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The catalog of disciplines educational program “6B05107-Biology™ for the students of the 2021 year admission

Ne Ilonnin ITonninaTtaybr / Kpeaur
M /
Imknjme Hazpaune aucumninnb / Kpeant
LHIJIHHBI
/ Name of the course Credit
Cycle of

the course

Kpickaina aHHoTams/
Kpatkas annoraums /

Annotation

[TpepekBuzuTTep/
IIpepexkBusuThbi/

Prerequisites

1 cemectp /1 cemectp / Semester 1

KOO xomnonenti/ BY3osckuii komnonent / University component

1 | BII Maremaruka
JKOOK MaremaTHka
BJI/BK Mathematics
BD/UC

5

bepiiiren Kypc MaTeMaTHKaIbIK annapaTrap/ibl MEHIepy YLIiH KoHe
Konjanbanel ecenrtepai  wewy yuidH kepek. Kypc KeJleci
MaMeMaTHKaIbIK ~TapayiapiaH Typajibl: CbI3bIKTBIK anrebpa,
AHAJIMTUKAIILIK ~ I'eOMETPHS,  QYHKIMS, (YHKIUMAHBIH  LUETI,
MM depeHumanIbiK JKIHE HHTErPa/IbIK ecenTeyiep.

Jannpiii Kypc npenHasHavyen Ui OBNIaJ€HHs MaTeMaTHUECKOIo
annapara M JIJUIbHEHIIEro ero nNpuUMeHeHMs JUIS  pelleHHs
npuknanaHelx  3aaad. Kypc oxparbiBaerT cheayloiiue pasjielibl
MATCMAaTHKH: JIMHeHHas anreOpa, aHaIUTHYECKas TreoMeTpHs,
dynkumuu, npenen GyHkumn, auddepeHiHaibHoe U HHTErpaibHOe

HCYHCIICHHC.
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This course is designed to master mathematical apparatus and its
further application for solving applied problems. The course covers
the following scctions of mathematics: linear algebra, analytic
geometry, functions, the limit of a function, differential and integral
calculus.

2 cemectp / 2 cemectp / Semester 2

KOO xomnonenti / BY3oscknii komnonent / University component

bl
HKOOK
b1 BK
BD UC

boranuka
boranuka
Botany

5

borannka  ecimaikTepiin  JKacylianapnl  MeH  yJnanapbiHbii
KYPbUIBIMBIH  (JKacyluajiblk — JKoHe  YJINaablK  JeHreiaepi),
Ganapipaap, canplpayKy/lakrap MeH caHbipayKyJak Topisii arsanap,
CHCTEMATHKACBIH, OCIMIIKTEPIIH KYPbUIbIMBI MEH 3BOJIOIMSCH,
ANYaHTYPAUIIri,  KypbUibiMbl, KOOCK  7KOHE  IKOJOFMACHIH
KapacThIpaJibl.

boranuka paccmaTpuBaeT CTpoeHME KIETOK M TKaHeH pacTeHuii
(KneTouHblii M TKAHEBOW YPOBHM OpraHu3allMu), pazHoobpasue,
CTPOCHHE, Pa3MHOKEHME MW  OKOJIOTHIOBOIOpOCHeH, TrpuboB M
rpubONOA0OHBIX OPraHU3MOB, CHCTEMATHY., CTPOEHHE M IBOITIOLMIO
pacTeHUi.

Botany examines the structure of cells and tissues of plants (cellular
and tissue levels of organization), diversity, structure, reproduction
and ecology of algae, fungi and fungi-like organisms, systematics,
structure and evolution of plants.

buonorusra kipicne
Beenenue B buonoruio
Introduction to Biology

bIl

HKOOK
bJ1 BK
BD UC

Xumusi
Xumus
Chemistry

ATOM KYPBUIBICHI, 3JICMEHT KACHETIHe TOYEIUIri, Kapanaibim
JKQHE KypJeli 3aTTap aTOMIApPbIHBIH 3EKTPOH/IBIK KYPbUIbIMBI,
XHMMAJIBIK OainanbicTapabiH CHIATTAMACHI, peaxuus
TEPMO/IMHAMHKACEI MEH KMHETHKACBL, €pPITiH/II TEOPHACHI, KelleH i
OalinaHpICTapABIH  XHMHACHI, a3 JkoHe CyHBIK OpTajga Herisri
XHMHAJIBIK aybICyap, NEPHOATHBIK KYHE/Ier TONTap MeH NepHojL
WEriHiH - PU3MKA-XUMHAJIBIK KACHETTEPAIH 03repy 3aH/bUILIKTapbI
TYpaJibl HEri3ri Tycinikrep.

OCHOBHEBIE [peacTaBJicHUd O CTPOCHHH AarToMa, 3aBUCHMOCTL
CBOMCTRB SJIEMCHTOB, MPOCThIX KM CJIIOKHBIX  BE€UWECTB OT
SJICKTPOHHBIX CTPYKTYpP AaTOMOB, XAPaKTCPHCTHKH XHUMHYECKHUX
CBA3CH, TEPMOJHHAMHKA U KHHETHKA XHMHYCCKHX PCaKLHH, TEOPHH
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pPacTBOPOB,  XHMHMSl  KOMILICKCHBIX  COCJIMHCHHH,  OCHOBBI
XHMHYECKHX TMPEBPAlLEHHH B KHIKMX W ra3000pasHbiX cpenax,
3aKOHOMEPHOCTH  M3MEHEHMH  (DHU3MKO-XMMHHYECKHMX CBOWCTB, B
npeaesiax neproaoB U Ipyni NepHOIMUYECKON CHCTEMBI,

Basic understanding of the structure of the atom, the dependence of
the properties of elements, simple and complex substances from
electronic structure of atoms, chemical bonding characteristics,
thermodynamics and kinetics of chemical reactions, solution theory,
chemistry of complex compounds, fundamentals of chemical
reactions in liquids and gases. specification changes in patterns of
physical and chemical propertics within the frames, and groups of
the periodic system.

3 cemectp / 3cemectp / Semester 3

KOO xomnonenti / BY3oBcknii komnonent / University component

4 | BII

AHOOK
bJ1 BK
BD UC

OMBIPTKAChI3/1ap 300J10MUACH]
3o0n0orus 6ecrno3BOHOYHBIX
Zoology of Invertebrates

5

Ilon Ma3MyHbI 300J10rMsi HBICAHJAAPBIHBIH AYaHTYPIUINT Herisri
OMoNoruanbIK — acnekriziepiMed  GaHIAHBICTBI, COHBIMEH —Kartap
OJ1ap/iblH, 3BOJIOLUMAJIBIK KapbiM-KAaTbIHACKI MEH KJIACCH(HKALUACHI
Typaibl  Cypakrapabl  KamTuabl.  JKanyapnapasin - Mopdo-
AHATOMUSIIBIK ~ €PEKIUENIKTEPI, JKaHyapiap oJIeMiHIH OKiKTeyi,
OHonorusacel MeH akonoruscel, Guoreorpaduscel, agam emipinaeri
#oHe  TaburaTrarel  MaHbi3bl,  KazakcraHJarbl  OMBIPTKAachi3
JKaHyapiapablH OHOATYaHTYpALIIIT JKOHE OJap/bl cakray, Kopray,
ecipy, THIMJII naiaanaHy wapanaphbl.

Conepikanue JIMCLMIIIHHBI OXBATLIBAET KPYT BOIPOCOB, CBA3ZAHHBIX
C OCHOBHBIMH  acnekramu  OHonoruueckoro  pasHoobpaszus
300/I0THYECKHX  ODBEKTOB, a TakkKe HMX  3BOJOIMOHHBIMH
B3aUMOCBA3AMH W Klaccupukaumeid. Mopdo-anatomuueckue
0COOEHHOCTH JKMBOTHBIX, KiacCH(HKaums, OHONOTHS M JKOIOrUs
JKMBOTHBIX, OWoreorpadus, 3HadeHue I JKM3HH M NIPUPO/bLI
yenoseka, OuopaszHooOpasHe OECNO3BOHOYHBIX JKMBOTHBIX B
Kazaxcrane M wux 3ammra, pasmHoxenne u  s¢dexTusHoe
MCMOJIb30BAHKE.

buonorusira kipicne
Brenenue B Guonoruio
Introduction to Biology
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The content of the discipline covers a range of issues related to the
main aspects of the biological diversity of zoological objects, as
well as their evolutionary interrelations and classification. Morpho-
anatomical features of animals, classification, biology and ecology
of animals, biogeography. importance for human life and nature, the
biodiversity of invertebrate animals in Kazakhstan and their
conservation, reproduction and effective use.

5 | bl

KOOK
b1 BK
BD UC

Du3uka
Ddusuka
Physics

Dusuka Kazipri OnonorusanbiH Gasaliblk noHaepivin Gipi
Gona Typa KapaTbUIbICThIK FbIIbIMH, TEXHHKAJIBIK KAHE OHIPICTIK
MaCeJIeeP/IiH KEM aYKbIMbIH KAMTH/IbI.

buonorua  oppaiieiM  u3MKaMeH  Karap  JaMbljbl,
OHONOrHANBIK  3KCNCPUMEHTTEP (HM3MKA TbUILIMBIHBIH - A1blHA
Macesiesiep KOHAbL, (M3Mka OMONIOTUSUILIK JKOHE MEIHLMHAIILIK
3epTTeyJepAiH AaMybl YUIIH Heri3 6ol

du3nka 0XBATHIBACT IIMPOKMI KPYI €CTECTBEHHOHAYUHBIX,
TEXHHYECKMX H NPOH3BOACTBEHHBIX MpoOsieM, ABIAACH OJHONW M3
0a30BbIX JIMCLHIUTHH COBPEMEHHON OHOIOIHMH.

buonorus Bcerna passuBanack B napauiesib ¢ (DU3MKOIN,
OHONIOrHyECKHe SKCIIEPUMEHTBI CTABMIIM BONPOCHI Nepel (PU3MKOI,
duszuka coszpnaBana  Gasy s pasBUTHS  GHOJNIONMYECKMX M
MEHLIMHCKHX HCCIIE/IOBAHMA.

Physics, being one of the basic disciplines of modern
biology covers a wide range of natural science, technical and
industrial problems.

Biology has always evolved in parallel with physics,
biological experiments posed questions for physics, physics created
the basis for the development of biological and medical research.

Tannay 6oiibiHmA KOMIO

nerrTep / Komnonentsi no seivopy / Optional Components

b1 KB
BD EK

6 | BN TK

AJl1aM aHATOMHSACHI
AHATOMHS YeJIOBEKA
Human Anatomy

8

[lonHin Ma3MyHBI aJlaM  JICHECIHIH 9BOJIOLMANIBIK JKOHE JKeKe
NamyblH, KOpLIaraH OpTAMEH ©3apa JpeKeTTecyi Typaibl
OiniMaepai KamTH/IbI. Mywenepain KYPbUIbICHI MeH
dynxuManapbin, onap/ibii Keke KoHe Kac epeKLIeNiKTepiH, OHbIH
iliHJe KypCaKTarbl JIAMY Ke3eHIH, BU3YAIM3alMAHbIH TEXHHKAIBIK

buonorusra kipicne
Berejenue B OMonoruio
Introduction to Biology
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KYPaJllapbiHbiH  KOMEriMEeH ajiblHFaH MyLlenepiid  Oeinenepin;
KaJbIIThl  KYPLUILICTBIH  HYCKQJIAPbIH,  AYBITKYJlap MeH  j1amy
aKaynapbiH 3eprTey.

CoziepskaHue JIMCUMIIIMHBL BKJIKOYAET 3HAHMS O CTPOEHMM Tena
YeJIOBEKA B €1IMHCTBE € (JYHKLMEH, C YYETOM €ro 3BOIKOLUHOHHOTO W
MHJIMBH/IYAJIbHOTO  Pa3BMTHI, B3aUMOJICHCTBHA C OKpy/Kalollei
cpeioi.  Mayuute  crpoenue M (DYHKUMHM  OpraHoB, WX
WHIMBHIYQILHBIE W BO3pacTHble  OCODEHHOCTH,  BKIIOuas
BHYTPHYTPOOHbBIH  nepHos  pa3sBUTHs, W300paXkeHHs OpraHos,
NOJIYYEHHbIE C TOMOUILIO TEXHHYECKUX CPEJICTB BH3YaIH3allMH;
BAPHAHTLI HOPMAILHOTO CTPOCHHS, AHOMAJIHK M TIOPOKH PA3BHUTH.
The content of the discipline includes knowledge of the structure of
the human body in unity with the function, taking into account its
evolutionary and individual development, interaction with the
environment. To study the structure and functions of organs, their
individual and age characteristics, including the prenatal period of
development; images of organs obtained with the help of technical
means of visualization; variants of normal structure, anomalies and
malformations.

7 | BITTK Anam Mopdosoruscel
bJ1 KB Mopdosorus venoseka
BD EK Human Morphology

MopdonorusaHbIOKbIMKaTKaHKE3AeCTYICHTTEpOIpMesTiaeKIeTKa
apIbIHMAKPOKIHEMHKPOCKOTHAILIKKYPUILIMbL, TIHIAEPI, ar3aiaphbl
JKOHE OpraHiapbiHbIH XKy#ecl Typasibl aknapatrbianaabl. Kyperbin
MaKcaThl a/laM OpraHu3MiH OapiblK Tipi ar3ajnapra ToH Herisri
MOphO-OYHKIMOHANIBIK ~ YIriiep JIeHrelinae 3eprrey  Gonbin
TaObLIabl.

Ilpu usyyenur MopQonoruM CTyIeHTbl OJHOBPEMEHHO MOIYHAIOT
CBEJCHUA O MAaKpO- M MHKPOCKONHYECKOM CTPOEHHH KIIETOK,
TKaHeW, opraHoB M cucteMm opraHoB. llens kypca - usyuenue
OpraHM3Ma  4ejloB€Ka  Ha  YPOBHE  OCHOBHBIX  Mopdo-
(GYHKUMOHANBHBIX 3aKOHOMEPHOCTEH, TNPHCYIIHX BCEM JKHBBIM
OpraHH3Mam.

When studying morphology, students simultaneously receive
information about the macro- and microscopic structure of cells,
tissues, organs, and organ systems. The goal of the course is to
study the human body at the level of the main morpho-functional

buonorusra kipicne
Beenenue B 6Gnonoruio
Introduction to Biology
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patterns inherent in all living organisms. B

8 | BIITK
BJ1 KB
BD EK

LlnTonorus »aHe rucToNorus
LluTonorus ¥ rucronorus
Cytology and Histology

IToHHIH MasMyHbl  TIpI  ai3a  YINaIapbiHbIH - KYPbUIBICEI  MEH
KACUETTEPIMEH, OonapiabiH  3MOpPHOreHe3iHAe  KAbIITACYhIMEH,
KbI3MET €Ty epeKllesiKTepIMEH, JKaHapTy KOHE pereHepaius
MYMKIHJIIKTEpIMEH DaiinaHpICTbI CypakTap/bl KaMTH/Ibl.
Knerkanbin  Kypbuibickl.  Knerkanapabin Geninyi.  Yananapabiu
KYpbUIbIChl.  Yinanapabii  okikTenyi.  Kaunukanelk — kowe
LHTOICHETHKAIILIK  JIMAIHOCTHKAHBIH  3aMaHayu aiicTepi.
Lluronorus, rucronorus ajicrepi.

ConepkaHue IMCUMIUIMHBI OXBATBIBAET KPYT BONPOCOB, CBA3aHHBIX
CO CTPOGHMEM M CBOWHCTBAMH TKaHEH JKHMBOIO OpraHu3ma, HX
dopMHUpOBaHUEM B amOpuorexese, 0CODCHHOCTIMH
(GYHKUMOHMPOBAHMA, BO3MOKHOCTAMH OOHOBJICHHS W PereHepaiiii.
Crpoenne  knerok. Jlenenuwe wierok. Crpoenue  TkaHei.
Knaccndukanms tkaneid. CoBpeMeHHbIE METO/bl KIMHHUECKOH W
LIMTOI€HETHYECKOH IMarHOCTHKH. MeTO/IbILMTOIONHH, THCTOJIONHH.

The content of the discipline covers a range of issues related to the
structure and properties of tissues of a living organism, their
formation in embryogenesis, features of functioning, possibilities of
renewal and regeneration. Cell structure Cell division. The structure
of tissues. Tissue classification. Modern methods of clinical and
cytogenetic diagnosis. Methods of cytology, histology.

buonorusra Kipicne
Beenenue B 6HOI0THIO
Introduction to Biology

9 | BIITK
B/ KB
BD EK

[luTonorus  #oHEe  I'MCTONOIHS
3IMOPHOJIOrHs Heri3aepiMeH
[luronorus W THCTOJNIOTHA €
OCHOBaMH 3MOPHOJIOTUH

Cytology and Histology with the
basics of Embryology

CTyeHTTepIIHMHUKPOCKOTIUAIBIKDYHKLHOHATABIKMOP(OIOrUschim
€Ha/IAMHBIHIKACYINANBIK, TIHIIKKIHEOPTraHABIKKYHelepiHAAMbITY,
Onap/ibIH  ’Ka Ce3repicTepiH  TEOPHSIIbIK, NPAKTHKAIBIK JKIHE
FBUILIMH  MIEANap/ibl  KalbIITacThIPy, TEOPHAJIBIK  MIHJIEPI
seprreyre Heris  Gonbin  TaOblnaabl; KocibW MaHBI3ABI  JKeKe
KacuerTepai TopOuesney.

@opMHpPOBAHHE Y CTYJCHTOB TEOPETHYECKHX, TMPAKTHYECKHX M
HAay4HbIX MPEACTaBICHHH O MUKPOCKONHYECKOH (DYHKIIHOHAILHOM
MOpP(ONIOTHH M Pa3BUTHH KIIETOYHBLIX, TKAHEBLIX W OPraHHbIX
CHCTEM YeJIOBEKA, WX BO3PACTHBLIX W3MEHEHHH, obecrevHBaroimx

@ EHY 708-01-21 Karanor amcunnuivi no obpasoparenbHoi nporpamsve. M3nanue propoe




Oasuc U1 M3YYEHHS TEOPETHYECKMX JIMCLUMIIIMHI BOCIWTAHME
NpohecCHOHANILHO 3HAUUMBIX Ka4eCTB THYHOCTH.

Formation of students' theoretical, practical and scientific ideas
about the microscopic functional morphology and the development
of human cellular, tissue and organ systems, their age changes,
providing the basis for the study of theoretical disciplines;
education of professionally significant personal qualities.

4 cemectp /4 cemectp / Semester 4

KOO xomnonenti / BY3oBeknii komnonent / University component

10

BIT
HKOOK
BJI/BK
BD/UC

buoxumus
buoxumusg
Biochemistry

6

Kipicne. Knerkaparbt 3ar anmacyabl perrey npunumnrepi. Tipi
XKyHenepiiH OHONOTHANIBIK KYPbUIBIMBI, aKybi3ap KoHe ONap/ibiH
OMOJIONHAJIBIK KACHETTEPI; HYKICONPOTEHHACP, HYKICONPOTEHATEP
JKOHE OJlap/ibiH Tapajlybl; ()EpMEHTTEDP; BUTAMMHAEP: KOMIpcynap;
JMIWITEP; TOPMOHAAp; OHONOIUAIBIK  TOTHIFY; OpraHu3Mjeri
aKybi3ap, KeMipcysiap JKoHe Maiiap  anMacyblHbIiH - e3apa
OalnaHbichl; ar3aHblH OPTYPJi JIGHI€HIepiHAe 3aT alMacybIHbIH
perrenyi.

Beenenue. llpuHumnbl perynsumu oOMeHa BeLIECTB B KJETKeE.
buonoruyeckue CTPYKTYpbl JKMBBIX cHCTeM; Oenku M MX
Guonorvyeckue CBOWCTBA, HYKICONPOTEHHBI, HYKICONPOTEH/Ibl M
MX pacrnpocrpaHeHue; (pepMeHTbI; BUTAMHHBI] YITICBO/IbI; JIUTTHIbI;
rOPMOHBI;  OMONOrHYECKOe OKWCIIEHWEe, B3aUMOCEN3L  OOMeHa
OeflkoB, YIVICBOJIOB M KHPOB B OpraHusMme; peryisius obmeHa
BELLECTB HAa Pa3IMYHBIX YPOBHAX OpraHH3Ma.

Introduction. Principles of regulation of metabolism in the cell.
Biological structures of living systems; proteins and their biological
properties; nucleoproteins, nucleoproteins and their distribution;
enzymes; vitamins; carbohydrates; lipids; hormones; biological
oxidation: the relationship of the metabolism of proteins,
carbohydrates and fats in the body: regulation of metabolism at
various levels of the body.

Xumus
XHUMHA
Chemistry

11

bI1
KOOK

Anam JKOHE
HUIMONOrUsCHI

KaHyapiap

Anam OHONOrUACKH Typasibl KBICKa TAPUXH 11071Y. PHIHONOTUAHBIH
Herisri aaicrep. ArsaHbiH_TyTacTeirbl. I'omeocTas. bHonorusibik

AJlaM aHATOMMSCHI
AHATOMMS UeOBEKa
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' bJUBK
BD/UC

DU3010IHs YeJIOBEKA M IKHBOTHBIX
Phisiology of human and animals

KoHcTanTrap. Knerkanap MeH  yhnanap.  AznaMm  Je€HecCiHiH
KypbuibiMbl.  Kan skyieci. Kan  aiinanvimbl kyiieci. JKypexrin
usronorusbik  kacuerrepi. Jlumda ryiiinaepi. Teiabic  any
KyHeci. Ac KopbITy Kyheci. 3op wbirapy KyHeci. DHAOKPHHIIK
y#e. Kykike xyheci. JKorapsl skyiike kbismeri. Tanaarsimrap.

Kpatkuii ucropuuecknii 0030p yueHus o OMONOrMM  yesoBeka.
OcHoBHble  MeTOsIBl  u3nonoruu.  llenocTHoeTs  opraHusma.

['omeoctas. buonoruueckwe koHcranThi. KileTKH M TKaHW.
Crpykrypa 4enosedeckoro Ttena. Cucrema KpoBu. Cucrema
KpoBOOOpalleHUs . DU3HONOIHYECKHE CBOMCTBA cep/ua.

Jlumdarnueckue yanbl. Cuctema aAbixanns. CHcTeMa NUILEBAPEHUS.
Bbiaenurenbhnas  cucrema.  DHAOKpMHHas  cucrema. Hepshas
cucTema. Boiciias HepBHas AesATeNbHOCTL. AHAIH3aTOPbI

Abriefhistoricaloverview of the doctrine of human biology. Basic
methods of physiology. Integrity of the organism. Homeostasis.
Biological constants. Cells and tissues. Structure of the human
body. Blood system. Circulatory system. Physiological properties of
the heart. Lymph nodes. Respiratory system. Digestive system.
Excretory system. Endocrine system. Nervous system. Higher
nervous activity. Analyzers.

Humananatomy

IOOK
BJYBK
BD/UC

OMBIpTKabL1aP 30010 HACH
300/10rUs NO3BOHOYHBIX
Zoology of Vertebrates

OMBIpTKaAbl  300JIOTHSIHBL  3epTTEY  JKOCHaphl  JAapicTep/eH,
3epTXaHanblK cabakTrap/iaH KoHe eMTHXaHHAH, COH/Ial-aK Kas3rbl
nanaiblKk  NpakTHKajgaH — Typajael.  Jlapictepae  oMbIpTKaibl
JKaHyaprap — KJAcTapblHbIH  JKalNbl  3aH/IbUILIKTAPhl  JKOHE
IBOMOUMANBIK  OarbiTrapnl  Gepineni.  eke  orpsarapbin,
TYKbIMJACTAP/AbIH, JKaHyapiaapiblH TybICTapbl MEH TYpPJIEpiHiH
epexuienikTepi 3eprxananbik cabakrapaa, COXK-n1a skoHe Kasrbl
JlanasplK NMPaKTHKA KE3CHIH/IE KAPACThIPbUIAJIBI.

IlnaH wu3yuyeHHs 300J0IMM TI03BOHOYHBIX COCTOMT M3 JICKLMIA,
1abopaTopHBIX 3aHATHI W JK3aMeHa, a Takke JeTHell noseBoi
npakTuku. Ha nexumsax natrorcs obuime 3akOHOMEPHOCTH CTPOEHHMS
KJACCOB  IO3BOHOYHBIX  JKHBOTHBIX M 3BOJIIOLIMOHHBIE

OMBIPTKACHI31apP 300710 HACH
3o010rus H6ECnO3BOHOYHBIX
Zoology of Invertebrates

@ EHY 708-01-21 Karanor aucunniny no obpazoparenbHoit nporpamme. M3nanue sBTopoe




Hanpagjedus. Oco0EHHOCTH OTICILHBIX OTPS/IOB, CEMEHCTB, POIOB
M BH/0B JKMBOTHBIX PaCCMATPHUBAIOTCA Ha 1adOPaTOPHBIX 3aHATHSAX,
Ha CPO u B nepuoj1 jieTHeH NoneBoii NpakTHKY.

The plan for the study of vertebrate zoology consists of lectures,
laboratory classes and exam, as well as summer field practice. The
lectures give general patterns of the structure of classes of
vertebrate animals and evolutionary directions. The features of
individual units, families, genera, and animal species are examined
in laboratory classes, during the students’ independent work and
summer field practice.

~ Taunaay 6oiibinma KOMIO

nerriep / Komnonentei no BuiGopy / Optional Components

13

WBI/TK
O0JUKB
GCD/EC

Kacinkepnik xaHe OuzHec
ITpeanpunumaTenbeTBo M OM3HEC
Entrepreneurship and business

5

TeopusnbiK, FbUILIMM  2KOHE 1PAKTHKANBIK OUTIM  apKbuibl
«Kacinkeprnik »oHe OM3Hec» MoHi cTyseHTTepre GM3Hec )Kocmap
JKacayra, OHbl YHBIMIACTBIPYFa JKoHE XKYprizyre MyMmkinjik depeni.
CoHbIMEH KaTap KOCINMKEepNK KbI3MET JXYHeCiH/le HaKThl JKOoHe
TYBIHJAAHTBIH  Macenenepai ey  yiliH  KYKbIKbITBIK,
SKOHOMMKAJIbIK, Dackapy MeH yHbIMIACTbIPY MaceeNnpiH ey
FbLIBIMH — MEPAKTHKAIIBIK OHJIay H#YHECIH KallbIlTacThipajibl.
Jucumnnmna  «llpennpunumarensctBo M Ou3Hec»  yepes
TEOPETHUYECKHE, HAyYHble H TNPAKTHYECKME 3HAHWA [103BOJIMT
C()OPMHPOBATH Y CTYJEHTOB FOTOBHOCTB K INpeJNPHHAMATEILCKOH
JeATeNIbHOCTH M K opranusauuu  Ousheca.  Jlucuumninuna
npeacrapaser cobol  cHCTEeMaTH3alMI0  HOPMATHBHO-TIPABOBBIX,
9KOHOMMYECKHMX, OPraHM3allMOHHO-YNIPABJIEHYECKUX 3HAHHH 10
BOIPOCAM  CTAHOBIIEHWS, BeJCHWS NPeANPHHHMATENLCTBA M
Ou3Heca,  KOTOpble  CTAHYT  OCHOBOH [  pa3BHTHA
MPEANPUHUMATENILCKOrO MBILUICHHS JUIS  PELICHHsS KOHKPETHBIX
3a/1ay U 1EJI0BbIX CHTYALIUH.

The discipline "Entrepreneurship and business" through theoretical,
scientific and practical knowledge will allow students to form
readiness for entrepreneurship and for business organization.
Discipline is the systematization of regulatory, economic,
organizational and managerial knowledge on the formation,
management of business and business, which will become the basis
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for the development of entrepreneurial 1Iﬁnking to solve specific
problems and business situations

14 | XKBIVTK P}’.‘;JHH AKaHFbIpY
O0OJI/KB Pyxanu xaureipy
GCD/EC | Rukhani Zhangyru

Enbacet H. Hazapbaepthin «bonamakka 6araap: pyxaHu skaHrbipy»
Oarjapnamanblk  MakanachiHla KOFAMHBIH  PYXaHH JIaMYybIHbIH
OaceiMaBIKTaphl aHKbIH/AbIN, Oaraap Gepinii. Pyxanu skaurbipyibi
JKeJ1eN JKYy3ere acbipy MiHIETI KOHbLIJIbI.

Kasipri 3amaHHblH TanabbiHa CoiiKec KOFaM JaMyblHBIH ipredi
KaruaachiHblH Oipi akactapibii OiniMre, nparmatusmre, Gocekere
KaOINeTTIIIKKE JIereH yMTbUIbIC 00JIybl KakKeT.

biniM anymbuiapibin - 3epJeci MeH CaHACLIHBIH  AlUBIKTBIFBl —
PYXaHH JKaHFBIPY/bl THIMJI JKy3ere acblpyjbiH 6acTwl 1wapThl
Gosibin TabbLIa b

B nporpammuoii cratee I'nasbl rocyaapersa "Barnsa B Gyayuee:
MO/IEPHH3AIIMA OOLECTBEHHOIO CO3HAHMA" H3JIOKEHBI OPHEHTHPDI
JYXOBHOIO  paspuTus Hawero oOwecrea. Ilocraenena 3anaua
OnepeXkarole  MOJIEpHH3aLMH  ODIECTBEHHOrO co3HaHus. B
YCIIOBHAX ~ COBPEMEHHOH  peanbHOCTH,  (DYHIAaMEHTAlIbHbIM
IPUHUMIIOM  pasBUTH  00lIECTBA JIOJDKHO CTaTh  CTpeMJIEHHE
MOJIO/IEXH K 3HAHHMIO, K NParMaTH3My, K KOHKYPEHTOCIIOCODHOCTH.
BOCIIpDHMMUYHBOCTL M OTKPBITOCTL CO3HAHMA OOyHalOLMXCs —
rinaBHoe  yciosue 9(QeKTHBHOH peaiu3allid  MOJICPHH3ALIMM
0OLECTBEHHOTO CO3HAHMA.

The program article of the Head of State «Course towards the
future: modernization of Kazakhstan’s identity» set out the agenda
for the coming years and announced: "The third modernization of
Kazakhstan", which implies the creation of a new model of
economic growth, will ensure the country's global competitiveness.
The receptiveness and openness of the consciousness of student
youth is the main condition for the effective implementation of
modernization of public consciousness.

15 | KBIVTK | Linppaslk TexHonorusnaps
OOJIKB | cananap GoiibiHIna KonaHy

GCD/EC | Ludposbie TexHOIOrHH 110

Ilon xonnany cananapei GoiibiHina KP «lludpneik Kazakcran»
Memnekerrik GarnapnamachlH €HIPY KoHE JKy3ere achipyjbiH
KE3CHJIEPiH, D/IEKTPOH/bIK KbI3METTEP/li  KOPCETYH UHPPIbIK

AKT
HUKT
1ICT
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OTPACTAM NPUMEHEHHS
Digital technologies by branches of
application

nnatopmanapbii, opTypiai kacibu cananap Goibinia uMdpbIK
TEXHOJIOHANAP/IbI €HJLIPY, KOJJIAHY JKOJIIaPbiH KAPACThIPa/ibl.
JIMCUMNIMHA paccMaTpUBaeT STanbl  BHEJAPEHMS M pealH3allvu
locynapereennoi  nporpammbl - PK - «lludposoii  Kazaxcramy,
uMpoBble NNATGOPMBI OKA3aHUsi ITEKTPOHHBIX YCIYT, CrOCoObI
BHE/IPEHHS U MCIIOJIL30BAHUA H(DPOBBIX TEXHONIOTHI B Pa3IMUHbIX
npodeccHoHanbHbBIX 001acTX.

Discipline considers the stages of implementation and
implementation of the State Program of the Republic of Kazakhstan
"Digital Kazakhstan", digital platforms for the provision of
electronic  services, ways of introducing and using digital
technologies in various professional fields.

KBIVTK
OOJIKB
GCD/EC

Cpibaiinac  )Ke€MKOpJIbIKKAa  Kapchl
MOJIEHHET

AHTHKOPPYIIIHOHHAs KyJIbTypa
Anti-corruption culture

«Cpifaiinac  JKEMKOpIBIKKA  Kapchl  MOJIEHMET»  TN9HI
«KapaTbuiblcTany FbUIBIMIAPBI, MATEMATHKA JKOHE CTaTHCTHKA»
OarbiThl GofibiHINa ChIOAiIAC KEMKOPIBIKKA KAPChl HOpManappbl
sepjieneyre barbiTTanran. BHoNorusibiK sxkone cabakrac FuUibIMap,
KOpLIAFaH OpTa CalachlHia kKoHe (H3MKA-XMMHAJIBIK FhbUIbIMIAAP
cajlachlHaa,  COHJal-ak  MareMaTHKa  JKOHE  CTATHCTHKA
canacbiHjarbl Gap/iblk HOPMATHBTIK aKTijiep KApacThipbiiajibi.

JIMcuminga « AHTHKOPPYINILIMOHHAS KyJIbTYpa» HanpapjieHa
Ha M3Y4YeHHE aHTHKOPPYNUMOHHBIX HOPM JUIS  Hanpap/ieHUs
«EcTecTBeHHBIC  HAayKM,  MarteMaTtMka M CTaTHCTHKay.
PaccmaTpuBaloTcsi  Bce  HOPMATHBHBIE  aKTBl  PeryjiMpyloLiHe
OHosIOrnyeckue M CMEXeHHbIC HayKH, B cepe OKpyKarole cpe/ibl
M B chepe (PUIMUCCKHX M XHMHYECKMX HAyK, a Tak ke cdepe
MaTEeMaTHKH H CTATHCTHKH.

The discipline "Anti-corruption culture" is aimed at studying
the anti-corruption norms for the direction "Natural sciences,
mathematics and statistics". All regulatory acts governing biological
and related sciences, in the field of the environment and in the field
of physical and chemical sciences, as well as the field of
mathematics and statistics are considered.

17

KBIT/TK

OKOJIOrUs Herizaepi JKoHe TIPUILIiK

OKy NoHi a/laMHBIH KOpIIaraH OpTaMeH Kayincis esapa acep
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O0JI/KB
GCD/EC

Kayincisairi

(OCHOBBI 3KOJIOMMH K DE3011acHOCTH
FKHBHE/ICATETLHOCTH

Fundamentals of ecology and life
safety

TOCINAEPIH,  @/laMHBIH  Kayinciz  opraja  TIPWULK  eTYiH,

IKOJNOrUSUILIK  (paKTOpAap/bl, KOpLIaraH oOpTa  CanachbiHbIH
Fajam/IbIK O3repicTepiH JKoHe OJIap/blH Call1apbiH KapacTbipa/ibl.
CoHbIMEH  KaTap, ¢y  pecypcrapbiHbiH,  aye  OaccelHiHin

IKONOIMAIBIK KAYINCI3AIriH, JKep PecypeTapbiHbIH, Aerpajaluschl
MEH TO3YbIH, KOJOIrUsIbIK Tayeken, KP azpik Tyjaik Kayineisuir
wone KP  reppuTopHschbIHAAarbl  AaHTPONOTreH/i  ac-apeKeTieH
OainaHpicThl  TAOMFM, TEXHOTEHJII anaTTapabl  JKOHE OolapiaH
KOPFaHy TACI/IePiH KapacTbIpaibl.

Yuebnas JIMCLIMIUIMHA paccMmarpupaer cnocoObl
6e30nacHOro  B3aMMOJEHCTBUS YeJIOBeKa €O cpenod obuTaHms,
CYWIECTBOBAHHE 4enoBeka B 0€30MacHOCTH OKpysKalowel cpeje,
SKOJOrHYeckHe (akTopbl W 1100aibHbIE  W3MEHEHHAKAuYeCTBa
OKPYKalOIeH cpe/ibl M MX NOCHEJICTBHA. A Tarke, IKOJIOTHYECKYIO
Oe30macHOCTL  BOJHBIX  PeCypcoB,  BO3AYIIHOro  bacceiina,
JIeTpajlalivio W MCTOIIEHHE 3€MEJIbHBIX PECYpCoB, 3KOJIOIHYECHE
PHCKH, TNPOJOBOJILCTBEHHYIO Oe3onachocTh B PK M cruxuithbie
NPHPOJIHbIE W TexHOoreHHble OencTBHA Ha Tepputopuu  PK,
CBA3AHHBIC C AHTPONOIEHHOH JIEATENILHOCTBIO M CIIOCOObI 3ailHThi
OT HHX.

The discipline examines ways of safe human interaction
with the environment, human existence in environmental safety,
environmental factors, and global changes in environmental quality
and their consequences. And also, the environmental safety of water
resources, the air basin, degradation and depletion of land
resources, environmental risks, food security in the Republic of
Kazakhstan and natural and man-made disasters in the territory of
the Republic of Kazakhstan associated with anthropogenic activities
and ways to protect them.

18

JKBIT TK
OOJIKB
GCD EC

AKaJIEMUAIIBIK TIEIEHIK
AKaJileMHUecKas pHTOpHKa
Academic rhetoric

AkaneMusibiK  wewieHAK — CTYyAEHTTIH Ka3ak TUliHAE OHbIH
KHMCBIH/IBl KYpacThIpbIN, aiKbiH keTKize OuUty kKabiierin aprreipy.
AnaM  MeH  KOFaM  apachiHJarbl  ©3apa  KapbIM-KaTbIHAC
3aH/IbLIBIKTapLIH Olnyre yipery. Aybi3ilia jkoHe jka3daia KapbiM-
KaTbIHAC Kacay/ibiH TYpii dopmanapeid kacibu JeHreiise konjaHa
Oinyre parabinanaeipy. Kenminik anapinaa co3 ceiliey, KOram/ibiK-

EDUC 21001

HKanner 6inim Oepy Moy
Moaynb obiei
00pa3zoBaHHOCTH
Moduleofgeneraleducation
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KaciOM aMcKyccuanapra Katbica OiTy J1aribUiapbiH KaibINTacTeipy.
byn nan Kasak TiniH TONBIK MEHIEpIn, a3y, OKy, 63 OHbIH, NiKipiH
OiNiKTI. 1IeLIeH IeHreiiae JKeTKI3yre, MoHepJien coiineyvre, Gonatak
MaMaHHbIH COHJICY 3THKACBIH KaJlbINTACTLIPY KO3/iene/l.

Akanemuueckas — putopuka — [ToBblLIeHHe  yMeHMil  cTyseHTa
rpaMoOTHO  (JOPMYJIMPOBATL MBICIIM  HAa  Ka3aXCKOM  si3blKe W
JIOCTOBEpHOH  nepepaye MX A0  ajpecara. ObyueHue 3akoHam
obienus yenoseka M obiecTra. MoTHBMpoBaHHe K 0OyueHHIO Ha
NpoecCHOHANLHOM YPOBHE Pa3iHuHbIM (OPMAM MUCHLMEHHON M
YCTHOH KOMMYHHMKauuH. DopMUpoBaHHe HCKyCCTBA 11y0JIMYHOIO
BBICTYILICHHMA,  YMEHHH  BCTynate B OOWIECTBEHHbIE W
Npo)ecCHOHAIbHBIE JMCKYCCHH. JlaHHAs AMCUMILIMHA  NO3BOJIMT
MaKCUMaIbHO OCBOMTH Ka3aXCKMH S3bIK M CnocoOCTBYET Ha
BBICOKOM DPHTOPHYECKOM YPOBHE GOPMHPOBAHMIO ITHKH [THMCbMa,
YTEHHS, Nepeladyn cOOCTBEHHBIX MBIC/ICH H MHEHHI

Academic rhetoric - Improving the student's skills to correctly
formulate thoughts in the Kazakh language and their reliable
transmission to the addressee. Learning the laws of communication
of man and society. Motivation to learn at the professional level
various forms of written and oral communication. Formation of the
art of public speaking, the ability to engage in public and
professional discussions. This discipline will allow the maximum
mastering of the Kazakh language and contributes at a high
rhetorical level to the formation of the ethics of writing, reading,
transmitting one's own thoughts and opinions.

5 cemectp /5 cemectp / Semester 5

KOO xomnonenti / BY3oBcknii komnounent / University component

HKOOK
IJBK
PD/UC

Mukpobuonorus
Mukpobuonorus
Microbiology

5

"Mukpobuonorus" KYPCBIHBIH MIHJIETI-CTY/ICHTTep/1e
MHKPOOMONIOrMAHBIH  Herisri  ajictepi  Typainl  TYCIHIK
KaabInTacTeipy: OakTepusnap MeH BHPYCTapAbiH  KyHeleHyi
Typaibl, OakTepusnap MeH jKaHyapiap/blH MPOKapHOTTaphl MeH
BHPYCTAPbIHBIH HETI3I KacHeTTepi Typaibl Tycinik Gepy, conpnaii-
aK  ojapra  OKYKNajibl  aypyJapAblH  XHMHOTEPAIMsIChiMEH,
BAKLIMHONPO(HIIAKTHKACBIMEH TaHBICTHIPY. Kypc

LlHTOJlOFHH KIHE I'HCTOJIOI U

LluTonorus u rucronorus
Cytology and Histology
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Kapanakbim/puiap, DakTepusiap MeH BUPYCTap/ibiH KACHETTEP] MeH

YHBIMJACYbl  Typaibl  3aMaHayW  yrbiMJapra  HerisjielrcH.
MukpoOHONOrus nani MeH MiHaeTTEpI.

3ajaua  kypca “MukpoOMONOrHs™ COCTOMT B TOM, 4YTOObI
chopMupoBaTL Y CTYIEHTOB MOHATHE 00 OCHOBHBIX METO/AX
MHUKPOOHONIOTHM; N1aTh NPEICTABICHHS O CHCTeMaTHke GakTepHii U
BUPYCOB, 00 OCHOBHBIX CBOHCTBAX MPOKAPHOT M BUPYCOR GaKTepHii
M JKHMBOTHBIX, @ TaKK€ O3HAKOMHMTL MX C [0JXOJaMH 110
XHMHOTEPANMKM M BakKUMH O npodunakTvke HHPEKLUMOHHBIX
zaboneBanmii. Kype ocHOBaH Ha COBpEMEHHBIX Npe/icTaBiIeHUsIX 00
OpraHM3alMi M CBOWCTBAX MPOTHCTOB, OakTepuil W BHpPYCOB.
[Ipeamer u 3aaa4u MUKPOOHOIOTHM.

The objective of the course “Microbiology™ is to form the concept
of the basic methods of microbiology in students; give an idea about
the systematics of bacteria and viruses, about the basic properties of
prokaryotes and viruses of bacteria and animals, as well as
familiarize them with approaches to chemotherapy and vaccine
prevention of infectious diseases. The course is based on modern
ideas about the organization and properties of protists, bacteria and
viruses. Subject and tasks of microbiology.

20

KI1
KOOK
I1JI/BK
PD/UC

Bupyconorus
Bupyconorus
Virology

Bupyconorusinbin noni Men  Mminaerrepi. Mukpoopranusmaepi
ambuiybl.  Tipl  Tipwinik  kyHeciHaeri MUKpOOpraHM3MIEpIiH
Karjaiel.  MUKpoopraumsmziepai  3epTreyiiHi  MHKPOCKONMHUSIIBIK
opicTepi. BHPHOHNAPIBIH KYPBUIBIMBI MEH XMMHAIBIK KYpambl.
Bupycrapabl KyJbTHBHpPIEY.

[penver n 3anaum Bupyconorun. OTKpBITHE MHKPOOPraHH3MOB.
IlonoxkeHne MHKPOOPraHM3MOB B CHCTEME JKMBBIX CYLIECTB.
MHKpPOCKOIHYECKHE  METOIbl  M3Y4YeHHs  MMKPOOPIaHH3MOB.
CTpykTypa M XHMMueckHii cocTaB BHPHOHOB. KyjibTMBMpOBaHHe
BHPYCOB.

The subject and objectives of virology. The discovery of
microorganisms. The position of microorganisms in the system of

buonorusira kipicne
Beenenue B OGuonoruio
Introduction to Biology
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living beings. Microscopic methods of studying microorganisms.
Structure and chemical composition of virions. Cultivation of
viruses.

21

K1
WOOK
TJI/BK
PD/UC

DBOTOUMSIIBIK LJ11M
DBOJIOLIMOHHAS YYEHHE
Evolutionary Science

TloaHHIH Ma3MyHbI Kepjeri Tipi OpraHu3MAEp/AiH IBOJIOLMACHIHA
GaiinanpICThl MaceellepiH KeH ayKbIMbIH KaMTH/bl JKOHE Herisri
IBOJIIOLMANIBIK  TeOpUaiapMeH Tanbicy, JKepneri OHONOrHMANIBIK
IBOJIOLMSIIBIK  JIJIENJEPIl  Taljiay, JBOMIOLMSUIIBIK acreKTijeri
OMOJIOTHAIBIK  KYPbUILIMIAPABI,  TNpolecTep MeH OKyHenepii
callbICTBIPMaibl  Tanjay, NONYJIALUMSIbIK JKOHE 3BOJIOLMANBIK
reHETHKAHbIH HEri3ri MPUHIMATEPIH 3epTTeY.

CopepikaHue JHCUMITIMHBI OXBATHIBACT LIMPOKHH KPYr BOMPOCORB,
CBA3@HHbIX C 3BOJIIOIMEH JKMBBIX OPraHU3MOB Ha 3emie, M
BKIIO4aeT B ce0si 3HAKOMCTBO € OCHOBHBIMM 3BOJIIOLIMOHHBIMM
TEOPUSAMH, AHAJIM3 CBUJIETENHCTE OHOJIOTHYECKOH 3BOJIOIMH Ha
3emMie, CpaBHMTENbHbIH aHanu3  OMOJIOrMYECKUX  CTPYKTYD,
NPOLIECCOB M CHCTEM B 3IBOJIOIMOHHOM  acriekTe, H3yueHHe
OCHOBHBIX  MPWHUMWMOB  MOMYJSALUMOHHOW W 9BOJIOLMOHHOM
reHeTHKH.

The content of the discipline covers a wide range of issues related
to the evolution of living organisms on Earth, and includes
familiarity with the main evolutionary theories, analysis of evidence
of biological evolution on Earth, a comparative analysis of
biological structures, processes and systems in the evolutionary
aspect, the study of the basic principles of population genetics.

buonorusra Kipicne"
Beenenue B 6M0n0ruio
Introduction to Biology

22

BITKOO

BJI BK
BD UC

OcimMaikTep QHU3HOJIOIHSACH]
DU3HONOTHs PaCTEHH
Plant physiology

Ocimaikrep TIPIWIIriHIE, [pouecTepl; ©ciMAIK KIeTKa MeH
yinajgapeiHaarbl  (QU3MOJIOTHMIBIK — TPOLECTEP/iH,  aMacysl;
eciMAIKTepAIH Heri3ri U3HONOrUATIbIK MPOLECTepl; CYy alMacybl,
TPAHCIHPALMs, THIHBIC aly >KoHe (GOTOCHHTE3. OCIMIIKTEPAIH
MHHEpalJIbIK KopekTeHyi. Ocy, namy, (uToropMoHaap; opTaHbiH
OpTYpPJl JKarjainapeiHaa  ©CIMAIK - ar3achlHbIH  TYPaKTbUIbIFbI,
OMIpPLICHJIIT, asi3Fa JKOHE TY3Fa TO3IMJIUIITT TYpaibl TYCIHIK.

Ilpouecchl  JKH3HENEATENBHOCTH — pacTeHHWil;  (H3HONIOrHyecKue
npoueccbl  o0MeHa B KJIETKaX WTKaHAX PacTEeHHMH; OCHOBHbIE

KypbuibiMabIK

XHMHA

CrpykrypHas
XHUMHA

Structural Botany,

Chemistry

OoTaHuka

OoraHuka

.3

3
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(M3MOJIOrMUECKUEe  MPOLECChl  PACTEHHI;  BOAHBIA  OOMeH,

TPaHCIIHMpauKs, AbixaHue ¥ (oTtocunTes. MuHepaibHoe nUTaHWe
pacrenwii.  Poct,  pasButue,  QuroropMmoHsl;  nousrtue o0
YCTOWYHMBOCTH, KU3HECTIOCOOHOCTH, MOPO30- M COJICYCTORYHBOCTH
PacTUTE/ILHOrO  OpPraHM3Ma B PasjiM4YHBIX  YCIIOBHSX  CpEJibl.
broxumuyeckoe npeppaieHte BEHIeCTB; MOKOH M IpOpacTaHue; .

Plant life processes; physiological metabolic processes in the cells
and tissues of plants; basic physiological processes of plants; water
exchange, transpiration, respiration and photosynthesis. Mineral
nutrition of plants. Growth, development, phytohormones; concept
of sustainability, viability, frost and salt tolerance of the plant
organism in various environmental conditions. Biochemical
transformation of substances; peace and germination.

23 KI1

KOOK
IJI/BK
PD/UC

Monekynanbik 6uonorus
Monekynsapuas Guonorus
Molecular Biology

KypcreiH  6GaFjapnamackiHa reHHIH  MOJIEKYJAIbIK  OHONOTHSCHI
apmicrepi, JIHK  xone  PHK  KypbuibiMbiH  3eprreyjiin
OKCMEPUMEHTANIJIbI TICUIIEP, 11PO - JKOHE 3YKAPHOT I'eHOM/1aphl MEH
FEHIHIH  KYPBUIBICBIHA  CANBICTHIPMAJIbl  TANJay, MAaTPHLIAJIBIK
MPOLECTEPIIH MOJIEKYJIANbIK-IeHETHKAIIBIK MEXaHU3M/IEPIH 3€TTey:
peruiMKalMsa,  TPAHCKPMIILMSA,  Kepi  TPAHCKPHIILHUA  JKOHE
TPaHCIAUNSA; TEHETHKAJBIK KOAThI OKY Kipeji.

B nporpammy kypca BXOAMT H3YUEHHE METOJOB MOJIEKYJISAPHOM
OMONOrMM  reHa; SKCMEPUMEHTAIBHBIX TIOAXO0J0B MCCIEN0BAHUS
crpykrypbl JIHK u PHK; cpapHUTe/IbHBINH aHANIN3 CTPOEHHA TeHOB
M TeHOMOB TMpO- M DYKapHOT; H3y4YeHHE MOJICKYJAPHO-
ICHETHUYCCKHX MEXaHM3MOB MAaTPHYHLIX NPOLIECCOB: PErUIHKalHH,
TPAHCKPUMNIMK,  OOpPaTHOH  TPAHCKPUMIMHA M TPaHCIALMHU,
pacluM$poBKa reHETHYECKOro Koja.

The course includes the study of molecular biology of the gene;
experimental approaches of investigating the structure of DNA and
RNA, a comparative analysis of the structure of genes and genomes
of pro-and eukaryotes, the study of molecular and genetic
mechanisms of matrix processes of replication, transcription,

LluTonorus xoHe rucToNnorys
LluTonorus v rucronorus
Cytology and Histology
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reverse transcription and translation; deciphering the genetic code.

- Tanpay GolibiHIna KoMno

nerrrep / Komnonente no Bei6opy / Optional Components

BIITK
B/I/KB
BD/OC

Komnonenr no Beidopy

3

24

[lapazuTonorus
[Mapasuronorus
Parasitology

[IoHHIH  Ma3sMyHBl napasuTTep MeH OJapAblH  Meiepi  KoHe
KOpliaraH opTara KaTblHACHI, COH/Iai-aK NMapasuTTiK aypy/iap MeH
ONapAbIH NaTOrCHAEPIMEH KYPECy/liH 1Iapaiapsl MeH Taciijepi
Typasibl OIpKaTap Maceseiepii KaMTH/IbI.

Conepkanue  JIMCUMIUIMHBI - OXBATHIBAET KPYr  BONPOCOB O
napasdtax W HMX  B3aHMOOTHOUIEHMSX €  XO34€BaMH U
OKPYJKAIOLEeH Cpe/lod, a Takke O Mepax M crocobax 6opbObi ¢
NapasuTapHbIMHU 3a00JIEBAHUAMM M UX BO30YIMTEIAMM.

The content of the discipline covers a range of questions about
parasites and their relationships with hosts and the environment, as
well as measures and ways to combat parasitic diseases and their
pathogens.

OMmbIpTKacki31ap 300/10MACH
300710113 HECNO3BOHOYHBIX
Zoology of Invertebrates

25

DHIOreHHs KIHE CHCTEMATHKA
Herizjepi

OCHOBBI CHCTEMATHKH U
dunorenun

Basics of taxonomy and phylogeny

Ilon  Ma3sMyHbl TaKCOHOMMANBIK aKNapaTThlk JKYHeHi  Kypy
TCOPHACHI MEH IPAaKTHKAacbiHa, coHlai-ak (uiaorenesepil Kaira
KYPY JKOHE HWHTEprpeTauMsanay TCOPHUAChl MEH IPaKTHKAChiHA
OalnaHbICTBI CypaKTap/ibl KAMTH/IbI.

Conepixanne IMCUMILIMHBL OXBATHIBAET KPYI' BONPOCOB, CBA3AHHBIX
C TEOpHEH M  TNPAKTUKOH  CO3JaHUS  TAKCOHOMHYECKOM
HHGPOPMAIIMOHHOMH CHCTEMBI, a TaKKe TEOpHeH M NPaKTHKOI
PEKOHCTPYKLIMH H HHTEPIIpeTalKH (UnoreHe3os.

The content of the discipline covers a range of issues related to the
theory and practice of creating a taxonomic information system, as
well as the theory and practice of reconstruction and interpretation
of phylogenesis.

3oonorus, 6oTaHuka
3oonorus, boraHuka
Botany, Zoology

26

MeTo/ibl
OHonoIMmMepoB

HCCIICIOBAHUA

IIoHHIH Ma3MyHbl, TIPHHLMITEP], KOJNJaHY aschl JKOHE MbICAI

peTiHae  KoJaany anicrepi  GUIMKA-XMUMHSAIBIK Heri3/Iepai

buoxumus
Buoxumus
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buononumepnepai seprrey aaicrepi

biopolymers

Methods  of  investigation  of

Onononumepnepai  Gpakumonaay koHe  ACTEKIMANAY, MbICA
PeTiHAE  KOMJIaHY JKOHE KOJJaHY —asChIHBIH  NPHHLMITEPI,
MOJICKYJIANILIK ~ OMONIOrMAHBIH  THOTIK  €CCNTEPiH  wiewy  yuin
KOMOMHAUMANAYFa Heri3AeareH OChiHIal ajlicTe)i Kypaibl.

Conepkanue  MCUMIUIMHBL - OXBATHIBACT  (PUIMKO-XMMHUECKHE
OCHOBbI METO/IOB JIETEKIIMKM H (PPAKLIMOHHPOBAHUS GHONOIMMEPOR,
MPUHLKILL, 00JAaCTH NPUMEHEHHS W TIPUMEPBI  MCTIONL30BaHMS
NO/IX0/10B, OCHOBAHHLIX Ha KOMOMHMPOBAHHMH TAKHX METOJIOB, /IS
PeLIEHHs THITHYHBIX 3a/1a4 MOJICKYJISPHOH OHONIOrHH.

The content of the discipline covers the physico-chemical basis of

methods for the detection and fractionation of biopolymers, the
principles, fields of application and examples of using approaches

based on combining such methods to solve typical problems of

molecular biology.

Biochemistry

27 Duiio-,0HTOrEHe31er rOpMOHIAp
I'opmonbI B hun0- M OHTOreHe3e
Hormones in phylo-and ontogenesis

[ToHHIH Ma3MyHBI KypbUIbIMBI, ©JLIeMi, (HIMKAIBLIK-XUMHAIIBIK
KaCHETTepl, CHHTe3/ely Taciniepi GoibiHIIA SpTYpai 3amaHayw
NPOLECTEPMEH, COHbIMEH KaTap, MOJIEKYJia peTinje
rOPMOHJIAP/IbIH, HeHpOTpaHCMHUTTEpIIEPiH, YJmnanbi
(axropnapabiH  ocep ery Mexanusmaepi Typaibl, COHuai-aK
SBOMIOIMA  MEH OHTOreHesjieri  Kypjaeii  yHbIMAAacThIpbUIFaH
HEHPOIHAOKPHH/II KYHEHIH KalbinTacy 3aHbUIBIKTapbl Typasibl
Ka3ipri 3aMaHrbl TYCIHIKTEPMEH TaAHBICTHIPY.

Conepxanue JMCLMIUIMHBL  BKIIOYaeT B cebs  3HAKOMCTBO ¢
COBPEMCHHBIMH NPE/ICTABIIEHHAMHM O [IPOLIECCaX, BbiIABHHYBLIMX
pasHooOpasHbie 110 CTPYKType, pazmepam, (DH3MKO-XUMHYECKHM
CBOHCTBaM, croco0am M MECTaM CHHTe3a, a TaKkkKe MeXaHW3MaM
JICHCTBHS MOJIEKYJIbl Ha POJIb FOPMOHOB, HEHPOTPAHCMUTTEPOB,
TKaHEeBBbIX  (AKTOpOB. a  Takke O  3aKOHOMEPHOCTSIX
dopmupoBanus B IBOMIOLMK W OHTOIEHE3e  CITOKHO
OPTraHU30BAHHOH HEHPOIHIOKPHHHON CHCTEMBI.

The content of the discipline includes familiarity with modern ideas
about the processes that have advanced a variety of structure, size,
physicochemical properties, methods and places of synthesis, as

Anam JKoHe JKanyapnap
thuzHonOrUsCH

Du30I0rUs Yenoseka 1
JKMBOTHBIX

Phisiology of human and
animals

® EHY 708-01-2]1 Karanor aucuuniuy no obpasosarenbHoi nnporpamme. Usjanmne Bropoe




well as the mechanisms of action of the molecule on the role of

hormones, neurotransmitters, tissue factors, as well as on the
patterns of formation in the evolution and ontogeny of complexly
organized neuroendocrine system.

6 cemectp / 6 cemectp / Semester 6

KI1
HKOOK
I1JUBK
PD/UC

I'eneruka
I'eneruka
Genetics

IToHHIH ~ Ma3sMyHbl  TYKbIMKyalaylwibUIbIK — JKJHE  ©3repriluTik
KYObUIbICBIMEH GaiiiaHbICThl, OCBI KyObUIBICTAP/IbIH MOJIEKYIANBIK
Heri3iHeH Kazipri ceJIeKLMs MEeH MeJIHIMHaNa
TYKbIMKYyalaylibUlblKKa  OarbiTTanyal ocep eTyaiH  TeOpHsIbIK
Herizjiepine  Jeiinri  cypakrapabii — GapiblFblH - KaMTHJIBL.
AF3anapibii - TYKbIM  KyalaylUbUIbIFbl  MEH  ©3re€priliTirii
3EPTTEYAIR  HErisri  Tocuizepi  (MOJNEKYJAIbIK, XPOMOCOMIbIK,
KJIETKAIBIK, aF3a/iblK, MOMyISLHAIbIK).

CoznepxaHue JIMCUMIVIMHBL  OXBATBLIBAET BECh KPYI BOIPOCOB,
CBS3aHHBIX C SBJIEHWEM HAC/IEACTBEHHOCTH W HW3MEHUYMBOCTH, OT
MOJIEKYIAPHOH OCHOBBI 3THX SBJICHHI 10 TEOPETHYECKHX OCHOB
HAllpaBJIEHHOI0  BO3JIGHCTBMA  HA  HACJIEJCTBEHHOCTH B
COBPEMEHHOH  CeNeKUMH M MeauiMHe. OCHOBHBIE  TOIXO0/bI
MCCJIE/IOBAHMS  HACJIC/ICTBEHHOCTH M W3MEHYMBOCTH OPraHW3MOB
(MOJIEKYJIAPHBIH, XPOMOCOMHBIH, KJIETOYHbIH, OPraHM3MEHHbI,
MOMYAALMOHHBIN).

The content of the discipline covers the whole range of issues
related to the phenomenon of heredity and variability, from the
molecular basis of these phenomena to the theoretical foundations
of the directional effect on heredity in modern breeding and
medicine. The main approaches to the study of heredity and
variability of organisms (molecular, chromosomal, cellular,
organismic, population).

Monekynanbik OHoNOr s
Monekynspuas Guonorus
Molecular Biology

29

KI1
KOOK
IJYBK
PD/UC

BHONOrusHbI OKBITY 9j1icTEMEC]
Meroauka 00ydyeHHs GHONOrHHU
Methodology of teaching biology

buonorusHbl  FbUIBIM - peTiHAe OKBITY duictemeci. BOO nowi.
BHONOrHAHLI OKBITY 9/lICTEMECIHIH KbICKAIla Tapuxbl. bHosorus
opTa MeKTenTeri oKy noHi perivae. buonorusnsik Ginim Gepyain
Ma3MyHbl MEH MakcatTapbl. BHONOrHAHBI OKbITY oaicTemecinzeri
Heri3ri IMIaKTHKAJILIK YCTaHbIMIAP.

Mertoauka oOyuenus Ouonorun kak sayka. Ilpeamer MIIE.
Kpatkas uctopus meronuku obyuenus Guosnoruu. Buonorus kak
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yuebHBIH mnipenMer B cpejaded wkone. CojepikaHHe W LENH
ouostornyeckoro  obpaszopanus.  OCHOBHblE — AMIAKTHYECKHE
NPHHLMIEL B METOAMKe 00yueHHUs OHONOrHHU.
Methodsofteachingbiologyasascience. Subject of methods of
teaching biology. Brief history of methods of teaching biology.
Biology as a school subject. Content and objectives of biological
education. The main didactic principles in the methodology of
teaching biology.

credits)

Her|3r| bbb Hemece Minor kaTanorbinan MOJIy.lIb Talmay / Bblﬁop Mony.lm u3 ocHoBHoit OIl niu kaTanora Mmorl Choice of modul ma]or EP or Minor catalog s ernu"r/ 15 ernn'ros /15

Hensn bbb Monym,u' Mopayab ocopHoii OIT/ Modul of major EP

30

Bl‘ DKOO

K
BJ1 BK
BD UC

buoduznka
buodmznka
Biophisics

3

Kasipri Gnodmsmka - OyJ1 Tipi OpraHu3Maepiii 6apm,|}< NeHreiiinae
3epTTeNeTiH oMip KyObUILICTAphIH MOJieKyJiajan DacTan KIeTKalbIK
AaoHe Onocdepanbik aeHreiire neiin zeprrey. Herisri Genimuep:
TEPMO/IMHAMMUKA, MeMOpaHanapablH KYPbIJbIMEL MEeH
(yHKUMsnapbl, OuonoTeHuManaap, GorobHONOTHANBIK TIpOLIECTEp,
Tipl oprauu3mepre (U3MKanbiK GaKTOpAApALIH acepi.

CoBpemenHas ©Ouodu3zHKa — 3TO M3YYEHHE SBICHHH IKH3HH,
M3y4aeMbIX Ha BCEX YPOBHSX OPraHM3alliH JKHBbIX OPraHW3MOB
HayMHasi oT MOJIEKYJISIPHOTO hilo) KJIETOYHOTO H
6uochepHoro.OCHOBHBIC pa3/iciibl: TEPMOAMHAMMKA, CTPYKTYpa M
¢bynkunn  MemOpan,  OwonoteHuMansl,  (orobHoNOrHYECKHE
npouecchl, JeiHcTBUe U3MYCCKUX (PAKTOPOB HA JKMBBIE OPraHHU3MBI.

The modern biophysics can be defined as physics of life facts on
every level of organization — from molecular and cellular to
biospheric. The main sections are thermodynamics, structure and
functions of membranes, biopotentials, photobiological processes,
influence of physical factors on live organisms.

Dusmka
Dusuka
Physics

31

BIDKOO

BJI BK
BD UC

Kazakcran 6uopecypcrapsl
Buopecypenl Kazaxcrana
Bioresources of Kazakhstan

KP Ouonormsnbik Kayincizairi. buopecyperap Typaibl TYCIHIK;
Ouopecypcrap  Typnepi; duopa  MeH  dayHaHbiH  TYPIIK
anyaHTypaLIiri; KazakcranHblH ~ Jkep  YCTi  OMBIPTKAJbI
JKAHYaplapblHbIH — pecypcTapbl;  OalIbIKTapAblH  TAKCOHOMMSIBIK
AYaHTYPALIIr JKOHe ONap/blH OHEPKOCINTIK pecypcrapbl; cyjaa
XKY3€TIH JKOHe ep YCTi KycraphiHbiH pecypcrapbl; KP duopacs

3oonorus, boraHuka
3oonorus, OoTanuka
Botany, zoology
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MeH (hayHachiHbIH TAOMFH PeCYPCTApbiH YThIM/IbI Nak1anaHy KoHe
oJlapabl Kopray.

buonornyeckas 6ezonactocts PK. Tlonatue o Guopecypcax; Bubl
GuopecypcoB: BHI0BOE pasHooOpasue ¢uiopsl M (ayHbi: pecypesbl
Ha3eMHBIX 03BOHOUYHbIX AKHUBOTHBIX KazaxcraHa;
TAKCOHOMHYECKOoe pa3HooOpa3ue pblIOHOrO  HaceneHuss W MX
NPOMBILLJIEHHBIE PECYPChI; PECYPChI BOJOIUIABAIOLIMX H HA3EMHBIX
[ITHLL; PALIKOHAILHOE HCIIOJL30BAHHE MPHPOJIHBIX PECYpPcoB GIIopbl
1 paynel PK u ux oxpana.

Biological safety of the Republic of Kazakhstan. The concept of
bioresources; types of bioresources; species diversity of flora and
fauna; resources of terrestrial vertebrates of Kazakhstan; taxonomic
diversity of the fish population and their resources; waterfowl and
landbird resources; rational use of natural resources of the flora and
fauna of the Republic of Kazakhstan and their protection.

32 | BIDKOO
K
BJ] BK
BD UC

buomerpus
buomerpus
Biometrics

[loHHIH Ma3mMyHbl MaTEeMaTHKAJbIK CTATHCTHKA  OJliCTEpiMEH
OHONOrKs, MEIHIIMHA JKOHE ayblll LapyallbUlblfbl CanachiHafbl
IKCTIEPUMEHTAILI  JICPEKTEP/l KIKTEY, ©HIEY JKOHE Tajjayra
GainanpicTbl 6apibIK cypakTapabl KamTHabl.  blkrumanabikrap
TEOPUACBIHBIH HEri3ri TYCiHiri. JIMCKpeTTi Ke3neHcoK amanap.
Y3ikci3 Ke3/1eHcoK tamanap.

CojeprkaHHe JIMCLMIUIMHBI - OXBATBIBAET BECh KPYI BOMPOCOB,
CBA3aHHBIX ¢  KiaccHukauueid, obOpaboTkoii M aHanM30M
9KCTIEPUMEHTAIILHBIX JIAHHBIX B 0DNACTH OGMOJIOIHH, MEMUWHBI H
CENbCKOTO  XO34HCTBA METOJAMH MAaTE€MaTHYECKOH CTaTHCTHKH.
OCHOBHBIE TPEJCTABICHUS TEOPUM BEpOSTHOCTEH. JIMCKpeTHbIC
ciyuaiiHbie BeliuuHbl. HenpepbiBHble ciryyaiiHbie BEJTHYHHbI.

The content of the discipline covers the whole range of issues
related to the classification, processing and analysis of experimental
data in the field of biology, medicine and agriculture by the
methods of mathematical statistics. Basic representations of

MaremaTtHka
Maremaruka
Mathematics
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probability theory. Discrete random variables. Continuous random
variables.

7 cemectp / 7 cemectp /Semester 7

KOO xomnouenti / BY3oBcknii komnonent / University component

33 KI1

AKOOK
11JI/BK
PD/UC

Knerka 6Guonoruscel
buonorua knerku
Cell Biology

5

IlonHiH  Ma3MyHBl  KJIETKAaHBIH  KYPbUILIMABIK-()YHKIHOHANABIK
YHBIMIACTBIPBUTYBIMEH  JKOHE  MAaKpPOMOJEKYNanapibliH  Kypaeni
o3apa OpeKeT €Ty IKeICIMEeH, ONapiblH  KeLIEHAEPIMEH IKoHe
TIPIIIJIIK OPEKeTi NpoLeciHeri KIeTKaablKk KOMINapTMEHTTepMEH
OaiinanbicThl cypakTap/abii 6apiibiK weHbepin KaMTH/IbI.

CojiepikanMe  JIMCUMIUIMHBI  OXBaThIBAET BECh KPYI BOINPOCOB,
CBA3AHHDBIX CO  CTPYKTYPHO-(PYHKUMOHAILHOW — OpraHu3auuei
KIETKH M CJIOKHOM CEThIO B3aUMOJICHCTBHH MaKpOMOJIEKY], HX
KOMIUIEKCOB M KJIETOYHbIX KOMIAPTMEHTOB B  Ipoleccax
JKU3HEICATELHOCTH.

The content of the discipline covers the whole range of issues
related to the structural and functional organization of the cell and
the complex network of interactions of macromolecules, their
complexes and cellular compartments in the vital processes.

LIMTONIOrMst JKAHE PHCTOJIONUS
IuTonorus u rucroiorus
Cytology and Histology

Tannay 6oiibinma komnonerrrep / Komnonentsi no Beibopy / Optional Components

34 | BII TK
b/ KB
BD EK

HmmyHonorus
HMMMyHOnOrHs
Immunology

5

HMMyYHOJIOTHAIBIK KaJjaranay/iblH Kasipri 3aAMaHFbl
TYKbIPDbIMAAMACHI, HMMMYHHMTET TEODHACLI, KICTKAIbIK JKOHE
rymopaib/ibik - UMMmyHuter, HLA xyleciHiH  KypbUIbICHI MEH
(dyHKUMANAPLL.

CoBpeMeHHas KOHLENLM HMMYHOIIOTHYECKOIO HA/I30pa, TeOpUs
MMMYHHTETA, KJIETOYHbIH W I'YMOpajibHblii HMMYHHTET, CTPOCHHE H
¢ynkunn HLA cucremsbl.

The modern concept of immune surveillance, theory of immunity,
cellular and humoral immunity, the structure and functions of the
HLA system.

Anam KoHe KaHyap
dhuznonoruscey

duznonorus  uyeloBeka W
HUBOTHBIX

Human and animal physiology

35 | BII TK
b/l KB

HMM)/HOHOI"HS HKIHE AJUICProJIOTHA
I’iMMyHOﬂOI‘Hﬂ U AJUIEPIoJiorua

HMMyHOﬂOFHH JFKIOHE AJJIEProsiorua Kypchbl AJJICPrusibIK
aypyliap/ibiy OTHOJIOTHACHI MCH na‘rorenezin, HMMYH/BIK

@ EHY 708-01-21 Karanor aucumiuivg no obpazosareibHoi nporpamme. M3nanue sropoe




BD EK

Immunology and Allergology

JIMArHOCTHKA 9/1ICTEPIH 3epTTeyre OarsITTanraH.

Kypc HMMYHONOrMM M aIeProJIOrHH  HANPAaBIEH Ha M3YYCHHE
THOJIOTHH M NAToreHe3a anjiepruyeckux 3aboneBaHuii, MeTo/oR
MMMYHO/IHAr HOCTHKH.

The course of Immunology and Allergology is aimed at studying
the etiology and pathogenesis of allergic diseases, methods of
immunodiagnostics.

Tanaay boiibin

a KoMIo

nerrrep / Komnonentel no Beibopy / Optional Components

36

BII/TK
BJV/KB
BD/OC

buounpopmaruka
buoundopmaTuka
Bioinformatics

5

Kype crynenTTepii MHTEpHET apKbUibl KOJI KETiMI OHONOTHSIIBIK
MAJIIMETTep1iH GalNbIFbIMEH JkoHe alyaH TYpJiliriMeH, onapibii
OHOMH(pOPMATHKANBIK  TaNjayblHbIH —~ MYMKIHAIKTEPIMEH, KO
KeTiMAl  oWnalin  Garjapnamanapabl  KOJlAHa  OThIPbIIL,
TAHBICTRIPYIbI  MakcaT ereal. Kype ascehinaa Ouonorus skoHe
MeaMinHa OofibiHina Herisri mosimerrep 6a3sackl koHe onapra
eHrisiiren OMonMHQpopMaTHKaNbIK Tanjay Garjpapiamanapbl ereii-
TErKeHITI TanaaHaibl.

Kypc craput cpoei Lesibio 03HAKOMJICHHE CTYIEHTOB ¢ BOraTcTBOM
M MHOroobpasMem JIOCTYNHBIX 4epe3 MHTEpPHET OHOJIOrHYECKHX
JaHHBIX, ¢ BO3MOMHOCTAMH MX OMOMH(OPMATHYECKOTO aHAIM3a C
NPUMEHEHHEM JIOCTYINHBIX OMJIaliH mporpamm. B pamkax kypca
noapoOHO pazbupaloTcsi OCHOBHBbIE Gasbl JAHHBIX MO OHONIOrMH M
MEJMLIMHE H BCTPOCHHbBIE B HHX NporpamMmbl
OMOMH(OPMATHUECKOTO aHAIN3A.

The course aims to familiarize students with a wide variety of
biological data available via the Internet, with the possibilities of
their bioinformatic analysis using available online programs. As
part of the course, the main databases on biology and medicine and
the bioinformatic analysis programs embedded in them are analyzed
in detail.

Hudopmaruka
Hudopmaruka
Informatics

37

BIT/TK
bJI/KB
BD/OC

BHosnorusaarsl MaTeMaTHKabIK
apicrep

Maremarudeckue MeTOALI B
Ouonorum

Mathematical methods in biology

IloHHIH Ma3MyHBl MOJEKYJAIBIK OHOJIOTMS, I'EHTHKA JKOHE
aKnapatThlK  OMONOrMS  calachlHAarbl  3KCIEPUMEHTANIbI
MOJIIMETTEP/li  MAaTEMATUKAJIBIK CTATHCTHKA QJICTEp apKblibl
KIKTEY, OHJIEY koHe Tanuay GainaHbicTbl GapiblK cypakTap/is!
KaMTHUJLBL.

buomeTpus
buomeTpus
Biometrics
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CosepikaHue JMCUMILIMHBL OXBATHIBAET BeCh KPYr BOMPOCOB,
cBA3aHHBIX ¢  Klaccudukauuei, obOpaboTkoit W  aHalIM30M
DKCIEPUMEHTANIBHLIX  JaHHBIX B 00JJaCTH  MOJICKYJISIpHOH
OHOJIOTMH, N'EHETUKH W MHOPMAIIMOHHOH OHOJIOTMH METOaMH
MaTeMaTHYEeCKOH CTATUCTUKH.

The content of the discipline covers the whole range of issues
related to the classification, processing and analysis of
experimental data in the field of molecular biology, genetics and
information biology using mathematical statistics.

Tanaay 6ofibIHIIAa KOMIO

HerrTep / Komnonente no Buidopy / Optional Components

BII/TK KomnonenTr! no Beibopy 5
BI/KB
BD/OC
38 ["enj1iK HHIKEHEPHUs ITonHiH Ma3MyHBI OMOTEXHOJNOrMANA, MEAMUMHANA »koHe aybul | ['eneruka
I"enHas uHxeHepus lIapyaiibUlbIFbIHAA  MpakTHKaja  KONJaHy  yuliH  MaHbi3abl | I'eneruka
Genetic engineering KacueTTepi ©ap opraHusMiep Kypy Makcarbinaa Oakrepusuiap, | Genetics

AlUBLITKBUIAP, CYTKOPEKTiNEp JKoHe OCIMIIKTep KIeTKalapbiHAarbl
reHAEpAl KIOHAAY JKOHE 3IKCIIPECCHs YUIIH BEKTOPJIBIK JKYHenepai
o3ipiey cajachlHAarbl KAIBINTACKAH JKOHE JIaMbIll KEJE JKATKaH
OaFpITTap Typalbl Ka3ipri TYCIHIKTEpPAiH HEri3epiH KaMTH/IbI.

Coglepmalme AHCUHMIUIMHBL  OXBATLIBAET OCHOBBI COBPEMCHHBIX
npenc*raBnelmii 0 C(i)OpMHpOBaBlHHXCSI H Pa3sBUBalOLLHXCH
HanpapJ€HHAX B obnacru pa3p360T1{n BCKTOPHEIX CHCTEM s
KJIOHHPOBAHHA MW 3KCIpPECCMM TI€HOB B  KICTKax 6&KTepHﬁ,
npoxoxeifi, MJIEKOIMHTAKIIHX ¢ paCTCHPlﬁ C UCIIbKO CO3JaHHA
OpraHu3sMoB CO CBOﬁCTBaMl‘], BaXXHbIMH  UIA  NPaKTHYECKOIro
INPUMEHCHHA B 6HOTGXHOHO[‘HH, MEJIUIIMHE M CEJILCKOM XO035HCTBE.

The content of the discipline covers the basics of modern ideas
about the developed and developing directions in the development
of vector systems for cloning and expression of genes in bacteria,
yeast, mammals and plants to create organisms with properties
useful for practical application in biotechnology, medicine and
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agriculture.

39

MeIMLHHAJIBIK TeHETUKA
Me/IMIIMHCKas TeHeTHKA
Medical genetics

AJIAMHBIH ~ F€HETMKACLIHLIH  MOJIEKYIalbIK  Herizaepi. «Anam
reHoMBI» Ko0ackl. TyKbIM KyaJllaWThiH aypyJiap JKoHE OJIap/blH
xiktenyl. Denaik  aypynap. Xpomocomasibik —aypynap. Anam
AypYJNaphLIHBIH  TeHIEpiH KIOHAay. ek Tepanus Herisiepi.
MeauuMHa  yilliH  FEHETHKaHbIH  MaHbi3bl.  XpOMOCOManap/ibiy
mopdonoruscel, KYPbLIBIM/IBIK JKOHE XHMHAJILIK
YHBIMAACTBIPBUTYb. boNHETIH KieTKanapiarsl XpoMOcoMalap/bl
DYHKLIMACH MEH MiHE3-KYJIKbl. MOJICKYJIaIbIK-TEHETHKAIIBIK HKIHE
LUTOMCHETHKAJIBIK d1iCTEp.

OcHOBBI  MOJICKY/IApHOH  reHeTHkn uehoseka. Ilpoekt «l'enom
yenoBekay. Hacneacreennpie 00JIe3HW M HMX  KIACCHQHKALMSA.
I'ennpbie Gonesnu. Xpomocomubie Goneznu. Kinonuposanue reHos
zabonepanuii  uenoseka. OCHOBBI TeHHOH Tepanuu. 3HauyeHHe
reHeTHKH as  meauudbl.  Mopdonorus,  crpykTypHas ©
XMMHMYECKas OpraHuzalus XpoMocoM. MyHKIMS MW TOBeleHHE
XPOMOCOM B JIeIflIMXCA KieTkax. MoJeKyaspHO-reHeTHYECKHEe H
LIUTOTEHETHYECKHE METO/LbI.

Basics of human molecular genetics. The Human Genome Project.
Hereditary diseases and their classification. Genetic diseases.
Chromosomal diseases. Cloning of human diseases genes. Basics of
human gene therapy. The significance of genetics for medicine.
Morphology, structural and chemical organization of chromosomes.
The function and behavior of chromosomes in dividing cells.
Molecular genetic and cytogenetic methods.

['eHeTHKa
['eHeTHKaA
Genetics

BII/TK
BJUKB
BD/OC

KomnonenT no BbI00opy
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Jamy reneTukachl
I'eHeTHKA pa3BUTHA
Genetics of development

CTyaeHTTep/li  JaMy TeHeTHKAChiHbIH HErisri  MocenenepimMeH
TaHBICTBIPY: TeHAepAiH AH(hepeHIHanibl SKCIPECCHACHIH 3epTTeY
JKOHE OHTOTeHe3/Ieri oJlap/ibiH ©3apa dpPeKeTTecyl; AaMy MpoLeciHae
reHJik  OpHEKTI  perTeyre  JK30reHAiK  KaoHe IHIOTEHLIK
(dakTopnapAbiH peslid 3eprrey.

I'eneruka
I'eneruka
Genetics
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O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMHM TNpOONeMaMH I€HETHKH
PasBHTHS: W3yueHHeM AHdepeHLHaIbHOR IKCTIPECCHH T'EHOB M X
B3aMMOJICHCTBUSL B OHTOIGHE3E; M3YYEHHEM POJIM IK30I'CHHBIX M
SHJIOIeHHbLIX (PAKTOPOB B PEry/isliMK IKCIPECCHH TEHOB B Npolecce
pasBUTHA.

Acquaintance of students with the main problems of developmental
genetics: the study of differential expression of genes and their
interaction in ontogenesis; studying the role of exogenous and
endogenous factors in the regulation of gene expression in the
development process.

L

Oapiblk  CypakTapibl  KaMTHIbL.  AJlaM  TEHETHKACHIHBIH
MOJIEKYJIaNIbIK  Heriziepi. «Aznam  reHombl» kobackl.  Tykbim
KyanaiTbiH aypynap jkeHe onapiblH kikrenyi. 'enuik aypynap.
Xpomocomanbik aypyiap. AjlaMm aypynapbiHbiH IeHIEPiH KIOHaay .
[enjiik Tepanus Herizaepi. MeauumHa yuliH reHeTHKaHbIH MaHbI3bl.
XpoMocomanapabi, ~ MOPQOJIOTHACK!,  KYPBUILIMALIK ~— JKOHE
XMMHSUIBIK ~ YHBIMAACTBIPBUIYLI.  beniHeriH  KjieTkanapparbl
XpoMocoManapabiH (PYHKIMACH MEH MiHe3-KYJIKbl. MojieKyiaibik-
IEHETHKAJIBIK JKOHE LIMTOTeHEeTHKATIbIK 9J1icTep.

ConepkaHue [MCLMIUIMHBI OXBAaTHIBAET BECh KpYI BOMPOCOB,
CBSI3AHHBIX CO CTPYKTYPHOH W NpPOCTPAHCTBEHHOH OpraHM3alMH
reHOMOB OYKApHOT, METOJAaMH LIMTOr€HeTMYECKOro aHajvsa,
MEMLMHCKOM IIHTOreHeTHKOH. OCHOBBI MOJICKYJIAPHOH TI'€HETHKH
uenoseka. [Ipoekt «I'eHom yenoseka». Hacnencreennbie 6onesnu n
ux wiaccudukauus. I'eHHble Gone3HH. XpoMOCOMHbIE OOJIE3HH.
Knonuposanue reHoB 3abosnesanui yenopeka. OCHOBbI FeHHOM
Tepanuu. 3HaueHHe  TeHETHKM JUIs MeJMUuHBL. Mopdonorus,
CTPYKTYpHas M XMMHYECKas OpraHuzauus XpoMocoM. DyHkuus u
MOBE/IEHHEe XPOMOCOM B JIENAIIMXCA  KieTKaX. MoJieKyJispHO-

L
41 LluToreHeTrka [ToHHIH Ma3MyHbl 3YKapMOT I'¢HOMAPbIHBIH KypbUIbIMABIK 2aHe | ['eneTuka
LluToreneruka KEHICTIKTIKTE YHBbIMAACTBIPLITYBIMEH, LMTOreHeTHKaNbIK Tanjay | [eneruka
Citogenetics ojicTepiMeH,  MEIMLMHANIBLIK  LIMTOreHETHKAMEH Oaiinansictel | Genetics
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F€HCTHYCCKHUEC H UHTOINCHETHYECKHE METO/IbI.

Methods for studies of human heredity; basics of human molecular
genetics, hereditary diseases and their classification; genetic
diseases; clinical and genealogical methods of studying human
heredity, cloning of human diseases genes, the foundations of
human gene therapy, the project "The human genome, genetic
counselling, and the significance of genetics for theory and practice
of medicine.
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Monekynansik OHONOrHs XoHe
OroxumMus saicrepi

MeTtoakl MONeKyNspHO#R OHOIOrHK
H OMOXHUMHH

Methods of Molecular biology and
biochemistry

Hykneun Kplkpiigapbinbi - anMacysl. JIHK  pennmkaupsicn
KoHe ounbiH petrenyi. JIHK penapaumsce. Tpanckpunums-
JYKApHOTTAp  MEH  NPOKAPHOTTApiarbl  epPeKILCIIKTEpi.
Tpanckpunronpap  kypeiabiMbel.  PHK  npoueccunri  xone
cnnaicunri. Pubosumanap. I'enniep axcnipeccusicel. Tpancnsuus.

['ubpuauzanms HYKICMHOBBIX ~ KMCJIOT,  NapameTphbl
rubpuamsanmu. Bausnue  conm, pH, GC-coctaBa W anuumbl
¢pparmentoB JIHK na Tm. BausHue Ttemneparypbl Ha ckopocTh
M noaHoty rubpuauzanmd. IlpumeHene rubpuaH3alIHOHHBIX
MeToIoB B MoJl.  Ouonoruu. OOHapyxeHHE eIMHHYHBIX
Hykjneotuanelx  3amed B JIHK: pacmennenne PHKaszoi
WJIEHATYPUPYIOILHH rpajUeHTHBIH resib-ssiekTpodopes,
cexsenuposanue JIHK u PHK.

The hybridization of nucleic acids, hybridization parameters. An
effect of salt, pH, GC-ended DNA fragments and segments
length. An effect of temperature on the rate and completeness of
the hybridization. Application hybridization methods in
molecular biology. Detection of single nucleotide changes in
DNA and cleavage with RNAse denaturing gradient gel
electrophoresis, DNA sequencing and RNA.

buoxumus
buoxumus
Biochemistry

Monekynansik Ononorus
Monekynspuas Ouonorus
Molecular Biology
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IuTonorusanslik xone
THCTONIOTUSIIBIK d1icTepi
LluTonoruyeckue 1

et MMUKpPOCKONMs, 3JIEKTPOHIBIK MHKPOCKOIMS d/1iCTepiH,
CaHJbIK LIMTOXMMHMS 9JIICTEPIH 3epTTey KaHe T.0.
MccnieoBanve ¢ NomMoLIbI0 METO/IOB CBETOBOH MHUKPOCKOTIMH,

[lMTON0Tr K XKaHe THCTONOTHS
LIMTOI0rKMs U THCTONIOrMS
Cytology and Histology
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FUCTOJIOTHYECKHE METO/1bl
Cytological and histological
methods

44

ANEKTPOHHOH ~ MHKPOCKOINMH,  METOJIOB  KOJMYECTBEHHOH
LHMTOXHUMHH U T

Research using methods of light microscopy, electron
microscopy, methods of quantitative cytochemistry, etc.

["'eoboTanmka
['eoboTanuka
Geobotany

ITon cTynentrepai reoboraHuka, reodboTanmka cananapel, 6acka
FoibIMapMEH  OalIaHBICBIH - TAHBICTBLIPY — YLIIH  apHajfaH.
Muronenoz Tyciniri. ®Puronenos Oenrinepi. PHUTOLEHO3ABIK
opra, (PUTOLEHOTHKANBIK KaTbhiHacTap. MopdoorusuibiK KoHe
3KOJIOTHSJIBIK epeKilesliKTepre, KyHeni Kypambl, reorpadusibik
Tapajiybl, LIBIFY Teri, KOHOMMKalbIK Kacuerrepi OoMbIHIIA
Typuiepin GipikTipy npunumnrepi. TpaH3uTTik 03apa opekerrecy.
JlucumniMna npejHazHayeHa Jis 03HAKOMIICHMS CTYJEHTOB €
3ajlauaMM M pasjieslaMi reoOOTaHMKH, €€ CBA3b C JIPYrUMH
naykamu. [lonsite o durouenose. Ilpusnakn Quronenosa.
duroneHOTHYECKAs Ccpela, (PUTOLEHOTHYECKHE OTHOLIEHHS.
[TpuHIMIE 0ObeAMHEHUS BUO0B 110 MOPOIOr0-IKOIOTHYECKHM
NPU3HAKAM, CHMCTEMATHYECKOMY COCTaBy, reorpauyeckomy
pPacnpoOCTPAHEHHIO, [IPOUCXOKAEHHIO, XO35HCTBEHHBIM
npusHakom. TpancabOMoTHYECKHE B3aUMOIEHCTBHS.

The discipline is intended to familiarize students with the tasks
of geobotany, sections of geobotany, its connection with other
sciences. The concept of phytocenosis. Signs of phytocenosis.
Phytocenotic environment, phytocenotic relations. Principles of
combining  species according to morphological and
environmental  characteristics,  systematic ~ composition,
geographical distribution, origin, economic trait. Transabiotic
interactions.
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buokayinciziik kaHe Ouokopray

snemenTTepi bap OMOITHKA

buosTHka C JJIEMCHTAMH

HuobezonacTHOCTH U GHOOXpaHbI

Bioethics  with  elements

of

ITon CTYJAEHTTEP/I QNEMJIIK cascH, IKOHOMMKAJIBIK,
OHEPKACINTIK,  KOLI-KOH,  SMHACMMSIIBIK  IPOLECTEPAIH
skahannanyeiHa  GaitnanbicTel  OHOJIOMMS  FhUIBIMIAPBIHBIH
KapKblH/bl JaMBbIT KeJIe JKATKaH cananapblHbli Kasipri kaii-
KyHiMEH TaHBICTLIPYFa apHaJIFaH.

ﬂHCllHﬂﬂHHa npeaHa3sHa4YcHa JJid O3HAKOMJICHHA CTYACHTOB C

boranuka
boranuka
Botany
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Biosafety and biosecurity

COBPEMEHHBIM COCTOSIHMEM OJIHOM M3 OypHO pa3BUBAIOILUMXCSH
orpaciied  OMOJIOTHYECKUX HAayK B CBA3W ¢ ruobanmsanmei
MHPOBLIX  NOJIMTHYECKHUX, DHKOHOMHYECKHX, HNPOMBILIICHHBIX,
MHIPALHOHHBIX, STTHACMHUHYCCKHX TPOIIECCOR.

The discipline is intended to familiarize students with the current
state of one of the rapidly developing branches of the biological
sciences in connection with the globalization of global political,
economic, industrial, migration, and epidemic processes.

JKanmbr Guonorns xoHe reHOMHKa KaePachiHbIH OTHIPLICHIH/IA KAPACTHIPLUIALI XKaHe OeKiTiili
PaccMOTpeno 1 yTBEpIK/AEHO Ha 3ace/lanui Kadeapnl 0011 OHOIOrHH U TeHOMMKH
Considered and approved at the meeting of the department General Biology and Genomics
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