and dis-
tinctive features of heredity and variability;

- can evaluate and design innovations;

- demonstrates innovative thinking;

[ToHHIH KBICKAIIA CUITATTAMAacChI /

[Tonnig OasalbIK KOHIISTITUSIIAPHI,

bazoBeie KoHIIETIITUT JUCIUTIIINHBI, ouo-

Basic concepts of the discipline, ecosystem
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Kpatkoe onmucanue TUCIUIUTHHEI /
Discipline Summary

9KOXYHenepiy Ouoreorpaduschl, Xepycri
9KOXKYHeepiHiH apTypJIiIiri,
9KOXYHenepniy OwoanyaHTYpiilri, aca
MaHBI3ABl  Kayilm  (akTopiapel  KoHE
ONIApIBIH JKEPYCTi JKOXKYyHenepiHe Kepi
ocepi, JKEpyCTi JKOXYHelIepiH KOopray
MPUHITUIITEPI MEH IMIapanxapbl JKOHE THICTI
3aHHAMa, MOHHTOPHHI OJiCTepi JKOHE
YKAKCHI TOXKIpHOE MBICAITIAPHL.

reorpagui0  JKOCHCTEM,  pa3HOOOpasue
HA3eMHBIX  JKOCHCTEM, OHOpa3HOOOpasue
9KOCUCTEM, HaubOJIee BaXKHbIE (aKTOPBI PHC-
Ka ¥ WX HETaTHBHOE BO3JEHCTBHE HAa HA3eM-
HBIC 9KOCHCTEMBI, IPUHIUIBI U MEPhI 3allu-
TBI Ha3eMHBIX 3KOCHCTEM W COOTBETCTBYIO-
TIee 3aKOHOIAaTeNbCTBO, METOIBI MOHUTOPHH-
ra ¥ IPEMEPBl  XOPOIIei PaKTHKH.

biogeography, terrestrial ecosystem diversity,
ecosystem biodiversity, the most important risk
factors and their negative impact on terrestrial
ecosystems, principles and measures to protect
terrestrial ecosystems and relevant legislation,
monitoring methods and good practices.

Kypacteipymst / Pazpaborank /
Developer

Bbparuna T.M., Ouosiorus
FBLIBIMIAPBIHBIH TOKTOPHI, Npodeccop

Bbparuna T.M., 1.6.H., npogeccop

Bragina T.M., Doctor of Biological Sciences,
Professor

[Ton araysl / HaumeHnoBaHue
mucrmmutiasl / Name of the disci-
pline

BUOAJIYAHTYPJIVIIKTI CAKTAY

COXPAHEHME BUOPA3HOOBPA3US

CONSERVATION OF BIODIVERSITY

AKaZieMUKaJIbIK KPETUT CaHbl,
6akputay Typi / KonudyectBo
aKaJIeMHYEeCKUX KpeaAuToB, hopma
kontposist / Number of academic
loans, form of control

5 akageMusIbIK Kpeaut, emTuxas (KT)

5 akaJeMU4ecKHUX KpeanuTos, sk3ameH (KT)

5 academic credits, exam (CE)

[pepexusutrep / [IpepekBU3UTHI
/ Prerequisite

"Buonorusa" bb OakanaBpuaT moHmepi»

Jucnummnas! 6akanaBpuata Ol «buonorms»

Bachelor's degree courses in biology»

IMocrpexBusutTep /
IMocTpexBusuts / Postrequisite

KOpBITHIH/IBI MATHCTPITIK 3€PTTEY HKYMBICHI.
[TpaKTHKAJIBIK JKOHE FHIIBIMU-3EPTTEY
KBI3METI.

HToroBast MarucTepckas HCCIIea0BaTeNIbCKast
pabora. [IpakTnyeckast ¥ Hay4HO-
WCCIIEJIOBATENIbCKasl AESTEIbHOCTb.

Final master's research work. Practical and re-
search activities.

OKy MakcaThl MEH MiHAETTEpi /
VuebHast uenb U 3amauu / Learning
Goal and Objectives

KaypiMaacTBIKTap MEH KEePrilliKTi
ayMakTapIblH OMOaTyaHTYPIIIK JCHICHiH
Oaranay/bplH PAKTHKAIBIK MIHIETTEPIH
LICHIY oHe TaOUFATThI Naliamany/bIH
OpTYpIIi KyHenepine OaliIaHbICThI
OnoayaHTYPIUTIKTIH e3repy OomkaMIapbsIH
xKacay.

KypcteiH MiHZETTEDI

- Ecentepii typwic KOrOFa, HRICAHAAPIBI
TaH/IayFa JKOHE aJFaIllKbl Te000TaHHKAIIBIK
JKOHE IeMOTpaQUsIIBIK MaTepHaIap Ibl
KUHAYFa YHUPETY;

- MATUCTPAHTTAP/IbI 3aMaHAYU
KOMITBIOTEPITIK OaFpapiaManapibl KOJIaHy

PelieHre MpPakTHYECKHUX 3a]ad OLEHKH YPOBHsI
OmopasHOOOpa3usi COOOIIECTB M JIOKAJbHBIX
TEPPUTOPUIN U COCTABJISATH MTPOTHO3BI U3MEHEHUS

OmopazHOOOpa3usi B  CBS3M C  Pa3HBIMU
cHCTeMaMH PUPO/IOTIOIBb30BaHUSI.

3amaum Kypca

- Hayuuth mnpaBHIBHO CTaBUTH 3ajauH,
BBIOMpaTh OOBEKTHI M COOMPATh TEPBUYHBIN
reo00TaHUMYECKUI n neMorpadpyecKuit
Mmarepuar;

- TI03HAKOMHTH MarrucTpaHTOB C COBPEMEHHBIMH
MeTOAaMU 00paboTKH MaTepuana c

HCIOJIb30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX
porpamm;

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.

Course objective

- Teach you how to set tasks correctly, select
objects, and collect primary geobotanical and
demographic material;

- to acquaint students with modern methods of
material processing with the use of modern
computer programs;

- to develop the skills of master students to solve
problems of assessing the level of modern
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apKBLIBI MAaTepHANIbI OHICYIH 3aMaHayH
oniCTEepiMEH TaHBICTHIPY ; ;

- MarucTpaHTTapAa Ka3ipri 3aMaHfbl TYPIIiK
OPTYPIIJIK JACHTeHiH KoHEe OHBI CaKTay
MIEPCIICKTHBACHIH Oaraay, 6CIMIIKTepaiH
OmoaTyaHTYPIIUIITiH caKTay MYMKIHIIT1
TYPFBICEIHAH TaOUFATTHI NaliAaNaHy JbIH
Kazipri xylenepin 6aranay MiHACTTEpiH
IICINY AFABUIAPBIH KAIBIITACTHIPY.

- chopmMHupoBaTh y MarucTpaHTOB HaBBIKK
pelieHus 3a7a4 OlEHKa YPOBHS COBPEMEHHOI'O
BUJIOBOTO DPa3HOOOpa3usi M MEPCIEKTHB €ro
COXpaHEHHs, OLICHKH CYLIECTBYIOIINX CHCTEM
NPUPOMIOIIONE30BAaHAS € TOYKH  3PCHUA
BO3MOYKHOCTH COXpaHEHHS OHOpa3HOOOpasus
PaCTUTEIBEHOCTH.

species diversity and prospects for @ its
conservation, evaluating existing systems of
nature management in terms of the possibility of
preserving vegetation biodiversity.

OKBITYIBIH HOTHXKeci / Pe3ynmpTar
obyuenust / Learning outcome

- OMOJIOTHS caNlaapbIHBIH ipTeii XKoHe
Ka3ipri MoceeNIepiHiH TCOPUSIIBIK-
o/licHaMaJIbIK HeTi3/1epiH Oineai xkoHe
TyCiHe], ;

- TYKBIM KyaayIIbLUIBIK ITEH 63T¢PrillTiKTIH
MOHI MEH alpbIKIlIa epeKIIeTiKTepiH Oineai
JKOHE TYCIHEI;

- MHHOBaLWsIHBI OaFajiail anasel, xobanan
anajpl;

- HHHOBaLMSJIBIK OWJIAYIBI KOPCeTe ;

- 3HAeT u [IOHUMAET:
METOI0JIOTHYECKUE OCHOBBI
(yHAaMEHTAIBHBIX W COBPEMEHHBIX Ipo0iIeM
oTpacieii ouonoruy, ;

- 3HACT nu IIOHUMACT:
OTJIMYHUTEILHEIE OCOOEHHOCTHU
HACJIEICTBEHHOCTH U U3MEHUYHMBOCTH,

-yMeeT OIEHUBaTh, MPOEKTHPOBATH HHHOBAIHN;
- IEMOHCTPHPYET HHHOBAI[MOHHOE MBIIIIEHHE;

TCOPCTUKO-

CYIIHOCTh U

- knows and understands: theoretical and meth-
odological bases of fundamental and modern
problems of branches of biology, ;

- knows and understands: the essence and dis-
tinctive features of heredity and variability;

- can evaluate and design innovations;

- demonstrates innovative thinking;

[ToHHIH KBICKAIIIA CUITATTAMACHI /
Kparkoe omnucanue JUCHUTLTAHEL /
Discipline Summary

[TonHIH 0asalbIK KOHIICTIIHSITAPHI,
OHMoaTyaHTYPILUIIK IeHTeHIepi, €H MaHbI3IbI
Kayinm  (akropiapbl  KOHE  OJIAPIBIH
OuoamyaHTYPJILTIKTI KOpFayIblH

NPUHLIUITEPI MEH MIapajiapbl >KOHE THICTI
3aHHaMa, CaKTayJblH >KaKChl TOKIpHOECiHIH
MBICJIIAPHI.

bazosrie KOHICTIIUU JUCHUIIJINHBI, YPOBHU
O6ropa3zHooOpasusi, HanboJee BaKHbIe PaKTo-
PBI PHCKa M X HETaTHBHOE BO3/CHCTBHEC HA
6uopa3Hoobpasue, MPUHIIUIBI K MEPHI 3AIUTHI
61opa3Ho00pa3us U COOTBETCTBYIOIIEE 3aKO0-
HOJIATEJILCTBO, TIPUMEPBI XOPOIIeH MPAKTUKU
COXPaHCHHSI.

Kypactsipymsr / Pazpabotank /
Developer

Bparuna T.M., 6uosiorust
FBLJIBIMIAPBIHBIH TIOKTOPBI, Ipodeccop

Bbparuna T.M., 1.6.H., npodeccop

Bragina T.M., Doctor of Biological Sciences,
Professor

[Ton ataysr / HammeHnoBaHune
mucrmmutiast / Name of the disci-
pline

OMBIPTKACBI3JAP/IbIH
CAJBICTBIPMAJIBI AHATOMMUSICBI

CPABHUTEJIBHASL AHATOMUSA
BECIIO3BOHOYHbIX

COMPARATIVE ANATOMY OF
INVERTEBRATES

Axa/ieMHUKaJbIK KPEIUT CaHbl,
6akpitay Typi / Konngectso
aKaJIeMMYECKUX KpeAUTOB, hopma
kouTposist / Number of academic

5 akageMusIbIK Kpeaut, emtuxas (KT)

5 akageMHU4ecKHux KpeanTos, sk3ameH (KT)

5 academic credits, exam (CE)
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loans, form of control

[pepexBusutrep / [IpepexkBU3NTHI
/ Prerequisite

"buonorus" Bb OakanaBpuar noHaepi»

Jucnunnunasl 6akanaBpuata OIl «buonorus»

Bachelor's degree courses in biology»

IMoctpexBuzuTTEp /
IMoctpexsusutel / Postrequisite

KOpBITBIHIBI MATUCTPITIK 3€PTTEY KYMBICHI.
[IpakTUKAaIBIK )KOHE FBUIBIMU-3EPTTCY
KBI3METI.

HTorosas marucrepckas ucciefoBaTeiabeKast
pabora. [IpakTnyeckast ¥ Hay4HO-
HCCIIEJOBATEIbCKAsl AEATSIBHOCTB.

Final master's research work. Practical and re-
search activities.

OKy MakcaTBl MEH MiHAETTepi /
VYuebnas 1ens 1 3agaun / Learning
Goal and Objectives

[ToHHIH MaKCaThI-Ka3ipri  300JOTHSIIBIK
FBUIBIM  TYPFBICBIHAH  OMBIPTKACKI3Ap
AHATOMUSUTBIK ~ KOHE  MOP(OJIOTHUSIIBIK

epEeKIIeNiKTePiHiH Heri3ri 3aHIBUTBIKTAPEI,
IBOJIIOLIUSL TEOPHACH JKOHE KyHenepaiH
JKAJIIIBI OMBIPTKACHI3 AP
opTypmi TONTAPBIHIAFbI
MOP(OJIOTHSLITBIK, KYPBUIBIMIaPIbIH
KaJIBINTACYBIHBIH HETi3T1 JKOJIJaphl, OCHI
KOJITAHYIBIH
JKOHE KOJIIaHOANbl acleKTiiepl Typabl

TCOPUSICHI,
aHaToMoO-

FBIJIBIMUA HQHI[i FBIJIBIMU

0azaibIK OiiM aiy.

ITorni oKy OapbIChIHIAa MAarucTpaHTTap

KeJieci MIHAETTep i IeIIe i

JKaHyapJapAblH  OpTYpJi
TONTapbl MYIIENEPiHiH >XYHeci MeH [eHe

- OMBIPTKAaChI3

KYPBUIBICBIHBIH ~ JKaJIbl  MPHUHIUITEPiH
3eprTeYy;
- oBomonus  OappICBIHAA  MYIIENep

KYHECIH KaJIBINTACTBIPY JKOHE JaMBITy
3aHJapblH KapacThIpY;

- OMBIpTKAacChI3IapAbIH  OPTYPIL OKyiHeni

TONTAPBIHJAFBl  aF3ajap JKyHheci MeH
JeHECiHIH ~ OeHIMIIK  epeKIeNiKTepiH
aHBIKTAY.

Llenb JAUCUMIUIMHBI - MOJTy4eHHe
0a30BbIX 3HaHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX aHATOMHUYECKHUX u
MOP(hOITOTHIECKUX 0COOEHHOCTEH
0eCIrI03BOHOYHBIX c TOYKH 3peHuUs
COBPEMEHHOW 300JI0TMYECKOH HAayKH, TEOpPHHU
SBOJNIIONIMM H OOmIed Teopuu cucreMm, 00
OCHOBHBIX MyTSIX (OPMHUPOBAHHS aHATOMO-
MOP(OJIOTHYSCKUX CTPYKTYP B  Pa3iIHUHBIX
rpynmnax OeCHO3BOHOYHBIX, O HAy4YHBIX H
MPUKJIAIHBIX ACHEKTaX MUCIOJIh30BAHUS JaHHOM
HAYYHOU! TUCIUTUTHHBIL.

B mporecce wu3yueHHs IUCHUILTHHBI
MardpaHThl PEIIAlOT CIeYIOIHE 3a/[auu:

- U3y4yeHue OOUIMX MPUHIIUIOB CTPOE-
HUSI T€Ja U CUCTEM OPraHOB Pa3HbIX rpymi Oec-
MO3BOHOYHBIX )KUBOTHBIX;

- paccMoOTpeHHe 3aKOHOB (hOpMUpPOBa-
HUSI M Pa3BHUTHSI CUCTEM OPTaHOB B XOJIE 3BOJIIO-
LM

- BBIICHCHHE aJaNTUBHBIX Y4EPT CTPOE-
HHS TeJa U CUCTEM OPraHoOB y pa3HbIX CHUCTeMa-
THYECKUX IPYII O€CITO3BOHOYHBIX.

The purpose of the discipline is to obtain basic
knowledge about the basic laws of anatomical
and morphological features of invertebrates
from the point of view of modern Zoological
science, the theory of evolution and General
theory of systems, about the main ways of
forming  anatomical and  morphological
structures in various groups of invertebrates,
about the scientific and applied aspects of the
use of this scientific discipline.

In the course of studying the discipline
undergraduates solve the following tasks:

- study of the General principles of the structure
of the body and organ systems of different
groups of invertebrates;

- consideration of the laws of formation
and development of organ systems in
the course of evolution;

- elucidation of adaptive features of the body
structure and organ systems in different
systematic groups of invertebrates.

OKBITYIBIH HOTHXECT / Pe3ynbpTar

- OMOJIOTHSI caJTallapbIHBIH iprei JKoHe

- 3HACT u IIOHUMAacT: TCOPETUKO-

- knows and understands: theoretical and meth-
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obyuenusi / Learning outcome

Ka3ipri MOCeINeNIepiHiH TCOPUSIBIK-
o/licCHaMaJIbIK HeTi3/1epiH Oieai )koHe
TyCiHen], ;

- TYKBIM KyaJayIIbUIBIK IT€H ©3TePrillTiKTiH
MOHI MEH alpBIKIIa epeKIIeNTiKTepiH Oinemi
JKOHE TYCiHEeI;

- MHHOBaLWsIHBI OaFajiail anael, xobanan
anajpl;

- HHHOBaLMSUJIBIK OWJIAYABI KOPCeTe ;

METO/I0JIOTHYECKUE OCHOBBI
(hyHIAMECHTANILHBIX M COBPEMEHHBIX TpPOoOIeM
oTpacieii ouonoruy, ;

- 3HaeT W  IIOHHUMACT:
OTJIMYHUTEIbHBIC OCOOCHHOCTH
HACJICJICTBEHHOCTH U M3MEHYMBOCTH;

-yMEeT OIICHHBATh, MPOCKTUPOBATH HHHOBAIIH;
- IEMOHCTPUPYET HHHOBALIMOHHOE MBIIIJICHHUE;

CYIIHOCTh W

odological bases of fundamental and modern
problems of branches of biology, ;

- knows and understands: the essence and dis-
tinctive features of heredity and variability;

- can evaluate and design innovations;

- demonstrates innovative thinking;

[ToHHIH KBICKAIIA CUITaTTAMAackI /
Kparkoe onucanue TUCIUTUTUHEL /
Discipline Summary

Kypc OMBIpTKach3IapIbIH 9pTYPIIi
TONTAPBIHBIH CHIPTKBI MOP(OJIOTHsIFa,
AQHATOMMUAFa )KOHE MYLIEIepIiH opTypii
XKyiienepiHe KaThICThl €peKIICTIKTepiH
KaMTHUbI.

Kypc oxBaTeIBaeT 0COOCHHOCTH Pa3IHIHBIX
rpynn 6eCro3BOHOYHBIX 110 OTHOLICHHIO K
BHELTHEH MOP(OIIOTHH, aHATOMHH U Pa3INYHBIM
CUCTEMaM OPraHOB, CPaBHUBAsl OPraHU3aLNI0
UCCIeyeMbIX TPYII U OLEHNUBas uX Mopdoio-
TMYecKHe MPU3HAKU B CBETE 3BOMIOLNHU Oecro-
3BOHOYHBIX.

The course covers the characteristics of different
groups of invertebrates in relation to external
morphology, anatomy, and various organ
systems, comparing the organization of the
studied groups and evaluating their
morphological features in the light of
invertebrate evolution.

Kypacteipymrsr / Pazpaborank /
Developer

Bparuna T.M., Ouosiorus
FhLIBIM/IAPBIHBIH IOKTOPBI, Tpogeccop

Bbparuna T.M., 1.6.H., npogeccop

Bragina T.M., Doctor of Biological Sciences,
Professor

[on ataysr / HamMeHoBaHME
mucuuruinasl / Name of the
discipline

HAPABUTOJIOTUA

IMAPABHUTOJOI'A

PARASITOLOGY

AxaJleMUKaJIbIK KPSIHUT CaHbl,
6akputay TYpi / KonmaectBo
aKaJJEeMHYECKUX KPEIUTOB, hopMa
kouTpostst / Number of academic
loans, form of control

5 akageMusIBIK Kpeaut, emtuxaH (KT)

5 akageMu4ecKux KpeauTos, dk3ameH (KT)

5 academic credits, exam (CE)

IIpepexBusurrep / [IpepekBU3UTHI
/ Prerequisite

"Bbuonorusa" bb 6akanaBpuar moHaepi»

Jucunnnumnas! 6akanaspuarta Ol «buomorus»

Bachelor's degree courses in biology»

IMoctpexBusurTep /
IMoctpexsusutel / Postrequisite

KOpBITBIHIBI MATUCTPITIK 3€PTTEY KYMBICHI.
IIpaKTHUKAJIBIK )KOHE FHIIBIMU-3EPTTEY
KBI3METI.

WToroBasi MarucTepckast HCCIe0BaTelIbCKast
pabora. [IpakTndeckass u Hay4HO-
UCCJIeIOBATEIIbCKAs JACSTeIbHOCTb.

Final master's research work. Practical and re-
search activities.

OKy MaKkcaThl MEH MiHAeTTepi /
VuebHast uenb U 3amauu / Learning
Goal and Objectives

KprTI)IH MaKCaTbl MaruCTpaHTTapabl
OKOJIOTUAJIBIK-TIapa3uTOJIOT USAJIBIK
MOHHUTOPUHI" KOHICTIIUACBIMEH TAHBICTBIPY

Oonmbln  TaObUTAABl.  ApHAlBl  KypCTBIH
MiHJETTepiHe MarucTpaHTTapiaa
apasuTu3M TypaJisl TYCIHIK
KaJIBINTacThIPY, buoCdoepa

Llenpro  Kypca  sIBISETCS  O3HAKOMIICHHE
MarucTpaHTOB €  KOHIEOIHMEH  3KOJIOro-
Mapa3uTOIOrUIECKOro MOHUTOPHUHIA Kak
HEOOXOoAUMOI CcOCTaBIsAOIIEll Ooilee O0OIIETro
OHOJIOTMYECKOTO  MOHUTOPUHra  JAUHAMUKH
MPOLIECCOB, MPOUCXOISIIUX B YKOCUCTEMAX 0]
BiausHUEM  (aKTOpOB  aHTporonpeccuu. B

The purpose of the course is to familiarize
undergraduates with the concept of ecological
and parasitological monitoring as a necessary
component of a more General biological
monitoring of the dynamics of processes
occurring in ecosystems under the influence of
factors of anthropopression. The objectives of
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9BONIIOLMSICBIHAAFBl  3aHOBl  KYOBUIBIC | 3amaud coeukypca BxoauT QopmupoBanue y | the special course include the formation of
peTiHIe JKoHE oNapaa peTTeyiii pyHKIUIHB | MATHCTPAHTOB MPEACTaBICHUs O mapasutu3me, | undergraduates ' ideas about parasitism as a
OPBIHIANTBIH ~ JKOXYyHenep/AiH  MIHOCTTI | Kak 3aKOHOMEpHOM sBIeHMH B dBosrouuu | natural phenomenon in the evolution of the
KOMIIOHEHTI peTiHIe TmMapasuTrep Typaisl | 6nocdeps W TmoHSTHS O mapasuTax Kak | biosphere and the concept of parasites as
TYCiHIK KaJBIITACTHIPY Kipei. 00s13aTeITbHBIX KOMITOHEHTaX skocucteM, | mandatory components of ecosystems that
BRIMIONIHSAIOIIAX B HUX  peryimpyromryio | perform a regulatory function in them.
(hyHKIHIO.
OKbITYIBIH HOTHXKEC] / Pe3ynbrar - OHWONOTHs cananapblHbIH Iprefi JKoHE | - 3HaeT u MMOHUMAET: teoperuko- | - knows and understands: theoretical and meth-
obydvenust / Learning outcome Kasipri MoceeNnepiHiy TEOPUSUIBIK- | METOJOJIOTHYECKUE OCHOBBI odological bases of fundamental and modern
o/liCHaMaNbIK ~ Heri3iepin Oimemi  JkoHe | GyHAAMEHTaNbHBIX M coBpeMeHHbIX mpobiem | problems of branches of biology, ;
TyciHemi, ; oTpacreit 6uosoruy, ; - knows and understands: the essence and dis-

- TYKbIM KyaJayIIbUIBIK TICH ©3repPrillTiKTIH
MOHI MeH alipbIKIlIa epeKIIeNikTepin Oineai
JKOHE TYCIHEI;

- UMHHOBAIIMSAHBI Oarajaii ajmafel, »o0aai
anapl;

- HHHOBAIMSUIBIK OMJIAY/Ibl KOPCETEIl;

-3HACT nu IIOHUMACT:
OTJINYUTEIIbHBIE OCOOEHHOCTH
HACJIEICTBEHHOCTH U U3MEHYMBOCTH;

- yMeeT OLICHHUBATH, HpOGKTI/IpOBaT]) HWHHOBAIlUU,
- IEMOHCTPHPYET HHHOBAIIMOHHOE MBIIICHHE;

CYIITHOCTb u

tinctive features of heredity and variability;
- can evaluate and design innovations;
- demonstrates innovative thinking;

[ToHHIH KBICKAIIIA CUITATTAMACHI /
Kparkoe omnucanue JUCHUTLTAHEL /
Discipline Summary

[TonHIH 0asalbIK KOHIICTIIHSTAPEI,
Kapamnaiubim, reJIbMUHTTED M€EH
OYbIHASKTBUIAD ApPACHIHIAFbl  MAPa3UTTIK

TONTAp MEH TYPJIEPIiH OpTYPILIiri; wueci
MEH TapasuTTiH OeHiMaeny NpHHIUOTEPI,
aypyiap MeH snuiemuoinorus. Ilapasurrep
MONYJIALMSICHIHBIH ~ €PeKILIETIKTepl  JKoHe
OJIapABIH KOKaWbIHAAP MOMYJISIHACHIHBIH

JMHAMHMKacblHa acepi, Mapa3nuTTIK
Kyienepiy KYPBUIBIMBI MeH
GbyHKIMSITAPDI, OJIap/iblH TYpAepi,
TYPaKTBUIBIFEI, ©31H-631 perTey Kabineri
KapacThIpbLIaIbI. Kypctbir
OarnapyamMachlHa NapasuTTIK JKyHenepre
AHTPOINOTCHJIK  9CcepMeH  OailylaHbICTHI
Mocesenepal  Tanjay, COHBIMEH — Karap

MapasuTTiK JacTaHyAblH cebenTepi MeH
caliapiapblH  KapacTblpy epeKile OpbIH
Oepineni. KypcTeiH OarnapiamMachIHIAFBI
Oip GeJiM YKOJIOTHSITBIK-TIAPA3HTOIOT HSITBIK,
MOHHUTOPHHITI YHBIMIACTBIPY Maceleepine

bazoBble KOHIIETILINH JVCIUTUINHBI,
pa3HOOOpa3ue MapasuTUYECKUX IPYII U BUAOB
cpean MIPOCTEHIINX, reJIbMUHTOB u
WICHUCTOHOTUX; MIPUHIAIAX aJanTaluu
XO035MHa " rapasmra, Oose3HsIX u
SMUJAEMHUOJIOTUS. PaccmarpuBarotcs
O0COOCHHOCTH TMOMYJSIIMA TapasuToB M HX
BJIMIHUE Ha JUHAMUKY HOHyJ’IHHI/Iﬁ XO034CB,
CTPYKTYpa W (QYHKIIUH Tapa3sUTapHBIX CHCTEM,
WX BUABI, YCTOHYMBOCTH, CIOCOOHOCTh K
camoperysinud. Ocoboe MecTo B IIporpamme
Kypca OTBOAUTCS aHAJIU3Y MPOOJIEM, CBI3AHHBIX
C aHTPOIOTCHHBIM BIIMSHHEM Ha INapa3uTapHbIe
CHCTEMBI, a TaKXXe PacCMOTPEHHIO IPUYHUH U
CJIC/ICTBHI TNapasuTapHOro 3arpsisHeHust. OnuH
paszmen B IporpaMMe  Kypca  IIOCBSIIEH
BOIIPOCaM OpraHu3anu 9KOJIOT0-
Mapa3uToI0r4eCKOr0 MOHUTOPHHTA

Basic concepts of the discipline, diversity of
parasitic groups and species among protozoa,
helminths and arthropods; principles of host and
parasite adaptation, diseases and epidemiology.
The features of parasite populations and their
influence on the dynamics of host populations,
the structure and functions of parasitic systems,
their types, stability, and the ability to self-
regulate are considered. A special place in the
course program is given to the analysis of
problems related to anthropogenic influence on
parasitic systems, as well as to the consideration
of the causes and consequences of parasitic
pollution. One section of the course program is
devoted to the organization of ecological and
parasitological monitoring
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apHajiraH

Kypacteipymst / Pazpaboruuk /
Developer

Bparuna T.M., 6uosorus
FBLIBIMIAPBIHBIH JOKTOPHI, Ipodeccop

Bparuna T.M., 1.6.H., npogeccop

Bragina T.M., Doctor of Biological Sciences,
Professor

[Ton ataysr / HammeHnoBaHne
mucummuinasl / Name of the
discipline

KEPAIH TIPI KABBIFbI )KOHE
KAhAHJIBIK KAYIII-KATEPJIEP/

KHNBASI OBOJIOYKA 3EMJIM 1
I''IOBAJIBHBIE BBI3OBBI/

THE LIVING SHELL OF THE EARTH
AND GLOBAL CHALLENGES

AxaJleMUKaJIbIK KPSIHUT CaHBl,
6akputay TYpi / KonmmgaectBo
aKaJeMHYECKUX KPEIUTOB, opMa
kouTpostst / Number of academic
loans, form of control

4 akameMusIbIK KpenuT, emtuxaH (KT)

4 akameMHYecKuX KpenuToB, sk3ameH (KT)

4 academic credits, exam (CE)

IpepexBusutrep / [IpepexkBU3UTHI
/ Prerequisite

"buosnorus" Bb OakanaBpuar noHuepi»

Jucnurumneel 6akanaspuara OI1 «bruonorus»

Bachelor's degree courses in biology»

[MocTpexBuzurtep /
IMoctpexsusutel / Postrequisite

KOpBITBIHIBI MATHCTPITIK 3€PTTEY HKYMBICHI.
ITpaKTHKAJIBIK KOHE FHIJIBIMU-3EPTTEY
KBbI3METI.

HroroBasi MarnctTepckasi HCCie0BaTeIbCKast
pa6orta. [IpakTrueckas U Hay4HO-
HCCIIe/TIOBATENIBCKASL JCATEINHHOCTb.

Final master's research work. Practical and re-
search activities.

OKy MakcaTbl MeH MiHJeTTepi /
VueGHast 1ienb u 3amaun / Learning
Goal and Objectives

IToHHIH MaKCaThI-OKOJIOTHSIHBIH FalaMJIbIK
MOceJIeNIepiHiH MOHIH TYCIHYre BIKMaj eTy,
MAaruCTpaHTTapabl ©3iHiH IYHHETaHBIMIBIK
YCTaHBIMBIH 63  OCTiHIIe  TaHaayFra
JafbIHIay, MaceNenepi ey, a3aMaTThIK
YCTaHBIMJIIBI TOpOHWENey KoHe anam3aT NeH
OHBIH TIPIIUTIK €Ty OpTachlHA IKAyalThl
KapBIM-KaTBHIHACTBI JaMBITY; Kaszipri
3aMaHfbl JKOJIOTHSJIBIK MpoOJieMaapabiH
naiga 6ony cebenrtepid, MOHIH JKOHE IIENTy
HKOJIZIAPBIH 3EPTTEY.

enp MUCHMILIMHBI - CIIOCOOCTBOBATh MOHH-
MaHHMIO CYTH TJIOOAIBbHBIX NMPOOJIEM 3KOJIOTHH,
MOJTOTOBUTh MAaruCTPaHTOB K CaMOCTOSTEIb-
HOMY BEIOOPY CBOEH MHUPOBO33PEHUECKOH MO3H-
UM, pa3BUBATh YMEHHUS peEIIaTh MPOOIEMEL,
BOCTIMTAaHHUS TPAXKJAHCKOH IO3WUIMH U OTBET-
CTBCHHOTO OTHOIICHHS K YEIIOBEUECTBY U cpelie
ero obuTaHus; W3ydYeHHEe MPUUYMH BO3HUKHOBE-
HUS, CYIIHOCTH M BO3MOXXHBIX MyTEH pEIIeHUs
OCHOBHBIX DKOJIOTHYECKUX MPOOIEeM COBpPEMEH-
HOCTH.

The purpose of the discipline is to promote
understanding of the essence of global
environmental problems, to prepare
undergraduates for independent choice of their
worldview, to develop the ability to solve
problems, to foster citizenship and responsible
attitude to humanity and its environment; to
study the causes, essence and possible ways to
solve the main environmental problems of our
time.

OKpITYIBIH HOTHXeEC] / Pe3ynbTar
obyuenust / Learning outcome

- Owomorusi cajamapeIHBIH Iprefi  JKoHe
Kazipri MaceneNepiHig TEOPHUSUIBIK-
oliCHaMamnbIK Heri3jepiH Oimemi  oHe
TycCiHenl, ;

- TYKBIM KyaJayIIbUIBIK TIE€H ©3TeprilTiKTiH
MOHI MEH alpbIKIa epeKIIeNikTepin Oiresi
JKOHE TYCIHEI;

- MHHOBaIMsHBI Oarayiail anajpl, >xobaian

-3HaeT u ITOHUMAET:
METOZOIOTHIECKHE OCHOBBI
(hyHIaMEHTAIBHBIX M COBPEMEHHBIX IIpo0iIeM
oTpacieii buomnoruy, ;

- 3HaeT W  IIOHHUMAET:
OTIIMYNTEIbHBIE OCOOEHHOCTH
HACJIEAACTBEHHOCTH U U3MEHYHBOCTH;

-yMEET OLIEHUBATh, IPOEKTUPOBATh MHHOBALIUY;

TEOPETHKO-

CYIHOCTh U

- knows and understands: theoretical and meth-
odological bases of fundamental and modern
problems of branches of biology, ;

- knows and understands: the essence and dis-
tinctive features of heredity and variability;

- can evaluate and design innovations;

- demonstrates innovative thinking;
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anapl;
- HHHOBAIUSUIBIK OIJIayIbl KOPCETE/Ii;

- AEMOHCTPUPYCT NHHOBAIITUOHHOC MBIIJICHUEC,

IToHHIH KBICKAlIA CUIIATTaMAachkl /
Kpatkoe onmucanue TUCIUIUTHHEI /
Discipline Summary

Fanammapaer MekeHAEHTIH OapiblK  Tipi
KOMIOHCHTTEPIH ()YHKIIMOHAIIBIK OipJiri,
ONApIOBIH  e3apa  TOYeNIUIri, IKAaHCHI3
TaOHUFATIICH ©3apa OPEKETTECYi KOHE KAITIBI
YKYMBIC iCTEY TMPUHIAITEPI Typaslbl TYCiHIK
Oepimeni. FamammapablH  TreoJOTHSITBIK
JAMYybIHBIH Ta0WFH MPOLECTEPIMEH IKOHE
KIMMATTBIK IMKIJIIK JKOHE OPKCHUETTIH
JaMybIHBIH 0acTbl CBHIH-KaTepJepiHiH Oipi

OoJIbIIl TAOBUIATBIH OCII KeJle JKaTKaH
AHTPOIOTCHTIK ocepiH cayapbIMeH
IapTTacKaH ociI Kelle JKaTKaH

npobiiemManap KapacThIPbUIAIbL.

Jaercs mpencraBieHne O (YHKIMOHAILHOM
€UHCTBE  BCEX  JKUBBIX  KOMIIOHEHTOB,
HACEeJSIOMNX MJIAHETY, NX B3aUMO3aBHCHMOCTH,
B3aUMOJEHCTBUM C HEXUBOM MNpUPOJOH U
NpUHOMNAX  (QYHKOMOHMPOBAHWA B  IEJIOM.
PaccmaTpuBaroTcst  HapacTaromiue IMPOOJIEMBI,
00YCIIOBJICHHBIC €CTECTBEHHBIMH ITPOIIECCAMHU

T'€OJIOrH4CCKOro pa3BUTHUA IJIAHCTBI u
KJIMMaTHYECKOM UKJIIMYHOCTH u
nOoCJICACTBUAMUA BCC BO3pacTaromero
AHTPOINIOI'CHHOT'O BOS}ICﬁCTBHH, KOTOpbIC
SIBJIIAOTCA OJTHUM us3 TJIaBHBIX BBI3OBOB

Ppa3BUTHA UBUJIN3ALIUN.

It gives an idea of the functional unity of all
living components that inhabit the planet, their
interdependence, interaction with inanimate
nature and the principles of functioning as a
whole. The growing problems caused by natural
processes of geological development of the
planet and climate cycles and the consequences
of increasing anthropogenic impact, which are
one of the main challenges to the development
of civilization, are considered.

Kypacteipyust / Pazpaboruuk /
Developer

Bparuna T.M., 6uosorus
FhLIBIM/IAPBIHBIH IOKTOPBI, Tpogeccop

Bparuna T.M., 1.6.H., npogeccop

Bragina T.M., Doctor of Biological Sciences,
Professor

3 cemectp / 3 cemecTp / 3 semester

[on ataysr / HammeHOBaHME
nucummuineel / Name of the
discipline

KAHYAPJIAP 9JIEMIHIH KA3IPI'T

3AMAHYBI TAKCOHOMMUSACBIHBIH HET'I31

PETIHAE MOJIEKYJIAJIBIK-
IT'EHETHUKAJIBIK 9IICTEPI

METO/bI KAK OCHOBA
COBPEMEHHOI TAKCOHOMUHU
KNBOTHOI'O MUPA

MOJIEKYJIAPHO-TEHETUYECKHUE

MOLECULAR GENETIC
METHODS AS THE BASIS OF
MODERN TAXONOMY OF THE
ANIMAL WORLD

AKaJIeMUKaJBIK KPEIUT CaHBbI,
Oakpinay Typi / KonmmaectBo
aKaJIeMUYEeCKUX KPEAUTOB, (hopMa
konTposst / Number of academic
loans, form of control

5 akageMusIbIK Kpeaut, emtuxad (KT)

5 akajgeMHu4ecKux KpeauTos, sk3ameH (KT)

5 academic credits, exam (CE)

IMpepexsusurrep / [IpepexBu3nTHI /
Prerequisite

"buonorus" bb OakanaBpuar noHaepi»

Hucuummael 6akanaBpuara OI1 «buonorus

Bachelor's degree courses in biology»

IMocTpexBusurrep /
IMocTpexBusutsl / Postrequisite

KOpBITBIHIIBI MATHCTPITIK 3€PTTEY KYMBICHI.

HpaKTI/IKaHLIK JKOHEC FBUIIBIMU-3CPTTCY KLI3M€Ti.

pabora. [IpakTHyeckast ¥ Hay4HO-
HCCIIeIOBATENbCKAsl AESITENbHOCTb.

Hroropas MarucTepCKas UcCjaeaA0BaTCIbCKas

Final master's research work. Practical
and research activities.

OKy MakcaTbl MEH MiHzeTTepi /
VYuebHas 1ens u 3agaun / Learning

[ToHHIH MaKcaThI-Tipi )XYHeJIEPiH KYMBIC iCTCYIHIH
Heri3i 00JIbIN TaOBUTATEIH OMIpJi YIBIMIACTHIPYABIH

Henp nucnuIuiMHbl - paclmiupeHue u yriyose-
HHUE TEOPETHUECKUX 3HAHMH OMOJIOTMH Ha MO-

The purpose of the discipline is to expand
and deepen theoretical knowledge of
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Goal and Objectives

MOJICKYJIAJIBIK-TEHETUKAJIBIK ~ JKOHE  JKacyLIaJIbIK
JICHTeiyiepiHe OMOJIOTHSIHBIH TEOPHSUIBIK OiTIMiH
KEHEWTY JKoHE TepEeHJIETY, JKacyllla KypbUIBIMBI MEH
ONIApIBIH ~ KBI3METTepiHIH MOp(HOPYHKIOHAT B
OailyIaHBICHIH aHBIKTAY; XKACYIIAHBIH YHBIMAAC-TBIPY
OipITirid KoHE OHBIH OMip CYPYiH aHBIKTAy.;

- 3aTTBIH, OHEPIUSAHBIH JKOHE  AaKMapaTThIH
JKACYIIAINIIIK aFBIHBIH  TYCIHY HETi3i peTiHzae
KYpBUTBIMIBIK Broxumus OUTIMIH TEepeHIeTy kKoHE
HaKTbLIAY;

JEKYJISIPHO-TEHETUYECKOM U KIJIETOYHOM YpOB-
HSIX OpraHu3alMi >KU3HHM, SBILIFOLIMXCS OCHO-
BOH (pYHKIIMOHUPOBAHUS JKUBBIX CUCTEM, yCTa-
HOBIICHHE  MOP(OPYHKIIMOHAIEHOW  CBS3H
CTPYKTYp KIETKH M UX (YHKLIHUH; BBISBICHUE
SIIMHCTBA OPraHU3AIMH KJICTKH U €€ )KU3Henes-
TEIBHOCTH;

- yriryOJieHne W KOHKPETH3alKs 3HAHUH CTPYK-
TYpHOIl OMOXMMHH, KaK OCHOBBI MOHHMAaHHS
BHYTPUKJICTOYHBIX ITIOTOKOB BEIICCTBA, SHEP-

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

THUH u undopmanum; | the basis for understanding intracellular

flows of matter, energy and information;

OKpITYI6IH HOTIXKEC] / Pe3ynbrar - GUoNOTHS CaNaNapbIHbIH iprefi KoHe Kas3ipri - 3HaeT W  mOHMMaeT:  TeoperHko- | - Knows and understands: theoretical and
obyuenust / Learning outcome MoceleNnepiHiH TeOPHUSIIBIK-d[iCHAMAIIBIK HEeTI3EPiH | METOMOIOTHYCCKUE OCHOBBI methodological bases of fundamental and

Olne i )KoHe TyCiHe], ;

- TYKBIM KyaJayIIbUIBIK MICH ©3TePTilITIKTiH MoHI
MeEH alphIKIIa epeKIIeIiKTepiH Oie )KoHe
TYCiHexi;

- HIHHOBaLUsIHBI Oarajiail anael, xobanan ajxausl;
- MHHOBaLUSJIBIK OWJIAYbI KOPCeTe Ii;

(yHIaMEHTaIbHBIX M COBPEMEHHBIX MNpoOIieM
oTpacJeit buoioruy, ;

-3HAET M ITIOHUMAeT:
OTJINYUTENBHBIE OCOOCHHOCTH
HACJICACTBEHHOCTH M H3MEHYHBOCTH;

- yMeeT  OLCHUBATh, NPOEKTHPOBATh
WHHOBAIINW;

- JICMOHCTPHPYET HHHOBALMOHHOE MBIIILICHHE;

CYHIHOCTb u

modern problems of branches of biology,

- knows and understands: the essence and
distinctive features of heredity and varia-
bility;

- can evaluate and design innovations;

- demonstrates innovative thinking;

[ToHHIH KbICKallIa CHIIATTAMACHI
/KpaTkoe onucanue QUCIUILIHHbL/
discipline summary

IMoH  marucTpiaepiiH  OHOJOTHSAIBIK  OLTIMIH
KCHEUTyre J>KOHE TEepeHIETyre, OHMOIOTHSUIBIK
3epTTeysep MeH OWoakmaparThlK — TajaayAblH
3aMaHayu JIeHT el HeTi3iH/e XKaHyapJap
TaKCOHOMISICHI MEH (DHIIOTCHUSICBIHBIH Maceseepi
MEeH Ka3ipri JKarmaiblH TYCiHyre OarbITTaJIFaH.
Monekynanslk — TeHeTHKaNbIK onictep-JHK
3epTTENeTIH YYacKeCiHIH KYPBUIBIMBIH aHBIKTayFa
MYMKIHIIK OepeTiH oNICTepHiH YJKEH TOOBL
OyHpaMeHTaNnbl FHUIBIM MEH ToXipuOene Oy
onicTep HYKJICOTHITIK Oipi3AiiiKTi (CEeKBEHHpIEY),
TeHIeP/Ii KIOHAAY, TEH/IIK HHKEeHEpHs (TPAHCTEHIIK
KaHyapiap MeH OCIMIIKTepAi Kypy), MyTarcHesre
OarpITTaJFaH TEHIIK Tepamnwus, 3aMaHayu >XyHeiey
MEH (uIoreHus MoceNeNepiH IIelry, OWOTaHBIH
KaJBINTACy TApHUXBIH TONBIK KaWTa Kypy YIOiH

JucuuiuinHa HampaBieHa Ha pPAclIUpEHUE U
yray0sieHne  OUOJOTHYecKoro  0Opa3oBaHUS
MarvcTpoB, MOHUMaHUE MPOOIEM U COBpEMEH-
HOIro COCTOsSIHHUSI TAaKCOHOMHU H (pHJ'[OFeHI/II/I
JKUBOTHBIX Ha OCHOBE COBPEMEHHOTO YpPOBHS
OMOJIOTUYECKNX WCCIEAOBaHUNA W OWOMH(OP-
MAaIOHHOT O aHamu3a. MounekynsipHo-
TCHETUYECKUE METOABI — OOJbINas TPyIa Me-
TOJIOB, TO3BOJISIFOIIUX BBISABISTH BapUAHTHI
CTPYKTYpbl uccienyemoro yuactka JHK. B
(hyHIAMEHTAILHOW HayKe M MPAKTUKE 3TH Me-
TOABI HCHOJIB3YIOTCA JIA ONPCIACICHUA HYK-
JICOTUHON TMOCIE0OBATEILHOCTH (CEKBEHUPO-
BaHWE), KIOHHPOBAHUS TEHOB, TEHHON HHXe-
Hepruu (CO3MaHME TPAHCTCHHBIX XHUBOTHBIX H
pacTeHHii), TEHHOW Tepanuy, HaIPaBICHHOTO

The discipline is aimed at expanding and
deepening the biological education of
masters, understanding the problems and
current state of animal taxonomy and
phylogeny based on the current level of
biological research and bioinformatic
analysis. Molecular genetic methods are
a large group of methods that allow us to
identify variants of the structure of the
DNA section under study. In basic sci-
ence and practice, these methods are used
to determine the nucleotide sequence
(sequencing), gene cloning, genetic engi-
neering (creating transgenic animals and
plants), gene therapy, directed mutagene-
sis, solving problems of modern taxono-
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KOJJAaHBUTA b

MyTareHesa, peLIeHUus 3ajad COBPEMEHHOM
CHCTEeMaTHKH M (uiIoreHny, Ooyiee MOJIHOM
PEKOHCTPYKIMU UCTOpHH (HOPMHUPOBAHUS OHO-
THI.

my and phylogeny, and more complete
reconstruction of the history of biota
formation.

Kypacteipymst / PazpaboTtuuk /
Developer

Bparuna T.M., 040J10THSsI FBLIBIMAAPBIHBIH
JOKTOpbI, Ipogeccop

bparuna T.M., 1.6.H., npogeccop

Bragina T.M., Doctor of Biological
Sciences, Professor

[on ataysr / HamMeHnoBaHME
nucummuinael / Name of the
discipline

AJJIAM KOHE )KAHYAPJIAP
OU3NOJIOIUACBIHBIH KA3IPI'T
IMPOBJIEMAJIAPBI/

COBPEMEHHBIE ITPOBJIEMbI
OU3NOJOI'NN YEJIOBEKA N
KUBOTHBIX

MODERN PROBLEMS OF
HUMAN AND ANIMAL
PHYSIOLOGY

AKaJleMUKaJbIK KPETUT CaHbl,
6akputay Typi / KonmuyectBo
aKaJeMIYEeCKUX KpPEAUTOB, (hopMa
kontposist / Number of academic
loans, form of control

5 akageMusuIbIK kpeaut, emtuxaH (KT)

SakagemMuyeckux kKpeaura, sk3ameH (KT)

5 academic credits, exam (CE)

[pepexusutrep / [IpepekBU3UTHI
/ Prerequisite

"Buonorusa" bb OakanaBpuaT moHmEpi»

Hucnumumnael 6akanaBpuara OI1 «buomorns

Bachelor's degree courses in biology»

IMocTpexBuzurtep /
IMoctpexsusutel / Postrequisite

KOpBITHIHIIBI MATHCTPITIK 3€PTTEY HKYMBICHI.
[IpaKkTHKaIBIK )KOHE FRIIBIMU-3EPTTEY KBI3METI.

Wrorosas marucTepckas UCCIIeA0BaTeNIbCKast
pabora. [IpakTudeckass ¥ Hay4HO-
HCCJIeIOBATEIbCKAs JESTeIbHOCTb.

Final master's research work. Practical
and research activities.

OKy MakcaThl MEH MiHAeTTepi /
VueGHast 1ienb 1 3amaun / Learning
Goal and Objectives

MarucTpaHTrapia ajgaM = MEH KaHyapJapJblH
(U3MONOTISIIBIK ~ YPAICTEpiH peTTeydiH JKyHemi
MexaHu3MAepi, kKepi OailaHbIC HETi3iHIAe KO3FajbIC
JKOHE BETETATHBTIK (YHKIHUSUIAD TYpaibl, CTPEcC
XKarmalblHIa OCHIMICTY/iH KEKe JKOHE TeHIEPIIK
(opMalapblH KaMTaMachl3 €TETiH MaHBI3IbI JKYHKE
JKOHE  TYMOPAJbIBIK  MEXaHU3MAEDP  Typalbl,
OJIap/IbIH OHTO - X9HE (DUIIOTEHEe3/le AaMyBl, CTpecc
XKoHE OediMaeny aypyiapel Typaibsl 3aMaHayd
TYCIHIKTEp/Ii KaJIBINTACTHIPY.

dopMmupoBaHue y MarucTpaHTOB
COBPEMEHHBIX IIPEJCTABJIECHUNA O CUCTEMHBIX
MEXaHM3MaX perysnud  (HU3HOJIOTHYECKUX
IIPOLIECCOB  YEJIOBEKA U  JKHBOTHBIX,

JIBUTATCILHBIX M BETCTATUBHBIX (DYHKIUI Ha
OCHOBE OOpAaTHBIX CBs3€i, O BaKHEHUIINX
HEPBHBIX M TyMOpAllbHBIX  MEXaHU3MaX,
o0ecIeYnBarOIX WH/IUBUAYAIbHBIC u
reHjepHble (OPMBI aganTalii B YCIOBHUSX
CTpecca, X pa3BUTHH B OHTO- U (HIIOTEHE3E, O
0OJIe3HSX CTpecca U aJanTallnH.

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.
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OKBITYZbIH HOTHOKEC] / Pesynbrar
obyuenusi / Learning outcome

- Ouonorysl cayajapbIHbIH ipredi )KoHe Ka3ipri
MOCEIICNIEPiHiH TCOPUSIIBIK-01ICHAMAJIBIK HETi3/IepiH
Olnieti )KOHE TYCiHe ], ;

- TYKBIM KyaJayIIbUIBIK MIeH ©3TePTilITIKTiH MoHi
MeH alphIKIIa epeKIIeNiKTepiH Oieni jKoHe
TyCiHeni,;

- HIHHOBaLUsIHBI Oarajiail anauel, xobanai ajxausr;

- HHHOBALUSJIBIK OWJIAYABI KOPCeTe ;

- 3HAET u [MOHUMAET:
METO/I0JIOTHUYECKUE OCHOBEI
(yHIAMEHTAILHBIX W COBPEMCHHBIX IMPOOIIEM
oTpaciei 6uoIoTuy, ;

-3HAET u [TOHMMAET:
OTIMYHUTEIBHBIE OCOOEHHOCTH
HACJIEICTBEHHOCTH U H3MEHYNBOCTH;

- yMeeT OIIEHHMBATb, MPOEKTUPOBATH
HMHHOBAIHH;

- [[eMOHCTpI/IpyeT MHHOBAIIMOHHOC MBIIIJICHUC,

TEOPETHUKO-

CYIIHOCTb U

- knows and understands: theoretical and
methodological bases of fundamental and
modern problems of branches of biology,

- knows and understands: the essence and
distinctive features of heredity and varia-
bility;

- can evaluate and design innovations;

- demonstrates innovative thinking;

[ToHHIH KbICKaIlIa CHIIATTAMACHI /
Kparkoe onucanue TUCIUTUTUHEL /
Discipline Summary

Ou3nonorus  JAaMybIHBIH Kazipri Ke3€eHiHIH
cunatramachel. Kasipri MosekynanblK-)KacyIlaiblK,
KYHEITIK KOHE KOTHUTUBTI PU3HOIOTHS AaMYyBIHBIH
©3eKTI  Maceyiesniepi  MEH  IepCIeKTHBAIaphL.
dusnoaorusaa KOJIJJaHLUTATEIH 3aMaHayu
SKCIEPUMEHTTIK KOHE JMArHOCTHKAJBIK TEXHHKA.
Ketekmi OTaHOBIK JKOHE MIETENAIK (UIUOIOT -
FaJbIMIAp, FHUIBIMH (DU3MOJOTUSIIBIK MEKTEITep

JKOHE OJIapIBIH KBI3METIHIH OaFbITTapHI.
OMouusIapaAbH HeWpO(U3HOIOTHSICH. 3epTTeyIiH
Ka3ipri  (QU3HONOTHSNBIK  ofmicTepi. 3epTreyniy

3aMaHayn (HU3HOJIOTHSIIBIK 9ICTEPI MEH TACUIAEepi.
XKeke arzanap meH TiHAepaiH QyHKuusUIapbl. AjaM
JKOHE JKaHyapJap ar3achbl. buosnextpiik
KyOBUIBICTAp/IBI 3€PTTEY SJicTepi MKOHE OJapIbl
Mozenaey

XapaKTepuCcTHKa COBPEMEHHOTO dTama pa3BU-
THS (U3HOJIOTHU. AKTyallbHBIE HpPOOJIEMBbI U
MIEPCTIEKTUBBI PA3BUTHS COBPEMEHHON MOJIEKY-
JIIPHO-KJIETOYHOM, CUCTEMHOW M KOTHUTUBHOM
¢usnonorun. CoBpeMeHHAsT SKCICPUMECHTAIb-
Hasg U JIMarHOCTHYECKas TEXHUKA, HUCIOJIb3Ye-
Mas B Qusuonoruu. Benymme oTedecTBEHHBIC
1 3apyOexHble yu€HbIe- (U3MOJIOTH, HAYYHEIC
(PU3NONOTHYECKUE IIKOJIBI M HAIPaBICHHUS WX
JIesTenbHOCTH. HeHpopu3nonorus IMOIHA.
CoBpeMeHHBIC (U3UOTOTHYSCKHE METOIBI HC-
cnenoBanus. CoBpeMeHHbIe (PU3MOJIOTHYECKHE
METOJIa M TOAXOJbI UCCieNoBaHusI. DyHKIUN
OTIIENbHBIX OPraHOB W TKaHel. OpraHu3Mm ue-
JIOBEKA U JKMBOTHBIX B TPOIIECCE UX JKU3HEes-
TENBHOCTH. METOaBl HCCIEeNOBaHUs OHOdJIeK-
TPUYECKHX SBJICHUMA U UX MOJCITUPOBAHUE

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. Neurophysiology of
emotions. Modern physiological methods
of investigation. Modern physiological
methods and research approaches.
Functions of individual organs and
tissues. The human body and animals in
the process of their life activity. Methods
of research of bioelectric phenomena and
their modeling

Kypacteipymst / Pazpaborauk /
Developer

CywonagukoBa K. T.., Omonoruss marucrpi, ara
OKBITYLIbI

Pyuknna I A. — k.0.H., aCCOIMUPOBAHHBIH
npodeccop

Ruchkina G.A. - Candidate of
Biological Sciences, Associate
Professor

[Ton araysl / HanmeHnoBaHue
nucummuineael / Name of the
discipline

AJJAM BUOJIOT'UACBIHBIH IPTEJII
IMPOBJIEMAJIAPBI

OYHIAMEHTAJIBHBIE  ITPOBJIEMBbI

BUOJIOI'NA YEJIOBEKA

FUNDAMENTAL PROBLEMS OF
HUMAN BIOLOGY

AKaJeMHKAIBIK KPEIUT CaHBI,
Oakpinay Typi / KommuectBo
aKaJIeMUYEeCKUX KpeaAuToB, hopma
xoutpousi / Number of academic

5 akageMusIBIK Kpeaut, emtuxaH (KT)

5 akajgeMu4YecKux KpeauTtos, 3x3ameH(KT)

5 academic credits, exam (CE)
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loans, form of control

[pepexBusutrep / [IpepexkBU3NTHI
/ Prerequisite

"buonorus" Bb OakanaBpuar noHaepi»

Jucrturumne! 6akanaBpuata OI1 «buonorus»

Bachelor's degree courses in biology»

IMoctpexBuzuTTEp /
IMoctpexsusutel / Postrequisite

KOpBITBIHIIBI MATHCTPITIK 3€PTTEY KYMBICHI.
[TpakTHKAaJIBIK )KOHE FBIIBIMU-3€PTTEY KbI3METI.

Hrorosas maructepckas ucciieoBaTeIbcKast
pabota. IIpakTiueckass U Hay4HO-
HCCIIEIOBATEIbCKAsl AEATEIbHOCTb.

Final master's research work. Practical
and research activities.

OKy MakcaTBl MEH MiHAETTepi /
VYuebnas 1ens 1 3agaun / Learning
Goal and Objectives

Kypcetsig makcatsi-ctyaeaTTepre OXOK kp3meTiHiH
HETi31H/Ie KaTKaH (PU3HOJIOTHSUIBIK YAepicTep
TypaJIbl TYCiHIK Oepy. AF3aHBIH OpTYPIi
JKYHEIepiHiH KOHE ONapIbIH )KeKe KYPBUTBIMIBIK
AIIEMEHTTEPiHIH JKaJIbl 3aHIBUIBIKTAPEl MEH
creuuQuKaNbK epeKIIeTiKTepiH TyCIHY Al
KaMTaMmachI3 eTy. OU3HONOTUSIIBIK FHUTBIMHBIH
JKaHa )KETICTIKTEPIMCH KOHE OHBIH JaMy
MEPCICKTHBAIAPHIMEH TAHBICTHIPY.
MarucTpaHTTapFa ajgaMm OUOJIOTHSCHIHBIH OapIbIK
OemiMepi OofibIHIIA iprefi OitiM Oepy, cCoHmai-aK
onapaa (pU3HOIOTHSIIBIK OMIIAy Bl KATBIITACTRIPY.

Lens npenogaBanusi Kypca — AaTh MaruCTpaH-
TaM TpeJCTaBieHHe O (HUIHOJOTHYECKUX MPO-
meccax, JeXKallMX B OCHOBE JESATEIBHOCTH
IIHC. OOecmneunth MOHMMaHHE OOIIMX 3aKO-
HOMEPHOCTEH U crieu(uIecKux 0codeHHOCTEH
Pa3JIMYHBIX CHCTEM OpPraHM3Ma M UX OTACIb-
HBIX CTPYKTYPHBIX 3JIeMEHTOB. O3HAKOMHTBH C
HOBBIMH  JIOCTIDKCHHUSIMH  (hHU3HUOTIOTMICCKOM
HAYKA W TEPCICKTHBAMU e¢ pa3BuTus. JlaTh
MarucTpaHTaMm (yHIAMCHTAJIbHBIC 3HAHHS I10
BCEM paslesiaM OHMOJIOTHH YeIOBEKa, a TaKKE
(dbopMUpOBaTh Y HUX (HU3HOJOTMYECKOE MBbIIII-
JIEHUE.

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.

OKBITYIBIH HOTHXKeCi / Pe3ynmbpTar
obyduenwust / Learning outcome

- OMOJIOTHS caNlalapBIHBIH ipTei XKoHe Ka3ipri
MOCeIeNePiHiH TeOPUSITBIK-91iCHAMAJIBIK HEeTi3/IepiH
Oinei )xoHE TYCiHe], ;

- TYKBIM KyaJayIIbLUIBIK [IeH ©3TepTillTiKTiH MoHI
MEH aifpbIKIIa epeKIIeTIKTepiH Oiel xKoHe
TyciHexi;

- HHHOBAIMSHBI Oaranai anazsl, >ko0ajlai aiabl;

- HHHOBAIMSUTBIK OMJIay 16l KOPCETE/I;

- 3HAET u [IOHUMAET:
METO0JIOTHYECKUE OCHOBBI
(byHIaMEHTANbHBIX M COBPEMEHHBIX MPOOIIEM
oTpaciieit buosorumy, ;

-3HaeT u IIOHUMAET:
OTJIMYUTEIBHBIE OCOOEHHOCTH
HACJIECTBEHHOCTH U U3MEHYMBOCTH;

- YMEET OLIEHUBATh, NIPOEKTUPOBATH
HWHHOBAIIUU,

- JICMOHCTpI/IpyeT MHHOBAIIMOHHOC MBIIIJICHUC,

TCOPECTUKO-

CYIIHOCTb u

- knows and understands: theoretical and
methodological bases of fundamental and
modern problems of branches of biology,

- knows and understands: the essence and
distinctive features of heredity and varia-
bility;

- can evaluate and design innovations;

- demonstrates innovative thinking;

IToHHIH KBICKAIIIA CHIIATTAMAaCHKI /
Kpartkoe onucanue TUCHHIUTHHEI /
Discipline Summary

A JTaMHBIH aJIIIbl, YBOIIOLIMIILIK, MeIuInHAIBIK
’KOHE DKOJIOTUSIILIK OHUOJIOTHSICHI, HETI3T1
TEOPUSIIBIK KOHIICTIIIUSIIAP KOHE ©3CKTi OarbITTap.
Atam OMOJIOTHSCHIH 3€PTTEYIIH diCHAMAIIBIK,
npuHIUNTEPi. OU3HONOTHSIBIK PETTEY;
(U3NOTOTHSITBIK () yHKIMSTIAPIBI CHIPTKBI OPTaHBIH
OpTYPIIi KaFAaiIapbIHa YHIeCTipy xoHe OeHimaey,
OJIAPIBIH JKYHEITIK JKOHE MOJICKYJIAIBIK,

OOmias, DSBONIOLMOHHAS, MEIMIMHCKAS U
9KOJIOTHYECKAsT OMOJOTHS YeIOBEKa, OCHOB-
HBIC TCOPETHYCCKHE KOHICTIIHU U aKTyallb-
HbIC  HAmNpaBJICHUSI. METOIOJOTHYECKUE
MPHUHIUIB W3YYCeHUs OWOJIOTHU YeIOBEKa.
OU3NONOTHYCCKHE PETYJISALUU; KOOPAHMHA-
nus W afantanus (U3noIorudeckux (HyHK-
IMNA K Pa3IMYHBIM YCJIOBHSIM BHEIIHEH cpe-

General, evolutionary, medical and
ecological biology of man, the main
theoretical concepts and current trends.
Methodological principles of studying
human biology. Physiological regulation;
coordination and adaptation of
physiological functions to various
environmental conditions, their systemic
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MeXaHU3MEPI.

Abl, UX CUCTCMHBIC U MOJICKYJISIDHBIC MEXa-
HHWU3MBEI.

and molecular mechanisms.

Kypacteipymst / Pazpaboruuk /
Developer

Cyonaukona K. T.., 6uoJiorusi MarucTpi, ara
OKBITYIIbI

Pyukuna I'. A. — k.6.H., accONMMPOBAHHBII
npodgeccop

Ruchkina G.A. - Candidate of
Biological Sciences, Associate
Professor

[Ton ataysr / HammeHnoBaHne
mucuuruinasl / Name of the
discipline

BHOJIOI'UsI ’)KOHE KYCTAPbI
3EPTTEYJAIH 3AMAHAYH 9JICTEPI

BHOJIOI'UsA U COBPEMEHHBIE
METO/JAbI HCCJIIEJOBAHUA IITUILY

BIOLOGY AND MODERN
METHODS OF BIRD RESEARCH

AKa,I[CMI/IKaJ'IBIK KpEeAuT CaHbl,
6akputay Typi / KonudyectBo
aKaJIeMMYECKUX KpeauToB, popma
kouTpostst / Number of academic
loans, form of control

5 akageMusIBIK Kpeaut, emtuxaH (KT)

5 akageMU9IecKux KpeauTtos, sk3ameH (KT)

5 academic credits, exam (KT)

IpepexBusutrep / [IpepexkBU3UTHI
/ Prerequisite

"buosnorus" Bb OakanaBpuar noHuepi»

Jucnumunsl 6akanaspuara OII «buonorus»

Bachelor's degree courses in biology»

IMocTpexBuzurtep /
IMoctpexsusutel / Postrequisite

KOpBITBIHIBI ~ MarucTpimik  3epTTe€y  KYMBICHL
[IpaKkTHKAaIBIK )KOHE FRIIBIMU-3EPTTEY KBI3METI.

WroroBass marucrepckas HccieoBaTelbCKas
pabora.  IlpakTtuyeckas U HAy4YHO-
HCCIIeIOBATEIbCKAS JESTEIbHOCTb.

Final master's research work. Practical
and research activities.

OKy MakcaThl MEH MiHAETTepi /
VYuebnas 1ens 1 3agauun / Learning
Goal and Objectives

"Bruonorus xoHE KYCTapAbl 3epTTEYIiH 3aMaHayH
omictepi" OKy TIOHIHIH MaKcaThl KYC aF3achIHBIH
TIPIIUTIK €Ty MPOIECTEPiH 3ePTTEY, aF3aHbIH HETi3Ti
GYHKIMATIAPBIH — peTTey  MEXaHU3MJEpiH — amy,
TCHETHKANBIK 3epTTeYJCepAiH Kasipri skarmaiblH
KOHE  OHEPKACINTIK  KYC  IIapyallbUIbIFBIHAA
KYCTapAbIH OpTYpPl TYpJepiHiH OHMOIOTHSIIBIK
epeKIIeNiKTepiH naijanany MYMKIHAIKTEpiH
3epTTey OOJBI TaObLIA B,
ITon i OKBITY/IbIH

OMONIOTHACHIHBIH ~ HETi3ri  Moacenenepi  OoibIHIIA
OlaiM JKarTalbIH Oarainay; KyCTapJIblH
JICHCAYJIBIFBIH CaKTay *oHe OapblHIIA OHIMALTIK aly
MaKCaThIH/Ia OJIap/blH OPTaHM3MIiHIH JKeKe Jaamy

MiHIETTEpi: KycTap

MoceJeepiH  OKBITY; TaOBIHIAFbl JapaKTapblH
OMIPIICHIIrT ~ MEH  YPBIKTBIFBIH  apTThIpyFa
MYMKIHAIK ~OepeTiH KyCTapiblH MiHe3-KYJIKbIH

O3repTYMIiH QMICTEpi MEH TOCUIIEpiH KapacThIpy.

Henpro yueOHOW mumcuumuinHbl «bromorus wu
COBPEMCHHBIC METOJIBI HCCJICIOBAHUS IITHID
SIBIISICTCS M3YYCHHUE TPOIIECCOB KHU3HEACATEIIh-
HOCTH OpraHW3Ma IITHI], PACKPHITHE MEXaHH3-
MOB PETYJISIMHA OCHOBHBIX (DYHKIIMH OpraHH3-
Ma, U3y4yeHHE COBPEMEHHOI'O COCTOSIHUS T€He-
THYECKUX MCCIIEIOBAHUA M BO3MOYKHOCTH HC-
MOJIb30BaHUsT OHOJIOTMYECKMX OCOOEHHOCTEMN
pa3HbIX BUIOB MTHUI[ B MPOMBIIIICHHOM ITHIIE-
BOJICTBE.

3amaun W3ydeHUs AUCHUIUIMHBI: OLEHUTh CO-
CTOSIHUE 3HAHUI MO0 OCHOBHBIM BOIIpOCaM OHO-
JOTHH TTHUIBl; U3YYUTh BOIPOCH HHIUBHUIY-
IBHOTO PAa3BUTHUS OPraHW3Ma NTHUI[ C IEIBIO
COXPaHCHHS UX 3I0POBbS U MOTYyYCHUS MAKCH-
MaJBHOW MPOJYKTUBHOCTH, PACCMOTPEThH IPU-
€MBI U CIIOCOOBI M3MCHEHHUS IIOBEICHHUS IITHII,
MO3BOJIAIONINAE ITOBBICHTH IUIOJOBUTOCTH M

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.

Obijectives of the discipline: to assess the
state of knowledge on the main issues of
bird biology; to study the issues of
individual development of the bird's body
in order to preserve their health and
obtain  maximum  productivity; to
consider techniques and methods of
changing the behavior of birds that allow
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Kycrapabl 3epTTeyaiH 3aMaHayH 9JIiICTEPiH 3epTTey.

KHM3HECTIOCOOHOCTh 0cobeil B crage. M3ydnTsb
COBPEMEHHBIC METOBI HCCIICIOBAHHUS MITHII.

to increase the fertility and viability of
individuals in the herd. To learn modern
methods of investigation of birds.

OKBbITYZbIH HoTHOKEC] / Pesynbrar
obyuenust / Learning outcome

- Ouonorysl cayaJapbIHbIH ipredi jKaHe Kazipri
MOCeIeNepiHiH TEOPUSITBIK-01iCHAMAJIBIK HeTi3IepiH
Oineni )xoHE TYCiHe], ;

- TYKBIM KyaJayIIbUIBIK MICH ©3TePTilITIKTiH MoHi
MeH alphIKIIa epeKIIeTiKTepiH Oie i )KoHe
TYCiHexi,;

- HIHHOBaLUsIHBI Oarajiail anael, xobanai ajxausr;

-  3HaeT WM TOHHUMAeT:
METOJI0JIOTHYSCKUE OCHOBBI
(yHIAMEHTAIBHBIX W COBPEMEHHBIX IIPOOIIEM
oTpacJeit buoioruy, ;

-3HaET M IIOHUMACT:
OTJINYUTEIBHBIE OCOOCHHOCTH
HACJICACTBEHHOCTH M H3MEHYHBOCTH;

TEOPETHKO-

CYHIHOCTb n

- knows and understands: theoretical and
methodological bases of fundamental and
modern problems of branches of biology,
- knows and understands: the essence and
distinctive features of heredity and varia-
bility;

- HHHOBALUSLIIBIK OWIIAY/IbI KOPCETE i, - yMeeT  OIICHHBATh, MpOeKTUPOBaTh | - can evaluate and design innovations;
WHHOBALINH; - demonstrates innovative thinking;
- IGMOHCTPHUPYET HHHOBAIIMOHHOE MBIIIJICHHE,;
IMoHHIH KbICKAIIIa CHIIATTAMACHI / Kypc ©Gapiblk opTaHbl uWrepreH xoHe optypni | Kype MOCBSIIEH ouosoruu camoii | The course is dedicated to the biology of
Kpatkoe omnucanve TUCUUIUTAHGL / | TAOUFU-KITUMATTHIK Karaitnapra KOINTEreH | MHOTOYHCIEHHON " mmpoko | the largest and most widespread group of
Discipline Summary Oeitimmeny/li  KanbIITACTBIPFAH Jkep  OCTIHZAETi | pacnpoCTpaHEHHOM rpyrme Hasemubix | land vertebrates that have mastered all
OMBIPTKAJIBUIAPABIH €H KOl TapajfaH JXOHe KCH | I03BOHOYHBIX, OCBOWBHIEH Bce cpexsl u | environments and developed numerous
TapasraH TOObIHA apHajFaH. OKOXyHelepjeri | BIpaOoTaBlIell MHOTOYHCICHHbBIE afanTaiuy K | adaptations to the most diverse natural
KOFAphl (YHKIMOHAIABIK MAaHBI3IBUIBIFBI, KOOEH | caMbiM Pa3Ho00pa3HbIM npupoHo- | and climatic conditions. Due to their high
OUOJIOTUSICHI, MiHE3-KYJIBIKTBIH OpTYPIi | KIMMATHYECKUM YCIOBUSIM. bnaromapst | numbers, diversity of various aspects of
ACTIEKTIIEPiHIH KONTYPIUIrT apKacelHAa KYCTap | BBICOKOMH YHCIIEHHOCTH, MHoroo6pasuto | behavior, breeding biology, and high

JKaNmbl OMONOTHSIBIK MAceNelepai 3epTTey YIIiH
XKakchl ynari Oomsim Tabputazsl. Kypera Kyctapabt
3epTTeYyIiH JOCTYpIi JKOHE 3aMaHayu
MHHOBAIMSUIBIK 9JIiCTEPi KApacThIPhLIa IbL.

Pa3JIMYHBIX AacleKTOB IIOBEJCHUS, OHMOJIOrHH
Pa3MHOXXEHUSI M BBICOKOW (YHKIIMOHAIBHON
3HAYUMOCTHU B 3KOCHCTEMAX, IITHUIIbI ABJIAKTCA
Xopoluen MOJIEIIbIO JUIS U3Yy4EHHUs
00mIe0NoIOTNYecKuX ~ BOTIPOCOB. B Kypce
paccMaTpuBaAOTCA TAKXE TPAAUIIUOHHBIC H
COBPEMCHHBIC MHHOBAITMOHHBIC METOAbI
HCCIIeJOBaHMS NTHIL.

functional significance in ecosystems,
birds are a good model for studying
General biological issues. The course
also covers traditional and modern
innovative methods of bird research.

Kypacteipymst / Pazpaborauk /
Developer

Bparuna T.M., 0u0J10THsI FHLIBIMAAPBIHBIH
JOKTOpBI, mpogeccop

bparuna T.M., 1.6.H., npodgeccop

Bragina T.M., Doctor of Biological
Sciences, Professor

[Ton araysl / HanmeHnoBaHue
mucummuinesl / Name of the
discipline

KAHYAPJIAP AT3AJIAPBIHBIH
XPOHOBHOJIOT'UACHI/

XPOHOBHOJIOI'UA )KUBOTHbBIX
OPI'"AHU3MOB/

CHRONOBIOLOGY OF ANIMAL
ORGANISMS

AKajeMHUKaJIbIK KPEANUT CaHbl,
6akpitay Typi / Konngectso

5 akanemusutblk, kpeaut, emtuxat (KT)

5 akajleMH4ecKux KpenuToB, sk3ameH (KT)

5 academic credits, exam (KT)
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aKaJIeMMYECKUX KpeAUTOB, popma
kouTposist / Number of academic
loans, form of control

[TpepexBusutrep / [IpepexkBU3NTHI
/ Prerequisite

Anam xoHe kaHyapiap (pU3NOJIOTUsCHIHBIH ipredi
Macenenepi, JKac ncuxoduznonorus

dynnameHTaNbHbIE TPOOIEMBI (PH3HOIOTHU
YeJoBeKa U KMBOTHBIX, Bo3pacTHas
TICUXO(HU3HOIOTUS

Fundamental problems of human and
animal physiology, Age-related
psychophysiology

IMocrpekBusutTep /
IMocTpexBusuts / Postrequisite

BHOHOFI/I?[HBIH 3aMaHayn MSCGJ’IGJ’IGpi

CoBpeMeHHbIE TIPOOIEMBI OHOJIOTHU

Modern problems of biology

OKy MakcaTbl MEH MiHIeTTepi /
VueGHast tienb u 3amaun / Learning
Goal and Objectives

MaructpaHtrapaa Heri3ri (U3HOJIOTHSIIBIK
MIPOLIECTEP TYpaJIbl JKoHE OHOJIOTHSIIBIK XKyHenepai
yaKpITIIa YHBIMAACTBIPY acCHEKTICIHAEe ar3aHbIH
namy 3aHIBUIBIKTaphI Typassl TYCIHIK
KaJbInTacThipy. OKBITYIBIH HAKTHI CYOBEKTUICPIHIH
(U3HONIOTHANIBIK MPOLIECTEPIHIH YyaKbITIIA IKOHE
OMOXUMHUSUIBIK ~ TajJgayblHAa  KBI3BIFYIIBLIBIKTHI
KaJIBIITACTBIPY .

XpoHoOHOIOT U KIHE OHOPUTMOJIOTHS
canachIHIAFBI Ka3ipTi )KETICTIKTEpPMEH TaHBICY.
Marucrpanrrapaa XPOHOOHOJIOTHS KIHE
OUOPUTMOJIOTHS FBUIBIM PETIHIE; OChI FBUIBIMAApIA
KOJIIaHBUIATBIH  3€pTTEy oJicTepi Typajbl, OCHI
FBUIBIMJIAPbIH ~ JKOHE KOPHEKTI  FaJbIMIap/blH
JIAMYybIHBIH TapUXM Ke3eHJepl Typajbl; ar3aHblH
KYPBUIBIMBI MEH JKYMBIC ICTEY KYHEeNUIri Typabl;
aJIbIHFaH OlmiMai MpaKTUKaga KOJIJIaHy
MYMKIHAIKTEp1 TypaJibl TYCIHIK KQJIBINTACTBIPy

dopmupoBaHue y MarucTpaHToB
MPEJICTaBICHUS 00 OCHOBHBIX
(U3HONIOrMYECKUX ITIPOIeccax U O 3aKOHOMeEp-
HOCTSX pa3BHTUS OpraHu3Ma B  acCleKTe
BPEMEHHOH  OpraHM3alud  OHOJIOTHYECKUX
CHCTeM,  KaKk  MeXaHuW3Me  aJanTalvu.
dopMupoBaHHe HHTEpeca K BPEMEHHOMY H
OHOPUTMHUYECKOMY aHAIIU3Y
(U3HONIOTMYECKUX  TIPO-LIECCOB  KOHKPETHBIX
CyOBEKTOB OOy4CHUS .

O3HakoMJIICHHE c COBpPEMEHHBIMU
JOCTHXKEHUSIMH B 00JIACTH XPOHOOMOJIOTHH U
OMOPUTMOJIOTHH.

dopMHpOBaHHE y MarucTPaHTOB

MpeaACTaBJICHUA (6] XpOHO6I/IOJ'IOFI/II/I n
6I/IOpI/ITMOJ'IOFI/II/I KaKk HayKax; o0 MeEToaax
HCCIICJOBaHUA, MPUMEHACMBIX B OTUX HAYKax;
00 HUCTOPUYCCKHUX ITAllaX PA3BUTUA STUX HAYK
U BbIJAIOIIHUXCAd YYCHBIX; O CHUCTCMHOCTHU
CTpOCHU U (byHKIII/IOHI/IpOBaHI/IH OopraHuisma; o

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. Formation of
interest in the temporal and biochemical
analysis of the physiological processes of
specific subjects of training .
Familiarization with modern
achievements in  the  field of
chronobiology and biorhythmology.
Formation of undergraduates ' ideas
about chronobiology and biorhythmology
as Sciences; about research methods used
in these Sciences; about the historical
stages of development of these Sciences
and outstanding scientists; about the
systematic structure and functioning of
the body; about the possibilities of

BO3MOXHOCTAX TNpPHMEHeHWs monydeHHsIX | applying the knowledge obtained in
3HAHUsI HA TIPAKTHKE practice
OKBbITYZbIH HoTHOKEC] / Pesynbrar - OHONOTWsI calanapbiHBIH Ipreni JKoHe Kasipri | -  3HaeT W TOHMMaeT:  TeopeTuko- | - knows and understands: theoretical and
obyuenus / Learning outcome MaceJIelepiHiH TeOPHSIIBIK-9JiCHAMAJIBIK HETI3AEPiH | METOJ0JIOTHYECKHE OCHOBBI methodological bases of fundamental and

Oineni skoHe TYCiHe], ;

- TYKBIM KyaJayIIbUIBIK TI€H ©3TeprillTiKTiH MOHI
MEH aWphIKIIa epeKImeTikTepiH Oimemi koHE
TyciHeni;

- HHHOBAIIMSIHEI Oaraiai anazsl, )ko0ajlaid ajtaibl;

- MHHOBALIMSUIBIK OMJIAY /bl KOPCeTe i,

(yHIAMEHTAIBHBIX W COBPEMEHHBIX IIPOOIIeM
oTpaciel OMoJIoTHH, ;

-3Ha€T W IIOHHMAET:
OTJINYNTEIIbHBIE OCOOECHHOCTH
HACJIECTBEHHOCTH U H3MEHUYNBOCTH;

- yMeeT OLICHHBATb, IPOCKTHUPOBATH

CYIIHOCTb u

modern problems of branches of biology,

- knows and understands: the essence and
distinctive features of heredity and varia-
bility;

- can evaluate and design innovations;
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HWHHOBAIIUU,
- AEMOHCTPUPYCT NHHOBAITUOHHOC MBIIIJICHUC

- demonstrates innovative thinking;

[ToHHIH KBICKAIIIA CUITATTAMACHI /
Kparkoe omnucanue JUCHUTLTAHEL /
Discipline Summary

Kypc xpoHOOGHONIOTHS MEH OMOPUTMOJIOTHSHBIH
TapUXH aMy Ke3€HJIEpPiH; YaKbITIIA )KOHE
XPOHOMETPHSUIBIK JKOCIIAP/IaFbl )KaHyapap
OpTraHU3MICPiHIH JaMy 3aHIBUIBIKTaPbIH 3ePTTEHII.

Kypc usydaer srtambsl HCTOPHYECKOIO pa3BH-
THS XPOHOOWMOJIOTHH W OMOPWUTMOJIOTHH; 3a-
KOHOMEPHOCTH Pa3BUTHS JKMBOTHBIX Opra-
HH3MOB BO BPEMEHHOM H XPOHOMETPHYECKOM
IJIaHe

The course studies the stages of the
historical development of chronobiology
and biorhythmology; patterns of
development of animal organisms in time
and chronometric terms

Kypacteipyust / Pazpaboruuk /
Developer

Pyukuna I'.A.-010J10THsI FBUIBIMIAPBIHBIH
KaHJAUJAThl., KAYbIMIACTHIPbLIFaH Npodeccop

Pyuxkuna I''A. — k.0.H., acCOMUPOBAHHBIN
npodgeccop

Ruchkina G. A. - Candidate of
Biological Sciences, Associate
Professor

[Ton araysl / HaumeHnoBaHue
nucummuinael / Name of the
discipline

IBOJIIOIUAJIBIK BUOJOTI'UsA

I3BOJIIOIIMOHHASA BUOJIOI'UA

EVOLUTIONARY BIOLOGY

AKajieMUKaJIbIK KPEIUT CaHbl,
6akputay TYpi / KonmaectBo
aKaJeMIYEeCKUX KPEAUTOB, (hopMa
konrposist / Number of academic
loans, form of control

5 akageMusUTBIK Kpeaut, emtuxaH (KT)

5 akageMH9YecKux KpeauToB, dk3ameH (KT)

5 academic credits, exam (KT)

[pepexusutrep / [IpepekBU3UTHI
/ Prerequisite

"Buonorusa" bb OakanaBpuaT moHmepi»

Huctumummnael 6akanaspuara OI1 «buomorns»

Bachelor's degree courses in biology»

IMocTpexBuzurtep /
IMoctpexsusutel / Postrequisite

KOpBITHIHIIBI MATHCTPITIK 3€PTTEY HKYMBICHI.
[TpakTHKAJIBIK KOHE FBIIBIMU-3€PTTEY KbI3METI.

Wrorosas MmarucTepckas HCCIIeA0BaTeNIbCKast
pabora. [IpakTudeckass ¥ Hay4HO-
HCCIIeIOBATEIbCKAs ACSTeIbHOCTb.

Final master's research work. Practical
and research activities

OKy MakcaThl MEH MiHAeTTepi /
VuebHas uenpb U 3amauu / Learning
Goal and Objectives

TTonni MEHTEePYIiH HETI3T1 MAaKcaThbl
MaTrUCTPAHTTAPIBIH OWOJOTHSUTBIK KON  JKHITIKTI
Kylierep  TEOPHMSACBIHBIH  HETI3ri  epexelepiH,

3aMaHayd oJICTepl MEH HOTHXKEICepiH MEHrepy,
omapasl KoigaHa OuLTly JKOHE OCHI HETi3ge —
CTYZIGHTTEPAIH Tipi NIeMHIH KYpJeli KYpbUIBIM/IBIK-
(YHKIMOHANIBIK ~ YHBIMIACTBIPBUTYBIH  TYCiHY1
0O0JIBIIT TAOBLIAbI.

OCHOBHOHW IEJIBI0 OCBOCHHS TUCIUIUIMHBI SB-
JS€TC YCBOGHUE MAruCTpPaHTAMU OCHOBHBIX
MOJIOKEHUH, COBPEMEHHBIX METOAOB U Pe3yib-
TaTOB TEOPUHM OMOJOTMYECKHUX MHOI0YacTH4-
HBIX CHUCTEM, YMEHHUE IMOJb30BaThCsi UMU U Ha
9TON OCHOBE — MOHUMAHHUS CTYACHTAMH CIIOXK-
HOH CTPYKTYpHO-(YHKIIMOHAJIBHOW OpraHu3a-
IIUY KUBOT'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.

OKpBITYIBIH HOTHXECT / Pe3ynbpTar
obyuenus / Learning outcome

- OGMoJIOTHSA canaNaphIHBIH ipTefi XKoHe Kazipri
MoceJeNepiHiH TeOPHSIIBIK-9/IiCHAMAIBIK HET13AepiH
Oiyeni skoHe TYCiHe], ;

- TYKBIM KyaJayIbUIBIK TICH ©3TeprillTiKTiH MOHI

- 3HAeCT u IIOHUMACT:
METO/I0JIOTMYECKHUE OCHOBBI
(yHITaMEHTaNbHBIX M COBPEMEHHBIX MPOOIeM
oTpacJell OMoJIoTHH, ;

TEOPETHUKO-

- knows and understands: theoretical and
methodological bases of fundamental and
modern problems of branches of biology,
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MEH aifpbIKIIa epeKIIeTIKTepiH Oiel xKoHe
TYCiHe/i;

- MHHOBALWSIHBI Oarajail ajajpl, xobanaii ananpr;
- HTHHOBaLUSJIBIK OMJIayAbl KOPCeTe ;

-3HACT u IIOHUMACT:
OTJIMYUTEIbHBIE O0COOEHHOCTHU
HaCJICACTBCHHOCTH U U3SMCHYHNBOCTH,
- ymeeT OIICHUBATh,
HWHHOBAIIUH,

- JEMOHCTPUPYET NHHOBATMOHHOE MBINIIJICHUE

CYIIHOCTh U

MIPOEKTUPOBATH

- knows and understands: the essence and
distinctive features of heredity and varia-
bility;

- can evaluate and design innovations;

- demonstrates innovative thinking;

[ToHHIH KBICKAIIIA CUITaTTAMAackI /
Kparkoe omnucanue TUCIUTLTAHEL /
Discipline Summary

[loHHIH Ma3MYHBI TEHHIK J>XOHE METaOOIMKAIbIK
KEJiep, SKOJOTHSUIBIK HOMyIALMsIIap >KoHE T.0.
CHSIKTBl OHMOJIOTHSUTBIK KO JKUUTIKTI KYyHemepaiy
KYpBUIBICEI MEH  KacHeTTepiMeH OailylaHbICTHI
cypakTap IICHOCpIH KAMTHBL. JKOHE OJapibl
TanAaynelH  Herisri  omictepi. JKapaTbuibicTaHy
FBUIBIMJIAPBIHBIH ~ JTaMYBIHAAFbl  3BOJIIOLHSIIBIK
uneanap tapuxsl. Oky-xarteiry XK. b. Jlamapka. Y.
JlapBHH JKoHE JapBHHHM3MHIH HETri3ri jKaraaisiapsl.
Taburu ipikTey KOHUEMIMsCH. Typ-OimimM OepymiH

MOHO(HITUTHKAIBIK TEOPHSICHI. JapBuHN3M
TarmeIpbl. Heonmamapku3M JKoHE TCHETHUKANIBIK aH-
TUAAPBUHIZM JKOHE OJIAP]IBIH cebenrepi.

OBomronnsHblH CHHTETHUKAIBIK TEOPHACH IapBH-
HU3MaHBIH JKaHFBIPY JKoHE OailbITy. DBOIIOIHSIBIK
TEOPHUSIHBIH Kas3ipri Macenesnepi. DBOIOIUSHBIH
TeHETHKAJIBIK Herizaepi. MHuKpO3BO-TTFOLIHSI.
[Momynsuust  MHKpoOdBOJIIOLMs  Oipiiri  peTiHze.
[MonyasuusiHBIH ~ TeHIIK  KOPbIH  ©3repTeTiH
¢aktopmap. I'e-HeTHKO-aBTOMATTHI  HPOIECTEP.
MuxkposBomonyss  HoTmxkenepi. M3o-mamus  koHe
OHBIH d3BOJIOLMANArbl perni. TaOurm ipikrey.
OIMMUHAIMAHBIH  TYpiai  QopmanapsiHia  ipikTey
HoTmkenepi. Typl JkoHE OHBIH KpUTEepHiepi.
Buonorusimarel  TYp YFBIMBIHBIH  JaMybl.  Typ
KyppUlbIMBL.  Casich TYyp YFBIMBL. BHOJIOTHSIBIK
Typaepi. Typ Ty3iny sKoamapsl: reorpadusuibiK KoHE
9KOJIOTHSUTHIK. [ MOpuaoTreHal TypieHyi xKoHe TOPIIBI
SBOJIIOLIHSL. MaxposBodttornus XKOHE OHBIH
MHUKPO3BOIIOLUSIMEH OaiIaHbICHI.

CoznepaHue AUCHUIUIMHBI OXBATBHIBAET KPYT
BOIIPOCOB, CBSI3aHHBIX CO CTPOCHHEM H
CBOMCTBAMH OHOJIOTHYECKUX MHOTOYaCTHY-
HBIX CHCTEM, TaKHX, Kak TeHHbIE U MeTabo-
JIUYECKHE CETH, HKOJOTHUYECKUE MOIMYIISIIIUH
Y MPOY., UX IBOJIIOIIMENH U OCHOBHBIMU METO-
JlaMu uX aHanu3a. McTopusi 3BOTIOLMOHHBIX
uaell B pa3BUTHM €CTECTBEHHBIX HayK. Yue-
nue JK.b. Jlamapka. Y. /lapBuH 1 OCHOBHEIE
MoJIOKEeHUs NapBuHu3Ma. Konuenmus ecre-
CTBEHHOTO 0TOOpa. MoHopmIeTnIecKas
Teopus BumooOpasoBanusa. Cynsba mapBu-
Hu3Ma. Heonamapkusm W reHeTHUECKUM aH-
TUJAPBUHU3M M UX NpUYMHBL. CHUHTETHYE-
CKasl TEOpHUS SBOJIIOLMH KaK BO3POXKIECHHUE U
oboramenne mapBuHuzMa. CoBpeMeHHbBIS
Ipo6JIeMbI 3BOIOLIMOHHON TeopHH. I'eHeTH-
YECKHE OCHOBBI 3BOJIIOLUMU. MUKpPO3BOIIO-
nus. Ilonmynsinust kKak eIWHHIIA MHKPOIBO-
monuu. PakTopbl, U3MEHSIONMUE TeHO(DOHT
nonynanuil. ['eHeTuko- aBTOMAaTH4YECKHe
mpoueccel. Pe3ynbraTel  MUKPO3BOJIIOLUH.
W3omsust u ee poas B 3BostoLUU. DOpPMBI
€CTeCTBEHHOTO oTOOpa. Pesymbratel oTOOpa
MpHU Pa3HBIX (OopMax SIMMHUHAIMHA. Bum u
ero kpurepuu. Pa3Burthe mNOHATHS BUAA B
6uonorun. Ctpyktypa Buaa. [lonsrue monu-
TUTIMYECKOTO BHJA. bHoOIOTHYecKue BHIBI.
[Tytr BUmoOOOpa3zoBaHus: reorpagudeckoe u
aKoJIorHUYecKkoe. [ 'mopugoreHHoe BUIOOOpa-
30BaHUE U ceTyaTast

OBOJIIOIHA. MaKpOBBOH}OHI/Iﬂ n €€ CBiA3b C

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, etc.,
their evolution and basic methods of their
analysis. History of evolutionary ideas in
the development of natural Sciences. The
study of J. B. Lamarck. CH. Darwin and
the main provisions of Darwinism. The

concept of natural selection.
Monophyletic ~ theory  of  species
formation. The fate of Darwinism.

Neolamarckism and genetic EN-tidelines
and their causes. Synetic theory of
evolution as the revival and enrichment
of Darwinism. Modern problems of
evolutionary theory. Genetic bases of
evolution. Microevolution. Population as
a unit of microevolution. Factors that
change the gene pool of populations. GE-
netic-automatic processes. Results of
microevolution. Evolution and its role in
evolution. Form of natural selection.
Results of selection in different forms of
elimination. The type and its criteria.
Development of the concept of species in
biology. Structure of the view. The
concept of a polytypical type. Biological
species. Ways of speciation:; geographical
and ecological. Hybridogenic speciation
and reticulation
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MHKPO3BOJIIOLUEN.

evolution. Macroevolution and its

relation to microevolution.

Kypactsipymst / Pazpabotank /
Developer

Hepe:xorun 0. B. 6noJiorust FHIIbIMIAPbIHBIH
KaHJAUAAThI, Ipodeccop

epe:xorun FO.B. k.0.H, npodeccop

Borodulina O.V., Ph.D., professor

[Ton araysl / HaumeHnoBaHue
nucummuinael / Name of the
discipline

KAHYAPJIAP 3BOJIIOIUACHI

3BOJIIOIUA KUBOTHbBIX

EVOLUTION OF ANIMALS

AKaZieMUKaJIbIK KPETUT CaHbl,
6akputay Typi / KonudyectBo
aKaJIeMMYEeCKUX KpeaAuToB, hopma
kouTpostst / Number of academic
loans, form of control

5 akageMusUIbIK kpeaut, emtuxaH (KT)

5 aKaZleMU4YeCKUX KpeauToB, 3k3ameH (KT)

5 academic credits, exam (KT)

Ipepexsusutrep / [IpepekBU3UTHI
/ Prerequisite

"Bruonorusa" bb OakanaBpuaT moHmepi»

Hucnummasl 6akaxaspuara OIT «buomorns»

Bachelor's degree courses in biology»

[ocrpexsm3urtep /
IMoctpexsusutel / Postrequisite

KOpBITBIHIIBI MATUCTPITIK 3€PTTEY KYMBICHI.
[IpaKTHKaIBIK )KOHE FRIIBIMU-3EPTTEY KBI3METI.

HroroBasi MarucTepckas HCCIeA0BaTeIbCKast
pabora. [IpakTudeckass ¥ Hay4HO-
UCCIIe/IOBATENbCKas AESTeIbHOCTb.

Final master's research work. Practical
and research activities.

OKy MakcaTbl MeH MiHIeTTepi /
VueGHast 1ienb 1 3amaun / Learning
Goal and Objectives

FpinbIMu-3epTTey KYMBICTApPBIHA, FBUIBIMU-3€PTTEY

JKOHE FBUIBIMHU-TIE JArOT UKAJIBIK MIpaKTUKaFra
OalJIaHBICTBI  KACIOM  KBI3METKE MOTHBALASHBI
KaJIBIITACTHIPY.

ITonni MeHrepy OiniM anmymibIHBI Kejeci Kociou
MIHAETTEepAl MIeTyTre qaibIHIayFa OaFbITTaFaH:

- FBUUIBIMU-3ePTTEY KbI3METi:

- JKaHa TeOpHsIApIbI, MOJEIbICPAl, 3epTTey
ONICTEpiH MEHrepy, >aHa 9JiCTEeMEeNiK Tacimuepi
azipiey.

CchopmMupoBaTh MOTHBAIMIO K Ipodeccuo-
HaJbHOU JESTENbHOCTH, CBA3aHHYIO C HAay4HO-
UCCJIEI0BATEIbCKON paboToii, Hay4HO-
UCCIIEI0OBATENbCKON M HAayYHOIEIarorHyecKoi
IIPAKTUKOM.

OcBoeHNE TUCHUILIMHBI HAIPaBICHO HA TOATO-
TOBKY 00YYalOIIErocs: K peleHnIo CIIeTyIOIINX
PO eCCHOHANBHBIX 33/1a4:

- HAy4YHO-HCCIIE0BATENbCKas AEATENbHOCTb!

- OCBOEHHUE HOBBIX TE€OpUIl, MOJeNEel, METOIOB
HCCIICIOBAHMs, pa3pabOTKa HOBBIX METOAMYE-
CKUX MOJIXO/IOB.

Create motivation for professional
activities related to research work,
research and scientific pedagogical
practice.

The development of the discipline is
aimed at preparing students to solve the
following professional tasks:

- research activities:

- development of new theories, models,
research methods, development of new
methodological approaches.

OKpBITYIBIH HOTHXeECT / Pe3ynbpTar
obyuenust / Learning outcome

- Owomorms camajapeIHBIH Ipreii JXoHe Kasipri
MaceJleNepiHiH TeOPHSUIBIK-9iCHAMAIIBIK HET13/epiH
Oineni skoHe TYCiHe], ;

- TYKbIM KyaJayIIbUIBIK I€H ©3TePTillTiKTiH MoHi
MEH alpbIKIIa epeKIIeTIKTepiH Oijgeni JkoHe
TYCiHe/;

-  3HAGT W  TIOHHUMACT:
METOJI0JIOTHIECKHE OCHOBBI
(yHIAMEHTAIBHBIX W COBPEMEHHBIX IIPOOIIEM
oTpaciel OMoJIoTHH, ;

-3Ha€T U IIOHUMAET:
OTJIMYUTEIIbHBIE OCOOCHHOCTH

TEOPETHKO-

CYIIHOCTh U

- knows and understands: theoretical and
methodological bases of fundamental and
modern problems of branches of biology,

- knows and understands: the essence and
distinctive features of heredity and varia-
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- MHHOBAIMSAHEI Oaraiiail ajnaabl, xobanaii anausl;
- HHHOBAIUSUIBIK OMJIay/Ibl KOPCETE/I;

HaCJICACTBCHHOCTHU U USMCHYHNBOCTH,

- ymeer OLICHHUBATh, MMPOCKTUPOBATH
HWHHOBAIIUU,

- JEMOHCTPUPYET NHHOBATMOHHOE MBINIJICHUE

bility;
- can evaluate and design innovations;
- demonstrates innovative thinking;

[ToHHIH KBICKAIIIA CHUITATTAMACHI /
Kparkoe omnucanue JUCHUTLTAHEL /
Discipline Summary

Kipicme. Ilo xoHe
XUMUSIIBIK KOHE
(haKTOpIAPBIHBIH
Kanyapnap
CasnpICTBIpMAaITBI
XKaHyapiap ar3anapbl MeH JKYHeciHiH aHaTOMHACHI
XoHe osBosonusckl. JKaHyapnapAblH WIBIFY Teri
oHe (DUIIOTeHETHKAJIBIK OaiJIaHbICHI.

MiHgerTep. DusnKambIK,
OHOJIOTHSIIIBIK Taburar

ocep  erTy  KarJalbIHIarbl
SBOIOIVSICHIHBIH Mocesesepi.

Beenmenne. Ilpenver w 3amaum. I[IpoGmemsr
SBOJTIOIIH KUBOTHBIX B YCIIOBHSX BO3IEHCTBHSA
(axTopoB cpensl (HUIUIECKON, XUMUUECKOH U
ononorndeckoi mpupoasl. CpaBHUTEIHHAS
AHATOMHS W DHBOJIOIMS OPraHOB W CHCTEM
OpFaHOB JKNBOTHBIX. Hponcxomneﬁue n
(bI/IJ'IOl"eHeTI/IlleCKI/IC CBs3U JKUBOTHBIX.

Introduction. Subject and tasks. Problems
of animal evolution under the influence
of environmental factors of physical,
chemical and  biological  nature.
Comparative

anatomy and evolution of animal organs
and systems. Origin and phylogenetic
relationships of animals.

Kypacteipymst / Pazpaboruuk /
Developer

Bparuna T.M., 040J10THSI FBLIBIMIAPBIHBIH
JIOKTOPBI, Ipodeccop

Bbparuna T.M , 1.6.H, npodgeccop

Bragina T.M., Doctor of Biological
Sciences, Professor
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