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Ne | Tlonniy rukoti/ [lonHiH ataysbl / Kpickaia anHoTaws/ [MpepexBusurrep/
Huki ECTS
JUCLIUIUINHBI Haspanue qucuuniyHs! / Kparkast annorarms / IMpepexBusutsy/
/Cycle of the
course Name of the course Annotation Prerequisites
1 cemecTp /1 cemectp / Semester
KOO xomnouenTti / BY3oBckuii komnonent / University component
1 | BII2XOOK Matematuka 5 Bepinren kypc MaTeMaTHKaJIBIK amapaTrapibl MEHrepy YVINIH >koHe | OpTa MEeKTen MaTeMaTHKachl
KoJgaHOabl ecenTep i menry yiriH kepek. Kypc kemeci MaMeMaTHKAaJIBIK,
Bl BK MaremaTuka Tapaynap/ial TYPasbl: ChIHIKTBIK anre0pa, aHAIUTUKAJIBIK TEOMETPHS, | MaTemaTHKH cpeHeit KoBI
GyHKUMs, QYHKUMSHBIH Iueri, AuddQepeHIraniplK XoHe HHTErPaJIbIK
BD UC Mathematics ecemnreyiep.

JaHHBII Kypc MpefHa3HaueH Ui OBJIaJCHUS MaTeMaTHYECKOro armapaTa
W JaNbHeHIIero ero NpuMeHeHus sl pelieH sl IPUKIaJHbIX 3anad. Kype
OXBaThIBACT CJIEAYIOLIME pa3Jenbl MaTeMaTHKH: JIMHeHHas anreOpa,
aHaAIUTHYECKast TeOMETPHS, ¢GbyHKIHN, mpezen G yHKINH,
muddepeHnmanTbHOe U MHTETPAIbHOE NCYUCIICHHE.

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

Mathematics of the secondary
school
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| limit of a function, differential and integral calculus.

2cemecTp /2cemectp / Semester 2

KOO komnonenti / BY3oBckuii komnonent / University component

2 | BI1 JKOOK
BJI BK

BD UC

Xumus
Xumus

Chemistry

5

XUMHSHBIH HETI3rl YFBIMAApbl MEH 3aHgapbl. ATOMHBIH KYPBUIBIMBI
JKOHE XHUMISUIBIK OaimaHbic. Mep3iMai 3aH  KoHE 3JIEMEHTTEPIiH
Mep3imai kyieci. Kunernka skoHe XUMUSUTBIK TEPMOIMHAMHEKA KIHE T.O.

OCHOBHEIE TTOHATHS M 3aKOHBI XUMMH. CTpOGHI/Ie aToMa U XUMHYCCKas
CBA3b. Hepnoanqecxm‘/i 3aKOH M MNEpHUOJUYCCKass CUCTEMA 3JICMCHTOB.
Kunerrnka n xuMuaeckas TCpMOAUHAMUKA U T.1.

Basic concepts and laws of chemistry. The structure of the atom and the
chemical bond. Periodic law and periodic system of elements. Kinetics
and chemical thermodynamics, etc.

Tanan erinmmenni
He tpedyercs

No requirement

Tanpnay 6oiibiHia komnonertrep / Kommonentsl no Beidopy / Optional Components

3 [BITK
BJl KB

BD EC

['ucronorus HeriznepiMeH
JKACYIIAHBIH OHOJIOTHSICHI

Buosorus kneTku ¢ ocHOBaMu
THCTOJIOTHU

Cell biology with the basics of
histology

8

bepinren kypc Oapnblk jkacymanap YuiH omOebam KacymiaibIK
KYPbUIBIMIap /bl ¥ﬁblMﬂaCTpry}1]ﬂH JKaJIIIbl 3aHAbUIBIKTAPbI MCEH
JKACYLIAIIIIIIK ~ YpIicTep Typasibl, TYTac >KacyllaHblH peTTey
MeXaHM3MJEPIH YHBIMIACTBIPY Typasbl, Ka3ipri 3amanfbl (u3nka-
XAMISUIBIK JKOHE THCTOJOTHSUIBIK 3€PTTEY O4iCTepiH KOJNAAHA OTHIPHIIL,
TIHIEPAIH  KYPBUIBIMABIK-QYHKIIMOHAIBIK — YHBIMAACTBIPBULYBl  MEH
WINaJIbIK FOMEOCTa3 Typajibl OiiM Oepeti.

Hansblii kypc maér mpeacTaBieHHe 00 OONIMX 3aKOHOMEPHOCTSIX
OpraHM3alid KJIETOYHBIX CTPYKTYp M BHYTPUKJIETOYHBIX IIpoleccax,
YHUBEpCANbHBIX IS BCEX KIETOK, OPTraHW3alUH pPeryIsTOPHBIX
MEXaHM3MOB  LEJOCTHOM  KJIETKH, 3HaHUAX O  CTPYKTYpPHO-
(YHKIMOHANBEHOM OpraHM3allid TKaHEH W TKaHEBOM TIOMEOCTase C
HCIIONB30BaHHEM COBPEMEHHBIX (MBHKO-XUMHYECKHX "
THCTOJIOTMYECKUX METOIOB HCCIECAOBAHHH.

This course gives an idea of the General laws of the organization of
cellular structures and intracellular processes, universal for all cells, the
organization of regulatory mechanisms of the whole cell, knowledge of
the structural and functional organization of tissues and tissue
homeostasis using modern physico-chemical and histological methods of
research.

EI/IOTGXHOJ’[OFI/ISI HbIC&H}Iapr
YKOHE OJIapIbIH eHipicTeri
KOJAaHBUIBIMBI

OOBLEKTHI OMOTEXHOIOTUHU U
HX TPOMBIIIICHHOE
MPHUMEHEHHUE

Objects of biotechnology and
their industrial applications

4 | BIITK

B KB

BOTaHI/IKa, aJIbI'OJIOTuA, MHUKOJIOT M

BOTaHI/IKa, aJIbI'OJIOTuA, MHUKOJIOT' M

Bepinren kypc ecimaikTepaiH MOP(OIOrUsACH MEH aHATOMUSICHI TypPaJIbl
TyciHik  Oepemi, COHHail-aKk  OCIMIIKTEpIiH, Oamgslpmap  MeH
CaHBIPaYKYIaKTapblH aHATOMHSUIBIK JKOHE MOP(OIOTHSUIBIK KYPBUIBICHI
Typajgbpl JKQHE OlapislH Tipi TaOWFaTTarel  peni,  OJapAbIH

BrorexHomorus HeIcaHAAPHI
JKOHE OJIApJIBIH OHIIpicTeri
KOJIIaHBUTBIMBI

® EHY 708-01-19 Karanor nuciurmiuH mo oopazoBaTensHON mporpamme. Mznanue BTopoe




BD EC Botany, algology, mycology

YIBIMAACTBIPBUTYBL, AaMYbI Typabl, ONapbl OHOTEXHOIOTUSHBIH SPTYPIIi
caJaJapblH/ia KOJNJaHy JKoHEe THIMII maiiaanaHyapl )Ky3ere acelpy Typabl
TOJBIK TYCIHIK Oepei.

JanHblii Kypc HaéT TmpeAcTaBlieHHE O MOPQOIOTHH U aHATOMHHU
pacTeHWii, a TaKkKe COCTaBJIEHHE IMOJHOTO TMPEICTaBICHHI O
AHATOMHMYECKOM M MOP(OJOTHYECKOM CTPOCHUM PACTCHHIA, BOIOPOCIICH
M TpuOOB M 00 WX pONM B JKMBOM MpPHUPOJAE, OCOOEHHOCTSX WX
OpraHu3ali, pa3BUTHs, Uil Oonee 3(PQEKTUBHOTO OCYIIECTBICHHS
UCTIONb30BaHMUSI HMX W TPUMEHEHHUS B  Pa3IMYHBIX  OTPaCisiX
OMOTEXHOJIOTUH.

This course gives an idea of the morphology and anatomy of plants, as
well as a complete picture of the anatomical and morphological structure
of plants, algae and fungi and their role in nature, the features of their
organization, development, for more effective implementation of their
use and application in various fields of biotechnology.

OOBEKTHI OMOTEXHOIOTHH U
UX MIPOMBIILICHHOES
MIPUMEHEHUE

Objects of biotechnology and
their industrial applications

3cemectp /3cemectp / Semester 3

KOO xomnouenTti / BY3oBckuii komnonent / University component

5 | BIT 2)KOOK duzuka
bJI BK ®dusznka

BD UC Physics

5

Ousuka 3amaHayd OHOJIOTHSIHBIH HETI3Tri MOHIEPIHIH Oipi  Ooblin
TaObLIATBIH ~ JKApAThUIBICTAHY,  TEXHHMKAIBIK  JKOHE  OHIIPICTIK
MOceNeNnepaiH KeH ayKbIMbIH KaMTHABL buomorus oprmaiibiM (u3ukara
napaJuieNnb JaMblll Keleli, (GU3UKa YIIiH cypakTap KOHFaH OUOIOTHSUTBIK
IKCIEPUMEHTTep,  (H3uKa  OHONOTHSIBIK  JKOHE  MEIUIMHAIBIK
3epTTeylepl JaMbITy YIIiH Heri3 Kyp/bl.

®du3nka 0XBaTHIBAET IUPOKUIA KPYr €CTECTBEHHOHAYYHBIX, TEXHUUECKUX
U MIPOU3BOJCTBEHHBIX MPOOJIEM, ABISACH OAHOM M3 0a30BBIX AUCIHUILUIMH
coBpeMeHHOH Owornorun. bromorns Bcerna pasBHBajach B Iapajviens
¢m3HKoH, OHOJIOTMYECKHE OSKCIEPHMEHTHl CTaBHJIM BOIPOCH Iepen
¢u3nkoif, ¢u3mKa co3mgaBama 0a3y A pa3BUTHS OHONOTHYECKHX U
MEIUIIHCKHX UCCIIeIOBaHUH.

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.

Tanan erinMenai
He tpedyercs

No requirement

6 | BII ZKOOK buorexHonorus HeICaHAAPEI KOHE
OJIap/IbIH eHIpicTeri

BrorexHomMOrMs HBICAHAAPHI KOHE OJAPJABIH OHIIPICTEr! KOJINAaHBUIBIMBI:
MHUKPOOPTaHM3MJIep, OCIMIIK JKOHE >KaHyapliap J>Kacylasapbl Typajbl

Taman erimmenni
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B/ BK

BD UC

KOJIAaHBbIJIBIMbI

OOBEKTHI OMOTEXHOJIOTHHA U UX
MIPOMBITIICHHOE TPUMEHCHHE

Objects of biotechnology and their
industrial applications

HETi3r1 TyCiHiKTep KajbmracTeipaasl. COHBIMEH KaTap »KacyIlalIbIK KoHE
TCHETHKANBIK HMHXEHEpHUsIa, COHJai-aKk OMOCHHTETHKANBIK OHIipicTe
Kacylia — KyNnbTypalapblH KOJJaHy MeH (yHIaMEHTalAbl  JKoHe
KoJmaHOabl  FHUIBIMAAPABIH  Ka3ipri  JKeTiCTiKTepi  KeMeriMeH
OMOTEXHOJIOTHUSI HBICAHAAPBIH KETUIIIPY KapacThIpbUIaIbL.

OOBEKTHI OMOTEXHOJIIOTUH M UX MPOMBINUICHHOE IPUMEHEHHE (hOPMHUPYET
0a3oBble  IOHATHA 00  OCHOBHBIX  OOBEKTaxX  OMOTEXHOJIOIHU:
MHUKPOOpTraHM3MaX, PACTUTEIBHBIX U KHBOTHBIX KieTkax. Kpome Toro,
paccMaTpuUBaeT BONPOCHI 00 WCIOIB30BAHUU KYJIBTYPHl KJIETOK B
KJICTOYHOW W TEHETUYCCKOH HMHXCHEPHH, a TAKKEe B OMOCHHTETHUCCKOM
MPOMBIIIJICHHOCTH W COBEPIICHCTBOBAHHE OOBEKTOB OHMOTEXHOJOTHH C
ITOMOILLIO HCIIOJIb30BAHUS COBPEMEHHBIX JIOCTKEHU I
(hyHIaMEHTaNbHBIX U NPUKIIAJHBIX HAYK.

Objects of biotechnology and their industrial applications forms the basic
concepts of the main objects of biotechnology: microorganisms, plant and
animal cells. In addition, he examines the use of cell culture in cell and
genetic engineering, as well as in the biosynthetic industry and the
improvement of biotechnology objects by using modern overstretches of
fundamental and applied sciences.

He tpedyercs

No requirement

Tangay Goiibinma komnonertrep / Kommonents mo Beioopy / Optional Components

7 [BITK
B/l KB

BD EC

OciMIiKTep OMOXUMUSICHI
buoxumust pacteHuii

Plant biochemistry

7

Kypc ecimaik opraHu3MJepiHiH XUMUSUIBIK, KYPAMbBIHBIH €PEKIICTiKTepiH,
XUMIBUIBIK ~ KOCBUIBICTApIBIH ~ HETi3ri  TONTapbIHBIH  KYPBUIBICHL,
(yHKIMSIIaphl MEH aIMacybIHBIH €PeKIIETIKTEePiH, OCIMIIK KIeTKaChIMEH
CHUHTE3IENIETIH OCIMIIKTEPIiH Kalrasama MeTa0oIN3MIHIH
epeKILeNiKTepiH, TaFaM/IbIK, (papMaKoJIOTrHsUTBIK, Map(IoMepIiK kKoHe T.0.
OHEpKacimTepAie OCIMAIK METa0ONMUTTepiH MalgaJaHy MYMKIHZIITIH
3epTTeyre OarpITTaIFaH.

Kypc HampaBieH Ha u3ydeHHE OCOOSHHOCTEH XHMHYECKOrO COCTaBa
pPACTHTENBHBIX OpPraHU3MOB, CTPOSHUH, (QYHKIUSIX H OCOOEHHOCTAX
OoOMEHa OCHOBHBIX TPYII XUMHYECKHX COCIWHEHHH, CHHTE3MPYEMBIX
paCTHTENFHOW  KIIETKOW, OCOOCHHOCTHM BTOPHYHOI'O — METaboIm3Ma
pacTeHHil; BOSMOXKHOCTH HCIIOIB30BAHHS PACTHTEIBHBIX META0OJIHTOB B
TUTIIEB O, (hapMaKOIOTHIECKOH, napgroMepHoit u Ip.
MIPOMBIILICHHOCTSIX.

The course is aimed at studying the characteristics of the chemical
composition of plant organisms, structure, functions and features of the
exchange of the main groups of chemical compounds synthesized by the

BrotexHomor st HhICAHAAPHI
JKOHE OJIApJIbIH OHJIIpicTeri
KOJIIAHBLIBIMBI

OOBEKTHI OMOTEXHOIOTUU U
HX TIPOMBIIIIEHHOE
TIPHMEHEHHUE

Objects of biotechnology and
their industrial applications
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plant cell, especially the secondary metabolism of plants; the possibility of
using plant metabolites in the food, pharmacological, perfume and other
industries.

8 | BIITK
B KB

BD EC

OcimaikTep QU3HOIOTHACHI
@Du3noIOrus pacTeHUN

Physiology of plants

Bepinren KypcThl OKy ©CIMAIKTEpAE JKYPETiH HEris3ri (hH3HOJOTHSUIIBIK
YAepiCTepiHiH MAaHBI3BI, OJIAPJBIH PETTETY MEXaHU3MIEPi JKOHE OCIMIIK
ar3achlHBIH ~ KOpIIAFaH OpTaMEH acepiiecy Typaibl  YFBIMIApAbl
KaJIBINTACTHIPabl, COHBIMEH Oipre Keieci CypakTapAbl KapacThIpajbl:
aKybI3Jap, Kemipcysap, JUMUATEPIIH METa0ONU3MIHIH HETi3ri Ke3eHIepi;
SHEPreTHUKANBIK aJMacy caThlIapbl, TBHIHBIC any; (OTOCHHTE3, OHBIH
MaHbI3bl, KOCMOCTBIK POJli; ©CIMIIKTEP/iH KYypFaKUIIBUTBIKKA TO3IMILIIT
OOMBIHINA KITaCCU(PHUKAIUACKH )KOHE TaFbl 0ackKa.

W3ydyenne paHHOro Kypca (OpPMHpPYET TMpEACTaBI€HHE O CYHIHOCTH
OCHOBHBIX q)H3HOJ'IOFI/I‘-IeCKI/IX IIpoHeccoB, MPOUCXOAANINX Y paCTeHHﬁ,
MEXaHu3IMax ux peryisuun n OCHOBHBIX 3aKOHOMEPHOCTAX
B3aMMOOTHOUIEHUH PACTUTEIBHOTO OpraHM3Ma C BHEIIHEH cpenou, a
TAaKXKe pacCMaTpUBAET CIEAYIOIIME BOIPOCHI: OCHOBHBIE ATaIlbI
MeTabonu3smMa O€NKOB, YIJIEBOJOB, JIHIHUIOB;CTAAUN 3SHEPreTUUECKOrO
oOMeHa, napIxaHue, (HOTOCHHTE3, €ro 3Ha4deHHe, KOCMHUYECKas pOJb,
Ki1accu(uKalys pacTeHUH 10 UX YCTONYMBOCTH K 3aCyX€ U JIpyTHE.

The study of this course forms an idea of the essence of the basic
physiological processes occurring in plants, the mechanisms of their
regulation and the basic regularities of the relationships of the plant
organism with the external environment, and also considers the following
issues: the main stages of the metabolism of proteins, carbohydrates,
lipids; stage of energy metabolism, respiration; photosynthesis, its
significance, cosmic role; classification of plants for their resistance to
drought and others.

BrorexHoorus HelcaHAaPHI
YKOHE OJNlapIbIH OHJipicTeri
KOJIIaHBUTBIMBI

OOBEKTHI OMOTEXHOIOTUH U
UX MIPOMBIIICHHOES
MIPUMEHEHUE

Objects of biotechnology and
their industrial applications

9 |BITK
B/l KB

BD EC

Broresnonorusainbik Oencenmi
3aTTap/IbIH OMOTEXHOIOT HsCHI

BuorexHonorus 6MOIOrH4ecKu
AKTUBHBIX BCIICCTB

Biotechnology of biologically
active substances

[loHHIH Ma3MyHBI XUMHISUIBIK KYpamMbl MEH OHONOTHSIBIK OelceHmi
3aTTap/blH KYPBUIBIM/BIK YHBIMAACTBIPY MPUHIUITEPIH KapacThIPaIbL.
BronorusneiK akTUBTI 3aTTapablH OHEPKICINTIK OHAIPICIH OHIIpYIILIep.
Buonormsneik  OenceHmi  3aTTapAblH  MHKPOOHMONOTHSUIBIK — CHHTE31H
OHIIpYNiH  OWOTEXHONOTHSUIBIK  CXEMACHI, OCBl  TIPOIECTEPIiH
TEXHOJIOTHSUIBIK ~ JKOHE — alNapaTThIK-KOHCTPYKTOPJIBIK — KaFuIanaps,
OpraHMKaNbIK 3aTTapblH TPAHCPOPMANMACHI YIIIH XUMUSUIBIK KOHE
MHKPOOHOIIOTHSUITBIK 91iCTEPAl KONIaHYy.

ConepxcaHI/Ie JAUCHUIUIMHBL  BKIIFOYACT PACCMOTPCHUEC XHUMHUYCCKOI'O
coCTaBa W NPUHIUIIOB CprKTypHOﬁ OpraHm3anuun OHOJIOTHYECKH
AKTHBHBIX BCIICCTB. HpO,I[yL[eHTLI MPOMBIIIJICHHOTI'O NPON3BOACTBA BAB.

buoTrexHoMOrust HpICAHAAPHI
JKOHE OJIap.IbIH OHIipicTeri
KOJIaHBUIBIMBL

OOBEKTHI OMOTEXHOIOTMH U
UX TPOMBIIIICHHOE
MPUMEHEHHE

Objects of biotechnology and
their industrial applications
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BuorexHomornueckass cxema IPOM3BOJCTBA MHUKPOOHOJIIOTHYECKOTO
CHHTE3a OMOIOTNYECKH AKTHBHBIX BEIIIECTB, TIPUHIIUITEI
TEXHOJIOTHYECKOT0 M amapaTypHOro OQOPMIIEHUS STHX IPOIECCOB;
NPUMEHEHHE  XUMHYECKHX M MHUKPOOWMOJOTMYECKHMX  METOJIOB
TpaHcopManuy OpraHMIecKUX BEIeCTB.

The content of the discipline includes consideration of the chemical
composition and principles of the structural organization of biologically
active substances. Producers of industrial production of biologically active
substances. Biotechnological scheme for the production of microbiological
synthesis of biologically active substances, the principles of technological
and instrumentation design of these processes; the use of chemical and
microbiological methods for the transformation of organic substances.

10

BII TK
B/ KB

BD EC

Mukpoar3anapabiH
MEH CEJIeKIUSICHI

TCHECTHUKACHI

I'enetuka u
MHUKpPOOPTraHU3MOB

CeNeKIus

Genetics and  selection of

microorganisms

OchbI KYypCThIH MaKCAThl TeHETHKANBIK alapaTThlH KYPbUIHIMBIH,
(yHKIMSCBIH JKOHE ©3repyiH, COHIaii-aKk MUKPOOPTraHu3MAepIeri
TEHETUKAJIBIK aJIMacy 9/IiCTEPiH 3epTTey OOJBIN TaObLIa/IbL.
Mukpoopranu3Maep/ii 3epTTEYAiH KOHE NPAKTHKAIBIK KOJIIaHY/IbIH HeTi31
00J1bII TAaOBIIATHIH TeHETHKAIBIK YHBIMHBIH €pEeKIIeNiKTepi, TeHEeTUKAJIBIK
e3repy MexaHu3MJIepi, peKOMOUHAIHS POLIECIHIH epeKIIeTIKTepi,
TeHETHKAIBIK )KOHE CEJICKIUSIIBIK TaJIAAYyAbIH 3aMaHayH oicTepi.

Llenplo  HACTOAINEr0 Kypca  SBISCTCS  PacCMOTpPEHHE

CTPYKTYpbl, (YHKIMH M M3MEHEHUs I'€HETHYECKOro aimapaTa, a
TaKKe CIOCOOBI I'€HeTHYEeCKOro OOMEeHa y MHKpPOOPTaHH3MOB.
OCOOEHHOCTH TEeHEeTHYECKOW OpraHM3allud, MEXaHU3MBI
TeHETHYECKOH HM3MEHYHBOCTH, OCOOCHHOCTH PEKOMOMHALMOHHOTO
IpoLlecca, COBPEMEHHBIE METOIbl TEHETHYECKOI'0 U CENEKLHOHHOTO
aHanu3a, JIeKallle B OCHOBE H3YYCHHUS M IMPAKTUYECKOTO
HCIIONB30BaHHUSl MHKPOOPTaHH3MOB.

The purpose of this course is to examine the structure, function and
changes in the genetic apparatus, as well as methods of genetic exchange
in microorganisms. Features of genetic organization, mechanisms of
genetic variability, features of the recombination process, modern methods
of genetic and selection analysis, which are the basis of the study and
practical use of microorganisms.

EI/IOTGXHOJ’[OFI/ISI HbIC&H}Iapr
YKOHE OJIapIbIH eHipicTeri
KOJIAaHBIJIBIMBI

OOBLEKTHI OMOTEXHOIOTUHU U
HX TPOMBIIIICHHOE
MPHUMEHEHHUE

Objects of biotechnology and
their industrial applications

4 cemecTtp / 4 cemecTp / Semester 4

KOO xomnonenti / BY3oBcknii kommonent / University component

11

JKBII TK

001 KB

Kacinkepik sxoHe 6nzHec

[IpeanpruHIMaTEnHCTBO M OM3HEC

5

TeopusmbIK, FEUIBIMH JKOHE TPAaKTHUKAIBIK OLTiM apkpuibl «Kocimkepiik
KoHE OHM3HEC» KypChl CTyIEHTTEpre OW3HEC J>XOCIap >Kacayra, OHBI
YHBIMIACTBIpYFa KOHE XKyprizyre MyMKiHAIK Oeperni. CoHbIMEH Kartap
KOCIIKEpIIiK KbI3MET JKYHECiHJe HAaKThl OHE TYBIHAAWTHIH Macerenep.i
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GCD EC

Entrepreneurship and business

[IeNly YUIH KYKBIKBITBIK, SKOHOMHKAJBIK, Oackapy MEH YHBIMIAcTBIpY
MoceJlelIpiH  INeIIyAiH FBUIBIMH — TIEPaKTHKAJbIK OWiay JKyHeciH
KaJIBIITACTBIPAbL.

Kypc «IIpeanpuHuMaTensCTBO B OU3HEC» Yepe3 TEOPETHUSCKUE, HAyIHBIS
U TIPAKTHYCCKUEC 3HAHHUSA IIO3BOJIUT C(HOPMUPOBATh Y CTYACHTOB
TOTOBHOCTh K TPEANPUHUMATEIHCKON NEATEIHbHOCTH M K OpraHu3alvu
OomsHeca.  JlWCIMIUIMHA  TPEACTABISCT  COOOM  CHCTEMAaTH3AIHIO
HOPMaTUBHO-TIPABOBbIX, 9KOHOMHUYECKHX, OpraHU3alMOHHO-
yOpaBleHYECKHMX 3HAHUW TI0 BONpPOCaM  CTAHOBJIEHUS, BEACHUS
OpeANPUHUMATEILCTBA W OW3HEca, KOTOPhIE CTAHYT OCHOBOHM Jis
pa3BUTHUS TPEINPUHUMATENBCKOTO MBIIIJIEHUS JJIS PEIIEHUS KOHKPETHBIX
3a]1a4 U JIEJIOBBIX CUTYaILUi.

The course "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

12 | KBI TK
0OJ1 KB

GCD EC

Pyxanu xaHnrbIpy
Pyxanu xaHreipy

Rukhani Zhangyru

EnGacet H. HazapbaeBthiH «bonamiakka Oarmap: pyXaHH IKaHFBIPY»
OarmapiaManblk ~ MakajachlHAa  KOFAMHBIH  PYXaHH  JIaMYbIHBIH
OachIMABIKTAPbl aMKbIHIANBIN, Oarmap Oepinai. PyxaHu KaHFBIPY/BI
JKeJleN Ky3ere acelpy MiHzeTi KoWbUIabl. Kasipri 3aMaHHBIH TanaObIHa
colikec KOFaM JaMybIHBIH Ipreni KaFHIachIHBIH Oipi jkacTapbIH OliiMmre,
nparmMaTu3Mre, Oocekere KaOUIETTITIKKE JEreH YMTBUIBIC OONybI Ka)er.
biniMm amymeuiapaelH 3epleci MEH CaHACHIHBIH AlIBIKTBIFBl — pPyXaHH
JKaHFBIPYIBI THIMI JKY3€re achIpyIblH 0acThl MAapTHI OOJBIN TaObLTAIEL.

B mporpammuoii crathe ImaBel rocymapctBa "Barmsam B Oymymiee:
MOJEpHHU3aIis OOMIECTBEHHOTO CO3HAHUSA"' M3JIOKEHBI OpPHUEHTUPEI
JlyXOBHOTO  pa3BuTHsl  Hamiero obmiectBa. [locraBieHa — 3ajada
OMEPEeKAIOINICH MOJCPHU3AIMU OOIIECTBEHHOIO CO3HAHUS. B yClnoBHSX
COBPEMEHHON peanbHOCTH, (YHAAMEHTAIBHBIM HPUHIIUIIOM Pa3BUTHS
o0lecTBa JOJDKHO CTaTh CTPEMIICHHE MOJOACKH K 3HAHHIO, K
MmparMatu3My, K KOHKYPEHTOCIIOCOOHOCTH. BocnpuuMuuBOCT |
OTKPBITOCTh CO3HAHHSA OOYJAIOIIUXCS — TJIABHOE YCIOBHE 3((EKTHBHOM
peann3anui MOICPHU3AINH OOIIIECTBEHHOTO CO3HAHMS.

The program article of the Head of State «Course towards the future:
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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.

13 | KXBII TK [udpasik TeXHOTOTHSITAPABI Kypc xommany camamaper Ooiibiamia KPP  «lIudpneixk  Kazakcranm»y | AKT
canayiap OOWBIHIIA KOJIAAHY MemiekeTTik ~ OarmapiaMachblH  €HJIIPY KOHE JKY3€re  achIpyIblH
OO0l KB Ke3CHJICPiH,  OSJCKTPOHIBIK  KbI3METTepAi  kepcerymiH  mudpisik | UKT
udpoBbie TEXHOIOTUH 1O wiaTgopmanapelH, OpTYpii  KociOu canamap OoWBbIHIIA HUQPIBIK
GCD EC OTpacisiM PUMEHEHUS TEXHOJIOTHsIApAbl EHIIPY, KOIIaHY KOJIAAPBIH KapacThIPaIbl. ICT
Kypc paccmarpuBaer sTarnbsl BHeIpeHHs U peanu3anuu ['ocyapcTBeHHOM
Digital technologies by branches of nporpammbl  PK  «IludpoBoit Kazaxcran», nudposbie miathopMb
application OKa3aHUs DICKTPOHHBIX YCIYT, COCOObI BHEAPEHHS M HCIONH30BAHUS
(POBBIX TEXHOIOTHI B pa3IMYHBIX MPO(ECCHOHATBHBIX 001aCTsIX.
The course 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.
14 | XXBII TK Chibaiiiac KEeMKOPJIBIKKA KapChl «CpIbaifnac >KeMKOPIBIKKA KapChl MOICHHET» Kypchl «OKapaTeUibicTaHy
MOJICHUET FBUIBIMJAPBI, MAaTEMaTHUKa JKOHE CTATUCTUKa» OarbiThl  OOWBIHILIA
OO/] KB chI0aiiyiac JKEMKOPJIBIKKA Kapchl HOpMallap/ibl 3epjelieyre OarbITTaJFaH.
AHTUKOPPYIIIIMOHHAS KYIBTYpa Buosorusuiblk jkoHEe cabakTac FhUIBIMAAP, KOpIIaFaH OpTa CajachlHa
GCD EC woHe (DU3UKA-XMMUSUTBIK FHUIBIMIAp CallachlHAA, COHMAi-aKk MaTeMaTHKa

Anti-corruption culture

JKOHE CTATHCTHKA CaJachIHAArbl  Oapiblk  HOPMATHBTIK  aKTiIep
KapacTbIpbLIAIbL.

Kypc «AHTHKOppyNUMOHHass KyJdbTypa» HampaBlieHa Ha H3y4eHHE
AQHTUKOPPYNIMOHHBIX HOPM Ul HampaBieHHs «EcTecTBEHHBIE HayKw,
MaTeMaTHKa M CTaTUCTHKa». PaccMaTpuBaioTCs BCe HOPMATUBHBIE aKTh
perynupyrompe OHOIOTHYEeCKHEe M CMEXEHHBle Haykd, B cdepe
OKpYyXKaromiei cpenpl U B chepe Pu3nIecKnx M XMMUYECKHX HayK, a Tak
xKe cepe MaTeMaTHKH U CTAaTUCTHKH.

The course "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.
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JKBII TK
00J1 KB

GCD EC

DKOJIOTHsl J)K9HE OMip Kayilci3airi

DKoorus u 0€30MacHOCTh
KU3HCACATCIIBHOCTH

Ecology and life safety

Kypc amamHBIH KopImaraH oOpTaMeH Kayilci3 e3apa ocep TOCUIIepiH,
aJlaMHBIH Kayilci3 opTajga TipHIUIK €TYiH, 3KOJOTHSUIBIK (haKTopiap/sl,
KOpILIaFaH OpTa CalachlHBIH FallaMJIBIK ©3TepiCTepiH JKOHE OJNapbIH
canjapblH KapacTblpaabl. COHBIMEH KaTap, Cy PpEeCYpCTapbIHBIH, oye
OacceiHIHIH  OKOJOTHSUIBIK  KAYINCI3NITiH, JKE€p  pecypcTapbIHBbIH
JeTpalaliiisiCbl MEH TO3YBIH, JKOJOTMSUIBIK Tayeken, KP aseik TyIik
Kayincizairi sxoHe KP TeppuTOpHsICHIHAAFEI aHTPOIOTEHAI dC-3pPEKETIIEH
OaiinaHbICTBl TaOWFHM, TEXHOTEHJI amaTTapipl JKOHE OllapJaH KOpFaHy
TOCLIZIEPIH KapacThIPaIbl.

Kypc paccmarpuBaer crocoObl 0e30MacHOr0 B3aUMOJEHCTBHS YenoBeKa
CO cpenod OOWTaHWS, CYIIECTBOBAaHME 4YENOBEKa B OE30MaCHOCTH
OKpY)Karollei cpene, sKonoruueckue GpakTopsl U ri1o0anbHbIE M3MEHEHUS
KayecTBa OKpyXarolleil cpempl W HMX TOCHEACTBHA. A Takxe,
9KOJIOTMYECKYI0 0€30I1aCHOCTh BOJHBIX PECYPCOB, BO3AYLIHOTO OacceiiHa,
JlerpaZaliiio U MCTOILLUEHUE 3EMENIbHBIX PECYPCOB, DKOJOTMYECHE PUCKH,
MPOJIOBOJIBCTBEHHYIO0 Oe3omnacHocTh B PK U cTuxuiiHbie NpUpOIHbBIE U
TeXHOreHHble Oe/cTBUs Ha Tepputopuu PK, cBA3aHHbBIE ¢ aHTpONOreHHOM
JEATENBHOCTBIO U CIIOCOOBI 3aIUTHI OT HUX.

The course 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.

16

KBII TK
OOJI KB

GCD EC

Ickepu putopuka
[enoBas puropuka

Business rhetoric

Kype xociOu-toxipubernik OarbITTa KypacThIpsUIFaH. OHBI OKY apKbUIBI
KOciOM MaHBI3BI KaFJailapa PUTOPUKAIBIK 1C-OpEeKeT TEXHOIOTHSCHIH
WTepy Ke3IeNreH. BimiM aymbuiapablH Ce3MiK OUTIMALIITIH apTTHIPY,
THUIMAL 1CKepITiK KapbIM-KAaThIHAC KaFMJaJIaphl, KYPT alfblHIA COMICYIiH
YTBIMABI BIKIANl €TylH KaMTHTBIH HETi3ri (akropmap MeH yaepicrepi,
LICIIeH MEH ayJUTOPHS BIHTBIMAKTACYBIHBIH (hOpMaapbl MEH Kypasiaapbl
TypaJIbl OLTIM airy KypCTHIH MiHIETTEpiHe Kipei.

Kypc wmmeer mnpodeccrnoHambHO-TIPaKTHUECKYIO HAlpaBiIeHHOCTh. Ero
W3ydeHHE TIPEAToyaraeT OBJAJCHHE TEXHOJIOTHEH pPUTOPHYECKOMH
JeATENPHOCTH B TNPO(ECCHOHANBHO 3HAUYMMBIX CHUTyalusax. B 3amaunm
Kypca BXOJHUT TIIOBBIINICHHE DPEYEBOH 00pa30BaHHOCTH OO0YyJaIOMINXCS,
nproOpeTeHne 3HaHWi o MpuHIHNax 3(p(EeKTHBHOrO IeN0BOro O0IIeHHS,
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OCHOBHBIX (I)aKTOan n 1poneccax, 06€CH€‘II/IBaIOIHI/IX ycreniHoe
BO3JeiicTBHEe IyOnmuuHOW Ickepm peunm Ha ciymarteneid, ¢opmax u
CpeJICTBaX B3aUMOJIEHCTBUS OpaTopa U ayIUTOPHUH.

The course has a professional orientation. His study involves mastering
the technology of rhetorical activity in professionally significant
situations. The objectives of the course include increasing students' speech
education, acquiring knowledge about the principles of effective business
communication, the main factors and processes that ensure the successful
impact of public speech on students, the forms and means of interaction
between the speaker and the audience

17 | BII X)KOOK BuorexHonorus Herizaepi 5 BepiireH KypcThl OKy Ke3iHIe OHOTEXHOJOTHSIHBIH OacThl JaMy | BHOTeXHOJOrWs  HbICAaHIAPHI
caThlIapbl, Ka3ipri Ke3jeri OWMOTEXHONOTHMSHBIH HEri3ri OarbITTaphl, | )KOHE OJapAblH eHipicTeri
BJI BK OCHOBEI OHOTEXHOJIOI I OMOTEXHOJNIOTM OHAIPICIHIH HEri3ri caThbUlapbl, COFaH KOCa: IIMKi3aT | KOJJAHBUIBIMS, BHOIOrHSUIBIK
TYpJiepi;  cyOcTpaTrap  JKOHE  opTajap  Typalbl  YFBIMAApIbl | OelceHIl 3aTTapibl OHAIpYIi

BD UC Fundamentals of biotechnology KaJIBINTaCTBIPAIBL. MHKpOAF3ajIapIbIH
T'€HETUKAChl MCH CCJICKIIHUACHI

H3ydenne naHHOro Kypca (GOpMHpYeT MOHATHA 00 JTamnax pa3BUTHS

OHOTEXHOIOT N, 0CHOBHBIX HaTpaBJICHUSIX coBpeMeHHOH | OOBEKThl OMOTEXHOJOTUH H
OMOTEXHONOTMH, OCHOBHBIX 3Tanax OMOTEXHOJIOTMYECKUX MPOM3BOACTB, | HX MIPOMBIIIJICHHOE
BKJIFOUasi: BUJBI CBIPbs; CYOCTPAThI U CPEIbL. npuMeHeHue, I'eHeTnka w
CENIEeKIUs] MHUKPOOPTaHU3MOB,
The study of this course shapes the concepts of the stages of | mpomyrenToB OuomOrHYecKu

development of biotechnology, the main directions of modern | akruBHBIX BemecTs

biotechnology, the main stages of biotechnological productions,
including: types of raw materials; substrates and media. Objects of biotechnology and
their industrial applications
Genetics and selection of
microorganisms, producers of
biologically active substances
Tanaay GoiibiHuIa komnonertrep / Kommnonentsl mo Buidopy / Optional components

18 | BII TK JKanmsl xoHe MONEKYIaIbIK 5 ATanfaH Kypc T€HETHKaHBIH JaMy caTbUIapblH, HETi3T1 MIHAETTepi MeH | bumorexHomorus  HbICaHIAPHI
TeHETHKA KeJICTIIEKTET1 TaMYbIH, COHIal-aK TEOPHSUITBIK JKOHE TOKIPUOCTIK MAaHBI3BIH | KOHE ONApIbIH  OHIIpicTeri
b1 KB Kapactelpanpl. TYKbIMKYyalayIIbUIBIKTHIH JKOHE ©3TeprillTiKTIH HEeTi3ri | KONAaHBUIBIMBI, BHOIOTHSITBIK
OO0m1ast © MOJIEKYIApHAS YFBIMIAPBIH KaJIBIITaCTBIPAIBL. OenceHai 3aTTapAbl OHIIPYIIi

BD EC TeHETHKA MUKpOaF3aJiap IbIH

General and molecular genetics

JlaHHBII Kypc paccMaTpuBaeT STanbl Pa3BUTHS, OCHOBHBIE 3aJaddl U
MEPCHETUBBl Pa3BUTUS, a TaKXkKe  TEOPETHYECKOE M IPAKTHYECKOE
3Ha4YeHHs TeHeTHKH. POpPMHUpPYET OCHOBHBIE TIOHSTHS O HACIEICTBEHHOCTH
¥ M3MEHYMBOCTH.

TCHCTHUKAChl MCH CCIICKIIHACHI

OOBEKTHl OHOTEXHOIOTHH U
nX MPOMBIIIICHHOE
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The course examines the stages of development, the main tasks and
perspectives, as well as the theoretical and practical implications of
genetics. Forms the basic concepts of heredity and variability.

npuMeHeHue, leHeTHka H
CEJIEKIMSI MUKPOOPTaHHU3MOB,
MPOIYIICHTOB  OHOJIOTHYECKH
AKTHBHBIX BEILIECTB

Objects of biotechnology and
their industrial applications,
Genetics and selection of
microorganisms, producers of
biologically active substances

19 | BIITK
B/ KB

BD EC

MornekyaanblK (pUTOATONOT s
MornekynspHas GUTONATONOTUS

Molecular phytopathology

«Monekynanslk ~ (QUTONATONOTHMSD)  OCIMJAIKTEp  MEH  ONlapJblH
MapasuTTepiHIH ~ ©3apa  OPEKETTECYiHIH  HEri3ri  MOJCKYITaJbIK
MexaHHU3MJepi Typaiibl TyciHik Oepeni. Kypcra eciMaikTep aypysiapbiHbIH
TeHETUKAIIBIK HeTi3zepi, (UTOMaToreH i OopraHu3MIepAiH BUPYICHTTLIIK
(dakTopmapbl,  OCIMIIKTEpIiH  KOpFay  JKy#eiepi,  aypylapIblH
SNHIEMHUONIOTHICHl JKOHE OakKbliay TOCUIAEpi KapacThIpbUFaH. Ocimjik
aypynapblH JMarHOCTHKAaJay[blH 3aMaHayd oJIiCTepiHE epeKile Hazap
ayZapbLIajbl.

«MonekynspHas (UTONIATONOTHAD) [aeT NPEICTaBICHHE O KIIOUYEBBIX
MOJIEKYJISIPHBIX MEXaHU3MaxX B3aMMOACHCTBUS PACTEHUH U X Mapa3HTOB.
B kypce paccMoTpeHbl T€HEeTHYeCKHEe OCHOBBI OOJie3HEel pacTeHuH,
(aKkTopbl BUPYIEHTHOCTH (PUTOMATOTEHHBIX OPraHM3MOB, 3aIlUTHbIE
CHCTEMBI PACTeHHW, SMUIEMHUONIOTHA W CIIOCOOBI KOHTPOJIS OOJe3HEH.
Oco0oe BHUMaHHE YIENAETCs COBPEMEHHBIM METOJaM JHAarHOCTUKHU
OornesHel pacTeHui.

«Molecular Phytopathology» gives an idea of the key molecular
mechanisms of interaction between plants and their parasites. The course
covers the genetic basis of plant diseases, virulence factors of
phytopathogenic organisms, plant protection systems, epidemiology and
methods of disease control. Special attention is paid to modern methods of
diagnosis of plant diseases.

OcimaikTep  (PU3MOIOTHSACHI,
OciMIiKTep OHOXUMUSICHI

®duznonorus pacTeHui,
buoxumus pacrenuit

Physiology of plants, Plant
biochemistry

20 | BIITK
B KB

BD EC

Aybin IIapyaIIbLIbIK
JAKBUIIAPBIHBIH CENCKIUACH MEH

TYKBIM OHIIpici

Cenexuus H CEMEHOBOJICTBO

CEITbCKOX03SMCTBEHHBIX KYJIbTYp

Selection and seed production of

OCIMIIKTEp CEeNeKIUSACHIHBIH TEOPHSIIBIK KOHE TIKIpHOENiK Herizaepi,
TpPaHCTEHAI OCIMIIKTep amydblH 3aMaHayH OIiCTepiMEH OCIMIIiKTep
CEJICKIMACHIHA apHaJFaH OacTalKpl TYKbIM MaTepHalIapblH TaHAAY
JKOHE JKacay IPUHIMIITEPI Typaisl OUTiMAepai Kambimracteipaabl. Kemeci
CypakTap KapacThIPbUIQIbL: CENEeKNUS KEIIeHIl FBhUIBIM PETIHJE,
CEJICKIMSUTBIK, MaTepHaNpl Herisri Oenrinepi OoiblHIIA Oaranay; aybul
[IapyallbUIBIK ©CIMIIKTEpPIH ecipy, CYphINTay >XOHE TaHJay omicTepi
JKOHE Ta0bI Oacka.

BroTeXHOIOrMst HBICAHAAPHI
JKOHE OJIap.IbIH OHMipiCTerl
KOJIAHBLILIMEI,
Buorexnomorus Herizaepi

OOBEKTHI OMOTEXHOIOTMH U
UX TPOMBIIIICHHOE
npumenenue, OCHOBBI
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agricultural crops

DOpMUPYIOTCSl 3HAHUS O TEOPETUYECKUX M TPAKTHUECKUX OCHOBaX
CEJIeKIIMM pAacTeHWH, TNPHHIMIIAX TMO0AO0Opa W CO3AaHHUS HCXOIHOTO
MaTepuana JAJs CEIEKIMH PAcTeHUH C COBPEMEHHBIMH METOIAMHU
CO3JaHUs TPAHCTEHHBIX pacTeHHHd. PaccmaTpuBaer cienyromue
BOIIPOCHL: CEJIEKIMs KaK KOMIUIEKCHAs HayKa; OLEHKAa CEIEKIHOHHOIO
MaTepuala IO TIJIABHEHIIMM TNpU3HAKaM; METOAbl  pa3BeleHMA
CEJIbCKOXO3SIICTBEHHBIX pacTeHHd u orOopa, Mmoadopa pacTeHHd W

JpyTHeE.

Knowledge of theoretical and practical bases of plant breeding, principles
of selection and creation of initial material for plant breeding with modern
methods of creation of transgenic plants are formed. He considers the
following issues: selection as a complex science; Evaluation of breeding
material according to the main characteristics; methods of breeding of
agricultural plants and selection, selection of plants and others.

OHMOTEXHOJIOIHU

Objects of biotechnology and
their industrial applications,
Fundamentals of
biotechnology

21

BIT TK
BJl KB

BD EC

OciMaikTepIiH OUOTOTHSIIBIK
OernceHl 3aTTapsl

Bbuonornueckue akTUBHEIC
BELIECTBA PACTCHUN

Biological active substances of
plants

Kypc opTypiti opraHu3MAepaiH TipIIJIiK OpEKETiH PEeTTey MpOLeCTepiHe
KaThICATBIH OCIMIIKTEP/IIH SpTYpJii OMOJOTHSUIBIK OeJCEeH/l 3aTTapbIMEeH
KEHIHEH TaHbICThIPAIbI

Kypc moapo6HO 3HAKOMHUT ¢ pa3HOOOPa3HBIMU OHOJIOTMYECKH aKTUBHBIMH
BEILIECTBAMHM  PACTEHUH, MNPUHUMAIONIMMH Yy4acTHE B  IPOLIECCax
PETYIALUK KU3HEEATENbHOCTH PAa3HBIX OPraHH3MOB.

The course introduces in detail a variety of biologically active substances
of plants that take part in the processes of regulation of life of different
organisms.

EI/IOTGXHOJ’[OFH?{ HbICﬁH}Iapr
YKOHE ONap/IbIH OHJIipicTeri
KOJIJAHBUILIMBI,
BuorexHonorust Herizaepi

OOBEKTHI OMOTEXHOIOTHN U
UX TPOMBIIIICHHOE
npuMeHenne, OCHOBEI
OHOTEXHOIOTHH

Objects of biotechnology and
their industrial applications,
Fundamentals of
biotechnology

22
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B KB

BD EC

BHOOTBIH 6HIIPY TEXHOIOTHSCHI

Texuomorus
OMOTOIINBA

MPOMU3BOJICTBA

Biofuel production technology

MukizaTTel maimanaHyAbIH OOCTYpPAl eMec omictepi. A3BIK-TYJIK JKOHE
OMOOTHIH OHIPICI YIIH a3BIK-TYIIK €MeC MHMKIi3aTTHl Typiepi, olapIbiH
KikTenmyi, cumarramachl. lllukizatraH eHIipinreH OHOOTHIHIBI TYpJEpi:
CYWBIK (dTa”om, OyraHom, OWomm3enb, OWo-Maif), KarTel (YHTAK,
OpukerTep, TyHipmikrep), ra3 (6moras): CyHbBIK OMOOTBHIH OHIIpici >KoHE
KaTTel OMOOTHIH OHIPICi: IWKi3aT, TEXHOJOTHWIBIK CcXemalap,
*KaOmpikTap. KaTTel  OMOOTBIH — OHAIpICI:  IWKI3aT, TEXHOJOTHSIIBIK
ce30anmap, ammaparrap. buoras eHzipici: IMHKI3aT, TEXHOJIOTHSUIBIK
cxemaap, ’Ka0IbIKTap.

Buorexnomorus mHerizaepi
OCHOBBI OMOTEXHOIOT KA

Fundamentals of
biotechnology
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HerpagunmoHHsle METOIBI HCIONB30BAHUS CHIPHEBBIX PECypcoB. Bubl
MUIIEBOTO M HEMHIIEBOrO CBHIPbs IS NPOU3BOJACTBA OWOTOILUIUB, HX
KIaccu(UKanusi, XapaKTepUCTHKA. BHIBI NPOM3BOIMMBIX U3  CHIPbS
OuororumB: xuakoe (OmosTaHon, OmoOyTaHON, OHOIM3ENb, OHMOHEPTH),
TBEpHOe (MOpOWIKHM, OpHWKETH, TeIeTh), ra3oo0pa3zHoe (Ouoras).
[IpOU3BOACTBO JKUIKUX OHOTOIUIMB: CBHIPBE, TEXHONOTHMYCCKUE CXEMBI,
ammapartypa. [pousBomcTBO TBEP/IBIX OUOTOILIHB: CBIPBE,
TEXHOJIOTUYECKHE CXeMBbI, ammapartypa. IIpon3BoacTBO Omorasa: ChIpBE,
TEXHOJIOTHUECKUE CXEMBI, almapaTypa.

Unconventional use of raw materials. Types of food and non-food raw
materials for the production of biofuels, their classification, characteristics.
Types of biofuels produced from raw materials: liquid (bioethanol, bio-
butanol, biodiesel, bio-oil), solid (powders, briquettes, pellets), gaseous
(biogas). Production of liquid biofuels: raw materials, technological
schemes, equipment. Production of solid biofuels: raw materials,
technological schemes, equipment. Biogas production: raw materials,
technological schemes, equipment.

23 | BII TK
BJl KB
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OCIMIIKTEp/Ii KIIOHAJIBIbI
MHKPOKOOCHTY TEXHOJIOTHSICHI

TexHonorus KIOHaJIBHOTO
MHKPOPa3MHOXKEHHSI pACTEHU

Technology of clonal
microreproduction of plant

Kypcrel oKy ©Oaranbl  eciMIIKTEpIl  KIOHAJBAI ~ MHUKPOKeOEHTy
TEXHOJIOTUsLIAPBI TYpaJIbl TYCIHIKTEP/l KaJbIITaCThIPa/Ibl, COHBIMEH Oipre
KeJIeCl cypakTapAbl KapacTeIpaisl: iN Vitro-aa MHKpOKIOHAJbIBI KOOSO
ToCIepi MEH omicTepi; KIOHAIBABI MHKPOKOOEK caThiiapbr, in Vitro
JKaraaibIHIa OCIMIIIKTIH MUKPOKOOEI0 MpoIieciHe acep eTylli Gpakropiap;
Ky/IbTypaFa CHrI3y JKOHE OKIIAyJIaHFaH YIHanapAsl KyJbTHBHPICY
TEXHHUKACHI, OCIMIIK JKEKe TYpJepiHiH MUKPOKOOEIOl )KoHE Tarbl 0acka.

Wsyuenne Kypca (opMHpYeT MPEACTaBICHHE O  TEXHOJIOTHSX
KJIIOHAJIBHOTO ~ MHKPOPa3MHOXEHHsl I[IEHHBIX DACTCHHH, & TakKKe
paccMaTpuBaeT  CICAYIOIME  BONPOCHI:  MOCOOBI M METOMIBI
MHKPOKJIOHATBHOTO PasMHOKEHHst N Vitro;  artamsl  KJIIOHAJIBHOTO
MHKPOPa3MHOKEHHS; (bakTopsl, BIIHSIFOLIE Ha nporecc
MHKDPOPa3MHOKEHHUS PACTEHH B YCIOBHSAX IN Vitro; TeXHWKa BBEICHHS
B KYIBTYPY U  KYJAbTHBHPOBAHUS  W30JUPOBAHHBIX  TKaHE,
MHKPOPa3MHOKEHHUS OTAEIBHBIX BUIOB PACTEHHI U IPYTHE.

The study of course forms an idea about the technologies of clonal
micropropagation of valuable plants, and also considers the following
issues: benefits and methods of microclonal multiplication in vitro; stages
of clonal micropropagation; Factors influencing the process of
micropropagation of plants in in vitro conditions; technique of
introduction into culture and cultivation of isolated tissues,

BrotexHomorust HhICAHAAPHI
YKOHE ONap/IbIH OHJIipicTeri
KOJIJAHBUILIMBI,
BuorexHonorust Herizaepi

OOBEKTHI OMOTEXHOIOTHN U
UX TPOMBIIIICHHOE
npuMeHenne, OCHOBEI
OHOTEXHOIOTHH

Objects of biotechnology and
their industrial applications,
Fundamentals of
biotechnology
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| micropropagation of certain plant species and others.

5 cemecTp / 5 cemecTp / Semester 5

KOO xomnounenTti / BY3oBckuii komnonent / University component

24 | BIT1 J)KOOK OciMaiKTep OMOTEXHOJIOTHSCHI 6 Kypc eciMaik OHOTEXHOJOTHSCHIHIA JKaHA HEMece JKETUMIpIIreH | BHOTeXHOJIOrHs HhICAaHAAPHI
KacHUCTKe We TYpJepJi ajyFa OalIaHBICTHI TECOPHSIIBIK KaFuaajgap MEH | JKOHE OJNIapJbIH OHIIpicTeri
bJ1 BK buorexHonorus pacteHuit TOKIPUOCTIK HOTIKENIEP TYpasibl HETi3ri OUTIMIEpIl KaJBIITACTHIPAAbl | KOJIAHBLUIBIMEI,
JKOHE KeJieCi CypaKTapIbl KapacThIpajpl: OCIMIIK KacyllaTapblHBIH | BHOTEXHOIOrUs HBICAHIAPHI,
BD UC Plant biotechnology KyJAbTypachl,  KYJIbTHBUDJCYIIH  NpPUHOUOTEpI  MeH  omictepi; | Kanrsl ;koHEe MONIEKYNabIK
KaJUTyCTYy31ly; ecCiMaikTiH in Vitr0 mopdoreHe3i MeH pereHepanuschl, | reHeTHKa, boraHuka,
OCIMIIIKTEP/IIH KACYIIAJBIK JKOHE TCHIIK MHXCHEPHSCHIHBIH HETi3Nepi | albrOJIOTHs, MUKOJIOTHUS
JKOHE TaFbl Oacka.
OOBEKTHI OMOTEXHOJIOTUU H
Kypc dopmupyer 6a30Bble 3HaHHS O TEOPETHYECKUX TMOJOKEHUSX W | UX MPOMBIILICHHOE
MPpaKTUYCCKUX pe3yanaTax B 6I/IOTCXHOJ'IOFI/II/I paCTCHHﬁ, CBA3aHHBIX C IPUMCHEHUE, OCHOBI)I
nonyquHeM q)OpM C HOBBIMU HWIH yJ'ly‘IIHeHHI)IMH Npu3HakaMu ¢ 6I/ITCXHOHOFI/II/I, O6H_la$[ n
paccMaTpuBaeT CIIeAYyIOIIMEe BOMPOCHI: KYJIbTypa KIETOK pACTEHHH; | MOJIEKYJIIpHas FeHETHKa,
NPUHLUIBI W METOAbl KYJIBbTHBHUPOBAaHMWS, KalulycooOpa3oBaHue; | boranwuka, anbrouorus,
Mop¢oreHes U pereHepars pacTeHui in Vitr0; OCHOBBI KICTOYHOW M | MHKOJIOTHS
TEHHON MH)KEHEPUU PAaCTECHUM U IpYrue.
Objects of biotechnology and
The course forms a basic knowledge of the theoretical positions and | their industrial applications,
practical results in plant biotechnology related to obtaining forms with | Basics of biotechnology,
new or improved features and considers the following issues: plant cell | General and molecular
culture; principles and methods of cultivation; callus formation; | genetics, Botany, algology,
morphogenesis and plant regeneration in vitro; the basis of cellular and | mycology.
genetic engineering of plants and others.
25 | KII XOOK MonekynanaslK OHOIOTUS 5 Bepinren KypcThl OKy Ke3iHIe TeHETHKAJbIK aKmapaTTsl cakray, Oepy, | BuorexHomorus HelcaHmapsl

TapaTy MEXaHU3MJepi, akKybl3gap MEH HYKICHH KbIIIKbIIAPbIHBIH

JKOHE OJIap.IbIH OHipicTeri

I BK MomnexymsipHasi OHOTIOT U KYPBUIBIMBI JKOHE KaCHETTePi Typallbl YFRIMIAPABI KaJBIITACTHIPAIbI. KOJIIaHBUIBIMBI

PD UC Molecular Biology W3ydenne nanHoro Kypca (JOpMUpPYET MOHATHE O MEXaHW3MaxX XpaHeHus, | OObEKTh OMOTEXHOJIOTUU U
nepefayd W peajH3aldd TeHeTHYeCKOW HWH(OpPMAIMH, CTPOCHUS M | MX IPOMBIIUICHHOE
(GyHKIMH OSITKOB M HYKJICHHOBBIX KHCIIOT. NpUMEHEHUE
The study of this course forms the concept of the mechanisms of storage, | Objects of biotechnology and
transmission and sale of genetic information, the structure and function of | their industrial applications
proteins and nucleic acids.

Taungay GoiibiHma komnonertrep / Kommonentsl mo Beidopy / Optional components
26 | BIITK OCIMIIKTEp/IiH TeHETHKAIIBIK 6 Kypctein wmasmynsl pexomOuHanTTel JIHK Kypactelpy canmacelHarsl | ©ciMaikTep
HUHXEHEPUSICHI OlmiMHIH OipTyTac >KYHECiH, KJIETKAJarbl TCHETHKANBIK aKIapaTThl | OMOTEXHOIOTHICH,
b1 KB CaKTaylblH, KaJIbIHA KENTIpYAiH JKOHE iCKe achIpyIbIH MOJEKYJablK | BroTexHomorus HelcaHaapsl,
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I'eneTnueckast MHKeHEpUs MEeXaHM3MJIEpiH; TEHJIK HWHKeHepHUsila KOJNJAHBUIATBIH aca MaHb3Ib! | JKajrbl )KoHEe MOJIEKYIaIbIK
BD EC pacteHui Ka3ipri 3aMaHFbl 9/1iCTEP/Ii YCHIHABL TeHeTHKa
Genetic engineering of plants ConeprkaHue Kypca HpemiaraeT IeIOCTHYI0 CUCTEMY 3HaHMH B 007acTH | BHOTEXHOJIOrus pacTeHuH,
KOHCTpyupoBanue pekomOunantHoi JIHK; MonekynspHbIX MexaHu3MOB | OCHOBBI OUTEXHOJIOTHH,
COXpaHEHMs,  BOCIPOW3BEACHWS M  pealu3auuu  TreHetndeckoi | OOmiast u MONeKyisipHas
uHpopmManmu B KIETKe; Ba)KHEWIIME COBPEMEHHBIE  METOZOB, | T€HETHKa
UCIIOJIb3yeMbIE B TEHHOW MHKEHEPUH.
Plant biotechnology, Objects
The content of the course offers a holistic system of knowledge in the field | of biotechnology and their
of design of recombinant DNA; molecular mechanisms of preservation, | industrial applications, Basics
reproduction and implementation of genetic information in the cell; the | of biotechnology, General
most important modern methods used in genetic engineering. and molecular genetics.
27 | BIITK BroTexHOMOrHsIIBIK MporecTep/i OciMIiKkTep, KaHyapiap J>KOHE MHKpoar3anap JaKpULAApblH opTypii | Brorexnosnorus Heriznepi,
WHXECHEPJTIK KAMTaMachI3 eTy eHepkacinTepie KoimaHy. OpraHukanblK 3aTTap OKkoHe ambiFaH | JKairel MEKpOOUOIOrus
BJI KB OHIMIIEPiH OHIipici. buonorusipk OenceH Il 3aTTap MeH KocmaaapblH
WmxeHepHoe obecrieueHne eHmipici. XKeMaik akysI3 OcH ®KeMIIK KOCTaaapbIH eHIipici. OCHOBBI OHOTEXHOJIOTHH,
BDEC OMOTEXHOJIOTUUECKUX MPOLIECCOB O6wwast MHKPOOHOIOTHSL.
Vcnionb30BaHue KyJAbTYPHl PACTEHHMH, KUBOTHBIX U MUKPOOPTAaHU3MOB B
Engineering support of Pa3IMYHBIX TPOM3BOJCTBAX. [IpoM3BOACTBO oOpraHuWueckux Bemects u | General biptech_nology,
biotechnological processes npoaykToB Opoxenus. [IponsBomcTBo Guoornueckn akTHBHBIX BemectB | General microbiology.
u 100aBok. [Ipon3BoACTBO KOPMOBBIX OEITKOB M KOPMOBBIX JI00ABOK.
Use of culture of plants, animals and microorganisms in various industries.
Production of organic substances and fermentation products. Production of
biologically active substances and additives. Production of feed proteins
and feed additives.
28 | BII TK WmxeHepik 2H3UMOIIOTHS NvMmoOunnenren gepMeHTTep MEH KIeTKalapAbl NaiganaHa OTBHIPHI | BroTexHOmorms HeICaHAAPHI
JKacallFaH eHAIPICTIK mporeccTep. OpraHUKaNbIK CHHTE3IErT OMOKaTalu3. | KoHE OJapAbIH eHIipicTeri
bJ1 KB HNuxeHepHas 5H3UMOJIOTUS KanTrapasig (hepMeHTAaTHBTI CHHTE3I. Muxkporannayna | KOJgaHbLIBIMBI,
IMMOOMIM3alMsIaHFaH  (epMeHTTepal madmanany. MmmoOwinenreH | brorexHomorus HeICaHIAPHI,
BD EC Engineering enzymology (hepmeHTTEp MEH OCIIOKTap AOPLTIK 3aTTap peTiHe.
OOBEKTHI OMOTEXHOIOTUH H
[IpoMBImIIIEHHBIE TIPOIECCHI €  HCIIONB30BAaHHEM HWMMOOWMIN30BAHHBIX | X MPOMBIIIICHHOES
(epMeHTOB W KIeTOK. Brokartanm3 B TOHKOM OpraHMYECKOM CHHTe3e. | mpuMmeHeHue, OCHOBBI
IepcriexkTrBEHI (hepMeHTaTHBHOTO OpPTaHUYECKOTO CHHTE3a. | OMTEXHOJIOTHH
Hcnonp3oBaHne WMMOOWIM30BAaHHBIX (EPMEHTHI B MHKpOAHAIHU3E.
HmMoOmMn30BaHHbIe (PePMEHTHI M OSITKH KaK JICKapCTBEHHbBIE CPEICTBA. Objects of biotechnology and
their industrial applications,
Industrial processes using immobilized enzymes and cells. Biocatalysis in | Basics of biotechnology
fine organic synthesis. Prospects for the enzymatic synthesis. The use of
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immobilized enzymes in microanalysis. Immobilized enzymes and
proteins as drugs.

29 | BII TK BuonHanKanust xoHe OHOTECTIIEY 7 KypctblH  Ma3MyHbI ~ OWONOTHSUTBIK ~ MOHHTOPHHITIH  O/iCHAMAJBIK | BHOTEXHOMOrus HpICaHIaphl
HETI3MIepiMEH JKOHE KOpIIIaraH OpTa KaFIaWbIHBIH OMOMHIUKAIMSCHIHBIH | JKOHE OJNIApJbIH OHIIipicTeri
b1 KB Bronnaukamnus TaOWFM JKOHE AHTPOIIOTCHIIIK ©3repMelti 3KOKYHeIepAaiH OUOJOTHSIBIK | KOJIAHBLUIBIMEI,
OUOTEeCTUPOBaHKE WHIMKAIUSCBIHBIH HET13T1 TOCiIepiMEeH TaHBICTBIPAIBI. BuotexHomorys HhICAaHAAPHI
BD EC
Bioindication and biotesting ConepkaHue Kypca 3HAKOMHT C  METOJOJOTHYECKMMH OCHOBaMH | OOBEKTH OHOTEXHOIOIUHU U
OMONIOTMYECKOr0 ~ MOHHUTOPHHTA U OWOWHIMKAIIMK  COCTOSHHS | MX MPOMBIIUICHHOE
OKpYIKarolleil cpesibl OCHOBHBIMHU CIIOCOOAMHU OHUOIIOTHYECKOH HHIUKAIIMK | TpuMeHeHne, OCHOBBI
OPUPOIHBIX M AHTPOIMOICHHO TPAHCPOPMHUPOBAHHBIX IKOCUCTEM. OUTEXHOIOTHH
The content of the course introduces the methodological foundations of | Objects of biotechnology and
biological monitoring and bioindication of the environment the main ways | their industrial applications,
of biological indication of natural and anthropogenically transformed | Basics of biotechnology
ecosystems.
Tannay OoiibiHIIa KoMnoHeTTTep / KoMmoHeHTHI 110 BBIOOPY / Optional components
30 | KII TK OcimaikTep reH0aHKTepiH 6 OciMAIKTepOiH KPHOOMTEXHOJOTHACH OMiCTepi OCIMIIKTEepAiH TeHIIK | buorexHonorus HplcaHOaphl
KYpYyAarbl KpHOOHOTEXHOIOTUsI KOPBIH CaKTay[bl 3epTTeimi (KOIeKIMsIap MEH TeHAIK OaHKTep). | JKOHE oapablH OHmipicTeri
111 KB oxicrepi OciMaikTepaiH Oipereil TEHOTHNTEPIH J>KOHE >Kacyllalap OCIHIICIHIAE | KOJIAAaHBUIBIMBI, OCIMIIKTED
HPOAYLEHT IITaMAAPbIH cakray, TOMEH TeMIlepaTypajbl | OMOTEXHOIOIHACH
PD EC Mero/pl KPUOOUOTEXHOJIOTHH B KPHOKOHCEPBALIUSIHBIH TaObICBIH AHBIKTAUTBIH ¢axropnap,
CO3/1aHUM TeHOaHKa pacTeHUH KPUOMPOTEKTOpJIap, CalKbIHAATy OargapiiamManaphbl, JKacyllajJapasl Te3
XKoHe Oasfy CaJKBIHIATY, JKacyllanapibl CaJKbpIHAATY KeseHaepi, | OObeKThl OMOTEXHOIOTHU U
Methods of cryobiotechnology in JKacylIagap/Abl epiTy MPUHIHIITEPI. UX TPOMBIIIICHHOE
the creation of genetic banks of npUMeHeHne, buorexHomorus
plants Mero/pl KpUOOHOTEXHOJIOTUH PACTEHHUIT N3YyUaloT COXpaHEeHHe TeHOPOHIa | pacTeHHI
pacteHmit (KoieKnuu W TeHHble OaHkn). CoXpaHEHHE YHHKAIBHBIX
TEHOTHIIOB pACTEHWi W IITaMMOB-TIPOAYIICHTOB B KynbType Kietok, | Objects of biotechnology and
(axropsl OTpeIETISTFOIIHE ycrex HI3KoTeMmItepatyproii | their industrial applications,
KPHOKOHCEPBAITMH, KPUOIIPOTEKTOPHI, IPOrpaMMBbI oxiaskaeHus, opictpoe | Plant biotechnology
W MEIUICHHOE OXJAaXICHHE KIETOK, JTalbl OXJAXICHHS KIETOK,
MIPUHIHITB Pa3MOPAXKHBAHUS KIETOK.
Methods of plant cryobiotechnology study the preservation of plant gene
pool (collections and gene banks). The preservation of the unique
genotypes of plants and producers strains in cell culture, factors
determining the success of low-temperature cryopreservation,
cryoprotectants, programs cooling, fast and slow cooling of the cells,
stages of cooling cells, the principles of thawing cells.
31 | KIITK OCIMIIKTEKTi AOPLITiK 6 Kypersl oKy ecimpaikrepaeri Oarambl Aopimik 3aTtapael Oemim amy | brorexHomorus HbeICaHZAPHI
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[IMKI3aTTap/bl OHACY TEXHOJIOTHSICBI TYpaJbl TYCIHIKTEpAl KaJNbINTaCTHIPAIbl, COHBIMEH Karap | >KoHE OJapAblH eHipicTeri
11 KB TEXHOJIOTHSICBI KeJeci cypakTap/ibl KapacThIpabl: eCIMIIK MIMKI3aThIH OHJEY cajlajlapbl, | KOJJaHBUIBIMBI,
HETI3r  KJIACCH(DUKAIUACH JKOHE OJapIblH CHUIIaTTaMallapbl, JOPUTIK | BrHoTexHomorus Herizaepi,
PD EC TexHonmorus nepepaboTKu npernaparTap OMOTEXHONOTHMSICBIHAAFBI  HEri3ri  OarbITTa;  ociMIiK | ©cimaikrep
PacTUTENLHOTO JIEKAPCTBEHHOT'O MIMKI3aThIH OHACYAl YHBIMAACTHIPY NPUHIUNTEPI; KyNbTypara €Hri3y, | OHOTEXHOJOTHSCHI
CBIPBS OKIIayJIaHFaH YINanap/sl KyIbTHBUPIIEY TEXHUKACH )KOHE Tarbl OacKa.
OOBEKTHI OMOTEXHOJIOTHU H
Technology of processing plant Nsyuenune Kypca HOpMHUpYET MPEACTABICHHE O TEXHOMOTHAX MOMYYEHHS | MX MPOMBIIUICHHOE
medicinal raw material JIEKapCTBEHHBIX IIEHHBIX BELIECTB pPACTEHHMH, a TaKXKe paccMaTpuBaeT | npuMeHeHue, OCHOBBI
CIIelyIOIIME BOIPOCHI: OTPAacid IepepadOTKH PAaCTUTENLHOTO CHIPbS, | OMOTEXHOJOTWH,
OCHOBHasi  KJaccHpUKamusl W WX  XapaKTepUCTHKa; OCHOBHbIEe | Brorexnosorus pacreHuit
HarpapJeHus] B OMOTEXHOJIOTUH JIEKAPCTBEHHBIX MPENapaToB; MPUHIUIIBI
OpraHu3aIly NepepaboTKH PacTUTEIBHOTO ChIPbs; TexHHKa BBeaeHus B | Objects of biotechnology and
KYJIBTYpPY, KYJIbTHBUPOBAHHS H30JIMPOBAHHBIX TKAHEH M IpyTHUe. their industrial applications,
Fundamentals of
The study of the course forms an idea about the technologies for | biotechnology, Plant
obtaining medicinal valuable substances of plants, and also considers the | biotechnology
following issues: the branches of processing of plant raw materials, the
main classification and their characteristics; the main directions in the
biotechnology of medicines .; principles of the organization of processing
of plant raw materials .; technique of introduction into culture, cultivation
of isolated tissues and others.
6 cemecTp / 6¢ceMecTp / Semester 6
KOO xomnouenti / BY3oBckuii komnonent / University component
32 | BII XOOK OHAipicTIK MUKPOOHOTEXHOJIOT S 5 OpTypii eHIipic camamapblHIa KONIAHBUIATHIH HETi3ri MUKpoar3anap. | buorexnomorus merizzepi,
Tamak, MeJuIMHA,  BETEPUHAPHS  OHEPKACIOIHAErlT  MHUKPOOTHIK | AybUIIIApPYAIIBLIBIK
BJI BK [IpomebleHHas OHOTEXHOIOT U Aybin HmiapyalbUIbIK, MeETaJUTyprus, MaJl | OMOTEXHOJIOTHSCHI,
MHKPOOHOTEXHOIOT Hsl [IapyallbUIBIFEL, OCIMAIK IIAPYAIlBUIBIFBI JKOHE TeHMAIK HHKeHepusna | Berepunapiisl
BD UC MHKpOAF3aIapasl KOJAaHy. MUKPOOHOIIOTHS JKOHE
Industrial microbiotechnology BHPYCOIIOTHS
OCHOBHBIE MHKPOOPTaHHU3MBI, HCIIONB3YEeMble B Pa3lIUYHBIX OTPACIAX
MPOM3BOACTBA. MHKpPOOHAsT OMOTEXHOJOTHS B IMHUIIEBON, MEAWUIMHCKOH, | OCHOBBI OHOTEXHOIOTHH,
BETEPUHAPHON MPOMBIIUICHHOCTH. M cronp30BaHne MUKPOOPraHM3MOB B | CelbCKOXO03sIHCTBEHHAS
CEIbCKOXO3SUCTBEHHOM,  METAJUIyprH4eckoM,  IKMBOTHOBOJUYECKOM, | OHOTEXHOJOTHS,
pacTeHHEBOIYECKOM MIPOU3BOICTBAX U TEHHON HH)KEHEPHH. BerepunapHas
MUKPOOHOIIOTHS 1
The main microorganisms used in various industries. Microbial | Bupycomorms.
biotechnology in the food, medical, veterinary industry. The use of
microorganisms in the agricultural, metallurgical, livestock, crop | Basics of biotechnology,
production and genetic engineering. Agricultural biotechnology,
Veterinary microbiology and
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virology.
33 | BII XXOOK MenunuHamnbIK KoHe 5 Bepinren xypcTel OKy Tipi OpraHM3MAEp pEeTiHAE OpTYpili OMOJOTrMsUIBIK | BHOTeXHONOrus HbBICAHIAPHI
BETEPHHAPJIBIK OMOTEXHOJIOTUS JKYHenepi KoJlaHa OTBIPBIT JKY3€T€ achIpbUIATBIH TEXHOJOTHSUIBIK | JKOHE OJIapAblH eHipicTeri
bJ1 BK YpIicTep Typasibl OUTIMIII KaJIBINTACTHIPAIbl, COHBIMEH KaTap Keieci | KOJNIaHBUIBIMEI,
MenuuuHCKast M BeTepHHapHast CypakTapZpl  KapacTblpaabl:  MEAWIMHAIBIK JKOHE  BETepHHApibIK | brorexHomorumst  Herizzepi,
BD UC OUOTEXHOIOTHSI OMOTEXHOJIOTUSIHBIH 1aMy Ke3eHJIepi; MeTUINHAJBIK KOHE BETEPUHAPIBIK | OCIMIIKTEKTI JIOpiITiK
OMOTEXHOIOTHS 00BEKTLIEPI: MUKPOOpPTaHU3M/IED, BHPYCTap; | IIMKi3aTTapabl oHJIeY
Medical and veterinary AQHTUOMOTHKTEP/l ajy TEXHOJOTUsUIAPbl: MHMKPOOWOJIOTHSUIBIK CHHTE3, | TEXHOJIOTHSICHI
biotechnology XUMUSJIBIK CHHTE3, aHTHOMOTHKTEP IIH MYTaCHHTE31 JKoHEe OacKaap.
W3ydyenne naHHOro Kypca QoOpMHpYyeT 3HaHHS O TexHomorndeckux | OObeKThl OMOTEXHONOIHMH M
rnpormeccax, OCYIICCTBJIACMBIX C HCIIOJIb30BAHUEM Ppa3JINnIHbIX nx IPOMBIIIJICHHOC
OHMOJIOTUYECKUX CHUCTEM, BKJIIOYasA KaK JXHBBIC OpraHU3Mbl, a TAKXKC IPUMCHEHUE, OCHOBBEI
paccMaTpuBaeT CIEYIOIIHe BOMPOCHI: ATallbl Pa3BUTUS MEIUIMHCKON M | OMOTEXHOIIOTHH,
BETEPUHAPHOI OMOTEXHOJOTHHU; OOBEKTHI MEMUIIMHCKON U BeTepuHapHOil | TexHomorumss  mepepaboTku
OHMOTEXHOJIOTHH: MUKPOOPTaHU3MBI, BHUPYCbI; TCEXHOJOIMU IOTYYCHHUS PaCTUTCIILHOI'O
AQHTHOMOTHKOB: MMKPOOMOJIOTMYECKUA CHHTE3, XUMHYECKMH CHHTE3, | JIEKAPCTBEHHOT'O CBHIPHS
MyTaCHHTE3 aHTHOUOTHKOB U JpYTHE.
The study of this course discipline forms knowledge of the technological | Objects of biotechnology and
processes carried out using various biological systems, including both | their industrial application,
living organisms, and also considers the following issues: the stages of | Fundamentals of
development of medical and veterinary biotechnology; objects of medical | biotechnology, Technology of
and veterinary biotechnology: microorganisms, viruses; technologies for | processing plant medicinal
obtaining antibiotics: microbiological synthesis, chemical synthesis, | raw material
mutasynthesis of antibiotics and others.
Tanpay GoiibiHuIa komnonerTrep / Kommonentsl mo Bu16opy / Optional components
34 | BII TK Kanmsl MukpoOHomorus 8 binim  amymbimapaa okanamel  MHKpOOMONOTHSL  HeTizzepl OoMblHIIA: | BHoTexHOIOrHs HbICAaHIAPHI
Mopdomorust, GpU3NONIOrus, TaMaKTaHy, MAKPOOPTaHM3MIEPIiH TIPIILIIK | *oHE OJapAbIH eHAipicTeri
B/l KB OO6mrast MUKpOOHOIOTHS OpeKeTi TMpoIecTepiHiH MHUKPOOHWOIOTHSIIBIK — omieMaep OOHBIHINA | KOJIAAHBUIBIMBI
KayilCi3miK TIeH camaHBIH KaJBITacCybl MEH e3repyiHe ocepi Typaibl
BD EC General microbiology KY3BIPETTITIK JKYHECiH KaJbINTaCThIPY. OOGBEKTHI OMOTEXHOJIOTHH H
MX TIPOMBIIIIEHHOE
@opmupoBaHue y OOyJaromMXCS CHUCTEMBI KOMIIETEHIMI IO OCHOBaM | NMPHMEHEHHE
obmiet MukpoOuonorun: Mophonoruu, (GU3NOIOTHH, MUTAHUS, BIUSHHS
MPOIIECCOB JKU3HENEATENIBHOCTH MUKpOOpranu3mMoB Ha (opmupoBanue u | Objects of biotechnology and
u3MeHeHne 0e30IacHOCTH W KadectBa mo Mmukpobuomormueckum | their industrial applications
KPHUTEPHSIM.
Formation of students ' system of competence on the basics of General
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Microbiology: morphology, physiology, nutrition, the impact of the
processes of life of microorganisms on the formation and change of safety
and quality according to microbiological criteria.

35 | BIITK MorexynanslK BUPYCOIOTHS 8 BupycrapablH KIETKalbIK MOJEHHETIHIH onicrepi. Bupyconorusaarsl | buorexHomorus HelcaHIaphl
CEepOJIOTUSUTBIK / MMMYHOJIOTHSITBIK azicrep. Bupycrapzp! | sxoHe onapblH eHipicTeri
BJ1 KB MornexyJsipHasi BUPYCOJIOTUs YABTPACTPYKTYpPaIIBIK  3epTTey. BupycrapapiH =~ MONEKYNaNbIK | KOJJAHBUIBIMBI,
6uonorusicel. Bupycteik aypynap. bakrepuodarrap sxoHe agam aypyiapsl. | MoJeKynanblK OHOIOTHs
BD EC Molecular virology Bupycrapmen — kacymanblKk — TpaHcopmanusa.  PerpoBupycTapMeH
JKaCyIIAJIBIK TpaHchopmaIus. JHK-Bupycrapabig kacymanblK | OObEKThI OMOTEXHOJIOTUHU H
tpaHcopmanmsicel. Bupycrap meH oOblp. XKana »xoHe maiiza OonaThlH | MX MPOMBIIUICHHOE
BUpYCTap. npuMeHeHue, MonexyssipHast
ouonorus
Meroapl  KIETOYHOW  KynbTypbl — BupycoB.  Ceponoruueckue /
UMMYHOJIOTHYECKAE METOABl B BUpycoiorud. YubrpacTpykryphbie | Objects of biotechnology and
HCCIieoBaHusl BUPYCOB. MorekymsipHast Guonorusi Bupycos. Bupycusie | their industrial applications,
3aboneBanus. bakrtepuoparn u  Gone3nu uenoseka. Kierounas | Molecular Biology
tpaHcdopmanus Bupycamu. Kiietounas TpancopMaiys peTpoBUpyCaMH.
Knerounas tpanchopmanus HK-Bupycamu. Bupycel 1 Pak. HoBbie u
BO3HHKAIOIIIHE BUPYCHI.
Methods of cell culture of viruses. Serological / immunological methods in
Virology. Ultrastructural studies of viruses. Molecular biology of viruses.
Viral disease. Bacteriophages and human diseases. Cellular transformation
by viruses. Cellular transformation by retroviruses. Cellular transformation
by DNA viruses. Viruses and Cancer. New and emerging viruses.
Tanpnay GoiibiHiIa komnoHerTrep / Komnonentsl mo Buidopy / Optional Components
36 | KIITK Buoduzuka 7 Bepinren xypcra (u3MKaHBIH HETi3Ti 3aHIApBIHBIH Tipi ar3anapra ocep | bHoTexXHOmOrus HbICaHAAPHI
eryl  Kapactelppuiambl.  Kypc — kemeci  OemimaepaeH — TYpanabl: | KOHE OJapAbIH OHIIpICTEri
111 KB buodmsuka TEpMOIMHAMUKA 3aHIapbl; MeMOpaHaiap OHO(U3UKACHI: OHMOJOTHSIIBIK | KOJJAHBLUIBIMBI,
MeMOpaHanmap; MeMOpaHanmapAbplH  KYpPBUIBICEI  JKoHE  KacuerTepi; | buorexmomorust  Herizmepi,
PD EC Biophysics 3aTTapIblH OWONOTHSUIBIK MeMOpaHamapbl AapKbUIBI TachIMalAaHyel, | PagmoOmonorus

OHMO3IIEKTPUKAIIBIK MOTEHIIHAAap;KacyIIa 6uo(u3uKacer,
(hoTOOMONOTHSIIBIK YIepicTep; GU3UKANBIK (paKTOpIapIbIH Tipi ar3amapra
acep eryi.

B naHHOM Kypce paccMaTpPHBAIOTCS BIMSHHS OCHOBHBIX 3aKOHOB (pU3MKH
Ha JKMBbIe oOpraHm3Mbel. Kypc COCTOMT U3 CHEIYIOIIUX pa3fieioB:
OCHOBHEBIE 3aKOHBI TEPMOIUHAMUK, ouodusnka MeMOpaH:
Omonmornueckue  MEeMOPaHBL,CTPYKTYpa, cBoWicTBA ®  (YHKIUHU
MEMOpaH;TpaHCIIOPT ~ BEMIECTB  depe3 OWONOrHYecKHe MeMOpaHHI,
OHMO3JICKTPUIECKHE TIOTCHIIMAIEI;0M0(H3HKa KIIETOK; (DOTOOHOIOTHYecKre

OOBEKTHl OHMOTEXHOIOTHH U

Hx MPOMBIIILICHHOE
MIpUMEHEHUE, OCHOBHI
OHMOTEXHOJIOTHH,
PammoOnonorus

Objects of biotechnology and
their industrial applications,
Fundamentals of
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IPOHECChI;BIIUAHNUC (I)I/I3I/IHGCKI/IX q)aKTOpOB Ha JXHUBbIC OPraHU3MBI.

In this course, the influence of the basic laws of physics on living
organisms is considered. The course consists of the following sections:
basic laws of thermodynamics; biophysics of membranes: biological
membranes; structure, properties and functions of membranes; transport of
substances through biological membranes; bioelectric potentials;
biophysics of cells; photobiological processes; the influence of physical
factors on living organisms.

biotechnology, Radiobiology

37

KIT TK
1 KB

PD EC

Orrerigig  Oencenai

OUOJIOTHSCHI

buonorus
KHCIIOpOJa

Biology of reactive oxygen species

AKTHUBHBIX

TYpJIepiHiH

dopm

Ortreri xoHe OTTeriHiH Oencenai ¢popmanapsl. OTTETiHIH TachIMaIAaHYbI.
MuTOXOHpUANABI  ANEKTPOHABIK  TachIMallaHy.  DJEKTPOHIApAbI
TachIMANJAYAbIH ~ OaKTepUsUIBIK  Ti3OekTepi. OTTeri JKOHE  OHBIH
panukanaapsl MeH ¢opmainapbl. Cunrier orreri. CynepoKkCHITI pagukal.
Imapokcuinblaik  pagukan. Paaukanjgpl XUMHSA: KHHETHUKara Kapchl
TepMoaMHaMuKa.  Pemokc-xumusi.  OTTeriHi  KaJiblHA — KEATIpYAiH
TEPMOJMHAMUKACHI,  PEAaKIUS  JKbULIAMIBIFBI  JKOHE  KBULAAMJBIK
TYPaKTBICB, pEaKIMs  KbUIIAMJBIFBIH  OJIIIeYy JKOHE IKbUIJAMJIBIK
TYpaKThIChl. OTHeni Meranaap: OHOKATAIMTHUKANBIK €PKiH paJuKasiap.
Xenatopnap. backa OMOJOTUSITBIK MaHbI3/AbI PAIMKAIIAPABIH XUMHSICHI.

Kucnopox u axtuBHble (opMbl Kuciaopoma. TpaHCHOPT KHCIOpOA.
MuTOXOHApUANIBHBIM JIEKTPOHHBIA TpaHCHOPT. bakrepuanbHbple LENU
nepeHoca 31eKTpoHoB. Kuciopon u ero pagukansl 1 Gopmbl. CHHITIETHBIN
kuciopon. CymepokcHOHBIM — pagukail. [ 'MAPOKCWIBHBIN — paauKall.
PagukanbHast XUMUS: TEPMOJMHAMHKA IPOTUB KUHETUKH. Penokc-Xumusl.
TepMmonuHaMuKa BOCCTAHOBJIEHHS KHCIOPOJA, CKOPOCTH pPEaKIHU H
KOHCTAaHTbl CKOPOCTH, W3MEPEHHME CKOPOCTEH peakIuu M KOHCTAHT
ckopoctu. llepexomHple MeTayulbl: OHMOKATAJTUTUYECKHE CBOOOTHBIE
panuKaiel. XenaTopbl. XUMHS APYTUX OMOTOTHYECKH BAYKHBIX PaHKalIOB.

Oxygen and reactive oxygen species. Oxygen transport. Mitochondrial
electronic transport. Bacterial chains of electron transport. Oxygen and its
radicals and forms. Singlet oxygen. Superoxide radical. Hydroxyl radical.
Radical chemistry: thermodynamics versus Kinetics. Redox chemistry.
Thermodynamics of oxygen reduction, reaction rates and rate constants,
measurement of reaction rates and rate constants. Transition metals:
biocatalytic free radicals. Chelators. Chemistry of other biologically
important radicals.

OcimaikTep  (PU3NOIOTHSCHI,
OcimaikTep OMOXHUMUSICHI,
Morekynaablk OHOOTHS

Du3HOoIIOrKs PacTeHUH,
buoxumus pacteHui,
MonekynsipHasi Ouonorus

Physiology of plants,
Plant biochemistry,
Molecular biology

7 TpuMecTep; KBapTan/7 TpuMecTep; KBapTaJ /7 term; quarter

KOO xomnonenTi / BY3oBckuii kommonent / University component

38

BIT )KOOK

DKOIOTHSIIBIK

‘ 6

‘ BepinreH KypC KopHiaraH OpPTaHbIH 3KOJIOTHUAJIBIK MQCCJ’ICJ’IepiH; KP buorexHonorus HbICAHJAAPbI
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6I/IOTGXHOJ'IOFI/IHHI>IH KOJ'IZ[aH6aJ'H)I

TCPPUTOPUACBIHAAYBI TONBIPAKTBIH, CYJIapJAblH KOHC AdyaHbIH aYbIP

JKOHE OJIap.IBIH OHIIpiCTer]

Bl BK acrekTinepi MeTaliap MeH pPaJHOHYKIUATEPMEH JIACTAaHYbIH; aTOM MEH CYTeri | KOJJIaHBUIBIMBI,
OGoMOaNapbIHBIH KapPbUTYJIApPBIHBIH, YpaH, MYHAH ®KoHE opTypii Metanaap | BuorexHomorus Herizmepi,
BD UC [IpuxnaaHble acEKTHI OHIIpYMIH cajjapblH, COHbIMEH Oipre KopliaraH opTa JiacTaHy | OHAIpicTiK
9KOJIOTMYECKO# OHOTEXHOIOTHH MoceNnesIepiH MIeITy JKONIapbIH KapacThIpabl. MHUKPOOHOTEXHOIOT sl
Applied aspects of environmental JaHHBIA KypC paccMaTpHUBAaeT 3KOJIOTHUecKUe MpobiaeMbl OKpyxarorei | OObeKThl OHOTEXHONIOTHH U
biotechnology Cpelbl;3arpsA3HeHnsT T0YB, BOMOEMOB H Bo3ayxa Tepputopur PK | MX MpOMBIIUICHHOE
TSDKEJIBIMA ~ METAJUTaMM, PaJHOHYKIHIAMH, He(DThIO; MOCICACTBHS | TPUMEHEHHE,
B3pBIBOB ATOMHBIX M BOJOPOTHBIX O0MO, moObrum ypana, HedhTH u | OCHOBBI OHMOTEXHOJOTHH,
Pa3IMYHBIX META/UIOB;a TAKKEMyTH pEIIeHUsT MmpobiieM 3arpsiHeHus | [IpoMbliiuieHHAs
OKpYKaloIIel Cpe/Ibl. MHUKPOOUOTEXHOIOT U
This course addresses environmental issues of the environment; pollution | Objects of biotechnology and
of soil, water and air in the territory of the Republic of Kazakhstan by | their industrial applications,
heavy metals, radionuclides, oil; consequences of explosions of atomic | Basics of biotechnology,
and hydrogen bombs, uranium mining, oil and various metals; as well as | Industrial
ways to solve problems of environmental pollution. microbiotechnology
39 | KII XOOK Fruteivu 3eprreynepai 5 KypcTbl 0Ky FBUIBIMH-3€PTTEY JKYMBIC IC-OpeKeTiH YHbIMIacTelpy | buorexnonorus HelcaHoapbl
YHBIMZIACTBIPY OoiibIHIIIA KOCIOM KOMIETEHUMSUIApAbl KAJIBIITACTBHIPAAbl KOHE Kelleci | JKOHE OlapliblH eHIipicTeri
I1J] BK CypakTapipl KapacThIpaIbl: FBUIBIMH 3€pTTEY oficTeMeci; FhUIBIMU | KOJAAHBUIBIMEL,
OpraHu3anys Hay4HbIX 3epITey Heri3zepi; OMOTEeXHOJNOTUSIAFbl 3epTTey oJicTepi; FhUIBIMH | bBHOTEXHOIOrHs Heri3zepi,
PD UC HCCIIeJOBAaHUM 3epTTey HOTHKEIEPIH OHICY JKOHE PACIMICY KOHE TaFbl 0ACKA. Xumus, MaTemaTrka
Organization of scientific research Wsydenne  gamHOoro  Kypca  ¢opmupyer  mpodeccuoHanbHbie | OOGBEKThI OHOTEXHOIOTHH H
KOMITETEHIINH 1o OpraHU3aLN HAaYYHO-HCCIIEIOBATENbCKON | HX MPOMBIIIICHHOE
JeATENBHOCTH. M pacCMaTpHBaeT BOIPOCHI METOAOJNOTHs HAy4yHOTO | NpPHMEHEHHe,
HCCIIEIOBaHMS;  OCHOBBI ~ HAay4HOro  HccienoBaHus;  Merombl | OCHOBBI GHOTEXHOJIOTHH,
HCCIIeOBaHMA B OnoTexHomorum; Opaborka u opopmiieHne pe3ynbTaToB | Xummusa, MaremaTtnka
HAYYHOT'O HCCIIEOBAHUS U JPYyTHE.
Objects of biotechnology and
The study of this course forms professional competencies in the | their industrial applications,
organization of research activities. and considers the following issues in | Fundamentals of
the methodology of scientific research; the basics of scientific research; | biotechnology, Chemistry,
methods of research in biotechnology; Working out and registration of | Mathematics
results of scientific research.
Tangay Goiipinma komnonertrep / Komnonentsl mo Beigopy / Optional Components
40 | KIITK OcCIMIIKTEpiH cTpeccKe 5 Kypctel oKy KopiaraH OpTaHbBIH OpTYpJIi CTPECCTIK acepiiepine ecimMaik | Ocimaikrep (HU3HOIOTHSICHI,
Te3IMIUTITIHIH Oelimaery OpraHM3MIEPiHIH TYPAKTBUIBIFBIH KaMTAaMachl3 €TeTiH (HU3MOJOTHSUIBIK | OciMaikTep OMOXUMHUSACH,
I KB MeXaHU3Mepi YpAiCTep Typambl TEpEeHAETUITeH JKOHE WHTerpanysuianFad  Oumimai | MomekynanblK OHoIorus,
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KaJIbIITaCThIpaAbl, COHBIMCH KaTap KeJeci CypaKTapJbl KapacTbIpalbl:

OcimaikTep

PD EC AnanranyioHHbIE MEXaHU3MBbI OCIMAIKTEpIIH  OpTaHbIH  KONAMCBI3  JKaFjaiyapplHa  KIKTENyi; | OMOTEXHOJOTHSCHI
CTPECCOYCTONYMBOCTH PACTECHUI OCIMAIKTEpAIH KYPFaKIIbUIBIKKA TO3IMAUITIHIH (HU3HOJIOTHSUIBIK IKSHE
OMOXUMISITBIK ACIIEKTLIEPi; ©CIMIIKTEpAiH OeHiMaenyaeri OHOIOTHSIBIK | Du3HOIOrus pacTeHui,
Adaptive mechanisms of plant OericeH Il 3aTTap/IbIH POJIi jKoHe bacKaap. BHOXUMUS pacTeHHi,
stress resistance MonexynspHas OUOIOrus,
HBy‘IeHI/Ie Kypca (1)0pMI/IpyeT er'Iy6J'IeHHLIe U HHTCIPUPOBAHHBIC 3HAHUA Buorexnonorus paCTeHI/Iﬁ
0 (U3MOJOTMYCCKUX  TpOIeccaxX, OOECICUHBAIOIINX YCTOWYHBOCTh
PACTHUTENBHBIX OPraHM3MOB K PAa3IM4YHBIM CTPECCOBBIM Bo3zelcTBuaM | Physiology of plants,
OKpYXKaloLIeH Cpelbl, a TaKkKe paccMaTpuBaeT cleayroimue Bompockl: | Plant biochemistry,
Knaccmbnkaunﬂ pacTeHuil K HeGJ‘Ial"OHpI/IﬂTHHM YCIOBUSIM CPEIBI; Molecular biology,
(hU3HOTIOTHYECKIE ¥ OMOXMMUYECKUE aCIIeKThl YCTOMYMBOCTH PACTCHHIMA Biotechnology of plants
K 3acyxe; POJIb 6I/IOJ'IOFI/I‘-ICCKI/IX AKTHUBHBIX BE€IICCTB B aJalTalluu
pacTeHUl U Ipyrue.
The study of the course forms an in-depth and integrated knowledge of the
physiological processes that ensure the stability of plant organisms to
various stressful environmental influences, and also considers the
following issues: the classification of plants to unfavorable environmental
conditions; physiological and biochemical aspects of plant resistance to
drought; the role of biological active substances in plant adaptation and
others.
41 | KIITK OciMIiKTepl KOpFay Kypaiaapsl KypcThl OKy aHa OMONOTHMSUIBIK JKOHE TEXHUKANIBIK SJICTep/i KoNJaHa | BHOTEeXHONOrus HbICaHIAphI
MeH OMOTBIHAWTKBIIITAPIBI OHIIPY OTBIPBII, OMOTHIHAWTKBIII OH/IIPICIHEH YKOFaphl PEHTA0ENb/II OHIIPIC KYPY | JKOHE ONapIIblH eHIipicTeri
11 KB OMOTEXHOIOTUACHI Typajsl OUTIMII KalbIITACTHIPAAbl, COHBIMEH KaTap Keleci MaceleiaepAi | KOITaHBUIBIMBI
KapacThIpabl: OMOXKaOIBIKTAY OHIIPICIHIH, OuoTexHoNoruschl; | brorexHosorus Heriznepi
PD EC BuorexHonOrUs MPOU3BOICTBA KaJIOBIKTApABl OHAEYIIH OMOJIOTHSUIBIK OICTEPiIHIH NPUHITUITEP]; aybul | DKOIOTHSIIBIK,
CPEJICTB 3allUThl PACTCHUH 1 [IAPYalIbUIBIK KAJJIBIKTAPhl JKOHE ONApibIH KOpIIaFaH oOpTara ocepi; | OMOTEeXHOJOTHSHBIH

OonoymnoopeHuit

Biotechnology for production of
plant protection agents and bio-
fertilizers

OHJICYAiH OMOTEXHOIOTHSUIIBIK 9/1icTepi )kKoHe OacKamap.

Uzydenue kypca hopMUpyeT 3HAHUS O CO3JaHUM BBICOKOPEHTAOETBHOIO
C TpoM3BOJACTBA  OMOymOOpeHHS C  TNPUMEHEHHEM  HOBEHWIIHX
OHMOJIOrMYECKUX W TEXHUYECKHMX METOJ0B, a TaKKE paccMaTphBaeT
CICAYIOIIHNE BOIMPOCHI: OHOTEXHOJNOTUS IPOM3BOACTBA OHMOYIOOpPEHMIA;
MPUHIMIBL  OWOJOTMYEeCKUX  METOMOB  MepepadOTKH  OTXOJIOB;
CETIbCKOX O3SIMCTBEHHBIE OTXOJbI U MX BIIMSHHE HA OKPYXKAIOIIYIO CPEY;
OMOTEXHOIOTUIECKHAE METOIIBI TIepepadOTKU U IPyTHE.

The study of the course forms the knowledge of the creation of highly
profitable biofertilizer from the production using the latest biological and
technical methods, and also considers the following issues: biotechnology

KOIIaHOAIbl acleKTiiepi

OCHOBBI OMOTEXHOJIOTHHA
OOBEKTHI OMOTEXHOIOTMH U
WX TIPOMBIIICHHOE
MIpUMEHEHNE

[IpuknanHble acreKkThl
JKOJIOTHYECKOMN
OHMOTEXHOJIOIHI

Objects of biotechnology and
their industrial applications
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of biofertilizer production; principles of biological methods of waste
processing; agricultural wastes and their impact on the environment;
biotechnological processing methods and others.

Fundamentals of
biotechnology

Applied aspects of
environmental biotechnology

42 | KII TK Brorexnomorusgarsl OMOdTHKA Buoatuka TyciHITI JkoHE MaHBI3BL. BHO3THMKAHBIH HETI3ri Macenenepi. | BHOTeXHOIOrus HEICAHIAPHI
YKOHE KayiIlCi3 ik OTHKaJIBIK OMOJIOTHSIHBIH MPUHIMIITEPl. brokayinci3gik MakcaTTapbl MEH | JKOHE OJapIIblH eHJIipicTeri
11 KB MiHzeTTepi. bronoruseik KayinTep MeH Toyekenaep. bruoreppopusm. KOJIIaHBLIBIMBI,
Buostnka u  Oe3omacHOCTL B BuorexHomorus Herizaepi,
PD EC OMOTEXHOIOTMU [Mousitne w 3HaueHWe OWOATUKU. OCHOBHBIE NPOOTIEMBI OHOITUKHU. | OCIMIIKTEPiH FCHETHKAIBIK
[MpuHnuner sTHdeckoi Ouonormu. llenn w 3amaunm OMOOE30MACHOCTH. | HHYKEHEPHSCHI, DKOIOTHSUIBIK
Bioethics and safety in Buonornueckue yrpo3sl U pucku. broteppopusm. OUOTEXHOTOTHSHBIH
biotechnology KOJIIaHOaITbI ACTIEKTiIEPi
The concept and meaning of bioethics. The main problems of bioethics.
Principles of ethical biology. Biosafety goals and objectives. Biological | O6beKkTbl GHOTEXHOIOIHH U
threats and risks. Bioterrorism. MX MTPOMBIIIUICHHOE
npumeHeHue, OCHOBBI
OHMOTEXHOIOTHH,
I'enernyeckas MHXEHEpUsL
pacrenuid, [Ipuxnanneie
aCIEKThl 3KOJIOrMYECKON
OMOTEXHOIOTUH
Objects of biotechnology and
their industrial applications,
Fundamentals of
biotechnology,
Genetic engineering of plants,
Applied aspects of
environmental biotechnology
43 | KII TK MukpoopranuzMaep 3KOI0TUsICh Mukpoopranuzmaep 3KOJIOTHSICHI O6romaccaceiHIarsl | broTexHoMOrUs HEICAaHTAPEI
MHKPOOPTAaHU3MIEPAIH alyaH TYPJLIITiH 3€pPTTEUTIH FBUIBIM, COHIAN-aK | *OHE OJapAbIH eHipicTeri
14 KB DKOIOrus MUKPOOPTaHI3MOB MHKPOOPTAaHU3MIEP OENCeHIUITIHIH OpTYpil TYPJIEpiH 3epTTey >KOHE | KONIAHBUIBIMBI, OHIIPICTIK
KeHiHHEeH Maiiianany YIIiH TOCIIIEp/Ii JaMBITATHIH FHUTBIM. MHUKPOOHOTEXHOIOT U
PD EC Ecology of microorganisms

DKOIOTHsl MEKPOOPTAHU3MOB H3y9aeT MHOr000pa3sue MHUKPOOPTaHH3MOB
B 3eMHBIX OMOMaccax, a TakKe pa3BUBAeT MOAXOMBI ISl HCCIEOBAHUS U
MOCTIEYIOMIEr0  WCIONB30BAaHUA ~ PA3lIUYHBIX  BHIOB  aKTHBHOCTH
MHKpPOOPTaHU3MOB.

Microbial ecology that studies the diversity of microorganisms in
terrestrial biomass, and develops approaches for the study and subsequent

OOBEKTHI OMOTEXHOIOTMH U
MX TPOMBIIIICHHOE
npumeHenue, [IpoMbliiieHHAs
MUKPOOHOTEXHOIOT U

Objects of biotechnology and
their industrial applications,
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use of various types of microbial activity.

Industrial microbiotechnology

44

KII TK
1 KB

PD EC

OciMIikTepiH 6nonoiaumepIepi
MEH OFaphbl MOJIEKYJTaJIbl
KYPBUIBIMIAPEI

Buononumeps! u
HAJMOJIEKYJISIPHBIE CTPYKTYPBI
pacTeHuit

Biopolymers and supramolecular
structures of plants

Herisri OwononmumeprnepaiH cunarramacsl. EKiHIN MeTabOIMTTEpIiH
Heri3ri kmactapbl. DepMeHTaTHBTI peakuusiap oHe (epMEHTaTUBTI
peaxuusapapH KUHETUKACHI. Buonorusuteik MemOpaHamap.
Buononumepnepai Tannaynsig (u3MKa-XUMUSUTBIK aAicTepiHiH
NpUHOUNTEpPl. AKYBI3OapAbl 3epTTey oicrepi. HykilemH KhIIIKbUIIapbIH
3eptrey. [lomucaxapunrepai Tammaay. MoJekynaa YCTiHICTI KYPBUIBIMAAP.
Mornekyna ycTiHaeri KypbUIbIMAapIbl 3epTTey.

XapakTepucTHKa OCHOBHBIX  OuononumepoB. OCHOBHBIE — KJIACCHI
BTOPUYHBIX MeTabonuToB. @DepMeHTaTUBHBIE pEaKIMd M KHHETHKA
(epMeHTaTUBHBIX peakuuid. buomornueckne MemOpanbl. [IpuHIUITEL
(DU3UKO-XMMHYECKHX  METOAOB  aHalinW3a OHOMOJIMMEpPOB. MeTomsl
uccrnenoBanusi OenkoB. lccnenoBaHne HYKIEHHOBBIX KUCIOT. AHaim3
MOJHCaXxapuIoB. HanmonexynspHbie CTPYKTYPBHI. N3y4yenue
Ha/IMOJIEKYJISIPHBIX CTPYKTYP.

Characteristics of the main biopolymers. The main classes of secondary
metabolites. Enzymatic reactions and kinetics of enzymatic reactions.
Biological membranes. Principles of physico-chemical methods of
analysis of biopolymers. Methods for the study of proteins. The study of
nucleic acids. Analysis of polysaccharides. Supramolecular structures. The
study of supramolecular structures.

MorteKyaabIK Guonorus
OciMIiKTep OHOXUMUSCHI

MonekynspHas ouonorus
Buoxumus pactenuii

Molecular biology
Plant biochemistry

45

KII TK
]I KB

PD EC

DOUTOUMMYHUTET
DOUTOUMMYHUTET

Phytoimmunity

Kypc ecimaik opraHu3MIepiHiH TaOUFU MEKEH/ICHTIH opTaga 9peKeT eTyi
Typajbl, OHOTHMKAJIBIK JKOHE aOWOTHKAaJbIK CTpeccTik (akroprap
KeIlleHIHIH opeker eTyl Ke3iHe KOHE OJap/bIH
OPHBIKTBUIBIFBIH/CE31M TN IBIFBIH/TO3IMIITITIH aHBIKTAHTBIH MOJICKYJIANIBIK
MEXaHM3MIIEpl Typadbl, COHAAW-aK OCIMIIKTEpPAIH pPE3UCTEHTTLIIriH
apTTHIPY JKOHE CTPECCOPIapAbIH BIKIAIBIHIA ONapAbIH OHIMILUIITIH CaKTay
YIIiH MYMKiH OOJIaTBIH TOCIIEp TypajIbl KNI TYCIHIK KaIbIITACTBIPYFa
OarbITTaJIFaH.

Kypc wHampaBmen ©Ha ¢opMmupoBaHHe OOIMIETO0 TPEACTaBICHHS O
(YHKIIMOHUPOBAHWH PACTUTENBHBIX OPraHU3MOB B €CTECTBEHHOU cpeje
O0MTaHWS, TPU JEHCTBUM KOMIUIEKCA OMOTHYECKMX W aOMOTHYECKHX
CTPECCOBBIX (PAKTOPOB, U MOJIEKYJSIPHBIX MEXaHHU3MaX, OMPEACISIONINX
WX  YCTOWYMBOCTH/BOCIPUUMYMBOCTH/TOJICPAHTHOCTE, a TaKke O
BO3MOXKHBIX ITOJXO/AaX JUIS TOBBINICHWS PE3UCTCHTHOCTH PACTCHUHA U
COXpaHCHUS X MPOTYKTHUBHOCTH IIPU BO3JICHCTBUU CTPECCOPOB.

The course is aimed at the formation of a General idea of the functioning

OcimikTep
OHOTEXHOJIOTUSACHI

buorexHonorus pacteHui

Plant biotechnology
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of plant organisms in the natural environment, under the action of a
complex of biotic and abiotic stress factors, and molecular events that
determine their stability/susceptibility/tolerance, as well as possible
approaches to improve plant resistance and preserve their productivity
under the influence of stress.

46 | KII TK TaramapIK Kocnagap Kypc ma3myHBI eciMIiK, jkaHyapiiap *oHe MHKPOOTHIK jKacylianapislH | BHOTexHoIorus HelcaHIapsl
OMOTEXHOJIOTUSICHI KOMETiMeH ajiaM YIIiH Naiaajibl TaraMIbIK KOCTaIapbl alXyIblH HEri3Ti | jKOHE olapIIblH eHJipicTeri
111 KB nporiecTepi OOMBIHIIA MaceIeaep Al KapacThIpabl. KOJIAaHBUIBIMBI,
BrorexHonOrus MUIIEBHIX 100aBOK BuorexHonorust Herizaepi
PD EC ConepkaHue Kypca BKJIFOYAeT PAacCMOTPEHHE BOMPOCOB MO OCHOBHBIM | MeIWIMHAIIBIK )KOHE
Biotechnology of food additives nporeccaM MOJyYeHHsT THIIEBBIX A00ABOK, MOJE3HBIX IS YeIOBEKa C | BETEPUHAPIIBIK
MOMOILBIO PACTUTENBHBIX, )KUBOTHBIX M MUKPOOHBIX KJIETOK. OuoTexHoIOTUS
The content of the course includes consideration of the main processes of | OGbexTE OGHOTEXHOIOIHHU H
obtaining food additives useful for humans with the help of plant, animal | ux mpombInuteHHOE
and microbial cells. npumeteHne, OCHOBBI
OMOTEXHOIOTUH
MenunuHcKas u
BeTepHHapHas OMOTEXHOIOTUs
Objects of biotechnology and
their industrial applications
Fundamentals of
biotechnology
Medical and veterinary
biotechnology
47 | KII TK Tamak >koHe eHZIey OHepKacinTepi Tamak >xkoHE OHJIEY OHEpKACiOiHe apHalFaH apHailbl MUKpoar3aiapibiH | JKajrbl MUKpOOHUOIOTHS,
YIIiH KOJJAHBIIAThIH Taza JAaKpUIapelH KoijaHy. [IpoOMOTHMKanbIK mpemaparrap MeH amry | buorexnomorws Heriszepi,
14 KB MHKpOaF3aap ypaicrepi. OHmipicTik
MUKPOOHOTEXHOIOT U
PD EC Mukpoopranu3msl 1Jis MUIIEBON U Hcrnonp30oBaHue YHUCTBIX KyIbTYp MHUKPOOPTaHU3MOB Ui MUIIEBOW M
repepabaThIBaIONICH repepadaThIatomieii MPOMBIIUIEHHHOCTH. [IpobuoTraeckue mpemnapatsl U | OOmas MEKpOOHOIOTHS
TIPOMBIIITICHHOCTH Tporecc OPOKEHMS. ITpomebineHHas
MHUKPOOHOTEXHOIOTHS
Microorganisms for the food and Use of pure cultures of microorganisms for the food and processing | OcHOBBI GHOTEXHOIOTHH
processing industries industry. Probiotic preparations and the fermentation process.
General microbiology
Basics of biotechnology
Industrial microbiotechnology
48 | KII TK MuxpoopranmMaepIiH Kypersl oKy MakcaTThl OHMOTEXHONIOTHS OHIMIEpPiHIH 6HepKocinTik | brorexHomorus Herizgepi.

OHEPKACINTIK ITaMMJAphlH Ay

TaMM-TIPOYIIEHTTEPiH any Tocinzepi TypaJbl Oimimi

2Kanmsr MukpoOuoorus
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I1J1 KB amicrepi KaIlBIITACTRIPA/IBI, COHJA-aK MBIHAmAl Mocenenepai KapacThIpajsl: | OHAIPICTIK
MHUKPOOPTaHU3MICP/iH Kbl CUMATTAMACHI, CENEKIHs YIIiH 0acTamkbl | MHKPOOHOTEXHOIOTHS
PD EC Mertonpl TOTY4YEeHUS MUKPOOPTaHM3MJCPII TaHAay, THOpWUAM3ANUSA OIiCi JKOHE  OHBI
MPOMBIIUICHHBIX LITAMMOB OakTepusinap, CaHbIpayKyJIaKTap, allbITKbLUIAp Heridinae mpomyleHTrep | OCHOBBI OMOTEXHOJIOTHH
MHKPOOPTaHU3MOB JKacay YUIH maiganany. OO01mast MEKpOOHOIOTHsI
IIpomblnensas
Methods of production of industrial Wsydenne kypca (GopMHpyeT B3HaHHA O CIOCO0ax IMONYYEHHS | MHKPOOMOTEXHOIOTHS
strains of microorganisms NPOMBIIUICHHBIX ~ IITAMMOB-TIPOJYIIEHTOB  IIEJIE€BBIX  MPOAYKTOB
OMOTEXHOJIOTHH, a TAKXKe paccMaTpHBaeT Ciyayrolre Bompockl: obmas | Basics of biotechnology
XapaKTePHUCTUKA MHKPOOPTaHU3MOB; noxoop ucxomsoro | General microbiology
MHUKpOOpraHM3Ma I CeJeKiuu, MeToa rubpummsanmu u  ero | Industrial microbiotechnology
UCTIONB30BAHUE [UIS CO3JaHHS MOPOAYIICHTOB HAa OCHOBE OaKTepHid,
rpuboB, IpOXKEN U IpyTue.
The study of the course forms knowledge of the ways of obtaining
industrial strains-producers of targeted products of biotechnology, and
also considers the following questions: general characteristics of
microorganisms; selection of the initial microorganism for breeding;
method of hybridization and its use to create producers based on bacteria,
fungi, yeast and others.
49 | KII TK ATpO3KONIOTHST  KOHE  KOpIIaraH Kypcrel OKy KopliaraH oOpTaHbl TEXHOTEHIIK JiacTaHylaH >JkoHe | BHoTexHoJjorusi  HbICaHIAphbl
opra KaJIbIKTap/ibl KaliTa OHJEY/leH KOpFay YIIiH OWOJOTMSUIBIK OMICTEpJl | JKOHE OJapAblH eHjipicreri
11 KB naiananyablH iprefii cypakrapbl Typajbl OUTIMII KaJbIITACTBIPAJIbL. | KOJNAAHBUIBIMBI DKOIOTHSUIBIK
ATpO3KOJIOTHST M OKpYXKaroIas Keneci cypakrapapl KapacTblpajbl: OacTamnkbl OHMOJOTHSUIBIK ©OHIMJI | OMOTEXHOJOTHSHBIH
PD EC cpena KaJIBINTACTHIPY/AFbl aybLJT IIAPYANIBUTBIFBIHBIH POJTi; arPO3KOKYHENepIiH | KOJIAaHOabI acleKTiIepi

Agroecology and environment

THITEPi, KYPbUIBIMBL, (YHKUMSUIAPB;, CYJIaHIBIPYABIH, KYpPFaTyIbIH
9KOJIOTHSUIBIK CalJapbl; TaOMFAaTTHl KOPFayabl YHBIMIACTHIPY JKoHE T.0.

Wzyuenne xypca Qopmupyer 3HaHHA O (PyHAAMEHTAIBHBIX BOIPOCOB
HCIIONB30BaHMS OMOJIOTHYECKUX METOIOB JUIS 3alIUTBl  OKpYXKaloIlen
cpebl OT TEXHOICHHBIX 3arps3HEHHMH M 1epepabOTKH  OTXOJIOB.
PaccmarpuBaer cnenyromme BONPOCHL POJIb CENBCKOTO XO3SHCTBA B
(GOpMHUPOBaHMH  TEPBHYHON  OWONOTMYECKOH  NPOAYKLUWH;  THIIBL,
CTPYKTYpa, (GYHKIHUH arpodKOCHCTEM; OSKOJOIHMYECKHE MOCICICTBHS
OpOIIEHMs, OCYLIICHHS; OpTaHNU3AIMs OXPaHBI IPHPOIBI U IPYTHE.

The study of the course forms knowledge of the fundamental issues of
using biological methods to protect the environment from man-made
pollution and waste processing: The following issues are considered: the
role of agriculture in the formation of primary biological products; types,
structure, functions of agroecosystems; ecological consequences of

OOBEKTHI OMOTEXHOIOTHN U
UX MIPOMBIIICHHOE
MIpUMEHEHUE

[IpuknanHble acreKThl
JKOJIOTHYISCKOM
OHMOTEXHOJIOTUU

Objects of biotechnology and
their industrial applications
Applied aspects of
environmental biotechnology
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‘ ‘ | irrigation, drainage; organization of nature protection and other.
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