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Kipicne

DJNEeKTUBTI TOHAEP KaTalorbl OKBITYJbIH KPEIUTTIK Kyieci OoMbIHIIA
KYPacCTBIPBUIAILI. JJICKTUBTI TOHACP KaTaJOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOHJIEP Ti31MIH YKOHE OJIAP/BIH KBICKA CHITATTaAMAChIH KapaCThIPAIbI.

CTyIeHT MaMaHIBIKTapJblH MIHACTTI KOMIIOHGHT/>KOFapbl OKYy  OpPHBI
KOMITOHEHTIHIH  TOHJIEPIH MEHTrepyMeH KaTap, VCHIHBUIBIN OTBIPFaH TaHAy
OOMBIHIIIA ITOHIEP/I1 TaH IAIl aTyhl THIC.

DJIeKTUBTI TIOHJEPl TaHjaayFa 3jBaizep keHec Oepeni. OHbiMeH Oipre OUTIM
anymbl JKOX (OKeke oky »kocmapbIH) jkacay VIINIH TOHIEPre >Ka3blly HBICAHBIH
TOJTBIPAJIBI.

Kypmerti crynentrep! biumiM Oepy TpaeKTOPUACHIHBIH O1pPTYTAaCTBHIFBIHBIH
oimacteipbutybl  Ci3qiH OoJialllakTa MaMaH peTIHJE KOCIOM JallbIHABIFBIHBI3/IBIH
JEHIeiiHe BIKMaJI €TETIHIH €CTE€ CAKTAYbIHbI3 KEPEK.

BBenenue

[Ipy KpenUTHOM TEXHOJNOrMU OO0ydeHHs pa3padaTbIBaeTCsl  KaTalor
ANIEKTUBHBIX JUCIUIUIMH, KOTOPBIA MpEeACTaBIsieT COOOW CHUCTEeMaTU3UPOBAHHBIN
MepeveHb TMCLUUILIMH KOMIIOHEHTA MO BEIOOPY U COAEPKUT KPATKOE UX OINKCAHUE.

Hapsiny ¢ u3yueHueM JUCHUIUIMH 00s13aTEIBHOTO / BY30BCKOI'O KOMIIOHEHTA,
oOyJarolmuiicss JOKEH BbIOpaTh A U3YYEHUS JUCHUIUIMHBI KOMIIOHEHTa I10
BBIOODY.

KoHncynpramnuu no BeIOOPY 3JIEKTUBHBIX JUCHMIUIMH JaeT 31Baizep. Bmecte ¢
HUM O0OydYaromuiics 3amoJyiHsieT (GopMy 3alUCH Ha JUCHUIUIMHBL JJIi COCTaBJICHHUS
NVYII (naauBuyanbHOTO y4eOHOTO TUTaHA).

YBaxkaemple CTyIeHTbl! BaXHO NOMHUTb, YTO OT TOIO, HACKOJIBKO
MPOJyMaHHON M 1enocTHOM Oyaer Bama oOpa3zoBarenbHas TPacKTOPHs, 3aBUCHUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIero CueralucTa.

Introduction

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

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

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

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



Cemectp 0oiibIHIIA 3JIEKTUBTI MIHAePAi 001y /Pacnipenesienne 3J1eKTUBHBIX
aucuuIuInH no cemectpam / Distribution of elective courses by semester

[Tonnin ataysl / HaumenoBanue nuciuminasel / The name of the discipline

Kpenutrep
caHsbl /
Kom-Bo

KpeIuTOoB/

Number of
credits

Axanemust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

KyKpbIK skoHE chI0aiiiac ;keMKOPIBIKKA Kapchl MoJieHHeT Heriznepi / OCHOBBI
mpaBa U aHTUKOPPYIIMOHHOW KyJIbTyphl / Basics of Law and Anti-
Corruption Culture

DKOJIOTHS JKOHE TIPIILIIK Kayinci3airi / IKonorus u 6€30macHOCTh
xusHenesrenbHoctu/ Ecology and Life Safety

DKOHOMUKA JKoHE Kocinkepiik Herizaepi/ OCHOBBI 5KOHOMUKH U
npeanpuHuMaTenbcTBa/ Basics of economics and business

Kembacusuibik Heriznepi / OcuoBsl muaepersa / Basics of Leadership

KapbUiblK cayaTThUIbIK Herizaepi / OCHOBBI PUHAHCOBO# IPaMOTHOCTH /
Fundamentals of financial literacy

FrutbiMu 3epTTEYIIepAIH HET13epi ®KoHe akaeMUsIIbIK XaT/ OCHOBBI
HAy4YHBIX UCCIIEJIOBaHUI U akajgemMuueckoe nucbmo/ Basics of Research and
Academic Writing

WHKITI03UBTI ©3apa 9pEeKeTTeCy STUKAChI / DTHKA HHKIFO3UBHOTO
B3aumoaeucteus/Ethics of inclusive interaction

Anam xoHe kaHyapiap Gpusnosoruscel /OU3NOIOTHS YeTOBeKa U
xuBOTHBIX/ Human and animal physiology

OCIMIIKTIH (PU3HOIOTHIACHI MEH OMOTEXHOIOTUSACH / DU3HONIOTHUS U
ounorexnonorus pactenuii / Physiology and Plant biotechnology

Muxkpobuonorus sxoHe BUpycosiorust / MUKpoOHOIOTys M BUPYCOJIOTUs/
Microbiology and Virology

Muxkpoopranuzmjiep OMOTeXHOJIOTUsICH / buoTexHonorus
MHUKpoopranu3mMoB / Microorganism biotechnology

XKacymansik 6uorexuomnorus / Kinerounast 6uorexuosnors / Cell
biotechnology

AKybI3 nHxeHepuschl / benkosas unxenepus / Protein Engineering

Nmynnpr Onorexnonorus / Ummyno6uorexuosorus / Immunobiotechnology

MenunuHAIBIK JKOHE BETCPUHAPHSUTBIK OMOTEXHOIOTHS / MeaUIIMHCKAs 1
BeTeprHapHas buorexnonorus / Medicine and veterinary biotechnology

Cankpianaty Texuukacel/ Texuuka xonozna /Technique of cold

Onuipictik Ouorexnonorus / [IpoMeinuieHHast GHOTEXHOIOTHUS /
Biotechnology in Industrial production

I'enomuka / Genomics

buoTexHONOrusIHBIH TeHeTHKaIbIK Heri3/epl / ['eHeTndeckue OCHOBBI
o6uotexnoznoruu / Genetic bases of biotechnology

I'enomapik Ouonndopmaruka / 'enomHas 6rnonHpopmaruka / Genomic
bioinformatics

KypsuisiMasik Ouonndopmaruka / CTpykrypHas buonHpopmaTuka /
Structural bioinformatics




AybUTapyanmbuIbIFbl OMOTEXHOIOTHACH / CelbCKOX035HCTBEHHAS
ouotexHosorus / Agricultural biotechnology

Taram 6uorexnonorusicel / [Tumesas 6morexnonorus / Food Biotechnology

OHipic OMOTEXHOJIOTHACBIHBIH KOCIOPBIH ka0 apIKTapsl / O00opyaoBaHUE
OpEeaNpUsATHI OHOTEeXHOJIOrHUeCKoN mpombliiieHHocTr / Equipment of the
enterprises in biotechnological industries

ABBIK-TYJIIK eHIMIEpiHIH OMoKayincizairi/ buo6e3omnacHOCTh MPOIyKTOB
nutanus / Biosafety of food

OmbOpuonnxenepus / Omopuonmxenepus/ Embryoengineering

BI/IOJ'IOI‘I/IHJ'II)IK 66J’IC€HI[i 3aTTapabl ally TEXHOJIOTUACHL / TexHomorust
noJTydeHus Onosnornvecku akTuBHBIX BemecTB / Technology for the
production of biologically active substances

ABBIK JaiibIHAayABIH OMOTEXHOJIOTHUIBIK Heri3aepl/ buorexnomoruueckne
OocHOBBI kopMmornpuroTtoiieHus / Biotechnological bases preparation of a
forage

Crangaprray, ceprudukarray xoHe Metpoiiorus/ CTaHIapTU3ams,
ceprudukanms u Merponorus/ Standardization, certification and metrology

Man mapyamblIbIF BIHAAFbI OMOTEXHOJIOT U / buorexHonorusa ;KuBOTHBIX
/Animal biotechnology

ET >xoHe cyT eHiMIepiHIH OMOTEXHOIOTHSACH/ BHOTEXHOIOTHS MOJIOYHBIX U
MsICHBIX TpoaykToB/ Biotechnology of dairy and meat products




1. 2 kypc cTyaeHTTepiHe apHAJIFAH JIeKTHBTI MOHAEP / JJIeKTUBHbIE JUCHUILIHHBI VI CTYIEeHTOB 2 Kypca/
Elective disciplines for 2nd year students

KyKbiK stcone coloaiinac yncemkopaviKKa Kapceol maoenuem Hezizoepi / Ocrnoesl npasa u anmukoppynyuonnoi Kyaemyput / Basics of Law and

Anti-Corruption Culture

OKy maxcamul / Yuedonas yenv/ Purpose

Cpi0aiimac  KEMKOPJIBIKKA KapChl  1C-KUMBLI
OOWBIHINIA KYKBIKTBIK OUTIM MEH a3aMaTThIK
YCTaHBIM JKYHECIH KaJIBIITACThIPY.

CcdopmupoBaTh cucTeMy NPaBOBLIX 3HAHUN U
IPAXKJAHCKOW MO3ULMU 10 IIPOTUBOACUCTBUIO
KOPPYILHH.

To form a system of legal knowledge and a civil
position on combating corruption.

Okbimy

Hamuceci / Pesynomamot 06yuenus /L earnin

outcomes

Kypcersbi CITTI KeiliH
olmiManymbLIap

- Kasipri KOFaMHBIH ©3€KTI Maceleepine
KATBICTBl ~ ©31HIH  MOpPAIBABIK  IMO3UIUSCHIH
TYKBIPBIMIAWIBI ~ JKOHE  cayaTThl  TYpHC
IAIIEII eIl

- a3aMaTThIK KayarKepIIIiKTi,
KOIOACIIBUIBIKTBI, KOCIOM Moceesep Il menry/ie

TUIMJ1 Y)KBIMJIBIK )KYMBICTBI KOpCETei;

agKTaraHHaH

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyaromuecsi OyayT

-popmynnpoBaTh U IpaMOTHO
apryMeHTHpOBAaTh COOCTBEHHYIO
HPABCTBEHHYIO IO3UIMIO 10 OTHOLIECHHIO K
aKTyaJIbHbIM  Npo0jieMaM  COBPEMEHHOIO
00111eCTBA;

-IEMOHCTPUPOBATh IPaXJaHCKYIO
OTBETCTBEHHOCTb, JINAEPCTBO, 3()(HEKTUBHYIO
paboTy B KOMaHjAe€ IpH  pEIIEHUU

npodeccHoHaANBHBIX 33/1a4;

After successful
students will be

- to formulate and competently argue their own
moral position in relation to the urgent problems of
modern society;

- demonstrate civic
effective teamwork
problems;

completion of the course,

responsibility, leadership,
in solving professional

Kypcmuiy kbickawia mazmynwt / Kpamkoe cooepacanue kypca/ Course summary

MemiekeT MeH KYKBIKTBIH HETi3T1 YFBIMAAPHI
MEH Kateropusuiapbl. KYKBIKTBIK  KapbIM-
KatbiHacTap. KP KOHCTUTYIUSIIBIK KYKBIFBIHBIH
Herizaepi. KP OKIMIIUIK KOHE KBIIMBICTHIK
KykbIK Herizuepi. KP  A3zaMaTTBIK  KYKBIK
Herizaepi. "Cribaiisiac KEeMKOPIIBIK'" YFBIMBIHBIH
TEOPHSUIBIK-dJiCHaMaNbIK Herizaepi. Cribaiinac

OcHoBHbIE HIOHSITHS U KaTeropuu
rocyaapcTsa 1 npasa. [IpaBoBble OTHOILIEHUS.
OcHOBBl  KOHCTUTYLMOHHOro mpasa PK.

OCHOBBI aIMUHUCTPATUBHOTO U YTOJIOBHOTO
npaBa PK. OcHoBbl rpaxpaanckoro npasa PK.
TeopeTnko-MeToq0I0rHUECKHUE OCHOBBI
MOHATHSL «KOppynuun». CoBEpIIEHCTBOBAHHE

Basic concepts and categories of state and law.
Legal relations. Fundamentals of constitutional law
of the Republic of Kazakhstan. Fundamentals of
administrative and criminal law of the Republic of
Kazakhstan. Fundamentals of civil law of the
Republic of Kazakhstan. Theoretical and
methodological foundations of the concept of

KEMKOPJIBIKKA KapChl 1C-KMMBLI IIAPTHI PETIH/AE | COMMATBHO-DKOHOMHUYECKUX oTHomieHuH | “"corruption”. Improvement of socio-economic
Ka3aKCTaH/IbIK KOFaMHBIH QJIEyMETTIK- | Ka3axcraHCckoro ooOmiectBa kak ycious | relations of the Kazakh society as a condition for
HSKOHOMHKAIIBIK ~ KATBIHACTAPBIH  JKETUIAIPY. | MPOTHBOACHCTBUIO Koppymiuu. | combating corruption. Psychological features of
Cribaiinac KEMKOPIBIK MiHe3-KybIK | [Icuxonornyeckne ocobenHoctd mpuponsl | the nature of corrupt behavior. Formation of an
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TaOMFATHIHBIH [ICHXOJIOTHSUIBIK EPEKIICITIKTEPi. | KOPPYIIIHOHHOTO noBeacHus. | anti-corruption culture. Interaction of the state and
Cri0aiinac KEeMKOPIBIKKa Kapchl MojueHueTTi | DopMupoBaHue aHTUKOpPpyIIMOHHOM | public organizations in anti-corruption issues.

Kanpinracteipy.  Chiaiilac  JKEMKOPJIBIKKA | KyJIbTYpbl. B3aumoseiicTBue rocymapcTsa u
Kapchl iC-KUMBLUT MAceseepiHae MEMIIEKET TIeH | OOIIECTBEHHBIX OpraHu3alMii B BOIPOCAxX

KOFaMJIbIK YHBIMAAPAbIH ©3apa iC-KUMBLIBL. MIPOTUBOACHCTBUS KOPPYIILIHH.
bazoaprama scemexwiici / Pykosooumens npozpammel/ Programme manager
baiitacoBa M.K. ‘ Ayb6akupona 3.b.




AKonozusn ycane mipwinik Kayincizoici / Ixonozus u 6ezonacnocms ycusnedeamenvnocmu/ Ecology and Life Safety

Oky maxcamul / Yueonan yenv/ Purpose

Texnochepa MeH  Taburm  IKOXKyHenep
KBI3METIHJIET] KayinTi KOHE TOTEHIIEe KayimlTi
Karmaumapaa  ecKepTy  KaOlIeTTepi  JKOHE
JKOKOpray OMIay/ibl KaJlbIITaCThIPY

®opMHUpPOBAHUE SKO3AIIUTHOTO MBILIUICHUS U
CIIOCOOHOCTH TMPEAYNPEkKICHUSI OIMACHBIX U
Ype3BbIYAHBIX CUTYyalMi B
(GYHKITMOHUPOBAHUH TPUPOTHBIX SKOCUCTEM U
TeXHOCHEPHI

The formation of eco-protective thinking and the
ability to prevent dangerous and emergency situations at
the functioning of natural ecosystems and the
technosphere

Oxvtmy nHomuaiceci / Pezynomameut 00yuenus / Learning outcomes

Kypcersbi CoTTI asIKTaraHHAaH KeHin
olmiMaymbLIap

-OKOJIOTUSIHBIH, TIPIIUTIK Kayilci3airi MeH
TYPaKThI JaMy IbIH HETI3T1
TYKBIpbIMaMallapblH, AHTPOMOTEH/IIK
KBI3METTIH QJIEYMETTIK-3KOJIOT USLITBIK
caJlJapbIH TYCiHY;

- OJIApABIH JKaW-KYHIHIH KayinTi IeHreHiHiH
TYBIHJAYBIHBIH aJJIbIH aJly YIIiH TaOUFU JKOHE
TEXHOTEHJIK  KYHWelnepAlH  JamMybl  MeEH
OPHBIKTBUIBIFBIHBIH 3epIeNieHTeH
3aHJIBUTBIKTAPBIH KOJIJAHY;

- iICKe aChIPBUIFaH YKOHE BIKTUMaJ KayilTepaiH
TepiC acepiH JKOHE OJapAblH JEHreHepiH,
aHTPOIOTEH/IIK KbI3MET TOyEKeNIepiH Oarainay;
- TexHoc(hepaHbIH KaylilCI3AIMH apTThIpy
OOMBIHIIIA iC - ITapanapAbl Kocmapiay;

-03 OeTiHIle )KYMBIC ICTey, KOMaH/Aa/1a KYMBbIC

IHocae ycnemHoro
o0yuaromuecsi OyayT
- MOHUMATh OCHOBHBIE KOHIIETLUU 3KOJIOTHH,
0e30macHOCTH JKH3HEACATCIILHOCTH,
yCTOMYNBOTrO pa3BUTHS; COLIMAJIBHO-
HKOJIOTUYECKUE TIOCIECTBHS aHTPOIOTCHHON
JeSITeIbHOCTH;

- INPUMCHATH H3YYCHHBIC 3aKOHOMCPHOCTHU
pasBUTHS M YCTOMYMBOCTH TPHPOIHBIX H
TCEXHOI'CHHBIX CHUCTEM MJId HOPCAYIPECIKACHUA

3aBeplIeHusl Kypca

BO3HMKHOBEHHs  ONACHOIO  YPOBHA  HX
COCTOSIHUS;

- OLCHUBaThb  HETAaTUBHOE  BO3JECHCTBUE
pealn30BaHHbIX u MOTEHLIUATbHBIX
OMMACHOCTEM WM HMX  YPOBHH,  PHUCKHU

aHTPOHOFCHHOfI JACATCIIbHOCTH,
- IUTAHUPOBATb MEPONPUATHS MO MOBBIIICHUIO
0e30MmacHOCTH TeXHOChEpPHI;

icTey, IemrM KaObulay, CbIHM OWHiay, | - 00JazaTb HaBBIKAMH  CaMOCTOSITEIbHOM

UU@PIBIK JKOHE aKMapaTThIK-KOMIIBIOTEPIIK | paboThl, paboOThl B KOMaHjAe, MPUHATHUS

TEXHOJOTUSIApABbl  KOJJaHy,  aK[aparteH | pelleHuH, KPUTHYECKOTO MBIILUIEHMS,

KYMBIC 1CTey JlaF/ibulapbiHa ue 0oiy. NpUMEHEeHUs LU(POBBIX U HH(POPMAIIMOHHO-
KOMIIBIOTEPHBIX ~ TEXHOJOTHH, paboTel ¢
uH(popManue.

After successful completion of the course, students will
be

- understand the basic concepts of ecology, life safety,
sustainable development; social and environmental
consequences of anthropogenic activities;

- apply the studied patterns of development and stability
of natural and man-made systems to prevent the
occurrence of a dangerous level of their condition

- assess the negative impact of realized and potential
hazards and their levels, risks of anthropogenic activities;
- plan measures to improve the safety of the
technosphere;

- have the skills of independent work, teamwork,
decision-making, critical thinking, the use of digital and
information and computer technologies, working with
information.




Kypcmotn Kbickawa mazmynst / Kpamkoe codepacanue Kypca / Course summary

Aymakomnorus. [emdkonorus. CHHIKOIOTHS.
buocdepa-noochepanbik KOHILIEHIIUSICEI.
Taburu pecypcTapbl >KOHE OJApIbl THIMII
nariganany. Kasipri skahaHIbl 3KOJIOTHSIIBIK
KOHE ONIEYMETTIK -DKOJOTHSIIBIK MAceleep.
Kopmaran opra JkoHE TYpakThl Jamy.
Kazakcran TypakTel mamy »oJbiHIA. JKachur
3KOHOMUKA. Komnaiinst TOYEKEIIiH
KOHIIEIIUSICEI. KayinTi  >koHE  3USHIBI
dakTopnapabH KikTenyi. TeTeHIe xaraainap
KE31HeT1 iC-KUMBUIIAp PETTIri

Aytakomnorus. Jlemakonorusi. CHHIKOJIOTHSL.
buocdeprno-noochepnas KOHIICTILIHS.
[IpupomHble  pecypchl W palOHAIbHOE
MIPUPOJIOTIOIL30BAHHUE. I'moGanbHbIC
DKOJIOTHYECKHUE U COIHAIHHO-IKOJIOTHUECKUE
npobnemMbl  coBpeMeHHOCTH.  OKpyskaromias

cpena u ycronuuBoe pasButue. KasaxcraH Ha
OyTH K YCTOWYMBOMY pa3BUTHIO. 3eJieHas
SKOHOMMKA. KoHUenus npuemieMoro pucka.
Knaccudukanus  omacHbIX U BPEIHBIX
(dakTopoB. [Topsnox NecTBUM npu
Ype3BBIYANHBIX CUTYAIHIX

Autecology. Demecology. Synecology. Biosphere-
noosphere concept. Natural resources and
environmental management. Current global
environmental problems, current social and
environmental problems. Environment and sustainable
development. Kazakhstan on the way to sustainable
development. Green economy. The concept of
acceptable risk. Classification of dangerous and
harmful factors.

The order of actions in emergency situations.

bazoaprama scemexuwiici / Pykosooumens npozpammet | Programmemanager

Kokymesa 3.I"

XKapuibiracosa I'. /1.

| Zharlygassova G.D.
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IKoHOMUKa HHcane KacinKepaiik He2iz0epi / OcHo6bl IKOHOMUKU U RPeOnPUHUMAamelbcmea /

Basics of economics and business

OKy makcamut / Yueonan yenv/ Purpose

CanayaTThl SKOHOMHKAIBIK OMIBI, 09CEKEIEeCTIK
opTajaa KOCIMOPBIHAAPIBIH TaOBICTHI
KOCIMKEPIIiK KBI3METIH YUBIMIACTBIPYIbIH
TEOPHSUTBIK KOHE TOXKIpHOETiK JaFIblUIapbIH
KAJIBIIITACTBIPY

@®opmHupoBaHHE 3KOHOMHYECKOTO  oOpasza
MBILJICHNSI, TEOPETUUECKUX M IPAKTHYECKUX
HaBbIKOB OpraHu3anuu YCIEITHOU
IIPEANIPUHUMATEIBCKON JeSATEIIBHOCTH
MPEANPUSATHI B KOHKYPEHTHOH cpefie

Formation of an economic way of thinking,
theoretical and practical skills of organizing
successful entrepreneurial activity of enterprises in
a competitive environment

Hamuceci / Pezyiomamol 00yuenus / Learnin

outcomes

Okbimy
Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap
- Kasipri KOFaMHBIH ©3€KTi Mocejenepine
KAaThICTBl ~ ©31HIH  MOPaIbJbIK  MO3ULIUACHIH
TYKBIDBIMIAWIBI ~ JKOHE  cayaTThl  TYpAe
JAJIeII AUl

ITocne ycnmemHoro 3asepuieHHsl Kypca
o0yuarmuecs OyayT

- (dbopMyIMpoBaTh u IrPaMOTHO
apryMeHTHPOBaTh COOCTBEHHYIO
HPAaBCTBEHHYIO MO3MLMIO IO OTHOILIEHUIO K
aKTyaJbHBIM  Ipo0JieMaM  COBPEMEHHOIO
o01ecTBa

After successful
students will be

- to formulate and competently argue their own
moral position in relation to the urgent problems of
modern society;

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

DKOHOMHKA KbI3MET €TYiHIH Ipreii macenesnepi.
Kanuran.  CypaHbiC T€H YCBIHBIC HapBIFHL.
bacekenectik sxoHe MoHomomus. Kocimkepiik:

@DyHIaMEHTAJIbHBIE poOIeMbl
(GyHKIMOHMpOBaHUS SKOHOMUKU. Kanwurai.
Peok Cripoc n npegnoxenue. KoHkypeHuus

Fundamental problems of the functioning of the
economy. Capital. Market Supply and demand.
Competition and monopoly. Entrepreneurship: the

TYCIHIT,  MOHi, Heri3ri  Typjepi JKOHE | U MOHOIOJHS. [MpennpunuMaTenscTBO: | CONCept, essence, main types and forms of
YHBIMIACTBIPY  HBICAHAAPHI. Kocinkepiik | mOHSTHE, CYNIHOCTh, OCHOBHBbIC BHAbI U | Organization. Risks in business activities. Trade
KbI3MeTTer1 Toyekenaep. Kommepuusuibik Kynus | Gopmbl OpraHH3aIuH. Pucku B [ secret and ways to protect it. Financing of
OHE OHBI Kopray Tocunaepi. Kocinmkepiik | mpeanpuHUMAaTeIbCKON nestensHOCTH. | entrepreneurial activity. Culture and ethics of
KBI3METTI Kap>KbUTaHIBIPY . Kacinkepnik | Kommepueckas TaiiHa u criocoObI ee 3aimuThl. | entrepreneurship
MOJICHUETI JKOHE ITHKACHI. duHaHCHPOBaHUE  MPEANPUHUMATEIBCKOI

JeATETBHOCTH. Kyaerypa ®w  dTHKa

OpeIIPUHAMATEIbCTBA

bazoaphama rcemexuiici / Pykosooumens npozpammel/ Programme manager

basasuroBa U.A.

‘ Imuar B.A.
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Kowbacwvinoik nezizoepi / Ocnoswt 1udepcmea / Basics of Leadership

OKy makcamut / Yueonan yenv/ Purpose

iV TyIIBUTAPIIH KOII0aCIIbUIBIK
KaCHETTep/ll, CTUIbACP/I, KOCIIOPBIH, aiMak
’KOHE JKaJIbI €71 ISHrefinae acep eTy oficTepiH
THIMJII TIaliIasiaHy apKbUIbl afamMaap/IblH MiHe3-
KWIKBIH JKOHE ©3apa OpeKeTTeCyiH THIMII
Oackapy oJ1icTeMeci MeH NMPaKTUKACHIH MEHTEPY

OBNIQJICHUE  OOYYAIOUIUMHCA  CTYJCHTAMHU
METOJOJOTUEH W TPAKTUKON 3()PEKTUBHOTO
yIpaBICHUS MIOBEICHUEM u
B3alMOJECHCTBUEM JIoneu yTeM
3 (HEKTHBHOTO HCIOJIB30BAHUS  JTUICPCKUX
KayecTB, CTWJIEH, METOIOB BIUAHUI Ha
YPOBHE TPEANPUATHS, PETHOHA W CTPAHBI B
LIEJIOM

mastering the methodology and practice of
effective management of behavior and interaction
of people by effective use of leadership qualities,
styles, methods of influence at the level of the
enterprise, the region and the country as a whole

Hamuceci / Pesynomamot 06yuenus /L earnin

outcomes

Okbimy
Kypcersbi CoTTI asIKTaraHHAaH KeHin
olmiManymbLiap
- a3aMaTThIK KayarKepIIIiKTi,

KOIIOACIIBUIBIKTHI, KOCIOM Maceenep/Ii ey ie
THUIM/II YKBIMJIBIK 5KYMBICTHI KOPCETEI1;

IMocae ycnmemHoro 3aBepuieHHsi Kypca
oO0yyaromuecsi OyayT

- JNEMOHCTPUPOBATh  TIPaXkKJIAHCKYIO
OTBETCTBEHHOCTbH, JTUACPCTBO, I (HEKTHBHYIO
paboTy B  KOMaHAe TpUd  pELICHUU
npodeccuoHaIbHBIX 33Ja4

After successful
students will be

completion of the course,

- demonstrate civic responsibility, leadership,
effective teamwork in solving professional
problems;

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

KembacbIIBIKTEIH, —~ TaOMFAThl MEH  MOHI.
KembacubLabik JKOHE MEHEIKMEHT.
KembacuibIbIKTBIH JOCTYPITI KOHIIEHIIHSIIAPHI.
KombacubIIbIKTBIH MHHOBAIASIIBIK
KOHIleTIUsUIapbl. TonTap, KOMaHIauap >KOHE
KoMaHa Kypy. KembacbIHbIH JaMyHbI.
Osrepicrepai  Ky3ere  acelpy  Ke3iHeri
KemoOacbUIBIK. Kembacuibuibik Macemnenepi.

[Ipupona u cymHocTs uaepcrsa. Jlngepcrso
U MEHEJDKMEHT. TpaauiOHHbIE KOHUEHINU
muaepcTBa.  VIHHOBalMOHHBIE — KOHLEMIUU
JTUAEPCTBA. ['pynmsl, KOMaH/Ibl u
KoMaHJ1000pa3zoBaHue. Pa3Butue nuaepa.
JIunepcTBO MpHU OCYIIECTBIEHUU U3MEHEHUH.
[Tpobnemsl TuaepcTaa.

The nature and essence of leadership. Leadership
and management. Traditional leadership concepts.
Innovative leadership concepts. Groups, teams and
team building. Leader development.

Leadership in the implementation of changes.
Leadership problems.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ecimxan T'.E.

‘ To6puioB K.T.
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Kapowcvinvix cayammoinvix nezizoepi | Ocnosnl ghunancosou cpamomnocmu | Fundamentals of financial literacy

Oky maxcamul / Yueonan yenv/ Purpose

CTYICHTTEP/C JKEKE KapiKblFa KATBICTHI IICIIIM
KaObUIIay KEe31H/IEe YTHIMIbI KApKBUIBIK MIHE3-
KYJIBIKTBI JTaMBITY, COHBIMEH KaTap IH(PIIBIK
TEXHOJIOTUSUTAPABI KOJIJAHY apKbLIbl Kap>KBUIBIK
KBI3METTEPII TYTHIHYIIBUIAD PETIHAC OJapibIH
KYKBIKTappl ~ MEH  MYIJICTEpiH  KOpFayFra
OaiiJIaHBICTBI  IIPOLIECTEPJI CBHIHM  TYPFbIIAH
Oararnay >KoHeE Tajjiay KaOlIeTiH JaMBITy .

dhopmupoBanue y oOydJaronuxcs
panMoHanbHOTO  (PUHAHCOBOTO  TOBEACHUS
Opy TOPUHSITUM  PEUICHHUM, Kacaroluxcs
JTUYHBIX (UHAHCOB, a TaKXXe CHOCOOHOCTH
KPUTHYECKH OIICHMBAThb W AaHAJIU3UPOBATH
IPOIIECCHI, CBSA3aHHBIC C 3aLIUTON MX IMpaB H
UHTEpPECOB B  KauecTBE HoTpeduresneit
(bMHAHCOBBIX yeiIyr IIOCPEICTBOM
UCTIONB30BAaHUSI B TOM 4YHuClIE IU(PPOBBIX
TEXHOJIOTHM.

formation of students' rational financial behavior
when making decisions related to personal
finances, as well as the ability to critically evaluate
and analyze the processes related to the protection
of their rights and interests as consumers of
financial services through the use of digital
technologies.

Okbimy

Hamuceci / Pezyiomamol 00yuenus / Learnin

outcomes

Kypersl coTTi asikraranHaH KeiiH Ourim
aJIylmbLiap

- JKEKe kKOHE OTOACBUIBIK KAap>Kbl CaJaChIH/IAFbI
MoceseNiep/ii Menly YIIiH ajnFaH OuriMaepl MeH
JOaFApUIapblH  KOJIaHyJa TaHBIMIBIK KOHE
HIBIFapMaLIbUIBIK 0aCTaMaHbl KOPCETY; - XaJbIK
YIIiH KapKBUTBIK ToyeKeJiep MeH
OaHKPOTTBIKTBI ~ €CKEpPEe  OTBIPBIN,  JKEKe
KAapKbIHBI €3 O€TiHIIEe >Kocmapiail >KoHe
Oackapa Ouly; - JKe€Ke Kap)KbIHbI OacKapyra,
KAp)KBUTBIK YHBIMJIAQPMEH BIHTHIMAKTACTHIKKA,
KAp)KbUIBIK TAyeKenjepre *oHe T.0. KaThICThI
OpTYPJi Kap>KbUIBIK MOCEJeNiepre KaTbICThl 03
MIKIPIHI3AI  TYXBIPpBIMAAQY; -  Kap>KbUIBIK
MoceTeNiep/IiH  aJlaMFa oCcepiH Tanjail Oimy,
COHAAW-aK  oJapAbl IIemy YHIH  THICTI
MEMJIEKETTIK OpraHjapra/Kopiapra xabapiaca
ouny;

- OpTYpil Ke3IepleH albIHFaH KapKBUIBIK
aKmapaTThl TyciHaipe Oily, COHBIMEH KaTap

IMocie ycnemHoro 3aBepuieHusi Kypca
o0yuarmuecs OyayT

- MPOSIBJIATh  TO3HABAaTEIbHYID |
TBOPYECKYI0 HMHUIMATUBY B MPUMEHEHUU
TOJIYYE€HHBIX 3HAaHUM W YMEHUH 1A
pemieHus 3agad B O0JNacTH JUYHBIX U
CEeMEMHBIX (PUHAHCOB;

- YMETb CaMOCTOSITEIBHO OCYIIECTBIISITh
MJIAHUPOBAHUE U YIIPABJICHUE JIMUHBIMU
(uHaHCaAMU ¢ y4eTOM (PMHAHCOBBIX PHCKOB U
OaHKPOTCTBA JJI HACETICHNUS,

- QopmynupoBaTh COOCTBEHHOE MHEHHE B

OTHOILLUEHUU pa3INYHBIX (MHAHCOBBIX
npobieM 1O  YIpPaBICHHIO JINYHBIMU
¢uHaHCamH, COTPYAHUYECTBY c
(uHAHCOBBIMU OpraHu3alnusaIMu,

(bMHAHCOBBIMU PUCKAMHU U T.J.;
- YMETb  QHAJIU3MPOBATh  BIUSHHUE
(uHaHCOBBIX MpoOJieM MJisd 4eJIoBeKa, a

TAKXC 06pau1aTLc;[ B COOTBCTCTBYIOIIIUC

After successful completion of the course,
students will

- to show cognitive and creative initiative in
applying the acquired knowledge and skills to
solve problems in the field of personal and family
finance;

- be able to independently carry out planning
and management of personal finances taking into
account financial risks and bankruptcy for the
population;

- to formulate their own opinion regarding
various financial problems on personal finance
management, cooperation  with  financial
organizations, financial risks, etc.;

- be able to analyze the impact of financial
problems for the individual, and contact the
appropriate government agencies/funds to resolve
them;

- be able to interpret financial information
obtained from wvarious sources, as well as
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mikipai (ke3Kkapac), IoJeNIeMeHi (apryMeHT),
¢axTinepai axobipaTa Oiny;

- WHBECTHLUSUIBIK TOPTHENbII KAIBIITACTHIPY
Ke3iHJC TYBIHIAWTHIH TOyeKeaepAi Oaramay
JKOHE a3alTy;

- «KapXbl MHPAMUAACHIHBIH»  OCNTUIepiH
aHBIKTall OUTy J>KOHE WHBECTULIMSUIAY YIIiH
KKETTI Kypaiaap/abl TaHIal Outy.

rOCYJapCTBEHHbIE OpraHbl/(OHABI I HX
pelieHus;

- yMeTb HUHTEPHPETHUPOBATH (PMHAHCOBYIO
nHPOPMAILNIO, TIOTYYCHHYIO M3 Pa3IHYHBIX
HUCTOYHHMKOB, a TaKXe pa3jinyaTh MHEHUE
(TOYKy 3peHHsl), JOKA3aTENbCTBO (APIyMEHT),
(hakThI;

- OLICHUBAaTh 1 MUHUMHU3HPOBATH PUCKH,
BO3HHUKAOIIKE MPU (HOPMUPOBAHUH
WHBECTULIMOHHOTO MOPTQEIs;

- YMETh BBIABISATH MPU3HAKH «(PUHAHCOBOM
MUPaMUIbD W BBIOUPATH  HEOOXOAUMBIMA
WHCTPYMEHTAPHH JIJI1 HHBECTUPOBAHUS.

distinguish between opinion (point of view),
evidence (argument), facts;

- assess and minimize the risks arising in the
formation of an investment portfolio;

- be able to identify the signs of a “financial
pyramid” and choose the necessary tools for
investment.

Kypcmuiy kbickawia mazmynwt / Kpamkoe cooepacanue kypca/ Course summary

KapxbuibIk CayaTThUIBIKTHIH TYCIiHiTi,
MakcaTTapbl MEH MiHAeTTepi. AKIIa, ecell
allbIpbICy XKoHE Tenemjep. JKeke KapKbl: Kipic,
mbIFbic, OropkeT. CanpIKTap JKOHE  KEKe
TYJIFallapFa callblK cally. XasbIKKa OaHKTIK
KbI3MeT kepcery. Cakranapipy. Kapkbl HapBIFbI
KOHE MHBeCTULUS Herizzepl. JKeke KocimKepiik
JKOHE craprail. Kexe TYJIFaJIapIbIH
0aHKPOTTHIFBL. JKeKe KapsKbUIBIK KayiNCi3/IiK.

[lonsatne, uenm w 3agaud  (pUHAHCOBOWM
rPaMOTHOCTH. [leHbru, pacyeThl U TUIATEXKHU.
Jlnyabsle  (UHAHCHI:  JOXOMBI,  PAaCXO/IbI,
Oromker. Hamorm w©  HaIorooOJIOXeHUE
¢usnueckux sui. baHKOBCckue ycmyru Juis
Hacenenus.  CtpaxoBanue.  (DUHAHCOBBIC
PBIHKH H OCHOBBI MHBECTUPOBAHUS.

NHnuBuayanbHOE NPEANPUHUMATEIBCTBO H
crapran. baHKpOTCTBO (PU3NYECKUX JIMLL.

JInuHas ¢uHaHCOBasi 0€30MACHOCTb.

The concept, goals and objectives of financial
literacy. Money, settlements and payments.
Personal finances: income, expenses, budget.
Taxes and taxation of individuals. Banking
services for the population. Insurance. Financial
markets and basics of investing. Individual
entrepreneurship and startup. Bankruptcy of
individuals. Personal financial security.

bazoaprama rcemexuici / Pykosooumens npozpammer/ Programme manager

Kuenraes C.M.

‘ l'onynos B.B.

‘ I'onynos B.B.
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Founvimu 3epmmeynepoin nezizoepi scane akaoemusanvik xam/ OCHO8bl HAYUHBIX UCC1008aAHUNL U aKademuuecKoe nucbmo/ Basics of Research

and Academic Writing

Oky maxcamul / Yueonan yenv/ Purpose

[ToH  OKBITBUIATBIH  calafarbl  FHUIBIMH
3epTTeyJep OMicTepi MEH aKaJeMUSUIBIK XaTThI
3epTTeyre OarbITTalIFaH.

JlucuMIiuiiHa ~ HampaBlieHa Ha  HM3Y4YCHHE
METOOO0B HaquBIX I/ICCJICI[OBaHI/II\/JI nu
aKaJeMHYECKOr0 IMHChbMa B  HM3ydYaecMOM
001aCTH.

The discipline is aimed at the study of research
methods and academic writing in the field of study.

Hamuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap
- bimim  amymemap  TYKBIPBIMIAMAIIBIK

anmapaTIieH JKOHE 3€PTTeY JKYMBICBIHBIH HET13Ti
Ke3CHJepIMeH, 9AICTeP/IiH XKIKTEITyiMEeH, OJIap bl
KOJIZIaHy cajlaJlapbIMEH TaHbICAbI.

- bimim anymbuiap FRUIBIMEH - 3€pTTEYJIEpIi
CaHJBIK JKOHE camlajblK Taljay JaFAbUIapblH
urepyre KOHE OHBIH HOTHKEIIEPiH
aKaJIeMUSUIBIK OpTajla Makajia MeH OasHaaMarnap
TYPIH/IE YChIHYFa YHPEHE/I1.

IMocae ycmemHoro
o0yuarmuecs OyayT
- O3HAKOMSATCS C MOHSATHHHBIM arrmnaparomM u
OCHOBHBIMHM ~ 3TallaMHM  HCCIJIEZOBATENILCKOM
NeSITeNbHOCTH, KiacCHu(UKaueil MeTo/o0B,
00JIaCTSIMH UX IPUMEHEHHS.

- Hay4aTcCsa BJIaACTh HaBbIKaMH
KOJIMYECTBEHHOI0 M KAa4E€CTBEHHOI'O aHaJIN3a
HAay4YHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ n MNpeaACTaBIATH
pe3yiapTaThl B BuAe  nyOnuKauumd U
BBICTYIUICHUM B aKaJIEMUYECKOMU Cpesie

3aBeplIeHUs] Kypca

After successful
students will be

- Students will study the conceptual apparatus and
basic stages of research activities, classification of
methods, areas of their application.

- Students will acquire skills of quantitative and
qualitative analysis of scientific research and will
be able to present their results in the form of
publications and presentations in the academic
environment.

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

AKaneMusIbIK  JKa3yAblH —TYKbIpBIMIaMaiapbl
MEH MoJienbaepi. AKaJeMUSsIIBIK Xka3y: MpoLecc,
OHIM oHe Taxipube. AKaIEeMUSJIBIK JKOHE
FBUIBIMU MOTIHHIH JIOTMKAJIBIK KOHE
CUHTaKCHUCTIK Maceenepi. Feueivm
eHOekTepaeri 6ubnuorpadusaiIbIK JIepeKKe3ep
MEH OuOIMoTrpadUSITHIK ciaTemenep/l
kKobanmayra KOWBLIATBIH 3aMaHayH Tajamrap.
FrimeivMu MoTiHII OpBIHAAY 9micTemeci: pedepar
KoHe acce. JKeke mporecTeH KOFaMIblK eHIMIe
Jeiin

Konnmenmmm w© Mojenu  aKageMHUYeCcKOTO
nucbma. AKaJeMHUYECKOe MHUChbMO: MpolLiecc,
NpOAYKT M  mnpakTtuka. Jlormueckue u
CUHTAKCUYECKHE MPOOJIEMbl aKaJeMHYEeCKOTO

M HAYYHOrO  TEKCTa. CoBpeMeHHBIE
TpeOoBaHUS K 0(OPMIICHHUIO
oubmuorpaduaeckmx HCTOYHUKOB u

Ooubnuorpauueckux CChUIOK B HAyYHBIX
paborax. MeToauKa BBITOJHEHHUS HAyYHOTO
TekcTa: pedepar u scce. OT MEepPCOHATHLHOTO
nporecca K nyOIMuyHOMY IPOAYKTY

Concepts and models of academic writing.
Academic writing: Process, product and practice.
Logical and syntactic problems of academic and
scientific text. Modern requirements for the design
of bibliographic sources and bibliographic
references in scientific works. Methodology of
scientific text execution: abstract and essay. From a
personal process to a public product
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bazoapnama scemexuici / Pykosooumenw npozpammul/ Programme manager

AnteioaeBa A.B.

| AnteibaeBa A.B. |
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Hurniozuemi e3apa apexemmecy smuracovl /Imuxka UHKI03ueHo20 e3aumoodeiicmeus/ Ethics of inclusive interaction

Oky maxcamul / Yueonan yenv/ Purpose

CryneHTTep apacblHIa HWHKIIO3HMBTI  €3apa
OPEKETTECTIKTIH HWHKIIO3MBTI MOJCHHETI MEH

dopMHUpOBaHUE Y CTYACHTOB HHKIIIO3UBHOM
KYJIbTYpbl M  COIIHAIBHO-TICUXOJIOTMYECKUX

Formation of an inclusive culture and socio-
psychological foundations of inclusive interaction

QJIEYMETTIK-TICUXOJIOTUSUTBIK Heri3zepiH | OCHOB MHKIIFO3UBHOTO B3aUMOJICHCTBUS among students
KQJIBINTaCTBIPY
Oxvimy nomuoiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypersr COTTI asiIKTaraHHaH ketiin | [Tocie  ycmemnoro  3aBepmieHuss — Kypca | After successful completion of the course, students
OlTiMasTyIIbLIap 00y4JaroIIHCs: will be

- QJICYMETTIK-TICUXOJIOTHSUTBIK OUTIMIII MYTeACK
aJlaMJIapMEH KapbIM-KaThlHACTa KOJIAHY.

- KEKe KY3bIpeTTep KOJJIaHy MYTeIeKTepMeH
KOHCTPYKTHUBTI KapbIM-KaThIHACTHI
KaJIBIITACTBIPY YUIiH.

- MPUMEHSTH COIHAILHO-TICHXOJOTUICCKHEC
3HaHMUA BO B3auMoaeiicTBu ¢ nuiamu ¢ OB3.
- TIPUMEHSATH JIMYHOCTHBIC KOMITCTECHITUU JIS
(dbopMUpOBaHUS KOHCTPYKTHBHOTO
B3auMojencTus ¢ auiamu ¢ OB3.

- apply socio-psychological knowledge in interaction
with persons with disabilities.

- apply personal competencies to form constructive
interaction with persons with disabilities.

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

[ToH MyMKiHAIr EKTeY agamMaapMeH KapbIM-
KaTbIHAC jKacay MpoLECiHAe CTYACHTTEPAIH
KOMMYHUKATHBTI KOHE QJIEyMETTIK JaFIbUIapbIH
JaMBITY/Ibl, €PEKILIe JIeHCAYJIBIK MYMKIHIKTEPI
0ap agamMIapIbIH QJIEYMETTIK, SIMOIIMOHAIIBI
KOHE MiHE3-KYJIBIK KUbIH/BIKTAPbIHBIH
€PEKIIEINIT Typaibl O1TIM/II KBTI TACTHIPYIbI
KaMTH/Ibl, COHBIMEH KaTap MHKIIO3UBTI O11iM
Oepy koHe KociOM opTaja TybIHIaUThIH
TYJIFaapajblK ©3apa OpEKeTTeCy MaceleNepi
IIeTTyTe KOMEKTeCyTe apHaJIFaH.

JlucuuiimHa mpeanonaraeT pasBUuTHE y
CTYIEHTOB KOMMYHHMKATUBHBIX U COLUAIIBLHBIX
HAaBBIKOB B IPOLIECCE B3aUMOJICUCTBUSA C
JOJBMH C OTPAaHUYEHHBIMU BO3MOXKHOCTAMU
3/10pOBbs, (HOPMHUPOBAHNUE 3HAHUH O
CBO€0OPA3HH COLUANBHBIX, SMOLIMOHATIBHBIX
Y ITOBEJEHYECKUX TPYAHOCTEH JIUIL C
0COOBIMU BO3MOXHOCTSIMH 3/I0POBbsI, @ TAKKE
IIpU3BaHa IIOMOYb B PEIICHHUH 3a7a4
MEXIUYHOCTHOIO B3aUMOJCICTBUSA
BO3HHUKAKOIINX B HHKJIFO3UBHOU
o0Opa3oBaTenbHON U MPohecCHOHATBHON
cpeze.

The discipline develops communication and social
skills in the process of interaction with people with
disabilities. It forms knowledge about characteristics
of social, emotional and behavioral difficulties of
people with disabilities. Also it helps to solve the
tasks of interpersonal interaction in inclusive
education and professional field.

bazoapnama scemexuici / Pykosooumenv npozpammst/ Pro

ramme manager

C.H. AiiTkyxnHOBa

| Mapxomenxo MLA.

Paxmarynuna A.P.
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Aoam ncone rncanyapnap uzuonocusacel / Quzuonozusn yenoesexka u ryxeueomuwvix / Human and animal physiology

Oky maxcamul / Yueonan yenv/ Purpose

Opranu3mHiH, KyHenepaiy, MYIIETIePaiH
KBI3METTEPiHIH (U3HOTOTHSLITBIK
MEXaHU3MICPIMEH TaHBICTBIPY;  (PH3HOIOTHS

FBUIBIMBIHBIH JKaHA JKETICTIKTEPIMEH TaHBICTHIPY
YKOHE JaMy OoJaarblH KepceTy; OitiM Oepi,
(U3MOIOTHSIIBIK O KAJIBITACTRIPY

@®opmupoBanue NPOPECCHOHAIBHBIX 3HAHUH H
yMeHUH B oOmacTd (U3MOIOTUM 4YelloBeKa U
’KMBOTHBIX; O3HAKOMJICHUE C HOBBIMU HAYYHBIMU
JOCTHMOKCHUSIMU B (I)I/I3I/IOJIOI‘I/II/I U TCPCIICKTHUBLI
pa3BUTHUS; 1aTh 3HAHUA B 001acTH HU3NOIOTHI

Formation of professional knowledge and
skills in the field of human and animal
physiology; familiarization with new scientific
achievements in physiology and prospects for
development; give knowledge in the field of

physiology

Hamuceci / Pezynivmamul 00yuenus / Learning outcomes

Okbimy
Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap
- buorexHonorusinarst 03BIK Oimimre
HeTi3/1e/IreH Ouosorus FBUIBIM/IAPbI

caJlaChIH/IaFbl O171IM MEH TYCIHIKTI Kepcery;

- bimiMzaep MeH TYCiHIKTepAl KociOum JeHrene
KOJIJIaHy, apryMEHTTEepIi TYXKBIPhIMIIAY >KOHE
OMOTEXHOJOTHsSI CcalachlHIAFbl MpoOIeManapabl
TIernry;

- BuotexHonorus CaJIaChIH/IAFbI OKy-
MPAKTUKAIBIK JKOHE KOCIOM MIHACTTEp/l LIy
YIIIH TEOPHUSJIBIK JXKOHE MPaKTUKAIBIK OLTiMal
KOJIJIaHy;

IMocse  ycmemHoro
oOy4aromuecst OyayT
- JleMOHCTpUPOBATh 3HAHUS W MOHUMAHHUE B
oOnactu OMOJOTMYECKUX HAayK, OCHOBAHHbBIE Ha
NMepCaAOBbIX 3HAHUAX B 6I/IOT6XHOJIOFI/II/I;

3aBeplIeHHsl  Kypca

- [lpumeHsTh 3HAHWS W TOHUMAaHUS Ha
npodeccHOHaTbHOM ~ YPOBHE, (OPMYIUPOBATH
apryMeHTbl W pemarb MpoOJeMbl 00JacTH
OHMOTEXHOJIOTHH;

- IlpuMeHSTh TeOpeTHYECKHE U MPAKTHUYECKUE
3HAHUS JUIS PEHICHHS yYeOHO-TIPAKTUYECKUX U
poQeCCHOHANBHBIX 3a71a4 B obOactu
OMOTEXHOJIOTHH;

After successful completion of the course,
students will be

- Demonstrate knowledge and understanding
in the field of biological sciences based on
advanced knowledge in biotechnology;

- Apply knowledge and understanding at a
professional level, formulate arguments and
solve problems in the field of biotechnology;

- Apply theoretical and practical knowledge to
solve educational, practical and professional
tasks in the field of biotechnology;

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

MamaHbIKKa Kipicie

\ Benenue B mpodeccuto

| Introduction to the profession

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

dusnonorus FHUIBIMBIHBIH ~ JTaMybl k3HiHAe | Kpatkuit 0030p pasButus ¢usmonorum kak | A brief overview of the development of
KbiCKama  1mony. JKeke opraHmap — MeH | S9KCIIEPUMEHTAIbHOMN HaYKH. dwusuonorus | physiology as an experimental science.
(bYHKIIMOHAIIBIBI JKYHenepaiH Kpi3MeTi. Ko3FbIl | OTIenbHBIX OpraHoB U QyHKIHMOHAIBHBIX cucTeM. | Physiology of individual organs and functional
yinanapabiH - pusnonoruscel.  Kyiikenep, | ®usnonorus Bo30ymumbix Tkanei. Hepsbi, ux | Systems. Physiology of excitable tissues.
oJapAbIH KYPBUIBICHI KOHE KYHKe | CTpOGHHE M cOocTaB HEepBHBIX BosIokoH. Metoxsl | Nerves, their structure and composition of
TaJIIBIKTAPBIHBIH ~ Kypambl.  KO3FBIMITHIKTEI | OMPEICICHHS BO30YIMMOCTH. Odwusuonorus | nerve fibers. Methods for determining
aHBIKTaWTHIH _ omictep.  OprtamblKk  JKyWKe | IIeHTpalbHOW HepBHOW cucteMbl. ®usmonorus | excitability. Physiology of the central nervous
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XKYHeciHiH Gu3nonorusicel. BereTaTuBTIK Kyiike
KyHeci. CuMIaTuKanslK KOHE
MapacUMIIaTHKAIBIK JKYHKE JKy#eci.

3HI[OKpPIHHOI71 CUCTCMBI.

system. Physiology of the endocrine system.

Hocmpexeusummepi / [locmpexeusumut/ Postrequisite

S

XKacymanbik OMOTEeXHOJIOT U,
OMOpouHxkeHepusi, Man IapyanblIbIFbIHIAFbl
OMOTEXHOJIOTHS

Krnerounas 6uorexnonorus, OMOpHOUHKEHEPUS,
buotexHonorus sKMBOTHBIX

Cellular  Biotechnology,
Animal Biotechnology

Bioengineering,

bazoaprama rcemexwiici / Pykosooumens npozpammer/ Programme manager

Aiicua MK,

‘ Aicua M.2K. ‘
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Ocimoikmin guzuonozusacel men dGuomexuonaocusacel / Quzuonozus u 6Guomexnonocusn pacmenuil / Physiology and Plant biotechnology

Oky maxcamul / Yueonan yenv/ Purpose

bitim  anymbutapaiH  MOACHM  ©CIMIIKTEPIIiH
KaHa  COPTTapbIH KYPYIObIH  3aMaHayu
TEXHOJIOTHSUIAPBl  calachlHAA OUTIM  alyhl,
ONApIbIH  OHIMIUITIH  apTTBIPy, KOJIAKWCHI3
(dakTopiapra Te3IMAUII, COHBIMEH Karap
KacylIaJbIK KOHE TeHIK-UHKEHEePITIK
olicTepre HEri3JIeATeH OCIMIIK OHIMIEPIHIH
carmacsbl.

[IpuoOperenne  oOyvyarOIUMHCS  3HAHWA B
00JacTH COBPEMEHHBIX TEXHOJIOTUH CO3/IaHus
HOBBIX COPTOB KYJIBTYPHBIX pacTeHwid,

MOBBINICHUA HUX IMPOAYKTOBHOCTH, yCTOﬁ‘-IHBOCTH
K He6HaFOHpI/I${THBIM (baKTOpaM, a TaK)XKE KadyeCTBa
paCTHTeHLHOfI MMpoAyKIHUH, OCHOBAHHBIX Ha
KJICTOYHBIX U I'CHHO-MHXXCHCPHBIX MCTOdAX.

Students acquire knowledge in the field of
modern technologies for creating new varieties
of cultivated plants, increasing their
productivity, resistance to adverse factors, as
well as the quality of plant products based on
cellular and genetic engineering methods.

Hamucect / Pezyniomamul 00yuenus / Learning outcomes

Okbimy
Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap
- buorexHonorusinarst 03BIK Oimimre
HeTi3/1eNIreH Ouosorus FBUIBIM/IAPbI

caJlaChIH/IaFbl O171IM MEH TYCIHIKTI KepceTy;

- binimaep MeH TyciHiKTepAi kociOu AeHreie
KOJIJaHy, apryMEHTTEpPl TYKBIPbIMIAY KOHE
OMOTEXHOJIOTHSI CcalachlHAAFbl MpoOIeManapabl
TIemry;

- buotexHnonorus CaJlachIH/IaFbl OKy-
MPAKTUKAIBIK JKOHE KOCIOM MIHACTTEP/l LIy
YIIIH TEOPHUSIIBIK JXKOHE MPaKTUKAIBIK OlTimMal
KOJIJIAHY;

IMocse  ycmemHoro
oOy4aromuecst OyayT
JleMOHCTpUpOBaTh 3HAHUS U MOHUMAHUE B
oOnactu OMOJOTMYECKUX HayK, OCHOBAHHbBIE Ha
IMEepCaAOBbIX 3HAHUAX B 6I/IOTGXHOJIOI‘I/II/I;

3aBeplIeHHsl  Kypca

- [IpumeHsAT, 3HAHUS W TOHUMAHUSA Ha
MpoQeCCHOHATLHOM ~ YpPOBHE, (opMyIHpoBaTh
apryMeHThl M pemarb MpodsieMbl 00IacTu
OHMOTEXHOJIOTHH;

[TpuMeHsATh TEOpEeTUYECKHE U MPAKTUYECKUE
3HAHUS JUIS PEHICHHS yYeOHO-TIPAKTUYECKUX U
MpoQeCCHOHANBHBIX 3a1a4 B obOactu
OMOTEXHOJIOTHH;

After successful completion of the course,
students will be

- Demonstrate knowledge and understanding
in the field of biological sciences based on
advanced knowledge in biotechnology;

- Apply knowledge and understanding at a
professional level, formulate arguments and
solve problems in the field of biotechnology;

- Apply theoretical and practical knowledge to
solve educational, practical and professional
tasks in the field of biotechnology;

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

MamaHabIKKa Kipicie

\ Benenue B mpodeccuto

| Introduction to the profession

Kypcmuiy kbickawma mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

OcimikTep (u3NONIOTHICH MEH
OMOTEXHOJIOTHSICBIHBIH TIOHI, MIHACTTEpl MEH

[Ipenmer, 3amaun U MeTOAbl (PU3HOIOTHH U
OMOTEXHOJIOTMHM pacTeHHil. OTambl pa3BUTHUSL

Subject, tasks and methods of plant physiology
and biotechnology. Stages of development of

omictepi. OciMaikTep OHOTEXHOJIOTHACHIHBIH | OMOTexHOJorHK pactenuit. [logxonsl k u3ydenuto | plant biotechnology. Approaches to the study
aaMy  Ke3eHIepi. OCIMAIKTEpIiH  TIpIIUTK | MPOIECCOB  Ku3HeAesTenbHocTH  pacrenuit. | Of plant life processes. Actual problems and
OpEeKeTiH 3epTTey  Taciiaepi. Ocimiik | AKTyalbHbIe IPOOJIEMBI M IEPCIIEKTUBBI pa3BuTHsi | prospects of plant biotechnology development.
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OMOTEXHOJIOTHSCHIH JAMBITY IBIH e3¢kTi | Obuorexnonmorun pacrenuii. Kyaerypa kierok | Culture of plant cells. Cellular engineering.
Mocesiesiepi MeH MepcreKkTuBaiapbl. OciMaiktep | pactenuit. Knerounas urkenepus. ['enernueckas | Genetic engineering.

JKacyIlaJapelHbIH ~ MoacHHeTi.  JKacymasiblkK | HHKEHEpHsL.
UHKeHepHs. | CHETHKAJIBIK HH)KCHEPHSL.

Iocmpexeusummepi / [locmpexsusumwt/ Postrequisites

XKacymajiblk OHOTEXHOJIOTHSI | Kirerounas GHOTEXHOIOTHS | Cellular biotechnology
bazoaphama sicemexuici / Pykosooumens npozpammut/ Programme manager
Epranuesa T.M. \ Epranuesa T.M. \
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Mukpoouonozus xycone eupycono2usn / Muxkpoouonozusa u eupyconozausn / Microbiology and Virology

Oky makcamot / Yueonasn yenwv/ Purpose

KaJMmbl MHKPOOWOJIOTHSI MEH BHPYCOJIOTHSHBIH | O3HaKOMJICHHE oOydarommxcs ¢ KoHuenrtyanbHbiME | familiarization of students with the conceptual
KOHIICTITY aJTb bl HETI3epiMeH CTYIICHTTEP/Ii | OCHOBAMH obreit MHUKPOOHOIOT MK u | foundations of general microbiology and
TaHBICTEIPY. BHPYCOJIOTHH. virology.

Oxvimy namuceci / Pezyiomamot o6yuenus / Learning outcomes
Kypctbi caTTI assKTaraHHaH keiiin | [Mocie YCIENHOT 0 3aBepLIeHNs Kkypca | After successful completion of the course,
olTiMasymbLIap odyuaruuecsi oyayT students will be
-  DBHOTeXHONOTWSIIBIK ~ FBUIBIMIAApP  canachbiHa | - [IpuMeHsTh 3HAHHS U MOHUMaHue GakToB, sBiaeHui, | - Apply knowledge and understanding of facts,

¢axTinepai, KyOBUTBICTApABI, TEOPUSUIAPABI KOHE
OJIapABIH apachIHAFbl KYPAeIi TOyelauliKTep i Oiny
MEH TYCiHY/li KOJIIaHy;

- buoTexHONMOTHANBIK OHIMII OHIAIPY MPOIECIHIS
IIUKI3aTThIH, JKapThilail (GaOpuKaTTapAblH JKOHE
JMaiiblH  OHIMHIH KypaMbl MEH TapaMeTpiepiHe
MHKPOOHOJIOT HSUTBIK, XUMHSITBIK-
0aKTEpUOJIOTHUSIIBIK, XUMHUSUIBIK JKOHE  (pU3UKa-
XUMUSIIBIK TIIAY KYPrisy;

TEOPUM U CIIOKHBIX 3aBUCUMOCTENW MEXKIY HHUMHU B
chepe OMOTEXHOIOTUIECKUX HAYK;

[IpoBomUTE  MHUKPOOHONOTHYECKHH,  XHMHKO-
OAaKTepUOJIOTHUECKUM, XUMHUYECKHMH U  (PHU3HKO-
XUMHUYECKUH aHalIW3 CcOCTaBa M MapaMeTpOB CHIPHS,
oy pabpuKaTOB M TOTOBOW MPOMYKIIMH B IPOIECcCe
MIPOM3BOACTBA OMOTEXHOIOTUIECKON TPOTYKITHU

phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

Conduct microbiological, chemical-
bacteriological, chemical and physico-chemical
analysis of the composition and parameters of raw
materials, semi-finished products and finished
products in the production of biotechnological
products;

Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

buorexHonorus HBICAHAAPhI

| OOBeKTh OMOTEXHOJIOTHU

| Objects of biotechnology

Kypcmuiy Kbickawa mazmynot / Kpamkoe cooepacanue kypca/ Course summary

CyT eHiMzepl MEH CYTTIH CAHUTAPJBIK >KaFIalbIH
MUKpOOUONOTHsIBIK ~ Oaranay. ET  kxoHe et
eHIMJIepiHiH MuKpobOuonoruscel. [1IyxbIK, KOHCEPB
JKOHE KapThUIal OHIMACPAIH MUKPOOHOJIOTHSICHI.

Muxkpobuosoruueckas OLIEHKA CaHUTAPHOTO
COCTOSHHMSI MOJIOKA M MOJIOYHOW  MPOJIYKITHH.
MukpoOuonorusi Msca ©  MACHBIX  IPOAYKTOB.

MukpoOGHOIOTHs KOOACHBIX, KOHCEPBHBIX U3ICTUN U
1oty habpUKaTOB.

Microbiological assessment of the sanitary
condition of milk and dairy products.
Microbiology of meat and meat products.

Microbiology of sausage, canned goods and semi-
finished products.

Hocmpexsusummepi / Ilocmpexsuzumul/ Postrequisites

BuoTtexHOIOr st )KUBOTHBIX, TEXHOIOTHS TIOTyYCHHUS
OMOJTIOTHYECKH aKTUBHBIX BEIIECTB, [IpOMBIIITICHHAS
OHMOTEXHOJIOTHS

BHOTEeXHOIOTHsI )KUBOTHBIX, TEXHOIOTHS MOy ICHHSI
OMOITIOTHYECKH aKTHBHEBIX BEIIECTB, [IpOMBIIIIeHHAS
OHMOTEXHOJIOTHS

Animal biotechnology, Technology for the
production of biologically active substances,
Industrial biotechnology

bazoapnama scemexuiici / Pykogooumens npozpammsr/ Programme manager

Eneycuzosa A.T.

| Eneycusosa A.T. |
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Mukpoopzanuszmoep ouomexnonozusacvl / buomexunonozua muxkpoopeanuszmoe / Microorganism biotechnology

Oky maxcamul / Yueonan yenv/ Purpose

broTexHOIOTUsNIBIK JAeHreine kaHa eHiMIepai
ally  YWIIH MHKpPOOPTaHM3MJIEpAi  KEeHiHEH
KOJIIaHy TEOPHACHl OOWBIHIIA KOCIMKOMIIBIK
OuTiMIepi MEH MEHIrepyJIepiH KAIbIITACTHIPY

®opmupoBaHue NPOPECCUOHATBHBIX 3HAHUH U
YMEHMM IO TEOPUM UIMPOKOTO HCIOJIb30BAHUS
MUKPOOPTaHHU3MOB NIl IOJIy4€HHs  HOBBIX
IPOAYKTOB HAa OMOTEXHOJIOTHYECKOM YPOBHE.

Formation of professional knowledge and
skills on the theory of widespread use of
microorganisms to obtain new products at the
biotechnological level.

Oxvimy

namuoiceci / Pesynomamul 06yuenus / Learning outcomes

Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap

- DBHOTEeXHONOTUSIIBIK FHUIBIMIAD CaJAChIHJA
dakTinepai, KyOBUIBICTApAbl,  TCOPHUSIIAPIBI
KOHE OJIapIbIH apachIHIaFbl Kypaemi
TOYENAUTIKTEP/Il 01Ty MEH TYCIHYl KOJJaHy;

- BrorexHoM0orusIbIK eHiMIi OHJIIPY
MpoLeciHAe IIMKi3aTThIH, XKapThlian
(habpuKaTTapabIH kKOHE JalbIH OHIMHIH KypaMbl
MEH TapaMeTpiiepiHe  MHKPOOHOJOTHUSIIBIK,
XUMHUSUTBIK-0aKTEPUOJIOTHSITBIK, XUMUSUTBIK

KoHEe (PU3UKA-XUMUSUIBIK TaJl1ay KYprizy;

IMocae  ycmemHoro
oOy4aromuecst OyayT
- IlpumeHsATh 3HAHMS W IOHUMaHue (aKTOB,
SIBJIEHUWA, TEOPUH U CIIOKHBIX 3aBUCUMOCTEU
MEXIy HHUMH B cdepe OHOTEeXHOJOTHYECKHX
HayK;

- IlpoBoauTh MHUKpPOOHOJIOTMYECKUN, XUMHKO-
OaKTepUOIIOTUYECKUN, XUMHUYECKUA M (U3HUKO-
XUMHYECKUM aHallu3 CcocTaBa U IMapaMeTpoB
CBIPbsI, MOTy(HaObpUKATOB U TOTOBOM MPOIYKIMH B
mporecce MNPOU3BOACTBA OMOTEXHOJIOTUYECKON
POLYKIUHU

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be

- Apply knowledge and understanding of facts,
phenomena, theories and complex
dependencies between them in the field of
biotechnological sciences;

- Conduct  microbiological,  chemical-
bacteriological, chemical and physico-
chemical analysis of the composition and
parameters of raw materials, semi-finished
products and finished products in the
production of biotechnological products;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

buotexHonoruss  Herizzuepi, buorexHonorus | OCHOBBI OMOTEXHOJIOTHH, Oowektol | Fundamentals of biotechnology, Objects of
HBICAH/Iapbl OMOTEXHOJIOTHH biotechnology

Kypcmoiy kbickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary
Mukpoopranusmuaep OuoTexHONOTUAChIHBIH | PazButne OuoTexHojoruu  MukpoopranusmoBn. | Development of microbial biotechnology.
JaMyHI. BHOTEXHOIOTHSITBIK ypaictepi | Ammaparypa u KpUTEPUHU omenku | Equipment and criteria for evaluating
OaranayJilH amnmaparypajapbl MEH KpHUTEpH- | OMOTEXHOJIOTHMYECKHX npoueccoB. | biotechnological processes. Biotechnology of
aepi.  MukpoOTel  MeTabomuTTEpAiH  OWO- | BHoTeXHOMOTMST ~ TMPOM3BOACTBA  MHUKPOOHBIX | microbial metabolite production.
TEXHOJIOTUSUTBIK ~ oHfipici. depmeHTTi mpe- | MetabonuToB. buorexHonorus npowusBojcTsa | Biotechnology of production of enzyme
napartapblH ~ OMOTEXHOJIOTHSUIBIK —~ OHMIpici. | hepMeHTHBIX  mpemapaToB.  buotexnosorus | preparations. Biotechnology of microbial
MukpoOThl OMOMAacCaHblH OMOTEXHOJOTHS-JIBIK | MOTYyYSHHS MHUKPOOHOI ouomacchl. | biomass production. Microbial biotechnology
OHTIpiCi. Muxkpoopranusmiep | buorexHonorus MHKPOOPTaHU3MOB u | and biosafety. Modern methods of microbial
OMOTEXHOJIOTHSICHI KOHE OHMOKYIMCi3iK. | 0n06e30MacHOCTb. CoBpeMeHHbIE metozbl | biotechnology
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Muxkpoopranusmuaep
Ka3ipri 3aMaHFbl QiCTepi.

6I/IO'TCXHOJ'IOFI/I${CBIHBIH OHMOTEXHOJIOTHH MHUKPOOpPIraHU3MOB

Hocmpexeusummepi / [locmpexsusumwt/ Postrequisites

A3BIK  JalibIHIAYABIH
Herizmepi, Et  koHe

OMOTEXHOJIOTHSIIBIK | BHOTEXHOIOTHUECKHE OCHOBBI
OHIMJIEPIHIH | KOPMOIIPUTOTOBJICHUS, bHOTEXHOIOTHS

Biotechnological bases of feed preparation,
Biotechnology of dairy and meat products

OMOTEXHOJIOTHUSACHI MOJIOYHBIX U MSICHBIX TIPOJYKTOB
bazoaphama sicemexuici / Pykosooumens npozpammut/ Programme manager
Ia6mymmma H1.C. | Bpenb-Kucenesa .M. |
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2. 3 KYpC CTyJIeHTTepiHe apHAJFaH JIeKTUBTI MIHAeP / DJIeKTUBHbIE TUCUHILUIHHBI JIJIAA CTYIeHTOB 3 Kypca/

Elective disciplines for 3rd year students

Kacywmanvik ouomexnonozusn / Knemounas ouomexnonozus / Cell biotechnology

Oky maxcamul / Yueonan yenv/ Purpose

OMOTEXHONOTHSUIBIK ~ FBUIBIMHBIH, ~ TEOPHSUIBIK
KOHE TMPAKTHKAIBIK Mocelenepi  OoMbIHIIA
CTYINSHTTEPAl JaspiaydblH KaKeTTi ICHrediH
KaMTaMachl3 eTy.

o0ecrieynTh HEOOXOAMMBIM YPOBEHb MOATOTOBKU
o0yyaromuxcs 1o TEOPETUYECKUM u
MPAKTUYECKHM BOIPOCAaM OHOTEXHOJIOTHYECKON
HayKHU.

to provide the necessary level of training of
students in theoretical and practical issues of
biotechnological science.

Oxvimy namuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | ITocsie  ycmemHoro  3aBepmeHusi  Kypca | After successful completion of the course,
olriMmasymbLIap odyuarommecst oOyayT students will be
- Bimimaep men TyciHikTepai kociou nenreiinme | - Ilpumensts 3HaHus W nonuManus  Ha | - Apply knowledge and understanding at a
KOJIJaHy, apryMEHTTEp/i TYXKbIpbIMIAy KoHE | mpodeccuoHamsHOM ypoBHE, ¢opmynuposath | professional level, formulate arguments and
OMOTEXHOJIOTHS CalaChIHAAarsl IpoOJaeMaIapibl | apryMeHTHl H  pemarh mpobiembl  oOsactu | Solve problems in the field of biotechnology
TIery; OMOTEXHOJIOTHH, - Develop the learning skills necessary for
- buorexHosorus canacblHIa OfaH opi OKynabl | - Pa3BuBaTh HaBbIKM 00ydeHus, HeoOxoaumbie | independent continuation of further education
03 OCTIHIIE KATFACTBIPY YIIIH KAKETTI OKBITY | JJIs CaMOCTOSITEIILHOTO nponoynkenus | in the field of biotechnology

JafIbIIapbIH TAMBITY

- BHOTEeXHONOTHSIIBIK FBUIBIMAAD CajachIHIA
daxTinepni, KyObUIBICTapAbl, TeOpUsTIapAbI
KOHE OJIap/IbIH apaceIHAaFBl  Kypuemi
TOYeIIIKTepi OlTy MEH TYCIHY/ KOJIaHy;

nanpHeinero ooy4denus B cepe OMOTEXHOJIOTUU
- IlpuMensTs 3HaHMS W TOHUMaHHE (AKTOB,
SIBIICHUM, TEOPUM U CIOXHBIX 3aBUCUMOCTEN
MEXJIy HHMH B cdepe OHMOTEXHOJIOTHYECKHUX
HayK;

- Apply knowledge and understanding of facts,
phenomena, theories and complex
dependencies between them in the field of
biotechnological sciences

Ilpepexsuzummepi / Ilpepexsuzumot / Prerequisites

Anam  koHe  kaHyapnap — ¢usnosorusicel, | dusnonorus denoseka u xKUBOTHbIX, Pusnonorus | Human and  Animal  Physiology, Plant
OCIMITIKTIH (U3HOTOTHSICHI MEH | ¥ OMOTEXHOJIOTHS paCTeHUI Physiology and Biotechnology
OUOTEXHOJIOTHUSACHI

Kypcmuiy kbickawma mazmynnt / Kpamkoe cooepicanue Kypca/ Course summary
JIHK, PHK JKOHE aKybI3 cuntesi. | JIHK, PHK u cunre3 Oenka. OcunoBuble mousatus | DNA, RNA and protein synthesis. Basic
Mukpoopranusmaep  IeHETHKAachl  Typayibl | TCHETHKH MHKpoopranuzmoB. OT6op MyrtaHTOB. | concepts of microbial genetics. Selection of
Kanmbel  TyciHiK.  MyrtanTTapasl  ipikrey. | JleranbHoe U MyTareHHoe neiicteue | mutants. Lethal and mutagenic effect of

Escherichia coli »acymaceiHa yJIbTpaKy/IriH
COyJIeNIepiHIH  JICTANbJbl  KOHE  MyTareHmii

ynbTpaduoeToBhIX JTyueil Ha kietku Escherichia

coli Brinenenne 51 UJCHTHUQHUKAIHS

ultraviolet rays on Escherichia coli cells
Isolation and identification of auxotrophic
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opeketi. Escherichia coli MyTaHTTapbIHBIH
ayKcoTpo(Thl MACHTU(UKAIMICH MEH OOiHYI.
Konbroramust Toxxipubenepin Koro. MHmymupii
XUMISUTBIK ~ MyTareHe3ai  JWMC  TeCTTepiH
KOJITAHBII OKYy. TpaHCAOYyKIUsl epeKHIeTiKTepi
MEH TpaHcopManusi TKIpHOENepiH  KOIo.
[Tonumepasapl TI30EKTI peakius.

aykcorpodubix  MytantoB  Escherichia  coli.
IlocTaHOBKa ONBITOB KOHBIOTauuMu. IM3ydenue
MHIyIUPOBAHHOTO XHMHYECKOr0 MyTareHesa ¢

TpaHchopMalUU U crenn(PUIecKOl TPaHCIYKIHMH.
[TonumepasHas LenHas peakiuus

IpuMeHeHueM Tecta OiMca. IlocraHoBka ombiTa

mutants of Escherichia coli. Setting up
conjugation experiments. The study of induced
chemical mutagenesis using the Ames test.
Setting up the experience of transformation
and specific transduction. Polymerase chain
reaction

Iocmpexseusummepi / [locmpexeusumeut/ Postrequisite

S

Man 1mapyanbUIbIFBIHIAFEl  OHOTEXHOJIOTHS,
buonormsuteik  Oencenai  3arrapabl  any
TEXHOJIOTHSCHI

buorexnonorus JKNBOTHBIX, TexHonorus
IMOJIyUCHUA OMOJIOTMYECKU aKTUBHBIX BC€HIICCTB

Animal biotechnology, Technology for the
production of biologically active substances

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

Aiimxanosa 1.H.

‘ bpenp-Kucenera 11.M. ‘

26




AKyb13 unycenepuscol / benkosas unocenepus / Protein Engineering

Oky maxcamul / Yueonan yenv/ Purpose

aKybI3JIapIbIH KaTmnapJjaHyblH JKOHE
aKybI3Iap/bl ©3TePTy JKOHE KYPy MPUHIUIITEPIH
3epTTey.

uccienoBanre (GOoJAMHTa OCJIKOB W IMPHHIIUIIOB
Mou(HUKAIIY U CO3T]aHHsI OSITKOB.

research of protein folding and principles of
protein modification and creation.

Hamuoceci / Pesynomamot 06yuenus /Learning outcomes

OKvimy
Kypcrsl coTTI asiKTaFaHHAH KeliH
olmiMaymbLIap
- TEHeTHMKa MEH  CEeJeKLMSIHbIH  Herisri
3aHIBUIBIKTApPl MEH 3aMaHayH IKETICTIKTepi,
TeHOMMKA, HIPOTEOMHMKAa  Typajlbl  Herisri

uaesIapabl KOJIaHy.
- TEHOMJapJbIH, aKybI3JaplblH >KoHE Oacka Ja

IMocae  ycmemHoOro
o0yyaromuecsi OyayT
- INpUMEHATh 0a30Bble IpejacTaBieHUs 00
OCHOBHBIX 3aKOHOMCPHOCTAX W COBPEMCHHBIX
JOCTH)KEHUSIX TeHETUKU U CEJEKIMH, O TeHOMHUKE,
MIPOTEOMUKE.

- Hoiay4yatb MU

3aBeplUIeHHs]  Kypca

I'paMOTHO HCIIOJIB30BAaTh

After successful completion of the course,
students will be

- apply basic ideas about the basic laws and
modern achievements of genetics and
breeding, about genomics, proteomics.

- receive and competently use the information
accumulated in databases on the structure of

OMOJIOTHSLITBIK aKImapaTThiH KYPBUIBIMBI | HH(GOPMAIIUIO, HAKOIUICHHYIO B 0a3ax JIaHHBIX 1Mo | genomes, proteins and other biological
OolibIHIIa MATTIMETTep 0a3achiH/a KUHAKTAIFaH | CTPYKType  TeHOMOB, OemkoB u  apyroii | information
aKmapaTThl ajlyFa KOHE cayaTThl MaljanaHyra Ouosornyeckoil nupopMaru - formulate research objectives in protein
- aKkybl3  HMH)XCHEPWSACBIHIArbl  3epTTey | - (QopMynupoBaTh 3aJadM HUCcieAoBaHuMi B | engineering, choose experimental methods and
MIHIETTEpiH TYXKBIPBIMIAY, OSKCIHCPHUMEHTTIK | OCTIKOBOM  WMH)KEHepuH, BbIOMpaTh  Metonsl | interpret the results of scientific experiments;
KYMBIC ~QJIICTepiH TaHAay JKOHE FBUIBIMHU | SKCIIEPUMEHTAIbHOM paboThI u
AKCIEPUMEHTTEP/IIH HOTHKEIEPiH TYCIHIIPY; WHTEPIPETHPOBATH pe3yIbTaThI HaYYHBIX

IKCIIEPUMEHTOB;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

Kanmel  )KOHE  MOJIEKYJIAJIBIK
MonekynanslK OUOIOTHsI HeTi3epi

TeHETHKA,

O6miass u MonekyysipHass TeHeTnka; OCHOBBI

MOJICKYJISIPHOM OHoaoruu

General and Molecular
Fundamentals of molecular Biology

Genetics;

Kypcmuiy kbickawia mazmynwt / Kpamkoe codepacanue kypca/ Course summary

AKybI3 MHXEHEPHSCHIHBIH Maifa OOJybIHBIH
aJFBIIAPTTAPHL: PEKOMOWHAHTTHI JHK
TEXHOJIOTUSACHI, XUMMSUIBIK CUHTE3, aKybI3JIbIH
KYPBUIBIMBIH OOJDKayABIH TEOPUSIIBIK SIICTepl

[Ipennoceliku NOsSBICHUS OENTKOBOW MH)KEHEPUU:
TexHonorus pekomouHantHbix JJHK, xummueckuii
CUHTE3, TEOPETUYECKHE METOMABbl IPEACKA3aHUs
CTpyKTypbl Oenka CTpaTeruu MoJyuyeHUs: HOBBIX

Prerequisites for the emergence of protein
engineering: recombinant DNA technology,
chemical synthesis, theoretical methods for
predicting protein structure Strategies for

’KaHa  aKybI3JapAbl — aly  cTpaTerusuiapsl | OeIKoB (pallMOHANBHBIN NU3aiiH M HampaBieHHas | obtaining new proteins (rational design and
(YTBIM/IBI JTU3aiH JKOHE OarpITTaIFaH | MOJIEKYJISIpHAs IBOJTIOITH ) Crpykrypnas | directed molecular evolution)  Structural
MOJICKYJTAJIBIK ABOJIIOIIHS) aKybI3 | opranusaisi  OenkoBbIX ~ Mosiekya  @Dommuar | organization of protein molecules Folding
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MOJICKYJIAJIAPBIHBIH ~ KYPBUIBIMABIK ~ YHBIMBI
OenoktapaelH  Kartmapnanybel.  [llameponra
Toyenai  JkoHe  Toyenai  Oykrey.  AKYybI3
MOJICKYJIAJIAPbIHBIH ~ YTHIMJBI  JH3aiHBI  KOHE
KaliTa JaW3aliHbl aKybI3IApIbIH OaFbITTANIFaH
HBOJIIOIMSACH TEHAIK OSKCIpeccusi KYHeciHiH
aKybI3JIbIK WH)KCHEPHUSCHIHBIH TeHIIK
WH)KEHEPHUs 9/TiCTeDi.

oenkos. IllamepoH-3aBUCHMBIH U TIpo-3aBHcUMBIN | proteins.  Chaperone-dependent and  pro-
¢donaunr. Panumonanbhbiii au3aiin u peamsaiin | dependent  folding. Rational design and
OenkoBbIX Mosiekysn Hampasnennas sBomonus | redesign  of protein  molecules Directed
OenkoB ['eHHO-MHXKEeHepHBIE MeTonbl OenkoBou | evolution of proteins Genetic engineering
umxenepud CUCTEMBI SKCIIPECCHH [CHOB. methods of protein engineering of Gene
expression systems.

ITocmpexsusummepi / [locmpexeusumeut/ Postrequisites

I'enomaplk OnonHpOpMaTHKA

| Tenomuas GronupopMaTHKa | Genomic bioinformatics

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AviTxxanosa U.H.

\ bpens-Kucenesa .M. ‘
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Hmmynoot ouomexnonozusn / Ummynoouomexnonocusn / Immunobiotechnology

Oky maxcamul / Yueonan yenv/ Purpose

CrymeHTTepai 3aMaHayd OHMOTEXHOJIOTHSHBIH | opMHUpOBaHMe KommereHimu 1o u3ydenuto | formation of competence in the study of
NEPCIICKTUBTI  OAFrbITTAPBIMEH  TAHBICTHIPYFa, | HIMMYHOOMOTEXHOJIOTHYECKUX  TpermapartoB  u | immunobiotechnological drugs and the basics
HMMYHOOHMOTEXHOJIOTHSL  cajachlHaa  OUIIKTI | OCHOBax HMX paspaboTku, mpousBoactBa u | of  their development, production and
MaMaHJapApl Jaspiay. IPUMEHECHHSI application

Oxvimy nomuoiceci / Pezyiomamut 00yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmeHusi  Kypea | After successful completion of the course,
olTiMaymbLIap o0yuarommecst OyayT students will be

- BruorexHomnorus canaceiHIa 0J1aH 9pi OKY/IbI 03
OCTiHILIE JKAIFACTBIPY YIIIH KaXETTI OKBITY
JaFABUIAPBIH TAaMBITY

- FoutbiMu 3eprTeynep MeH akaaeMUSUIBIK Ka3y
omicTepiH OLTy JKOHE oOJlapIbl OMOTEXHOJIOTHS
caJachIHA KOJIaHy;

- BHOTEeXHONOTHSIIBIK FRUIBIMAAD CajachIHIA
daxTinepnai, KyObUIBICTapAbl, TeOpUsTIapAbI
KOHE OJIapIbIH apachIHAAFbI Kypaeni
TOYyeIIKTep i OlTy MEeH TYCIHY/ KOJIIaHy;

- Pa3zBuBarh HaBbIKM OOy4eHUs, HEOOXOIUMBIC
JUIST CaMOCTOSITEILHOT'O MPOJOJKEHUS
nanpHennero ooy4denus B chepe OMOTEXHOIOTUH
- 3HaThb METOJbl HAYYHBIX HCCIECIOBAHUN U
aKaJIeMUYECKOr0 MHChbMa M TMPUMEHSITH HX B
007acTH OMOTEXHOIOTHHU

- IlpuMensaTs 3HaHMS W TOHUMaHHE (AKTOB,
SIBIICHUM, TEOPUM U CIOXKHBIX 3aBUCUMOCTEMN
MEXJy HHMH B cdepe OHOTEXHOJIOTHYECKHUX
HayK;

- Develop the learning skills necessary for
independent continuation of further education
in the field of biotechnology

- Know the methods of scientific research and
academic writing and apply them in the field
of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex
dependencies between them in the field of
biotechnological sciences;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

MouekynanslK OMOJIOTHsI HET131epi

‘ OCHOBBI MOJIEKYJISIPHOM OMOJIOTHH

| Fundamentals of molecular Biology

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

NMMyHOOHOTEXHOIOTUS 3aMaHayu
OMOTEXHOJIOIUs cajlachl peTiHAe. AHTUTEHIEp

MEH aHTHUJICHEJEeP/IIH
UMMYHOOMOTEXHOJIOTUSITBIK IpenapaTTapsl.
[uTtoxunaepain MMMYHOOHOTEXHOJIOTHSICHI.

Kan mna3macblHaH KacanfaH Ipernaparrap MeH
UMMYHOIIpenapaTTap. Aypyjiapasl  emjeyre
apHaJIFaH  JKaCylIaJblK  OMOTEXHOJOTHsLIAp.
NMMyHOOHOTEXHOJOTUAAAFBl CallaHbl OaKbLIay.
'uOpUIOMIBIK  TEXHOJIOTHS, MOHOKJIOHAJIIbI

NMmyHOOGHOTEXHOIOTUS KaK oTpacip
COBPEMEHHOI OMOTEXHOJIOTHH.
NMMyHOOHOTEXHOIOTHYECKHE Ipenaparsl

AQHTUTeHOB M aHTuTel. VIMMYyHOOMOTEXHOJIOTHS
IATOKMHOB. [IpenapaTel 1 UMMyHOIIpenapaTsl U3
1a3Mbl KpoBu. KierouHble OGMOTEXHOJIOTHM IS
nedyeHus 3abonieBaHuil. KoHTponb KayecTBa B
UMMYHOOUOTEXHOJIOTHH. I'uGpunomuas
TEXHOJIOI'Hd, MOJIYyYCHHE MOHOKJIOHAJIBHBIX

AHTUTCII. I/IMMYHOILI/IE[FHOCTI/IKB. n

Immunobiotechnology as a branch of modern
biotechnology. Immunobiotechnological
preparations of antigens and antibodies.
Immunobiotechnology of cytokines.
Preparations and immunopreparations from
blood plasma. Cellular biotechnologies for the
treatment of diseases. Quality control in
immunobiotechnology. Hybridomic
technology for the production of monoclonal
antibodies. Immunodiagnostics and
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aHTHaeHenepal any. UMMyHOIMarHOCTUKA JKOHE | UMMYHOTEpAIusi, UMMYHOKOPPEKIIHSL.
MMMYHOTEpAnusi, UMMMYHOKOPPEKIIHSL.

immunotherapy, immunocorrection.

Hocmpexeusummepi / [locmpexsusumwt/ Postrequisites

OMOpuouHKeHepusi, BUOTEXHOI0rus )KUBOTHBIX ‘ OMOpuouHKeHepusi, BUOTeXHOIOrus )KUBOTHBIX

| Bioengineering, Animal biotechnology

bazoaphama sicemexuici / Pykosooumenw npozpammut/ Programme manager

Ia6pymmma HI.C. | Tersa .M.
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Meouyunanvik scone eemepunapusanvik Guomexnonocusn / Meouyunckasa u eéemepunapnan ouomexnonozusn / Medicine and veterinary

biotechnology

OKy makcamut / Yueonan yenv/ Purpose

MEIUIMHABIK, BETCPHHAPUSUIIBIK | IaTh  O0YYarOIIAMCSI 3HaHus HayuyHbix u | t0 give students knowledge of the scientific
OMOTEXHOJIOTHsAIa OMOTEXHOJIOTUSHBIH HETI3T | MPaKTHYECKMX OCHOB, 3HaueHue W mnpumencHue | and practical foundations, the importance and
FBUIBIMH ~ JKOHE  TOXIpuOenik  OuriMaepiH | OMOTEXHOJOTHH B MEIUIIMHCKON U BeTepuHapHoii | application of biotechnology in the medical
CTYIEHTTEPIe UTEPTY chepe and veterinary field

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | ITocsie  ycmemHoro  3aBepmieHusi  Kypca | After successful completion of the course,
olriMmasymbLIap odyuarommecst oOyayT students will be

- buoTtexHomnorus canacbliHa 0J1aH 9pi OKY/IbI 63
OeTiHIIe IKATFACTBIPy YIIIH KaXKETTI OKBITY
JaFAbUIAPbIH 1aMBbITY

- Freuteimu 3eprTeysnep MeH akaleMUsUIBIK jKazy
omicTepiH OuLTy JKOHE oNapibl OMOTEXHOJOTHS
caJlachlHJ1a KOJIJaHY;

- buOTeXHONOTMSIBIK FBHUIBIMAAD CajJachIHIA
¢dakTinepal, KyObUIbICTAp/bl,  TEOPHsUIAPAbI
KOHE oJIapbIH apachIHAAFbI Kypaeni
TOYENIUTKTEP/Il 01y MEH TYCIHYI KOJIJIaHy;

- Pa3BuBaTh HaBBIKM O0yuYeHUs, HEOOXOIUMBbIE
IOE CaMOCTOSITEITLHOTO MPOAOIKEHUS
najapHeero ooyueHnus B chepe OMOTEXHOJIOTUH
- 3HaThb METOABl HAYYHBIX HCCICJAOBAaHUN W
aKaJleMUYeCKoro MHChbMa W MPUMEHATh HX B
00yacTu OMOTEXHOJIOTUU

- IlpumeHsTh 3HAHWS W TOHUMaHue (PaKTOB,
SIBJICHUWA, TEOPUH M CIIOKHBIX 3aBUCHMOCTEUN
MeXJ1y HUMH B cdepe OHOTEeXHOJOTHYECKHX

HayK;

- Develop the learning skills necessary for
independent continuation of further education
in the field of biotechnology

- Know the methods of scientific research and
academic writing and apply them in the field
of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex
dependencies between them in the field of
biotechnological sciences;

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

AniaM koHe jKaHyapiap (pU3HOIOTUSCH

‘ DU3N0JI0rHs YeJIOBEKa B YKUBOTHBIX

| Human and animal physiology

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

Berepunapusiibik OHOTEXHOJIOTUS meH | Jloctiokenuss B obmactu  Omoxmmuu  kieTkH, | Achievements in the field of cell biochemistry,
MeIUIIIHA KBI3METIH/IE MEIUIMHAIIBIK | MOJICKYJISIPHOM ouoJorum, monekyspraoit | molecular  biology, molecular  genetics,
JIMArHOCTHKA, WMMYHOJIOTHUSI, MOJEKYJSPIBIK | TEHETHKH, UMMYHOJIOTHH, MeaunuHckon | immunology, medical diagnostics in the
TEHETHKAa MOJICKYJISPIIBIK OWOJIOTHS, TOPIIANbI | TUATHOCTUKKM Ha  Ciay)xOe wmemuimHckod wu | service  of  medical and  veterinary
OMOXUMHUS OOJBICHIHAAFBI KETICTIKTEp. AF3aHbBI | BETEPHHAPHOU ouortexHonoruu. | biotechnology. Large-scale production of
Kajgarajay — JeHredi, TtabumraT  Ti30ekrtepi, | KpynmHomacirabroe npou3BoacTBO | antibiotics in the pharmaceutical industry of
OMOTEXHOJIOTHUA OOBEKTIIepiHAe KaTaH camaibl | aHTUOMOTHKOB B dapmonpomeinuiennocty | developed  countries.  Industrial use  of
UHQEKIUIIApIbIH KYphUTYbl. MHKpOaF3agapibl | pa3BUTHIX CTpaH. IMpomeinutennoe | biosynthesis of insulin, somatotropin and other
TCHETHKAIBIK CKOHCTPYHMPOBAIAY HMHTEPJICWHHUK | CIIOIb30BAHUE OuocHuHTE3a uHcynuHa, | human hormones, interferons and interleukins
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XKOHE HWHTepPEepOHIAPAbI, aaaM TOPMOHJIAPHI
MeH COMaTpPONHMHICP], UHCYJIUH
OMOCHHTE3IEPIH OHEPKACITITE KOJIZIaHy.
TaralibIHIBI AHTHTEHHIH YPFAIIBUIBIKTAPBIMEH
(BakmmHaIap)  OelCeHAl  aKybI3NbIH  JKOHE
MOHOKJIOHAJIJIBIK, aHTUIECHEHIH
UMMYHOJIOTHSUTBIK TCHHOUHKCHEPUS
omicrepMeH aiy. JKaHa emzey JopMEKTepiH airy
KeJIelIeri

COMAaTOTPONMHA U JPYTUX TOPMOHOB 4YEJIOBEKa,
UHTEPPEPOHOB U MHTEPICHKHMHOB B T€HETHYCCKH
CKOHCTPYHPOBAaHHBIX MUKpPOOPTaHU3MaXx.
[Tonyuenne UMMYHOJIOTMYECKU aKTUBHBIX OEJIKOB
C OMpeAeNieHHbBIMU AaHTUT€HHBIMU CBOWCTBAMU
(BakMHBI) Y MOHOKJIOHAJIBHBIX  AHTHUTEI
TeHHOWHXEHEPHbIMH MeToAaMu. [lepcrekTHBsb
MTOJTYYCHHUS HOBBIX JICYCOHBIX MTPEIapaToB.

in genetically engineered microorganisms.
Obtaining immunologically active proteins
with certain antigenic properties (vaccines)
and monoclonal antibodies by genetically
engineered methods. Prospects for obtaining
new therapeutic drugs.

Hocmpexsusummepi / [locmpexsusumat/ Postrequisites

OMOpHOUHKEHEepUs

‘ DOMOpHOUHKEHEepUs

| Embryoengineering

bazoaprama scemexuici / Pykosooumens npozpammel/ Programme manager

Primmanosa P.M.

‘ Primanosa P.M.

32




Cankvitnoamy mexnuxacwl/ Texnuxa xonooa /Technique of cold

Oky maxcamul / Yueonan yenv/ Purpose

ToHa3bITKBIII TEXHHUKACBIH naiijanany
caJlaChIH/IaFbl OHIIPICTIK-TEXHUKAIIBIK KbI3METKE
TaWBIHABIKTBI, OHBI KOJNJAaHy OMICTEpiH JKOHE

q)OpMI/IpOBaHI/Ie IMOATOTOBKH K IIPOM3BOJACTBCHHO-
TEXHUYCCKOU JACATCIIBHOCTH B obyactu
OKCILTyaTaluu XOHO,HHHBHOﬁ TECXHHUKHU, MCTOOAOB

formation of preparation for production and
technical activities in the field of operation of
refrigeration equipment, methods of its

TaMak KOCITOPBIHAAPBIH IAF b HETI3TI | ee TpUMEHeHHMs | coderaHuss ¢ ocHoBHBIM | application and combination with the main
TEXHOJIOTHSUTBIK ~ JKaOIBIKIIEH  YHJIECTIPYAl | TEXHOJIOTHYeCKHMM oOopymoBanreM Ha muiieBbix | technological equipment at food enterprises;
KaJIBIITACTHIPY; PEANPHSTHSIX;

Oxvimy naomuaceci / Pezyniomamul 00yuenus / Learning outcomes
Kypcrbi CoTTI asiKTaFraHHaH keiiin | [Tocsie  ycmemnoro  3aBepmeHusi  kypea | After successful completion of the course,
olTiManymbLIap o0yuarommecst OyayT students will be
- Bimimaep men tyciHikTepai kociOu genreime | - IlpumensTr 3HaHus W nonuManus Ha | - Apply knowledge and understanding at a
KOJIZIaHy, apryMEHTTEpIi TYKBIpbIMIAy >KoHE | mpodeccHoHambHOM ypoBHe, (Hopmyauposats | professional level, formulate arguments and
OMOTEXHOJIOTHsI CaJaChIHAAFbl MPOOJIeManapabl | apryMeHThl W pemaTh mnpodiembl  oOiactu | Solve problems in the field of biotechnology;
IIerry; OMOTEXHOJIOTUU; - Collect and interpret information to form
- OICYMETTIK, OJTHKaJbIK JKOHE FbulbIMU | - OcymecTBiusaTh cOop u  wuHTepnperamuio | judgments taking into account social, ethical
KO3KapacTap/Ibl eckepe OTBIpBIN, | ”HpOpMaMu A GopmupoBanusi cyxaeHuit ¢ | and scientific considerations;
naibIMIayJ1ap bl KaJIBINTaCThIPY YIIiH | y4eTOM COIMalbHBIX, JTHYECKUX U HayuHbiX | - Apply theoretical and practical knowledge to
aKmapaTThl KUHAY/BI KOHE TYCIHIIPYI XKy3ere | COOOpaKeHHIA; solve educational, practical and professional
aceIpy; - Ilpumensate Teopernyeckue u mpaktuueckue | tasks in the field of biotechnology;
- buoTexHOJOTHsI  calachIHOAFbl  OKY- | 3HAHHS Uil PEIICHHS y4eOHO-NMPAKTHYCCKUX H

MPAKTUKAIBIK JKOHE KOCIOM MIHACTTEP/l LIy
YIIIH TEOPHUSIIBIK JXKOHE MPaKTUKAIBIK OlTimMal
KOJIJIaHy;

PO eCCUOHANIBHBIX obnactu

OMOTEXHOJIOTHH,

3amaq B

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

MonekynanslK OUONOTHsI HeTi3aepi

| OcHOBBI MOTEKYIISPHOIT GHOTOrHH

‘ Fundamentals of molecular Biology

Kypcmuiy kbickawma mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

ABBIK-TYITIK OHEPKICIOiHIe CaJIKbIHAATY
TEXHUKACBIHBIH JIaMbIybl. JKacaHJbl TOHA3BITY
Heri3zaepi. TepMoaHAMUKAHBIH,
TEPMOTTHAMHKAITBIK ypaicrep

AuarpaMMaiapbIHbIH Heri3Ti YFBIMAApPhL.

Pa3BuTre XOJIOMUIIBHOW TEXHUKH B ITHIICBOMU
MPOMBINUIEHHOCTH.  OCHOBBI ~ MCKYCCTBEHHOTO
OXJIQXKJICHUS. OCHOBHEIE MMOHSTHUS
TEPMOJIMHAMUKH, JIAarpaMMbl

TCPMOINHAMHUYICCKUX IMPONHECCCOB. 3aKOHEI

Development of refrigeration technology in the
food industry. The basics of artificial cooling.
Basic concepts of thermodynamics, diagrams
of thermodynamic processes. The laws of
thermodynamics in refrigeration.

33




CaskpIHIAaTy TEXHUKACHIHIAFbl TEPMOAMHAMHKA
3aHaapBbl. CankplHAaTy  TEXHUKACBIHIAFBI
TEpPMOJMHAMUKAJIBIK ypaicTep. KapHo mwmkii.
Cankpinaary xaOJbIKTapbIHBIH KikTenyi. By

KbICY, CIHIpE CYyBITy JKOHE OSHXKEKTOPJIbI
CANKBIHIATKBIII  Jka0napikTap.  CankbHIATY
TEXHUKAChIHJAFbl  KBUIy  alMacy  Typiepi.

¥KcacThIK TEOpUSACH. BUOTEXHOJIOTUSIIBIK TaFam

TEPMOJMHAMUKA B  XOJIOJWJIBHOM  TEXHHUKE.
TepMoauHaMUYECKHE MPOLIECCHl B XOJIOAHIBHOMN
texuuke. Ilukn  Kapno.  Kmaccudukamms
XOJIOAWJIbHBIX ~ MamuH. [lapoxommnpeccroHHas,
abcopOLMOHHAsT W SHXKEKTOpPHAs XOJIOAUJIbHBIC
MamuHbl. Buabl TemiooOMeHa B XOJIOAMIBLHOM
texHuke. Teopuss  momoOusa.  Ilpumenenwue
XOJIOAWJIBHOW TEXHUKA B OMOTEXHOJIOTHYECKOM

Thermodynamic processes in refrigeration.
Carnot cycle. Classification of refrigerating
machines. Steam compression, absorption and
ejector refrigerating machines. Types of heat
exchange in refrigeration. The theory of
similarity. The use of refrigeration technology
in the biotechnological food industry.

OHEepKaciOiHae CAJIKBIHIATY TEXHHUKACBIH | MUIIEBOW MPOMBIILIEHHOCTH.
KOJIJIaHy.
ITocmpexsusummepi / [locmpexeusumet/ Postrequisites
OMOpHOUHKECHEPHS | DMGpronHKEeHEpHST | Embryoengineering
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Ia6mymmma H1.C. | Tersa .M.
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Onoipicmix ouomexnonocusn / Ilpomviunennas ouomexnonozus / Biotechnology in Industrial production

Oky maxcamul / Yueonan yenv/ Purpose

buomacca Men Mmakcartel MerobomuTrepai | OcBoeHHe HAay4dHBIX OCHOB OMoTexHoormueckoro | Mastering the scientific  foundations of
anmynarel  OMOTEXHOJIOTMSUIBIK ~ OHJIpiC TIeH | IPOM3BOJACTBA M TeXxHoJormdeckoro opopmienus | biotechnological production and technological
O6rooObeKTIIEP KYJIbTUBUPJICYIIH | KyJbTHBHPOBaHUs OMooObekTOB B mosyuenun | design of cultivation of biological objects in
TEXHOJIOTUSUIBIK pacimzenyiHin FBUIBIMU | OMOMACCHI U LIEJIEBBIX METOOOIUTOB. obtaining biomass and target metobolites.
HETi3JIepiH urepy.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | ITocsie  ycmemHoro  3aBepmieHusi  Kypca | After successful completion of the course,
olriMmasymbLIap odyuarommecst oOyayT students will be

- FeutbiMu 3epTTeyniep MEH akaJIeMUsUIBIK Ka3y
omicTepiH OLTy JKOHE OJlapIbl OMOTEXHOJIOTHS
callachIHJIa KOJIaHy;

- DBHOTEeXHONOTUSIIBIK FHUIBIMIAD CaJACBIHJA
dakTinepai, KyOBUIBICTApIbl,  TCOPHUSIIAPIBI
KOHE OJIapIbIH apachIHIaFbl Kypaemi
TOYeNALTIKTepl Oy MEH TYCIHY/Il KOJIAaHy;

- BuoTeXHOIOTrUsIIBIK OHIMIII OHIIpY
MpOoLeCiHAe IIMKi3aTThIH, XKapThlian
(habpuKaTTapAbIH XKOHE JaiibIH OHIMHIH KYpaMbl
MEH TapaMeTpiiepiHe  MHKPOOHOJOTHUSIIBIK,
XUMHUSUTBIK-0aK TePUOJIOTHSITBIK, XUMUSUTBIK
KoHe (PU3MKa-XUMUSITBIK TalAAy KYPri3y;

- 3HaTh METOJbl HAY4YHBIX HCCIENOBaHUN U
aKaJIeMUYECKOro MHCbMa U IPUMEHATh HX B
00nacTu GMOTEXHOJIOTHH

- IlpumeHsaTh 3HAHMS W IOHUMaHuE (aKTOB,
SABJICHUM, TEOPUM M CIOXKHBIX 3aBHCHUMOCTEU
MEXIy HHUMH B cdepe OHOTEeXHOJOTHYECKHX
HayK;

- IlpoBoautTh MHUKPOOMOJOTUYECKUH, XHMHKO-
0aKTEepHOIOTMYECKHH, XUMHYECKHMH | (PHU3UKO-
XUMUYECKHM aHaJIu3 CcocTaBa M IIapamMeTpOB
CBIPbsI, MOIy(HaObpUKATOB U TOTOBOM MPOIYKIMH B
mpouecce MNPOU3BOACTBA OMOTEXHOJOTHYECKON
POIYKIUHU

- Know the methods of scientific research and
academic writing and apply them in the field
of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex
dependencies between them in the field of
biotechnological sciences;

- Conduct  microbiological,  chemical-
bacteriological, chemical and physico-
chemical analysis of the composition and
parameters of raw materials, semi-finished
products and finished products in the
production of biotechnological products;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

buorexnosorus Herizaepi

‘ OcHOBBI OMOTEXHOJIOTUH

| Fundamentals of biotechnology

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca/ Course summary

broTexHOMOTHANBIK OHAIPICTIH OJIOK-CXEMAaCHI.
buoTexHONOrUsIIBIK nporecTepIiy TUNTI
KyheciMeH Herisri cartbuiapsl. DepMmeHTanus
MpOILIeCTepi: Heri3ri cUIaTTaMasapsbl.
Muxkpoopranuzmaep/ii KyJIbTUBEPICYIIH
CTeXHOMETpHUsUIBIK Tporectepi. KynbTupepiey

bnok-cxema OMOTEXHOJIOIMYECKOTO
IIPOU3BOJICTBA. OcHoBHbIE ATaIBI
OMOTEXHOJIOTMYECKUX TIPOIECCOB € THUIOBOM

cucremoit. IIpoueccsl (epMeHTauu: OCHOBHBIE
xapakTepucTUKU. CTEeXHOMETPHUUECKHE MPOLECCHI
KYJIbTUBUPOBAHUS MHUKpPOOPTraHU3MOB.

Block diagram of biotechnological production.
The main stages of biotechnological processes
with a typical system. Fermentation processes:
main characteristics. Stoichiometric processes
of cultivation of microorganisms.
Macrostoichiometric characteristics of
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IIPOIIECTEPIHIH MaKpOCTEXHOMETPHUSUIBIK, | MaKpOCTEXHOMETPHUECKUE xapakTepucTuku | cultivation processes. The use of genetic

cUmnarTaManapsbl. MukpoopraHusMaep/IiH | IPOIECCOB  KysbTuBUpoBaHus. Vcmons3oBanue | engineering methods for the experimental
MaHBI3Jbl MTAMMIAPBIH TOXKIPUOEIIK aay VIIiH | METOJO0B TEHHOM HH)KEHEPHUU s | production  of  important  strains  of
TEHCTHUKAJIBIK MHKEHEPHUS dIICTEPIH KOJIAaHy. SKCIIEPUMEHTAILHOTO MOJy4eHHMss  BaXHBIX | MiCroorganisms.

MTaMMOB MUKPOOPTI'aHU3MOB.

Hocmpexsusummepi / [locmpexsuszumwt/ Postrequisites

Onuipic  OMOTEXHOJIOTHACHIHBIH  KacimopsiH | O0opymoBaHue npennpustuii | EQuipment  of  enterprises  of  the
kabapikTapbl, ET JkoHe CyT eOHIMAEPiHIH | OMOTEXHOIOTHYECKOM npombitieHHocTH, | biotechnological industry, Biotechnology of
OHMOTEXHOJIOTHSCHI BHOTeXHOJIO0rHs MOJIOUHBIX M MSICHBIX MPOAYKTOB | dairy and meat products

bazoaprama scemexwici / Pykosooumens npozpammel/ Programme manager
Aiimxanosa .1 ‘ bpenp-Kucenera .M.
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3. 4 Kypc CTyeHTTepiHe apHAJFAH JIeKTUBTI MIHAep / DIeKTHUBHbIE IU CIUIJIMHBI IJIsl CTYAeHTOB 4 Kypca/

Elective disciplines for 4th year students

I'enomuxa / Genomics

Oky maxcamul / Yueonan yenv/ Purpose

KYpAETUTri opTypili JeHTeWaeri TeHOMIApIbI
KYpy MeXaHu3MJepl Typasibl OLIiM HETi31HIe
YKAJIIIbI MOJICKYJIAITBIK KO3KapacThl
KaJIBIITACTBIPY; TeHOAKITapaTThIK Tajngay
JaFIbIIApPBIH MEHIepY; T€HOMIAPABI KYPYy KOHE
KbI3MET  eTyIiH omOebam  mpUHIMITEpPIMEH
TaHBICTHIPY

dbopMupoBanue o0miero MOJICKYJISIPHOTO
MHPOBO33pPEHUSI Ha  OCHOBE  3HAHUA O
MEXaHU3MaX [OCTPOCHHS TEHOMOB Pa3HOTO
YPOBHS  CIIOKHOCTH;  OCBOCHHE  HAaBBIKOB
TeHOMH(pOPMAIIMOHHOTO aHAJIM3a; 03HAKOMJICHUE
C YHHBEPCAIbHBIMH MPUHIMIIAMHA TOCTPOCHHS U
(GYHKIMOHUPOBAHMSI TEHOMOB

formation of a general molecular worldview
based on knowledge about the mechanisms of
genome construction of different levels of
complexity;  mastering the  skills  of
genoinformational analysis; familiarization
with the universal principles of genome
construction and functioning

Okbimy H

amudceci / Pesynomamot 06yuenus /L earning outcomes

Kypcersl €TTI Keilin
OimiManymbLIap

- buorexHonorus canacelHIa 63 OCTIHIIE OKBITY
YILIH KQXKETTI JaFIblIapbl 1aMbITy;

-  BHOTEeXHONMOTHAIBIK FBUIBIMIApP CaJlaChIHIA
dbaxTinepai, KyObUIBICTAp/Ibl, TEOPUSIAPABI KOHE
OJIapJIbIH apachIHAAFbl KYPJAENl TOYeNAUTIKTEepAl
Oy MEH TYCIHY/1 KOJIJJaHy;

- THK-MeH, reHaepMeH >KYMBIC IcTel OuTy KoHE
pexomOuHanTTH! JIHK *acymanapsiH TypiieHaipe
oury

assKTaraHHaH

Mocae ycmemHoro
oOyyaromuecsi OyayT

- Pa3BuBarb HaBHIKHU,
CaMOCTOATENIBHOT O
OHMOTEXHOJIOTUH;

- [lpumeHaTs 3HaHUS W TOHMMaHHE (PaAKTOB,
ABJICHUN, TEOPUW U CIOXKHBIX 3aBUCUMOCTEH
MEXAy HUMH B cdepe OMOTEeXHOIOTHUECKUX
HayK;

- YMmeth paborats ¢ IHK, renamu u mpoBOAUTH
Tpanchopmalmio kieTok pekomonnantaon JJTHK

3aBeplIeHHs]  Kypca

HEO0OXOIMMBbIE
oOyueHust B

ISt
chepe

After successful completion of the course,
students will be

- Develop the skills necessary for self-study in
the field of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex
dependencies between them in the field of
biotechnological sciences;

- Be able to work with DNA, genes and carry
out cell transformation of recombinant DNA

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

['eHIIK JKOHE JKacyllalblK HHKEHEpHUs

‘ I'ennas n xneToyHas HMHXXCHCPUA

| Genetic and cellular engineering

Kypcmuiy kvickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

I'enomaapasl WHTETPAIABIK 3EpTTEY.
KypbUIbIMIIBIK TeHOMHKA 5K9HE T€HOMJIBIK TaJIay.
OyHKIIMOHANIBIK TE€HOMHKA: TIPOTEOM  JKOHE
TpaHCKpHUNT. ['eHOMIBIK xobanap. I'eHoMaapabiy
oJIMMOp(pU3MIH MOJIEKYJIAJIBIK IBOJTIOLAS
OPUHIUNOTEPIH TYCIHY Heri3i peTiHAe 3epTTey.

WuTerpanbHubie UCCIIETOBaHUS T€HOMOB.
CrpykTypHass T€HOMHUKAa M TE€HOMHBIM aHalu3.
@OyHKIMOHANbHAS  TEHOMHUKa:  IPOTEOM U
TpaHCKpUNTOM. ['eHOMHbIE NpoeKkThl. M3yueHue
nonmuMopdusmMa TeHOMOB Kak OCHOBBI  JUIf
TOHVMAaHHUSI IPUHLUIIOB MOJIEKYJISIPHON

Integral genome studies. Structural genomics
and genomic analysis. Functional genomics:
protcome and transcriptome. Genomic
projects. The study of genome polymorphism
as a basis for understanding the principles of
molecular evolution. Genome analysis. Low-
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I'enompapasl  Tangay. TeMeH JKoHE JKOFapbl
mIenrimMal Kapranay. PecTpukanusuiblK KapTajay.
[TomumopdusM xoHE MOJEKYJIAIbIK MapKepJep.
[Tna3mup, BUpycTap, opraHesul, IPOKapHUOT JKOHE
3YKapHOT TeHJIepIHIH KYPBUIBIMBI MEH
YUBIMIACTBIPBUTYBIH  CANIBICTBIPMAJIBl  TAJIJAY.
I'engepaiH  XpOMOCOMABIK — YHMBIMBI  JKOHE
KOITaHOANTEIH JHK. I'enompapasig
MOJICKYJIAJIBIK YHBIMIACTBIPY J€HIeiIepi.

sBONIIOLIMU. AHalu3 reHoMoB. Husko- U BBICOKO-
paspelaroliee KapTUpoBaHHE. PecTpUKIMOHHOE
kaptupoBanue. [lonumopdusm u momnexynspHbie
Mapkepbl. CpaBHUTENbHBIA aHAIN3 OpraHU3aAlNU

U CTPYKTYpPhl TCHOB W TCHOMOB ILUIa3MUJI,
BUPYCOB, OpraHe/l, NPOKAPHOT W DSYKAPHOT.
XpomMocomHast OpraHu3aIus TCHOB u

Hekonupyroniern JIHK. YpoBHuH MosekynsipHOU
OpraHu3ali FTEHOMOB

and high-resolution mapping. Restriction
mapping. Polymorphism and molecular
markers. Comparative analysis of the
organization and structure of genes and
genomes of plasmids, viruses, organelles,
prokaryotes and eukaryotes. Chromosomal
organization of genes and non-coding DNA.
Levels of molecular organization of genomes

bazoaprama rcemexuici / Pykosooumens npozpammel/ Programme manager

Ceneyona JI.A.

‘ [Tanyma H.B. ‘
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buomexnonocuanviy cenemuxanvik nezizoepi / I'enemuueckue ocnosvt ouomexnonozuu / Genetic bases of biotechnology

Oky maxcamul / Yueonan yenv/ Purpose

aybUI MIAPYyaIIbUIBIFGI KaHyapJIapbIHbIH KOFapbl

(hopMUpOBaHHE COBPEMEHHBIX TMOJOKEHHI

formation of modern provisions of genetics,

OHIMJII TaOBIHIAPBIH, TYKbIMAAPBIH, TUOTEPIH | TCHETUKH, CEJICKIINU ns | breeding for the improvement and creation of
KETUIAIPY JKOHE Kypy YIIIH Te€HETHKAHbBIH, | COBEPIICHCTBOBAHUS u cosmanus | highly productive herds, breeds, types of farm
CEJICKLMSHBIH Ka3ipri 3aMaHFbl CpEKENIEPiH | BBICOKOIPOIYKTUBHBIX CTaJ], IOpOJ, TUIOB | animals.
KaJIBINTACTBIPY. CEIIbCKOXO035ICTBEHHBIX JKMBOTHBIX.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLIap odyuarommecst OyayT students will be

- buorexHosnorus canacbliHa 0J1aH 9pi OKY/Ibl 63
OeTiHIIe KANFAaCTBIPy YIIIH KaXKETTI OKBITY
JaFAbUIAPbIH 1aMBITY;

- BHOTEeXHONOTHSIIBIK FRUIBIMAAD CaJachIHIA
dakTinepai, KyOBUIBICTApAbl,  TCOPHUSIAPIBI
KOHE OJIapIbIH apachIHAAFbI Kypaeni
TOYyeNALTIKTepl Oy MEeH TYCIHY/ll KOJIAaHy;

- IHK-MeH, reniepMeH KyMmbIC icTel 011y KoHe
PEKOMOMHAHTTHI JTHK JKacylaaapblH
TYpJIeHIpe 01ty

- Pa3BuBath HaBBIKU o0yueHus,
HEOOXOAMMBIE NI CaMOCTOSITEIBHOIO
IPOJO/DKEHUS JajbHeimero o0ydyeHus B
chepe OMOTEXHOJIOTHH;

- [IpumMeHATh 3HaHUSA U NOHMMaHHUE (PAKTOB,
SIBJICHUW, TEOPUN U CIIOKHBIX 3aBUCUMOCTEH
MeXJly HUMH B c(hepe OMOTEXHOIOTHUUECKUX
HaykK;

- Ymerp paborate c JIHK,
MPOBOJIUTH TpaHchOopMaIfio

resaMmn Hu
KJICTOK

pexombunantHoi JJHK

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

- Be able to work with DNA, genes and carry out
cell transformation of recombinant DNA

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

FCHI[iK JKOHC KACYHIAJIBIK MHIXCHECPUA

‘ I'enHas u kneTOYHAS HHKCHCPUS

| Genetic and cellular engineering

Kypcmuiy kbickawa mazmynst / Kpamxoe codepicanue kypca/ Course summary

['eHeTHKATBIK-CEIEKIUSITBIK HeTi37epIiH
MIPUHIIAIITEPI. BroTexHOIOrUs JaFrbI »KaHa
omicrep. BroTexHoIOrusHbI JAMBITY 1aFbl
T€HETUKAHBIH poil. 3amMaHayn OMOTEXHOJOTHS
omicrepi.  BHOTEXHONOTHSIHBIH  MOHI  MEH
MIHJIETTEPI. buomnorus FBUIBIMJIAPBIHBIH
OMOTEXHOJIOTUSIMEH OalyIaHbICHL. Man
HIapyambUIbIFbIHIaFbl OMOTEXHOJIOTHS JIICTEPI.

IIpyHIMIBI T€HETUKO-CENEKIIMOHHBIX OCHOB.
HoBele Metonsl B Ouorexuosorud. Poib
TCeHETUKM B  Pa3BUTHE OMOTEXHOJIOTHH.
Metoasl  cOBpeMEHHOW  OMOTEXHOJIOTHH.
IIpenmer u 3amaunm OuorexHonoruu. CBs3b
OMOJOTMYECKHX HayK € OHOTEeXHOJIOTHEH.
Metoabl OMOTEXHOJIOTUH B KHUBOTHOBOJICTBE.

buoTtexHoyorus B MACHOW MPOMBIIIJIEHHOCTH.

Principles of genetic and breeding bases. New
methods in biotechnology. The role of genetics in
the development of biotechnology. Methods of
modern biotechnology. The subject and objectives
of biotechnology. The connection of biological
sciences with  biotechnology. Methods of
biotechnology in animal husbandry. Biotechnology
in the meat industry. The use of microorganisms to
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Er OHEPKCIOiHeT Buorexuonorus.
Mukpoopranusmaepii TEXHOJIOTHSIBIK,
MPOLIECTI JKEACHACTY, OHIM camachlH apTTHIPY
KOHE JTUETANBIK, Oananap koHe Oacka Ja eHIM

TYpJIEpIHIH JKaHa TYpJepiH JKacay YIIiH
naianany. Cyr OHEPKICIOiHAeTI
buotexHonorusi. Mukpoopranuzmaepii

KaliTagaMa pecypcrapisl eHjey, OHIM CarachbH
apTTBIpy JKOHE TEXHOJOTHSUIBIK — IUKJIJCPAi
KBICKApTy YIIiH MMaiaanany.

Hcnonp3oBanue
YCKOpEHUs

MHKPOOPTraHU3MOB  JJIst
TEXHOJIOTMYECKOr0  Mpolecca,
MOBBIILIE-HUSI ~ Ka4yeCTBa  MNPOJAYKIUU U
CO3JaHMSl HOBBIX BHJOB  JUCTHYCCKHX,
JETCKUX H JPyTMX BHJAOB MPOIYKIIHH.
buorexHnonorus B MOJIOYHOM
MPOMBIIIICHHOCTH. Hcnons3oBanne
MHUKpPOOPIaHHU3MOB JUISt nepepaboTKu
BTOPUYHBIX PECYPCOB, MOBBIIIEHUSI KaueCTBA
MPOJYKTOB U COKPAIICHUS] TEXHOJIOTHYECKUX
IIUKJIOB.

accelerate the technological process, improve
product quality and create new types of dietary,
children's and other types of products.
Biotechnology in the dairy industry. The use of
microorganisms for the processing of secondary
resources, improving the quality of products and
reducing technological cycles.

bazoaprama scemexwici / Pykosooumens npozpammel/ Programme manager

bepmaram6eToa H.H.

‘ [Tanyma H.B.
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I'enomowvix ououngpopmamuxa / I'enomnas ououngpopmamuxa / Genomic bioinformatics

Oky maxcamul / Yuedonas yenv/ Purpose

OMONOTHAIBIK ~ MaHBI3ZBl  aKmaparTel  aly
MaKcaTbIH/1a OMOJIOTUSITBIK
MaKpOMOJICKYJIaJap/AblH KYPBUIBIMBI OOMBIHIIIA
HKCHEPUMEHTTIK  JIepeKTepli  eHJIey  YIIiH
KOMITBIOTEPIIIK TEXHOJIOTUSIIAPIBI
naiilananyiblH ~ TEOPHSUIBIK ~ 0a3ackl  MEH
NPAKTHKAJIBIK JAFIbIIAPBIH ATy

MOJly4YeHHE  TEOpETHUYeCKoW  0asbl |
MPAKTUYECKUX  HABBIKOB  HCIIOJIb30BAHHUS
KOMITBIOTEPHBIX TEXHOJIOTUH JJIsi 00paboTKU
IKCIIEPUMEHTAIBHBIX JaHHBIX IO CTPYKTYpE
OMOJIOTUYECKHX MAaKpOMOJIEKYJI C  IEJbIO
TTOJTYICHUS OMOJIOTHYECKH BaXHOU
nHpopmaruu

obtaining a theoretical base and practical skills in
using computer technology to process experimental
data on the structure of biological macromolecules
in order to obtain biologically important
information

Okbimy

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes

Kypcersbi CoTTI asIKTaraHHAH KeHin
olmiMaymbLIap

- OuouHdopmaTuka Typaibl HETi3ri uiesiapabl
TYCiHY

- OKYHeNIK JKOHE MOJEKYJIaJdblK OHOIorus,
onodusvrka, OWOXWMHsS, TEHETHKAa OOWBIHIIA
KYMBICTap/Ibl TYCIHAIPY.

- TEHOMHKa JIEPEKTEPIH KOMIBIOTEPIIK Tajaaay
AJITOPUTMJIEPIH 931piey 9JIiICTEMECIH MEHIepy

IMocne ycnmemHoro 3aBeplieHUsi Kypca
o0yyaromuecsi OyayT

- pa30upaTbcs B OCHOBHBIX IIPEICTABICHUSIX
0 buouHdopmaruxe

- HHTEPIPETUPOBATh PAOOTHI 10 CHCTEMHOU U
MOJICKYJISIpHOH  Oumomnoruu,  OHODHU3HKH,
OMOXHMMUM, TEHETHKE.

- BJAIeTh  METOJOJOTHeHd  pa3paboTKH
aJITOPUTMOB KOMITbIOTEPHOTO aHaIM3a

JaHHBIX T'€HOMUKHU

After successful completion of the course,
students will be

-- to understand the basic concepts of
bioinformatics

- interpret works on systems and molecular
biology, biophysics, biochemistry, genetics.

- possess the methodology for developing
algorithms for computer analysis of genomics data

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

['eHTIK JK9HE JKacylaIblK MHKEHEPHUsI

‘ I'ennas n xaeTouHas HHKCHCPUSA

| Genetic and cellular engineering

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

I'enomuka wmeH OuOWMH(OPMATHUKAHBIH JaMy
Tapuxbl. ['@HEeTHKaHbIH HETI3r1 3aHapbl JKOHE
OuonH(pOpPMaTUKAHBIH ~ HETI3r  epexelnepi;
HYKJIEHH KBIIIKBUIJAPBIHBIH ~XUMHSICHI  MEH
¢bu3MKachIHBIH ~ Heri3zepl.  buoakmaparThik
JepeKTepAl  Tanday  YIIiH — KOJJIAHBLIATHIH
Oarmapiiamanay TUIAEPI MeH HETI3T1
Anroputmiep. ['eHOM KypbUIbIMBI OOMBIHIIIA
MoiMeTTep 0a3achl; TEHOMHKA JIepEKTepiHe

Uctopus pa3BUTHS TC€HOMHKH "
O6MOMH(DOPMATHKH. OCHOBHBIE ~ 3aKOHBI
TCHOMHKH W OCHOBHBIE  TIOJIOKEHUS
OMOMH(OPMATHKH; OCHOBBI XUMHUH U (PU3UKH

HYKJIICUHOBBIX KHCJIOT. SI3pIKH
nporpaMMHUpPOBAaHUA U OCHOBHBIC aJITOPUTMBI,
HCIIOJIB3YEMBIC JJIA aHaJImu3a
6I/IOI/IH(I)OpMaI_II/IOHHBIX JaHHBIX. basnr

JAHHBIX IO CTPYKTYpE TI'€HOMOB; IOIXOJBI

The history of the development of genomics and
bioinformatics. Basic laws of genetics and basic
provisions of bioinformatics; fundamentals of
chemistry and physics of nucleic acids.
Programming languages and basic algorithms used
to analyze bioinformatic data. Databases on the
structure of genomes; bioinformatics approaches
for computer analysis of genomics data. Programs
used to solve problems in the field of
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KOMITIBIOTEPIIIK ~ Tajjay >KYpri3yre apHajiraH
ouonndopmaruka tocinaepi. buomndpopmaruka
MOCeJIeTIepiH  MIely  YIIIH  KOJJaHbUIAThIH
Oarmapiamanap. I'enomuka KOHE
oumonHpopmaruka ToHI.  buomHpopmaruka
KypbUibIMbl  3koHe OMMKC  TexHon0rUsACH
OMIPMIIH  MOJICKYJAJIbIK  HEri3mepi  Typabl
FBUIBIMJIAPIBIH 1aMy Tapuxbl. [lemapramMeHTTey

OoronH(pOPMaTHKH ISt nposenenus | bioinformatics. The subject of genomics and
KOMITBIOTEPHOTO aHaJIM3a JaHHbIX reHoMmuKkH. | bioinformatics. The structure of bioinformatics and
ITporpammsbl, ucnoib3dyemsie mas pemenus | OMICS  technologies The history of the
3agau B o0sactu ouounpopmaruke. [Ipenmer | development of the sciences of the molecular
renomukud u OuomHpopmaruku. Crtpykrypa | foundations of life. Compartmentalization
ononnpopmarukn u OMUKC-TexHoNOTHHA
Hcropusi pa3BUTHS HAyK O MOJICKYJISPHBIX
ocHOBax yku3HU. KommaprameHnTusanus

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

bepmaramberosa H.H.

| Danyma H.B. |
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Kypuviivimowvi ououngpopmamura / Cmpykmypuas ououngpopmamuxa / Structural bioinformatics

Oky maxcamul / Yueonan yenv/ Purpose

OHOJIOTHUSITBIK MaKpPOMOJICKYJIaJIap IbIH
KEHICTIKTIK KYPBUIBIMBIH 3epTTEeYIiH
KYPBUIBIMBIK OMOJIOTHSICHI MEH OMO(DU3UKAIIBIK
o/licTepl  CallaChIHIAFbl TEOPUSIIBIK  OUTIMII
OeKiTy

3aKpeIJICHUE TEOPETUYECKUX 3HAHUM B
o0lacTH  CTPYKTypHOH  Ouomoruu o
OMOGU3NYECKUX  METOJOB  HCCIIEI0BaHMS
IIPOCTPAHCTBEHHOU CTPYKTYpBI
OMOJIOTHYECKUX MAKPOMOJIEKYJI

consolidation of theoretical knowledge in the field
of structural biology and biophysical methods of
studying the spatial structure of biological
macromolecules

OKbimy

Hamuoceci / Pesynemamot 06yuenus / Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

- CTYIEHTTEpAe TACLI  Heri3iHIe
KapaTbUIBICTaHy JTYHUETaHBIMBIH
KaJIBIITACTBIPY, COHJAN-aK FBUIBIMU >Ka0JbIKTA
KYMBIC ICTEYJiH NPAKTUKAJIBIK JaFIbLIapbIH
KEHEHNTY, SKCIIEPUMEHTTIK aJbIHFAH JIepPEeKTep.i
OHJICY XKOHE OJIap/bl Taay;

- OMOJIOTUSIIBIK MaKpoMOJIeKyIaaapblH
KEHICTIKTIK ~ KYpPBUIBIMBIH ~ Kypy  OolibIHIIA
FBUIBIMHM 3epTTeyliepae (U3MKaIBIK dficTepi
TYCiHY JKOHE cayaTThl KOJIaHy

agKTaraHHaH

Kyueni

IMocae ycmemHoro
oO0yyaromuecsi OyayT
-popmupoBanus y CTYJICHTOB
€CTeCTBEHHOHAYYHOTO MHPOBO33pEHHS Ha
OCHOBE CHCTEMHOIO IMOJXOJa, a TaKKe
pacimpeHne NpakTUIeCKUX HABBIKOB PaOOTHI
Ha HAyyHOM O00OpyIOBaHUH, OO0pabOTKH
HKCHEPUMEHTAIBHO IOJNyYEeHHBIX JaHHBIX MU
UX aHaJIN3a,

- TIOHMMaHWE€ ¥ TPAMOTHOE TPUMEHEHHE

3aBeplIeHHs] Kypca

¢bu3nveckux METOJI0B B Hay4YHbIX
UCCIIEI0BAaHUSX o YCTaHOBJICHUIO
IIPOCTPAHCTBEHHON CTPYKTYPBI

OMOJIOTNYECKUX MAKPOMOJIEKYII

After successful
students will be
-formation of students' natural science worldview
based on a systematic approach, as well as the
expansion of practical skills of working on
scientific equipment, processing experimentally
obtained data and their analysis;

- understanding and competent application of
physical methods in scientific research to establish
the spatial structure of biological macromolecules

completion of the course,

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

['eHTIK JK9HE JKacyllaIblK MHKEHEPHUsI

‘ I'ennas n xaeTouHas HHKCHCPUSA

| Genetic and cellular engineering

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

KypbuibIMablK — OuosorusiFa  Kipicme.  AKYbI3
OMOCHHTE31HIH MOJIEKYJIAJIBIK HeTi37epi.
benokrapaelH AOMEHIIK KYPBUIBIMBL. AKYBI3-
JUTaHATHIH e3apa opekeTrTecyl. MemOpaHaibIK
aKybI31ap. Buonorusisik
MaKpOMOJIEKYJIaapablH KEHICTIKTIK
KYPBUIBIMBIH TaJJayJblH HErI3ri  (U3HKaJIbIK

BBenenue B CTPYKTYpHYHO  OHOJIOTHIO.
MornekysipHble OCHOBBI OMOCHHTE3a OelKa.
JlomeHHass  CTpykTypa OenkoB.  bemok-
JUraHAHoe B3auMmojeiicTBue. MemOpaHHBIE
O6enku. OcHOBHbIE (PU3MUECKHE METOJbI
aHalM3a  MPOCTPAHCTBEHHOTO  CTPOSHUS
OMOJIOTHYECKHX MakpomoJsekys. IlepBudHas,

Introduction to Structural Biology. Molecular bases
of protein biosynthesis. Domain structure of
proteins. Protein-ligand interaction. Membrane
proteins. Basic physical methods for analyzing the
spatial structure of biological macromolecules.
Primary, secondary, tertiary and quaternary
structure of proteins. The peptide bond. Chirality.
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omictepi. bemokrapnaeiH OacTamkbl, €KIHIII,
YIIIHIIN KOHE TOPTTIK KYphUIbIMBL IlenTuarik
Oaimanpic. XwupanusMm. LlucrenHmep KoHe
mucynbGuarik  Oaimaneictap.  Poramerprep.
Tomonorust  nuarpammanapel.  benokrapabig
JOMEHJIK KYpbUIbIMBL. Anbda momeni. Cynep
cupaib. Ty31bl Kemipiaep apKblUlbl KYPbUIBIM/IbI
TypakTauaeipy. ['mapodoOTel sapo

BTOpDHYHAs, TPETHYHAs M YETBEPTUYHA
cTpykTypa OenkoB. IlentugHast — CBS3b.
XwupanbHocTb. Lluctennsl U nucynb@uaHbe
cBs3u. Poramepsl. J(marpamMmbl TONOJIOTHH.
JlomeHHas cTpyKTypa OenkoB. Asbda JT0MEH.
Cynepcrupans. Ctabunusanusi CTPYKTYpPBI C
IIOMOILBIO COJIEBBIX MOCTUKOB. ['napodobHoe
SIPO.

Cysteines and disulfide bonds. Rotameters.
Topology diagrams. Domain structure of proteins.
Alpha domain. Superspiral. Stabilization of the
structure using salt bridges. Hydrophobic core

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

bepmaramberosa H.H.

‘ [Tanmyma H.B.
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Ayvunwapyawstivieol ouomexnonozuscol / Cenvckoxosaiicmeennan duomexnonozus / Agricultural biotechnology

Oky makcamot / Yueonasn yenwv/ Purpose

AybII mapyanbUIbIFbl ONOTEXHOIOTHSICHI CalachIiH/Ia
FBUTBIM MEH OHIPICTIH Oip cajachkl peTiHae OLTiM
MeH JaFAbUIAP/Ibl KAIBINTACTHIPY.

Jucuumnuaa GopMUpYeT 3HAHHS U HABBIKK B 00JIACTH
CEBLCKOXO3AMCTBEHHON OMOTEXHOIOTHH KaK OLHON U3
OTpacjeil HayK B MPOU3BOJICTBA.

The discipline forms knowledge and skills in the
field of agricultural biotechnology as one of the
branches of science and production.

Oxvimy namuceci / Pezyiomamot o6yuenus / Learning outcomes

Kypersi CITTI asIKTaraHHaH KeliH
oiriMmanymbuiap

-brorexHonorus canacelHma OaH 9pi OKyIBI ©3
OCTiHIIE JKAIFACTBIPY VIIIH KAKETTI  OKBITY
JaFAbUIAPBIH aMBITY

- broTeXHOMOTWSNBIK  FBUIBIMIApP  CalachIHIA

¢axTinepai, KyOBUTBICTApAbI, TEOPUSUIAPABI KOHE
OJIAPJIBIH apachIHAAFbI KYPACI TOYSIIUTIKTep i 01Ty
MEH TYCiHY/li KOJIIaHYy;

IMocae YCHEeIIHOT 0
o0y4yaronquecst OyayT

- Pa3sBuBaTh HaBBIKM OOydYeHUWs, HEOOXOIWMBIE IS
CaMOCTOSITEIFHOTO  TPOJOJDKCHHUS  JTalIbHEHIIero
o0OyueHus B chepe OMOTEXHOIOTHH

- IlpuMeHATh 3HaHUSA U IOHUMaHue (DaKTOB, SBICHHH,
TEOPUMl U CIIOKHBIX 3aBUCUMOCTENW MEXKIY HHUMHU B
chepe OMOTEXHOIOTMUYECKUX HAYK;

3aBepLIeHNs Kypca

After successful
students will be

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

completion of the course,

Ilpepexeusummepi / Ilpepexeuzumut / Prerequisites

JKanmel xxoHe MOJICKYJIAJIBIK I'CHECTHUKA

| OGwast 1 MOTIEKyIApHAs FeHETHKA

| General and molecular genetics

Kypcmuiy Kpickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

Aybin HIapyanblIbIFBI OHIMIEpiH
OMOTEXHOJIOTHSUIBIK OHJIEY YIIIH NaiianaHbUIaThIH
MUKpOOpraHm3mJiep (GEepMEHTTEpiHIH KacHeTTepi.
Taburarrarsl 3aTTapAblH
OounotpancHOpMaLMACBIHAAFEl  MHUKPOOPraHU3MIEP
(dbepmentrepinin peii. llemmrono3a Oy3aThiH KoHE
MEKTHH Oy3aThIH MHUKPOOPTraHU3MJIEPAIH
(dbepmeHTaTHBTIK Oencenainiri. Taburu >xarmaitnapaa
KeMipreri, a3oT, Qocdop, TEMip,  KYKIipT
KOCBUIBICTapbIH MHUKPOOPTaHU3MJIEpMEH
ouorpanchopmanusiiay.  Aybul  IAPyallbUIBIFBI
KaJIIBIKTapblH OMOTEXHOJIOTHSUIBIK OHICY/AE OCHI
nporiecTepi naiianany MyMKIH/ITI

CoiicTBa (depMeHTOB MHUKPOOPTaHU3MOB,
UCHONB3YEMBIX Ul OMOTEXHOJIOTHYECKOH 00padoTKu
c.-X. poaykuuu. Ponb GpepMEeHTOB MUKPOOPraHU3MOB

B  OuorpanchopMalMid  BEHIECTB B  MPUPOJE.
depmeHTaTHBHAS aKTHBHOCTb
LEJUTION030PA3PYIIAONINX ¥ TEKTUHOPa3pyIIAIoIINX
MHUKPOOPTaHU3MOB. buotpanchopmarus

MHUKPOOPTraHM3MaMH COSIMHEHUH yriepoja, asora,
dochopa, rxkemesa, cepbl B MPUPOIHBIX YCIOBHSIX.
B03MOXXHOCTh HCIOIB30BAaHUS ITHX ImpoucccoB B
OMOTEXHOJIOTHUECKOH nepepadoTKe
CEJIbCKOXO03SICTBEHHBIX OTXOJIOB.

Properties of enzymes of microorganisms used for
biotechnological  processing of agricultural
products. The role of microorganisms' enzymes in
the biotransformation of substances in nature.
Enzymatic activity of cellulose-destroying and
pectin-destroying microorganisms.
Biotransformation by  microorganisms  of
compounds of carbon, nitrogen, phosphorus, iron,
sulfur in natural conditions. The possibility of
using these processes in  biotechnological
processing of agricultural waste.

bazoaprama ncemexuici / Pykosooumens npozpammut/ Programme manager

Bbepmaramb6erona H.H.

| bpenbs-Kucenera .M. |
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Imopuounsicenepusn / Imopuounsxncenepus/ Embryoengineering

Oky maxcamul / Yueonan yenv/ Purpose

BHoTeXHOIOTUAHBIH JKaJIIbI CYpaKTapbl MCH Mall

dopMuUpoBaHUE TEOPETUUYECKUX 3HAHUI IO

Formation of theoretical knowledge on general

IIapyalbUIbIFbIH/IAF bl sMOpuonHXeHepHs | o0mmM  Bompocam  OuwotexHosormu 1 | 1Ssues of biotechnology and acquisition of practical
3eprreyiepi OOMBIHIIIA ToKipuOeTiK | mpuobpereHre mpakTHueckux HaBeikoB 1o | SKills in embryoengineering research in animal
JarnplIapblHa  We 0Oy JKOHE TEOPHSUIBIK | SMOPHOMHIKEHEpHBIM  HcciefoBanusM B | husbandry
OLTIMICPIH KAJIBIITACTHIPY SKUBOTHOBOJICTBE

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLap odyuarommecst OyayT students will be

- buoTexHOIOrusIbIK TbUIBIMJAp CajlaCblHa

- HpI/IMeHHTb 3HaHUA U IIOHHMMAaHHUC (I)aKTOB,

- Apply knowledge and understanding of facts,

daxTinepai, KyObUIBICTApbl, TCOPUSUIAPIBI | SBJICHUHN, TEOPHI M CIOXKHBIX 3aBHcHMOCTel | phenomena, theories and complex dependencies
JKOHE oJIapIbIH apachIHIarbl Kypaen | Mexay HuMu B cdepe Omorexnonoruueckux | between them in the field of biotechnological
TOYCNIUTIKTEPII 01Ty MEH TYCIHYII KOJIaHY; HayK; sciences;
- BHOTEXHOIOTHSITBIK OHIMII OHIpY | - [TpoBOaUTE  MHUKPOOHOIOTMYECKHIA, | - Conduct microbiological, chemical-
IPOIICCIHIC IUKI3aTThIH, XKapThUlall | XMMHUKO-OaKkTeprosiornueckuii, xumudueckuii | bacteriological, chemical and physico-chemical
(babpukaTTapIblH jKOHE AaiiblH OHIMHIH KypaMbl | 1 (u3MKO-XMMHUUYecKuii aHanu3 cocraBa u | analysis of the composition and parameters of raw
MEH  TMapaMeTpiiepiHe  MHUKPOOMOJIOTHSUIIBIK, | TapaMeTpOB  ChIphbsi, monydadpukaroB wu | materials, semi-finished products and finished
XUMUSITBIK-0aKTePHOTIOTUSIIBIK, XAMUSIIBIK | TOTOBOI TIPOIYKITUH B nportecce | products in the production of biotechnological
KoHE (PU3MKa-XUMUSIIBIK TaJAAY KYPrizy; MIPOU3BOJICTBA OnotexHoJOrHYecKoi | products;
- THK-meH, TeHiepMeH KYMBIC icTeil Oity jKoHE | MPOIyKIUU - Be able to work with DNA, genes and carry out
PEKOMOMHAHTTHI JTHK KacymanapbiH | - Ymers paborate ¢ JIHK, remamu wu | cell transformation of recombinant DNA
TYpJeHdipe Oimy IIPOBOJUTH TpaHchOopMaIHIo KJIETOK
pekomOuHanTHor JIHK

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

Anam  koHe  kaHyapiap — (usmonoruscel, | @U3MONOTHS  YeJIOBEKa M JKMBOTHBIX, | HUman and animal physiology,

HimyH/161 OMOTEXHOIOTUS

HMMMyHOOHMOTEXHOJIOTUS

Immunobiotechnology

Kypcmuiy kbickawma mazmynot / Kpamkoe cooepicanue Kypca/ Course summary

OMOPHUOMHKHHEPUSL: TOH, onmictepiMeH | DMOpuonHXKeHepus: mnpenmer, wmeronsl u | Embryoengineering: subject, methods and tasks.
MiHIETTEPI. Masngapapig PENPOIYKTHUBTI | 3a1a4u. Buonornueckas cymHocTh | The Dbiological essence of the reproductive
anmapaT-TapblHBIH ~ OMOJOTHSUIBIK ~ OOJIMBICHL | PENPOXYKTUBHOTO  ammapara O KMBOTHBIX. | apparatus of animals. Fundamentals of animal
XKanyapnap keOeriHiH OMOIOTHUIBIK HeTiznepi. | OCHOBBI OO0 pasmHoxenus | reproduction biology. Embryogenetic engineering.
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OMOpPHUOTreHEeTUKANIBIK HHXXKUHEPHUS. DMOpUOHAAp

TpaHc-TUTaHTaUsAChl.  CynepoBYJISIIIUS  JKOHE
ypFalibl JIOHOPJIAPIbI YPBIKTAHIBIPY.
DOMOpHOHAAPIBI Oemin aimy amicrepi.

DOMOpHOHAAPBI OTHIPFBIZY oaicTepi. ['ameTamap
MEH OMOpPHOHIAPABI  KYyJIbTUBUPIIEY IKOHE
OMOJIOTUSLITBIK OOJIMBICHI. ["ameTanapst
KyJnpTHBEpiey In  Vvitro, in vivo. Mangap
KacyliaiapblHbIH SITPOJIBIK ar-naparel
eHrefiymeri MUKPOTEXHOJIOTHUSIIAP.
Slnponapnabl TpaHCIUTAHTALMSIIAYABIH Ka3ipri
3aMaHFBI JJIicTEpi

KUBOTHBIX. OMOpuoreHeTnyeckas
uHKeHepusa. TpaHcmiantanusi 3MOPHOHOB.
CyniepoBymAnys 1 OCEMEHEHHE CaMOK-JOHOPOB.
Meroapl W3BIIEUCHUS] SMOPHOHOB. MeToIbI
nepecagku 5MOpuoHOB. buonornueckas
CYyIIHOCTb M KYyJIbTUBUPOBAHHE TaMeT U
aMOpruoHoB. KynbTHBHpOBaHHe TamMeT in
Vvitro, in vivo. MUKpPOTEXHOJIOTHH Ha YPOBHE
SIEPHOrO  ammapara KIETKH JKUBOTHBIX.
CoBpeMeHHbIE ~ METOJbl  TpaHCIUIAHTALUU

sIep.

Embryo transplantation.  Superovulation and
insemination of donor females. Methods of embryo
extraction. Methods of embryo transplantation.
Biological essence and cultivation of gametes and
embryos. Cultivation of gametes in vitro, in vivo.
Microtechnologies at the level of the nuclear
apparatus of the animal cell. Modern methods of
nuclear transplantation.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Ia6mymmma HI.C.

\ bpenp-Kucenesa .M.
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Onoipic 6uomexHo102UACLIHBIH KICINOPBIH dcadoblKkmapul / Qdopyodosanue npeonpusmuii OUomexHoa102u4ecKkol nPomMvlitieHHocmu /
Equipment of the enterprises in biotechnological industries

OKy makcamut / Yueonan yenv/ Purpose

OHJIIPICTIK KBI3METTE IpOIecTepi WHKEHEPIIIK
ecenTey oNiCTeMeNepiH, COHAAN-aK OJap/bl
Ky3sere aceIpy YILiH KOJIJaHBUIATHIH
’KaOJBIKTap/bl, almapaTrap MEH MalluHajIap/bl
naiiianany JarapUIapblH KAIBIITACTHIPY

(opMHpOBaHHE HABBIKOB HCIOJIb30BaHUS B
MIPOU3BOJICTBEHHON JI€ATEIIbHOCTU METOJUK
VMH)KEHEPHBIX pacyeTOB IPOLIECCOB, a TAKKe
o0opy/sOBaHus,  amnmaparoB W MalluH,
IIPUMEHSEMBIX JUI UX OCYHIECTBICHUS

formation of skills in the use of methods of
engineering calculations of processes in production
activities, as well as equipment, apparatuses and
machines used for their implementation

OKvimy

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap

- DBHOTEeXHONOTHUSIIBIK FBUIBIMIAD CaJlAChIHJA
dakTinepai, KyOBUIBICTApIbl,  TCOPHUSIIAPIBI
KOHE OJIapIbIH apachIH/IaFbl Kypaemi
TOYENAUTIKTEP/Il 01Ty MEH TYCIHYl KOJJaHy;

- BrorexHoI0orusIIBIK eHiMIi OHJIIPY
IpOIIEeCiHIe IIMKI3aTThIH, XKapThliai
(habpuKaTTapAbIH XKOHE JaiibIH OHIMHIH KYpaMbl
MEH TapaMeTpiiepiHe  MHKPOOHOJIOTHUSIIBIK,

Ilocsie ycnemHoro 3aseplieHMsi Kypca
oOy4aromuecst OyayT

- [IpumeHsATh 3HaHUS U NOHUMaHHE (PAKTOB,
SIBJIEHUW, TEOPUN U CIIOKHBIX 3aBUCUMOCTEN
MEXJly HUMHU B cpepe OMOTEXHOIOTHYECKUX
HayK;

- [TpoBOIUTH  MHUKPOOMOIOTHYECKHIA,
XMMHUKO-0aKT€PHOJIOTHYECKUH, XUMHUYECKUIH
U (pU3MKO-XMMHUYECKHI aHaJdu3 cocTaBa H
apaMeTpoB  ChIpbs, MNoypaOpuKaToB U

After successful completion of the course,
students will be

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

- Conduct microbiological, chemical-
bacteriological, chemical and physico-chemical
analysis of the composition and parameters of raw
materials, semi-finished products and finished

XUMUSIIBIK-0aKTePHOTOTUSIIBIK, XUMUSIIBIK | TOTOBOM POYKITUH B nporiecce | products in the production of biotechnological
koHe (PU3HMKa-XUMHUSIIBIK Talaay KYprisy; MIPOM3BOICTBA OnoTexHoJ0rHYecKoit | products;
POJIYKIIAH

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

broTexHoMOrHsIaFbI mporeccTep meH | [Iporiecchl u anmaparbl B OHOTEXHOIOTHH. Processes and devices in biotechnology.
anmaparrap
Kypcmuiy kbickawma mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

MHUKpPOOHOTOTUSITBIK eHJipicTepal | AnmaparypHoe ocHamenue | Hardware  equipment  of  microbiological
anmapaTypaibIK KaOBIKTAy. | MUKPOOHOIOTHUECKIX npousBozcTB. | productions. Classification of biotechnological
buoTtexHoONOTUNBIK  OHIIpic KaOabIKTapbIHbIH | Knaccudpukanus obopynoBanus | production equipment. Characteristics of the main
KIKTeNyl.  BHOTEXHONOTHSUIBIK ~ OHIPICTIH | OMOTEXHOJIOTHYECKOTO npousBojcTBa. | Stages of biotechnological production. Theory of
HET13T1 Ke3eHIepiHIH cunarramachl. | XapakTepucTHKa OCHOBHBIX starnoB | modeling of biotechnology processes; thermal
BHOTEeXHONOTHST ~ TPOLECTEpiH  MOJENb/LY | OMOTEXHOIOTHYECKOTO npou3BoJIcTBa. | processes and apparatuses. Calculation and
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TEOPHSCHI; )KBUTY TPOIIECTEPI MEH armapaTTapebl.
BHOTEXHONOTHSIIBIK ~ TPOIIECTePAl  JKYprizyre
apHaJIFaH anmnapaTTap/bl ecenTey JKOHE TaHIay.
TexHOMOTUSIBIK KAOJBIKKA KOMBLIATHIH HETI3T1
Tayanrap. depmeHTaTOpIIAPIAFbI KBLTY
MIPOLIECTEPI. dazanap KOHTAKTICIHIH
KO3FaJIMaThIH  Oeri  Oap  maccaaimMacy
nporecTepi. buoTexHomorusIarel MeMOpaHATBIK
npouectep. KeOikti cenmipy omicTepi MeH

KYPBUIFbUIAPBHI. dototpodTsl | Iporiecckl B OnorexHonoruu.. CrocoObl u

MHUKPOOpPTaHUu3MAEPIi ecipyre apHaJIFaH | yCTPOWCTBAa TYIIEHHS NEHbI. bHOpeakTopbl

Ouopeakropiap. ISt BBIpAIIUBAHHS dororpodHBIX
MHKPOOPTaHU3MOB

Teopus MO/JICITHPOBAHUS nporieccoB | selection of devices for biotechnological processes.
OMOTEeXHOJIOTHH; TeIUIOBble Tpouecckl U | Basic requirements for technological equipment.
ammapatbl. Pacuer u BBIOOp ammaparoB st | Thermal processes in fermenters. Mass transfer

MIPOBECHUS ouoTexHojoruyeckux | processes with a fixed phase contact surface.
mporieccoB.  OcHoBHble — TpeboBanusi Kk | Membrane processes in biotechnology.. Methods
TEXHOJIOTUIECKOMY obopynoBanuto. | and devices for extinguishing foam. Bioreactors for

TemoBbie mpomeccsl B (hepmenTtaTopax. | growing phototrophic microorganisms
[Ipomeccsl MaccooOMeHa ¢ HEMOABUKHOM
MOBEPXHOCTBIO KOHTakTa (a3. MemOpaHHbIE

bazoaprama rcemexwuici / Pykoeooumens npozpammel/ Programme manager

I"a6mynmun 11.C.

Terza U.M. ‘
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A3blK OauiblHOayObly OUOMEXHOI02UANBIK He2i30epi/ Buomexnonozuueckue ocnoevl kopmonpuzomosnenus / Biotechnological bases preparation

of a forage

OKy makcamut / Yueonan yenv/ Purpose

TaraMaBIK CIHIMIUTIKTI 9iCTEMENIK TYPAC
0aKpUIay 1Bl UTEPY, FHUIBIMHU HETI37C
KOHCEPBHPJICY, TAaFaMIBIK HOPMaHbI aHBIKTAY,
TOJIBIK TaMaK YJIECiH Jko0asay.

OCBOCHHE METOJIOB OIICHKH IHTATeIbHOCTH
KOPMOB, HAYYHBIMH OCHOBaMH ux
KOHCCPBUPOBAHHA, OIPCACIICHHA KOPMOBBIX
HOpPM,  TIPOCKTHPOBAaHUE  TOJHOIICHHBIX
palMOHOB

mastering the methods of assessing the nutritional
value of feed, the scientific foundations of their
preservation, determining feed standards, designing
full-fledged diets

OKvimy

Hamuiceci / Pezynomamol 00yuenusn / Learning outcomes

Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap

- DBHOTEeXHONOTHUSIIBIK FBUIBIMIAD CaJlAChIHJA
dakTinepai, KyOBUIBICTApIbl,  TCOPHUSIIAPIBI
KOHE OJIapIbIH apachIH/IaFbl Kypaemi
TOYENAUTIKTEP/Il 01Ty MEH TYCIHYl KOJJaHy;

- BrorexHoI0orusIIBIK eHiMIi OHJIIPY
IpOIIEeCiHIe IIMKI3aTThIH, XKapThliai
(habpuKaTTapAbIH XKOHE JaiibIH OHIMHIH KYpaMbl
MEH TapaMeTpiiepiHe  MHKPOOHOJIOTHUSIIBIK,

Ilocne ycmemiHoro 3aBepuIeHHsl Kypca
oOy4aromuecst OyayT

- [IpumeHsATh 3HaHUS U NOHUMaHHE (PAKTOB,
SIBJICHUM, TEOPUI U CIIOXKHBIX 3aBUCUMOCTEN
MEXJly HUMHU B cpepe OMOTEXHOIOTHYECKUX
HayK;

- [IpoBOINTH MUKPOOMOJIOTHUECKUI, XMMUKO-
0aKTEepPHOIOTNYECKHIA, XUMHYECKUN "
(U3MKO-XMMUYECKU aHalIW3 cocTaBa H
apaMeTpoB  ChIpbs, MNoypaOpuKaToB U

After successful completion of the course,
students will be

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

- Conduct microbiological, chemical-
bacteriological, chemical and physico-chemical
analysis of the composition and parameters of raw
materials, semi-finished products and finished

XUMUSIIBIK-0aKTePHOTOTUSIIBIK, XUMUSIIBIK | TOTOBOM POYKITUH B nporiecce | products in the production of biotechnological
koHe (PU3HMKa-XUMHUSIIBIK Talaay KYprisy; MIPOM3BOICTBA OnoTexHoJ0rHYecKoit | products;
POJIYKIIAH

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

Mukpoopranuszmjiep OMOTEXHOIOTUSICHI

‘ bHOTEXHOJIOrUsI MUKPOOPTraHU3MOB

| Biotechnology of microorganisms

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca/ Course summary

ABBIKTBI JaibIHIayaa Kazipri Ke3zeri

Hcnonb3oBaHne Ha MpPaKTUKE COBPEMEHHBIX

Practical use of modern biotechnologies of feed

OMOTEXHOJOTUAHBI TXipuOene Konaany. JKaHa | OMOTEeXHOJIOTUI KopMmonpuroroBnenus. | preparation. New feeds and methods of their
a3pIKTap JKOHE OJapabl JaaibiHAay omictepi. | HoBbie Kopma u crocoOBl X MPUTOTOBIEHU:, | preparation, New equipment and feed preparation
ABBIK MalibIHAAWTHIH OTaHABIK JkKoHe mmieT en | HoBoe obopynoBaHue u | equipment of domestic and foreign production.
OHJIIPICIHIH TEHUKAChl JKOHE aHa Kypajjap. | KOpMOIPUTOTOBHUTEIbHAS texuuka | Introduction of innovative feed preparation
ABBIKTEI JMaibIHIay 1A MHHOBAIASUIBIK | OTEUECTBEHHOI'O 51 3apyoexxHoro | technologies in farms of various specializations.
TEXHOJIOTHUSIIAPIbI op TYpJi | pou3BojicTBa. BHeipeHHe MHHOBAIMOHHBIX
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MaMaH/JIaHIbIPbUIFaH niapyambUIbIKTapFa | TEXHOJIOTUI KOPMOIIPUTOTOBJICHHS B
SHTI3Y. XO35MCTBAX PA3IUYHbIX CHEIUAIN3ALIUN.

bazoaphama scemexuici / Pykosooumenw npozpammut/ Programme manager
Ia6pymmma HI.C. | Tersa M.M. |
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Man wapyawviivieoitnoazel ouomexmnonozus /buomexnonozusn sxcueommuvix /Animal biotechnology

Oky maxcamul / Yueonan yenv/ Purpose

AybUIImapyanibuiblK - MaJJapbIHbIH —3aHHAMara
ColiKec ecin JaMybIH,J)KaHa 3aMaH TajnaObIHa cait

O3HaKOMHUTh OOY4YaIOUIMXCSI C OCHOBHBIMHU
3aKOHOMEPHOCTAMHU pocra, pa3BUTHA

To familiarize students with the basic laws of
growth, development of farm animals, taking into

MaJl IIapyaIIbUIBIF BIHBIH JKETICTIKTEPIH | CEIbCKOXO3AHCTBEHHBIX )KMBOTHBIX ¢ yueToM | account modern knowledge and achievements in
CTYACHTTEpre TaHBICTHIPY. COBPEMCHHBIX 3HaHMW U jpoctikeHud B | animal husbandry
’KMBOTHOBOJICTBE

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLap odyuarommecst OyayT students will be
- BHOTEXHOJOrMSIBIK FBUIBIMAAD cajachiHaa | - IIlpuMeHsaTs 3HaHuMsA M nmoHuMmaHue ¢akrtos, | - Apply knowledge and understanding of facts,
daxTinepai, KyObUIBICTApbl, TCOPUSUIAPIBI | SBJICHUHN, TEOPHI M CIOXKHBIX 3aBHcHMOCTel | phenomena, theories and complex dependencies
JKOHE oJIapIbIH apachIHIarbl Kypaen | Mexay HuMu B cdepe Omorexnonoruueckux | between them in the field of biotechnological
TOYCNIUTIKTEPII 01Ty MEH TYCIHYII KOJIaHY; HayK; sciences;
- BHOTEXHOIOTHSITBIK OHIMII eHipy | - [IpoBOAMTH MUKPOOHOIOTMUSCKUI, XUMUKO- | - Conduct microbiological, chemical-
IPOIICCIHIC IUKI3aTThIH, XKapThUTall | OAKTEPUOJOTHUCCKHUA, XAMUYECKHAN u | bacteriological, chemical and physico-chemical
(babpukaTTapIblH jKOHE AaiiblH OHIMHIH KypaMbl | GU3HKO-XMMHUYECKUil aHanu3 coctaBa U | analysis of the composition and parameters of raw
MEH  TMapaMeTpiiepiHe  MHUKPOOMOJIOTHSUIIBIK, | TapaMeTpOB  ChIphbsi, monydadpukaroB wu | materials, semi-finished products and finished
XUMUSITBIK-0aKTePHOTIOTUSIIBIK, XAMUSIIBIK | TOTOBOI TIPOIYKITUH B nportecce | products in the production of biotechnological
KoHE (PU3MKa-XUMUSIIBIK TaJAAY KYPrizy; MIPOU3BOJICTBA OnotexHoJOrHYecKoi | products;
- THK-meH, TeHiepMeH KYMBIC icTeil Oity jKoHE | MPOIyKIUU - Be able to work with DNA, genes and carry out
PEKOMOMHAHTTHI JTHK KacymanapbiH | - Ymers paborate ¢ JIHK, remamu wu | cell transformation of recombinant DNA
TYpJeHdipe Oimy IIPOBOJUTH TpaHchOopMaIHIo KJIETOK

pekomOuHanTHor JIHK
Ilpepexsuzummepi / Ilpepexeusumut / Prerequisites

Anam  koHe  kaHyapiap — ¢usuonoruscel, | @usnonorus  yeloBeka W KHMBOTHBIX, | Human and  Animal physiology, Cellular

}Kacymam,m OMOTEXHOJIOTUS

Knerounast OMOTEXHOJIOTHS

biotechnology

Kypcmuiy kbickawma mazmynst / Kpamkoe cooepicanue Kypca/ Course summary

MannapablH WIBIFY Teri MeH Kojira yuperty | [Ipoucxoxaenue 51 omomamnuBanue | Origin and domestication of farm animals. The
Ke3eHjepi. AybUIIIapyambUIblK  MaJITapPbIHBIH | CeTbCKOX03SMCTBEHHBIX JKMBOTHBIX. | constitution and exterior of farm animals.
KOHCTUTYLIUSCHI MEH skcTeprepi. | Koncturynus U akcrepbep | Individual development of animals. Productivity of
XKanyapnapapig KEKe JAMYBL. | CEITbCKOXO03SIICTBEHHBIX xuBoTHBIX. | farm animals. Selection and selection in animal
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aybUIIIAPYalIbUIBIK ~ MJIJIAPBIHBIH, ~ ©HIMJIUIITI.
Man  mapyallbUTBIFBIHAAFBl  IPIKTEY  MEH
cypeinTay. Ocipy omicTepi. A3BIKTaHIBIPYIABIH
TEOPUSIIBIK HeETi3epi. A3BIKTApIbIH KbhICKaIa
MiHe31eMecC MEH KJIACCU(PUKAIHSICHI.
TykbIMIapaplH  OMOJOTHSIIBIK —EpEKIIeTIKTEDI.
Onimuimikrepi (ipi Kapa Maji, IIOMIKA, KOH).
TykpIMIapI6IH [IapyanIbUTbIK-OHOTOT HSUTBIK
epeKIenikTepl. OHIMAUTIKTepl (KBUIBIK, TYMeE,
KYC).

WnnuBuayanbHoe  pa3BUTHE  JKUBOTHBIX.
[IponykTHBHOCTH CEJIbCKOXO035IMCTBEHHBIX
JKUBOTHBIX. Ot60p u moaoop B
KUBOTHOBOJACTBE.  MeTOapl  pa3BeCHUS.
Teoperuueckue OCHOBBI KOPMJICHUSI.
Knaccudukanus m Kparkas XapaKTepUCTHKa
KOPMOB. buonoruueckne 0coOeHHOCTH
TTOPO/IBI. [IponyKTUBHOCTD (KpymHOro
poraToro cKara, CBUHEH, OBeIl).
X03iCTBEHHO-0MOJIOTHYECKHE OCOOCHHOCTH,
OO, MPOIYKTUBHOCTh (;omazeii,
BepOJII010B, NITULL).

husbandry.  Breeding  methods.  Theoretical
foundations of feeding. Classification and brief
description of feed. Biological features of the
breed. Productivity (cattle, pigs, sheep). Economic
and biological features, breeds, productivity
(horses, camels, birds).

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

bepmaramberosa H.H.

\ Terza .M.
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Tazam ouomexnonozuacwl / luweeasa ouomexnonozus / Food Biotechnology

Oky maxcamul / Yueonan yenv/ Purpose

a3BIKTBIK OHJIIPICTE Ka3ipri Ke3eri
OMOTEXHOJIOTHSIIBIK 3€PTTEYJICP/Il JKacay KOHE
3epTTey HET13/epiH yipeHy. bimim amymbiiap
OCBHI MOH/II OKY Ke31He Ka31pri a3bIKTHIK
OMOTEXHOJIOTHS HAKTHI TariChIpMasap dJiicTepi
MEH TOCUIZCPiH UTepyi KaxkeT. bomarmak
KBI3BIMETIHIH (9KOJIOTH3AIUs TEXHOJIOTHSICHI,
a3bIKTBIK, MHHEPAIIBIK JKOHE YHEPTeTUKAIBIK
KopJap eHAipici) KoJgaHOaIbl TarchpMaap
0acThl Ma3MYHBIH HaKThI OO KepceTyi Oty

o0yyeHHEe  OCHOBAaM  HCCIEIOBaHHUS U
pa3paboTku COBPEMEHHBIX
OMOTEXHOJIOIMYECKHX MPOLIECCOB B MUILEBOM
IIPOMBIIIJIEHHOCTH. OObyuaromuiics B
pesyiapTare OOydeHUs 1O  JUCLMILIMHE
JOJDKEH OCBOMTH IPUEMBI UM CIIOCOOBI
peleHrs] KOHKPETHBIX 3a/lad COBPEMEHHOMH
nuuieBod  OuoTexHosoruu; chopMHpOBaThH
YMEHHUE BBIIEIUTh KOHKPETHOE, KIII0YEeBOE
coJiep)KaHue TMPUKIAAHBIX 3ajad Oyayuieit
NeSTeIbHOCTH (3KOJOrM3alluu TEXHOJIOIUH,
BOCIIPOU3BO/ICTBA MHIIEBBIX, MUHEPAIHLHBIX U
SHEPreTHYECKUX PECYPCOB)

teaching the basics of research and development of
modern biotechnological processes in the food
industry. As a result of training in the discipline,
the student must master the techniques and
methods of solving specific tasks of modern food
biotechnology; form the ability to identify the
specific, key content of applied tasks of future
activity (greening technologies, reproduction of
food, mineral and energy resources)

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypersl coTTI asgKTaFaHHAH keiiin | [Tocie ycmemHoro 3aBepmenusi Kypca | After successful completion of the course,
olriMmasymbLIap od0yuaromuecsi OyayT students will be
- buotexHonmorus  canxachIHJAFbI OKy- | - [TpumeHsTH TEOPETHUCCKUE u | - Apply theoretical and practical knowledge to

MPAKTUKAIBIK JKOHE KOCIOM MIHAETTEP/l LIy
YIIIH TEOPHUSJIBIK >XKOHE MPaKTUKAIBIK OlTimMal
KOJIJIaHy;

- buorexHomnorus canacbiHAa OfaH 9pi OKYAbI 03
O€TIHILE JKAIFACTBIPy YIIIH KaXeTTI OKBITY
JaFIbIIaPbIH 1aMBITY;

- FeuteiMu 3epTTeysiep MeH aKajaeMUSUIBIK JKa3zy
ofmicTepiH OuLTy >KOHE oONapibl OMOTEXHOJOTHS
caJlachIH/1a KOJIJaHy;

MPaKTUYCCKHUEC 3HAHUA U1 PCUHICHUA yqe6H0-
MpaKTUYECKUX U TpodeccuoHambHBIX 3a7a4
B 001aCTU OMOTEXHOJIOTHY,

- Pa3BuBath HaBBIKH oOy4eHus,
HEOOXOJHMMBIE  JUII  CaMOCTOSITEIBHOIO
MPOJNOJDKEHUST JanbHeiero o0ydeHus B
chepe OMOTEXHOJIOTHH;

- 3HaTh METOJbl HAyYHBIX HCCIEJOBAaHUU U
AKaACMHUYCCKOro nmucbMa U INpuUMCHAITh UX B
00J1acTi OMOTEXHOJIOTHH;

solve educational, practical and professional tasks
in the field of biotechnology;

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology;

- Know the methods of scientific research and
academic writing and apply them in the field of
biotechnology;

Ilpepexeusummepi / [Ipepexeusumot / Prerequisites

buotexHonorusaarel
anmaparrap

nporecTep MeEH

Hpoueccm " alaparsl B OMOTEXHOJIOTHU

Processes and devices of biotechnology
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Kypcmoty Kbickawa mazmynut / Kpamkoe cooeprcanue kypca/ Course summary

Kipicme. 3amaHayu OMOTEXHOJIOTUSHBIH
omicTepi. KP koHe payHue Ky3iHzeri
OMOTEXHOJOTUSHBIH TKIPHOEIIK KETICTIKTEpi
MEH mpoOyieMalapbl, 3aMaHayd TYPFBICHI.
ABBIKTBIK ~ JKOHE  OHJIpIJIETIH  calajarsl
arpoeHIIpICTIK koMmrIuiekcTeri(AOK)
OMOTEXHOIOTHS FBUIBIMBIHBIH 3aMaHayu
npoOJeManapbl. BUOTEXHOIOTHUSIIBIK OHAIPICTET]
Kypaimapsl MeH mpouecTepi. ['eHHOKIIeTOYHAs
WH)KCHEPHUs. AJIKAroJibi, )KapThlIai akaroibi
KOHE aJIKaroJibci3 ImrMaiKTep
OMOTEXHOJIOTHSICHI. Parnmonani KOHE
cOamaHCcHUpil a3bIK TYJIK YIIH aHAa a3bIKTHIK
OHIMJIED.

Bsenenue. Meronsl COBPEMEHHOMN
ouorexnonorud. CoOBpeMEHHOE COCTOSIHHE,
npoOIeMbl M TPAKTUYECKUE JOCTHXKEHUS
ouorexnonoruu B PK u mupe. CoBpemMeHHbIC
npobiemMbpl  HayKH — OHOTEXHOJOTHS B
MUIIEBBIX U IepepadaThIBAIONIUX OTPACIAX
arponpomsbiiiuieHHoro  komriekca  (AIIK).

[Ipoueccer u anmnapatsl
OMOTEXHOJIOTMYECKOTO IIPOU3BO/ICTBA.
I'enHokneTouHas HUHXEHEePUS.
buorexnonorus AJIIKOTOJIbHBIX,

¢71a00aJIKOTOJIbHBIX n 0€e3aJIKOT0JIbHBIX
HarmuTKOB. HoBEIE MMUIICBBIC MPOAYKTBI JIA
pParuoOHaJIbHOI'O n C6aJ'IaHCI/IpOBaHHOFO
IIMTaHUA.

Introduction. Methods of modern biotechnology.
The current state, problems and practical
achievements of biotechnology in Kazakhstan and
the world. Modern problems of science -
biotechnology in food and processing industries of
the agro-industrial complex (AIC). Processes and
devices of biotechnological production. Genetic
and cellular engineering. Biotechnology of
alcoholic,  low-alcohol and  non-alcoholic
beverages. New food products for a rational and
balanced diet.

bazoaprama scemexuwiici / Pykosooumens npozpammuy/ Programme manager

lMa0aynnus LI.C.

\ Terza .M.
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A3b1K-mynik onimoepiniy ouoxayincizoici/ buotezonacnocmos npodykmos numanus / Biosafety of food

Oky maxcamul / Yueonan yenv/ Purpose

60nama1< MaMaHJia JKaHyapJiapAaaH aJIbIHATBIH

[IMKI3aTTap MEH OHIMJICP/IiH HET13T1
KOMITOHCHTTEPIHIH T'MTHEHAIBIK CHIIATTaMAacChl,
a3bIK-TYJIK [IMKI3aTTapbl MeEH TaMakK
OHIMJICPIHIH  KayilCi3IK  KOpCeTKIITepiH

OakpLIay SicTepi Macesenepi OONbIHIIA KOCciOn
KY3BIPETTLIIK MeH TepeH OUTiMI KalbIITaCThIPy

dbopmupoBanue y Oyayliero creunuagiucTa
npoeCCUOHATIBHBIX KOMITETCHITUI u
YTy OJIeHHBIX 3HAHUI o BOIIpOCam
TUTHEHUYECKON  XapakTEPUCTUKU  OCHOBHBIX
KOMIIOHEHTOB CBIPbSl U IPOJIYKTOB YXHUBOTHOTO
IIPOUCXOXKICHMUS, METO/I0B KOHTPOJISI
MoKa3aTeseu 0e30MacHOCTH
MIPOJIOBOJILCTBEHHOTO  ChIpbsl U NPOJYKTOB
MUTAHUS

formation of professional competencies and in-
depth knowledge of the future specialist on the
hygienic characteristics of the main components
of raw materials and animal products, methods
for monitoring the safety indicators of food raw
materials and food products

Okbimy

Hamuoceci / Pesynemamot o6yuenus /Learning outcomes

Kypcersbi CITTI KeiliH
olmiMaymbLIap

- buotexHonorus canaceiHIa OfaH Opi OKYAbI 63
OeTiHIIe IKANFACTBIPy YIIIH KaXKETTI OKBITY
JafIbIIapbiH TaMBITY;

- BHOTEeXHONOTHSITBIK FBUIBIMAAD CajachIHIA
daxTinepai, KyObUIBICTapAbl, TeOpUsIapAbI
KOHE OJIap/IbIH apaceIHAaFBl  Kypuemi
TOYENALTIKTepi Oy MEeH TYCIHY/ll KOJIAaHy;

agKTaraHHaH

IMocae  ycmeumrHoro
oO0yyaromuecsi OyayT
- Pa3BuBaTh HaBBIKM 00y4eHMs, HEOOXOIUMBIE

3aBeplIeHHs  Kypca

JUTS CaMOCTOSTEIIBHOTO MIPOJIOJKCHHUS
JalIbHEUIIIETO o0y4eHHst B chepe
OHMOTEXHOJIOTHH;

- IlpumeHATh 3HaHHMA W TOHUMaHUE (PaKTOB,
SIBJICHUWA, TEOPUM M CIIOKHBIX 3aBUCHMOCTEN
MEeXJ1y HUMHU B cdepe OMOTEXHOJIOTMYECKUX

HayK;

After successful completion of the course,
students will be

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

MouekynanslK OMOJIOTHsI HET131epi

‘ OCHOBBI MOJIEKYJISIPHOM OMOJIOTHH

\ Fundamentals of molecular Biology

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca/ Course summary

TaraM eHIMJIEpIHIH canachblH KaJbIITACTBIPY
KoHe OackapyIlblH Heri3ri npuHiunrepi. Taram
Kayilci3airi KoHe OHBI OarajayJblH HeTI3T1
emmuemaepi. Kputukanslk Oakpuiay HyKTenepi
OOWBIHIIIA KayimTep/l TalaayablH EBpomaibik
HACCP xyiteci. Taram eHiMIepiHe KONBUIATBIH
rurueHanblk  Tamanrtap.  Taram  eHimzepi

OcHOBHBIE ~ TPUHIUIBI  (POPMUPOBAHUA W
YOpPaBJICHUS KAue€CTBOM IHILEBBIX MPOIYKTOB.
[TumeBast 6€30MacCHOCTh U OCHOBHBIC KPUTEPUHU
ee oueHku. EBporeiickas cucrema aHainusa
PHCKOB IO KPUTUYECKUM KOHTPOJBHBIM TOYKAM
HACCP. I'mruennueckue TpeGoBaHus,

MPCABABIACMBIC K IMUIIEBBIM IIPOAYKTaM.

Basic principles of formation and management
of food quality. Food safety and the main
criteria for its assessment. The European Risk
Analysis System for Critical Control Points
HACCP. Hygienic requirements for food
products. Microbiological indicators of food
safety. Requirements for the safety of meat and
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Kaylirnci3airinig MHKPOOHOJIOTHSITBIK,
Kepcerkimrepi. ET koHe er eHIMACpIHIH
Kayirnci3airine KOWbUIaThIH Tajanrtap. TaraMHaH
yJIaHy Ke3IHJeri CYT JKOHE CYT OHIMJEpPiHIH
peii. ABBIK-TYJIK IIHKI3aThl MEH TaFaMJIbIK
OHIMJIEpIHE TOHETIH OWOJOTHSIBIK  KAayill.
TaramMaplKk TOKCHKOMH(EKIUsIap. TaraMHBIH
OaKTepuaIbl HHTOKCUKAUSIIAHYHI.

Muxkpobuosiornyeckue IIOKa3aTeNx
0e30macHOCTH MUILEBOM MPOAYKIUH.
TpeboBanust k Oe3omacHOCTH Msca U MSCHOM
npoaykuuu. Ponb  Mooka W MOJIOYHBIX
IPOLYKTOB B BO3HUKHOBEHUM  IHUICBBIX
OTpaBJIcHUW. buonoruyeckas OIACHOCTb MJIA
IIPOJOBOJIBCTBEHHOTO  CBIpb M IHIIEBBIX
npoayktoB.  [lumeBble  TOKCHKOMH(DEKINH.
bakTepuanbHasi MHTOKCUKALUS [TUIIH.

meat products. The role of milk and dairy
products in the occurrence of food poisoning.
Biological hazard for food raw materials and
food products. Food toxicoinfections. Bacterial
intoxication of food.

bazoaprama rcemexuici / Pykosooumens npozpammel/ Programme manager

Ky6ekoa b.XK.

‘ [Tanyma H.B. ‘
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Buonozuanwix oencendi sammapowvl any mexnonozusacel / Texnonocusn nonyuenusn ouonocuuecku akmuenvix eeuyecme / Technology for the

production of biologically active substances

OKy makcamut / Yueonan yenv/ Purpose

OMOJIOTHSUTBIK ~ O€JICeHII ~ Kocmajiap  MEH | OCBEIICHHE COBPEMEHHOrO COCTOsIHUS 3HaHuit | coverage of the current state of knowledge about
OMoNIOTHSUIBIK ~ OejiceHal  3aTTapAbl  OHIIPY | O TEXHOJOTHMHM Ipou3BojacTBa Ouosormuecku | the technology of production of biologically active
TEXHOJOTUACHl  Typalbl  OUlIMHIH  Ka3ipri | akTuBHBIX ~ jgobGaBok  u  Owosormuecku | additives and biologically active substances.
KarIafibIH KAPBIKTAHIBIPY. AKTHBHBIX BEIIIECTB.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI assiKTaFaHHAH keiiin | Ilocsie ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
olriMasymbLap odyuarommecst OyayT students will be

- buorexHosnorus canacbiHa 0J1aH 9pi OKY/Ibl 63
OeTiHIIe IKATFACTBIPY YIIIH KaXKETTI OKBITY
JaFAbUIAPbIH 1aMBITY;

- FreuteiMu 3epTTeysnep MeH akaleMUsUIBIK jKazy
omicTepiH OuLTy jKOHE oNapibl OMOTEXHOJOTHS
caJlachlHJ1a KOJIJaHY;

- buOTeXHONOTMSIBIK FBHUIBIMAAD CaJachIHIA
¢dakTinepai, KyObUIbICTApIbl,  TEOPHsUIAPAbI
KOHE oJIapIbIH apachIHAAFbI Kypaeni
TOYENIUTKTEP/I1 01Ty MEH TYCIHY1 KOJIJJaHy;

Pa3zBuBarth HaBBIKH oOyueHus,
HEOOXOIUMEIC IS CaMOCTOSITCILHOIO
MPOAOJDKEHUsI JTallbHEHIIeTo OOydYeHHs B
chepe OMOTEXHOJIOTHH;

- 3HaTh METOAbl HAYUYHBIX HMCCJIEIOBaHUU U
aKaJIeMUYECKOr0 MHUChMa M MPUMEHSTh UX B
o0nacTi OMOTEXHOIOTHH;

- [IpuMeHsTh 3HaHUS W MOHUMaHUE (aKTOB,
SIBIICHUHM, TEOPUM U CIIOKHBIX 3aBUCHUMOCTEU
MEXJy HUMHU B chepe OMOTEXHOIOTHIECKUX

HayK;

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology;

- Know the methods of scientific research and
academic writing and apply them in the field of
biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

Ilpepexsuzummepi / Illpepexsuzumot / Prerequisites

)Kacymam,m OMOTEXHOJIOTHUS

‘ Knerounast OMOTEXHOJIOTHS

| Cellular biotechnology

Kypcmuiy kbickawa mazmynwst / Kpamxoe codepicanue kypca/ Course summary

OHIpICTIH AaMy Ke3eHJepi, aHTU-OUOTUKTEPIIH
KIKTETYl XKOHE KYPBI-IbIMbl. AHTHOMOTUKTEP/]
OMOTEXHONOTHSIIBIK  ally JKOJaapbl. AHTHOHO-

TUKTEpAI LIBIFapy KOHE Taszauay.
AHTHOMOTUKTEpJl  OMOTEXHOJOTHSUIBIK  aly
xonjapel. buocuHTE3dl maijanmaHa  OTBHIPHIT

aHTUOMOTHKTEepAl any. ['eHIiK HHXXEHEepUsHbI
A TAJTaHbIN AHTUOMOTHKTEPI any.

Oranbl pa3BUTHS IIPOU3BOJICTBA,
KJaccupuKalusg U CTPYKTypa aHTUOMOTHKOB.
CriocoObl OMOTEXHOJIOTUYECKOTO TOJTyUeHHs

aHTI/I6I/IOTI/IKOB . yﬂaﬂeHHe u OYHUCTKAa
AHTUOUOTHUKOB. Croco0sl
OUOTEXHOJIOTHYECKOTO MOJTyYCHHS

AHTHOMOTHKOB. HOJ'Iy‘IeHI/IC AHTHOWOTHUKOB C

ucnosib3oBaHueM OuocuHresda. IlomydeHue

Stages of production development, classification
and structure of antibiotics. Methods of
biotechnological ~ production of antibiotics.
Removal and purification of antibiotics. Methods
of biotechnological production of antibiotics.
Preparation of antibiotics using biosynthesis.
Obtaining antibiotics using genetic engineering.
Preparation of antibiotics using immobilization
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HMMMmoOuIn3a-1usIaHFaH (bepMenTTEpai | aHTHOMOTHKOB C KCIIOJNB30BaHHEM TeHHOH | enzymes. Growing conditions for antibiotic
naiijjanana OThIPBIII AaHTHOMOTHKTEPI any. AH- | nmkeHepun. I[lomyuenue antuOuoTukoB c | producers. Selection and cleaning of antibiotics.
THOMOTHKTEP MPOAYIIEHTTEPIH OCIpy IapTTaphl. | HCIOIL30BAHUEM depmenToB | Conditions for the production of antibiotics.
AHTHOMOTHKTEpJIl ~ TaHIay »JKOHE Taszajay. | UMMOOMIM3auuu. YcioBus BeipammBanus | Obtaining penicillin.  Obtaining  streptomycin.
AHTHOHOTHKTED OHIIpICIHIH [IapTTaphl. | MPoayLleHTOB aHTuOMOTHKOB. Ilogbop wu | Obtaining gentamicin. Control of antibiotics.

[ennmmimun  amy.  CTpenTOMHMIMH — ajly. | YACTKA AHTUOUOTHKOB. VYcnoBust
I'entamunuy any. AHTUOMOTUKTEPAl OaKbuIay. | MPOM3BOACTBA aHTUOMOTHKOB. [lomyuenue
neHunwinHa. [lomydeHue crpenToMHIMHA.
[Tonyuenue TeHTaMUIIMHA. KonTponb
AHTHOMOTHKOB.
bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager
Ceneyona JI.A. | Manyma H.B. \
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Cmanoapmmay, cepmuguxammay xncone memponozusn/ Cmanoapmuszayus, cepmugpuxayua u mempoaozus/ Standardization, certification and

metrology

OKy makcamut / Yueonan yenv/ Purpose

Bbactel Makcar — craHgapTH3aIms,
cepTudUKaIKs )KOHE METPOJIOTHS dICTEPIH
OMOTEXHOJIOTHSI allMarbIH/Ia KOJJaHY

OCHOBHOH 1I€NIBIO  SIBISIETCS NIPUMEHEHHE
METOJIOB CTaHAApPTH3AIHNU, CePTUDUKAUN U
METPOJIOTHH B 00JaCTH OMOTEXHOJOTUH

The main goal is to apply the methods of
standardization, certification and metrology in the
field of biotechnology

Oxbimy

namuoiceci / Pesynomamol 06yuenus / Learning outcomes

Kypcersl CTTI asiIKTaraHHAaH KeliH
OimiManymbLIap

- BruorexHomnorus canaceiHIa 0J1aH 9pi OKY/IBI 03
O€TiHILIE JKANFACTBIPY YIIIH KaXETTI OKBITY
JaFAbUIaPBIH IAMBITY;

- FeuibiMu 3epTTeynep MeH akaJeMHsUIBIK jKazy
omicTepiH OLTy JKOHE OJlapIbl OMOTEXHOJIOTHS
cajlacbIH/1a KOJIZIaHy;

- BHOTEeXHONOTHSIIBIK FRUIBIMAAD CajachIHIA
daxTinepai, KyObUIBICTapAbl, TeOpUsTIapAbI
KOHE OJIapIbIH apachIHAAFbI Kypaeni
TOyeNALTIKTEpl Oy MEeH TYCIHY/ll KOJIAaHy;

Ilocsie ycnemHoro 3aseplieHMsi Kypca
oOy4aromuecst OyayT

- Pa3BuBath HAaBBIKU o0y4eHusl,
HEOOXOAMMBIE NS  CaMOCTOSITEIBHOTO
MPOJODKCHUS JalbHEeHImero oO0ydeHus B
cthepe OMOTEXHOJIOTHH;

- 3HaTh METOJbl HAayuYHBbIX MCCIEJOBAaHUN U
aKaJIeMUYECKOro MUCbMa U MPUMEHSATh UX B
001acT OMOTEXHOJIOTHY;

- [IlpuMeHATh 3HAHUS W MOHUMaHUE (PaKTOB,
SIBJICHUW, TEOPUN U CIIOKHBIX 3aBUCUMOCTEH
MeXJly HUMH B c(hepe OMOTEXHOIOTHUUECKUX
HayK;

After successful completion of the course,
students will be

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology;

- Know the methods of scientific research and
academic writing and apply them in the field of
biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

MouekynanblK OMOIOTHsI HET13/1epi

‘ OCHOBBI MOJIEKYJISIPHOM OMOJIOTHH

\ Fundamentals of molecular Biology

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue Kypca/ Course summary

ISO/ISE  cranpaprrapeiasiH — TYpiaepi. KP
CTaHJAPTTapBIHBIH Typiepi. CranmapTu3anus
nopexenepi. CTaHaapTU3AIUSIHBIH MEMIICKETTIK
Kyheci. MeMIIeKeTTiK cTaHAapTTapFa COUKECTIK
oenrici. Cranmapruzanms OoiibIHIIIA
xaneikapanslk  MekeMe (ISO).  CrammapTTs
Kacay peri. OHIMII camamMeH KamTamachi3 €Ty
Kyiieci. TexHUKaIbIK peraamMeHTTep.
MeTposiorusi  TypaJibl  JKaJImbl  MarJIymar.

Buner CTaHJapTOB ISO/ISE. Buner
craunaptroB PK. VpoBHU cranmapTuzaium.
l'ocynapcTBeHHasi cuctemMa CTaHAAPTH3AIHH.
3HaK  COOTBETCTBHSI  TOCYAApCTBEHHBIM
cTaHgapTam. MexXIyHapoaHas OpraHu3aIis
no  cranpaprtuzauumu  (1SO).  Tlopsimox
pa3paboTku crannapta. CUCTeMbl CTaHIApPTOB
obecrieyeHus Ka4yecTBa TIPOTYKITHH.
Texandeckue perinameHTsl. OOIME CBEICHUS

Types of ISO/ISO standards. Types of RK
standards. Levels of standardization. The state
system of standardization. A sign of compliance
with state standards. International Organization for
Standardization (ISO). The procedure for
developing the standard. Systems of standards for
product quality assurance. Technical regulations.
General information about metrology. Verification
of measuring instruments in the field of
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buoTtexHonorus aiiMarbiHa ©JIIIEY KYypaiaapbiH
TeKcepy. Ommiey camachl JKOHE OFaH KTy
TocuIaepi. OMIeM KarelmiKTepi, dJicTepl JKOHE
KYPBUIFBUIAPBl. METpPOJIOTHSUIBIK  KaMTaMachl3
ety. CepTudukanusHbIH HETI3r1 HBICAaHIAPbHI
MEH MakcarTapel. ©OHIM  camachl  JKOHE
TYTBIHYIIBUIAPAbIH KYKBIFbIH KOpFay.
CepTuduKanusHbIH KOJITaHBLTY aliMarebl.
CepTudukanusHbl aKKpeIUTTEy >KOHE e3apa
MOWBIH/IAY.

o Mmerponoruu. [loBepka cpencTB n3MepeHuit
B obsmactu  OuorexHonoruu. KauectBo
U3MEPEHUH M CIIOCOOBI €ro JOCTHIKEHHUS.
CpenctBa,  MeToAbl M IOTPELIHOCTH
n3MepeHus. MeTrponorudeckoe odecredeHue.
OcHOBHBIE TIENIM U OOBEKTHI CepTH(UKALNY.
KauecTBo mpomykumum © 3ammra mpas
norpedurenei. Ob6uactu IIPUMEHEHUS
ceprumkarmu.  [IpaBuma wu  mopsmok
MPOBEICHUST CepTH(PHUKAINU. AKKPETUTALUS
Y B3aMMHOE NPU3HAHUE CePTH(PUKAIIH.

biotechnology. Measurement quality and ways to
achieve it. Means, methods and measurement error.
Metrological support. The main objectives and
objects of certification. Product quality and
consumer protection. Areas of application of
certification. Rules and procedure for certification.
Accreditation and mutual recognition  of
certification.

bazoaprama scemexwici / Pykosooumens npozpammel/ Programme manager

Aiirxanosa 1.H.

‘ Terza U.M.
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Em xncone cym enimoepininy ouomexnonozusacol/buomexnonozus monounvlx u macuvix npooykmoe/ Biotechnology of dairy and meat products

Oky maxcamul / Yueonan yenv/ Purpose

Cyr xoHe er  eHIMuepiHae  OonaThiH
OMOTEXHONOTHSIUIBIK ~ TPOIECTEPAl  3epTTey;
(dhepMeHTTIK Tpermaparrap, MHKPOOHOIOTHUSIIBIK

CHUHTE3 eOHIMepi, OWONOTUMIBIK OeIceHIi
3aTTapIblH ~ KaHa  TypJiepi  JKOHE  Kell
KOMIIOHEHTTI KOCHajap KOJAaHBUIATBIH CYT

I/I3yquI/Ie OHMOTEXHOJOTHYECKHX IIponeccos,
NpoOUCXOAAINX B  MOJOYHBIX HW  MICHBIX
NpOoAYKTax; HCIIOJb30BaAHUA HWHHOBAIIMOHHBIX
HUHI'PCANCHTOB B OHMOTEXHOJIOTHU
IIpOU3BOJACTBA W PCryjIupOBaHUN ITHIICBBIX
I[O6aBOK B MOJIOYHBIX W MACHBIX ITPOAYKTAax, B

The study of biotechnological processes
occurring in dairy and meat products; the use of
innovative  ingredients  in  biotechnology
production and the potential regulation of food
additives in dairy and meat products, which use
enzyme preparations, products of microbiological

JKOHE €T OHIMJCPIHIEri TaraMIbIK KOCIHalap/bl | Ka4eCTBE KOTOPBIX ucronn3ytores | synthesis, new types of biologically active
perrey MOTCHIIUAITBI MEH eHipic | pepMeHTHBIC npenaparsl, nponayktel | Substances and multicomponent additives.
OMOTEXHOJOTUSACHIH/IA WHHOBAILMSUIBIK | MUKPOOHMOJIIOTHYECKOTO CHHTE3a, HOBBIC BH/IbI
HHTPEAMEHTTEPII Maii1anany. OMOJIOTMYECKH ~ aKTUBHBIX  BEIIECTB W
MHOTOKOMIIOHEHTHBIE TOOABKH.

Oxvimy naomuceci / Pezyiomamut 00yuenusn / Learning outcomes
Kypcrbl CoTTI asiKTaFaHHAH keiiin | Ilocsie  ycmemHoro 3aBepmieHusi kypca | After successful completion of the course,
olriMmasymbLIap odyuarommecst OyayT students will be

- buorexHonorus canacbiHa 0J1aH 9pi OKY/IbI 63
O€TIHILE JKAIFACTBIPy YIIIH KaXeTTI OKBITY
JaFAbUIApbIH JIaMBITY;

- BHOTEeXHONOTHSITBIK FBUIBIMAAD CajachIHIA
daxTinepai, KyObUIBICTapAbl, TeOpUsTIapAbI
KOHE OJIap/IbIH apachIHAAFbI Kypaeni
TOyeNALTIKTepl Oy MEH TYCIHY/Il KOJIAaHy;

- Pa3BuBaTh HaBLIKH 06y‘-IeHI/I$I, HCO6X0,Z[I/IMLIG

JUTS CaMOCTOSTEILHOTO TIPOJIOJDKEHUS
JalIbHEUIIIETO oOy4eHus B chepe
OMOTEXHOJIOTHH;

- IlpuMeHsATh 3HaHUSA W MOHUMaHHE (HAKTOB,
SIBJICHUWA, TEOPUH M CIIOKHBIX 3aBHCUMOCTEH
MeXJ1y HUMHU B chepe OMOTEXHOJIOTHYECKHX
HayK;

- Develop the learning skills necessary for
independent continuation of further education in
the field of biotechnology;

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies
between them in the field of biotechnological
sciences;

Ilpepexsuzummepi / Illpepexeusumuot / Prerequisites

OHIpicTIK OMOTEXHOJIOTHS,
Mukpoopranuzmiep OMOTEXHOJIOTHUSICHI

[TpoMbinieHHas OMOTEXHOJIOTHSI,
broTexXH0JI0rMs MUKPOOPTaHU3MOB

Industrial  biotechnology, of

microorganisms

Biotechnology

Kypcmuiy kbickawma mazmynnt / Kpamkoe cooepicanue Kypca/ Course summary

Cyr enimaepiniH Ouotexnonoruscel. CyT | buorexHonorus MOJIOYHBIX npoaykros. | Biotechnology of dairy products. Groups of
OHEpKACiOi  cananmapelHAa  HalJaJaHbUIAThIH | [pyIIbl MHKPOOPraHU3MOB, UCIOJB3yeMbie B | Microorganisms used in the dairy
MHUKpOoOpranusMjep TonTapel.CyT eHIMAEpIH | OTpacisix mostouno# | industry.Morphological and physiological
OHIIpy e KOJITAHBUTATBIH | TPOMBIIICHHOCTH. MOP(OI0rHyecKue u | properties of microorganisms used in the
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MUKPOOPTaHU3MICPAIH MOP(OJIOTHUSIIBIK KOHE
(U3HOTOTHSITBIK KacHueTTepi. Aybi
IapyamnbUIbIFBl  JKaHyapliapel €T ©OHEPKICiOl
yuriH mukizat peringe. ColbuFaH MallIap.IbiH
€T  OHIMAUIIIHIH Kbl  CHUIATTaMachl.
BHOXMMMSITBIK ~ TIPOLIECTEP/IIH ~ OCEPIHEH €T
KYpPaMBbIHBIH, KaCHETTEPiHIH JKOHE
KYpBUIBIMBIHBIH ~ e3repyi. Cakray Ke3iHperi
€T/IeT1 e3repicTep.

(buzmoIOrNYeCcKre CBOIicTBa
MUKPOOPTaHU3MOB, HCIIOJIb3yEMBIX B
MIPOU3BOICTBE MOJIOYHOH MIPOTYKIIHH.
CenbCKOXO03SIMCTBEHHBIE )KMBOTHBIE KaK ChIPhE
JUISL  MSCHOW  mpoMmbiluieHHOCTH.  OOmias
XapaKTEPUCTHUKA  MSCHOM  MIPOIYKTUBHOCTH
yOOWHBIX JKMBOTHBIX. M3MeHeHue cocTaBa,
CBOMCTB M CTPYKTYphl MsAca TOJ BIUSHUEM
OMOXMMHMUYECKMX TMpoIleccoB. M3mMeHeHUs B

MsiCe IIPU XPaHEHUH

production of dairy products. Farm animals as
raw materials for the meat industry. General
characteristics of meat productivity of slaughter
animals. Changes in the composition, properties
and structure of meat under the influence of
biochemical processes. Changes in meat during
storage

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

AviTxxanosa U.H.

\ Terza .M. ‘
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