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The catalog of disciplines of the education program «6B05107-Biology» for the 2022 academic year student admission
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KT / UT
Huxn | Haspanue Kpen
JIACLIMIT JUACTIHTLUTHHET / HT
nuy/ | Credi |
Cycle of | Name of the course | t |
the
; course
I Min
1 | KBI1 KazaxcranHbIH 5
MK Ka3ipTi 3amMan
(018)1 TapuXbl
OK CoBpemeHHast
GCD | mcropus
CC | Kasaxcrana
| Modern history of
Kazakhstan
Ha

«Ka3akCTaHHEBIH Kasipri 3aMaHfbl TapHXbDy IEMIK TAPHXW NPOLECC KOHTEKCTIHAE Ka3ipTi
Ka3aKCTaHIBIK KOFaM TAPUXBIHA FHUIBIMA KO3KapacTap JXyHeciH KaNbITacTeIpy. Enimizain
Kasipri mamy keseni KasakcTaHbBIH YIIIHINE >KaHFBIDYBIMEH, €N[iH sxahaHAEIK O2cekere
KaOLTeTTUNIH  KaMTaMachl3 €TETIH JKOHOMHKANBIK OCYMiH JKaHa MOJENH KYpyMeH
CHIATTanajbl. DKOHOMHKAHEI KAHFBIPTY CAaHAHEI JKAHFBIPTYMEH TBHIFBI3 OaiinaHeiCTh, Oy
Keszae opOip KasaKCTaHABIK o3 eIiHiH Calasbl KaHa JaMy JeHrediHe Keluy YIIIH e3repicTep
KAKET eKeHIH TYCiHyi Kepek. Anfa KOWfaH MaKcaTTaplbl OHJarblIal >Ky3ere achlpy YLIIH
KA3aKCTaHIBIK KOFAMHEIH PYXaHU-UJICONOTHANBIK e3erl OOyl KepeK. ©3 XalKbIHBIH
TapHXbIH OLTY KeHipek KaOpIaayra )koHe KaiiTa ofinay KabineTiHe bIKIAl eTefl.

«Coppemennas uctopus Kazaxcranay ssisierca GOpMHPOBAHNE CUCTEMBI HAYUHBIX B3TIIAIOB

HCTOPHIO  COBPEMEHHOr0 Ka3aXCTaHCKOre obmlecTBa B KOHTEKCTE MHPOBOrO
HCTOPHYECKOro mpouecca. COBpeMeHHbIA 3Tall pa3BHTHA HAIIEH CTPAHBI XapaKTepHU3YeTCs
Tperseii MonepHuzanuei KasaxcraHa, cosfaHHeM HOBOM MOJIENM 3KOHOMHYECKOTO pOCTa,
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xoTopas obecrneydT MIo0anbHyl0 KOHKYPEHTOCHOCOOHOCTH cTpaHbl. MopepHu3aius

JKOHOMMWKH HEPa3phIBHO CBsI3aHA ¢ MOIEPHH3ALMCEH CO3HAHWA, KOIJAa KaKIbIH Ka3axCTaHel
JOJDKEH MOHHMATH HEOOXOAMMOCTh W3MEHEHHH I8 IIepexofia Ha KauyeCTBEHHO HOBBIH
YpOBEHL Da3BUTHA cBoel crpadbl. KazaxcTaHckoe OOIIECTBO HODKHO HMETH JTyXOBHO-
MUPOBO33PEHYECKMH CTEpXKEHD JUTH YCIEUIHOH peaNn3aldy IIOCTABIEHHBIX IleNed. JHamwe
HCTOPHH CBOEro HApOAa cmocobcTByeT Oornee IIMPOKOMY BOCHIPHATHIO H CIOCOOHOCTH K
TIEPEOCMBICTIEHHIO.

"Modern History of Kazakhstan" is the formation of a system of scientific views on the
history of modern Kazakh society in the context of the world historical process. The current
stage of our country's development is characterized by the Third Modernization of
Kazakhstan, the creation of a new model of economic growth that will ensure the country's
global competitiveness. The modernization of the economy is inextricably linked with the
modernization of consciousness, when every citizen of Kazakhstan should understand the
need for changes to move to a qualitatively new level of development of his country.
Kazakhstan's society should have a spiritual and ideological core for the successful
implementation of its goals. Knowledge of the history of one's people contributes to a broader
perception and the ability to rethink. -

2 | XbH
MK
ooz
OK
GCD
CC

[Meren Timi
HWHocTpanBei
SI3BIK

Foreign language

«Illeren Timi» NOHI CTYAESHTTIH MIJSHHETAPANBIK KapBIM-KAaThIHAC IPONECIHE KaThICYFa XXoHe
aIFaH OUTIMIH TEOPHANBIK JKOHE MPAKTHKAIBIK, IC-0pCKET MPOIeciHAe KOaHyFa MyMKIHIIK
OepeTiH KOMMYHHMKATHBTIK Ky3bIPETTUIIMH KANBINTACTHIPY JKOHE AaMBITY.

Jucnmiumna «VHOCTpaHHBL — s3BIK»  sBAgeTcs  (QOPMHUpPOBAHME M DAa3BHTHE
KOMMYHUKaTHBHOH KOMIICTEHIMY, NO3BOAIOMIEH 00y4arllieMycs y4acTBOBaTh B Ipolecce

MEXKYIPTYPHOH KOMMYHHKAIIMH ¥ ITPUMCHSTL I[ONYYCHHbIC 3HAHMS B IIpolecce |

TEOPETHUYESCKON ¥ NMPAKTHICCKON JeATENbHOCTH.

The discipline "Foreign language” is the formation and development of communicative
competence, which allows the student to participate in the process of intercultural
communication and apply the acquired knowledge in the process of theoretical and practical
activities.

MK
010)]|
OK
GCD
CC

Kazak (opbic) Tini
Kazaxcknii
(pycckuit) S3BIK
Kazakh (Russian)

language

Kazak/oppic TLT Kypewl xannel OLTM Oepy LMKIIHIH HOHI pETiHAE YHHBEPCHTETTIH
opric/Kazax GemiMuepiHiy (0akadapp) CTYOCHTTEpiHE apHAIFaH JXOHE OHBI JKY3€re achlpa
ajaTelH CTYJEHTTIH TULMIK TYJAFACHIH JaMBITYFa OarbITTalFaH. YIITINAUHK K9HE YITTHIK

CAHAHBI PYXamH >KAHFBIPTY/IBIH MEMIEKETTIK OarapiaManapblH iCKe achIpy asACHIHOA |

TYJFAapalibiK, olICYMEeTTIK, Kocibu, MoIeHMeTapalblK KaphIM-KAThIHAC —CamaJapblHAA
Ka3aK/OpBIC TUTIHIE TAHbIMIBIK-KOMMYHHKATHBTIK 1C-OpPEKET.

Kypc xa3axckoro/pycckoro si3plka KaK JUCIMIUIMHEL 00IIe00pa3zoBaTeNbHOrO IHKIA
PACCUHTAH Ha CTYACHTOB PYCCKOrO/Ka3axCKOro OTIENeHHH yHuBepcuTera (0axanaBpuaT) B

| HampaBJeH Ha DasBUTHE A3BIKOBOHM JHYHOCTH CTYJEHT4, CIIOCOOHOIO HECTH HpOBENCHHE
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4 | XXBII
MK
001
OK
GCD
CC

MK
ool
OK
GCD
CcC

OIEeYMETTIK XKIHE
cascu OUIIM MOAYIII
Monynb
COUMANBHO-
MHOJUTHIECKUX
3HAHHH

Social and Political

| Knowledge Module

[03HABATEILHO-KOMMYHHKATHBHON JEATEILHOCTH Ha Ka3aXCKOM/PYCCKOM sA3blKe B chepax
MEXIIHYHOCTHOrO, COLUANBLHOrO, NPOGECCHOHAIBHOTO, MEKKYILTYPHOTO oOlIeHHs B
KOHTEKCTE peanu3alyid IOCYJAPCTBEHHBIX NPOIPaMM  TPEXBA3BIUHUS M JIYXOBHOM
MOJICPHH3AITHA HAIIMOHANBHOIO CO3HAHHSL

The course of the Kazakh / Russian language as a discipline of the general education cycle is
designed for students of the Russian / Kazakh departments of the university (bachelor's
degree) and is aimed at developing the language personality of a student who is able to carry
out cognitive and communicative activities in the Kazakh / Russian language in the areas of
interpersonal, social, professional, intercultural communication in the context of the
implementation of state programs of trilingualism and spiritual modernization of national
consciousness. -

Kypcrel oxkpIn-Oiny «bofnamakka KesKapac: KOFAMIBIK CaHaHBl KAHFBIPTY» MEMIICKETTIK
OarmapiaMachbIMeH afKBHIANFAH KOTaMJABIK CAHAHEl OKAHFRIPTY MIHAETTEPIH  IUEIry
Kar/laibIHAa CTYACHTTEP/IIH OCYMETTIK-TYMaHUTapPIbIK AYHHETAHbIMbIH KAJIBIITACTRIDY.
W3syuenus kypca 3170 GOpMHUPOBAHHE COITMANEHO-TYMaHHTAPHOIO MMPOBO33PEHUS CTYAEHTOB
B KOHTEKCTE peUleHHs 3aJad MOINECPHM3AIIMH OOIIECTBEHHOTO CO3HAHWS, ONPEACIEHHBIX
FOCYJapcIBEeHHONH HporpamMMoi «Bamayg B Oynyliee: MOAEpPHH3ANHSA OOIECTBEHHOTO
COZHAHHSD.

Studying the course is the formation of the social and humanitarian worldview of students in
the context of solving the problems of modernizing public consciousness, defined by the state
program "Looking into the Future: Modernizing Public Consciousness”.

JleHe NIBIHBIKTHIPY

duznyeckas
KyJibTypa
Physical Training

«/leHe MopcHUETI» Kypehl TYIFaHbH, MHTCTPANIb] JaMYBIHBIH ©H MaHbI3abl KypaMaac 6emiri
oomem Tabputannl. CTYACHTTIH OYKIT OKY Ke3eHiHAe >xannsl OuiiM 6epy MeH KCimTik
TaspIBIFBIHBIH Kypamaac Oemiri 60ma OTBIPEIN, [AeHE MIBIHLIKTBIPY OimimM Gepymin Oapiibik
Kypamzaac OeJliKTepiHIe MIiHAeTTi Tapay OoJbIn TaOBITanbl, OHBIH MAaHbBIIBUIBIFEl PyXaHU

JKOHE JIeHE KYLUTEpiH yHiecTipy, OChiHJaH Kacuerrep/il KauplITACTHIPY apKBUIBI KOpiHem.
|

HeHCAYNBIK, (QU3HKANLIK KoHE NCHXMKANBIK CaNayaTThUIbIK, (QU3HKANBIK KEMENTK CHSIKTh
HKAJIIIBL aAaM3ATTHIK KYHIBUIBIKTAP.

Kypc «Pusndeckas KyIpTypa» ABJIACTCA BaKHEHIIEH COCTaBILIOILEH HENOCTHOIO Pa3BUTHS
IMYHOCTU. SIBNffACch COCTABHOM 4YacTel0 0O0LIeo0pazoBaTeNbHON H mpodhecCHOHANLHOM
IIOATOTOBKH CTYJ€HTa HA NPOTIKEHWH BCETO Teprona oO0yueHus, (u3HuecKas KymbTypa
ABJIseTCs  OOA3aTENBHBIM DPAa3JENOM BO BCEX KOMIOHEHTaX obpasoBadus, 3HAYHMOCTD
KOTOPOTO IPOABJIAETICA 9epe3 TAPMOHH3AIHIO JyXOBHBIX H QU3HYECKHX CHII, OPMHUPOBaHHE
TakuxX OOIICUYCIOBEUCCKIX LIEHHOCTEH, KaK 3A0pOBbE, QH3HYECKOE H ICHXHMYECKOE
Onarononyune, PH3UIECKOE COBEPLIEHCTBO.

The course "Physical culture” is the most important component of the holistic development of

personality. Being an integral part of a student's general education and professional training |
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6 B[l  Maremaruka
| KOOK | MaremaTuka
BJI BK ‘ Mathematics

BD UC |
|

5

| mental well-being, physical perfection.
BepmreH KYPC MaTeMaTUKabiK annaparrapibl MeHrepy yunH ’KoHe KOJaaHbanbl ecenTepai |

| calculus.

ithroughout the entire_period of study, physical culture is an obligatory section in all |

components of education, the importance of which is manifested through the harmonization
of spiritual and physical forces, the formation of such universal values as health, physical and

wewy yurid kepek. Kype keneci MamemaTHKambIK TapaynapiaH TYPaabl: ChI3bIKTbIK anrebpa,
AHAMTHKANBLIK TeOMETpHA, QyHKUHA, QYHKUMSHBIH eri, aubbepeHuHaniblK KaHe
HHTErpanjplx ecenreynep.

Haunbiii Kype npeaHazHayeH ANS OBNAaAEHHS MATEMaTHUYECKOro arnapata W JanbHeilero
ero MPMMEHEHHS AN pellcHus MPUKIaAHbIX 3ana4. Kype oxBaTbisaer cienyroume pasaensi
MaTeMaTuKH: NuHeHnas anrebpa, aHaMTHYecKas reomMeTpus, QyHKUHKW, npeaen QyHKLHH,
JuddepeHUHanbHOE W MHTErpATbHOE HCUHCTEHHE.

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

2 ceMec_Tp /2 cemectp / Semester 2

Minperri komnouent / Obnsaresbublii komnonenT / Compulsory component

7 | KBIIMK | AxnapaTThik-

OO0 OK |
KOMMY HUKaIHSLTBI
| GeDCC | Y HETRETILIRIK
TEXHOJIOIUsU1Ap
HUndopmaumonHo-
KOMMYHHMKaLHOHH

ble TEXHOJIOTHH
Information and
communication
technologies

5

Oxbity npouecinge AKT MyqbTMMeTHsNBIK Kypanaapabl nNaijalaHyAplH MakcaTTbl |

OKBITY/IbIH MHTCHCHBTI HBICAHJAPhl MEH OICTEpiH €HIi3y MYMKIHAIriMEH, ayJAHOBH3Yalabl
aK[aparTel 6HACYAIH 3aMaHay¥ KypalapslH NaiaanaHy apKbUlbl OKbITYAbIH MOTHBALHAIBIK
Kypampac Oenirid  KyLICHTYMeH, OHbl KaOBULIAY/AbIH  3MOUHOHANABUILK ACHIEHIH
apTTBIPYMEH aHBIKTANAMBI, DJKOHE aKNaparrbl OHACYAIH Jepbec opekeTiHiH oprypil
dbopmanapbiH xy3ere acblpy AaFABUIAPEIH JAMBITY.

HUKT wMynsTamenva B 00pa3soBaTebHOM MpoLIECCe  ONPEMENAETCS  BO3MOMKHOCTEIO
peayu3allii HMHTEHCUBHBIX (OpM U METOAOB OOYYEHHs, YCHIEHHS MOTHBALHOHHOIO
KOMIOHEHTa 00yueHus uepe3 NpPHMEHeHHe COBPEMEHHBIX CpeacTs  00paboTku
ay/IMOBU3YalNbHOH HMH(OPMALMH, NOBBIICHHA YPOBHS 3MOLMOHATBHOCTH €€ BOCIPHATHUA,
dopMHpORaHU YMEHHH peann30oBBIBATH pasHOOOpasHbie (QOPMBI  CAMOCTOATENHHOM
JiesTenpHOCTH o 00paboTke HHPOpMaumy.

The purpose of using ICT multimedia in the educational process is determined by the
possibility of implementing intensive forms and methods of teaching, strengthening the
motivational component of learning through the use of modern means of processing
audiovisual information, increasing the level of emotionality of its perception, forming skills
to implement various forms of independent information processing activities.

@ EHY 708-01-21 Katanor AMCOHIUINH No obpa3zosarenbHO# nporpamme. M3nanue Bropoe



KOO xomponenTti / BY3oBckuil komnonent / University component

| Botaduka oCiMIIKTepAiH Kacylagapbl MEH YINATapbiHbIH KYPHUIBIMBIH (JKACYIIAJIBIK JKOHE
VIMATBIK, JIeHTeinepl), Ganapipiap, caHslpayKyJlaKTap MEH CaHbIpayKyJNak Topi3fi ar3anap,
CHCTEMAaTHKACEHIH, OCIMIIKTEPIIH KYPBIIBIMBI MEH 3BOJIFOLIMSCH], aNYaHTYPJIIIT, KYpPHUTBIMEL,

bBoranuka paccMaTpuBaeT CTpOEHME KJIETOK W TKaHEd pacTeHHil (KJIETOYHBIA M -TKaHEBOH
YpOBHM OpraHH3aIuH), pa3Hoo0paszue, CTpOEHUE, PA3MHOMXEHHE M DKONOTHIOBOJOPOCICH,
rpuboB 1 rpubONONOOHEIX OPTaHNU3MOB, CHCTEMATHY, CTPOSHHE H BOJIFOLIMIO PACTCHMH.

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

aTOMNAPBIHBH  ONeKTPOHABIK KYPBUIBIMBL, XUMUSNBIK OalTaHBICTapABIH CHIATTAMACEHL,
peakuus  TEePMOJMHAMHKACHI ~ MEH  KMHETHKACEl,  epITIHAl  TEOpUsACHI,  KelleHJl
OaHnaHpICTApIOBIH XUMHUACH], Ya3 SKOHE CYHBEIK OpTajia HErisrl XHMISUIBIK  aybICynap,
MEPHOATHBIK JKYHEACr TONTap MEH IICPHOA IICTIHIH — (QH3HKA-XHMUSUINK KACHETTepIIiH

OCHOBHBIE TIPEACTABIEHHS O CTPOCHUH aTOMa, 3aBHCHMOCTE CBOHCTB 3JIEMEHTOB, IPOCTHIX H
CIOKHBIX BEIECTB OT 3JEKTPOHHBIX CTPYKTYpP AaTOMOB, XapPAKTEPHUCTHKH XHMMHYECKHX
CBf3CH, TEPMOJMHAMHKA W KUHETHKA XMMUYECKUX peaKlHH, TEOPUH PACTBOPOB, XMMHS
KOMILIEKCHBIX COCITUHCHUH, OCHOBBI XHMHYECKMX OPEBPALLCHHI B JKUJIKUX W ra3zo00pa3HbIX
cpenax, 3aKOHOMEPHOCTH U3MEHEHUI (PH3HMKO-XMMHUICCKMX CBONCTE, B [IPEACIAX [ICPUOJIOR H

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

chemistry of complex compounds, fundamentals of chemical reactions in liquids and gases,
specification changes in patterns of physical and chemical properties within the frames, and

ATOM KYPBUIBICHI, 3JEMEHT KACHETIHC TOYENAiNIri, KaparmaileIM jkoHC KYpACHI 3aTTap

bonding characteristics, thermodynamics and kinetics of chemical reactions, solution theory, |

Minpgerri koMuonent / Obs3atensnpli komuoHeHT / Compulsory component

Crymenrrepain  GunocodUsHEl OYHHEHI TaHYABIH epekile (opMacel, OHBIH HEri3ri
HeniMaepl, mpobneManapbl MeH OoJanIak kacibu ic-gpeKerTep KOHTEKCTIHAE ONapab! 3epTTey

DopMMpOBaHKE Y CTYACHTOB IEIOCTHOrO CHCTEMHOTO IMOHUMaHUS (rocodmu kak ocoboi
¢hOpMEl TO3HAHUS MHpa, € OCHOBHEIX pa3jcnoB, NpodyieM M METOAOB HX H3yYeHHs B

8 | BII boranunka 5
KOOK | borannka |
B BK | Botany
BD UC Ke0er0 )KoHEe 3KOJIOTHACHH KapacTEIpaJbl.
! - organisms, systematics, structure and evolution of plants.
9 | BIT Xumus 5
KOOK | Xumus
B/ BK | Chemistry
BD UC
e3repy 3aHIBUTBIKTAphl TYpaJTBl HET13T1 TYCIHIKTED.
[Py NEPHOAUIECKOH CHCTEMBL.
groups of the periodic system.
o 3 eemecTp /3 cemecTp / Semester 3
10 | XKbIT dunocogus 5 HIIC
MK Punocodus
oo Philosophy SHICTEpi TYpaNb! TyTac XKyHell TYCIHITIH KaTbInTacThIpy.
OK
GCD
CC

| xonTeKcTe Oymymiel IpofecCHOHANBHON JCATCILHOCTH.

@ EHY 708-01-21 Karanor aucipuuiss 1o obpaszoBateibHoH nporpamme. U3ganue BTopoe




OMBIpTKachI3xap

| Formation in students of a holistic systemic ugierstanding of philosophy as a special form of

knowledge of the world, its main sections, problems and methods of studying them in the |

context of future professional activity.

KOO xomuonenti / BY3onckuii komnonent / University component

ITon MasMyHBl 300JI0THS  HBICAHJAPBIBIH ~ ATYAHTYPAULri  Herisri  GUOJOTHSIBIK
acnexTiiepiMeH GalNaHbICTI, COHEIMEH KAaTap ONapAblH OBONFOIHMNLIK KaPhiM-KATHIHACHL
MeH  KIAaCCHOMKAIMACH Typajibl CYpakTapApl KaMTHABL. JKaHyapmapmwii — Mopdo-
AHATOMHSUIBIK, €PEKIIEIIKTEp], JKaHyapap SJIEMIHIH KIKTenyi, GHONOrHACH MEH SKOIOTHSCEL,
Ouoreorpadmacel, ajam eoMipiHAeri koHe TaOMFATTAFrLI  MaHbBI3h], Ka3aKCTaHAFHI
OMBIPTKACHI3 JKaHyapJapbiH, OHoamyaHTYpIIIiri JoHe onapisl CakTay, KOpray, ecipy, THIMAI

Coneprxanue TUCIHIUTHHEL OXBATHIBAET KPYT BOMPOCOB, CBA3aHHEIX C OCHOBHEIMHA ACIIEKTAMH
OHONIOTHYECKOr0 pa3HOOOpa3Ha 300JOTHUECKHX OOBEKTOB, a TaKKe HX 3BONIOLMOHHBIMH
B3aUMOCBA3sAMH M Knaccudukanued. Mopdo-anaTomMudeckne OCODEHHOCTH HMBOTHEIX,
Knaccu(puKays, GHOIOTHA H KONOTHS KHBOTHBIX, OHoreorpadgus, 3HAYCHHE IT SKH3HH U
NPUPOAEI YeloBeKa, OHopazHooOpasWe OECHO3BOHOYHEIX JKHBOTHHEIX B KazaxcraHe W MX
3alMTa, PasMHOMKEHHE H 3OEKTHRHOE HCTTONB30BAHNC.

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.

Dusuka Kasipri Gronoruanen 6a3anbIk MHAEPIHIH 6ipi 60/Ia TYPa KAPaTLUTHICTHIK, FHITBIMH,
TEXHUKABIK JKOHE OHIPICTIK MICENENEPAIH KeM ayKbIMbIH KAMTHIbI.
Buonorns opnadibiM ¢u3nKaMeH KaTap AAMBLIBL, OHONOIMAUIBIK OKCIIEDHMEHTTED (U3UKA

11 | BII 5
KOOK | 3o00norusacet
bJ BK 3oonorus
BD UC | 0ecrio3sBonounbIX
Zoology of
Invertebrates
nafaanaHy mapamapel.
|
12 | BII Dusznka 5
KOOK | ®usmka
B/IBK | Physics
BD UC

FHUIBIMBIHEIH,  QABIHA  Moceleiep KOoHnel, O(u3uka OHONOrMAIBIK KOHE MEIHIMHAIBIK
3epTTEYNEpIiH AAMYBl YIIH Heri3 GOmabl.

Ousyka  OXBATHIBAET  IUUPOKMH  KPYF  CCTCCTBEHHOHAYYHBIX, TEXHHYECKMX W
TIPOM3BO/ICTBCHHBIX IPOONTEM, SBNAACH OfHOH ¥3 0$a30BBIX IHCIHMIUIMH COBPEMEHHOI
buonorum.

buogorus Bcerna pasBuBanach B Napauienb ¢ (U3HKOH, GHONOTMHECKHE 3KCIEPHMEHTEI
CTABHIM BOIIPOCH! Hepes pu3HKOH, GH3HKa co3naBana 0asy juis pasBHTHA OHONOTHYSCKHX W
MCIUIIMHCKHX HCCICIOBaHUH.

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.

@ EHY 708-01-21 Karanor AucoMIuiHH no obpasorarensHoi nporpamme. Wsnanue BTopoe




Tangay boiipima komnonerrrep / KemyonenTsl no Boibopy / Optienal Compoenents

[IoHHIH Ma3MYHB! aaM JIEHECIHIH 3BOMIOLIAIBIK XKOHE JKEKE JaMyBIH, KOPINAFaH OpPTAMCH
e3apa 9peKeTTecyi Typasel  OuriMaepAl  KaMTHOBL. Mymienepain  KyphUIBICHI MeH
GyHKIMSAIAPBIH, ONApPIIBIH JKEKe KOHE XKAC ePEKIIeITIKTepIH, OHbIH IIIIHAE KypcaKTaFsl JaMy
Ke3eHIH; BH3YANM3aLMIHbIH TEXHHKANBIK KYPAIdapbiHbIH KOMEIMEH albIHFaH MyHIeNepiin
OeiiHenepiH; KaubinThl KYPhUILICTbIH HYCKANAPbIH, aYBITKY/I4p MEH JaMy aKaylapbiH 3epTTey.
Copneprxanue JMCUMIUIMHBL BKIIOYACT 3HAHMA O CTPOEHMM Tela 4eJ0BEKA B ENHHCTBE C
GyHKIMEH, C YJETOM €ro 3BONIOLHMOHHOI0 U MHIMBHIYAIBHOTO Pa3BUTHS, B3aHMONCHCTBUSA C
OKpYXarmed cpenod. MsyunTs crpoenne ¥ (QYHKIMH OPTAaHOB, HMX MH/UBMIyadbHEIE H
BO3pacTHEIE OCOOCHHOCTH, BKITIOWas BHYTPUYTPOOHBIH TEPHOL pPasBUTHs; H300paXeHus
OpraHoB, IOJIYYEHHBIE C TOMOIIBIO TEXHHIECKHX CPEACTB BH3YAIN3AMH, BapHaHTHI
HOPMAaIBbHOTO CTPOEHNS, AHOMANMH H MOPOKH Pa3BUTHS.

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.

13 | BIITK | AzaM aHaToMusckl ‘ 8 ‘
BA KB Anaromus |
BD EK | genoseka
Human Anatomy
14 | BIITK | Anmam 8
B KB | mopdonoruscet !
BD EK | Mopdonorus ‘
YenoBeKa
| Human |
' Morphology '
|
|
15 | BIITK | Huronoruss  xoHe 5
BA KB | rucromorus
BD EK | ITutonorus u|
THUCTOJIOTHS
Cytology and
‘ Histology
|

| living organisms.
| IlonHiH Ma3MyHBI Tipl ar3a YINanapelHblH KYPBUIBICHL MEH KACHETTEpIMeH, ONapablH

| MophONOTHSHEI OKBIT KATKAH KE3JIE CTYICHTTEp Oip Me3ringe KICTKANAPIBIH MaKpO JKOHE

MUKPOCKOIMNIEIK KYPBUIBIMBL, TIHAEPI, ar3anapbl jXKOHE OpTaHIApBIHBIH JKyHeci Typaikl
axmaparTe anansi. Kyperbin MakcaThl afaM OpraHM3MIH OapiiblK Tipi ar3anapra TOH Heriri
MOpQOo-GYHKIMOHANIBIK YIriiep AcHreilinae 3eprrey OONb TabhLiasisl.

lpyn u3ydeHus MOPQONOTHH CTY/EHTH OJHOBPEMEHHO ITTONYYAIOT CBEIEHHS O Makpo- H
MUKPOCKOIIMYECKOM CTPOEHHH KIIETOK, TKaHeH, opraHo M cucreM opranos. ens xypca -
H3yHJEeHHe OpraHm3Ma dYeNnoBeKa Ha YPOBHE OCHOBHBIX  MOpQO-QyHKIHOHAIEHBIX
3aKOHOMEPHOCTEH, IPUCYIHUX BCEM JKMBBIM 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 patterns inherent in all

9MOpHOreHe3iHAe KalbIITACYBIMEH, KBI3MET €Ty CPEKIUCHIKTEDIMEH, J>KAHAPTY IKOHE
pereHepands  MYMKIHJIKTepIMECH — OalnaHbICTBl  CypakTapjel  KaMTMOBL  KJIeTkaHbiH
KypreUisicl.  Kuerkanapapie Geirinyl. ¥YananapislH, KYPBUIBICHL. YINANApAbIH KIKTeTyi.
KUiiHHKANBIK %9HE IUTOTCHETHKAIBK JHATHOCTHKAHBIH 3aMaHayw oficTepi. LluTomorus,
THCTOJIOTHS 3FiCTepI.

_CO}ICP)K_HHHC JHUCIIMILUIUHBI  OXBaTbIBACT KPYT BOXPOCOB, _CBA3AHHBIX CO CTPOCHHCM H
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CBOWMCTBAMM  TKaHel >KMBOTO oprahusma, MX QopMHpoBaHWeM B OSMOpHOreHese,

OCODEHHOCTAMH  (PYHKUHMOHHPOBAHHWSA, BO3MOXHOCTAMH OOHOBNEHHS W  percHepaluu. /
Crpoevue wiietok. [lenenwe knerok. Crpoenne Tkawel. Kiaccudukauus TraHeii.
CoBpeMeHHbIE METOAbl KIMHMYECKOH M LIMTOrEHETHYECKOH JMArHOCTHKM. MeTobl

uuronoruu, ructonoruu. / 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.

CryneHTTepain  MHKPOCKOMUANBIK  QYHKLUHOHAIABIK MOPQPOAOrHACK MEH  anamHbiH
KACYIWIANIbIK, TIHAIK JK9HE OPraHbIK >KYHENepiH IaMbITy, OfapIblH JKAC ©3TepicTepiH
TEOPUSIbIK, NPAKTHKAJIBIK HKOHE FhUILIMH HACSNAPAbI KANbINTACTBIPY, TEOPUSIIBbIK IOHAEPAI
3eprreyre Heris Gonbin Tabblnajbl; KoCiOM MaHbI3[bl Jkeke KacueTTepAi Topbueney. /
@OpMHPOBAHHE Y CTYIEHTOB TEOPETUUECKHX, NMPAKTHYECKMX M HAYUHBIX IIPEACTABIEHHH O
MHKPOCKOMHYECKOH (PyHKLIHOHANEHOH MOPGHONOrHH U PasBUTHH KJIETOYHBIX, TKAHEBHIX W
OPraHHbBIX CHCTEM 4EJIOBEKA, WX BO3DPACTHbLIX HM3MEHEHWH, obecnedmBarolux 6asuc as
M3YYEHHUs TEOPETUYECKUX NMCUMILIMH; BOCIUTAaHHE NPO(ECCHOHATBHO 3HAYMMBIX KAUECTB
augbocTd. / 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;

4 cemectp /4 cemectp / Semester 4

KOO xommouenti / BY3oBckuii komnounent / University component

s ) T
JlaTbiH TimiH CTYACHTTEPIEC JaThlH MOp(bOHOFHﬂCbI MCH T'PEK-JIATBIH JICKCHKAChl HErI31HAEC

TEPMHUHOJIONHMANBIK JIATBIH TiNIH YHpETY; CTYACHTTEpPAI MaMaHIbiK OOHbIHLIA JeKIHNApAb
HEeFYpNBIM  OHIMIL KaObuidayFa, KoCiOM TEPMHHOMOTUAHbLI CAHAIBI TYpae MeHrepyre

| 16 | BIITK Luronorus  xone 5 |
! BJI KB 'UCTOJIOrHS
BD EK | 3MOpHONOTHA
HeriznepiMeH
‘ Lutosiorus U
TUCTONOTHSA c
| OCHOBaMH
aMOpHONIOTHH
Cytology and |
| Histology with the
basics of
) Embryology education of professionally significant personal qualities.
‘ 17 | BII JlaTemH Tim e
XKOOK | Jlatunckuii s3bik
BI/BK | Latin language
BD/UC

{

NanbiHAay; MaMaHpIK GOMbIHIIA OpBIC TUTIHAE A€, LIET TUIAEPIHAE I¢ 94eOMeTTI OKbIFAHA
JIEKCHKAMBIK ~ KUBIHABIKTApABl  k010. /  JlatuHckuit 3Bk 0ByuMT  CTyACHTOB
TEPMHHONOIUYECKOH JIaThlid Ha ©Oase 7NaTWHCKOH MOPQONOTHH M T'PEKO-TaTHHCKOrO
JICKCH4EeCKOro (OHAA, MOATOTOBHTH CTYAGHTOB K GoNiee MPOMYKTUBHOMY BOCTIPHATHIO
JACKUHH MO CTICHHAILHOCTH, OCO3HAHHOMY YCBOEHHIO RPO(ECCHOHANBHOH TEPMHHONOTHH,
CHATb JIGKCHUYECKHE TPYJHOCTH NPH YTEHHH JINTEPaTypsl IO CIELHANBHOCTH, KaK Ha
PYCCKOM, TaK M Ha HHOCTpaHHbIX s3bikax. / Latin will teach students terminological Latin
based on Latin morphology and Greek-Latin vocabulary; prepare students for a more
productive perception of lectures in their specialty, conscious assimilation of professional
terminology; remove lexical difficulties when reading literature in the specialty, both in
Russian and in foreign languages. -
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18 | BII | Broxumus 5 Kipicne. KneTkagarst 3aT anMacy/ibl perrey npuHimnTepi. Tipi skyiienepiid 6MONOruAnbIK | XuMUs
KOOK | buoxumus | KyphUIBIMBI, aKybI3Jap JKOHE ONapIBIH OHONOTHATBIK KACHETTEpl, HYKICONPOTEUHAEP, | XUMHA
BJ/BK | Biochemistry HYKJICONPOTEUATED JKOHE ONApABIH Tapanybl; (EpPMEHTTED; BUTAMMHACD; xemipcynap; | Chemistry
BD/UC | JTHITHITED; ropMOHAApP, OHONOTUANLIK TOTHIY; OpraHM3MCT] aKyBl3lap, KeMipcynap KoHe
MajUIap aNIMACYBIHBIH 63apa OaiinaHbICET; aF3aHbIH SpTYPT JeHrednepinae 3aT anMacybIHbIH
perrenyl
Beenenne. IIpHHIMIEI peryIsiuE oOMeHa BEIIECTB B KIICTKE. Bronornueckue cTpyKTYpHI
JKUBBIX CHCTEM; OCIKM M MX OMONOrHYECKUE CBOMCTBA; HYKICONPOTEHHbI, HYKIEONPOTEHIbI
| M HX pacmpocTpaHeHue; ()ePMEHThl; BUTAaMHHBL; YITIEBOABL, JMIHIBI,  TOPMOHBL,
OHONOIMYIECKOe OKMCICHHUE, B3aHMOCBA3b OOMEHa O€NKOB, YTTIeBOIOB U XKUPOB B OPraHU3MC;
perynsus oOMeHa BENIECTE Ha PasiHIHEIX YPOBHAX OPTaHH3MA.
| 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. -
19 | Bl i AJtaM XaHE 5 AnaM GHONOTHACH TYpasbl KBICKA TapHXH HIONY. DHU3HONOr HAHBIH Heri3ri oficTep. ArzaHbiH | AJaM aHATOMHACHL
KOOK | xanyapnap TyTacThIFel.  ['oMeocTas. DBHONOTHSIIBIK KOHCTAHTTAP. Knerkamap Men yimanap. Aznam | AHATOMHs HENOBEKa
| BA/BK | ¢pusHONOrUACH neHeciHin xypbuibiMbl. Kan xyifeci. Kan aiHaiBIMBI xyieci. JKypekrin ¢usuonorusamsik | Human anatomy
BD/UC I duzonorus | xacuertepi. Jlumda Tyitingepi. ThIHBIC ay KyHeci. AC KOPBITY xyHeci. 3op LIBIFapy SKyHecl.
| uenorexa u ' SupokpuHEAiK Kyie. JKyiike xyiiect. JKorapsl KyHke KkpI3meri. Tamarsurap. AnamM
JKHBOTHBIX KpaTkuii ¥cropuyeckuii 0030p ydeHHA O 6uonorud uenopexka. QCHOBHbIE METOHEL | MOP(OIOrHsCH
| Phisiology of dusnonornn. LenocrHocth opranusma. I'omeocTas. bUONOIMYECKUE KOHCTAHTLL. Knerxu u | Mopdonorus
| human and animals tkann. CIpyKTypa wernoBedeckoro Ttena. CHcrema KpOBH. CucremMa KpOBOOOpamIeHMs. | 9eJ0BEKa
. PusHoNOruYeckre CBOHCTBa cepiua. JinMdarnueckue y3nbl, CHCTeMa IbIXaHHMA. Cucrema | Human Morphology
: numeBapenHs. BhoenuTenbHas cHCTeMa. OHAOKpHHHas cucrema. Hepmhas cncrema.
Bricmas HepBHAS IEATEIHHOCTE. AHATH3ATOPBI
‘ A brief historical overview 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.
1 | Nervous system. Higher nervous activity. Analyzers. |
20 | bII OMBIPTKANBLIAP 5 | OMBIpTKaNB! 300MOTHAHEl 3€PTTEY *KOCHApH! JiopicTepieH, 3epTXaHalBIK cabaKrapian xoHe | OMBIPTKACHI3AAp
XKOOK | 30010rHsach eMTHXAHHAH, COHIAN-aK )Ka3Fbl AANATBIK IpaKTHKA#a# Typajael [lapicTepae OMBIPTKANR! | 300J0THACH!
| BA/BK ‘ 3oo0norus JKaHyapjiap KIaCTaphIHBIH KaJllbl 3aHABUIBIKIAPE] XIHE SBONIOLHUANBIK GarpiTTapsl Gepluenl. | 3oomorust
BD/UC | no3BOHOYHEIX eke OTpsATAIBIH, TYKBIMIACTAPABIH, JKaHYaplapibiH TYbICTapsl MCEH TYpliepiHiH | Oecrno3BOHOUTHBIX
| Zoology of | epeKIIeNiKTepi 3epTXAaHANBIK Cadakrapia, COX-1a »KoHE asFbl JaNajblk mpakruka | Zoology of
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Vertebfates

Ke3eHIHJe KapacThIphLila/ibi.
Ilnan W3ydYeHHs 20070FMM [IO3BOHOYHBIX COCTOMT M3 JICKUMiA, 71aOOpaTOpHBIX 3aHATHA H
9K3aMEHA, 4 TAKXKe JIeTHel noneBoil npakTuky. Ha meknuax narorcs obliye 3aKOHOMEPHOCTH
CTPOEHHMS KJIACCOB MO3BOHOUYHBIX KMBOTHBIX M 3BONIOLUOHHEIEC HaNpasienns. (JcoOeHHOCTH
OTHCIBHBIX OTPAAOB, CemeifiCTB, PONOB M BHJIOB JKMBOTHBEIX pACCMAaTpHBAIOTCS HA
s1abopaTopHbIX 3aHATHAX, Ha CPO # B IepHOA JETHEH MONEBOH NPAKTHKH. ‘

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.

Invertebrates

Tanpay

doiiniHina KomnorerTrep / KomnonenTel no Buibopy / Optional Components

21 | KEBIVT
K
OOJI/K
B
GCD/EC

Kacimkepanik xoHe
ou3Hec
[IpennpuBUMAaTEIDL
CTBO H OH3HEC
Entreprencurship
and business

5

TeopHsIIbIK, FHUIBIMU JKoHE MPAKTHKAIBIK 6LTiM apkpuIbl «Kocinkepiik jxaHe 6usHecy mani
CTyZeHTTepre Bu3Hec KOocmnap Xacayra, OHbl YHBIMIACTEIPYFa MOHE XKYPri3yre MYMKIHIIK
Gepemi. COHBIMEH KATap KOCIIKEPIIK KpI3MET >KYHECIHIE HaKTBl >K9HE TyRIHAAHTHIH
Macenenep/i Iienry VioiH KYKBIKBITHIK, SKOHOMMKANBIK, Oackapy MeH yWBIMIACTHIDY
M3CeIenpiH e yAIH FUIBIMI — IIePaKTHKABIK OHNay )KYHECIH KaJIbINTaCThIPA/IbL.
Jucunmumna  «IIpeAnpUHHMATETBCTBO ¥ OM3HEC» Uepe3 TEOpETHYeCKHe, HAay9JHBIE H
DPAaKTHYECKHE SHAHHS  0O3BONMT  cHOpMHpOBaTE y  CTYHEHTIOB TIOTOBHOCTE K
NPCANPUHUMATEILCKOH — JNEATENBHOCTH M K opraHusaumM  Ousneca.  Jlucummiuna
npencrapiuser  co0ol  CHCTEMATH33UMI0  HOPMATHBHO-NIPABOBHIX,  OKOHOMHYECKHX,
OpraHM3aIMOHHO-YIPABACHUCCKMX — 3HAHWM 1O BONPOCAM  CTAHOBIEHMs, BEACHUA
| MpennpHHMMATENLCTBA W OW3HECa, KOTOPBIE CTaHYT  OCHOBOH  JuIl  DasBHTHUSA
TpEeANPUHAMATENBCKOTO MBIIUTCHHS JUTY PEIIEHHs KOHKPETHBIX 3a/1a4 U JENOBBIX CHTYALHH.
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 for the development of entrepreneurial thinking to solve specific problems
and business situations

22 | JKBIUT
K
OO0JVK
B
GCD/E
C

Pyxanu >xaHFBIPY
Pyxanu KaHIBIPY
| Rukhani Zhangyru

Enbacmt H.Hasapbaestoin «bonamakka Oarmap: pyXaHH OKaHFBIpY» OarnapiaMalblk

PyxaHu )KaHFBIPYIbl XKEIE JKY3€re achblpy MiHAET] KOHBIIbI.
Kasipri 3aMaHHBIH TaabblHa CIMKeC KOFaM JaMybIHbIH Iprefli KaFMAAChIHbIH Oipl )KacTapibiy
GlmiMre, mparMaTHaMre, 0scekere KabilIeTTINIKKE JereH YMTBUIBIC OOTYBI KaKeT.

BiniM amyiisuiapIplH 3e¢peci MeH CaHACHIHBIH AWUBIKTBIFEl — PYXaHH KAHFLIPYIbI THIML
KY3€re achipy/IbIH 0acThl MapThl OONEIN TAOBUTATBL.

MAaKATACHIH/]A KOFAMHBIH PYXaHH JaMyBIHBIH OacHIMIBIKTAph aiKBIHIANGI, Garmap 6epiimi. |
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T

B mporpamMmHoil c¢raThe ImaBel rocymapcTea "Barusia B Oyayllee: MOAEPHH3AIMA
OBIIECTBEHHOr0 CO3HAHMA" M3NIOKEHBI OPHMEHTMPHI LYXOBHOrO PasBUTHs Hawero obiecrsa.
IlocTapnesa 3a/aua onepexaroieil MojepHH3aL|H OOIIECTBEHHOrO co3Hanus. B ycmopusx
COBPEMEHHOW peallbHOCTH, (yHIAMEHTANBHEIM TIPHHIMIIOM PasBHTHsS OONIECTBA JOIDKHO
CTA4TH CTpEMIICHWE MOMOJEKH K 3HAHMIO, K IPATMATH3MY, K KOHKYPEHTOCHOCOOHOCTH.
BOCHPHMMYHBOCTE M OTKPBITOCTh  CO3HaHWs OOY4alolMXCs — TNABHOE YCIOBHE
3¢ (exTHBHOR peany3alul MOAEPHU3ALMN 00IIECTBEHHOr0 CO3HAHUSL.

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.

23 | KBIVT | Hudpask Tlon xonuany cananapsl 6oibmma KP « ludpnbik Kasakcran» Memnexertik 6araapnaMachii AKT
K TEXHONOTHSIAP AL CHIIPY JKOHE XKY3€re AaChIPyZIBIH Ke3eHIEpiH, OSIeKTPOHIBIK KbI3METTEPA KOpCeTyaiy HKT
| OOIVK ‘ cananap GoHbIHIIA IHPIEIK IIaThOPMANApEIH, SPTYPI KociOu camanap 60HbIHIIE 1HPIBIK TEXHONTOTHATAP/B! ICT
B | Konpany CHAIpY, KONIaHy >KOJIapblH KapacThIpaibl.
GCD/E | Ludposrie JIMCIHTINFHA  paccMaTpUBaeT  3Tambl BHENpEHHS W peamu3anyu [ ocymapcTBeHHOH
C TEXHOJOTHH T10 nporpammel PK «Iludposoit Kazaxcrany», uudpossie miaTQopmel OKa3aHHA MEKTPOHHBIX
| OTpacisiM YCIyT, CHOCOOLI BHEAPEHMS H HCIONB30BAHMA IM(POBLIX TEXHONOMH B  PasIMyHbBIX
. | MpUMEHEHHs npoecCHOHANBHBIX 00IACTAX.
‘ Digital | Discipline considers the stages of implementation and implementation of the State Program
technologies by of the Republic of Kazakhstan "Digital Kazakhstan", digital platforms for the provision of
branches of electronic services, ways of introducing and using digital technologies in various professional
| application fields. _
24 | JKBII/T | Cwibaiinac «CpIbailnac >KeMKOpIBIKKA KapChl MoAeHHeT» moHl «KapaThUlbICTaHy FbUIBIMJAPEL, |
K YKEMKOPJIBIKKA MATEMATHKA JKOHE CTATHCTHKA» OarbiThl OOHBIHING ChIOAHIAC IKEMKODJIBIKKA KApCBI
OOJI/K | xapcel Mo€HHET | HOpMAaJapHibl 3epAeicyre GarbITTalFaH. BHONOrHANEIK XKoHe cabakrac FEUIBIMAAP, KOpIIaraH
B AHTHKOPPYILIHOHH 0pTa CanachiHAa KoHC (DHUIUKA-XMMHANBIK FHUILIMAAD CaNachlH/d, COHAAH-AK MATEMATHKa
GCD/E | as KynbTypa SKoHe CTATHCTHKA CaJlACHIHIAFE] GAPIbIK HOPMATHBTIK aKTillep KapacThIphLia bl
C Anti-corruption Hucnmunnvza CAHTHKOPPYILIMOHHA KyJIbTYypa» HAaIpaBJeHa Ha H3ydeHHe
culture AHTHKOPPYNIHOHHBIX HOPM IS HampaBlenus «ECTECTBEHHBIC HAyKHM, MATEMATHKA H
CTATHCTHKAY. PacCMATpMBAROTCS BCe HODMATHBHBIC AKTHl PETYIHpPYIOUMe GHONOIHISCKUE U
CMEXKEHHBIE Hayku, B cdepe OKpyXarouiei cpefisl W B cdepe pH3HUECKHX H XMMHYECKHMX
Hayk, a Tak ke chepe MaTeMAaTHKH ¥ CTATHCTUKHY.
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

L
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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.

35 | KBI/T | Dronorus
K | werizmepi HKOHE
COO/K | Tipminix
' B Kayincisair
‘ GCD/E | OcHOBBI 3KOIIOTMH
C u 6€300aCHOCTH
| | HKH3HEHIEATENBHOCT
"
| | Fundamentals  of
ecology and life '
i safety
|
|
26 | KbIl | TcKepsTiK IIelIes UK
TK Ilenopas puTOpHKA
00/ Business rhetoric
KB
GCD
EC

OKy ToH1 alaMHBIH KOpIIaFraH OpTaMeH Kayincis e3apa acep TICLIEpiH, aaaMHbH Kaylrncis
opTaja Tipminik eTyiH, SKOIOrHsIIBIK GaKTopIap/Ibl, KOPUIAFaH OpTa CAraChIHBIH FalaM/BIK
e3TepiCTEPiH KOHE ONAPHBIH CAIIAPBIH KapacTbipansi. COHBIMER KATap, Cy pecypCTaphiHblH,
oye 6GacceliHiHiH SKONOTMANBIK KRYINCI3AITiH, KEP PEeCcYpCTApblHbIH JErpajaliicsl Men
TO3YbIH, PKONOTUANBIK Toyeken, KP asbiX TymiK kayincizgiri xene KP TeppuTOpUsACHIHIATEI
AHTPOINOTEH/li 3C-OpEeKETIeH OalNaHbICTEl TabuFH, TeXHOIeH/ll anaTTapipl >KOHE onapiaH
KOpFaHy ToCLIAePiH KapacThIpapbl.

Vuebnas MUCLKIUIMHA PACCMATPUBAET CTIOCO0B 6e30TacHoro B3aHMONCHCTBHS YenoBeKa co
cpeiol  OOWTANMA, CYHNIECTBOBAHHWE YENOBEKA B fe30MacHOCTH  OKpYyKaromlel  cpefe,
sKOTOrHYecKrne (HAKTOPH U TTOOANEHbIC M3MEHCHHS KadeCTBa OKpYyXKaromeH cpessl W HX
HOCTENCTBAA. A TAIOKe, JKONOTHYeCKylo 6e30IacHOCTE BOAHBIX DPECYPCOB, BO3AYNIHOTO
facceiina, AETPajalMil0 K HCTOIEHHME 3EMEIbHBIX PECYpPCOB, OSKOJIOrHYECHE DPUCKH,
TIpos1oBONLCTBEHHYI0 Gesomacnocts B PK m CTHUXMHHbIE NPUPOJHBIE M TEXHOTCHHbIC
GencTeus Ha TeppuTopuM PK, CBS3aHHBIC C aHTPONOICHHOH NEATENbHOCTBIO H Croco05l
3aIUTH! OT HUX.

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 Kazakbstan and natural and man-made disasters in the
territory of the Republic of Kazakhstan associated with anthropogenic activities and ways to
protect them. ) _

Ickepiik memennik — CTyACHTTIH Kasak TUTiHAE OFBbIH KHUCBIHILI KYPACTHIPBII, aAKbIH
JKeTkize Giny KabimeTiH apTThpy. AZaM MeH KOFaM apachbiHarbl ©3apa KapbIM-KaThIHAC
SAETBLILIKTAPEH OUTyre yipery. Aybi3Ina %koHe xa30alra KapblM-KaTbIHAC XKacayIbIH TYpI
dopmanaps Kacibu jeHreiime Konmaxa Oimyre JaFbUIaHIBIPY. Kemmrinix angsiHAa o3
ceiiney, KOFAMIBIK-KOciOW IHCKYCCHSIapFa Karbica Oy NaribllaphlH KalBIITaCTRIpY. byn
[oH Kasak TUIH TONBIK MEHrepim, xasy, OKy, ©3 OHBIH, nikipin OUTIKTI, [Iewen JeHrenne
JeTkizyre, Mouepien cefineyre, 6onamax MaMaHHBIH COHNIEY OSTHUKACBHIH KanbIITACTHIPY
Ke3jerneni.

Jlenosaa puTopuKa — I1OBBIIIEHHE YMEHWH CTYACHTa TPAMOTHO $opMyTHPOBATH MBICITH Ha
Ka3axXCKOM fI3bIKe ¥ JOCTOBEpHOM mepenade ux mo anpecara. OOydeHHE 3aKOHaM o01IeHHsA
genoBeka ¥ 0bmecTBa. MOTHBHpOBaHHE K OOY4CHHIO Ha MPOQECCHOHANBEHOM YPOBHE
pasnmuEeM GOpMaM MMCHMEHHOH ¥ YCTHOH KOMMYHHKALH. ®OpPMHUPOBAHHE HCKYCCTBA
ITy6/IMYHOrO  BBICTYTUIEHHS, YMEHHH BCTYNaTh B obmiecTBEHABIE U NpoecCHOHANLHbIC
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Kannw Ginim Gepy
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OUCKYCCUHM. JlaHHasl AMCIMIUIMHA [O3BOJMT MAKCMMalbHO OCBOMTh Ka3aXCKUH A3bIK H
cnocOoOCTBYET Ha BBICOKOM PHTOPHYECKOM YPOBHE (POPMMPOBAHMIO 3TUKM MHChMA, YTEHHS,
nepenayn cOOCTBEHHEIX MbICIEH B MHEHUHA

Business 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 op nions.

- KOO komnoHenTi / BY 3oBckuii komMnonent / University component

S cemecTp /5 cemecTp / Semester 5

5

"Mukpobuonorua" KypchIHBIE MIHAETI-CTYIEHTTepe MUKPOOHONOTHAHBIH HETi3ri amicTepl
Typansl TYCIHIK KalBIITACTHIPY, OakrepusATap MeH BUPYCTAPIbIH KyleneHyi Typamisl,
GaKxTepuaIap MEH JKaHyapiuapAblH NPOKApHOTTaphl MEH BHPYCTAPBIHBIH HETI3rl Kacuerrepi
Typansl TYCiHIK ©epy, COHFAH-aK oONapra >KYKNalbl aypylapAblH XHMHOTEpPATMSICHIMEH,
BaKIHONPODHITAKTHKACHIMEH TaHBICTEIPY. Kypc KapamaHeMaputap, Oaktepusiiap MeEH
BUPYCTapIbIH KACHETTEpPI MeH YHBIMAACybl Typajhl 3aMaHayW YFBIMAAPFA HETi3JeNreH.
Muxpobuonorus naHi MeH MIHAETTEpL

3ajaya kypca “MHKpOOHONOrHs” COCTOUT B TOM, UYTOOMI COPMHPOBATH Y CTYICHTOB
TOHATHE 00 OCHOBHBIX METOJaX MHKPOOWONOTHM; IaTh NPEACTARICHHS O CHCTEMAaTHKE
faxTepHii 1 BUPYCOB, 06 OCHOBHBIX CBOHCTBaX NPOKAPHOT ¥ BUPYCOB DaKTepHii W KHBOTHDIX,
a TAKKE O3HAKOMHTh HX C IIOAXOJAMH 10 XHMHOTEPANHH H BaKIHHONPOQHIAKTHKE
MAQEKIIMORHBIX 3aboeBanmil. Kypc OCHOBAaH Ha COBPEMEHHBIX IIPEICTABIEHMAX 00
OpraHm3alldd M CBOICTBaxX MpPOTHCIOB, Oaxrepud W Bupyco. [lpenmer u 3amaun
| MHKpODHOOTHH.

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.

' Hutonorus

THCTOJIOTHS
[uronorus
CHCTOIOTHs
Cytology and
Histology

KIHE

27 | KII | Muxpo6uonorus
JKOOK | Muxpobuonorus
T1JI/BK | Microbiology
PD/UC
|
|

|

28 | K11 Bupyconorus
XKOOK | Bupyconorus
I1JI/BK | Virology
PD/UC

|

BupyconorusHple ToHI MEH MiHzerTepi. Muxpoopranusmziepai amburybi. Tipi Tipiuimik
xyHecinoeri  MHKpPOOPTQHH3MACPHiH  JKarfaHbl.  MHKPOOPTaHM3MAEpPHl  3ePTTCYAIH
MHKPOCKOTIHANBIK ~ omicTepl. BHPHOHAApPARIH  KYpBUIBIMBI  MEH  XHMISUIBIK — KYpaMmbl.
Bupycrapas! KyIbTHBHDEY.

| Mpenqver  ®  3apaud  Bupycomorwy.  OTKpeITHE  MHKpoOpTaHu3MoB. Ilomoxenue |
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MMKPOOPTAaHM3MOB B CHCTEMC JKHBBIX CYIIECTB. MMKPOCKONMYECKME METOLBI M3y4eHM:
mukpoopranmsmoB. CTpyKTypa M XHMMMYECKMH COCTaB BUPHOHOB. KynbTuBHpOBaHME
BUPYCOB.

The subject and objectives of virology.. The discovery of microorganisms. The position of
microorganisms in the system of living beings. Microscopic methods of studying

microorganisms. Structure and chemical composition of virions. Cultivation of viruses.

29 | KII DBOIIOLMIIBIK 17T1M
JKOOK | OpontonponHas
II/BK | y4enue
PD/UC | Evolutionary

Science

30 | BIDKO | OcimzixTep
K (UBHOJIOTHACH
Bl BK | ®uznonorus
BD UC | pacrenui

Plant physiology

IIoHHIH Ma3MyHBI JKepAeri Tipl OpraHu3M/IEpAiH BOMIONHACHHA OaHIaHbICTHL Macenenep iy
KEH ayKbIMBIH KAMTW/bl JKOHE HETi3ri SBONIOLUSIBIK TEOPHsAIapMeH TaHbiCy, JKepneri
GUONOTHABIK 3BONIONMSILIK AANEAAEpIi TANAAY, DBOMIOUMSIBIK ACTIEKTiNerl OHONOrHAILIK
KypHUTBIMIAP/IB], TIPOTieCTep MEH XKYHeNepa CanblCTHPMANB! TaNzay, MOMyNISUHAIBIK XKIHe
3BONIOLHUIIBIK FEHETHKAHBIH HET13I] IPHHUMIITEPIH 3epPTTeY.

Conepkanye JUCHHUIUTHHE] OXBATHIBAET ITHPOKHIl KPYT BOTIPOCOB, CBA3AHHBIX C HBONIOLMEH
JUBBIX OpPraHW3MOB Ha 3emjle, M BKIIOYaeT B ¢e0f 3HAKOMCTBO C OCHOBHBIMU

| 3BOMOLUOHHBIMA TECOpUAMHU, aHAIHN3 CBUACTCILCTB OMONOrHuecKoH 3BONIOLIMM HaA 3BMII€,

CPaBHUTENBHBIA aHANN3 GHOTOTMYECKHMX CIPYKTYP, NPOIECCOB U CHCTEM B JBONIOLHMOHHOM
acIeKTe, U3ydeHWe OCHOBHBIX IIPHHIMIOB ONYIAIHOHHON H 3BOIIOLMOHHON NEHETHKH.

The content of the discipline covers a wide range of issues related to the evolution of living
organisms on Barth, 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. B

OciMiKTep TIpUILTIriHiH TPOUeCcTepi; 6CIMAIK KIeTKa MEH YINajaphiiaarsl Gru3HONOTHAIbIK
ITPONECTEPAIH aIMacybl; OCIMIIKTEPAIH HETi3Ti (M3MONOTHANILIK MPOLECTEP]; Cy aIMacybl,
TPAHCIMpAIHS, THIHBIC any XKoHe (GOToCHHTe3. OCIMIIKTEPNIH MHHEDANIBIK KODEKTEHYI.
Ocy, namy, OHTOrOPMOHIAp; OPTAHBIH OPTYPNi JKaFAaHNapbiHja OCIMJIK aF3achlHBIH
TYPAKTbUIBIFbL, OMIPIIEHAIT], a513Fa XKOHE TY3Fa TO3IMILIN Typaibl TYCIHIK.

IIpotiecchl KH3HEAEATENbHOCTH PACTEHHIT; GU3HONOrMYECKUe POLECCH 0OMEHa B KIETKAX U
TKAHAX PACTEHMH; OCHOBHbBIE (DH3HMONOIMHECKME IpPONECCH PACTEHHH; BOAHBIA OOMEH,
TpaHCTIMpanys, [Akxanue 1 GorocuHTes. MuHepanbHOe MUTAHHE pacTeHui. Poct, passurue,
(uTOrOopMoOHEI;,  MOHATHE 00  YCTOMYMBOCTH,  JKM3HECIIOCOOHOCTH,  MOpO30- H
CONCYCTOMYHMBOCTA  PACTHTENBHOTO OPraHM3Ma B DPasOMYHBIX  YCJIOBHSX — CPEHBL.
BroxuMIgecKoe MpeBpanieHle BEMecTB; JJOKOH U NPOPaCcTaHUE.

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.

Boranuka, XMMH:A
Boraguka, XUMAs
Botany, chemistry
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Huronorus

31 | KII MosnexkynanelK | 5 | KypcThlH GarnapiamachiHa TeHHIH Monekynansik Omogoruscst amicrepl, JHK xeone PHK JKIHE :
JKOOK | buonorus KYPBUIBIMBIH 3€PTTEY/IH KCIIEPUMEHTAN bl TICIAEP, PO - XKIHE SYKAPUOT TEHOMAAPE! MEH | IMCTONOTHA .
IJI/BK | MonexynapHas | reniHiH KyYpBUIBICEIHA CAILICTBIPMAUIB! Taljdy, MATPHUATBIK TPOLECTEPAIH MONEKynanbix- | Lluromorus u |
PD/UC | bromorus TEeHETHKATHIK MCXaHH3MIEPIH 3€TTEY: PEILUTHKALINs, TPAHCKPHIILULA, KEPl TPAHCKPHIIIHA XOHE | THCTONOTHA l

Molecular Biology TPABCIALMSA; TeHETHKANBIK KOATBI OKY KIpei. Cytology and ‘
B nporpamMmy Kypca BXOOMT H3ydeHHE METOIOB MONEKyIspHOH Ouonormu rema; | Histology
‘ SKCTIEPHMEHTANBHBIX MOAXOHOoB HccnenoBanms cTpyktypsl JIHK u PHK; cpaBuuTenpHbIH
| aHANU3 CTPOEHHSA IEHOB U TEHOMOB IPO- U SYKapHOT; U3YUEHHE MOJIEKYIIAPHO-TEHETHYECKNX
‘ MEXAHM3MOB MATPHYHBIX TIPOLECCOB: PEILIMKALINH, TPAHCKPUIIIHMH, 00PATHOM TPaHCKPHILLHHA
M TPaHC/LILMK; PACHIH(POBKA FEHETHYECKOr0 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, reverse transcription and translation;
| ) . | deciphering the genetic code.
Tanjay 6om,mma romnouerTTep / Komponenrsn: 110 BLIGOpY / Optional Components

32 | BIVTK | ITapasuronorus |5 | IToHHIH Ma3MyHBI TApa3WTTEp MEH ONAp/BIH HeNlepi JKoHe KOoplaraH opTara KaThHachl, | OMEIPTKACKI3IAP |
BI/KB | IlapazuTonorus | conpaii-aK MapasWTTIK aypynap MeH ONap/blH TaToreHIepiMeH KYPECYAlH Liapanapsl MEH | 300JI0THsCHI
BD/OC | Parasitology TocULAEp] Typankl GIpkaTap Macenenepsi KaMTHABL. 3oomorug

Comepxanue JUCLUIUIHHBLL OXBaTBIBAET KPYr BOIPOCOB O IapasHTax H ux | 6ecrmo3BOHOYHBIX
B3aHMMOOTHOIIEHUAX C XO35MEBAMHI M OKpY)Karomeil cpefoi, a Taioke o mepax u cnocobax | Zoology of
6OpEOBI C MAPA3UTAPHBIMU 3200JEBAHMAMHU U MX BO3OY IUTEIAMM. Invertebrates |
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 ‘
I - | parasitic diseases and their pathogens. ;

33 | BIVTK | ®unoredus xaue 5 i IToB Ma3sMyHbI TAKCOHOMMAIBIK 3KUApATTHIK XyHeHi Kypy TEOpHMsCbl MEH NpaKTHKAChiHa, 3o0i0rus, 60TaHHKA
B/KB | cucremaruka | COHjali-aK  (HIOreHe3epAi KalTa Kypy OJKOHE MHTEPIPETALMANAY TEOPUACHL MeH | 300710THs, 6oTaHHKa
BD/OC | nerizaepi | mpakTHKachiHa GaANAHBICTEl CYPAKTAPAbl KAMTH/IbL. Botany, Zoology

OcHORBEI | ComepskaHHe MCIMIUTHHEL OXBATBIBAET KPYT BOTPOCOB, CBA3AHHBIX ¢ TEOPHEH H IPaKTHKOM
CHUCTEMAaTHKH H CO3IAHMS TAKCOHOMHYECKOH HH(pOPMAIMOHHONW CHCTEMBI, 4 TAKOKe TEOpHEH W TPaKTHKOH
(hHITOTeHHHI PEKOHCTPYKIUH ¥ HHTEPIIPETAlluM (PHIOTEHE3OB.
Basics of taxonomy The content of the discipline covers a range of issues related to the theory and practice of |
and phylogeny creating a taxonomic information system, as well as the theory and practice of reconstruction
‘ and interpretation of phvlooenesw . | |

34 | BIVTK | Metosas 5 ‘ [ToHHIH Ma3MyHBI, NPHHIANTEP], KOJJAHy aschl XOHE MEICA] PETIHIE KOIJaHy 9micTepi | BroxXmMusA

BI/KB | mccmenoBaHus (bmnxa«rmmmmx Herizaep/iy GuonoimmMepIepi (bpammomxay JKoHe IeTeKUHANay, MpIcan | BHOXHMHUS
| BD/OC | 6uomonmepos PETiHE KONAAHY XKoHE KOJIIaHy asCHIHBIH NPHHIIHIITED], MONEKYITAIBIK OHONOrHAHBIH TunTik | Biochemistry
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Buononumepinepal
3epTTey 9MICTEPi
| Methods of
investigation of
| biopolymers

ecenTepiH ey yiin KoMOUHALMAIAYFa HEeri3IelIeH OChIHAAH aMICTeal KYPaibL.

Conepykanue AMCLMIIIHHBL OXBAThIBAET (PU3UKO-XMMHUYECKHE OCHOBBLI METONOB NETEKUMU H
paknuonypoBaHus OHONONMMEPOB, MPUHUMIEL, ODNACTH NPUMEHEHHA M TIPHMEDHI
JCTIONB30BAHMS TOOXO0M0B, OCHOBAHHLIX HA KOMOMHHUPOBAHUH TAKMX METOJIOB, JUIS PEIICHHA
TUMHYHBIX 33134 MONEKYJLIPHOH OHOJOTHH.

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.

35 | BIVTK ! duno-
' BI/KB ,OHTOTEHE3ET]
BD/OC | ropMorzap
TopMOHEL B Quno-
| 1 OHTOreHese
Hormones in
phylo-and
| ontogenesis

TToHHIH Ma3MyHbsl KYPBUIBIMBL, eNIemi, GH3HKATBIK-XHMHANBIK KaCHeTTepl, CHHTE3ReNy
Tacingepi GOMEIHIIA apTYpIi 3aMaHayH MPOLECTEPMEN, COHBIMEH KaTap, MOJIEKyna periHie
rOPMOH/IaDIBIH,  HEHpOTPAaHCMATTEpNEpHiH, — YINanblk  (akroplmapAblH — 2cep €Ty
MexaHu3MJepl  Typalbl, COHOal-aK ~ BOIIOIHS MeH OHTOTreHe3eri  Kypheni
YABIMIACTBIPHLIFAH HEHPOSHAOKPUHAI HKYHEHIH KaMBIITacy 3aH/IbUILIKTAPBL Typaibl Kasipri
3aMaHfbl TYCIHIKTEPMEH TaHBICTLIPY.

Conepxanue OMCOMIUIMHEI  BKJFOUaeT B ce0J 3HAKOMCTBO C
TIpE/ICTABIEHHAMH O NPOLIECCAX, BELIBHHYBIIMX Pa3HooOpasHble 10 CTPYKIYpE, pasmepam,
PH3NKO-XMMHUYECKHM CBOMCTBaM, criocobaM M MECTaM CHHTe3a, a TakoKe MeXaHW3MaM
HENCTBAS MOJIEKYNB Ha DPOJb TOPMOHOB, HEHPOTPaHCMHTTEPOB, TKAHEBBIX (axTopoB, a
TAKXKE O 3AKOHOMEPHOCTSX (OPMUPOBAHUS B IBOMIOUMU M OHTOrEHE3e CIOXKHO
OpraHu30BaHHON HEHPOIHIOKPHMHHON CHCTEMBL

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 well as the mechanisms of action of the molecule on the role of hormones,
peurotransmitters, tissue factors, as well as on the patterns of formation in the evolution and
ontogeny of complexly organized neuroendocrine system.

COBPEMEHHBIMHA |

AJlaM XKaHe
Xanyaprap
(H3HONOTHSACH
®u30T0rysg 4eI0BeKa
M KHBOTHBIX
Phisiology of human
and animals

6 cemecTp / 6 cemectp / Semester 6

| Teneruxa
T'eneTnka
‘ Genetics

36 | KII
JKOOK
HJ/BK
PD/UC

CCICKOHHA U MCAUIHHE.

TIoHHIH Ma3MyHB! TYKbIMKYalaylibUIbIK JXKOHE ©3rePriluTik KyObITbICHIMER OaNIaHbICThL, OCHI
KyOBUTBICTAPABIH ~ MOJCKYNANBIK  HETI3IHEH — Kasipri CeNeKIMs MeH  MeIHlHHana
TYKBIMKYaNayIIbUIbIKKAa ~OarBITTaIFaH  acep eTy[iH TEOpUIILIK HerijepiHe peHiHri
CYpaKTapIbIH GApIBIFRH KAMTHABL AF3anap/ibH TYKBIM KyalaylTbUIBEbl MeH e3reprilTirid
3epTTeyAil Herisri Tocingepi (MOJEKYTANBK, XPOMOCOMJBIK, KNETKANBIK, ar3anibik,
MOMYJIAIIASIBIK).

|
Conepmamde OUCHUIIIMHBL OXBATbIBAE€T BeCh KPYI BOINPOCOB, CBA3AHHBIX C ABJICHHMCM

HACJIEJCTBEHHOCTH M H3MCHYHMBOCTH, OT MOHGKy.TI)IpHOﬁ OCHOBBI JTHX SRBJICHUH 10
TEOPETHICCKUX OCHOB HATIPABIIEHHOTO BO3JEVCTBHS Ha HACIEACTBEHHOCTE B COBpCMeHHOf:I
OCHOBHBIE TIONXOABI HCCIENOBAWUA HACICACTBCHHOCTH |

MosneKynanblK
6uoIorug
MonexyispHas
Ouronoryst
Molecular Biology
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M3MEHYMBOCTH OPTaHH3MOB (MONEKY/ISPHEI, XPOMOCOMHBIH, KIETOYHbIH, OPraHU3MEHHbIH,
HOIY I OHHBIN ).

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).

37

KI1

KOOK
MJI/BK
PD/UC

Buonorususl

OKBITY 9flicTEMECT
Meronrka
o0yueHus
buomorun
Methodology of
teaching biology

BHOZOTHAHBl FBUIBIM pETiHAE OKwTY oficremeci. BOO noml. bBHOMOTHAHBL  OKBITY
oIICTEMECiHIH KBICKAIA TApHXbl. DBHONOrHS OpTa MEKTENTeri OKy IoHI periHje.
BuOTOTHANBIK  OimiM  GepymiH  MasMyHBl MCH  MAaKcaTTapbi. bHOSOTHAHEI  OKBITY
gjicTeMecineri Heri3rt AUAaKTHKANBIK YCTaHbIMAAP.

Meromuka obydenns Guonoruu kak Hayka. IIpemmver MITb. Kpatkas mcropus METOIMKH
obydenns Ouonoruy. buonorus Kax yueOHBIH NpeaMer B cpenrel mxone. ComepkaHue H
nenn Guonorudeckoro obpazopanus. OCHOBHBIE AMIAKTHYECKHME NPHHLMIBL B MCTOAUKE
06yuenus OUONOIHH.

Methods of teaching biology as a science. 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.

Minor Kocsimina 6iniv Gepy 6araapaamackl GoRbIHIIA HIHAED /

JMCHANIMALI 110 TOHOJHUTeNbHOHA 00pazosaTe/IbHas nporpamMme Mineor /

Disciplines in the additional educational program Minor

38

| BITKO
OK
BJI BK
| BD UC

| Buodusuxa
Buodnsnka
Biophisics

5|

Kasipri 6umodusnka - Oyn Tipi OpraHM3MIEPAIH OapibIK JIeHrefiiae 3epTTENeTiH eMip
KyOBLITBICTApEIH  MONeKydaian 6acTal KICTKANBIK JKIHE Guochepainbix meHreiire aeiin
seprrey. Herisri Gomimiep: TEePMOIMHAMHKA, MeMOpaHANADMBIH  KyPbUIBIMBL  MCH
dyskuusnapel, GuonoreHuManiap, (GOTOOHMOIOTMAIBIK MPOLECTED, Tipl OpraHU3MJEpre
pu3MKanbIK GaKTOpIapablH SCepi.

CoBpemenHas 6uodu3MKa — 5TO M3YHEHHE ABICHMM JKU3HM, M3YyYaeMBIX HA BCEX YPOBHAX
OPTaHM3AIMY HKUBBIX OPraHM3MOB HAYMHAs OT MONCKYIAPHOTO JO KJIETOYHOrO u
6uocheproro. OCHOBHEIE pasleNbl: TCPMOIMHAMMKA, CTPYKTYpa H ¢bynkun MeMOpaH,
GHONOTEHIMATEL, (OTOGHOTOrHYECKHE MPOLECCH, JieHcTBre (usndecknx (akropop Ha
JKUBBIE OPTaHU3MBI.

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.

duzura
du3uka
Physics

39

BIl

Kazaxcran

| JKOOK | OuopecypcTapst

KP OHONOTHSIBIK Kayilcismiri. buopecyperap Typansl Tycimik; GuopecypcTap Typiepi;
dhmopa Men (ayHaHEIH Typiik anyaHTypiutiri; KasakcTaHHBIH Kep YCTI OMBIPTKAJIBI

3ooorus, HoTaHHKa
3oonorus, 60TaHHKa
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| BIBK

Buopecypchl
BD UC | Kazaxcrana

Bioresources of

Kazakhstan

JKaHyapiapbiHbIH ~ PECYpcTaphl;  OanbIKTapiblH  TAKCOHOMHNBIK ANyaHTYPAULINL JKOHE
OJNAP/IBIH OHEPKACINTIK PeCYpCTaphl; CyAa KY3€TiH XKOHE XKEP YCTI KYCTaphIHbIH PECypCTaphl;
KP ¢nopackl MeH (ayHACHIHBIH TaOMFH PECYpCTAphIH YTHIMIBI NMAianaHy »OHE OJaplsl
KOpray.

Buonorudeckas GesonacHocts PK. Ilonsrae o 6mMopecypcax; BHIE OHOPECYPCOB; BHAOBOC
pasHoobpasue dropsl 1 GayHsI; PeCyPCH Ha3eMHBIX TTO3BOHOYHBIX KHBOTHEIX Kasaxcrana;
TAKCOHOMHYECKOE pPa3HooOpa3ue PHIOHOTO HACENCHHS W WX IIPOMBIIIICHHBIE PECYDPCEHI,
pecypchl BOJAOIUIABAIOLIMX M HA3EMHBIX NTHL, PALHOHABHOE HCIONLb30BAHWE NPUPOAHBIX
pecypcoB duiopsl # dayssl PK n nx oxpasa.

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. B

Botany, zoology
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OK

B BK

BIDKO ‘ Buomerpus

Buomerpus
Biometrics

BD UC

IToHHIH Ma3MyHbl MATEMATHKAIBLK, CTATHCTHKA JIICTEPIMEH OHOIOrHs, MEAHIHHA HOHE aybLll
AP YAIIBUIBIFR] CANachHIAFE! YKCIEPHMEHTANIEL IEPEKTEPAl KIKTEY, OHICY XKOHE Talnayra
GailJIAHBICTH  OapIBK CYpaxKTapis! KaMTHABL — BIKTHMAaIIBIKTap TEOPHACHINBIH HEri3ri
Tyciniri. JJUCKpeTT] Ke31eHCoK maMaliap. Y3/IKCI3 Ke3AeHCoK mamarap.

ConepaHye IMCIHTLTHHEL OXBATHIBACT BECh KPYT BOTPOCOB, CBA3AHHBIX C KIACCH pRKALIMeH,
06paboTKOMH 1 aHAIN30M DKCIEPUMEHTANBHBIX JAHHBIX B O0NACTH OMOJIOrHH, MEIUITUHEL H
CENBCKOTO XO34HCTRA METONAMH MATEMaTHYECKOH CTaTHCTHKH. OCHOBHEIE NPCACTABICHML
Teopuy BeposTHOCTeH. JlHCKpeTHsle ClyyaiHble Beauumubl. HenpepeiBHbic ciyyalHble
BEIUYMHB]. :

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 probability theory.
| Discrete random variables. Continuous random variables.

MaremaTHKa
MaTeMmaTHKa
Mathematics

7 cemectp / 7 cemectp /Semester 7

KOO xomnonenTi / BY3onckuii komnonenT / University component
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KIT

JKOOK
 TII/BK
PD/UC

| Krretka
OUONOrUsICH
Buonorus KieTku
Cell Biology

[ToHHIH Ma3MyHB! KIETKaHbIH KYPBUIBIMIBIK-QYHKIMOHATIHK, YHEIMIACTEIPELTYBIMEN JKOHE
MaKpOMOJIEKYIalapAbiH KYPAEI] ©3apa SPEKeT €Ty XKeNICIMEH, ONap/IbIH KEIIEHICPIMEH JKOHE
TIpIIiIiK 9pexeTi NpoLeciHeri KITETKaNbIK KOMIAPTMEHTTEPMEH OaiaHpICTBl CYPAKTAPABILL
DapublK, IeHOEpiH KaMTHAbL.

CojiepKaHue IMCIMIUIMHEL OXBATHIBAET BECh KPYT BONPOCOB, CBA3AHHBIX CO CTPYKTYpHO-
QYHKUMOHANBHOH  OpraHwsamuell  KJETKM M CIHOXHOH  CEThIO B3aUMOICHCTBUM
MakpOMONEKyJ, WX KOMINIEKCOB M  KIETOYHBIX KOMIAPTMEHTOB B  Mnpoueccax
KHU3HENEATENLHOCTH.

Iuromorus
THCTONOT U5
Iutonorns
TCHCTONOI'HS
Cytology and
Histology

JKSHE
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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.

|

|

|

Tanpay
5

I [ Goiibinma komnonerrrep / KomnonenThi no BLIGOpY / Optional Components _
42 | BOTK | Mmmysonorus | IMMYHONOTHANBIK ~ Kajaranay/piy, KAa3ipri 3aMaHfFbl  TYKBIPHIMIAMACHL, HMMMYHHUTET | AJaM JKOHe KaHyap
LI KB ' WmvmyHOonorus TEOPHACH], KIETKAIBIK JKOHE ryMOpalbAbiK HMMyHHTET, HLA Ky#eciHiH KyphUIbIChl MeH | (PH3MOIOTHSCHL
BD EK | Immunology GYyHKUMSIIAPEL. dusnonorn
CoBpeMenHas KOHITSTITIHI HMMYHOJIOTHYECKOIO Ha/[30pa, TeOPUs. HMMYHHTETa, KIETOUHbIA H | 4eI0BeKa "
‘ I'yMOpaITBHEI HMMYHHTET, CTpoeHHE U pyHkuns HLA cucTembr JKHBOTHBIX
| | | The mgdem concept of immune surveillance, theory of immunity, ceflular and humoral Humgn and animal
B immunity, the structure and functions of the HLA system. | physiology
43 | BIITK | UmmyHONOr A : 5 HIMMYHOJOT¥sT JKoHE ATNEeproioTHS KypChl aJUIEPTHANbIK aypylaapabih, 3THONOTHACE! MeH | AZaM dKoHeE KaHyap
BA KB | xoHe HATOTEeHES1H, MMMYHILIK, AUATHOCTHKA 9JICTEpIH 3epTTeyre OarsTTafaH. (HU3HOTOTHACK
BD EK | ammeprosorus Kypec WMMYHONOTHH H aJJIEPTOJIOTHH HAIpaBleH Ha M3yuyeHWe STHONOTHM M NaroreHesa | DH3HOIOrHA
HWmMmyHOnOrus | anneprudeckux 3abosieBaHKi, METOTOB HMMYHOJHAIHOCTHKH. 4eNOBEKA H
aseproyIorus l The course of Immunology and Allergology is aimed at studying the etiology and | XKHBOTHBIX
Immunology  and | pathogenesis of allergic diseases, methods of immunodiagnostics. Human and animal |
Allergology _ ) | physiology |
N Tangay Golipinma xomnouerrrep / Komnonenrs: no Boibopy / Optional Components _ o8l
44 | BI/TK | Buowndopmartnka 5 Kypc crymenTTepii WHTEpHET apKBUIBI KON OKETiMAlI OuoNorusnbik MamiMerTepiin | Mudopmarnka
BJ/KB | BromadopmaTnka OalifbIFLIMEH JKOHE alyad TYpIILTTiMeH, onapabi OMoMHQOPMATHKAIBIK TalmayHHBH | MudopmaThka
| BD/OC | Bioinformatics MYMKIiH/IKTepiMeH, KON JKeTiMai ouiaiin Garmapiamaapae! KOJLaHa OThIPBIN, TAHBICTEIPY AR | Informatics
! MmakcaT erenl. Kypc aschiHAa OMONOrHMA SKoHE MeAMIMHA OOHBIHIA HErisri ManiMerrep
0a3achl JKOHE Onapra eHrisinred OHOMHGOPMATHKANBIK Tasiiay Oarpgapnamanapsl CrsKei-
TerKeiNl TaTanaIbl.
Kypc CTaBHT cBOeil IENbI0 O3HAKOMIIEHHE CTYHEHTOB C 0OraTcTBOM M MHOroo0pasmem
OOCTYNHBIX ~ 4€pe3 MHTECPHET OHONOIMYECKMX  JAaHHBIX, C BO3MOXHOCTAMH WX
OHOHH(POPMATHYECKOr0 aHAH3a ¢ IIPHMEHEHHEM JOCTYIIHBIX OHNAHH mporpaMm. B pamkax
Kypca MOApoOHO pa3bHparoTcs OCHOBHBIE 6a3hl NAHHEIX 10 OHMONOTHY M MEOUITHHE H
BCTPOCHHBIE B HHUX IPOrpaMMbl OHOMH(POPMATHHECKOIO aHAIHU3A.
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. ]
| 45 | BIVTK Buonorusinarsl 5 | IloHHiH Ma3MyHBI MOJNEKYNANBIK OHONOTHA, TEHTHKA JKOHE AaKmaparThlK OHonorus | buoMerprs
BEA/KB MATEMATUKANBIK | CaNMachIHAarhl SKCIIEPMMEHTANIBI MOJNIMETTepAi MAaTeMaTUKAlBIK CTaTHCTHKa omicrep | buomerpus
BD/OC | anicrep | apKBUTHI XXiKTey, SHIEY JKaHe Tajay OalansICThl OapibIK CypaKTap bl KaMTH/IbI. Biometrics ]
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MaremaTH4YECKHE |
METOIBI B

| 610A0THHU

i Mathematical

‘ methods 1n biology

ComepxaHHe OMCIMIDIMHBL OXBarbiBacT BeCh KPYr  BOIPOCOB, CBS3aHHBIX C
knacchukaiyei, o6paboTKOl M AHAIH30M JKCTICPHMEHTANBHBIX [AHHBIX B obnact
MONEKYJIAPHOH OWONOTHH, IEHETHMKH ¥ HHPOPMAUMOHHOH OHOMOTHH METONaMH
MATEMaTHIECKOH CTATHCTHKH.

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.

Tangay

Goiipnma komnoHerrTep / KommoHenTsl o Buibopy / Optional Components

46 | BII/TK | [eHIiK MHXEHEPHs] ‘ 5
| BA/KB | I'enHas HEDKCHEPUS |
BD/OC | Genetic |

‘ engineering

IlonHiH MasMyHbl OHOTEXHONOrMNJA, MENUMIMHAAA OKJHE aybll ILIApYallbUIbIFbIH/A
IIpakTHKafia KOJNAHy YUIH MaHBI3IBl Kacuerrepi 6ap OpraHu3MICp KYpYy MaKCaThHIA
GakTepuAnap, aWILITKBUIAP, CYTKOPEKTLIED KOHE OCIMIIKTED KilCTKamaphiHAaTsl reHaepal
KJTOH/IaY ’KaHe SKCIIPECCHH YIIIH BEKTOPIBIK YHENepIi a3ipiey CarachiHaFsl KalbIMTackan
JoHe NAMBIN Kejle )KAaTKAH OaFbITTap Typaibl Ka3ipri TYCIHIKTEpAIH Heri3AepiH KAMTHIEL
CofepKanRWe JMCUHMINHHEL OXBAaTEIBAET OCHOBBl ~COBPEMEHHBIX IpEJCTaBNEHHH O
c)OPMHPOBABIIMXCA U PA3BUBAIOLIMXCS HATIPABIEHMSX B OONACTH paspabOTKM BEKTOPHBIX
cucTeM IS KIOHHPOBAHMS M OKCIPECCHY TI'€HOB B KIETKax Oakrepui, APOXOKEH,
MJIEKONUTAOIMX U PACTEHUI ¢ LIENbIO CO3IaHKMs OPIaHU3MOB CO CBOMCTBAMHE, BXKHBIMM 111
IIPAKTHYECKOr0 MPYMEHEHUS B GHOTEXHONOTHH, MEIMIMHE U CENbCKOM X03IHCTBE.

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

| T'eneruka
[enmeruxa
Genetics

| practical application in biotechnology, medicine and agriculture.

BIVTK
BJVKB
BD/OC

MeaunmmHansIK 5
repeTHRa ,
Memunuackas
TEHEeTHKA
Medical genetics

ANAMHBIH T€HCTHKACHIHBIH MONEKYNalblK Heri3nepi. «AzaM TeHOMBD» ko00achl. TyKbBIM
KyanaHThIH aypynap jKoHE OXapHBIH SKikTenyl. I'eHmik aypymap. XpOMOCOMATBIK aypynap.
AaM aypymaphiHMH TeHAepiH KIoHjay. [eHIK Tepamus Herisjepl. Memuuuna yuis
PeHeTHKAHBIH MaHbI36L XPOMOCOManapiblH MOPQONOTHACH, KYPHUIBIMIBIK XOHE XHMUAILIK
YVHBIMIACTRIPHLTYHL. BeNiHeTiH Kierkanapiarkl XpOMOCOManapAblH QYHKIHMACH MEH MIHe3-
KyJIKbL. MoJeKyTalblIK-TeHeTHKANBIK JKOHE IIUTOreH ETHKAIBIK SMICTep.

OCHOBBI MOJEKYTSPHOI TeHETHKH denoBeka. TIpoekT «leHom denosexa». HacneAcTBeHHBIC
Gonesud 1 ux Knaccuduramys. [ennpie GonesHu. XpomocoMmHele Oomesuy. KioHnpoBanue
reos 3abonesamwii demoBeka, OCHOBBI TEHHOH TepanMy. 3HAYEHHE  TEHETHKM JUIA
MeIUIMHE. Mop(hOoNOrHia, CTPYKTYpHasS i XHMHYCCKas OpraHM3aius XpoMocoM. OYHKIHT U
JIOBeeHHE XpOMOCOM B JENAIIMXCA  KiIeTkax.  MOJeKynspHO-reBeTHYecKHe  H
[{UTOreHETHYECKHE METOTB.

Basics of human molecular genetics. The Human Genome Project. Hereditary diseases and
their classification. Genetic diseases. Chromosomal diseases. Cloning of human diseases

| Tenernka
| T'eneruka
Genetics

senes. Basics of human gene therapy. The significance of genetics for medicine. Morphology
S - L=l [E S S 3
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| structural and chemical organization of chromosomes. The function and bebavior of
chromosomes in dividing cells. Molecular genetic and cytogenetic methods.

Tanpay

GoiibHma komuonertrep / KomnonenTs no BuiGopy / Optional Components

48

BII/TK
BA/KB
BD/OC

JamMy reHeTHKACH
Ieneruka pasBuTH
Genetics of
development

5

CTymeHTTepAi JamMy TIeHETHKACBIHEIH HETi3ri MacelielepIMeH TaHEBICTBIPY: TeHIEePNIH
jnbdepeHiuanapl  SKCOPECCHSICHIH — 3EPTTEY OKOHE OHTOTEHE3Nerl ONapiiblH  63apa
apekerTecyi; Jamy NpOHeECiHAE TFeHMIIK OPHEKTI perreyre 9K30TEHAIK JKOHE SHIOTCHHIK
daxropnap/apiH PeIIiH 3epTTEY.

03HAKOMIICHHE CTYICHTOB C OCHOBHBIMH HpOOJNEMamy ICHETHKM DasBUTUA: H3Y4CHHEM
muepeHTITHATBHON SKCITPECCHH TEHOB W MX B3AWMOICHCTBHS B OHTOTEHE3E; H3YICHHUEM POTH
9K30T€HHBIX M SHIOTeHHEIX (PaKTOPOB B PErYIIIMH dKCNPECCHU TEHOB B IPOLECCE Pa3BHTHA.
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

T'eneruka
Tenernka
Genetics

process.

49

BIT/TK
BIVKB
BD/OC

HuroreHernka
IIurorencruka
Citogenetics

IToHHIH MAa3MyHBI JYKapHOT TEHOMJApBIHBIH  KYPBUIBIMABIK  JKIHC KEHICTIKTIKTE
YHLIMAACTBIPEUTYBIMEH, — LMTOPGHETHKANBIK  Tanjay — oMICTEPIMEH,  MEJMLMHANBIK
[IMTOTeHeTHKAMEH OGaiiTaHBICTEl OapislK CYpakTapibl KaMTHIBL AJaM TCHETHKACBIHBIH
MOJIEKYJAIBIK HeTi3mepl. «AJXaM reHoMsD» skxobacsl. TYKbIM KyaNaHTEIH aypynap XoHe
omapmbin, xikrenyl. Iewmik aypymap. XpoMOCOManBIK —aypylnap. AnaM  aypynapbiHbIH
renepiE Wioay. I'eHmik Tepamus Herisgepi. MeauiuHa VINIH IEHETHKAHBIH MAHBI3BL
XpoMOCOMaNapbl  MOPGONOrsiCh, KYPBUTBIMABIK JKOHE XUMHSIBIK YHBIMIACTHIPBULYEL.
DomiHeriH  KIeTKalaplarbi  XPOMOCOMANapiblH  (QYHKIMSCEI — MEH MiHE3-KYJIKBI.
Mo ek YITaTBIK-TEHETHKAIBIK XIHE IHTOreH eTHKATIBIK /ICTEp.

ConepxaHue TUCIHUILTNHE OXBATHIBAET BECH KPYT' BOIPOCOB, CBA3AHHBIX CO CTPYKTYPHOH U
IPOCTPAHCTBEHHOH OpraHW3alMM TEHOMOB 3YKAPHOT, METOJAMU IHMTOTEHETHYECKOro
amanmsa, MEIHLMHCKOM uuroreHerHkodl. OCHOBbI MONEKYISPHOM TEHETHMKH 4€NOBEKA.
Ipoexr «eroM dyenoseka». HacneactBenHbie OONE3HM M HX wiaccuukanusa. ['eHHbIe
Gonesny. XpoMocoMHble Gomnesnu. KIOHHpOBaHME reHoB 3a00NCBaHUH 4CNOBEKA. OCHOBEI
TeHHOM TepanMM. 3HAaueHHe TeHCTHKH IS MEIMUMHBL Mop@onorus, CTpyKTypHas H
XKHMHYeCKas OpraHm3alys XpomocoM. OYHKIMA ¥ IOBEIEHHE XPOMOCOM B HETALIXCA
gIerkax. MoneKkyaapHO-TeHETHIeCKHE i IHTOTEHETHICCKAS METOMBI.

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.

T'eneruka
T'enernka
Genetics

'_50 | BIVTK | Morexymansik

6

l HyxsiewH KpIIIKpULIAPHIHEH anMacybl. JIHK peluHKauusichl )KOHE OHBIH penenyz JHK | buoxumus
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YKONOTHSUIBIK, €peKIICTIKTepTe, XKyieni KypaMsl, Teorpadusiibik Tapanysl, WBFY Teri,
SKOHOMMKAIGIK KacHeTTepi OoiBmHmIa Typiepin Oipikripy mpuununtepi. TpaH3uTTIK
03apa 9peKeTTeCy.

JIMCIMIIMHA NpeAHA3HAYeHa IS O3HAKOMJIEHHs CTYJACHTOB C 33/[a9aMH M DPasjaenamu
reoGOTaHUKH, €€ CBA3b C Jpyrumu Haykamy. Ilomsrtae o duronenose. IIpH3HaKu

0OLeMHEHNS BHIOB IO MOPQOIOro-3KONOTHIECKHM IIpU3HAKaM, CHCTEMaTHYCCKOMY
COCTaBy, reorpaQuueckoMy pAaCHpPOCTPAHEHMIO, TPOMCXOXKACHHIO, XO3SHCTBEHHBIM
npusHakoM. TpaHcaGHOTHIECKUEe B3AUMOICHCTBHA.

| The discipline is intended to familiarize students with the tasks of geobotany, sections of

| duroneHo3a. PUTOIEHOTHIECKAA CPENa, GHUTOHEHOTHYECKWE OTHOWEHHMs. [IpHHIAITE! '

BJUKB | Guonorus xoHe perapanyacsl. TpaHCKPUILHA- IyKapHOTTap MEH NPOKAPHOTTAPIAFEl CPEKIUCHIKTEPi. | DHOXMMHI
BD/OC |6Hoxnmm apicTepi Tpanckpunrongap kypsuibivbl. PHK npoueccunri sone crmadcunri. Prnbosumanap. Biochemistry
Metojet Tennep skcmpeccusackl. TpaHcmanms. MonexyIanbix
MOJEKYTAPHOH ['H6puAM3anys HYKIEMHOBEIX KHUCIOT, lJapaMeTphl THOpHansauuy. BiusgHue com, pH, | Obnonorus
Gronoruu 1 GC-cocraa u gmarsl pparmentos JTHK Ha Twm. BiusHue Temmeparypsl Ha CKOpOCTh ¥ | MoneKynspHas
Groxummn ‘ MonHOTY ruOpumu3anuy. Ipumenene ruOpuanN3alHOHHBIX METOLOB B MOIL. OHOMOTHH. | OHONOrHka
Methods Of_ O6HapyXeHHe eIMHMYHBIX Hykneoruanerx 3amen B JIHK: pacimiernenue PHKasoit | Molecular Biology
| Molecular biology ‘ W(eHATypHPYIONMH TPaNUEHTHBIH reb-aekTpodopes, cexsenupopanue JHK u PHK.
and biochemistry 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. |
51 |BIVTK | LluTonormusisix | JKeHiT MHKPOCKOIMS, 3JIEKTPOHIBIK MHKPOCKOIHA SNICTCPIH, CAHIBIK IHTOXMMHIL {uTonorus  XoHe
BJI/KB | xane | smicTepin 3epTTey KoHe T.0. TUCTOJIOTHS
BD/OC | ruCTONOTHAIBIK | MlccrmemoBaHKMe € MOMOLIBK) METONOB  CBETOBOM — MHKPOCKONMM, 3JekTpoHHOH | Iluromorus 2t
| omicrepi | MEKPOCKOITHH, METONOB KONWIECTBEHHOH TUTOXMMHH H T.J. THCTOJIOTHSA
L1TONOTIECKHE H Research using methods of light microscopy, electron microscopy, methods of | Cytology and
THCTOMOTHHIECKHE quantitative cytochemistry, etc. Histology
METOAB!
Cytological and
histological |
methods | _
| 52 | BIVTK | [eoboranuka ' [loH cTygeHTTepAl reoforaHmka, reoboTaHMKa —Cananapsl, backa FHRIIBIMIAPMEH
B/KB | T'eoGoTanmuka GaiAHbICHIH TAHEICTHIPY YIIiH apuanrad. OHTOHEHO3 TyCiHiri, duTonenos Genrinepi.
BD/OC | Geobotany DUTOLCHO3IBIK OpTa, (QUTONEHOTHKAIBIK KaThIHAcTap. Moponorusmbik OxaHe
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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.

53 | BI/TK Buokayinciaaik
BI/KB | xxoHe  OmHOKOpray
| BD/OC | snementrepl  ©Gap
6HOITHKA
briosTHka c
| 3JIEMEHTAMH

s

IIoH CTYHOeHTTEpAl oNeMJIK CasicH, OJKOHOMHKANBIK, ©HEPKICINTIK, KOII1-KOH, | boranuxa
SIMIEMIAUIBIK, TIPOIIecTep s Jkahanianybina OafmaHbICTEl OHONOrMsA FHUIBIMAAPHIHBIH | boranuka
KApPKbIBAB JAMBIN Kelle JKaTKay CananapbiHBIH Ka3ipri jkad-KyHiIMeH TaHbICThIpYFa Botany
apHanFaH.

JlucuunnuHa TpeAHasHayeHa Add  O3HAKOMIEHHS CTYACHTOB C  COBPEMEHHBIM

COCTOSTHHEM OfHOM K3 OYpHO Pa3BHBAOILMXCS OTPAcici OHOMOrHYECKHX HAaYK B CBSI3H C
| 6”836630”3”“0”” rnobanH3aniel  MHPOBBIX — TONHTHYECKHMX,  OKOHOMHYECKHX,  IIPOMbIIUICHHBIX,
| giopele?k?i)::ga%] with MHTPALtHOHHEIX, SIIMCMHUECKHX NIPOTIECCOB. _

The discipline is intended to familiarize students with the current state of one of the

el.e ments of rapidly developing branches of the biological sciences in connection with the
ﬁilé)::fjxy and globalization of global political, economic, industrial, migration, and epidemic processes.

MCanTrel GHOJOTHS JKoHE FeHOMIKA KaeAPacHHEIH OTBIPHICHIH/A KapaCTRIPHUIIBI XKoHE OeKITLI
PaccMOTpeno B yTBEPKIEHO Ha 3aceflaHuH Kadeapsl 06ImeH GHONTOrMH 1 TeHOMUKH
Considered and approved at the meeting of the department General Biology and Genomics

Kyni/ marta / date L. 0 {‘_: 20@ xarTama / npoTokoi / Record Ne é

bepcimbaii P.1. 72
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