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Kipicne

ONIeKTUBTI TIOHJEP KaTaJiorbl OKBITYJABIH KPEIUTTIK JKyheci OoibIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

MaructpaHT MaMaHJBIKTapJIbIH MIHJETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHEHTIHIH MOHAEPIH MEHI€pyMEH KaTap, YChIHBUIBII OThIPFaH TaHaay OOMBIHIIIA
MOHACPl TaHIAN aybl THIC.

DONeKTUBTI TOHAEpPAl TaHaayFa »dBai3ep KeHec Oepeni. Maructpant
sABal3epMeH Oipiiece OTBHIPHIN, MArHUCTPAHTTHIH KXEKE OKY JKOCHapblH KYpy YIIiH
MIOHJIEPTE KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerri maructpant! bimim Oepy TpaeKTOPUSACHIHBIH O1pTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JallbIHIBIFBIHBI3IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipn kpenuTHONW TEXHOJOTMU OOyueHus pa3pabaTbiBaeTCsl  KaTajor
ANIEKTUBHBIX JUCIUIUIMH, KOTOPBIM MpPEACTaBISIET COOOW CHCTEeMaTU3UPOBAHHBIM
NepeyeHb TUCUUIUIMH KOMIIOHEHTA 110 BEIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

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

KoHcynbranuu no BeIOOPY AJIEKTUBHBIX JUCUUILIMH JaeT 3ABaizep. Bmecre ¢
HUM MarvcTpaHT 3arojHseT GopMy 3aluch Ha AUCHUIUIMHBL 1 coctaBienus UYII
(MHIUBHUIYATILHOTO YYEOHOTO TIJIaHa).

YBaxaemble MaructpaHTbl! BaXHO NOMHHUTB, YTO OT TOrO, HACKOJBKO
IPOAyMaHHOW M 1eNocTHOM Oyaer Bama oOpa3oBarenbHas TPacKTOPHS, 3aBUCHUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

Introduction

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

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

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

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



CemecTp 00MBIHIIA JJIEKTUBTI IHAEPAi 0o.ry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaMm /

Distribution of elective courses by semester

IMonnin araysl / HanmenoBanue qucuumiannel / The name of the discipline

Kpenurrtep
caHbl /
Koia-Bo

KpeauToB/

Number of
credits

AKaJaeMHUsJI
BbIK Ke3eH/
AKkan
nepuoa/
Academic
period

BI/IOJ'IOFI/IHJ'IBIK AKIIapaTThl isz[ey KOHC  KYpbUIBIMAAY TEXHOJIOTUACKI/
TexHOJOTHsI MOWCKa W CTPYKTYpPUPOBaHHUS OHOJOTHYECKOW uH(popmanmu/
Technology for Searching and Structuring Biological Information

Kapkpinael Kazak Timi/MIHTeHCHBHBIN Ka3zaxckuii s3pik/  Intense Kazakh
language

Kanyapnap onemiHiH Ka3ipri 3aMaHfbl TaKCOHOMUSICBIHBIH HEri3i peTiHnae
MOJICKYJIAJIBIK-TCHETUKAJIBIK  dicTepi/MOJIEKyIAPHO-TEHETUYCCKHE METO/IbI
KaKk OCHOBa COBPEMEHHON TakcoHOMMH kuBoTHOro mupa/Molecular Genetic
Methods as the Basis of Modern Taxonomy of the Animal World

buosorust >KkoHE KycTapiabl 3epTTeyHiH 3amaHayd oficrepi/buonorus wu
coBpeMeHHbIe MeTobI nccienoBanus nrui/Biology and Modern Methods of
Bird Research

DKanyapnap ar3aiapblHBIH XPOHOOHOJOTHACH/ XPOHOOHOIOTHS KHUBOTHBIX
opranusmos/Chronobiology of Animal Organisms

Kac QusuonormsicbiHbIH ~ Kasipri — acrnekTisiepi/CoBpeMeHHbIE
Bo3pacTHOM ¢usuoaorun/Modern aspects of age-related physiology

ACIICKTHI

DKorapel OKy OpHBIHAA OHOJOTHUSHBI OKBITY ofjicTtemeci / Mertonuka
MpernojaBaHusi OuoJIorMM B BbICHIEM ydeOHOM 3aBefeHuu / Methods of
Teaching Biology in Higher Education Institution

KonmanOanbl OMONOTUSHBIH 3amMaHayn acrekTiiepi/CoBpeMEeHHBIE acleKThI
npukitaaaoi ouomorun/Modern aspects of applied biology

Ocimaiktep unorenuscel/dunorenus pacrenunit/Phylogeny of Plants

OcimaiktepiH BooLuscel/ IBosronus pacreHuit/Evolution of Plants

buoanyautypiainikTi cakray/Coxpanenue Ouopasnoobpasus/Conservation of
Biodiversity

DKepycri  aKoKy#enepaiH 3KOJIOTHACH KOHE OJlapAasl  Kopray/DKOoJOorus
Ha3eMHBIX 9KocucTeM W ux oxpana/Ecology of Terrestrial Ecosystems and
Conservation

Anam KOHE XKaHyapJap (U3HNOTIOTHSCHIHBIH Kazipri
npooaemanapsl/CoBpeMeHHbIE  TPOOJEMBI  (H3UOJIOTHHM  YeloBeKa U
skuBoTHBIX/Modern Problems of Human and Animal Physiology

AnaM OMOJIOTHSICBIHBIH ipreii mpobiiemManapsl/DyH1aMeHTaTbHBIC TPOOIEMbI
ouonoruu uenoseka/Fundamental Problems of Human Biology

DBOTONUSIIBIK Orotorus/IBomonnonnas ouomorus/Evolutionary Biology

DKanyapinap sBomorusicel/ OBomonus skuBoTHbIX/Evolution of Animals




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

Elective courses for 1st-year master's students

Buonozuanvix aknapammeut iz0ey yHcane KypovliablmMOblK mexnonocuacol/ Texnonozus noucka u cmpykmypupoeanus o6uoaocudeckou ungopmayuu/
Technology for Searching and Structuring Biological Information

Oky maxcamul / Yueonas yenv/ Purpose

Kypc  KOMIBIOTEpIK  TEXHUKAHBI  THIMII
KOJIJIaHY bl JKOHE OMOJIOTHS canachlHAa KociOu
KBI3METTE 3aMaHayH aKIapaTThIK
TEXHOJIOTUSIAPIbI THIMII naiitaanybl
KaMTaMachl3 €TEeTIH OULIIM MeH [JarablFa He
MaMaHJIap/bl Jaspiiayra OarbITTaIFaH.

Kype HAIpaBJICH Ha MOATOTOBKY
CHEIHAIUCTOB, OONAJAIOIIUX 3HAHUAMU H
HaBBIKaMH, 00eCcTeunBaOIINMHU

palMOHANBHOE TPUMEHEHHE KOMITBIOTEPHOM
TEXHUKH U J(PPEKTHBHOE HCIIOIH30BAHNE
COBPEMEHHBIX MH()OPMALIMOHHBIX
TEXHOJIOTHIA B npodeccHoHaTEHON
JEATEIILHOCTH B 00J1aCTH OMOJIOTHH.

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

Okbimy

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

Kypersl ¢oT1Ti  asiKraranHaH KeHiH Oiiim
ajnyubLiIap

1. TyxbIippiMaamanap MEH Karu1aJ1ap bl
KOJIJaHa[Ibl, JKYHeni oiayra KaOiiaeTTi

2. AKmaparThIK TEXHOJIOTHSIAp KOMETIMEH 63
OeTiHIlIE ajyFa XOHE MPAKTHUKAJIBIK KbI3METTE
KaHa OuTiMaep MeH OuTIMAep/l MaiianaHyra
KaO1neTTl

3. Konpa 6ap akmapatThl ©3 O€TiHIIE Taagaiabl
J)KOHE ipremi Mocenenepii aHBIKTAMIBI,
MIHJIETTEp KOSl XKOHE MaMaHJaHy OOWbIHIIA
HaKThl MIHJETTEpl IIemy Ke3iHAe Oalaiblk,
3epTXAHAJBIK KOHE OMOJIOTHSUIBIK 3epTTeyiepi
OPBIHIal 1Bl

4. DBUOJIOTHANIBIK aKmaparThl >KUHAY, CaKTay,

IIocne ycnmemHoro
o0yyarommecsi OyayT

3aBepuIeHHs] Kypca

1. Ucnone3zyer OCHOBHBIE TEOpHH,
KOHIENIMM ¥ TMPHUHIMUIBI B HW30paHHOM
oOmacTH  ACATENBHOCTH,  CIOCOOEH K

CHCTEMHOMY MBILIUICHUIO
2. Croco0eH caMOoCTOSTENbHO MPUOOPETATH C
MIOMOIIIbI0 MH(OPMAIIMOHHBIX TEXHOJIOTUH U
HUCIIOJIB30BAaTh B HpaKTI/ItIeCKOﬁ ACATCIIBHOCTH
HOBBIE 3HAHUA U YMEHUS

3. CamocrosTensHO AHAIU3HUPYET
UMEIOIIYIOCST  MH(OPMAIMI0 M BBIABIISET
dbyHIamMeHTaTbHBIC poOJIeMBI, CTaBUT
3aJjauu u BBITOJIHSET OJIEBBIE,
nabopaToOpHbBIC " OMOJIOTHYECKHIE

After successful completion of the course,
students will be

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

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

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

4. Creates modern computer technologies
creatively in the collection, storage, processing,




OHJICY, TallJay >XoHE Oepy Ke3iHJe 3aMaHayu
KOMITBIOTEPITIK TEXHOJIOTHSIIAP IbI
HIBIFAPMAaIIbUIBIKIICH KOJITAHAIbI.

5. XKymbIc yuriH caiiTTapasl xKacaiapl

6. birim Oepy cailTTapbiH Oaranaiapl

7. FoulbIMU KOHE OHIPICTIK-TEXHOIOTHSIIBIK
KbI3METTE Ipreili JKOHE KOoJMaHOaabl apHabl
Oemimaepai TepeH TyciHemi KOHE
HIBIFAPMAIIBLIBIK TOHED IMaii1aJaHabl.

UCCIIEIOBaHMS TPU PEHICHUH KOHKPETHBIX
3a7a4 1o Crenranu3aluu

4. TBopyeckM TMPUMEHSET COBPEMEHHbBIC
KOMIIBIOTEPHBIE TEXHOJOTHMH TpH  cOope,
XpaHeHUH, o0paboTKe, aHaIU3e M Iepeayve
O6uosornyeckoit HH(opMaIuy.

5. Co3nmaer calThl A1 pabOThI

6. OnieHuBaeT 00pa3oBaTEIbHBIC CANTHI

7. TI'myOoko mTOHHMMaeT ¥  TBOPYECKH
ucronikdyer  International Plant  Names
Index.

analysis and transfer of biological information.

5. creates sites for work

6. Evaluates educational sites

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

Kanrmbt YFBIMJIAP: KOMITBIOTEPIICHIIPY,
aKnapaTTaHaslpy, Ludpranasipy. “Kazakcran
¢rnopacsl'OoiibiHIIa TYpaepal i3xey. Typraepai
i3ney, cuHoHumuka, keHecrep. KP Kei3bin
KiTaObl. AilMakTap MeH HYKTeJIepAl 137ey.
Excel-ne  Kasakcran  ¢uopackl  GoiibIHIIA
nepektep ©OazackiH  Kypy. Typnepai i3zey,
KEHeCTep. POWO. Typnepai 131ey,
CUHOHUMUKA, KEeHecTep. baceim  koHe
CMHOHUMJIK araynap. KapramapmeH XyMmbicC.
AnimakTap Ooiipramma Excel 6asaceiMen xymbic
FBUIBIMH ~ KOHE  OHAIPICTIK-TEXHOJIOTHSIIBIK
KbI3METTE apHaiibl OargapiaMaiapiblH ipreii
XKoHe KonaaHOansl 6emimMaepid OuTy. moHAep.

O6mmue HOHSTHSL: KOMIIbIOTEpHU3aLus,
uHpopmaTu3anus, LudpoBU3aLus.

ITouck BumoB mno «Pnope Kazaxcranay.
ITouck BUJOB, CHMHOHUMMHUKA, BCIUIBIBAIOLINE
noncka3dku. Kpacnas xkuura PK. Ilouck
pernoHoB U Touek. Co3gaHue 0a3bl JaHHBIX
mo ¢iaope Kazaxcrana B EXxcel. Tlouck
BHIOB, BCIUIbIBaromue mnoackasku. POWO.
[louck BUIOB, CHHOHWMUKA, BCIUIBIBAIOIIHE
MOJICKa3KH. [TpuoputerHsie u
CHHOHMMHUYHBIE  Ha3BaHWA. Pabora cC
kapramu. Pabota c 6a3oii Excel mo permonam
B HayIHOH " MIPOU3BOJICTBEHHO-
TEXHOJIOTUYECKOM  JIEATETbHOCTH  3HAHUE
(GyHIaMEHTAIBHBIX W MPUKIAJHBIX pa3JeioB
CHell. IUCIUILIUH.

General concepts: computerization,
informatization, digitalization. Search for species
in the "Flora of Kazakhstan". Search for species,
synonymy, tooltips.Red Book of the Republic of
Kazakhstan. Search for regions and
points.Creation of a database on the flora of
Kazakhstan in Excel. Search for species,
tooltips.POWO. Search for species, synonymy,
tooltips. Priority and synonymous names. Working
with maps. Working with an Excel database by
regionin scientific and industrial and technological
activities, knowledge of fundamental and applied
sections of special disciplines.

Iocmpexsusummepi / [locmpexeuszumat/ Postrequisites

buonorusaeig TAPUXBI JKOHC Q,Z[iCHaMaCBI

| Ucropus u Meromonorus  Guonoruu/

| History and Methodology of Biology /
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buomorus sxoHe KycTappl 3epTTeYAiH 3aMaHayu | buomoruss  uw coBpemennsie  Mmetozsl | Biology and Modern Methods of Bird Research
omicrepi HCCIIEOBAHHUS ITTHUL]

Bazoaphama scemexwici / Pykosooumens npozpammut/ Programme manager

IMepexorun FO.B. | Mepesxoruu F0.B. | Perezhogin Y.V.




Kapkvinowt xazax mini/ Humencusnwtit kazaxckuii azvik/ Intense Kazakh language

OkKy makcamuwt / Yueonan yenv/ Purpose

Kocibu KpI3METTIH opTYpITl cayiajiapblHIa TUIIK,
QJICYMETTIK-MOJICHH, MOJICHHETAPAJIbIK, 1CKepH
KOMMYHHUKAIMSIHBI ~ KaMTamachl3 €Ty  YIIiH

dopMHUpOBaHUE S3BIKOBBIX KOMIIETCHLUH B
CUCTEME JIMHIBUCTUYECKHUX 3HAHMM  JJIs
o0ecrnieueHns S3bIKOBOM, COLMOKYJIBTYpPHOM,

Formation of linguistic competencies in the system
of linguistic knowledge to ensure linguistic, socio-
cultural, intercultural, business communication in

JMHTBHCTHKAIBIK ~ OUTIM  KyHeciHae TULMIK | MeXKKYJIBTYpPHOM, JeioBold kKoMmMyHuKanuu B | various fields of professional activity.
KY3BIPETTLTIKTI KAJIBbIITACTHIPY. pasnmuuHbIX  chepax  mpodeccrHoHaTbHON
JESATEITBHOCTH.

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kypcrbl CoTTi asiKTaraHHAaH keiiin | Ilocsie ycmemHoro 3aBepumienusi kypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be
- Qaztest »kyieciHmeri ThIHIAIBIM, JIEKCHKA- | - BJIAJICTh (OHETHKOIH, JEKCHKOH, | - master phonetics, vocabulary, morphology,
rpaMMaTHKaJIbIK TECT, OKBUIBIM, JKa3bUIbIM | MOp(OJIOTHEH, CHHTaKCHCOM  Kasaxckoro | syntax of the Kazakh language, listening, lexico-

JaFIbUTAPBIH JKOHE Ka3aK TUTiHIH (OHETHKACHIH,
JIEKCUKACBIH, MOPQOJIOTUSACHIH, CHHTAKCHCIH
MEHTepYy;

- KOPKEM MOTIHHEH >a3YIIbIHBIH KO3KapachIH,
KeKe MIKipiH aHbIKTal aiy;

- HETI3T1 aKnmaparThl aXKbIpara ajay, OKUFa MEeH
HAKTHI IOTUKAHBI 0alIaHBICTBIPY;

- Oenrini Oip cumarTapbl OOWBIHIIA aKMAPaTThI
TONTACTBIPAbl, AaTaYBI OOMBIHIIIA MOTIHHIH
Ma3MYHBIH OOJDKail anajpbl.

S3pIKa, HABBIKAMH ayJWPOBAHUS, JIEKCUKO-
IrpaMMaTH4YeCKOr0 TeCTa, YTEHHs, NHCbMa
cucteMsbl Qaztest.

- OMNpeAeNsiTh JIMYHOE MHEHHE, CYXICHHE
aBTOpa B XYyJI0’)KECTBEHHOM TEKCTE;
-0TJINYaTh OCHOBHYIO uH(pOopMaluIo,
CBSI3bIBATh COOBITHE U (PAKTUUECKYIO JIOTHKY;
- IPYIIIAPOBATh MH(pOpMaLIHIO 1o
OIIPEACICHHBIM ONUCAaHUAM, IPOrHO3UPOBATh
coJiep’KaHue TEKCTa 110 Ha3BaHUIO.

grammatical test, reading, writing skills of Qaztest
system.

- determine the personal opinion, judgment of the
author in the artistic text;

-distinguish basic information, connect event and
factual logic;

- group information according to certain
descriptions, predict the content of a text by its
title.

Ilpepexeuzummepi / Ilpepexeuszumot / Prerequisites

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

Ceitney monenueri. XKorapsl OiTiMIi MaMaHHBIH
i1 moneHueri. Mewmneker. [{udpasixk kKoram.

Kynbprypa peun. KynbTypa peun cnenuanucra
C BBICIIMM oOOpa3oBaHueM. [ ocymapcTBo.

A culture of speech. Speech culture of a specialist
with higher education. State. Digital society.
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Tin cascarsbl. JKahannany. Kahannwik | LudpoBoe oOmiecTBO. S3bIKOBas IMOIUTHKA.

KBUIBIHY. OKkonorus. MekTen — keme, Ounim- | [nmobanu3anus. [nmoGanpHoe  mOTEmICHHE.

TeHi3. bimiMmHIH canranar Kypybel.  Ounemai | Okonorus. Illkoma — kopabib, 3HaHUE —

©3repKEH FBUIBIMM JKaHAJIBIKTAap. Ka3akcTaHHBIH | MOpE. Tpuymd 3HAHUM. Hayunslie

FBUIBIMBL.  JleHcaynbIK- 30p Oaiblk.  Ac- | JOCTHXKEHUH, KOTOpbIe M3MEeHIIM Mup. Hayka

aJlaMHBIH apKaybl. Kazaxcrana. 310poBbe — 00Jib110€ HOraTCTBO.
Ena — 310 ocHOBa yenoBeka.

Language policy. Globalization. Global warming.
Ecology. School is a ship, knowledge is a sea.
Triumph of knowledge. Scientific achievements
that changed the world. Science of Kazakhstan.
Health is a great wealth. Food is the basis of man.

Ilocmpekeusummepi / Ilocmpekeusumul/ Postrequisites

bazoapnama scemexuici / Pykosooumenw npozpammul/ Programme manager

HocoBa A.T., dumomoruss reuBIMIapeIHbIH | [locoBa A.T., kaHauaar QUIOTOTHYSCKUX
KaHUJIaThl, TPO(ECCOPIIBIH M.a. HayK, H.0. pogeccopa

Dossova A.T., Candidate of Philological Sciences,
Acting professors
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Kanyapnap aneminin Kazipai 3amMan2bl MAKCOHOMUACHIHBIH HE2I3i peminoe MONEKYAANbIK-2eHEeMUKATbIK 20icmepi/
Monekynapno-zenemuueckue Memoovl KaAK 0CHOGA COBPEMEHHOU MAKCOHOMUU HCUBOMHO20 Mupa/
Molecular Genetic Methods as the Basis of Modern Taxonomy of the Animal World

Oky maxcamul / Yueonan yenv/ Purpose

Tipi )KyHenepaiy KyMbIC iCTEYiHIH Heri3i O0JbI
TaOBUIATHIH emipi YHBIMIACTBIPYIBIH
MOJICKYJIANIBIK-TEHETUKAJIBIK JKOHE IKACYIIAIBIK
ACHTeiepinae  OWOJIOTHSHBIH  TEOPHUSUIBIK
OUTIMIH KEHEWTy J>KOHEe TEepeHIETy, >jKacylla
KYPBUIBIMBI ~ MEH  OJapAblH  KbI3METTEpiHIH
MophoyHKIIMOHANIBI OaIaHBICEIH aHBIKTAY;
KaCyIIaHbIH ~YUBIMIAc-ThIpy OIpJiriH  KoHE
OHBIH OMip CYPYiH aHBIKTay.;

pacimpeHne M YriayOleHHe TEeOpeTHYECKUX
3HAHUW  OMOJOTMM  HAa  MOJIEKYJISPHO-
FEHETUYECKOM U KJIETOYHOM  YpPOBHSX
OpraHu3alMK XU3HH, SBISIOIIUXCA OCHOBOM
(GyHKIMOHUPOBAHUS JKUBBIX CHUCTEM,
YCTaHOBJICHHE Mop(hodyHKIIMOHATHHON
CBS3M CTPYKTYp KICTKH W UX (DYHKIUK;
BBISIBJICHUE €IMHCTBA OPraHU3ALMK KJIETKU U
€€ JKU3HEIeATEIbHOCTH;

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

KypcTsl ¢oTTi agKTaraHHaH KeiiH
oiiMasnymbLIap

- MOJIEKYJIAJIBIK-T€HETUKAJIBIK 3epTTey
O/IICTEPIHIH HET13/IepiH TYCIHY;
- MOJIEKYJIAJIBIK-TEHETUKAJIBIK ~ 3epTTeyNepIiH

HETi3r1 TYCIHIKTEp1 MEH PETTUIITH MEHTepY;

- Kazipri (uIoreHeTHKaHbIH HETi3l peTiHe
WHTETPATUBTI TAKCOHOMHS JKOHE KIIaJUCTHUKA
o/liCHaMaChIMEH TaHBICY.

- TEHETUKAHbIH 3aMaHayHl >KETICTIKTEepl >KoHE
OHbl KOJJIaHy Typajlbl aKmapaTThl CBIHU
TYPFBIIAH Tajnaai oury

ITocse ycnemHoro 3aBepuieHust Kypca
o0yyarommecsi OyayT

- 3HaTh OCHOBHbBIE TIOHATHS CUCTEMATUKHU U €€
pa3zienoB, HMCTOPUYECKHE U COBPEMEHHBIE
METO/Ibl TAKCOHOMUU;

- OHATH OCHOBBI MOJIEKYJISIPHO-
TeHETUYECKMX METOJIOB MCCIICIOBAHHU;

- OCBOUTH 0a3oBbIE HOHSITUSA "
OCIEN0BATENLHOCTE MPOBEACHUS

MOJICKYJIIPHO-TEHETUUECKUX UCCIICIOBAaHUM;

- O3HAKOMUTBCA C MCTOI[OJIO]"PICﬁ
I/IHTeraTHBHOfl TaKCOHOMHH H KIAJUCTHUKU
KaK OCHOBBEI COBpCMCHHOﬁ (I)I/IJ'IOI‘CHCTI/IKI/I.

- YMETbH KPpUTUYCCKU AHAJINU3UPOBATH
I/IH(pOpMaI_[I/IIO O COBPCMCHHBIX HTOCTUKCHUAX

TC€HETHUKH U €€ MPUKIIAAHOM HCIIOJIE30BaAHUHN

After successful completion of the course,
students will be

- understand the basics of molecular genetic
research methods;

- to master the basic concepts and sequence of
molecular genetic research;

- to get acquainted with the methodology of
integrative taxonomy and cladistics as the basis of
modern phylogenetics.

- be able to critically analyze information about
modern advances in genetics and its applications
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

| -

Kypcmoiy kvickaua mazmynnt / Kpamrkoe codepicanue kypca/ Course summary

[Ton wMaructpiepain OWOJOTHUSUIBIK — OLTIMIH
KCHEUTyre J>KOHE TEepeHICeTyre, OHMOIOTHSIIBIK
3epTTeyJiep MEH OHMOaKmapaTThIK Taljay MeEH
JHK Tanmay TocinmepiHiH 3amMaHayd JICHreHi
HETi3IHJe JKaHyapjiap TaKCOHOMMSICHI MEH
(buIoTeHUACHIHBIH TpolieManapsl MeH Ka3zipri
KarJaiiblH TYCIHyTe OarbITTaIFaH.

JIMcMIUIMHA HalpaBlicHa HA pPaclIMPEHUE U
yriayOieHne OUOJIOTUYECKOr0 00pa30BaHUS

MarucTpos, ITIOHMMaHHEC npo6neM u
COBpPCMCHHOI'O COCTOsIHHWA TAaKCOHOMHUH U
(1)I/IJ'IOI‘6HI/II/I KHNBOTHBIX Ha OCHOBC

COBPEMEHHOTO  YpPOBHSI  OHMOJIOTMYECKHX
UCCNENOBaHU U OMOMH(OPMAILIMOHHOTO
aHaym3a u coco6oB ananmm3a JJHK.

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

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

DBoONUSIBIK Onosorus/ buoanyaHTypiimikTi
caKkTay

Coxpanenue 6nopaznoobdpasus/
DBOJIIOIIMOHHAST OUOJIOTHUS

Conservation of  Biodiversity/  Evolutionary
Biology

bazoaphama rcemexwici / Pykoeooumens npozpammel/ Programme manager

bparuna T.M.

‘ bparuna T.M.

| Bragina T. M.
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Buonozus sicone kycmapow 3epmmeyoin 3amanayu aoicmepi/buonozusn u cospemennvie memoowt ucciedoseanus nmuy/Biology and Modern

Methods of Bird Research

OKy makcamuwt / Yueonan yenwv/ Purpose

KYC aF3achlHBIH TIPHIUNIK €Ty IPOILeCTepiH

3epTTey, aF3aHblH HEri3ri  (QyHKUMSAIApBIH
perTey MeXaHM3MJEpiH amlly, TeHETHKAJIBIK
3epTTeYICepAiH  Kasipri  JKaFgablH ~ JKOHE
OHEPKICINTIK KYC HIapyanIbUIBIFBIH/IA

KYCTapJAbIH OpTYPAl TYPJEPiHIH OHOIOTHSIBIK
EpeKILeNIKTepiH Maijanany MYMKIHIIKTEepiH
3epTTey OO0JIbIN TaObLIA b

HM3y4eHUE TPOIECCOB JKU3HEACATEIHHOCTH
opraHu3ma MTHI], PACKPHITUE MEXaHH3MOB
pEeryJsiliid OCHOBHBIX (PYHKIIMH OpraHu3Ma,
H3y4YeHue COBPEMEHHOTO COCTOSIHUS
FeHETUYECKHUX HCCIIEIOBAaHMI U BO3MOXKHOCTH
HMCIOJIb30BaHUSI OHMOJIOTHYECKHUX
OCOOEHHOCTEH pa3HBIX BHUJOB MTHIl B
MIPOMBIIIIJICHHOM MTHUIICBOJICTBE.

studying the vital processes of the body of birds,
revealing the mechanisms of regulation of the main
functions of the body, studying the current state of
genetic research and the possibility of using the
biological characteristics of different species of
birds in industrial poultry farming.

OKbimy

Hamuceci / Pezynemamot ooyuenusn / Learning outcomes

KypeTsl coTTi agkTaranHaH Keiliin Ol1iM
ajxymbLiap

l-monynsAuMsUIBIK ~ JeHTeiae  OMOJIOTHSIIBIK
3aHJIBUTBIKTAP/Ibl KOHE JIEMOTpaUsIHBI 3epTTEY
YUIIH  KOJJAHBIIATBIH  JKEPAETT  OMBIPTKAJIBI
KYCTap/ibl MOJIEJIBAIK TON PETiHAEC OPHUTOJIOTHUS
Heri3/epi, TYCIHY;

2-eH KOIl TapallfaH oHE MOOWIbJI >Kephaeri

JKaHyapJap peTinae KYCTap/sbl
YUBIMAACTBIPYABIH ~ HETi3rl  epeKIIeNiKTepi,
oNapAbIH  yiIyra  Oedimzenyl,  KeIi-KOH,

Oarmapiay »>KOHE HaBHTaIlUs MeXaHU3MIEpi,
9KOJIOTHSI J)KOHE MiHE3-KYJIBIK, KYCTapIbl CaKTay
Mocelenepi Typaibl akraparka ue;

3-CTyIGHTTep KYCTapJAbIH allyaH TYPJLIIri MeH
Tapanybl, OJlaplbIH dKOXYyHeneri peii, axamaap
VIIH TPaKTUKAJIBIK, FBUIBIMH JKOHE MOJICHH
MaHBI3IBUTBIFBI TYPAIBI OlIe1i;

4-xyctap KJIAChIHBIH OMBIPTKAJIbI

ITocae ycnemHoro 3aBepiieHus Kypca
o0yyarommecsi OyayT

1  -u3y4eHBl  OCHOBBI  OPHHUTOJIOTHH,
MOHMMaHHE MNTUL[ KAaK MOJEIbHOW T'PYIIIbI
Ha3eMHBIX MMO3BOHOYHBIX, NMPUMEHSIEMON st
U3y4eHHUs] OMOJIOTMYECKUX 3aKOHOMEPHOCTEH
u eMorpaduu Ha MOMYJISIIUOHHOM YPOBHE;

2 -o0nanmatoT uHpOpManuend 00 OCHOBHBIX
OCOOEHHOCTSIX ~ OpraHu3allud  MTUIl  Kak
HauboJiee pacnpOCTPAHEHHBIX U MOOMIIBHBIX
Ha3eMHBIX JKMBOTHBIX, WX aJanTaiusx K
MOJIETY, MUTpaLHUsX, MeXaHU3Max
OpHCHTAIlMM W HABHWTAIlMH, DJKOJOTHH U
MOBEJICHUH, TPoOIeMax COXpaHEHHs MTHII,

3 -CTymeHTBl 3HAT O pPa3HOOOpa3HH W
paclpocTpaHeHHMM  NTHI, WX pOJIM B
JKOCHCTEMAX, NPAKTUYECKON, HAYYHOU H
KYJIbTYpHON 3HAUUMOCTH JUISl JIFOACH;

4 -MOTyT BBJICIHTH OCHOBHBIC OTIIHYHUS

After successful
students will be

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

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

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

4 -can identify the main differences between the
class of birds from other groups of vertebrate
animals, determine the progressive stages of

completion of the course,
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KaHyapJjapablH 0acka TONTapblHAH  HETI3Tl
alfBIPMaIIBbUIBIKTApBIH  OOJIIIT  KepceTe  ajajbl,
KYCTapJblH KE€H TapalyblH JKOHE OpTYpil
TYPJIUIITIH HETi31eHTIH JaMyablH MPOrPECCUBTI
EpEeKILEeNIKTEepIH aHbIKTal anajbl, KYCTapIblH
yiry >koHe OarjapiiaHybl MEH HaBHUTaIUSACHI
MEXaHU3MJICPiH TYCIHIpE allajbl;

S-anmpiHFaH OUTIM HETI3iHAE MamaHJap KycTap
MeH Oacka na kaHyapiap ¢ayHachblH OMipJiK
HBICAH/1aPFI, HKOJIOTUSITBIK KOHE
reorpadusIbIK-TeHETHKATBIK AIIEMEHTTEPI
OOlBIHIIA camaJiblK »JKOHE CaHIBIK Talaay
JOAFIbICBIH  alfbl,  KYCTapAael  3epTTEYy.iH
VaKbITIIA OJICTEpPi, CHPEK KE3MIECETiH KOHE
KOUBUIBIN Oapa »KaTKaH Typliepl MEH IIbIFY
cebenTepi, KYCTApAbIH OPTYPJIITIH Ccakray
MoceJieci Typalibl TYCIHIKKE he O0JIIbl.;

6-0Ky MaTepuaNbIHBIH Ma3MYHBIH TaHIAHIbL,
CTYAEGHTTEpAIH 9p  TYpJli  ic-OpeKeTTepiH
yibpIMaacTelpy yuriH Kaszipri 3amanfbl AKT
KOJ/1aHafbl, cabakTap/aa koHe cabakTaH ThIC ic-
opeKeTTepAe CTYACHTTEPIH YKBIMIBIK, TONTHIK
KOHE JKEKe 1C-OpeKeTTepiH THIMAI YinecTipeni;
7-MaMaH/BIK OOMBIHINIA KOCIMTIK TEPMHUHACP/II
(OMONOTHSNIBIK ~ TUIAI) MEHIepreH, oJjapibl
OPHHUTOJIOTHSI OOWBIHIIA OKYy MaTepHablH
Oepyne THIMAI KOJIaHAa kI,

8-cTynmenTTep iy JKEKe EPEKIIeTKTEePIH
eckepei, CTYAEHTTepAi OKBITY/IBIH
HOTHOKENIEpIH dp TYypil SicTepMeH Oaranayra
3aMaHay| TOCUIIEp/i KOJIAaHaIbl.

KJlacca MTUIl OT APYTUX TPYHI MO3BOHOYHBIX
KUBOTHBIX,  ONPEIEIUTh  IPOIPECCUBHBIE
YepThI pa3BUTHSA, oOycnaBiIuBaroye
IIMPOKOE  paclpocTpaHeHue u  OoJbIioe
pazHooOpasue NTHIl, OOBSICHUTh MEXaHU3MbI
10JIETAa U OPUEHTALMU Y HaBUTAL[UU IITULL;

5 -HA OCHOBE TMPUOOPETCHHBIX 3HAHHMA
CTYJEHTBI MOJYYWIN HABBIKM KaYECTBEHHOI'O
U KOJMYECTBEHHOIO aHanu3a (ayHbl NTHUI] U
JIPYTHUX JKUBOTHBIX IO JKU3HEHHBIM (opmam,
SKOJIOTHUECKUM U Treorpado-reHeTHYeCKuM
JJIEMEHTaM, HMMEIT  NPEJCTaBIE€HHUE O
COBPEMEHHBIX METOJaX M3y4YeHHUs NTHII,
PEAKUX M HCYE3AIOLIUX BMJAX M TNPUUMHAX
BBIMUPAHUS, npolieme COXpaHEeHHUS
pa3zHOOOpa3us NTHIL;

6  -BbiOMpaeT  cojaep)kaHHUEe ~ y4yeOHOro
Marepuana, npumeHser coBpeMeHHbie MKT
JUIS ~ OpraHM3alMd  pPa3UYHBIX  BUJOB
NESATETbHOCTH  CTYIEHTOB,  3(P¢deKTUBHO
COUETAeT KOJUIEKTUBHYIO, TIpYyNIOBYD H
WHIUBUAYAIBHYIO JAESITENbHOCTh CTYJIEHTOB
Ha ypOKax U BHEYPOUHOM JIE€ATENbHOCTH;

7 -BnajeeT npodeccuoHaIbHBIMU TEPMUHAMHU
(6uonornueckum SI3BIKOM) o
CHenuaibHOCTH, 3((HEKTUBHO NPUMEHSET UX
opu mojaye ydyeOHOro Mmarepuana 1o
OpPHUTOJIOTUU;

8 -Y4YUTBIBAET UH/IMBUYyaJIbHBIE
0COOEHHOCTH CTYJCHTOB, MPUMEHSIET
COBpPEMEHHBIE MOJIXO/IbI K OLIEHKE
pe3yIbTaTOB oOyJeHus CTYJICHTOB

development, causing a wide distribution and a
large diversity of birds, explain the mechanisms of
flight and orientation and navigation of birds;

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

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

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

8 - takes into account the individual charac-
teristics of students, applies modern ap-proaches to
assessing the learning out-comes of students by
various means.
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‘ Pa3JIMIHBIMHU croco0amu.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

BHONOTHSUITBIK aKIapatThl i37ey KOHe
KYPBUIBIMAY TEXHOJOTUACHI

TexHoJIOTHS TONCKA ¥ CTPYKTYPUPOBAHHS
Ouosornueckoi nHopmMauu

Technology for Searching and Structuring
Biological Information

Kypcmoiy kvickaua mazmynnt / Kpamkoe codepicanue kypca/ Course summary

OpnuTonorusira kipicne. Kycrapapiy mIbIFy Teri.
Kycrapasin Kazipri TaKCOHOMUSICHI.
Mopdhonorusisix JKOHE AHATOMUSLITBIK
KYPBUIBIMBI,  (DU3MONOTHSCH],  MiHE3-KYJIKBI,
Herisri OipiikTepaiH cumarramanapbl. Kycrap
TipIIUTIriHAeTi Mep3imMal KYOBUIBICTAP.
KyHaenikti >koHE MayChIMIBIK  BIpFaKTap.
®ortonepuonrsl  perrey. Kycrapasl 3eprrey
omictepi. ¥cTay >KoHe TaHOanay ojicTepi.
CenekuusablK OMOJIOTHSIHBI, JKEMIION KypaMbIH
KOHE TPO(QUKAIBIK MIHE3-KYJIBIKTBI 3€pTTey.
Kycrapasl enmey ¢opmanapsl MeH omicTepi.
Kycrapael Oakpiiay. Kycrapnael Kopray koHe
OoHbIH onictepi. KopraynblH Tapuxu Herizzaepi.
Tipminik opracelH Kopray. Kaszakcran MeH
Kocrtanaii 001bICEIHBIH HET13T1 OPHUTOJIOTHSIIBIK,
ayMaKTaphl. Konnan6anbr OPHUTOJIOTHUSI.
ABuanysi KOHE MEIUIMHAIBIK OPHUTOJIOTHSL.
Kycrap ’koHe »SNMIEMHONOTHUAIBIK JKaFjail.
Kycrap aHmbuislk pecype pertinge. Kycrap
KOHE aybLJ MIAPYaIIbUIBIFBL

Beenenune B opauronoruto. IIpoucxoxnenue
ntuy. CoBpeMeHHasi CUCTeMaThKa MTHUL.
Mopdonoruueckoe u AHATOMUYECKOE
CTpOEHHE, ¢uznonorus, IIOBEJICHUE,
XapaKkTepucTuka OCHOBHBIX OTPSIOB.
[lepnonnueckue sSBIEHUS B JKU3HU INTHIIL.
CyTouHble M CE30HHBIE PUTMBL. Perynsanusa
pa3MHOKeHHUs. JInHbpKa. DoTonepuoandecKas
perymauus. Metoasl U3ydeHHUs NTUL. YYeTbl
YUCJIEHHOCTH nTUL. Meroasl oOTiIoBa H
Medenus. KonbueBanue ntun. Mccnenosanue
THE370BOM OMOJOrMM, COCTaBa KOPMOB H
Tpoduueckoro nopeaeHus. GopMbl U METOABI
n3Mepenus ntul. Mouuropusr nruu. OxpaHa
nrun U ee meronsl.  Mcropuueckue
MpeanochUIku  oxpanbl.  OxpaHa  MecT
obutanus. KitoueBble OPHUTOJIOTHMUYECKHE
teppuropun  Kaszaxcrana u Kocranalickon
obnactu. Penxue u ucuesaroniye BUJIbI MTHULL.
[IpukiiangHas opHHMTONOTWA. ABHALIMOHHAS H
MEIUIMHCKass  opHUTojoruu. Iltunel wu
snuAeMHoNIoTHYecKas oOcTaHoBKa. [ITuiibr
Kak OXOTHMYMH pecypc. IITtuusl um cembckoe
XO35IUCTBO.

Introduction to ornithology. The origin of birds.
Modern taxonomy of birds. Morphological and
anatomical  structure, physiology, behavior,
Characteristics of the main orders of birds Periodic
phenomena in the life of birds. Daily and seasonal
rhythms. Regulation of reproduction. Molting.
Photoperiodic regulation. Methods of studying
birds. Bird population counts. Methods of trapping
and tagging. Banding of birds. Research of
breeding biology, feed composition and trophic
behavior. Forms and methods of measuring birds.
Bird monitoring. Bird protection and its methods.
Historical background of protection. Habitat
protection. Key ornithological territories of
Kazakhstan and Kostanay region. Rare and
endangered bird pitchforks. Applied ornithology.
Aviation and medical ornithology. Birds and the
epidemiological situation. Birds as a hunting
resource. Birds and agriculture.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

JKanyapinap 3BOTIOLMSACH

‘ DBOIIOLMS JKUBOTHBIX

| Evolution of Animals

bazoapnama sncemexuici / Pykosooumens npozpammst/ Programme manager
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| Bparuusa T.M. | Bparusa T.M. | Bragina T. M.
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Kanyapnap azzanapvinviyy xponoouonozusacel/Xponoouonozusn yncueomuvix opzanuimos/Chronobiology of Animal Organisms

Oky maxcamul / Yueonan yenv/ Purpose

Maructpanrrapia  Heri3ri  (HU3HOJIOTHSIIBIK
nporecrTep  Typalbl  JKOHE  OMOJIOTHSJIBIK
KyHenepai yaKbITILA YUBIMAACTBIPY

acIIeKTICIHJC aF3aHbIH JaMy 3aHJbUIBIKTaphl
TypaJibl TYCIHIK KaJIBIITACTHIPY.

dopmupoBaHue y MarucTpaHTOB
IIPEJICTaBIICHHUS 00 OCHOBHBIX
(U3UOTIOTHUECKUX poreccax u 0
3aKOHOMEPHOCTSIX DPAa3BUTUS OpraHM3Ma B
acCIIeKTe BPEMEHHOU OpraHu3aLuu
OMOJIOTMYECKUX CHUCTEM, KaK MeXaHHU3Me
aJlalTalyH.

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH KelliH
olmiMaymbLIap

1- TaGuru OmorieHO3AApAAFbl CYTKOPEKTUICPAIH
TUNTIK OKUIAEPIH aHBIKTANHIbI.

2- 300JIOTUSIHBIH TEOPUSIIBIK KOHE
SKCIIEPUMEHTTIK  HETI3Jepl, 300JIOTUS MEH
KOCiOM KBI3METTET1 OKBITYABIH WHHOBAIUSUIIBIK
TEXHOJIOTUSIIAPBI TypaJsl OUTIMIEpiH
KOJIIaHaIbl.

3 - CYTKOpEKTiIepIiH OMOICHOTHUKAIBIK POJIiH,
COHBIMEH KaTap ONapJblH agamjaap YIIiH
CaHUTAPJIBIK-ITTUIEMHOIOT HSUTBIK
MaHBI3ABUIBIFBIH OaFanay.

4 - >xapaTbUIBICTaHYABIH Oenriii Oip OarbIThI
OoHbIHIIIA OIPJIECKEH FBUIBIMHU JKYMBIC KYPri3y
apKBLIBI WHTETPAIUSHBI KY3ere achlpaibl, op
TYpi enuep MeH XaJIBIKTap IbIH
BIHTBIMAKTACTBIFBIMEH  JIOCTBIK JKOHE ©3apa
TUIM/II OaliTaHBICTAP/IBI KY3ETe aChIpaIbl

5 - OCHI canajia ©3 OETIHIIE FRUTBIMH 3€PTTEYIICP
KYPrizy, TAOUFH-IKCIIEPUMEHT KYPri3y;

6 - FRIIBIMU JKOHE KOCIOM Moceemnep/Ii mentyae

ITocse ycnemiHOro 3aBepuieHus Kypca
oO0yuarommecsi OyayT

1- ompenensier TUNMYHBIX MpeACTaBUTENIECH
MIJICKOIIUTAOINXB IMMIPHUPOAHBIX 6I/IOHGHO33X.
2- TMpUMEHSET 3HAHUE TEOPETHUECKUX M
SKCIICPUMCHTAJIbHBIX OCHOB
300JI0TM1, THHOBAITMOHHBIX TEXHOJIOT Ui
0o0y4YeHHsI B 300JI0THH M TPOPECCHOHATHLHON
JeSITebHOCTH

3- OICHMBAaTh  OWOIICHOTHYECKYIO  POJb
MJIEKOIIUTAIONINX, a TaKKe MX 3HA4YeHUE, B
TOM YHCIIE CAaHUTAPHO-IIUAEMUOIOTHIECKOE,
JUIs 4eJI0BeKa.

4- oCyIecTBIsET WHTETPALHIO yepes
COBMECTHYIO Hay4HYIO pabOTy B KOHKPETHOM

€CTECTBEHHO-HAYYHOM HaIpaBJICHUH,
MOJIJIEP>KUBATH IpYKeCKHe 31
B3aMMOBBITOTHEIE KOHTAKTBI c
KoJabopalusiMi  pa3lU4HBIX ~ CTpaH M|
HapoJI0B

5- caMOCTOATEIBbHO  TPOBEOUT  HAy4YHBIC
HCCIENOBaHUA B  JAaHHOU obnacry,

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

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

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

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

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

6- uses information technology to solve scientific
and professional problems,

completion of the course,
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aKIMapaTTHIK TEXHOJOTHUsIIAPAbl KOJIIaHAIbI,
7 - 3epTXaHaJbBIK JKOHE JANANBIK 3epTTCYICPIiH
HOTWDKEJICPIH TaJaiIbl KoHEe Oaraiaiiapl.

MIOCTaHOBKE -€CTECTBEHHOHAYYHOTO
IKCIIEPUMEHTA,

6- HCIIOb3YET nH(pOpMaIMOHHBIC
TEXHOJIOTHUHI JUTSL pEIICHHUS HAYYHBIX H

npodeccuoHaNbHBIX 3a1a4,
7-aHamU3yupyeT U OIICHUBAET PE3YJIbTAThI
71a00PATOPHBIX U MOJIEBBIX UCCIIETOBAHHIA.

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Coursesummary

Kasipri XPOHOOHMOJIOTUSIIAF b HET13T1
TycinikTep. Ka3ipri XpoHOOMOIOTUSIHBIH ©3€KTi
Moceenepi MeH namy OoJanIarsl.
XpOHOOMOJIOTUSIHBIH ~ JKaJIlbl  Macelenepi.
XpOHOOHOJNOTHSIHBIH  Ka3ipri JaMy Ke3eHiHIH
cCUMarTamachl.  XpOHOOHMOJOTHSIHBIH  JlaMy
TapUXbIHIAFbl  HEri3ri  keszenaepi. Kasipri
XPOHOOMONIOTUSIHBIH ~ O/IICTEMENIK  Heri3epi.
buoputmaepain KJIaCCU(PUKAITHUSICHI.
DK30reHAiK  (KUBIHTBIK) JKOHE DHIOTCHIIK
(epkin arbIHIBI) bIpFakTap. [lepudepusuibik
LHUPKAIUSUIBIK OCLHMILIATOpIap.  BHOTOrHsIIBIK
BIpFaKTap/Ibl KJacCUuPUKaLUsIay KpUTepHitiepi.
bronorusneIK bIpFakTapAbIH TepOesic KUIIIr

OolbIHIIIA KIKTETYI. CyTKOpeKTiIepain
OpTaJIbIK KYHKe KYHECiHIH
HEHpPOTPAHCMUTTEPIHIET KOHE
HEHPOMOIYIALUSIBIK MeXaHU3MIepiHaeri
UPKAITHIK ~ BIPFAKTapel.  Ajgammap  MEH

KaHyaplapAblH YIbTPAIUAHMIBIK BIPFAKTaPHI.
AnmaMaap MeH >KaHyapiiapJbslH HHGPaIUaHIbIK
BIPFaKTapBhI.

KiroueBble KOHIEMIMK B COBPEMEHHOM XpO-

HOOWOJIOTUU. AKTyallbHbIE TPOOJIEMBI U
MIEPCIICKTHBBI pa3BUTHS COBPEMEHHOM
XPOHOOHOIOTHH. Ob6mue poOIeMbI
XPOHOOHOJIOTHH. XapakTepucTuka
COBPEMEHHOTO JTana pa3BUTHUA
xpoHoOuosiornu. OCHOBHBIC 3TaIlbl UCTOPUU
pa3BUTHUA XPOHOOHUOIIOTHH.
MeTo0JTIOTHYECKUE OCHOBBI  COBPEMEHHOM
XPOHOOHOTIOTHH. Knaccudukanus
OMOpPUTMOB. DK30reHHble (3aJaHHbIE) W

SHJIOTE€HHBIE (CBOOOJHO TEKYIUE) PUTMBI.
[lepudepuyeckue 1UpKaTUAHHBIE  OCIUJI-
nstopel. Kpurtepun knaccupukanuu 6uoi0-
rudeckux putMoB. Krnaccuduxarnus Onoo-
THYECKHX PUTMOB IO YacTOTe KojeOaHUM.
[{upkaguanHele pUTMBI B  HEWpoMenua-
TOPHBIX U HEHPOMOAYISATOPHBIX MEXaHU3MAaX

LEHTPAIbHOW  HEPBHOM  CHCTEMBI  Mile-
KONUTAIOIIMX.  YJIbTPAJUAaHHBIE  PUTMBI
YyelioBeKa U JKUBOTHBIX. VH(panuaHHbIE

PUTMBI YCJIOBCKA U ) KUBOTHLIX.

Key concepts in modern chronobiology. Current
problems and prospects for the development of
modern chronobiology. General problems of
chronobiology. Characteristics of the current stage
of chronobiology development. The main stages of
the history of chronobiology development.
Methodological foundations of modern
chronobiology. Classification of biorhythms.
Exogenous (preset) and endogenous (freely
flowing) rhythms. Peripheral circadian oscillators.
Criteria for the classification of biological rhythms.
Classification of biological rhythms by oscillation
frequency. Circadian rhythms in neurotransmitter
and neuromodulatory  mechanisms of the
mammalian central nervous system. Ultradian
rhythms of humans and animals. Infradian rhythms
of humans and animals.
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Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

OBOIIONUAIBIK OHOIOTHS, a1aM MEH JKaHyapJiap | OBOJIOLMOHHAS

(hU3HOSIOTHSACHIHBIH Ka3ipri mpobieManapbl

KHUBOTHBIX

Ouosnorus,

npobseMbl  pusnoNOruU

CoBpeMeHHbIE

YCIO0BEKa

n

Evolutionary Biology, Modern Problems of Human
and Animal Physiology

bazoaprama scemexwiici / Pykoeooumens npozpammel/ Programme manager

Pyukuna I'anust AnramMmoBHa

Pyukuna ["anus AnramoBHa

Ruchkina Galiya Adgamovna
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Kac uzuonozusacvinviy Kazipei acnexminepi/ Coepemennvie acnekmut so3pacmuoii gpuszuonozuu/ Modern aspects of age-related physiology

Oky maxcamul / Yueonas yenv/ Purpose

aziaM ar3achblHBIH ©Cyl MEH JaMYBIHBIH HETi3Ti
3aHIBUIBIKTAPbIH, KEKEe JaMyIblH OpTYpIi
KEe3CHJEpIHACTI OpraHjap MEH ammaparrap
KYHWENIEPIHIH JKYMBIC ICTEy epeKIIeTIKTepiH
urepy.

OBJIaJICHUE OCHOBHBIMU 3aKOHOMEPHOCTSIMU
pocTa M pa3BUTHUS YEJIOBEUECKOI'O OpraHu3Ma,
0COOEHHOCTSIMH (PYHKITMOHUPOBAHUS CHCTEM
OpPraHoB WM amllapaToB Ha pPa3HbIX ATanax
WHJUBUAYAIBHOTO Pa3BUTHS

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

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH KelliH
olmiMaymbLIap
1-6inim Oepy xoHEe KociOM KbI3METTE SNEMHIH

Kaszipri  TaOWFU-FBUIBIMH  O€lHeci  Typaibl
OLTIMIH KepceTei,
2-opTypii xKac KE3CHIHJIC aF3aHbIH

aHATOMMUSIIBIK-(DU3UOJIOTUSUIBIK €pEeKIIETIKTePiH
OLTY/1 KOJIIaHaIbl;

3-Kac  epekuenik  (U3MOJOTHACHI  MEH
TUTHEHACHl CaJlaChIHAAFbl KOCIOM TEepMHUHIECPIL,
YFBIMJIAp/IbI MEHTrepreH, oJapAabl OKY

MaTtepuaibiH Oepyae THIMII KOJIAaHaIbl;

4-6ana MeH >kacecIipiMHIH KOpIIaFraH OpTaChIH
TUTHCHAIBIK Oarajiay airOpUTMiH, TopOue KoHe
OKY MEKeMeJIepiHiH >XYMBIC PEXHUMIH, cabak
KECTECiH, OKYy OpBIHJapbIiHAa cabakTap MeH
CBHIHBINITAH THIC IC-IIapanapibl YHBIMAACTBIPY
MEH OTKI3y aJITOPUTMIH YKacaiibl;

5-AKT  KoJJaHa  OTBIPBIN,  MPAKTUKAJIBIK
TarcelpManapAbl OpbIHAAY Ke3iHzae jkobanay,
3epTTey KYMBICTAPbIH YHBIMIACTBIPAIBL;
6-oHTOTCHE3 TpOIeCiHIe (PU3UOTOTHSITBIK JKIHE
NICUXOJIOTHSUIBIK ~ JKac ~ e3repicTepi  Typajbl
aKmapatThl Tabaapl, JKIKTEHIl, TaTaiibl KOHE

IMocae ycmemHoro
o0yyarommecsi OyayT
1- nemoHCTpupyeT 3HaHHMA O COBPEMEHHOMU

3aBeplIeHHs] Kypca

€CTECTBEHHO-HAy4YHOM KapTMHE MHpa B
o0Opa3oBaTeNbHOH M NPOQecCHOHATbHOM
JEeSATEIbHOCTH;

2 — TpuUMeHseT 3HAaHUSA  aHaTOMO-

(hU3MOIOTMYECKUX OCOOEHHOCTEM OpraHu3zMa
B Pa3HbIE BO3PACTHBIE IEPUOIBI;

3 —  Bimageer  mpodeCCHOHATHLHBIMHU
TEpMUHAMM,  HOHATUSAMM B oOJacTu
BO3pacTHOM  ()UBHOJOTMU U  TUTHEHBI,

3¢(GEeKTUBHO TpPHUMEHSET HUX MpH Iojayde
y4eOHOro Matepuana;

4 - co3maerT ajIropuT™M TMTHEHHYECKOH
OLICHKH OKpY)Kalomieil cpeapl peOeHKa U
MOJIPOCTKA, pekuMa paboThl BOCITUTATEIbHBIX
U y4eOHBIX  YUYPEXKICHHM, pacmucaHus
YPOKOB, OpraHM3allii U MPOBEICHHUS YPOKOB
U BHEKJIACCHBIX MEpPONPUATUH B Y4EOHBIX

3aBEJICHUSX;

5 - OpraHu3yeT MIPOEKTHYIO,
HCCIIEI0BATENBCKYIO paboty npu
BBIITOJIHEHHUHN MMPAKTUYCCKUX 3aHaHHI>i,

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

completion of the course,

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

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

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

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

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

7-predicts the possibility of forming a healthy
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CUHTE3CH 11 YKOHE OHBI IPAKTHKAIA KOJIIaHAIbI;
7-canayaTThl ©Mip CAITHIH KAJIBINTACTHIPY KOHE
agaM eMipiHiH OapibIK jKac Ke3CHJEpIHJe
JICHCAYJIBIKTbI HBIFAUTY MYMKIHIKTEpiH
OOJDKaNIbL.

ucnoisb3ys UKT;

6 — HAXOAUT, KIaCCHPUIMPYET, aHAIUZUPYET
u CUHTE3UPYET uH(bOpMaIUIO 0
(U3HONOTHYECKUX M TICHXOJOTUYECKUX
BO3DACTHBIX  HM3MEHEHHUSX B  Ipolecce
OHTOrEHE3a U MPUMEHSET €€ Ha MPAKTHUKE;

7 - MPOTHO3UPYET  BO3MOKHOCTH
(dbopmMHupoBaHUS 3A0POBOTO 00pa3a KU3HH H
YKpeIJIEHUs! 3[0pOBbSl Ha BCEX BO3PACTHBIX
TIEPUO/IAaX KU3HU YEIOBEKA.

lifestyle and strengthening health at all age periods
of human life.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca/ Course summary

XKeke nmamynbiH opTYpIi Ke3eHIEpiHIEer Heri3ri
(GU3MONOTHSIIBIK ~ JKYHENepiH  JKOHE  TyTac
OpraHu3MHIH (PyHKIMOHAIABIK >koHE Oeilimueny
MYMKIHIIKTepl.  bamamapaelH ~ ecyl  MeH
JaMyBIHBIH JKaJIIbl 3aHABUIBIKTapbl. In  vitro
YPBIKTaHBIPY.

OpTYypiai KbI3MET Typiepl Ke3iHJe AaMyIlbl
ar3aHblH  (QYHKIHMOHAIIBIK MYMKIHAIKTEPIHIH
HIeKapachblH aHbIKTay. Herisri (Qpu3noiaorusibK
KYHenepaiH KbI3MET €TYIHIH »ac HopMallapblH
3eprrey. bananbig CBIPTKBI opTaMeH
OallTaHBICEIH  KaMTaMachl3 €TEeTIiH KaOpuimay
MexanusMmzepi.  JKypek-tamplp  KYHECiHiH
KajplmTacy MexaHuzmzepi. OH3HOIOTHSIBIK
Kyhenepaiy OHOJIOTUSIIIBIK CEHIMILIIT
JaMyIblH ~ MaHbI3bl  (akTOpel  peTiHAe.
OpraHu3M JaMybIHBIH OpTYpJi Ke3eHJAepiHJe
OHBI KaMTaMachI3 eTy NPUHIATITEPI.
["'oMeocTa3/IbIH CaKTaJyblH KaMTaMachl3 €TeTiH

@OyHKIMOHATBHBIE " aJlanTaloOHHbIe
BO3MOKHOCTH OCHOBHBIX (DH3HOJIOTHYECKHX
CHCTEM U IIEJIOCTHOTO OpraHu3Ma Ha pa3HbIX
JTanax MHAMBUAyaJbHOTO pa3BuTHs. OOuue
3aKOHOMEPHOCTH POCTa U pa3BUTHUS JETEH.
DKCTPaKOPIOPATHHOE OTUIOIOTBOPEHUE.

Omnpenenenue rpaHul]  (YHKIMOHAIBHBIX
BO3MOYKHOCTEH pa3BUBAIOIIETOCS OpTraHU3Ma
IIPU pa3HbIX BUJAX JiesATeabHOCTH. M3ydyeHnue
BO3PACTHBIX HOPMATHBOB (DYHKIIMOHHPOBA-
HUS OCHOBHBIX (PM3HOJIOIMYECKHX CHCTEM.
MexaHu3MBbl BOCTIPUSTHS, O0ECTICUMBAIOIINE

KOHTAaKThl peOeHKa ¢ BHEIIHEH Ccpeaou.
Mexanusmbl  (opMHpOBaHHUS — CEpIEUHO-
cocyaucToil  cucreMbl.  buonorudeckas

HAJEKHOCTh (PU3UOJIOTUYECKUX CHCTEM, KakK
BakHeUMii akrop paszsutus. [IpuHIMIBI ee
o0OecrieyeHrs Ha pa3HBIX JTanax pa3BUTUA
opranuzMa. MexaHM3Mbl, 00ecleYHBaOIINe

Functional and adaptive capabilities of the main
physiological systems and the whole organism at
different stages of individual development. General
patterns of growth and development of children. In
vitro fertilization.

Defining the boundaries of the functional
capabilities of a developing organism in different
types of activities. The study of age-related
standards of functioning of basic physiological
systems. The mechanisms of perception that ensure
the child's contacts with the external environment.
Mechanisms of formation of the cardiovascular
system. Biological reliability of physiological
systems as the most important factor of
development. The principles of its provision at
different stages of the body's development.
Mechanisms that ensure the preservation of
homeostasis. Formation of protective homeostatic
reactions in ontogenesis.
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MCXaHU3MICP. OHTOFCHC3I[€Fi KOpFraHBIC | COXpAaHCHUE romeocrasa. (DOpMI/IpOBaHI/Ie
TOMCOCTaTHKaAJIbIK peakuuAIapAbly | 3alIUTHBIX T'OMCOCTATUYCCKUX peaKLII/If/’I B
KaJIBITIITACYhI. OHTOI'CHE3C.

Iocmpexsusummepi / [locmpexsuszumot/ Postrequisites

Anam koHe kaHyapiap (QusnosioruschiHbiH | CoBpeMeHHble — mpoOsiembl  ¢usuosoruu | Modern  Problems of Human and Animal
Kasipri mpoOsemanapbl, AgaM OHOJIOTHSACBHIHBIH | YelloBeKa W JKUBOTHBIX, Pynmamentansubie | Physiology, Fundamental Problems of Human
ipremni mpo6aemanapsl poOIeMBbl OMOJIOTHUH YeTTOBEKa Biology

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Pyukuna 'anus AnramoBHa ‘ Pyukuna l'anus AnramoBHa ‘ Ruchkina Galiya Adgamovna
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JKoeapul oKy oprvinoa buonocusinbl okbimy adicmemeci / Memoouxa npenodasarnus 6uoiocuu 8 gvicuiem yueonom zasedenuu / Methods of Teaching

Biology in Higher Education Institution

OKy makcamuwt / Yueonan yenv/ Purpose

acIHUpPaHTTapIbI OMOJIOTHSIBIK, MOHJEP/l | HAYYHTh MaruCTPaHTOB IPUMEHSTH Oorateiii | t0 teach graduate students to apply a rich arsenal of
OKBITYZa  OJICTEMENIK  FBUIBIMHBIH  Oail | apceHal METOAUYCCKON HAYKH IS methodological science to teaching biological
apCeHaJIbIH KOJIaHyFa YHPETY. npernoaaBanus ouonaorunueckux aucuuiumad. | disciplines

Okvimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes
Kypcrbl CoTTIi asiKTaraHHAaH keiiin | ITocsie ycmemHoro 3asepmenusi kKypca | Upon successful completion of the course,
CTYJEeHTTep: odyuarommecsi OyayT: students will:

1 - nopic, MpaKkTUKAIBIK >KOHE 3epTXaHaJIbIK
cabakrap, ©3MiK KOCINTIK XKYMBICTap TYPIHAETI
OKBITY  OMiCTepiH JKOHE  FBUIBIMH-3EPTTEY
KYMBICTapbIHBIH SICTEPiH MEHTEPY;

2 - HECHeNmiK TEeXHOJOTHS >KaFJaibIHIa
KOFaphbIia aTallFaH KYMBIC TYPJIIEPiH KOJIIaHy

3 - HakTel OWONOTHSIIBIK (opMaapIbIH
OiCTEeMECIH MEHIepy: OJKCKypCHsIIap, OKY
TOXipubenepi, TaOUFH MaTepHaiiapMex

3epTXaHAIBIK JKYMBICTAp, 3€pPTXaHAJIBIK Kypai-
XKaOabIKTapMEH ©31H/IIK KYMBIC oHE T.0.;

4 - opTYpil THUOTErl TMOHJIEPHAlI OKBITYJIbIH
epeKUIeNiKTepiH OuTy: OMOOPTYPILIIK >KOHE
CHCTEMaTHKa, AaHAaTOMHUS JKOHE MOP(OIOTHS,
OCIMIIKTEp MEH >KaHyapjap (PU3HOIOTHACHL,
reHeTuka, nmouaep, KCH, sxomorus xoHe T.0.;

S5 - JekuusIapabl  JaiiblHAAy KOHE  OKY,
Mpe3CHTAIMsUIap JKacay JKOHE KOHCIIEKT XKazy
JaFabuIapbl OOITyHI;

1 - BnaneTb METOUKON IpenojaBaHus B
(dhopMe JIeKITHii, TPAKTUICCKUX U
naboparopubix 3ansatuii, CPCII, metoaukoii
HAyYHO — MCCIIeIOBATEIbCKON pabOThI;

2 - HCIIOJIb30BaTh BBIIIE NIEPEUNCIICHHBIE
(hopMbI pabOTHI B pa3zpe3e KpeauTHOM
TEXHOJIOTHH

3 - BIa/IeTh METOJIMKOM CHIEIM(PHIECKUX
OMosIorn4eckux Gopm: IKCKypcHil, yueOHbIX
MIPaKTHK, JJAOOPATOPHBIX pabOT C MPUPOIHBIM
matepuaiom, CPCII ¢ naboparopHbIM
000opyI0BaHUEM U T.J1.;

4 - 3HaTh cnenu UKy npenogaBaHus
Pa3HOTHUITHBIX TUCIUIUIAH: OMOpa3zHOOOpa3us
U CUCTEMaTHUKH, aHATOMUU ¥ MOP(}OJIOTHH,
(U3NONIOTHH PACTEHHUH U )KUBOTHBIX,
renetuky, qucuuiuing, KCE, skonoruu u T.1;

5 - IMeTh HaBBIKH IMOATOTOBKH W YTEHUS
JIEKIMH, U3TOTOBJICHUS IPE3EHTAIINU U
HaIMCaHUsl KOHCIIEKTOB;

1 - have mastered the teaching methods in the form
of lectures, practical and laboratory classes,
independent independent work, and the methods of
scientific research work;

2 - use the above-mentioned forms of work in the
context of credit technology

3 - have mastered the methods of specific
biological ~ forms:  excursions,  educational
practices, laboratory work with natural materials,
independent independent work with laboratory
equipment, etc.;

4 - know the specifics of teaching various
disciplines: biodiversity and taxonomy, anatomy
and morphology, plant and animal physiology,
genetics, disciplines, KSE, ecology, etc.;

5 - have skills in preparing and delivering lectures,
making presentations and writing notes;

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

>KOFapBI MCKTeHTiH ncaaroruKachbl

Ilemarornka BEICIIEH IITKOJIBI

] Pedagogy of higher education
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Kypcmoiy Kbickawa mazmynnt / Kpamkoe cooepacanue kypca/ Course summary

He;[arorm(a KOHC JUJaKTHKa TapUXbI,

oMiCTEMEITIK MTOHSPAIH MaMaHAaHYhI;

AUAJICKTHKA 3aHAapbl JKOHC OJIapAbIH Oouonorus

FBUIBIMBIHJIAFBI TYCIHIIPMECH;

Jopic — YHUBEPCHUTETTE JKaHA MaTepHalbl

YCBIHYIBIH HET13T1 oficCi peTiHe;

IPO-CEMHHAP, pOoOJIeMaTBIK ceMUHap,
TaKBIPBINTHIK, OarIapiIblK, apHAbl CEMUHAP;
MPAKTUKAIBIK Ca0aKTBIH MakKcaThl - OLTiMi

KaiiTasnay, OEKiTy )kKoHE KEeHEUTY;

3epTXaHAJBIK cabaKTap CTYACHTTEPAl FHUIBIMU

3epTTeyJiep MEH OJKCICPUMEHTTEpre
TOCLITI peTiH/E;

Hecuenix TEXHOJIOT U Herizaepi
WHHOBAILMSUIBIK JTICTE.

Oaymy

KOHC

Ucropuss  memaroruku U JUAAKTUKH,
CIIEIANIN3aI1s METOANIYCCKUX AUCHIHILINH,
3aKOHBI JUAJIEKTUKA U UX HUHTEPIIPETalusl B
OMOJIOTHYECKOM HAYKE;

JeKIUsg — KakK OCHOBHOM METOJ IoAa4u
HOBOro Marepuaia B Byse;

MpocCeMHUHap, MIPOOJIEMHBI CeMUHap,
TEMaTUYECKUM, OPUEHTAIlMOHHBIN,
CIeIICEMUHAP;

LieJIeBasi YCTAaHOBKA MPAKTUYECKOTO 3aHATUS —
MOBTOPEHHUE, 3aKPEIUICHHE U PaCHIMPEHHUE
3HAHUM;

nabopaTopHble  3aHATHS, Kak  CIOC00
NpUOOIIEHHs  CTYAEHTOB K  HAy4YHBIM
WCCTIEOBAHUSM U DKCIIEPUMEHTAM;

OCHOBBI KpEIUTHOMN TEXHOJIOTHH u
WHHOBAIIMOHHBIC METOIUKH.

History of pedagogy and didactics, specialization
of methodological disciplines;

laws of dialectics and their interpretation in
biological science;

lecture as the main method of presenting new
material at the University;

pro-seminar, problem-based seminar, thematic,
orientation, special seminar;

the target setting of the practical lesson is
repetition, consolidation and expansion of
knowledge;

laboratory classes as a way of introducing students
to scientific research and experiments;
fundamentals of credit technology and innovative
methods.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

buonorusaeig TAPUXBI JKOHC Q,Z[iCHaMaCBI

‘ I/ICTOpI/IH 1 MCTOO0JIOT A Onoorun

| History and Methodology of Biology

bazoaprama rcemexwici / Pykosooumens npozpammer/ Programme manager

boponynuna O.B.

‘ boponynuna O.B.

| Borodulina O. V.
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Konoanoanv ouonozuanviy 3amanayu acnekminepi/ Coepemennuie acnekmul npukiaonou ouonocuu/Modern aspects of applied biology

Oky maxcamul / Yueonan yenv/ Purpose

buomorusiHel  MpaKkTHKaIBIK  Makcarrapjia, | U3y4uutsb BO3MOYKHOCTH npumeHenus | To study the possibilities of applying biology for
OCIMIIK [IapyaIIbUIbIFbIHIA, aypll | OMOJIOTMM B TpakTHYeCKWX  meisx, B | practical purposes, in crop production, in
HIapyalmlbUIBIFBIHIA JKOHE T. O. KOJJaHy | pacTCHEBOJCTBE, B CEILCKOM XO3sIiCTBE U T.A. | agriculture, etc.
MYMKIHAIKTEPIH 3epTTey.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKTaranHaH KeiiiH 0i1iM
aJIylibLiap

1. TonslpakTany, €TiHIIUIIK, arpOXUMHS KOHE
©CIM/IIK IIapyallbUIBIFBI HET13/1€piH KOJIAaHYy;

2.  ArpoHomus  canmachlHAA  KYpri3ijeTiH
FBUIBIMM  3€pTTEYJIEPAIH CHUIAThl, KOOAJBIK
’KOHE FBUIBIMH-3€PTTEY KBI3METIH/ET1 3aMaHayn
OUTiIM MeH 3epTXaHaIblK JafFapliap, aybll
[IapYaIIbUIBIFBIHAAFBl  TEXHOJOTHSIAD  JKOHE
KepAl YTBIMABI TNaljalaHy Typalbl ©3eKTi
aKmaparka ue 0oiy;

3. MexaHukanblK ~ KypaMblH  aHBIKTAY,
TOTBIPAKTHIH KYPBUIBIMIBIK KypaMbIH Oaranay,
KBIIIKBUIIBIK neH TUTPOCKOTHUSIIBIK
BUTFIIBUTBIKTEl  @HBIKTAY YIIIH TOIBIPAKTHI
3epTXaHaJIbIK 3epTTeY o/icTepi Typaslbl TYCIHIT1
001yHI;

4. 3epTxaHaJblK 3€pTTEYJIEpPAIH HOTHXKENEepiH
Tajjay *oHe Oaranay;

5. ®utoau3aiiH HETI3IEPiH KOHE KOMITO3UIIUS
3aHJIBUTBIKTapbIH 01Ty

6. @duronmzailH OUTIMIH MEKTENl Yy4YacKeciH,
TyJI3apiaap/abl KoHE NEHAPOIIApKTapAbl xKobanay
YILiH KOJIJaHy.

7. ATpoxuMusi, TONBIpaKTaHy >KOHE TYJ ecipy

ITocJie ycnemHoro 3aBepiieHus1 Kypca
odyuyarwimuecs OyayT

1. [lpuMeHATH  OCHOBBI  IOYBOBEICHUS,
3eMJIeIeTUsl, arpOXUMHH U PACTEHUEBOICTBA;
2. Brnamerp coBpeMeHHOH wuH(oOpMammein o
XapakTepe MPOBOJUMBIX HCCICOBAHUNA B
00jacTu arpOHOMUH, COBPEMEHHBIX 3HAHUA U
nabopaTopHble HaBBIKM B MPOEKTHOH U
HAay4YHO-UCCIEA0BATEIbCKON

JESATEIbHOCTH. TEXHOIOT U B CCJIIbCKOM

XO035IUCTBE 31 palMOHAIIBHOTO
3EMJIENIOJIb30BAHUS;

3. meTts mpencraBieHHEe O METOJHMKAX
1ab0paTOpHBIX ~ HMCCIEAOBAHUNW TOYB IO
ONpPENEICHUI0  MEXaHUYECKOTO  COCTaBa,
OLIEHKM CTPYKTYPHOI'O COCTaBa IIOYBBI,
OIPEIETIEHUIO KUCJIOTHOCTH "
TUTPOCKOITMYECKOM BIIAXKHOCTH;

4. Anamu3upoBaTh u OIICHUBATh

pe3ynbTaThl 1a00PAaTOPHBIX UCCIIETIOBAHUIA;
5.3HaTh OCHOBBI (UTOAM3AHA ¥ 3aKOHBI
KOMITO3HUIHT

6. IlpumensTs 3HaHWS (QUTOAM3ANHA IS
MPEKTUPOBAHUS  TMPUIIKOIBHOTO  y4yacTKa,
KIIyMO ¥ JICHJIpapueB.

After successful
students will be
1.Apply the basics of soil science, agriculture,
agrochemistry and plant growing;

2. Have up-to-date information on the nature of
research conducted in the field of agronomy,
modern knowledge and laboratory skills in project
and research activities. technologies in agriculture
and rational land use;

3. Have an idea of the methods of laboratory
studies of soils to determine the mechanical
composition, assess the structural composition of
the soil, determine acidity and hygroscopic
moisture;

4. Analyze and evaluate the results of laboratory
studies;

5. Know the basics of phytodesign and the laws of
composition

6. Apply knowledge of phytodesign to design a
school plot, flower beds and arboretums.

7. Apply in practice knowledge of agrochemistry,
soil science and floriculture.

completion of the course,
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OolipIHIIIA O1TIMAEPIH TPaKTHUKaaAa KOJIJaHy

7.1lpuMeHsATh Ha TpPaKTUKEe 3HaHUA 00
arpOXMMUH, TOYBOBE/ICHUH U LIBETOBO/ICTBE.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

BHONOTHSUITBIK aKIapatThl i37ey KOHe
KYPBUIBIMAY TEXHOJOTUACHI

TexXHOIOTHsI MOMCKA U CTPYKTYPHPOBAHUS
Ounosornueckor nHpopmauu

Technology for Searching and Structuring
Biological Information

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

TonbipakTiy MEXaHUKaJbIK KOHE
OMOXUMUSIIBIK KYPaMBbl, TOTIBIPAK KAaCHETTEPI.
Contycrik Kazakcran JKaFIaibIH/1aF bl
TOTIBIPAKTHI OHJICYAIH arpoOTEXHUKAJIBIK
omicTepi.

AybUl IapyambUIBIFBl  AaKBULIAPBIH  ©CIipY,
KOKOHIC ecipy koHe 0ay-0akiia ecipy.

Jlanmmadpt  mu3aiiHBL:  3aMaHayum  casOak
OHEpIHET] KOHIIEMIIH MEH CTHIIbJIEP.

Kepaeri coHIiK OCIMIIKTEpAl KYTy, KbICKa
JAWbIHAY.

KpubDkainap MeH KblipDkaimap. Kimmarka
Oeltimaeny peTiHae KaObIK kKep.

Kocranail knumaTsl YIIIH OHTalibl Typaep,
copTTap *koHe Oynanaap.

Mexannueckuii u OMOXMMMYECKHH cocCTaB
IMOYBEI, CBOMCTBA IIOYB.

ATpOTEXHUYECKHE TIPUEMBI BO3ZCIbIBAHUS
nous B ycioBusix CesepHoro Kazaxcrana.
BoznensiBanue CEJIbCKOX O35 CTBEHHBIX
KYJIBTYp, OBOILLEBOJICTBO U CaJI0BOJICTBO.
JlanmmadTHRIA AM3aliH: NOHATHE U CTWIN B
COBPEMEHHOM I1apKOBOM HCKYCCTBE.

¥YXon 3a TpPYHTOBBIMM  J€KOPAaTUBHBIMU
pacTeHUsIMH, TOJITOTOBKA K 3UME.

Temmupl U NapHUKU. 3aKpBITBIA TPYHT, Kak
MPUCTIOCOOJIEHHUE K KIUMATY.

Bunpl, copra u rubpuapl onTUMaNbHBIE IS
xyimmara Kocranas.

Mechanical and biochemical composition of soil,
soil properties.

Agrotechnical methods of soil cultivation in the
conditions of Northern Kazakhstan.
Cultivation of agricultural crops,
growing and gardening.

Landscape design: concept and styles in modern
park art.

Care of ground ornamental plants, preparation for
winter.

Greenhouses and hotbeds. Closed ground as an
adaptation to the climate.

Species, varieties and hybrids optimal for the
climate of Kostanay.

vegetable

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

Kanyapriap 3BoIOLUACH

‘ 3BOJIIOI_[I/I$I JKHUBOTHBIX

| Evolution of Animals

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

boponynuna O.B.

‘ boponynuna O.B.

| Borodulina O. V.
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2 OKY KbLJIBIHBIH MATUCTPAHTTAPbIHA APHAJIFAH JIEKTHUBTIK MOHAEP / DJIeKTUBHbIE TUCHUIIMHBI VIS MATUCTPAHTOB 2 rojaa o0y4eHust/
Elective courses for master's students of the 2nd year of study

Ocimoikmep hunozenusncol/ Punozenusn pacmenuit Phylogeny of plants

Oky maxcamul / Yueonan yenv/ Purpose

dunoreHeTUKANBIK ~ CHUCTEMAaTHKAaHbIH  Herisi | Paccmorpers  pojctBeHHble  oTHomieHusi | TO consider the relationships between different
perinae puHHODUTTEP MeH OpuoPHTTEpACH | MeX1y pasHeIMU Tpymmamu pactenuii 1o | groups of plants according to the time of origin as
Oacrablrl, aHTHOCTIepM/Iepre JICWIHTI | BpeMeHM  IMPOMCXOXkJeHHus Kak  ocHoBY | the basis of phylogenetic systematics, starting with
OCIMIIKTEp/IiH maiiga 0oy yakbIThIHA Kapai | (uioreHeTHueckoil cucteMaTuku, HauuHas ¢ | rhyniophytes and bryophytes and ending with
opTyYpIi TOITaPBIHBIH apachHIarel | pPUHHO(GUTOB M MOXOBHIHBIX M 3aKaH4YMBas | angiosperms.
OaiyiaHbICTAP Bl KAPaCThIPY. [[BETKOBBIMHU PACTCHHUSMHU.

Oxvimy naomubaiceci / Pezyiomameut 06yuenusn / Learning outcomes

KypeTsl coTTi agKkTaranHaH Keiliin Ol1iM
aJIylibLiap

l-eciMIik oneMiHIH OapibIK MATIIATBIFBIHBIH
HETi3ri JKyHenepiH, mNaTmagapAarbl >KETEKIl
OemiMaepal  JKOHE op  OeNIMHIH  TOMEHTI
TaKCOHIAPHI IEHIeHiH e KIKTEeY Il KOJIJaHa/Ibl,
2-Op TYpai Xy#eli TONTapJblH OWOJOTHSIIBIK,
HKOJIOTUSUIBIK, TeorpausuiblK, MPAKTUKAJIBIK
XKoHE 0acKa Ja epeKIIeNiKTePiH KOJIIaHabl;
3-Herisri (UITOTeHETUKAIIBIK YFBIMJIApAbI,
TEPMUHJIECP MeH aHBIKTaMaJap/Ipl,
OCIMIIKTEPIH HET13r1 TONTAPBIHBIH KYPBUIBICHL,
TIPUIUTITIH J)KOHE TaMYBIH Ole/i;

4-Heri3ri 3aHABUIBIKTap MEH (hUIOTEHETHKAIIBIK
KOHE OKYHENeHIIPYIiH Ka3ipri KeTiCTIKTepl
Typasibl 0a3aibIK TYCIHIKTEpl, OpPraHUKAaJIbIK
QJIEMHIH 3BOJIIOIMSUIBIK JaMybl Typasibl Ka3ipri
3aMaHFbl TYCIHIKTEpI OCHHENIeHTIH *KalmblIama
(UITOTeHETHKATIBIK cxeMaJapibl KYpy
JaFAbUIapbIH MEHT€PreH;

ITocae ycnemHoro 3aBpepuieHust Kypca
o0yuarmuecs OyayT

1 - HCIIOJIB3YECT OCHOBHBIC CHUCTEMBI BCEX
LApCTB  PaCTUTEIBHOTO MHpa, BEAYLIHE
OTAC/IBI B HApCTBAX U KJ'IaCCI/I(l)I/IKaHI/IIO Ha
YPOBHE HM3IIMX TAKCOHOB KayKIOr0 OTHENA,;

2 — MPUMEHSIET OMOJIOrHYECcKUe,
9KOJIOTUYECKHE, reorpaduueckue,
MpaKTU4YEeCKHEe U  JApyrue  OCOOEHHOCTH

KaXOgon wu3 HU3YUCHHBIX CHUCTCMATHYCCKUX

rpynr;
3 - 3HA€T OCHOBHLIC q)I/IJ'IOFCHCTI/I"ICCKI/IC
TIOHATHA, TepMI/IHBI 158 OHpe)IeJ'IeHI/ISI,

O0COOEHHOCTH CTPOCHHUS, KU3HEACITCIBHOCTH
Y Pa3BUTHS OCHOBHBIX TPYII PACTECHUIA;

4 — pianeer 0a30BBIMHU IPEACTABICHUSAMHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX U COBPEMECHHBIX
JOCTHOKCHHSAX (UIOTEHUH M CUCTEMATHKH,
HaBBIKAMH MOCTPOCHUS 00001IaoIHNX

(bl/IJ'IOI‘ CHCTHYCCKHX CXEM, OTpAXKAOIIUX

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

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

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

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

completion of the course,
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5-KociOM  TeopusIapAbl, YFBIMIAPABI  KOHE
TaKCOHOMHSIITBIK caHaTTapbl MeHTrepei,
olapApl OKYy MaTepuajblH Oepyae THIM/II
KOJIJaHATbI;

6-eCIMIIKTEp JAYHHECIHIH KyHenepi Typabl
aKmaparTbl Tabajbl, JKIKTCHI, Talaanbl KOHE
CUHTE3JICH /Il KOHE OHBI TOXKIpHOEIe KOIaaHaIbl;
7-oCIMIIK  ONEeMiHIH  TYpili  TONTapBIHBIH
(UIOTeHEeTUKANBIK ~ JKYHelepiH  Oaraiaiiapl,
OJIapIbIH AP THIKIIBUTBIKTAPHI MeH
KEMIIUTIKTEPIH KOPEeIi.

COBpEMEHHBIE peJICTaBICHUS 00
SBOJIOLMOHHOM  Pa3BUTUU  OPraHUYECKOro
MUDA;

5 — Bimageer  mpodecCHOHATHLHBIMHU
TEPMUHAMH, HOHSTHSIMU u
TaKCOHOMHYCCKUMU KaTCropusiaMu,

9 (eKTHBHO NpPUMEHSET WX MpU IOjaYe
y4eOHOTO MaTepuana;

6 — HaxoouT, KIacCH(DUIUPYET, aHATU3UPYET
U CUHTE3HMpYyeT HH(OPMALHUIO O CHUCTeMax
PACTUTEIBHOIO MHpPa W TNPHMEHSET e¢ Ha
IIPAaKTUKE;

7 — ouecHUBAET (PUIOTCHETUYECKHE CHUCTEMBI
Pa3HBIX TPYHIl paCTUTCIBHOIO MHpA, BUAWUT
UX JIOCTOMHCTBA M HEJOCTATKH.

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

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Kepain Tipi KaOBIFbI )koHE KahaHIBIK Kayi-
Karepiep

JKusas 06010uka 3eMiti ¥ 17100 IbHBIE
BBI30BEI

The Living Shell of the Earth and Global

Kypcmuiy kbickawa mazmynst / Kpamroe codepycanue kypca/ Course summary

Opranm3maep xyHecinaeri eciMmaikrep. Typ

TypaJIbl TYCIHIK. TakcOHOMUSIIBIK
kareropusiiap. duioreHeTHKaNbIK KaTbIHAcTap.
Oxinzepi. Lycopodiophyta OeJiMmi.

OunoreHeTUKAIBIK KaTbIHACTAp. OKIIAEPI.
JnBu3noH 3KBHUCETYM. duoreHeTHKAIIBIK

KaTbIHAcTap. Oxinnepi. Hamy UK.
[Tcunoruarep OoutiMmi. dunoreHeTHKAIBIK
KaTbIHACTap. Oxinnepi. Hamy UK.
Pteridophyta Gemimi. Kmaccraper JomObipa Timi
KOHE Marattiaceae. dunoreHeTUKaIbIK

KaTbiHacTap.  Okxingepi.  ['umHOCmepmuinep
6emimi. Cycadaceae kiacel. DUIOTEHETUKAIBIK

Pacrtenus B cucreme opranu3mos. [lonstue o
BUJIC. TakcoHOMHUYECKHE KaTEropuH.
dunorenernueckue cessu. [Ipencrasurenu.

Otnen IlnayHoBuaHble. DUIOTEHETUYECKUE
CBSI3H. [IpencraBurenu. Otnen
XBomeBunable. DMioreHeTHYECKHUE CBS3H.
[IpenacraButenn. DHukn pazsutus. Otnen
IIcumoroBunable. PUITOreHETHYECKUE CBSI3H.
[IpenacraButenn. DHukn pazsutus. Otnen
[TanmopoTHUKOBUHEIE. Kitacerr
Y >KOBHUKOBBIC Hu Maparruesbie
®dunorenernyeckue cBs3u. [IpencraBurenu.

Otnen 'omocemennnie. Kimacc CaroBHUKOBBIE

Plants in the system of organisms. The concept of a
species. Taxonomic categories. Phylogenetic

relationships. Representatives. Division
Lycopodiophyta. ~ Phylogenetic  relationships.
Representatives. Division Equisetoides.

Phylogenetic  relationships.  Representatives.
Development  cycle.  Division  Psylotoides.
Phylogenetic  relationships.  Representatives.
Development cycle. Division Pteridophyta. Classes
Adder's tongue and Marattiaceae. Phylogenetic
relationships. Representatives. Division
Gymnosperms  Class Cycads:  Phylogenetic
relationships. Representatives. Development cycle.
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KaTblHacTap. Okunaepi. Jamy mukdi.

@unorenernyeckue cs3u. IlpeacraBurenu.
I{ukn pa3BuTHs.

Hocmpexkeusummepi / [locmpekeusumot/ Postrequisites

‘ DBOJIIOLMS PACTEHUIN ‘ -

bazoaprama scemexuici / Pykoeooumenw npozpammul/ Programme manager

[Tepexxorun 10.B.

| Tepexorun F0.B. | Perezhogin Y.V.
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Ocimoikmepoin 36onrouuacel/ Ieonroyua pacmenuil/ Evolution of plants

Oky maxcamul / Yueonan yenv/ Purpose

OciMaik OpraHu3MACPIHIH OHOIOTUSIIBIK
ABOJIIOIUACHIHBIH Ke3eHaepiH oky. Kes kenren
KYHem 3epTTey/IiH Heri3ri MakcaThl — Ka3ipri
(koHe OypweIH OoOJFaH) adyaH TYPJIUTIKTIH
KIKTETyl JKOHE OpraHu3MIEPHiH TYpJiepi MeEH
0acka TonTapbl (TAKCOHAp) apachlH/Ia TYBICTBIK
YKOHE IBOJIFOIMSUTBIK KaThIHACTAP/IBI OPHATY.

W3y4unth STanbl OMOJOTUYECKOW HSBOJIOIHH
pacTUTENIbHBIX OpraHu3MoB. OCHOBHas IEJb

CHUCTEMaTHYECKOTO MCCIIE/IOBaHHSA —
KJaccuukanms CYIIECTBYIOIIETO (m
CYILIECTBOBABIIETO0 paHee) MHOroodpaszus Hu
YCTaHOBJICHHE POJCTBEHHBIX u

9BOJIIOIIMOHHBIX OTHOIIICHUI MCXKAY BHIaMHU
u Apyrumu rpymniamMu OpraHu3mMoB

(TakcoHamn).

To study the stages of biological evolution of
plant organisms The main goal of any systematic
study is to classify existing (and pre-existing)
diversity and establish kinship and evolutionary
relationships between species and other groups of
organisms (taxa).

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kypcrtbl ¢oTTi asiKkTaraHHaH KelliH 0inimM
aJIymbLiap

1-ecimMIik oneMiHiH OapibIK MaTIIATBIFBIHBIH
HETI3r1 JKYWeJepiH, NaTHiajJapAarbl KEeTEeKIIl
Oemimaepai koHe op OesiMHIH  TOMEHTrI
TaKCOH/IAPhI JICHTeH1H e )KIKTEY/I1 KOJIJIaHaIbI,
2-Op Typal KyHeni TonTapJblH OHOJOTUAJIBIK,
OKOJIOTHSUIBIK, TeorpadusIIbIK, MPAKTUKAIIBIK
KoHe 0acKa J1a epeKIIeNiKTepi oinei;

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

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

IMocae ycnenmHoro 3aBepiuieHns Kypca
oOyuarommecsi OyayT

1 — mnpumeHsieT OCHOBHBIE CHCTEMBI BCEX
[[APCTB  PACTUTEIBHOTO MHpa, BEAYIIHE
OTIIeNbl B IAPCTBAX U KJIacCHU(PHUKAIUIO Ha
YpOBHE HHU3IINX TAKCOHOB KAXKJIOTO OT/IENIa;

2 — 3HaeT OWOJOTHYECKHE, DKOJOTHYCCKHE,
reorpauueckre, NPAKTHYECKUE U JIPYTHE
OCOOCHHOCTH  KaXJIOM W3  H3YYECHHBIX
CUCTEMATHUYECKUX TPYIIIL;

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

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

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

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

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

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

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

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

6 —Ourent TaJjIan KOITYPJILIIT
(UIOTCHETHYECKUX CXEMaJllapblH aHBIKTAyFa,
TYBICTBIK OaiJIaHBICTAPbl apachIHIAFbl dp TYPJIi

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

KOPBITBIHIBLIAP/IbI 1OHEKTEY. ;

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

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

SBOJIIOIMOHHOM  pPa3sBUTUHU  OPraHHYCCKOI'O

MUDA;

5 — BIIAJICET npo¢eCCHOHATbHBIMU
TePMHUHAMH, MOHATHSAMU u
TaKCOHOMHYECKUMHU KaTeTOpHUsIMH,

3pPEKTUBHO MPHUMEHSET HUX TMpH Tojaye
y4eOHOro MaTepHaia;

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

7 — HaxXOJMT, KJIACCUPHUIUPYET, aHATUIUPYET
U CHHTE3UpyeT HWHQPOPMAIHI0O O CHCTEeMax
pacTUTENLHOTO MHMpa W TPHMEHseT ee Ha
NPaKTHKE;

8 — oneHuBaeT (UIOr€HETUYECKHE CHUCTEMBI
pasHBIX TPYII PACTHTEIBHOTO MHpPA, BUINUT
UX JOCTOMHCTBA U HEJJOCTATKH.

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

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

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

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XKepnix Tipi KaObIFbI jxoHE skahaHABIK Kayim-
KarepJyep

JKusas o0onouka 3emMiau U r100albHbIC
BBI3OBEI

The Living Shell of the Earth and Global

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

OciMIIKTEpIiH OMOAPTYPIILIIriH, ©CIMAIKTEPAIH
KacaHIbl JKOHE ODBOJIOIFSUIBIK  KYHEIepiH
3epTTey Tapuxbl. buocdepa namybIHBIH €H epTe
KEe3eHJEPIHACTI OCIMIIKTED IBOJIIOIUSCHIHBIH
OMOXUMUSUIBIK JKOHE LUTOJIOTHSIIBIK JJIenaepi
[TaneoHTOIOTUsITBIK 3eprreyliep OCIMJIIK
HBOJIIOILUSICHIHBIH TEOPHUSICHIH pacTaiabl.

Hctopus U3Y4EHUs 61opazHooOpazus
pacTeHMi, HCKYCCTBEHHBIC U HBOJIOIMOHHBIC
cucTeMbl pacTeHuid. buoxumumueckue u
IIUTOJIOTUYECKHE CBUJIETEIHCTBA HSBOIOIUU
pacTeHHil Ha caMbIX PaHHUX dTarax pPa3BUTHUS
ounocdepsrl. [TameoHTOMIOTHUECKIE HAXOAKU —
MOJTBEPKICHUE TEOPHH 9BOJIIOINH

History of the study of plant biodiversity, artificial
and evolutionary systems of plants.

Biochemical and cytological evidence of plant
evolution at the earliest stages of the biosphere
development. Paleontological finds - confirmation
of the theory of plant evolution. Bryophytes and
psilophytes - the era of their development, as
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bpuodurrep Men mncuinopuTTep - ONAPABIH
KYPJIBIKKA IIBIFYBIHBIH JQJIEINi PETiHIE OJIap IbIH
namy noyipi. Kypibik eciMaikTepi Mymienepinig
JamMy  Ke3eHJIepi, TaJUIOMHBIH  OipTiHAem
ACKBIHYHI.

9II0Xa HUX Ppa3BUTHUA,

YCIIO0XXHCHHUEC TaJlJIOMa.

pactenuil. MoxooOpa3Hble U TCHIOPUTHI —

KaKk CBHIACTCIBCTBO

BBIXOZId Ha Cylly. JTallbl Pa3BUTHs OPraHOB
Ha3€MHBIX pacTeHun,

IOCTCIICHHOC

evidence of their exit to land.
Stages of development of organs of land plants,
gradual complication of the thallus.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ilepexxorun 10.B.

‘ Ilepexxorun 1O.B.

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

Oky maxcamul / Yueonan yenv/ Purpose

KaybimaacTeikTap MEH KEPTUTIKTI
ayMakTapAblH  OHOAJIyaHTYpPJLIIK  JICHreHiH
Oaranay/JplH MPAKTUKAIBIK MIHACTTEPIH MHICUTy
KOHE TaOWFaTThl TaWTANaHyIbIH  OPTYPJI
KyHenepine OaillaHBICTBI OMOATYaHTYPIIUTIKTIH
e3repy 0OJHKaMJIapbIH XKacay.

Pemenne mpakTHYeCKMX 3a7ad  OLICHKH
ypoBHs  OuopaszHooOpa3ust COOOIIECTB |
JOKAJIBHBIX ~ TEPPUTOPHA U COCTAaBIISTH
IPOTHO3bI HM3MEHEHUS OHOpa3HOOOpa3us B
CBSI3U c pa3HBIMH CHUCTeMaMHU
PUPOJIOTIOIIL30BAHHSI.

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

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

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

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

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

4-e3 OeTiHIIE 3epTTEY IKYPridy, FbUIBIMH-
KapaTbUIBICTaHy SKCIIEPUMEHTIH KOO, FBUIBIMA
KOHE KociOM ecenTep/i eIy YIIiH aKnapaTThIK
TEXHOJIOTHSUTAP/IBl  TaiganaHy JaFIblUIapbiH
MeHTrepei,

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

IHocae ycnmemHoro
odyuyarwimuecs OyayT
1- BJIQACET CHCTEMOM 3HAHUHI 0
KJ1accu(puKamuu cooOIIecTB, OMOJIOTHYECKOM
CYIIHOCTH SIBIICHUH u IIPOLECCOB,
MPOUCXOSAIINX B HUX;

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

3- TpUMEHSET 3HAaHWE TEOPETUYCCKUX H
HKCIIEPUMEHTAJIBbHBIX OCHOB PECYpPCOBEICHUS
B TEXHOJIOTHH OOYYCHHUS JAaHHOTO MIPeIMETa.

4- TlpuoOpen HaBBIKM CaMOCTOATEIHHOTO
MIPOBEJICHUS HCCIICAOBAHNUN, TIOCTAaHOBKE -

3aBeplIeHHs1 Kypca

€CTECTBEHHOHAYYHOI'O JKCIIEPUMEHTA,
HCITOJIb30BaHUS MH(OPMaLIMOHHBIX
TEXHOJIOTUI JUISl PEIICHHUs Hay4HbIX U

npodeccuoHaNbHbIX 3a1a4,

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

6- aktuBHO  pabGotaer B  OOJacTH

OMOJIOTMYECKHUX HayK, CO3/1aBaTh

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

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

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

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

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

completion of the course,

and
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’KYMBICBIMEH aifHAJIBICY, aKIapaTThIK KEHICTIKTE
OHMOJIOTHSUTBIK OUTIMJTI HACHXATTay bl KYPTi3y.
7-pecypcTaHy cajlaChbIHIaFbl O1pJIECKEH FhUIBIMU
KYMBIC apKbUIBI IOH Typaslbl MaMaHJap MeEH
OlmiMal OIpIKTIPY/Il )KY3€re achIpaipbl,
8-00TaHMka  camacelHIA  JKYMBIC  ICTEHTIH
OpTYPJIi MaMaHIapMEH JKOHE OKY OpPBIHJapbIMEH
JIOCTBIK JKOHE e3apa THiMIi OalIaHbICTap.IbI
KOJIIaabl.

COOCTBEHHBIC  KOHICMIMK HM  TCOPHH,
3aHUMAThCS HAyYHO-HUCCIIEeI0BATEIbCKON
paboToi, BECTH MporaraHay OHOJIOTHYESCKHX
3HaHUU B HHGOPMAITMOHHOM TIPOCTPAHCTRBE.
7- OCYILECTBJISCT MHTETPAIUIO CIICIIHAIUCTOB
W 3HAHUU O MOPEIMETE Yepe3 COBMECTHYIO
HAYYHYIO pa0OTy B 00JIACTH PECYpCOBEICHUS,
8- MOJIICPKUBACT Ipy>KeCKue U
B3aMMOBBITOJIHBIE  CBS3M  C  pa3HbIMH
CICIUAINCTAMU U y4COHBIMHU 3aBEIICHUSMHU,
paboTarmuMu B 00J1aCTH OOTaHUKH.

knowledge about the subject through
scientific work in the field of resource studies,
8-maintains friendly and mutually beneficial
relations with different specialists and educational
institutions working in the field of botany.

joint

Ilpepexeusummepi / Ilpepexeuzumot / Prerequisites

XKanyapmap  omeMiHiH  Ka3ipri  3aMaHFbI
TaKCOHOMUSACHIHBIH HEri3i peTinae
MOJICKYJIANIBIK-TEHETUKAIBIK  oxicTepi, JKepaiH
Tipi KaOBIFBI koHE xKahaHIBIK Kayil-KaTepiep

MoneKyIsipHO-TeHETHYECKHE METOMIbl  Kak
OCHOBa COBPEMEHHOMU TaKCOHOMHH
KUBOTHOTO Mupa, JKuBasg obonouka 3emin u
r1100aJIbHBIE BBI30OBbI

Molecular Genetic Methods as the Basis of
Modern Taxonomy of the Animal World, The
Living Shell of the Earth and Global

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

buonorusuibik  oprypiunik  Typansl  BYY
KonBeHuusicel  BHONOTUANBIK  OPTYPIUTIKTIH
Heri3ri TYCIHIKTEDI. buooptypainikTiH
TeMeHzeyiHiH cebentepi. Koo kaHyapiap
QJIeMi  DBOJIIOLMACHIHBIH ~ TaOuWFu  (hakTOphI
peringe.  TypnepaiH  a3alObIHOAFbl  JKOHE
OJIapbIH JKOWBLTYBIH/IAFBI aJIaMIap IbIH POJTi.
BroopTypnimikTi cakTayAblH KYKBIKTBIK >KOHE
WHCTUTYIIMOHAIIBIK Heriznepi. Kaszakcranmarsl
TYPJEPAIH CHPEKTITiHIH KpUTEpUiiepi >KoHe
IUCN xputepuitnepi. [UCN Cupek ke3neceTiH
Typiepain Ti3imi. Kpi3eun kitanrap. Epekie
KOpFaJlaThlH ~ TaOWFW  ayMakrap  Typajbl
taburarThl Kopray 3aHHamacsl (KKTK).

OHOJIOTUYECKOM
[IOHATUA O

Kouenmuss OOH o
pasHooOpa3un  OCHOBHbBIE
OMOJIOTUYECKOM Pa3HOO0Opa3uH.

[TpuunHbl  cOoKpamieHus  OHOJIOTHYECKOTO
pazHO0Opa3usi. Brimupanue, Kak
€CTECTBEHHBIH (haKTOp HBOIIOLHMU KUBOTHOTO
mupa. Ponp denoBeka B COKpaIIeHUH
YHUCICHHOCTU M UCYE3HOBEHUU BUJIOB.
[IpaBoBBIE M WHCTHUTYIIHOHAJIFHBIE OCHOBBI
coxpaHeHHust OuopaszHooOpazus. Kpurepun
penkoctn BUAOB B KaszaxcraHe m KpuTepuu
MCOII. Cnucox peakux Bunos MCOIL
KpacHusie KHUTH. [Ipuponooxpannoe
3aKOHOJATEIbCTBO 00 0c000 OXpaHsSIEeMbIX

UN Convention on Biological Diversity Basic
concepts of biological diversity.

Causes of biodiversity decline. Extinction as a
natural factor in the evolution of the animal world.
The role of humans in the decline in numbers and
extinction of species. Legal and institutional
framework for the conservation of biodiversity.
Criteria for the rarity of species in Kazakhstan and
the ITUCN criteria. The list of rare IUCN species.
Red Books. Environmental legislation on specially
protected natural areas (SPNA).

Types of SPNA according to the IUCN criteria.
Types of SPNA in Kazakhstan.
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IUCN kpurepuiisiepi OoibIHIIa KOpFajaThiH | mpupoaHbIX TeppuTopusx (OOIIT).
aymaktapasiH Typiaepi. Kazakcrangarsl epekmie | Bunst OOIIT mo kputepusm MCOIL. Buuabt
KOpFaJIaTbIH TaOWFU ayMaKTapAbIH TypJiepi. OOIIT Ka3zaxcrana.

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

bparuna T.M. | bparuuna T.M. | Bragina T.M.
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Kepycmi yxodncyitenepoin Ixonozuscel ycane 01apovt Kopeay/Ixonozus Hazemuwvix skocucmem u ux oxpana/ Ecology of Terrestrial Ecosystems

and Conservation

OKy makcamuwt / Yueonan yenwv/ Purpose

MarucTpaHTTapibl YUBIMAACTBIPYABIH SPTYPITi
JeHTeHIIepIHIeT] JKep YCTI AKOKYyHenepiHn
YHBIMIACTBIPY MEH JKYMBIC 1CT€YIHIH HET13T1
MPUHIMIITEPIMEH, )KahaHbIK KOHE aiMaKTBIK
HKOJIOTHUSUIBIK MPOOIIEMaIaPMEH JKOHE OJIap Ibl
IICIy MEH KOPFayIbIH TOCLIIepiMeH

O3HakoMJIEHME MaruCTpaHTOB C OCHOBHBIMHU
MPUHIIMIIAMHA OpraHu3auu u
(YHKIIMOHUPOBAHUSI HA3€MHBIX HJKOCHUCTEM
Pa3HOTO YPOBHSI OpraHU3allH, TI00aTBHBIMU
u pPEruoHaIbHBIMU JKOJIOTUYECKUMU
poOJIeMaMy ¥ TIOXO0JIaMH K UX PEHICHHUIO U

Familiarization of undergraduates with the basic
principles of the organization and functioning of
terrestrial ecosystems at various levels of
organization, global and regional environmental
problems and approaches to their solution and
protection

TaHBICTBIPY OXpaHe.
Oxvimy nomuaiceci / Pezyiomamut 06yuenusn / Learning outcomes

Kyperbl corri askraranHan Kkeiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

1. OuochepanbiH OapiblK KOMIIOHEHTTEpI, | 1. momydeHue cucreMaTuueckux 3HaHuii 060 | 1. obtaining systematic knowledge about all
oJapablH  e3apa OaiflaHBICKI MEH  e3apa | BceX  KOMIIOHEHTaXx  Ouocdepsl, ux | components of the biosphere, their relationships
TOYeNAUIri, OuocdepaHblH IKYMBIC ICTEy | B3aMMOCBS3SX M B3amMo3aBucumocTH, | and interdependence, and the principles of
NPUHIMOTEP] Typajbl XKYyHeni OitiM ary npuHIUnax GyHkunoHupoBanus ouocepsr | functioning of the biosphere

2. OuocthepaHblH  TYPAKTBUIBIFBI ~ MEH | 2. uzydenne  Oumoreoxummdeckoro | 2. study of the biogeochemical cycle of substances
YHBIMIaCTHIPBUTYBIH KOJIIay/IbIH HETi3ri | KpyroBopora BemiectB W dHepreruueckux | and energy flows as the main mechanism for

MEXaHM3M1 PETiHJIe 3aTTap MEH HYHEPreTHKAIbIK
arbIHJap/bIH BHOreoXUMUSIIBIK aifHaIBIMAAPBIH
3epTTey ;

3. 6uocdepa xoHE SKOXKYHenepaiH OHIMILIIr
HIeTiHAe Tipl 3aTThlH TapajdybIHbIH >KajIlbl
reorpa(usUIbIK 3aHIbIBIKTApbIH TYCIHY;;

4. ouocdepaHbl TaMBITyIaFbl aJlaM KbI3METIHIH
poliH >KoHE OHBIH TaOuFaTKa, aJaMHBIH OMip
CYPY OpTachlHa dcep €Ty ayKbIMbIH TYCIHY,
Oouocdepanbly maiiga O0Nybl MEH JaMybIHBIH
HEri3ri Tapuxu OKOHE  Kasipri  3aMaHFbl
TYKBIpbIMAaMaaphbl;

5. DKOJOTHSUIBIK JTYHUETAaHBIM JKOHE TaOWFu

IIOTOKOB, KaK OCHOBHOI'O MECXaHHU3Ma
MOAJIEP>KaHUSI OPraHU3alMUd U YCTOMUYHUBOCTH
o6uocdepsi ;

3. nmoHuMaHHe OO0mMX TreorpaduyecKux

3aKOHOMEPHOCTEH pacrpeseieHusl KUBOTO
BellecTBa B mpenenax  Ouocdepsl U
MIPOYKTUBHOCTU IKOCUCTEM;;

4. IIOHUMaHUe posn YeJI0BEUECKOU
NEeSTeIbHOCTH B pa3BUTHH Ouochepsl U
MaciiTaboB ee BO3ACUCTBUS Ha MPUPOLY,
cpeny oOMTaHUsI YEJIOBEKa,

OCHOBHBIE HMCTOPHUYECKHE M COBPEMEHHBIE
KOHIICTIIIMY BO3HWKHOBCHHS W  Pa3BHTHUS

maintaining the organization and stability of the
biosphere ;

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

4. understanding the role of human activity in the
development of the biosphere and the extent of its
impact on nature and the human environment,
basic historical and modern concepts of the origin
and development of the biosphere;

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

6.identify the main laws of the biosphere
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pecypcTappl YTHIMIBI Al jallaHy Heri3epi;
6.6uochepanbiH HET13T1 3aHAbUIBIKTAPbIH
aHBIKTAY;

MaHBI3 bl XUMUSITBIK AIIEMEHTTEPIIH
onocdepanbik [UKJIIaPbIHIaFbI
BHOreoXMMHUSITBIK TIPOIIECTEeP/Il CUTIATTAY;

7. Ouocdepara  agaMHBIH  BIKIAJIBIMCH
OaifTaHBICTHI MACENIeINep MEHOePiH Talaay.

8. marmwl: OumocdepaHblH JamMy Macenenepi
OolibIHIIA ©cill KeJe >aTKaH aHTPOIOTEHIIK
KYKTEMEHI KoHE ouocdepaHbiH
OPHBIKTBUIBIFBIH CaKTayIbIH 3aMaHayu
MIHJICTTEPIH €CeNKe ajla OTBIPBIN IiKipTaiac

KYprizy.

ouochepsr;

5. 3KOJOrMYeCKOe MHPOBO33PEHHE U OCHOBBI
palMOHAIBHOIO HCIOJIb30BAHUS HPUPOAHBIX
pecypcos;

6.BBISIBUTH ~ OCHOBHBIE  3aKOHOMEPHOCTH
¢byHKkuIrOHMpOBaHUs Ouochepsr;

onucatb OHMOreOXMMHUYECKHE IPOLECChl B
OonocdepHbIx LUKJIaxX BaYKHEHIITUX
XUMHUYECKHX 3JIEMEHTOB;

7. aHaNU3UPOBATh KPyr MpoOiieM, CBA3aHHbBIX
C BO3JIeiicTBHEM UesoBeKa Ha Orocdepy.

8. BIameTh HAaBBIKAMH: BEACHUS IHCKYCCHH
10 BOINPOCaM pa3BUTHsI OHOCPEPBl C y4eTOM
BO3pACTAIOIIEH AHTPOIIOI€HHOW Harpy3ku H
COBPEMEHHBIX 3a1a4 COXpaHEeHHUs
yCTOWYMBOCTU OHOChepsl

functioning;

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

7. analyze the range of problems related to human
impact on the biosphere.

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

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Bbuonorus sxoHe KycTap/apl 3epTTey/IiH 3aMaHayn
onicrepi

buonorus nu COBpPCMCHHBIC MCTOJbI
HUCCIACOOBAHUS IITUIL

Biology and Modern Methods of Bird Research

Kypcmuoiny kbickawa mazmynv/Kpamkoe codepacanue Kypca/ Course summary

Kazipri skojorusHbIH Heri3ri OemimMaepi MeH
MIHJETTEpI. KaybimaacTsik DKOJIOTHSCHI.
KaybimaacTeikTap by KYPBUIBIMBI.
buornieHo3 b Tpo(UKAIBIK KYPBUTBIMBI. A3BIK-
TYJIK JKeNijepi MeH >Keminepi. buoreHo3nsH

crienu(pUKaIbIK KYPBUIBIMBL. Typnepain
Oaiinmpirel.  JKyHeninmik.  YcreMaik — Jopekeci,
KOHCOPLUYM. JletepMuHaHTTap KOHE

KoHcopTTap. KabaTThuiblK, mHapUEUIAPIbIK,
MoO3aMKa JKOHE  KypAenitik. buoTukambik
Oaiimanbictap. KaybIMIacThIK  JMHaMHKAachl
KOHE DSKOXKYHeHl yilpimpacTteipy. XKep ycerti

DKOJIOTHS COOOIIIECTB. Crpykrypa
CO00IIIEeCTB. Tpoduueckas CTPYKTypa
ouoneno3a. I[lumeskie 1enu U cetn. Bumopas
CTpyKTypa OuolieHo3a. BumoBoe OorarcTBo.
[MocrosiHcTBO.  CTeleHb  JIOMUHUPOBAHUS,
KoHcopius. JleTepMHHAHTBI M KOHCOPTEHI.
SApycHOCTB, MapHEUISIPHOCTh, MO3AaUYHOCTD U
KOMILJIEKCHOCT. buornueckue CBSI3H.
JlunamMyka  COOOIIECTB W OpraHU3aIMs
skocucTteM. HazeMmHble skocucreMbl. OOmmias
CTPYKTypa Ha3eMHBIX JKOCHUCTEM. THIIBI
HA3eMHBIX SKOCUCTeM. TyHpa apKTUYecKas u

The history of the development of environmental
knowledge. The subject of ecology. The main
sections and tasks of modern ecology. Ecology of
communities. The structure of communities.
Trophic structure of the biocenosis. Food chains
and networks. The specific structure of the
biocenosis. Species richness. Consistency. Degree
of dominance, consortium. Determinants and
consorts. Layering, parcellarity, mosaic, and
complexity. Biotic connections. Community
dynamics and ecosystem organization. Terrestrial
ecosystems. The general structure of terrestrial
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aKoXy#enepl. XKep ycTi aKOKyHeTepiHiH KaIbl
KYpbUIBIMBL. JKep YCTi 9KOXKYHenepiHiH TypJiepi.
ApPKTUKAJBIK JKOHE albMUTIK TYHIpa; KbLIKaH
JKanbIpakTel opMaHaap. JKanelpakTsl KOHbIpKan
OpMaH. Konpipkait ~ OenaeyaiH — Jaiachl.
Tponukanplk MAOBIHIBIKTAp MEH CaBaHHAIAP.
Yanappan. Hlenaep. Xaprbutaii MOHII Kachul
TPOINHUKAIIBIK OpMaH. MOHT1 jKaChlT TPOTTHKAIBIK
KaHOBIPJIBI OpMaH. TaObuFu dKOKYHeIepal KoHe
OJIapbIH KOMITOHEHTTEPiH KOPFay.

anpIniickas; XBoOMHBIE Jieca. JIncTomagHbIi
jgec yMmepeHHOW 30HBL. CTenb YyMepEeHHOU
30HBI. Tpomuyeckue 3JIaKOBHUKH M CaBaHHA.

Yamapane. Ilycteinu. IlosyBeuHO3€ENEHBIN
TPONUYECKUI Jec. Beunosenenbiit
TpolM4yeckuil — JnoxaeBol  jec.  Oxpana

IPpUPOAHBIX 9KOCUCTEM U UX KOMIIOHCHTOB

ecosystems. Types of terrestrial ecosystems. Arctic
and alpine tundra; coniferous forests. Deciduous
temperate forest. The steppe of the temperate zone.

Tropical grasslands and savannah. Chaparral.
Deserts. Semi-evergreen rainforest. Evergreen
tropical rain forest. Protection of natural

ecosystems and their components.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

bparuna T.M.

‘ bparuna T.M.

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

Problems of Human and Animal Physiology

OKy makcamuwt / Yueonan yenv/ Purpose

OHTOreHe3iH opTYpii Ke3eHaepiHaeri cay | AKIEHTHPOBATh 3HAaYEeHHE uzyuenust | To emphasize the importance of studying
ar3aHblH (YHKIHUSJIAPBIHBIH TaOMFATBIH TYCiHY | ¢u3uonoruu Juis noHuManus npupoasl | physiology for understanding the nature of the
yiniH (U3HOIOTUSHBI OKYABIH MaHBI3ABUIBIFBIH | QYHKIMI 310poBOro opranusMa Ha pasbeix | functions of a healthy organism at different stages
aran  eTy. MOoneKymspiblK JkoHe (u3MKa- | aTamax oHToreHesa. Jlatb coBpemennbie | Of ontogenesis. To provide up-to-date information
XMMUSJIBIK ~ JEHTEHIepaiH  polliH  eckepe | cBeleHus 00 oO0mux 3akoHOMepHOCTsX u | on the general patterns and mechanisms of
OTBIPBIN, (QYHKIHMSIAPAbI PETTEY/AIH JKaIIbl | MEXaHM3MaxX peryisuuu QyHkimid ¢ yderom | regulation of functions, taking into account the role
3aHJIBUIBIKTAPhl MEH MEXaHHM3MICpi TYpasbl | POJIK MOJIEKYJIIPHOTO u ¢usuko- | of the molecular and physico-chemical levels.
3amaHayu akmapar Oepy. buomorusima skaHa | xumudeckoro — ypoBHeil.  @opmupopanue | Formation of modern knowledge about modern
TEXHOJIOTUSIappl KOJIaHy/Ia, COHBIMEH KaTap | COBpeMEHHbIX 3HaHWH O coBpeMmeHHbIX | problems of physiology related to progress in the
FBUIBIMU-3€PTTEY  TOXKipuOeciHie mporpecke | mpodiemax ¢usnosnoruu, cBs3anHbiMu ¢ | application of new technologies in biology, as well
OailJIaHBICTHI (bU3HOJIOTUSHBIH Kasipri | mporpeccoM B o0iacTH IpHMEHEHHs HOBBIX | aS in research practice.
MoceNeniepi  Typallbkl  3aMaHayd ~ OUTIMIII | TEXHOJOTMH B  OWOJNIOTMH, a TaKke B
KaJIbINTaCTBIPY. HCCIIE/IOBATEIIbCKON MPAKTHUKE.

Oxvimy naomuoiceci / Pezyiomamet 00yuenusn / Learning outcomes
Kypcrbi CoTTI asiKTaraHHaH keiiin | [Tocsie ycmemHoro 3aBepmenusi Kypca | After successful completion of the course,
olriManymbLIap odyuaronmecst oyayT students will be

* JKacymanapblH, YIHaJapIblH, MYIIEIepIiH
’KOHE TYTac OpraHU3MHIH OPEKETIHIH JKeKe KoHe
Kambl MeXaHU3MAEpl MEH 3aHIbUIBIKTaphI,
azlaMap/arsl, CYTKOPEKTUIep MEH KYCTapAarbl
(U3HOTOTHSITBIK nporiecTep MEH
GbyHKUIMSTapAbIH HEeHporyMopaiib/isl
peTTenyiHiH MeXaHU3MIepl Typaibl 3aMaHayu
MOJIIMETTEP/1l MEHrepyi;

. byHKIUSIapAbIH (U3HOTIOTHSIIBIK
KOHCTaHTaJIapbIH 3epTTey JaFIblIapblH MEHIEPY
XKoHe (PU3MOIOTHS OLTIMIH MaMaHIbIK OOMBIHIIIA
KOCINTIK KbI3METTE MaiiianaHa Oiury OoiibIHIIA
3aMaHayy aKnapaTThl Nal1aany.

. BJIa/IETh COBPEMEHHBIMU JaHHBIMU O
YacTHBIX M OOMMX  MeXaHu3Max |
3aKOHOMEPHOCTSIX  JESTENIbHOCTH  KIIETOK,
TKaHEW, OpraHOB U LEJIOCTHOIO OpraHU3Ma,
MEXaHU3MOB HENPOryMOPaJIbHOW pEryssilun
(U3MOTOTMUECKUX TPOLECCOB U (QYHKUUN Yy
YyeJloBeKa, MIIEKOMUTAIOUINX U NTHII,

. HCII0JIb30BATh COBPEMEHHYIO
MH(OPMALIKIO 110 TPUOOPETEHUIO HABBIKOB IO
UCCIIEIOBAaHUIO (DHU3MOJIIOTUYECKUX KOHCTAHT
GYHKIMA ¥ yMEHHUH WCIOJIb30BaHUS 3HAHUHN
buznonoruu B npodeccuoHaIbHON
JIESITEJIbHOCTH 110 CIIeIaTIbHOCTH.

* possess up-to-date data on specific and general
mechanisms and patterns of activity of cells,
tissues, organs and the whole organism,
mechanisms of neurohumoral regulation of
physiological processes and functions in humans,
mammals and birds;

* use up-to-date information on acquiring skills in
the study of physiological constants of functions
and skills in using knowledge of physiology in
professional activities in the specialty.

* to know the importance of individual factors in
ensuring the structural and physiological
organization of the body, its organs, in determining
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. OpraHU3MHIH, OHBIH MYIIENIepiHiH
KYPBUIBIM/IBIK-(DU3HOJIOTHUSUTBIK
YUBIMIACTHIPBUTYBIH KaMTaMachl3 €Ty/AEeri, OHIM
MEH IIUKI3aTThIH CalachlH aHBIKTAYJAFbl JKEKe
(hakTOpIapIbIH MaHBI3bIH OLTY.

*  Kasipri  (U3MONOTHUSHBIH  TEOPHUSUIBIK
MPUHIHITEP] MeH TYKbIpbIM/IaMaTapbIH
TOXKipuOene KoJJaHy; albIHFaH aKIapaTThl
YChIHY JKOHE CBIHM TYPFbIaH Tajjay >KoHE
3epTXAHAIBIK  3EPTTCYNCPAIH  HOTHIKEJICPiH
YCBIHY;

* Kasipri (U3MONOTHS OMICTEMECIH MEHTepy;
MpaKTUKAIBIK ~ €cemTepiai  Iemry  YIIiH
(U3HOTOTHSUTBIK omicrepmi KOJIJIaHy
JaFabplIapbl; 3aMaHayd  OHJEY  OJICTEpiH,
3epTXaHAJBIK aKIMapaTThl KOJIJIAHY JIaF IbIIaphl,

* OKY, FBUIBIMU-3EPTTEY XKOHE FBUIBIMH-3€pPTTEY
KYMBICTapbl OOMBIHIIA ecen Oepy MPUHIUNTEP]
TypaJibl OUTIMIEpiH KOpCeTy.

. 3HATh 3HAYCHHE OT/EIBHBIX (DAKTOPOB
B obecrieueHnH CTPYKTYpHO-
(HU3HOIOTHUECKON OpraHU3aIlii OpPraHH3Ma,
ero OpraHoB, B OINpPEICICHUU KauecTBa
NPOYKIIUH, CHIPbSL.

. PUMEHSTh Ha NPaKTHKE
TCOPETHUYCCKHE IOJOXKEHUS W KOHICIIIUH
COBPEMCHHOW  (U3MOJIOTUU; W3JIarath W
KPUTHYECKHE aHAIN3UPOBATh IMOJYYCHHYIO
UHPOPMAIIMIO W TPEICTaBISATh PE3yIbTAThI
7ab0pPaTOPHBIX HCCIICAOBAHHUN;

. BJIJICTh METOJIOJIOTHUEH COBPEMEHHOMN
(Gu3HONIOTHK;  HABBIKAMH  HCIOJIb30BAHUS
(U3HOJIIOTUYECKMX METOJIOB ISl  PEIICHHUS
MPAKTHYECKUX 3aj1ad; HaBbIKAMU
UCIIOJIb30BAHUSI  COBPEMEHHBIX  METOJIOB
00paboTkH, 1abopaTopHOi HHPOpMAIUH,

hd I[CMOHCTpI/IpOBaTI) 3HAHUC HpI/IHHI/IHOB
COCTaBIIEHUSI OTYETOB 0 yueOHo-
HCCIIEN0BAaTENbLCKOMN u HAay4YHO-

HCCIIeI0BATEIbCKOM pa60Te;

the quality of products and raw materials.

* to put into practice the theoretical principles and
concepts of modern physiology; to present and
critically analyze the information received and
present the results of laboratory research;

* possess the methodology of modern physiology;
skills in using physiological methods to solve
practical problems; skills in using modern methods
of processing laboratory information,

* demonstrate knowledge of the principles of
compiling reports on educational, research and
scientific work;

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XKanyaprnap arzanapblHbIH XpOHOOUOJIOTHSICHI,
XKac ¢puznonoruscbiHbIH Ka3ipri acrekTiiepl

XpOoHOOMOIIOTHS )KUBOTHBIX OPTaHH3MOB,
CoBpeMeHHbIC aCTeKThI BO3PACTHON
¢buznonoruu

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

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

Anam MEH JKaHyapJapablH Kazipri
(bU3MONOTMACHIHBIH ~ acrekTiyepi. beltimaeny
MIPOLIECTEPIHIH (U3HOJIOTUSCHI. Kapraro

¢busnonorusicel. buonorusblk  00BEKTLIEp I
3epTTeyAiH kaHa omicTepi. DU3HOIOTHS KOHE
OMOdTHKA.  AYBIPCBIHYABIH  (DU3HOIOTHSIIBIK

ACTIEKTBI COBPEMEHHOMN buznonoruu
YelloBeKa U KUBOTHBIX.  Dusmnosorus
aJJalTUBHBIX IIPOLIECCOB. dusznonorus

CTapCHMU. Hosrie METOAbI HU3YUCHUA
Ouojoruueckux oOBeKTOB. Dusmoyoruns u
OnodTuka. DU3HOIOTHYECKHE MEXaHH3MBbI

Aspects of modern human and animal physiology.
Physiology of adaptive processes. The physiology
of aging. New methods of studying biological
objects. Physiology and bioethics. Physiological
mechanisms of pain. Biological reliability of
physiological systems as the most important factor
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MexaHu3mzaepi. DOUBHONOTHIIBIK KYHeIepIiH
OMOJIOTHSUTBIK CEHIMIILTITT JTaMyAblH MaHbI3bI
¢daktopel  periHge. OpraHu3m  JaMybIHBIH
OpTYpJi KE3CHIEpPiHJE OHbl KAMTaMachi3 €Ty
MIPUHITUATITEPI.

00JIEBBIX 0113%11(S317178 buonornueckas
HAJCKHOCTh (DU3MOJOTUYECKUX CHCTEM, Kak
BaKHEHUIUH (akTop pa3Butusd. [IpuHImImG! ee
obOecrieueHUsT Ha pa3HBIX JTarnax pPa3BUTUSA
OpraHusma.

of development. The principles of its provision at
different stages of the body's development.

Ilocmpexsusummepi / [locmpexsuszumal/ Postrequisites

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Pyukuna ['anusa AnramoBHa

Pyukuna ["anus AnramoBHa

Ruchkina Galiya Adgamovna
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Aoam duonocuaceinviy ipzeni npooaemanapol/ Dynoamenmanvuoie npoodaemul ouonozuu uenosexa/Fundamental Problems of Human Biology

Oky maxcamul / Yueonas yenv/ Purpose

AF3aHBIH QpTYPJIL JKYHeNnepiHiH jKoHE OJapAblH
KEKe KYPBUIBIMIBIK 3JIEMEHTTEPIHIH IKaJIIbI

3aHJIBUTBIKTAPhI MeH CrenupUKaIBIK
EPEeKIISTKTEePIH TYCIHYAl KaMTaMachl3 €TYy.
DU3NOIOTUSIIBIK, FBUTBIMHBIH KaHa
KETICTIKTEpIMEH JKOHE OHBIH namy
MePCIICKTHBAIAPHIMEH TaHBICTHIPY.
Maructpantrapra  ajam  OHMOJIOTHUSICBIHBIH

OapibiK Gemimuepi OoiibiHIIA ipremni OutiM Oepy,
COHIal-aK oJjapaa (U3HOJIOTHSIIBIK OWIaY/Ibl
KaQJIBIITACTBIPY.

Ob6ecmeunTh MMOHNMAaHUE 00X
3aKOHOMEPHOCTEH u cnenuuIecKux
0CcOOEHHOCTEH pa3IMYHBIX CUCTEM OpraHH3Ma
U UX OTICIBHBIX CTPYKTYPHBIX DJIEMEHTOB.
O3HaKOMHTHP C HOBBIMH JOCTH)KCHUSIMH
(U3NOJIOTHYECKOW HAyKH M TEPCIEKTUBAMH
ee pa3BUTHSL. Hatp MarucTpaHnTaM
(dyHIaMEHTaJIbHBIC 3HAHUS 110 BCEM pa3zeiiam
OMOJIOTHH YeJIOBEKa, a TaKkke (OPMHUPOBATH Y
HUX (PU3UOJIOTUYECKOE MBILIUICHUE.

Provide an understanding of the General laws and
specific features of various body systems and their

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

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

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

KypcTsl ¢oTTi agKTaraHHaH KeiiH
oiiMasnymbLIap

- (U3NOTOTUSIIBIK GbyHKIUSATApIBI
YUBIMIACTBIPYABIH ~ OPTYpPJl  JAEHreinepinie
perreny MexaHu3Maepl Typayibl OiTiMIepiH
Kepcery;

— azaM KoHe OKaHyapiap  (HU3UOJOTHSCHI
OOMBIHILIA aKMapaTThIK KEHICTIKTIH PECYpPCTHIK
0a3achlH KOJIJaHy.

OpTYpPl JAeHe KyMenepiHiH (YHKIMOHAJIBIK
KarIalblH Oaranail Ouny; OKy YIepiCiH YThIMIIbI

yUBIMIACTBIPDY  YIIIH  (u3uojoruss  kKoHe
JI€HCAYJIBIKThI CaKTalTBLIH ouTiM oepy
TEXHOJIOTHUSIIaPhI OOMBIHIIIA oumimaep/Ii
naiganany JaFablUIaphl.

- (usukanblk  QyHKOUS  OKOHE  TIPLILIIK
CaJIacChIHarbl ecenTepai 11(S118% YIIiH

aKnapaTThIK TEXHOJIOTHS KYpajaJapblH TaHAAY

ITocse ycnemHoro 3aBepiieHust Kypca
o0yyarommecsi OyayT

— JEMOHCTPHpOBATh 3HAHUS O MeEXaHU3Max
perynsuuu  pU3NoJIOrHYecKux (yHKIUN Ha
Pa3HOM YpOBHE MX OpraHU3allu;;

— IPUMEHSTh pecypcHyIo
MH(POPMAIIMOHHOT O IPOCTPaHCTBA
(U3NONIOTHH YeTIOBEeKa U )KUBOTHBIX.
BJIAJIETh OLIEHKO (YHKIIMOHATBHBIX
COCTOSIHUH pPAa3JIMYHBIX CHUCTEM OpraHu3Ma;
HaBBIKAMU UCIOJIb30BAHUS 3HAHUH
dbuzmoorn W 370pOBBECOEPETAIOIINX
00pa3oBaTeNbHBIX TEXHOJIOTH1 JUIst
panroHaTEHON OpraHu3aINH yaeOHO-
BOCIIUTATENLHOTO MpOIIecca.

- cO31aBaTh aJrOPUTM BHIOOpA CPEICTB
MH(POPMAIIMOHHBIX TEXHOJIOTUN JUIsl PEeLIeHUs

0azy
o

3ama4d B oosmactu Y u XK;

After successful completion of the course,
students will be

- demonstrate knowledge about the mechanisms of
regulation of physiological functions at different
levels of their organization.;;

— apply the resource base of the information space
on human and animal physiology.

possess an assessment of the functional states of
various body systems; skills in using knowledge of
physiology and  health-saving  educational
technologies for the rational organization of the
educational process.

- to create an algorithm for selecting information
technology tools for solving problems in the field
of RF and W;

- to organize project and research work while
performing practical tasks using ICT,;

— to find, classify, analyze and synthesize methods
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AITOPUTMIH KYPY;

- AKT «KxongaHy apKpuUlbl —[PaKTUKAJIBIK
TalChIpManapibl OpbIHAAY Ke3lHAE >K00asbIK
’KOHE 3epTTEY )KYMBICTAPBIH YHBIMIIACTHIPY;

— JIeHEe LIBIHBIKTBIPY JKOHE JI€HE IIBIHBIKTBIPY
nmoH1 OOMBIHIIA 3EepPTXAHAJIBIK >KYMBICTAPIBIH
HOTHKENepiH Oaranay oficTepiH Taly, XKIKTey,
Tangay *KoHE CHHTE3/IEY JKOHE OHBI TOXKipubesne
KOJIJaHy;

- JKaJmbpl Tipl OPraHU3MHIH CHIPTKBI OpTaMeH
OpeKeTTECYiH KaMTaMachl3 eTeTiH
MEXaHU3MICPAIH KaJIbINTaCy MYMKIHIIKTEPiH
6orkay;

- OpraHU30BbIBaTh MIPOEKTHYIO,
HCCIIEI0BATENBCKYIO paboty pu
BBITIOJIHCHUH MPAKTUYECKHUX 3aJIaHuH,
ucnons3ys UKT;

- HaXOJINTh, KJ1accu(puIMpoBarh,
AQHAJIM3UPOBATh W CHHTE3UPOBATH METOMbI
OLICHKH PEe3yJIbTaTOB JIA0OPATOPHBIX paboT IO
qucuumimae @Y m XK. u npumeHaTs ee Ha
MPaKTHUKE;

- MPOrHO3UPOBATH BO3MOKHOCTH
hopmMupoBaHu MEXaHNU3MOB,
00eCIIeUnBAIOIIMX B3aUMOJICHCTBUE JKHUBOTO
OpraHM3Ma Kak I€JI0TO C BHEIIHEH Cpeoif;.

for evaluating the results of laboratory work in the
discipline of F. and J. and apply it in practice;

- to predict the possibilities of forming mechanisms
that ensure the interaction of a living organism as a
whole with the external environment;

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XKac pu3nonornusCHIHBIH Ka3ipri acmeKTiiepi

CoBpeMEeHHBIC aCIIEeKThl BO3PACTHOM
¢buznonoruu

Modern aspects of age-related physiology

Kypcmuiny kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Ipreni OMONOTHSHBIH ©3€KTI MIcelesepiH KOk
YKOHE IMICITYAIH dicTeMenik Herizaepl. JKacyma
KOHE PEMPOIYKTUBTI OWOJIOTHUS Mocelnenepi;
SMOpPUOHAIIB/IBI A1H KacyllajJapblH KOJIaHYIbIH
3epTTey  OHiCTepi MEH  IepCHeKTHBAJaphl.
VIMMYHABIK jKayanThIH MOJEKYISIPIBIK PETTeTy
MEXaHU3MJIEPIH JKOHE OPraHU3MHIH MMMYHJBIK
TO3IMIUIITIH  apTTBIPY  MOCENECIH  3epTTey.
Cupek Ke3zieceTiH, KYH/Ibl )KOHE KOUBLIBII Oapa
KaTKaH TYpJIepAl caKTay YUIIH Tipl Xyienepnui
KPUOOHMOJIOTHA  OHE  KPHOKOHCEpBalHsIay
Mocesenepi; KPUOHHMKAHBIH Ka3ipri 3aMaHFbI
Mmocenenepi. Kopmaran opTaHbIH KapKbIHbI
JacTaHybl  OKaFgalibIHIa  TIpi  OKYHETIepaiH
TYPAKTBUIBIFBIH JKOHE OJApJblH OHIMJIIIITIH

Metononornyeckie OCHOBBI TOCTAaHOBKH U
paspeuieHus aKTyaJTbHBIX npodaem
¢dbynnamentanbHoi  Omonoruu. IlpoGremsr
KJIETOYHOM U PpEenpoayKTHUBHOW OWOJIOTHH;
METOABl HMCCIEeNOBaHUA U  NEPCHEKTHBBI
MPUMEHEHHUSI OMOPHOHAIBHBIX  CTBOJIOBBIX

KJIETOK. HccnenoBanus MEXaHU3MOB
MOJICKYJISIPHOW ~ PETyISUUd  HUMMYHHOTO
oTBeTa u poOIeMBI MIOBBIIICHUS
UMMYHOPE3UCTEHTHOCTH OpraHu3Ma.
[Tpo6nemsl KpHUOOHOJIOTUH u

KPpHUOKOHCECpBaAIlN KHNBBIX CHUCTEM JJIA
COXPAHCHUS PCAKUX, NCHHBIX W UCUC3AOIIUX
BHUJI0OB; COBPEMCHHBLIC HpO6J’IeMBI KPpHUOHUKHU.
HpOGJ’ICMLI TTOBBIIICHU A yCTOI\/'I‘-II/IBOCTI/I

Methodological foundations of the formulation and
resolution of urgent problems of fundamental
biology. Problems of cellular and reproductive
biology; research methods and prospects for the
use of embryonic stem cells. Research of the
mechanisms of molecular regulation of the immune
response and the problem of increasing the body's
immunoresistance. Problems of cryobiology and
cryopreservation of living systems for the
conservation of rare, valuable and endangered
species; modern problems of cryonics. Problems of
increasing the stability of living systems and their
productivity in conditions of intense environmental
contamination.  The use of innovative
biotechnologies to solve problems in the energy
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apTThIpy Macenenepi. WHHOBaMsIIBIK
OMOTEXHOIOTHSIIAPIbI SHEPTEeTUKAIIBIK
CEKTOpJaFrbl Macenenepl niemry,

aybUIIIAPYaIIbUIBIK OHIIpici MEH MEIUIIMHAHBI
apTTHIPY YIIiH KOJIJaHY.

JKUBBIX CHUCTEM M UX MNPOJYKTUBHOCTU B
yCJIOBI/ISIX I/IHTGHCHBHOfI KOHTaMHUHaIInuu"
Cpebl. [Ipumenenue WHHOBAIIMOHHBIX
OMOTEXHOJOTHIA AJIs pa3pelieHus mpodiieM B
SHEpreTUKe, MMOBBIIICHUS MPOIYKIIUHI
CEIBLCKOT0 XO3SIMCTBA U B MEIUITMHE.

sector, increase agricultural production and in
medicine.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

bazoaprama rcemexwici / Pykoeooumens npozpammel/ Programme manager

Pyukuna ['anust AnramoBHa

‘ Pyukuna ["anust AnramoBHa

| Ruchkina Galiya Adgamovna
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Jeonroyuansvik ouonocus/Ieonrwyuonnan ouonocus/Evolutionary Biology

Oky maxcamul / Yueonan yenv/ Purpose

[Tonmi MEHTepY/liH Heri3ri MakKcaTbl
MaruCTpaHTTapIbIH OMOJIOTHSIIBIK KOIl XKHUIIIKTI
KYHelnep TEOpHSICBHIHBIH HETI3rl epexenepiH,
3aMaHayd OJICTEPl MEH HOTWIKEJIEPiH MEHTrepy,
ojapIbl KoyijaHa Oury >KOHE OCBl HEri3le —
MarucTpaHTTapJblH Tipl QJIEMHIH KypzAem
KYPBUTBIMIBIK-() YHKITHOHAITBIK

YUBIMIACTBIPBUTYBIH TYCiHY1 OOJIBIN TaObLIAIBI.

OcHoBHOI OCJIbKO OCBOCHHA JHCHUIIINHBI

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

OMOJIOrMYECKUX MHOTOYAaCTUYHBIX CHUCTEM,
YMEHUE I0JIb30BaThCsl UMM U Ha 3TOH OCHOBE
— IIOHMMAaHMSI MAarucCTpaHTaMHU  CJIOXKHOMN
CTPYKTYPHO-(DYHKIIMOHAJIIBHOM ~ OpraHu3aLuu

’KHBOT'O MHPA.

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

OKbimy

namuoiceci / Pesynomamot o0yuenusn / Learning outcomes

KypcTtbl ¢oTTi asiKTaraHHaH KelliH
olmiMaymbLIap
1-moH OOWBIHIIA OKY MaTepHaNbIHBIH HEri3ri

KOMITOHEHTTEPIH OKBITY OJ[ICTEMECIH, OHBIH
O0acka FBUIBIMJAPMEH e©3apa OallIaHbICHIH,
HOPMAaTHUBTIK-KYKBIKTHIK KY>KaTTap/bl,

MXXMBC, mekTen KypchIHBIH OarjapiaManapsbl
MEH OKYJIBIKTapbIH O1JIe1;

2-0Ky MaTepHaJblHbIH Ma3MYHBIH TaHIaHIbL,
OpTYPIl KbI3MET TYpJIEepiH YHBIMIACTHIPY YIUIH
Ka3ipri 3aMaHfbl aKMapaTThIK TEXHOJIOTHsIIap/Ibl
KOJITAaHAbI, Y)KBIMIBIK, TONTHIK JKOHE JKEKe
KBI3METTI THIMJII YillecTipeni;
3-KOFaM/IaCTBIKTAPIBIH  BOJIOIHSICHI
OLIIMII KOJITaHa bl

4-eCIMIKTEp MEH >KaHyapiap 9JeMiH JXIKTey
JaFAbUIapbIH MEHT€PreH;

5-KociOM  TepMUHAEp  MEH  YFbIMAApIAb
MEHIepreH, oyap/bl OKy MaTepualiblH Oepyne
THIMII KOJIIaHa/bl;

TypaJIbl

ITocse ycnemiHOro 3aBepuieHus Kypca
oOyuarommecsi OyayT

1 — 3HaeT MeTOAMKY NpenoJaBaHMs
OCHOBHBIX KOMITOHEHTOB y4eOHOTO
MarepHaia 1o JUCLUILINHE, €€ B3aUMOCBSI3b C
JIPYTUMH HayKaMH, HOPMaTHBHO-TIPABOBYIO
nokymeHrauto, ['OCO, mnporpammsl U
Y4€OHHMKH IIKOJIBHOTO KypCa;

2 — otOupaer coiepkaHue y4eOHOTO
Mmarepuara, MIPUMEHSIET COBpPEMEHHBIC
UH(POPMAaLMOHHbIE TEXHOJIOTUU s
OpraHu3aIu pa3IMIHBIX BUJIOB
NesITeIbHOCTH, 3G PEKTUBHO coyeraeT
KOJIJICKTHBHYIO, TPYTIIOBYIO "
WH/IMBUYAJIbHYIO JESITEbHOCTD;
3 — TmpuMeHseT 3HaHUS 00
COOOIIIECTB;

4 — BmameeT HaBBIKAMHU KJIaCCU(PUKAINH
PacTUTENLHOTO U )KUBOTHOTO MUPA;

5 —  BIAJeer poecCHOHATLHBIMU

IBOJFOIAN

After successful completion of the course,
students will be

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

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

3-applies knowledge about the evolution of
communities;

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

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

46




6-OciMmik  JKoHE  JKaHyapjap  QJIEMiHIH
TFE€OXPOHOJIOTUSLIIBIK Ke3eHIepiHIH
JOMHWHAHTTAPbIH aHBIKTAH aJ1ajibl;

7-TOMUHU]] SBOJIIOIMACHl TYpalibl aKIapaTThl
Tabanbl, OKIKTEHAl, Talgalabl >KOHE CHHTE3
nen;

8-cabakThl TaNHalAbl XKoHE cadaKTBIH O31HIIK
TaJJAybIH KYPTi3ei.

TEPMUHAMH W  TOHATHAMH, 3PdeKTHBHO
OpUMEHSeT UuX TNpu TMojade y4eOHOTo
MarepHana;

6 — yMmeer ompenenATh  JIOMUHAHTHI
paCTUTEIBHOIO W JKUBOTHOTO  MHpa
T€OXPOHOJIOTUYECKHX TIEPUOJIOB;

7 — HaXOIWT, KIacCHDUIMPYET, aHATUZUPYET
U CHHTE3UpyeT MH(MOPMAIHIO 00 3IBONIIOIHMU
TOMHUHH]I;

8 — aHanM3WpyeT YpPOKH M TPOU3BOIUT
CaMOaHaJIN3 ypOKa.

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

8 analyzes the lessons and makes introspection of
the lesson.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

XKanyapmap  omeMiHiH  Ka3ipri  3aMaHFBI
TaKCOHOMUSACHIHBIH HEri3i peTinae
MOJIEKYJIANIBIK-TEHETUKAJIBIK dIiCTepi,
XKanyapnap ar3anapbIHbIH XpOHOOUOIOTHUSCHI

MonekynspHO-TeHETUUECKUE METOJbl  KakK
OCHOBa COBPEMEHHOM TaKCOHOMMHU
JKHUBOTHOI'O MHpa, XpoHOoOHOIOTHS
JKUBOTHBIX OPTraHU3MOB

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

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

DBOITIOLUSITBIK UJICSTHBIH KaJIBIIITACYBI
(apBuHre  geifiHri  Ke3eH).  AHTHUKAIBIK
bunocodusgars ABOJTIOIIMOHU3MHIH
AJIEMEHTTEPI. DBOTIOIUSIIBIK UJCSTHBI
KAJTBIITACTBIPY YIIiH MaTepHaIapabl
KrHaKTay. TakcoHOMUSHBIH namysl. J1.Peii MeH
K.JInnuen eHOEKTepiHIH MaHBbI3bI.
[Ipedopmarius sxoHe YUTreHe3 YFBIMIAPHIL.

Jx.b.JlamapkThIH IBOJIFOIUSIIBIK
KoHIenmuscel.  Jlamapk  Ke3KapacTapbIHBIH
bunmocoPusITBIK Heri3aepi. TaburarThiy
ABOJIIONMSIIBIK JIAMYBl HJIESIChI. DBOJIOIMSHBIH
ceOenTepiH TYCIHAIPY: Tpajaius MPUHIUII;
CBIPTKBI OpTaHBIH ocepi, Tikeneill Oelimaeny

®opMUpOBaHUE ABOJIIOIIMOHHOMN 1201 (S
(10TapBUHOBCKUM ~ Tepuoj).  DJIEMEHTHI
HBOJIIOLIMOHU3MA B aHTUYHOHN (unocodpuu.
Haxonnenue matepuanos Juist popMUPOBaHUS
HBOJIIOLIMOHHOU HJEN. PasBurne
cucreMaTuku. 3HaueHue pabor J[[.Pes wu
K.JIunnes. Konnenmuu npepopmuszMa U
SIUI€HE3a.  OBOJIOLUOHHAS  KOHLEMIMS
K.b.Jlamapka. duocodekue OCHOBBI
B3nAn0oB Jlamapka. HMnues 53BOIIOLMOHHOIO
pa3BUTHSA TpPUPOABL. TpakTOBKa NPUYUH
OBOJIIOLIMK: TPUHLIMI Tpajalyy; BIMSHHUE
BHEIIHEH  Cpenpl,  '"3aKOHBI'  MPSAMOIO
IPUCIIOCOOIICHHUS; YIPaXKHEHMSI u

Formation of the evolutionary idea (pre-Darwinian
period). Elements of evolutionism in ancient
philosophy. Accumulation of materials for the
formation of the evolutionary idea. Development
of taxonomy. The importance of the works of D.
Ray and K. Linnaeus. The concepts of preformism
and epigenesis.

Evolutionary  concept of J.B. Lamarck.
Philosophical foundations of Lamarck's views. The
idea of the evolutionary development of nature.
Interpretation of the causes of evolution: the
principle of gradation; influence of the external
environment, "laws™ of direct adaptation; exercise
and disuse of organs; inheritance of acquired
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«3aHJapbly»; ar3anapipl [IBIHBIKTHIPY JKOHE | HEYNPaKHEHHS  OpPraHoB;  HaciezoBaHus | characteristics.

KATTBIFYJIap  jKacamay;  CaThlll  QJbIHFAaH | MPUOOPETCHHBIX MTPU3HAKOB. Evolutionary concept of C. Darwin, its origin and
Oenriiep/iH TYKbIM Kyanaybl. Opomononnas kouuenius Y.Jlapsuna, ee | development.

Y./lapBUHHIH  SBOJIIOLUSUIBIK ~ KOHIICTIIIUSACHI, | 3aPOKICHUEC M Pa3BUTHE.
OHBIH IMai1a 00Jybl )KOHE TAMYBI.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

ITepexxorun 10.B. \ [Tepexxorun HO.B. \ Perezhogin Y.V.
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Kanyapnap reonroyusacel/ Ieonoyusn sxcusomuwix/ Evolution of Animals

Oky maxcamul / Yueonan yenv/ Purpose

Kanyapnap opranusmzaepiHiH OHOJOTHSIIBIK
SBOJIIOLMSICHIHBIH  Ke3eHIepiH oKy. JKyileni
3epTTeYJIepIiH HETi3ri MakcarThl - (3KoHE OYpBIH
0ap) OpPTYPAUTIKTI JKIKTEY >XKOHE TypJiep MeH
opramm3myepAiH 0Oacka TomrTapel  (TaKCOH)
apachIHIaFbl OTOACBUIBIK JKOHE HBOJIOLMSIIBIK
KaTbIHACTap/Abl OpHATY OOJIBII TaObLIAIBI.

N3yunth 3Tanbl OMOJIOTHYECKOW 3BOJIOIUU
J)KUBOTHBIX Opranu3mMoB. OCHOBHasl I1I€JIb

CHUCTEMaTHYECKOTO MCCIIE/IOBaHHSA —
KJaccuukanms CYIIECTBYIOIIETO (m
CYILIECTBOBABIIETO0 paHee) MHOroodpaszus Hu
YCTaHOBJICHHE POJCTBEHHBIX u

HBOJIOIMOHHBIX OTHOUICHUH MEXIy BHJIAMH
M JpYyrMMH  TpylnmaMd  OpPraHU3MOB
(TakcoHamn).

To study the stages of biological evolution of
animal organisms. The main goal of systematic
research is to classify existing (and previously
existing) diversity and to establish family and
evolutionary relationships between species and
other groups of organisms (taxa).

OKbimy

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

KypcTbl ¢oTTi asiKTaraH cTyeHTTep 0012151
1 — »xaHyapiap IYHHECIHIH HeTi3ri Typiepl MeH
KJIaCTapbIH Ole/l;

2 — 3epTTeNeTiH  KyHemi  TONTapJbIH
OpKAWCBICBIHBIH OHOJIOTUSIIBIK, JKOJIOTHSIIBIK,
reorpausIbIK, MPAKTUKANBIK >XoHE Oacka na
cunarTaMasiapbid Oiiei;

3 — Herisri (UIOTeHEeTUKANBIK YFBIMIAPIbI,
TEPMUHJIEP MEH aHBIKTaMaJIapIbl,
KaHyaplapabliH HET13r1 TONTAPBIHBIH
KYPBUIBICBIHBIH, TIPIIUIIK OpPEKETIHIH JKOHE

JaMyBIHBIH epeKLIeNliKTepiH Oiesi;

4 — ¢Quiorene3 OeH cHUCTEMaTHKaHBIH 1prei
3aHJBUIBIKTAphl  MEH  Ka3ipri  KeTICTIKTepi
Typajibl HErI3ri TYCIHIT JKOHE OpraHUKajbIK
IYHUCHIH  ABOJIOLMSIIBIK  JaMybl — Typajbl
3aMaHayd UACsIapAsl  KOPCETETIiH  KaJIbl
(UIIOreHeTUKAIIBIK cxeMalap/ibl KYpy
JaF IbUIaphI 0ap;

ITocJie ycnemHoOro 3aBepiieHus1 Kypca
oO0yyarommecsi 0yayT

1 — 3HaeT OCHOBHBIE THIIBI
JKUBOTHOT'O MUDA;

2 — 3HaeT OWOJOTHYECKHE, DKOJOTHYECKHE,
reorpaduyeckue, TMPAKTUYECKUE U JIpyTHe
OCOOEHHOCTH  KaXJI0M M3  HM3Y4YEHHBIX
CHUCTEMAaTUYECKHUX TPYIIIL;

3 — 3HaeT OCHOBHbBIE (DHIIOTEHETHYCCKHE
MOHATUSA, TEPMHHBI W OIpPEICIICHHS,
OCOOCHHOCTH CTPOCHUS, KU3HEICATCIIEHOCTH
Y Pa3BUTHS OCHOBHBIX TPYII )KUBOTHBIX;

4 — prageeT 0a30BBIMU TIPEACTABICHUSIMU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX U COBPEMEHHBIX
JOCTIKEHUSX (HIIOTEHUH W CHCTEMaTHKH,

N KJIaCChbl

HaBbIKAMU MTOCTPOEHUS 00001IaroImnx
q)HJ'IOFeHeTI/I‘-IeCKI/IX CXEM, OTp AXKAKOIINX
COBpPEMEHHBIE peICTaBICHHS 00

OBOJJIIONMOHHOM  PasBUTUM  OPTraHHYCCKOI'O

Upon successful completion of the course,
students will

1 - know the main types and classes of the animal
world;

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

3 - know the main phylogenetic concepts, terms
and definitions, features of the structure, life
activity and development of the main groups of
animals;

4 - have a basic understanding of the main patterns
and modern achievements of phylogeny and
taxonomy, the skills to construct generalizing
phylogenetic schemes reflecting modern ideas
about the evolutionary development of the organic
world;

5 - have a command of professional terms,
concepts and taxonomic categories, effectively
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5 — KOCINTIK TepMHUHIEPAl, YFBIMIAPAbI JKOHE
TaKCOHOMMSUTBIK ~ KaTeTOpHUsIapabl MEHrepei
KOHE OKY MaTepHalIbiH Oepy Ke3lHIEe OJIapibl
THIMAI KOJIIaHAIbL;

6 — ¢uIoreHeTUKANBIK CXEeMaJlapAblH allyaH
TYPJUITiH TYCiHeIl, OpraHu3MICpIiH opTypi
TONTApbl apachIHAAFbl TYBICTBHIK KaTbIHACTAPIbI
AHBIKTAWU]IBI, SBOJIONMUSIIBIK WJICSHBIH Ka3ipri
OMOJIOTHSIIaFbl  POIIH  TYCIHAIpE  ajajpl,
KOHIEIIUSUTADMEH OpEKeT eTe ajajJbl JKOHE
TYKBIPBIMJIAPMEH JIQJICIICH alaibl.;

7 — okaHyapyiap JKyheci Typaibl akKmapaTThl
Tababl, KIKTEH 1, Taagal bl 5KoHe CUHTE3AeH I
KOHE OHBI TOKIpUOEIe KOIIaHAIbI;

8 — KkaHyapimap  AYHHUECIHIH  opTypii
TONTApPBIHBIH ~ (DUIOTEHETHKANBIK  JKYHeciH
Oaranaiiipl, ONApAbIH AapTHIKIIBUIBIKTAPEl MEH
KEMILIUTIKTEPIH KOpei.

MHPA;
5 — Brmageer  mpodecCHOHATHLHBIMHU
TepMUHAMH, HOHSTUSIMU u
TaKCOHOMHNYCCKHUMH KaTCropusiaMu,

3¢ (deKTUBHO MpUMEHSET UX MpH Iojaye
yueOHOro Marepuana;

6 —ymeer pazbuparbcsi B MHOrooOpasuu
(buToreHeTHYECKMX CXeM, BBISIBIISITh
POJICTBEHHBIE  CBS3M  MEXIY  pasHBIMU
rpynmamMi  OPraHu3MOB, OOBSICHUTH POIb
HBOJIIOLIMOHHOW  UJAEM B  COBPEMEHHOM
OMOIIOTMH,  ONEepUPOBATH  IMOHATUSAMH |
apryMEeHTUPOBATh BHIBOJIBI.;

7 — HaxXOJAUT, KIacCUPULMPYET, aHAIU3UPYET
U CHUHTE3UpYeT HHGPOpMAIMI0 O CHCTEMax
KUBOTHOTO MHpa ¥ TIPUMEHsSET ee Ha
NPaKTUKE;

8 — omleHnBaeT (PUIOTCHETHYECKUE CUCTEMBI
pasHBIX IPYII )KUBOTHOTO MHUpPa, BUIHUT UX
JIOCTOWHCTBA U HETOCTATKH.

apply them when presenting educational material;
6 - be able to understand the diversity of
phylogenetic schemes, identify family
relationships  between  different groups of
organisms, explain the role of the evolutionary
idea in modern biology, operate with concepts and
argue conclusions.;

7 - find, classify, analyze and synthesize
information about animal world systems and apply
it in practice;

8 — evaluates the phylogenetic systems of different
groups of the animal world, sees their advantages
and disadvantages.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

buonorus xoHe KycTap/pl 3epTTeyAiH 3aMaHayn
omictepi, KonmanGansl OMOJOTUSHBIH 3aMaHayd
acreKTijepi

buonorust ¥ COBpPEMEHHBIE  METOJBI
uccienoBanusi NTUL, COBpeMEHHbIE aCIEKThI
NPUKIIAIHON OHoiI0run

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

Kypcmuiy Kbickawa mazmynot / Kpamrkoe cooepicanue kypca/ Course summary

Kanyapnap  ayHHeciHiH  OMOQPTYpJILIIriH,
YKaHyapJIap/blH JKacaHJbl JKOHE DBOJFOIHSIIBIK
KYHeENepiH 3epTTey TapuXbl.

buocdepa namybiHBIH €H epTe Ke3eHIepiHeri
KaHyapJap HBOJIONMUSICHIHBIH ~ OMOXMMHUSIIBIK

Hctopus U3Y4EHUs 6unopazHoobpazus
KMBOTHOTO  MHpa, HCKYCCTBEHHBIE U
HBOJIIOI[IOHHBIE CHCTEMBI KUBOTHBIX.

buoxmmmueckne n OUTOJIOTHYCCKUC
CBHACTCIBCTBA JOBOJIOIMMU JKHMBOTHBIX Ha

History of the study of the biodiversity of the
animal world, artificial and evolutionary systems
of animals. Biochemical and cytological evidence
of animal evolution at the earliest stages of the
biosphere development. Paleontological finds -
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KOHE IUTOJOTHSIIBIK JIepeKTepi
HBOJIOIUSICHI TEOPHUSCHIH
MyxuTTarbl  TIPHIUTIKTIH
MIEMIPIIEKTI  JKOHE OasnbIKTap,
OaJBIKTap IbIH IBOJTIOIUSCHI.
CrerouedanusuibIkTap KoHE 0Oacka Ja exenri
KOCMEKEH/IIep oNapIblH  JlaMy  JKOHE
OMBIPTKAJIBUIAPIBIH KYPIIBIKKA MIBIFY 19yipi. Cy
OMBIPTKAJTBLIAPBIHBIH IBOJIIOIUSICHIH/IAFbI
OMOJIOTHSUTBIK ~ TIPOTPECC  KOHE  perpeccus
correpi. OMBIPTKAIBI JKaHyapJiapAblH KYHKe,
KaH aliHaJlbIM, LIBIFApy JKoHE Oacka Myllesep
JKYHEJIepiHiH SBOJIOLHSICHI.

KaHyapJiap

pacraiiibl.
Jamy  A9yipi,
CYHeKTi

CaMbIX paHHUX J3Tamax pPa3BUTHUS OUOCHEpHI
ITameonTomOrMYECKUE HaXOJIKH —
MTOATBEPIKICHUE TEOPUH DBOJIIOLIUU
JKUBOTHBIX. Dmoxa
pPa3BUTHSL JKM3HU B OKEaHE, XPAIIEBBIE H
KOCTHEIE pHIOHI, SBOIIOLMS pBIO.
Creronedanst Hu Ipyrue JIPEBHUE

3CMHOBOJHBIC — 3110Xa UX PAa3BUTHA U BBIXOJ

MIO3BOHOYHBIX Ha  CyHIy. MoOMEHTHI
OMOJIOTMYECKOro Tporpecca W perpecca B
SBOIIOINHT BOJHBIX ITO3BOHOYHEIX.
OTtanbl pa3BUTUS OPraHOB Yy TO3BOHOYHBIX
JKUBOTHBIX DBOJIIOIUS HEPBHOM,
KPOBEHOCHOM, BBIJICIUTEIIBHON H  JIPYIHX

CUCTCM OPI'aHOB.

confirmation of the theory of animal evolution.
The era of life development in the ocean,
cartilaginous and bony fish, the evolution of fish.
Stegocephalians and other ancient amphibians - the
era of their development and the exit of vertebrates
to land. Moments of biological progress and
regression in the evolution of aquatic vertebrates.
Stages of organ development in vertebrates.
Evolution of the nervous, circulatory, excretory
and other organ systems.

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ilepexxorun H0.B.

‘ ITepexxorun FO.B.

| Perezhogin Y.V.
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