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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajJoTbl JKYWEJICHreH TaHjaay OOMbIHIIA
TIOHJIEP TI31MiH YKOHE OJIap IbIH KbICKA CHUIIaTTaMacChlH KapacThIPaIbl.

CTyIeHT MaMaHIBIKTapJblH MIHACTTI KOMIIOHEHT/’)KOFapbl OKY  OpPHBI
KOMITOHCHTIHIH  TOHJEPIH MEHIepPYMEH KaTap, YCHIHBUIBIII OTBIpFaH TaHIAy
OOWBIHIIIA TTIOHIEP/I1 TAHIAIT aTyhI THIC.

ONeKTUBTI TOHAEPAl TaHjaayFa »dBaizep KeHec Oepeni. Maructpant
sABal3epMeH Oipiiece OTBIPBIN, CTYACHTTHIH JKEKE OKYy >KOCHapblH Kypy YIIiH
MIOHJIEPTe KA3bUTY HBICAHBIH TOJITHIPAIIBI.

Kypmerti crygenrrep! bimim 6epy TpaeKTOPHUSCBIHBIH OipTYTAaCTHIFBIHBIH
oitmacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JailbIHIBIFbIHBI3IBIH
JIEHrel1HEe BIKIaJ €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  KaTajor
AJIEKTUBHBIX JUCLMIUINH, KOTOPBIA MPEACTABISAET COOOM CHCTEMaTHU3UPOBAHHBIN
NepeyeHb AUCUUIUIMH KOMIIOHEHTA IO BBIOOPY U COAEPIKUT KPATKOE UX OIHCAHHUE.

Hapsay ¢ n3yyeHneM AMCHMIUIMH 00S3aTENbHOTO / BY30BCKOTO KOMIIOHEHTA,
oOy4Jaronuiicss JTOJDKEH BbIOpATh Ml W3YYEHUs JUCUUIUIMHBI KOMIIOHEHTa IO
BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCHUIUIMH JAaeT 3/aBaiizep. Bmecte ¢
HUM CTYJEHT 3amoJyiHsgeT (opMmy 3alucHU Ha JUCUMIUIMHBL Ay coctaBieHus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxxkaemble cTyfeHThl! BaXXHO DIOMHUTB, 4YTO OT TOr0, HACKOJBbKO
MpOJlyMaHHOW H 1IeocTHOM Oyzner Baima oOpa3oBaTenbHas TpaeKTOPHS, 3aBUCHUT
ypoBeHb Barneit npodeccrnonaabHOM MOATOTOBKH, KaK OyIyIIEero CIeHaIncTa.

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.



CemMecTtp 0oiibIHIIA 3JIEKTUBTI MOHAepai 001y /Pacnpenenenne 31eKTUBHBIX
aucuIuInH no cemecrpam / Distribution of elective courses by semester

[Tonniy ataysl / HaumenoBanue aucuurminael / The name of the discipline

Kpenurrep
caHbl /
Kom-Bo

KpeIuTOB/

Number of
credits

AxaneMust
JIBIK
Ke3eH/
Axan
nepuo/
Academic
period

KyKpIK oHE chI0aiinac >KeMKOPJIBIKKA KapChl MOJICHUET Heri3aepi / OCHOBBI
npaBa U aHTUKOPPYHIIMOHHOM KyJabTypsl / Basics of Law and Anti-
Corruption Culture

DKOJIOTHS JKOHE TIPUIUTIK KayIci3Airi / 9Koaorus u 6€301macHOCTh
xu3nenestensaoct/ Ecology and Life Safety

DKOHOMUKA KOHE KOcINKepik Herizaepi/ OCHOBBI SKOHOMUKH U
npeanpuHUMarenscTBa/ Basics of economics and business

KembacmpLibik Herizaepi / OcHoBwl muaepeTBa / Basics of Leadership

WHKITI03UBTI ©3apa 9peKeTTeCY 3TUKACH /ITHKA HHKIIIO3UBHOTO
B3auMmoaenrcreus/ Ethics of inclusive interaction

Hurtonorus/ Hurtonorus/ Cytology

Maun miapyainsiibiEsl Herizaepi / OcHOBBI )XKHBOTHOBOICTBA / Fundamentals
of livestock production

Anam xoHe sxanyapnap Gpusnonoruscel /OU3N0IOTHS YETOBEKA U
#unBOTHBIX/ Human and animal physiology

OCIMIIKTIH (PU3HOIOTHICH MEH OMOTEXHOJIOTUACH / DU3NONOTHS U
o6uotexHoznorus pacrenuii / Physiology and Plant biotechnology

}KaJ'IHI)I KOHC MOJ'ICKy'J'IaJ'IBIK TCHCTHUKA / O6ma51 n MOJ'IeKyJ'ISIpHaH FCHCTI/IKa/
General and Molecular Genetics

Mornexymspiablk butexHonorus/ Monekynspaas 6uorexsosnorus / Molecular
biotechnology

Dusumosnorus / Enzymology

Kacymaneik 6notexnosnorus / Kinerounas 6umorexuonorus / Cell
biotechnology

MuxkpoOuosorus xoHe BUpyconorus / MUKpoOHonorust U BUpycosiorust/
Microbiology and Virology

Muxkpoopranuzmzaep OnorexHonorusicsl / buorexnonorus
MukpoopranuzMoB / Microorganism biotechnology

FCH,[[iK 7KOHC KaCyHIAJIbIK I/IH)KCHCpI/ISI/ I'ennas u xkjeTouHas HHXXCHCPUA /
Gene and cell engineering

AybuliapyanbUiblFbl 0MO0TEXHOJIOTHACH / CeabCKOX03iCTBEHHAs
ouorexnonorus / Agricultural biotechnology

Nmynnpl Ouorexnonorus / UmmyHno6uorexHosorus / Immunobiotechnology

MeaunuHambIK JKoHE BETEPUHAPHSIIBIK OMOTEXHONIOTHS / MeauIMHCKas 1
BeTepuHapHas omorexnosnorusi / Medicine and veterinary biotechnology

Minor 1

5,5

DKCIIepUMEHT TEXHUKACHI XKoHe HoTHxkenepai oHaey/ Texunuka
JKCIIEpUMEHTa U 00paboTKu pe3ynbTratoB / Methods of experimental work

Toxupibenik icTig oaicremeci / Metoauka onsiTHOrO ena / Methodologics
of laboratory work




Onnipictik ouorexnosorus / [IpomeinineHHas OMOTeXHOIOTHUS /
Biotechnology in Industrial production

Konnan6amner 6uorexuonorus / [puknamuas 6uorexunonorus / Applied
biotechnology

buorexHonorusinars! mporectep xkoHe anmnaparrap / [Iporeccsr n anmapatsl
B OuotexHosoruu / Processes and apparatus in biotechnology

OHEpKCINTIK OMOTEXHOJIOTHS KOCITOPBIHAAPHIH Kobanay /
[TpoekTupoBaHue NPEANPHUIATHIT OHOTEXHOJIOTHUECKOM MTPOMBIIIICHHOCTH /
Designing of enterprises of biotechnological industry

Cankpinnary Texuukacel/ Texnuka xonona /Technique of cold

Taramneik xumust / [Tumesas xumus / Food chemistry

Minor 2

5,5

I'enomuxka / Genomics

BHOTEeXHOIOTUAHBIH TeHETHKAIBIK Heri3epi / ['eHeTnueckne OCHOBBI
o6uotexnoznoruu / Genetic bases of biotechnology

AYBIT MapyamibUIbIK MaJAapbIHBIH TYPJIepi OOWBIHIIIA CEIEKINS JKOHE
ouotexHonorusacel / Cenekuus 1 ONOTEXHOJIOTHS CETTbCKOXO035ICTBEHHBIX
AKHMBOTHBIX 110 BUJaM / Selection and biotechnology of farm animals by types

Taram 6uorexnonorusicel / [lumesas 6unorexnomnorus / Food Biotechnology

OHuipic GMOTEXHOIOTHACHIHBIH KOCIOPBIH xKa0apIKTapsl / O6opynoBanue
NpeANPHUITHI OMOTEXHOJIOTHUECKOU MpombinuieHHocTH / Equipment of the
enterprises in biotechnological industries

ABBIK-TYJIIK 6eHIMAEpiHIH OuoKayinci3airiy/ buodezonacHOCTs MPOAYKTOB
nutanust / Biosafety of food

OmbOpuonnxkenepus / OmopuonHxenepus/ Embryoengineering

buonorusubik 6encenal 3aTTapabl ally TEXHOJIOTUACH / TeXHONIO0rus
noJtyueHus: ononorndecku akTUBHBIX BemecTB / Technology for the
production of biologically active substances

ABBIK naiibIHaayIbIH OMOTEXHOJOTHSUIIBIK HeTi3epl/ buoTexHonoruyeckue
OCHOBBI KopMmonpuroToBiieHust / Biotechnological bases preparation of a
forage

Cranmaptray, cepTudukarray xoHe merposorust/ CTaHaapTH3anus,
ceprudukarms u metposorus/ Standardization, certification and metrology

Main IapyamblIbIF BIHJAFbI OMOTEXHOJIOT M / BUOTEXHOIOT M JKUBOTHBIX
/Animal biotechnology

ET sxoHE cyT eHIMAEPIHIH OMOTEXHOIOTHICH/ BHOTEXHOIOTHS MOJIOYHBIX U
MsICHBIX ITpoaykToB/ Biotechnology of dairy and meat products




1 2 kypc cTyaeHTTepiHe apHAJIFaH 3JIeKTHUBTI IIHAeP / DJIeKTUBHbIE JUCHUIIMHBI VISl CTY/IeHTOB 2 Kypca/
Elective disciplines for 2nd year students

KYKbIK s1cane coloaiinac jieemKopavlKKa Kapcol maoenuem nezizoepi / Ocnoewt npaea u anmuxoppynyuounoi Kynomyput / Basics of Law and Anti-Corruption Culture

Oky makcamul / Yueonaa yenw/ Purpose

Crpif0aiinac  JKeMKOPIJIBIKKAa Kapchl iC-KUMBLIT OOHBIHIIA
KYKBIKTBIK OUTiIM MEH a3aMaTThIK YCTaHBIM >KYHeciH
KaJIBINTACTBIPY.

CdhopmupoBate cHCTEMYy TPaBOBBIX 3HAHHH W
TPaXOAHCKOH  MO3WIMH 10  HPOTHBOJCHCTBHUIO
KOpPYILHH.

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

Ok

vimy Hamuorceci / Pesynomamot 06yuenus / Learning outcomes

KypeTsl €9TTi asikTaraHHaH KeiiiH OlniManymbLiap

- Ka3ipri KOFaMHbBIH ©3€KTi MoceJenepiHe KaThICThI ©31HIH
MOPAJIBJIBIK MO3UIUACHIH TYXKBIPBIMIANIBI JKOHE CayaTThl
TYpZE TNeIACHIi;

- a3aMaTTHIK JKayanKepIILTKTi, KOIIOACIIBUIBIKTEI, KOCi0H
Mocesenepal Iemyae THIMIL  YKBIMABIK KYMBICTBI
KepceTei;

Mocae yCHEUIHOT O 3aBepIIeHus Kypca
odyuyarommecs: 0yayT

-popmynupoBaTh M TpPaMOTHO apryMEHTHPOBATh
COOCTBEHHYIO HPaBCTBEHHYIO HO3UIIHIO o
OTHOIIEHHIO K aKTYaJIbHBIM ITpo0jeMaM COBPEMEHHOTO
o011ecTBa;

-JIEMOHCTPUPOBATh TPAXKIAHCKYIO OTBETCTBEHHOCTD,
munepctBo, 3¢dekTuBHYIO pPadoTy B KOMaHAe NpHU
penieHrd NpodecCHOHATBHBIX 33/1a4;

After successful completion of the course, students will be
- to formulate and competently argue their own moral
position in relation to the urgent problems of modern society;
- demonstrate civic responsibility, leadership, effective
teamwork in solving professional problems;

Kypcmuviy

Kvickauia mazmynot / Kpamkoe codepacanue kypca/ Course summary

MemiiekeT TeH KYKBIKTBIH Heri3ri yFeIMJapbl MeEH
Kareropusutapel. KYKBIKTBIK ~KapbIM-KaThlHacTap. KP
KOHCTUTYIUSUTBIK KYKBIFBIHBIH Herizaepi. KP Oximmrimik
JKOHE KBUIMBICTHIK KYKBIK Herizmepi. KP AszaMaTThIK
KYKBIK Heriznepi. "CeiOaiinac >KeMKOPIBIK" YFBIMBIHBIH
TEOPHSUIBIK-9/1iCHAMAIIBIK Heri3zaepi. Ceibaiinac
JKEMKOPJIBIKKA  Kapchl  IC-KUMbBUT ~ IMAPThI  PETiHE
Ka3aKCTAHABIK KOFAMHBIH  OJICyMETTIK-DKOHOMHUKAJIBIK
KaTBIHACTAPBIH KeTinAipy. Cribaiinac >KeMKOPIIBIK MiHEe3-
KWIBIK TaOWUFATBHIHBIH TICHXOJOTHSJIBIK EPEKIICITIKTEePi.
Cerlbaitnac KEMKOPJIBIKKA KapChl MOJCHHETTI
KaneinTacTelpy. ChlOaiiac KEMKOPIBIKKA Kapchl  ic-
KAMBII ~ MOCCIICJIEPIHE MEMIIEKET IIeH KOFaMJIBIK
YUBIMIAP/IBIH ©3apa i1C-KUMBLIHI.

OCHOBHBIE TOHATHA W KaTErOpUM TroOCyJapcTBa H
paBa. [IpaBoBsIe OTHOILLIEHHS. OcHOBBHI
KOHCTUTYLIMOHHOT'O npasa PK. OcHoBBI
aJIMUHHUCTPATUBHOTO H yronosHoro mnpasa PK.
OcHoBbl rpaxxnanckoro mnpaBa PK. Teoperuko-
METOAOJIOTHYECKAE OCHOBBI TOHITUS «KOPPYIIIHNY.
CoBeplIeHCTBOBAHUE COLMANBbHO-9KOHOMHYECKUX
OTHOIIEHUH Ka3aXCTaHCKOTO OOILIECTBA KaK YCIOBHS
NIPOTUBOAEHUCTBHIO  Koppynuuu. Ilcuxonoruueckue
0COOEHHOCTH TIPHPOJIBI KOPPYNIIHOHHOTO ITOBEICHHS.
@opMUPOBAHUE  AHTUKOPPYNLMOHHOM  KYJBTYPBHIL.
BsanmopeiictBue rocynmapcTBa M OOIIECTBEHHBIX
OpraHu3anui B BOIPOCAX MPOTUBOACUCTBUS
KOPPYIIHH.

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 "corruption”.
Improvement of socio-economic relations of the Kazakh
society as a condition for combating corruption.
Psychological features of the nature of corrupt behavior.
Formation of an anti-corruption culture. Interaction of the
state and public organizations in anti-corruption issues.

bazoapaama ycemexwici / Pykosooumens npozpammsy/ Programme manager

BaiitacoBa M. XK.

| Ayb6akuposa 3.b.




AKono2us yicone mipwinik Kayincizoici / Ixkonozua u bezonacnocms ycusnedeamenvnocmu/ Ecology and Life Safety

Oky makcamul / Yueonan yenv/ Purpose

Texnocdepa MeH TabuFu OSKOXKyiedep KbI3METiHAETI
KayillTl JKoHE TOTEHIE KayilTi >KaFjaiylapaa ecKepTy
KabiJeTTepi JKoHe SKOKOPFay OijIay bl KJIBINTACTHIPY

@dopMHUpPOBaHHE  JKO3AIIUTHOTO  MBIIUICHUS U
CIIOCOOHOCTH MpeaynpexaeHUsI OIIaCHBIX "
Ype3BBIYAHHBIX CHTyallud B  (YHKIMOHUPOBAHUH

TIPUPOJTHBIX SKOCHCTEM M TEXHOC]EPHI

Formation of eco-protective thinking and the ability to
prevent dangerous and emergency situations in the
functioning of natural ecosystems and the technosphere

Oxwvimy naomuoceci / Pesynomamot o0yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHAH Keiiin 6imiMamxymbLiap
- 1UQPIBIK KOPFAHBIC JKOHE KAYINCI3MIK KypalaapbiH
KOJIZTaHaIbl;

IMocae YCIIELTHOT O
ol0yuyarommuecs: 0yayr

- TpPUMEHATH CpEICTBa
0€e30IacHOCTH;

3aBeplICcHUS Kypca

OUPpPOBOH  3amIUTHl U

After successful completion of the course, students will be
- apply digital protection and security means;

Kypcmuviy

Kvickauia mazmynnt / Kpamkoe codepacanue kypca/ Course summary

Aytakomnorus. Jlemakonorus. Cunskonorus. buocdepa-
HOOC(EpaNbIK KOHIEMIUICH. TaOUFu pecypcTapbl KoHE
omapael  THIMAI  TAimanaHy. Kazipri  sxahanmst
9KOJIOTHSLITBIK KOHE QJIEyMETTIK -3KOJIOTHSLITBIK
Mmocenenep. KopiiaraH opTa JKkoHE TYPaKThl Jlamy.
Kazakcran TypakThl namy sxomibiHaa. JKackln 3KOHOMHUKA.
Komnaitner KayinTi
3usHIBL (akTopiapbly KikTenyi. TereHiie »xarnmainap

TdeKeJ’II{iH KOHUCIIIIUSACHI. KOHC

Ke3iH/Ier iC-KUMBUIIAp PeTTIri

AyT3KOJIOTHS. Jemakonorus. Cunskonorus.
BrocdepHo-HOoOChepHas  konumenums. IlpuponHsie
pecypcbl M palMOHAIBHOE  IIPUPOJOIOIH30BAHME.
I'mo6anbHbIE 9KOJIOTUIECKHE u COILIMATBHO-
9KOJIOTUYECKHE Ipo0IeMBI COBPEMCHHOCTH.
Oxpyxaromast cpera W YCTOHYMBOE  pa3BUTHE.
Kazaxctan Ha @yTM K YCTOMYHMBOMY Ppa3BUTHIO.
3eneHas skoHOMUKA. KOHIlENIMS MpUeMIeMOro pucka.
Knaccudukarnus onacHelX W BpegHbIX (akTopos.
ITopsiiok AeWCTBUN IPU YPE3BbIYANHBIX CUTYALUIX

Autecology. Demecology. Synecology. Biosphere-noosphere
concept. Natural resources and rational use of natural
resources. Global ecological and socio-ecological problems
of our time. Environment and sustainable development.
Kazakhstan is on the way to sustainable development. Green
economy. The concept of acceptable risk. Classification of
dangerous and harmful factors. Emergency procedures

Bazoapnama scemexuiici / Pykosooumens npozpammul/ Programme manager

XKoxymesa 3.I

| Koxesaukos C.K.




DKonomuxa rHcane Kacinkepnix nezizoepi / OcHo6bl IKOHOMUKU U RPEORPUHUMAMENbCMEa /

Basics of economics and business

OKy makcamul / Yueonan yenw/ Purpose

CanayaTThl SKOHOMHUKAIBIK OWIBI, 0OOCEKENEeCTIK OpTajaa
KOCIMOPBIHAAPABIH ~ TAOBICTBI  KOCIMKEPIiK  KbI3METIH
YUBIMAACTBIPYABIH ~ TCOPHUSIIBIK — JKOHE  TOKIPHOCINIK
JIAFIBUIAPBIH KAJIBIITACTRIPY

(DOpMI/IPOBaHI/Ie 9KOHOMHUYECCKOT'O 06pa3a MBIJICHWA,
TCOPCTUICCKUX u MPAKTUICCKUX HaBbIKOB
OopraHusanuu ycnemﬂoﬁ npeaanHnMaTenchoﬁ
JCATCIIBHOCTHU Hpe[[HpI/IHTI/Iﬁ B KOHKypeHTHOﬁ cpeac

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

Oxvimy nomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH Keiiin 6imiManymbliap

- Ka3ipri KOFaMHBIH ©3€KTi MocelenepiHe KaThICTHI ©31HIH
MOPANBIBIK MO3UIUACHH TYXKBIPHIMIANIEI JKOHE CayaTThl
TYpIC OoNenaeii;

Iocae yCHEeLIHOr o 3aBeplICHUSs Kypca
o0yuarommecs Oyayr

- ¢opMynupoBaTh M TPaMOTHO apryMEHTHPOBAaTh
COOCTBEHHYIO HPaBCTBEHHYIO TIO3HIHIO 1o
OTHOIICHMIO K aKTYaJIbHBIM ITpo0IeMaM COBPEMEHHOTO
oOrmrecTBa

After successful completion of the course, students will be
- to formulate and competently argue their own moral
position in relation to the urgent problems of modern society;

Kypcmuviy

Kvickauia mazmynst / Kpamkoe codepacanue kypca/ Course summary

DKOHOMHUKA KBI3MET €TYiHIiH ipreii mocenenepi. Kamuran.
CypaHbIC TI€H YCHIHBIC HapbIFbl. bocekenecTik koHe
MoHomnoius. Kacinkepuik: TyciHiri, MoHi, HEri3ri Typiepi
JKOHE  YUBIMAACTBIPY  HBICAHIAPHI. Kacinkepiik
KbI3METTerl Toyekesnuep. KoMMepuusubIK KYIUsS JKoHE
OHBI  Kopray  Tocimmepi.  Kocimkepnik — KbI3MeETTi
Kap KbUTaHIbIpy. Kacinkepitik MaJIeHHETi )KOHE STHKACHL.

OyHpaMeHTaIbHbIE TPOOIEMBl  (PYHKIHOHHUPOBAHHS
skoHoMMKH. Kanutan. PeiHok Crpoc U npeasioxkeHue.
Koukypennust 1 monononus. [IpeanpuHuMaTenbCTBO:
MOHATHE, CYIIHOCTb, OCHOBHBIE BHUABI U (OPMBI
opranM3auuu. Pucku B IOpeaNpUHUMATEIbCKOMN
nesitenbHOCTH. KomMmepyeckass TaiiHa M CHocoObI ee
3amuTel. duUHAHCUpOBaHUE NPEANPUHUMATEIIBCKON
JIeSITEILbHOCTH. KynbTypa H JTHKA
NpeANPUHUMATEIbCTBA

Fundamental problems of the functioning of the economy.
Capital. Market Supply and demand. Competition and
monopoly. Entrepreneurship: the concept, essence, main
types and forms of organization. Risks in business activities.
Trade secret and ways to protect it. Financing of
entrepreneurial  activity.  Culture and  ethics  of
entrepreneurship

bazoaprama scemexuici / Pykosodumenv npozpammsr/ Programme manager

Bassurosa U.A.

| Imuar B.A.




Kowbacuvinvlk necizoepi / Ocnogul nudepcmea / Basics of Leadership

Oky makcamul / Yueonan yenv/ Purpose

OUTiIM  anymbUIapAiH  KeIIOACUIbUIBIK  KAaCHETTEP,
CTHIIBACPI, KOCIOPBIH, aiiMaK JKOHE JKalmbl eIl
JICHreHiHme ocep €Ty OMICTepiH THIMIl maijanaHy

OBIIaJICHHE 00ydJaromuMucs CTy/ICHTaMH
METONOJIOTHE W TpakTUKOH  3ddekTuBHOrO
yIpaBJIeHUs] MOBEJCHUEM M B3aUMOJIEHUCTBUEM JOACH

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

apKbUIBl  aJaMIapAblH  MIHE3-KYJIKBIH  JKoHEe e3apa | myreM J(QQEeKTUBHOTO HCIOJIb30BaHUS JHICPCKHX
opekerTecyiH  Thimai  Gackapy ~— ojicTeMeci  MeH | KauecTB, CTWJEW, METOJOB BIMSAHHMS Ha YypoBHE | country asa whole
MIPAKTUKACBIH MEHIepPY MIPEIIPHUATHS, PETHOHA U CTPAHEI B [IEJIOM

Oxwvimy naomuorceci / Pesynomamot 00yuenus / Learning outcomes

KypeTsl €9TTi asikTaraHHaH KeiiiH OlriManymbLiap
- a3aMaTTHIK JKayanKepIILUTiKTi, KOMOaCIIBUTBIKTEI, KciOn

Hocae YCIEeIHOT 0
o0yuarommecs Oyayr

3aBepIIeHHs Kypca

After successful completion of the course, students will be
- demonstrate civic responsibility, leadership,

Mscenenepz{i Wwemyae THIMAI  YKBIMABIK KYMBICTBI | - JIEMOHCTPHPOBATb TPAXKIAHCKYI0 OTBETCTBEHHOCTD, | offective  teamwork  in solving professional
KepceTei; THUAEpPCTBO, 3P(EKTHBHYIO paboTy B KOMaHIE IpH roblems:
penreHnH Mpo(eCcCHOHANBHBIX 3a/1aY p !
Kypcmoty kvickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary
KembacuibutbIKThIH TaburaTel MeH MoHI. Kembacmsutbik | [lpuposa wu  cymmocts suaepctBa. JlumepctBo u | The nature and essence of leadership. Leadership and
KOHE  MEHE[KMEHT.  KemOacmbUIbIKThIH — JOCTYpii | MeHepkMeHT. TpaauinoHHbIe KOHIeNMA auaepcTsa. | management. Traditional leadership concepts. Innovative
KOHIeNusiapel.  KembacibUIbIKTBIH —~ HHHOBAIMSIIBIK | MHHOBaMOHHBIC KOHIenuu numepctBa. [pymmsl, | leadership concepts. Groups, teams and team building.

KOHIleMIMsIapel. Tornrap, KOMaHgajgap >OHe KOMaH[a
Kypy. KembacisIHbIH 1aMyBI.

OsrepicTepai Ky3ere acelpy Ke3iHAErl KeuIOaCIIbLIBIK,
KerbacuibLibIK Macesesnepi.

KOMaH 16l 1 KOMaH1000pa3oBanue. Pazpurue nuaepa.
JlunepcTBO P OCYIIECTBICHUH H3MEHEHUH.
[TpoGnemsl muIepCTBa.

Leader development.
Leadership in the implementation of changes. Leadership
problems.

bazoapnama sncemexuici / Pykosodumenwv npozpammsl/ Programme manager

Ecimxau I'.E.

| To6s108 K.T.
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Huxniozuemi o3apa apexemmecy smukacyl /IMuKa UHKII03UueH020 g3aumoodeiicmeus/ Ethics of inclusive interaction

Oky makcamul / Yueonan yenv/ Purpose

OimiM  anmymbilap — apachlHAa — MHKIIO3MBTI  @3apa
OPEKETTECTIKTIH MHKIFO3UBTI MOJICHUCTI MCH OJICYMETTIK-
MICUXOJIOTHSUTBIK, HET13/ICPiH KAIBIITACTHIPY

(DOpMI/II)OBaHI/Ie y 06yqarom1/1xcsi WHKJIIO3UBHOM
KyJIbTYpbl W COLHHUAJBHO-TICUXOJOTMYECKHUX OCHOB
MHKJIIO3UBHOTO B3aUMOJCHCTBUS

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

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

Kypers! ¢oTTi assiKTaraHHaH Keiiin 6inimanymbliap

- TyIFaapaliblK, OJCYMETTIK JKOHE KOCIOM KapbIM-
KATBIHACTBIH ~ OPTYPJdl  CaJalapblHAarbl  JKaFdaiIpl
Oaranayra,

- Ka3ipri KOFaMHbBIH ©3€KTi MoceJenepiHe KaThICThI ©31HIH
MOPAJIBJIBIK MO3UIUACHIH TYXKBIPBIMIAN/IBI JKOHE CayaTThl
TYpZE TNeIACHIi;

HocJe yCHEeUIHOT 0 3aBeplIeHUs Kypca
ol0yuyarommecs: 0yayT

- JaBaTh OLEHKY CUTyallMHM B DPa3IM4HBIX cdepax
MEXKIMYHOCTHOM, COIUATBHOW W MpPOoQeCCHOHATBHOMN
KOMMYHUKAIIUH;

- (¢opMynupoBaTh W TPaMOTHO apryMEHTHPOBATh
COOCTBEHHYIO HPaBCTBEHHYIO HO3UIIHIO o
OTHOIIICHUIO K aKTyallbHBIM Ipo0aeMaM COBPEMEHHOTO
00111eCTBA;

After successful completion of the course, students will be
- assess the situation in various areas of interpersonal, social
and professional communication;

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

Kypcmuviy

Wukmro3us  Oemiri  peTiHme KapbIM-KaTbIHAC JTHKACHL.
WHKIO3uBTI  ©3apa  OpPEKETTECTIKTIH IICHXOJOTHSIIBIK
Heri3mepi. MyrenekTepai OHANTy JKOHE OJIEYMETTIiK-
TICUXOJIOTHSUTBIK, OeftimMey Macenenepi; KOMMYHHKATHBTIK
KY3BIPETTINIK, ©3apa 9pEeKeT eTy ATUKAchl MEH MOJICHHETI,
MYreeKkTep/i KaOblUiiay CTEpEOTHIITEPIH JKEHY IKoHe
OJIApMEH  KapbIM-KaThlHAC  Ke3iHJe  KapbIM-KaTbIHAC
KeZepriiepiH KeHy KOoJIJapbl MEH dicTepi.

B3aumojeiicTBusi.  [IpobGieMbl  peadwinTanuu |
COIMAIbHO-TICUXOJIOTHYECKOW  aJanTallid  JIHIl  C
WHBAJIUIHOCTHIO; KOMMYHHUKATHBHASI KOMIIETEHTHOCTD,
S9THKA M KyJIbTypa B3aUMO-ICHCTBHSA, CIOCOOBI U
METOABI MPEOAOJICHUA CTCPECOTUIIOB BOCIIPUATHA JIULL C
WHBAJIMIHOCTBIO U MPCOJAOJCHUA KOMMYHH-KATHUBHBIX
0apbepoB MPH OOIIEHUU C HUMH.

Ethics of communication as part of inclusion. Psychological
foundations of inclusive interaction. Perception of people
with disabilities in society and culture. Problems of
rehabilitation and socio-psychological adaptation of persons
with disabilities; communicative competence, ethics and
culture of interaction, ways and methods of overcoming
stereotypes of perception of persons with disabilities and
overcoming communicative barriers when communicating
with them.

Kvickauia mazmynnt / Kpamkoe codepacanue kypca/ Course summary
OTHKa o0meHus Kak JacTh WHKJTIO3UH.
[Ncuxomnoruueckue OCHOBBI MHKJTIO3UBHOTO

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

Ypnabaera JL.E.

| ITapxomenko M.A.

| Paxmarynmaa A.P.
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Humonozus/ Humonozusn / Cytology

Oky makcamul / Yueonan yenv/ Purpose

Tipi opranu3mMzep >kacyllallapbIHBIH KYPBUIBICHI, KbI3MET
eTyl, KaWTa IIBIFYbl JKOHE J>KOWBUIY 3aHJbUIBIKTAPbIH
3epITey

H3yyenue 3aKOHOMEPHOCTEN CTpPOEHHUS,
(YHKIIMOHMPOBAHUS, BOCIIPOU3BEICHUS W THOEIH KIETOK
JKUBBIX OPraHU3MOB

Study of the patterns of structure, functioning,
reproduction and death of cells of living organisms

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHaH Keiiin 6imiMamymbLiap

- OHOTEXHOJOTHsAarbl O3bIK OUIIMIE  Heri3JelreH
OuoJI0THS FEUIBIMAAPHI CajlaChIHAAFbl O1TIM MEH TYCIHIKTI
Kepcery;

- OlmiMaep MEH TYCIHIKTepAi KociOM IeHredne KOoJmaHy,
apryMeHTTEpIi TY)KBIPbIMIAY JKOHE OHUOTEXHOJOTHS
callaChIH/IaFbI Mpo0IeManapabl ISy,

- OHMOTEXHOJIOTHS CAJIACHIHIAFBl OKY-MPAKTHKAJIBIK JKOHE
KociOM MiHAETTepAi IIeNly YIIiH TEOPUSUIBIK JKOHE
MPAKTUKAJIBIK OUTIM/II KOJITaHy;

Iocie ycmemrHOro 3aBepuIeHUs] Kypca o0ydJaromquecs
oyayT

-IEMOHCTPUPOBATh 3HAHHWS W TOHUMaHWE B o0NacTu
OHMOJIOTUYECKUX HAYK, OCHOBAHHBIC HA MEPEAOBBIX 3HAHUIX
B OHOTEXHOJIOTHH;

-IPUMEHSTh 3HAHUS U MOHUMAaHUs Ha NPOPECCHOHATBHOM
ypoBHE, GOPMYIUPOBATh APTYMEHTHI M PeLIaTh MPOOIEMbI
00yacTH OMOTEXHOJIOTHH;

-IPUMEHSTh TEOPETHYCCKHE U MPAKTHYCCKHE 3HAHUS IS
pelieHus y4eOHO-TPAKTHYSCKUX H  MPO(HECCHOHATBHBIX
3a7a4 B 001aCTH 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;

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

MornekynablKk OMOJIOTHs Heri3lepi

| OcHOBBI MOJIEKYJISIPHO# GHOIOTHH

| Fundamentals of molecular Biology

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

I{utonorusi, MakcaTtTapsl MEH MiHICTTEpi, 0Oacka
OHOJTOTHSITBIK FBUIBIMIAP apachIHIArbI OPHBL.
LuronorusaHbiH naija 6omybI JKOHE JIaMyBI.
Kacymanapael canuslk 3eprrey ojicrepi. JKacyrmaHbig
JKaINmbl ~ CHIATTaMachl  OWOJIOTHSIIBIK —~ MeMOpaHalap
HETi3iHAe  aBTOHOMIBI  ©3iH-631  OHMIPETIH  IKyiie
peTiHae. DyKapHOTHKAIBIK KIICTKaHbIH, OHBIH

KOMHOHGHTTGpiHiH JKOHC OpraHouATapAblH KYPbUIBICHI

MEH KbI3MeT eryiHiH Oipmiri. [lmactuHamer KemieH
(Tompmxu  ammapater).  JInzocombl.  DHocomanap.
CeKpeTopIIBbIK BE3UKYJIAAP MEH TYHipIIiKTEep.

ITepokcucomanap (rnmokcucomanap).

[uTonorus, uead ¥ 3a4a4yd, MECTO Cpeau IPYIrux
OMOJIOTHYECKUX HAayK. BO3HUKHOBCHHE W  Pa3BUTHE
[UTOJIOTHH. METOIbl  KOJIMYECTBEHHOTO  HCCJICAOBAHUSI
kieTok. OOmas xapakTepuCTHUKa KIETKH KaK aBTOHOMHOM
CaMOBOCTIPOU3BO/ISIIIEHCS CHCTEMBI Ha OCHOBE
Oouonoruvyeckux  MemOpan. EmuHCTBO  CTpOoeHHsS U
(GYHKIMOHUPOBAHUST ~ DYKAPUOTHYECKOM  KJIETKH,  €e

KOMITOHEHTOB W OpraHoOWIOB. [ImacTHMHYATBII KOMIIIEKC
(ammapat Tompmku). JImzocoMbl. DHM0COMBI. CeKpeTOopHEBIE
BE3UKYJIBI M TpaHyJIbl. [lepoKCHCOMBI (TTTHOKCHCOMBI).

Cytology, goals and objectives, place among other
biological sciences. The emergence and development of
cytology. Methods of quantitative cell research. General
characteristics of the cell as an autonomous self-
reproducing system based on biological membranes.
The unity of the structure and functioning of the
eukaryotic cell, its components and organoids. Plate
complex (Golgi apparatus). Lysosomes. Endosomes.
Secretory  vesicles and granules. Peroxisomes
(glyoxysomes).

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

Xanmel KOHE MOJIEKYIabIK T'€HETHKA,
OHMOTEXHOJIOTHS

Kacymanslx

OO6mas 1 MoJieKyJIsIpHasi TeHeTruka, Knetounas
OMOTEXHOJIOTHSI

General and Molecular Genetics, Cell biotechnology

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

la6mymmma H1.C.

| Manyma H.B. |
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Man wapyawwivizel nezizdepi / Ocnoswt acusomnosodcmea | Fundamentais of livestock production

Oky makcamul / Yueonan yenv/ Purpose

aybUIIIapyablIbIK MaJIIapbIHBIH OMOJIOTHSITBIK
epeKIIeIIIKTepPIH YHpeTy, ocipy >KoHE OHIMAEPIH OHIIpY
TEXHOJIOTHSICHIH OKBII YHPEHY

oOyucHue OHMOJIOTUYECKUM 0COOCHHOCTSIM
CENIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX, M3YUYEHHE TEXHOJIOTHU
BBIPAIMBAHKS U TPOM3BOJICTBA PO TYKIIUH

teaching the biological characteristics of farm animals,
studying the technology of cultivation and production of
products

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHaH Keiiin 6imiMamymbLiap

- OHOTEXHOJOTHSAarbl O3bIK OUIIMIE  HEri3JeNreH
OuoJI0THS FEUIBIMAAPHI CajlaChIHAAFbl O1TIM MEH TYCIHIKTI
KepCeTy;

- OlmiMaep MeH TYCIHIKTepAi KociOum AeHrelae KOoJmaHy,
apryMEHTTEpAl TYXKBIPBIMIAY JKOHE OHOTEXHOJIOTHS
caJlachIHJAFbI MpodIeManapabl HIey;

- OMOTEXHOJIOTHS CallaChIHAAFbl OKY-TPAKTHKAJBIK >KOHE
KociOM MiHAETTepAi IIeNly YIIiH TEOPUSUIBIK JKOHE
MPAKTUKAJIBIK OUTIM/II KOJITaHy;

Iociie ycmemrHOTo 3aBeplIeHHs] Kypca o0ydaromquecs
oyayT

- JICMOHCTPHPOBaTh 3HAHHS M MOHHUMAaHHE B 00JaCTU
OHMOJIOTUYECKUX HAYK, OCHOBAHHBIC HA MEPEAOBBIX 3HAHUIX
B OHOTEXHOJIOTHH;

- NPUMCHSATH 3HAHMS U TIOHUMAaHUS Ha TPOPECCHOHATBHOM
ypoBHE, GOPMYIUPOBATh APTYMEHTHI M PeLIaTh MPOOIEMbI
00yacTH OMOTEXHOJIOTHH;

- MPUMEHSTH TEOPETHYECKUE U MPAKTUICCKUE 3HAHUS IS
pelieHus y4eOHO-TPAKTHYSCKUX H  MPO(HECCHOHATBHBIX
3a7a4 B 001aCTH 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;

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

buorexnonorus HbICAaHJIaPhI

| O6BeKTH GHOTEXHOIOTHH

| Biotechnology facilities

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

AyblT IApYHNIBUIBIK ~ MaJIbBIPIBIH IIBIFY Teri MeH
IBOJIIOIIHSACEL. AybImapyanbbIK MaJlIapbIHBIH
KOHCTHTYLUSICBI MEH OJKCTepbepi. AybUIIapyallbUIbIFbl
ManJgapbelH ecipy  amicrepi. AybUIIapyarbuIbIK
MaJJapbIHBIH OHIMALTITL. Ipi Kapa Manl mapyamibUTBIFBL.
JKbUTKBUIApABIH, — TYienepAiH  OHONOTHSUIBIK — JKOHE
HIapyalbUIbIKKa Maigansl epekmernikrepi. Koimap MeH

CIIKIepiH  OWONOTYSUIBIK ~ JKOHE  IapyallbUIBIKKA
nmaigansl - epekmernikrepi. KycrapblHBIH — OHOJOTHSUIIBIK
KOHE  IIapyallblUIbIKKA — Naijgansl  epeKIIeNiKTepi.

AyBUIIapyaIIbUIBIFBl MAAAPBIH a3BIKTaHABIPY.

IlpoucxoxxaeHne W 3BOJIOLUS  CEJIbCKOXO3SHCTBEHHBIX
JKUBOTHBIX. Koucturymus u 3KCTEepbEp
CEJIbCKOXO03SIUCTBEHHBIX KHUBOTHBIX. METO/IbI BHIPAIIBAHUS

CEJIbCKOXO3SIUCTBEHHBIX ~ KHBOTHBIX.  [IpOJyKTUBHOCTH
CEJIbCKOXO3AMCTBEHHBIX  JKUBOTHBIX.  JKHUBOTHOBOJCTBO
KpYITHOTO poraroro CKOTa. Buonornueckue u
XO3ACTBEHHBIE OCOOCHHOCTH  Jlomajned, BepOIIOHOB.

Buonoruueckue U X031HCTBEHHBIE 0COOCHHOCTH OBE€Il 1 KO3.
Buonornueckue W XO3SHCTBEHHBIE OCOOEHHOCTHU IITHIT.
KOpMHCHI/IG CEJIbCKOXO035HCTBEHHBIX JKHBOTHBIX.

Origin and evolution of farm animals. The constitution
and exterior of farm animals. Methods of raising farm
animals. Productivity of farm animals. Cattle breeding.
Biological and economic features of horses, camels.
Biological and economic features of sheep and goats.
Biological and economic features of birds. Feeding farm
animals.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

XKanmel KoHE MOJIEKYNAIbIK T€HETHKa, MOJEKyIIajbIK
OHMOTEXHOJIOTHS

O6m1ast 1 MOJNEKyIApHas TeHeTHKa, MoJeKysipHas
OMOTEXHOJIOTHS

General and Molecular  Genetics, Molecular

biotechnology

Bazoapnama scemexuwici / Pykosooumens npozpammer/ Programme manager

la6mymmma H1.C.

| [Tanyma H.B.
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Aoam xncane scanyapaap uzuonozusacel / Pusuonozus uenogexa u ycusomuvix / Human and animal physiology

Oky makcamul / Yueonan yenv/ Purpose

OpraHu3MHiH, JXYHEJEpAiH, MYIIEIEPiH KbI3METTEePiHIH
(U3HOJIOTHAIIBIK MeXaHM3MepiMeH TaHBICTHIPY;
¢u3noNorus  FHUIBIMBIHBIH ~ JKaHa  JKETICTIKTEpIMEH
TaHBICTBIPY JKOHE JlaMy OoJalliarblH KepceTy; OitiM Oepir,
(U3HOJIOTHATIBIK OFf KAJIBINTaCThIPY

dopmupoBaHue NpOhECCHOHANBHBIX 3HAHMH U YMEHHH B
obmacT  (U3MOJMOTHM  YENOBEKA W JKHBOTHBIX;
O3HAaKOMJICHHE C HOBBIMH HAayYHBIMH JOCTHXCHHUSAMH B
(GHU3MONOrMM M TMEepPCIEKTUBBl DPA3BUTHS, AaTh 3HAHUS B
obsactu ¢uznonoruu

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

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH Keiiin 6imiManymbliap

- DbuorexHomorusmarel O03BIK OUTIMre  HETI3AENTEH
OMOIOTHS FRUIBIMIAPEI CANAaChIHAAFB! O1TiM MEH TYCIHIKTI
Kepcery;

- bimimmep MeH TyciHikTepai KociOM IeHreine KoimaHy,
apryMeHTTEpIi TY)KBIPbIMIAY JKOHE OHUOTEXHOJOTHS
caJlaChIH/IaFbI Mpo0IeManapabl ISy,

- BuoTexHosOrHs CcanachlHIAFbl OKY-MPAKTUKAJBIK KOHE
KociOMm MiHAETTepHl IIemy YHIH TEOPUSUIBIK IKOHE
MPAKTUKAJIBIK OUTIM/II KOJITaHy;,

Ilociie ycmemrHOro 3aBeplIeHHsI Kypca o0ydYarouquecs
oyayT

- JleMOHCTpUPOBaTh 3HAHUS W MOHMMAaHHE B OOJIACTH
OHMOJIOTUYECKUX HAYK, OCHOBAHHBIC HA MEPEAOBBIX 3HAHUIX
B OMOTEXHOJIOTHH;

- [MpumensaTs  3HAHWUS W [OHUMAaHUS  Ha
npoeCCHOHATBHOM YPOBHE, (POPMYITHUPOBATH APTyMEHTHI
U pemaTh mpodeMbl 0071acTU OMOTEXHOJIOTHY;

- IlpuMeHATh TEOPETUUCCKHE U MPAKTHYCCKUC 3HAHUS IS
pelieHus y4eOHO-IPAKTHYCCKUX H  MPO(HECCHOHATBHBIX
3a7a4 B 001aCTH OMOTEXHOIOTHH;

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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

MamannbIKKa Kipicre, MoJiekynanblk 0HoJIorus Herisuepi

Beeznenue B npodeccuro, OCHOBBI MOJIEKYJISIPHON OHOJIOTUH

Introduction to the profession, Fundamentals of

molecular siology

Kypcmuiy

Kbickauia mazmynot / Kpamkoe codepacanue kypca/ Course summary

®u3noNOTUA FHUIBIMBIHBIH JaMybl JK3HIHIAE KbICKala
moiry. XKeke opranaap MeH (yHKIIMOHAIBBI XKyienepiiy
kpi3Meri.  Kosreim  yimanmapaelH  U3HOJIOTHACHL.
Kyiikenep,  onapablH ~ KYpPBUIBICBL ~ OHE  JKYHKe
TAJIIBIKTAPEIHBIH KYpaMbl. KO3FBIIITHIKTH aHBIKTAHTHIH
omictep. OpTanblK XKyiike >XYHeciHIH (H3HOIOTHACHL.
BereratuBTik kylke okyHeci. CHMIAaTHKalbIK KoHE
MapacUMITaTHKAIBIK JKYHKe XKyHeci.

Kparxwuii 0030p pa3BUTHSA (huznonoruu Kak
SKCICPUMCHTANEHOW Hayku. DU3HONOTHA  OTIOCIBHBIX
OpraHoB # (QyHKIMOHAIBHBIX cucTeM. Dusnomorus
BO30YAMMEIX TKaHeWd. HepBB, WX CTpOEHHE H COCTaB
HEPBHBIX BOJIOKOH. METOMBI OIpeneneHus BO30YAUMOCTH.
®uU3M0JIOrHsl UEHTPaIbHONU HEPBHOM cucTeMbl. PU3NOIOTHS
SHAOKPUHHOW CUCTEMBI.

A brief overview of the development of physiology as
an experimental science. Physiology of individual
organs and functional systems. Physiology of excitable
tissues. Nerves, their structure and composition of nerve
fibers. Methods for determining excitability. Physiology
of the central nervous system. Physiology of the
endocrine system.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

Kacymaneik OmoTexHOJOTHA, OMOpoWHXeHepus, Man
[1apyaIIbUIBIFBIHAAFBl OMOTEXHOJIOTUS

Knetounas OnorexHosorus, OMOPHOMHKEHEPHS,
BroTexHONIOTHs )KHBOTHBIX

Cellular  Biotechnology, Animal

Biotechnology

Bioengineering,

Bazoapnama scemexwici / Pykosooumens npozpammer/ Programme manager

Aticna M.OK.

[ Aitcun MK, |
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Ocimoikmin guzuonozusacel men duomexnono2uacol / Puzuonozua u ouomexnonozua pacmenuit / Physiology and Plant biotechnology

OKy maxcamut / Yueonas yenw/ Purpose

bimiM  anymsuiapmiHy  MOIACHM  OCIMAIKTEpAIH  JKaHa
COPTTapblH  KYPYABIH  3aMaHayd  TEXHOJIOTHSIIAPHI
cayachlHAa OUTIM allybl, OJIapAbIH OHIMIUITIH apTTHIPY,
KoJlalicel3  Qakropiapra Te3IMIUIri, COHBIMEH KaTap

[Mpuobperenne oOywarommmucs 3HaHMd B oOmactu
COBPEMEHHBIX TEXHOJOTMH CO3JaHUS HOBBIX COPTOB
KyJIbTYpHBIX PACTE€HHH, IMOBBIMICHUS UX MNPOAYKTOBHOCTH,
YCTOWYMBOCTH K HEOJAronmpusATHbIM (axkropam, a TaKxke

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

KaCylIanblK  JKOHE  TeHIIK-WHXKEHEpIiK  omicTepre | KauecTBa pacTHTEIBHONW MOpOAyKIWH, ocHoBaHHBIX Ha | based on cellular and genetic engineering methods.
HETi3/IeNTeH OCIMIIIK OHIMACPIiHIH canackl. KJICTOYHBIX ¥ TCHHO-WH)KEHEPHBIX METOIaX.
Oxwvimy namuorceci / Pesynomamot 00yuenus / Learning outcomes

KypeTsl €9TTi asikTaraHHaH KeiiiH OlriManymbLiap

- DbuorexHomorusmarel O03BIK OUTIMIe  HETI3IENTreH
OMOIOTHS FRUIBIMIAPEI CANAaChIHAAFB! O1TIM MEH TYCIHIKTI
Kepcery;

- bimimmep MeH TyciHiKTepai KociOM IeHrene KoimaHy,
apryMeHTTEpIi TY)XBIPbIMIAY JKOHE OUOTEXHOJOTHS
caJlaChIHIAFbI IPOOIeMaap bl ICIIY;

- BuoTexHoJOrHs canachlHIAFbl OKY-MPAKTUKAJBIK KOHE
KociOMm MiHAeTTEepHl IIemy YHIH TEOPHSUIBIK IKOHE
MPAKTUKAJIBIK OUTIM/II KOJITaHY;

Iocae ycnmemHoro 3aBepuieHUsi Kypca oOy4darouimecst
oyayT

- JleMoHCTpHpOBaTh 3HAHUS W TOHMMAaHHE B OOJIACTH
OMOJIOTHYECKNX HayK, OCHOBAHHBIC HAa EPEAOBBIX 3HAHUAX
B OMOTEXHOIOTUH;

- [lpumeHATs  3HAaHUA W TIOHUMaHUS  Ha
npoeCCHOHAIBLHOM YPOBHE, (OPMYyIHpPOBATH apryMEHTHI
U pemrath npodsieMbl 001aCTH OMOTEXHOJIOTHY;

- IlpuMeHATh TEOpETUYECKUE U MPAKTUYECKUE 3HAHUSA [
pelieHus y4eOHO-IPAKTHYSCKUX H  MPO(HECCHOHATBHBIX
3a7a4 B 001acTH OHOTEXHOJIOTHH;

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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

MamannbIKKa Kipicrie, MoJiekynanblk 0HoJIorys Herisuepi

Beeznenue B npodeccuro, OCHOBBI MOJIEKYJISIPHON OHOJIOTUH

Introduction to the profession, Fundamentals of

molecular siology

Kypcmoty kvickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary
Ocimaikrep (U3HONOTHICHI MEH OMOTEXHOJIOTHCHIHBIH | [Ipenmer, 3amaun u Metoasl pusnonornun u 6uorexHonoruu | Subject, tasks and methods of plant physiology and
ToHI, MIiHIETTEpi ~ MEH  OJiCTepi. OcimMikrep | pactenuii. Drtambl pa3BuTHs OuotexHojoruu pactenuii. | biotechnology. Stages of development of plant
OUOTEXHOJIOTHSICHIHBIH JamMy KeseHaepi. Ocimaikrepaid | [loaxonsl k uU3y4eHHIO TpolieccoB jku3HenesitensHocTu | biotechnology. Approaches to the study of plant life
TIpUIUTIK ~ OpeKeTiH  3eprrey  Tocuyaepi.  Ocimuik | pacteHuil. AxTyanpHble mpoOneMbl u  mepcrekTuBbl | processes. Actual problems and prospects of plant
OUOTEXHOJIOTUSICBIH JaMBITYBIH ©3¢KTi Mocesienepi MeH | pa3BuTHs OuorexHonoruu pactenuit. Kymerypa wiertok | biotechnology development. Culture of plant cells.
MIepCIIEKTUBAJIAPHI. Ocimaixrep KacyllanapblHblH | pacrenuit.  Kierounass — mmkenepus.  ['enetmueckas | Cellular engineering. Genetic engineering.
monenueti. JKacymianblKk HHKCHepHsS. | CHETHKAJBIK | WHKEHEPHS.
HHXKEHEPHSI.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

JKacymanplk OHOTEXHOJIOTHUS

| Knerounast 6noTeXHOIOTHS

| Cellular biotechnology

Bazoapnama scemexwici / Pykosooumens npozpammer/ Programme manager

Epranuesa T.M.

| Epranuesa T.M. |

15




JKannwl sicone monexynanvik cenemuxa | Oowan u monexkynapnas zenemurxa | General and molecular genetics

Oky makcamul / Yueonan yenv/ Purpose

Aybll mapyambUIBIK  MaJZapbIHBIH — achbll  TYKBIMJIBI
KOPCETKIIITEePiHIH ©3reprimriri KOHE
TYKBIMKYaJIayIIBIIBIK 3aHBUIBIFBIMEH TaHBICY

O3HaKOMUTH C 3aKOHOMEPHOCTAMU
HU3MCHYHBOCTHU IJICMCHHBIX
CEIIbCKOXO03SMCTBEHHBIX JKUBOTHBIX.

HacleOBaHUi U
MIPU3HAKOB y

To familiarize with the patterns of inheritance and
variability of breeding traits in farm animals.

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi asiKTaraHHAH KeliiH 6iniManymbLiap

- buorexHomorusmarsl O3bIK OUIIMIE€  HETI3IENreH
OuoJI0THS FEUIBIMAAPHI CajlaChIHAAFbl O1TIM MEH TYCIHIKTI
Kepcery;

- buoTexHomorus canacblHIAFbl OKY-IPAKTUKAJBIK JKOHE
KociOM MiHAETTepAi IIeNly YIIiH TEOPUSUIBIK JKOHE
MIPAaKTHAKAJIBIK OUTIMAI KOJIJaHy;

- JHK-meH, TeHOepMeH JKYMBIC icTeil Oimy koHE
pexomoOunaanTTH JJHK >xacymanapbeia TypieHaipe Oiry

IMocne ycmemnoro 3aBepuieHHsi Kypca oGydaioniuecst
oyayT

- JleMOHCTpHUPOBaTh 3HAaHUWS W MOHMMaHHE B OOJIACTH
OHMOJIOTHYECKHUX HAYK, OCHOBaHHBIC HA TICPEIOBBIX 3HAHUAX
B OMOTEXHOJIOTHH;

- IlpuMeHATH TeOpeTHIECKIE U MPAKTHISCKUAE 3SHAHUS IS
pelieHns y4eOHO-TPAKTHYSCKAX H TPOo(hecCHOHATBHBIX
3a/1a4 B 00sacTé OMOTEXHOJIOTHH;

- Ymerp paborate ¢ JHK, remamm u mpoBOIUTH
TpaHchopManuio KIeTok pekombunantHoi JJHK

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

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

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

I{uronorus, Masn mapyaiusUIbIFel Heri3uepi

| Huronorus, OCHOBHI >)KUBOTHOBOJICTBA

| Cytology, Fundamentals of animal husbandry

Kypcmoiy kbickauwa masmynot / Kpamkoe codepacanue kypca/ Course summary

I'enom KYPBUIBIMBI JKIHE YHBIMJIACTBIPBLIYHI.
Tykpivkyanaymbuiblk  JJHK pemi. Kenripinren reHom
mamyel.  JHK  KypeUIBIMBI ~ MEH  peIUIMKAIUSCHL.
I'eHeTHKANBIK KOJ. DYKapHOT TEHOMBIHBIH KYPBUIBICHI.
I'enomubiH  Kkemmeni amementrepi. JHK-biH  kinoHImay
JKOHE Tanaaybl. AKysI3 OHOCHHTE31HIH TeHIIK OaKbUIaHYHL.
XpomocomanapaslH — (GYHKIOHMACH  KOHE  KYPBUIBIMBI.
Bupycrap, jxacyma opraHeiiagapbiHbIH, MPOKOPHOTTap
XpoMocamacsl. MHUTO3IBIK XpoMocomainap. MHUTO3IBIK
XpOMOCOMAJIApAAFbl JYKOPHOT JKOHE TeTepOXPOMATHH.
XpomatiH KMHaKTadnybl. JnddepeHnuanasik — Oosy.
Kemrirymri pemnukanusa. ['€HeTHKaIBIK Tayigay: TeHIEp
KapTallapblH KypacTeipy. MyTrauusiap/ps! ajy.

Ctpyktypa wu opranuzamusi reHoma. Poiar JIHK B
HACJIEICTBEHHOCTH. Pa3BUTHE TpeACTaBIEHUII O TEHe.
Crpykrypa u perummkamus JIHK. Enermueckuit ko,
CtpykTypa TeHOMa 3yKapHOT.
OomocuHTe3a Oemka. CrpoeHme
MIPOKapuoT. MuToTHYECKHE
TeTepOXPOMAaTHH B
KommakTuzarmus XpoMaTuHa.
OKpamuBaeMocTb.  KoHbloramms reTepoXpoMaTHHa C
AnepHON 0005109KO11. [Mo3mHss PETUTHKAITHSL.
I'enernyeckuii AHAIN3: KapTUPOBAHUE TEHOB.
ITonyyeHne MyTanuu.

XpPOMOCOMBI.

MHUTOTHYCCKHUX XpomMocoMax.

MoOunbHbIE DJIEMEHTHI
reHoma. Knonuposanue u ananu3 JJHK. ['eHHBINH KOHTPOIH
7 (QYHKIHOHHUPOBAHHE
XpOMOCOM. XpOMOCOMBI BHUPYCOB, KICTOYHBIX OpTaHET U
DyKapuoT u

Jduddepennmanpaas

Structure and organization of the genome. The role of
DNA in heredity. The development of ideas about the
gene. Structure and replication of DNA. The genetic
code. The structure of the eukaryotic genome. Mobile
elements of the genome. Cloning and DNA analysis.
Gene control of protein biosynthesis. The structure and
functioning of chromosomes. Chromosomes of viruses,
cellular  organelles and  prokaryotes.  Mitotic
chromosomes. Eukaryotes and heterochromatin in
mitotic chromosomes. Chromatin compactification.
Differential stainability. Conjugation of heterochromatin
with the nuclear envelope. Late replication.

Genetic analysis: gene mapping. Getting mutations.

Iocmpexeusummepi / Ilocmpexsusumol/ Postrequisites

Tennix JKOHE JKaCyIIaJIbIK
AyBUIIapyambUIBIFBl OMOTEXHOIOTHSCHI

HUHXEHEpus,

I'eHHas 1 KaeTouHas HHXKCHEPHst, CelIbCKOX03HCTBCHHAS
OHMOTEXHOJIOTHS

Genetic and  cellular

biotechnology

engineering,  Agricultural

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

la6mymmma H1.C.

| Ceneyona JLA. |
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Monexynapawvik ouomexnono2us/ Monexkynapuaa duomexnono2us / Molecular biotechnology

Oky makcamul / Yueonan yenv/ Purpose

BrooObekTinepaiH HETi3ri MOJEKYNalblK TeHETHKAJIBIK
MKOHE JKaCyIIANbIK MEXaHU3MJIEpl Typajbl CTyISHTTEPAIH
Kazipri OLTIMIH KaJbITacThIPY

dopmupoBaHHe y 00y4YaromMXCcsi COBPEMEHHBIX 3HAaHUH 00
OCHOBHBIX ~ MOJIEKYJSIDHO-TEHETHYECKUX ¥ KIETOYHBIX
MeXaHH3Max (YHKIIMOHUPOBaHHs OHMOOOBEKTOB

Formation of students’ modern knowledge about the
basic molecular genetic and cellular mechanisms of
functioning of biological objects

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHaH Keiiin 6imiMamymbLiap

- buorexHomorusimarsl  03bIK ~ OlTiMre  Heri3AeireH
OuoJI0THS FEUIBIMAAPHI CajlaChIHAAFbl O1TIM MEH TYCIHIKTI
KepCeTy;

- brortexHomorust canachlHOAFrsl OKY-TIPAKTHKAJBIK JKOHE
KociOM MiHAETTepAi IIeNly YIIiH TEOPUSUIBIK JKOHE
MIPAaKTHAKAJIBIK OUTIMAI KOJIJaHy;

- broTexHoMOTHS canachlHAa OJaH 9pi OKybl 3 OeTiHIIe
KAJFACTBIPY YIIiH KaXKETTi OKBITY JaFAbIIaPBIH JaMBITY

Iocie ycmemrHOro 3aBepuIeHUs] Kypca o0ydaromquecs
oyayT

- JleMOHCTpHpPOBaTh 3HAHWsS W MOHMMAaHHE B 00JacTU
OHMOJIOTUYECKUX HAYK, OCHOBAHHBIC HA MEPEAOBBIX 3HAHUIX
B OMOTEXHOJIOTUU;

- TIpuMeHATh TEOPETUUECKUE U TPAKTHUSCKUE 3HAHUS IS
pelieHuss  y4eOHO-MPAKTHYECKUX U MpOo(heCCHOHATbHBIX
3a/1a4 B 001aCTH OMOTEXHOIOTHH;

- Pa3BuBaTh HaBBIKM O0OydYeHHs, HEOOXOAMMBIC IS
CaMOCTOSITECIILHOTO MPOJAOJDKEHHS NadbHEHIero o0yueHus
B chepe OMOTEXHOIOTUH

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 theoretical and practical knowledge to 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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Iuronorusi, Mas mapyaisUIbIFbl Heri3epi

| Huronorus, OCHOBHI )KUBOTHOBOJICTBA

| Cytology, Fundamentals of animal hushandry

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

Mornekynanblk OHOJIOTHSHBIH HEri3ri OarbITTapbl MeH
namy Oojamarbl. MOJIEKyJIaIbIK OHOJIOTHUSHBIH OHI MEH
MiHzerrepi. ['enetnka, MuKpoOOHONOTHS, BUPYCOJIOTHS,
OMOXMMUS, HYKJICHH KBIIIKBULIAPhl XUMUSICHI MEH
¢usukaHbelH pexi. TYKBIM KyaJaymBUTBIK OenritepiH
Oepinyinmge HYKIICUH KBIIKBUTIaPBIHBIH peiHiH
toxipubenik  momenmemenepi. JHK  xome  PHK
KYPBUIBICHI, KacueTTepi xoHe ¢yHkimsapsl. JJHK xone
PHK M™omekynanelk KYpPBUIBIMBIH 3€pTTEY OHiCTepi.
YUBIMHBIH ~ OpPTYpJl  JCHIeHiHIeri  OpraHM3MICpICTi
TeH/Iep MEH I'eHOMJIAp/IbIH KYPbUIBICHI.

OOBeKTHI, 33a49H, OCHOBHbIC HAIIPABICHUSA U IEPCIIEKTUBHI
pasBuTHS MOJeKylsapHoW Ouonoruu. Ilpenmer u 3amaum
MOJICKYJISIpHOM OuoIoruu. PoJib TeHETHKH, MUKPOOHOJIOTUH,
BUPYCOJIOTHH, OMOXUMHM, XHMHU HYKJIEMHOBBIX KHCIIOT H
¢m3uKH.  DKCIepUMEHTAJIbHBIE  JJOKA3aTelIbCTBA  POJIH
HYKJIIEMHOBBIX ~KHCIOT B Ie€peJadye HacJeJCTBEHHBIX
npusHakoB. Ctpoenne, cBoictBa u pynkun JHK u PHK.
Mertonbl u3yuenus: MmonekyasipHoit crpykrypsl JJTHK u PHK.
CrpoeHHe reHOB U FEHOMOB Yy OPTaHU3MOB Pa3HOTO YPOBHS
OpraHU3aIHH.

Objects, tasks, main directions and prospects for the
development of molecular biology. The subject and
tasks of molecular biology. The role of genetics,
microbiology, virology, biochemistry, nucleic acid
chemistry and physics. Experimental evidence of the
role of nucleic acids in the transmission of hereditary
traits. Structure, properties and functions of DNA and
RNA. Methods of studying the molecular structure
DNA and RNA. The structure of genes and genomes in
organisms of different levels of organization.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

I'eHiK JKoHE KacyIIaIbIK HHKCHEPHS

| I'ennas u kneTouHas WHXXCHCPUA

| Genetic and cellular engineering

Bazoapnama scemexwici / Pykosooumens npozpammer/ Programme manager

Bepmaramberosa H.H.

| Bpenb-Kucenesa .M. |
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2 3 Kypc cTyleHTTepiHe apHAJIFaH 3JIeKTUBTI IIHAepP / DJIeKTUBHbIE JUCHUIIMHBI VIS CTY/IeHTOB 3 Kypca/

Elective disciplines for 3rd year students

Snzumonozusn / Engymology

Oky maxkcamot / Yueonan yenwv/ Purpose

AKyBI3IapABIH ~ KYPBUIBIMEI MEH KBI3METi  CallaChIHJAFb
Ka3ipri 3aMaHFbl TYCIHIKTEp/iH HETi3IepiMEH CTYICHTTEpP.Ii
TaHBICTBIPY, (DEPMEHTATUBTI KaTaIU3/iH HETri3ri TYCIHIKTEpiH
Oepy, JKacyIIaHbIH HETI3ri OHOJIOTHSUIBIK TPOIECTEpiHe
(epMEHTTEp/IiH KaTBICYBIH KAPaCTHIpY.

O3HOKOMIICHHE OOYYAIOUIMXCS C OCHOBAMH COBPEMEHHBIX
MIPEJICTABICHUI B 00JIaCTH CTPYKTYPBI U PYHKIHH OCIIKOB, 1aTh
OCHOBHBIC MOHSITHS (PEPMEHTATHBHOTO KaTalli3a, PacCCMOTPETh
ydacTre (epMEHTOB B OCHOBHBIX OMOJIOTHUYECKHX IpoIeccax
KJICTKH.

To familiarize students with the basics of modern concepts
in the field of protein structure and function, to give the
basic concepts of enzymatic catalysis, to consider the
participation of enzymes in the main biological processes
of the cell.

Oxptmy namuceci / Pesynomamet 00yuenus / Learning outcomes

KypeTbl ¢oTTi assKTaraHHaH KeiiiH 6l1iManymbLiap

- Bimimmep MeH TyciHikTepai KociOM JeHreie KoygaHy,
apryMEHTTepAi  TYKBIPBIMIAYy  JKOHE  OHMOTEXHOJOTHS
caJlachIHAAFbI IpOOIeManap/Ipl HIely;

- BuoTexHosiorus canacklHAa OfaH opi OKYAbI €3 OeTiHIle
KAJFACTBIPY YIIIH KaXETTi OKBITY JaFbUIAPIH JAMBITY

- brOTeXHONMOTHSIIBIK FBUIBIMIAP canachiHAa (GakTinep/i,
KYOBUIBICTAp/Ibl, TEOPHUSIIAPIBI JKOHE ONap/IbIH apachIHIaFbI
KypJesti ToyeaAUTKTep i 01Ty MeH TYCIHY/I KOJIIaHy;,

Ilocne ycnemnoro 3apepumeHns Kypca o0y4yaomuecst OyayT
- IlpuMeHATH 3HAHUS W MOHUMAHUSA Ha MPOGECCHOHATEHOM
ypoBHE, (HOPMYIHPOBAaTH ApryMEHTHl W pemarb MPOoOIeMbI
00J1acTH OMOTEXHOJIOTHH;

- PasBuBaTe HaBbIKM OOy4YeHHUs, HEOOXOAWMBIE IS
CaMOCTOSITENILHOTO IMPOJO/DKEHUS! JAalbHEHIIero oO0y4eHUs B
chepe GHOTEXHOJIOTHU

- [IpuMeHsITh 3HAHUS U IOHUMaHUe (aKTOB, BICHUN, TEOPHI
W CIOXHBIX 3aBHCUMOCTEH MeXAy HUMH B cdepe
OMOTEXHOJIOTHUECKHUX HAYK;

After successful completion of the course, students will
be

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

- 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

Ilpepexsusummepi / Ilpepexeusumot / Prerequisites

buorexHonorus Herizaepi, buoxumus

| OcHoBel buoTexHosioruy, buoxumus

| Fundamentals of Biotechnology, Biochemistry

Kypcmoiy Kbickawa mazmynst / Kpamkoe codepycanue kypca/ Course summary

MEeH (epMEeHTTepAiH  KYPBUIBICHI  Typabl
TYCiHIK. OMIp  KaJbINTACTHIPYJAFbl  JKOHE
KOJIJayarbl aKybI3ZAapAblH ipreii  peii. AKybI3IapbliH
VUIIHIN ~ JKOHE  TOPTIHIN  KYPBUIBIMBIH  MOJICIBCY.
®epMeHTaTUBTI  OenceHAimiK  yFbIMBl.  DepMeHTAaTHBTI
MpOLIECKe HMHTUOUTOpJIap MEH aKTHBATOPJIApIbIH ocepi.
OepmMentTepaiy  OMocHHTE31 AKOHE OHBl  pETTey
MEXaHH3MJIEPI. KoHctuTyTHBTI JKOHE OeliMIenTex,
pernpeccHsUIaHaThIH KOHE HHIYKIHSTTAHATBIH
(bepmentrep.I'enik HHKEeHEpHs HEpPMEHTTEI.

AKy®bI313p
3aMaHayu

CoBpeMeHHBIE TpENCTaBIEHUS O CTPOEHHH OENKoB |
depmenToB. OyHIaMEHTaIBHAS PONH OEIKOB B (HOPMHUPOBAHHHI
U TOJJepXKaHMU KHU3HU. MojenupoBaHue TPETHUYHOH U
YeTBEPTHIHON CTPYKTYphl OenkoB. [Toratue depmeHTaTHBHOM
aKTUBHOCTU. BiusHue UMHrUOUTOPOB U AaKTUBATOPOB Ha
depmeHTaTHBHBIE  mpouecc.  buocunTtes  depMeHTOB U
MEXaHU3Mbl €ro peryisuud. KoOHCTUTYTUBHbIE M allaliTUBHBIE,
penpeccupyeMble W HHIynHpyeMmble (epMeHTH.DepMeHTH
TEHHOW MHKCHEPUH.

Modern ideas about the structure of proteins and enzymes.
The fundamental role of proteins in the formation and
maintenance of life. Modeling of the tertiary and
quaternary structure of proteins. The concept of enzymatic
activity. The effect of inhibitors and activators on the
enzymatic process. Enzyme biosynthesis and mechanisms
of its regulation. Constitutive and adaptive, repressed and
induced enzymes.Enzymes of genetic engineering.

ITocmpexeusummepi / Ilocmpexsuzumot/ Postrequisites

BHOTEXHOIOTHSIHBIH TeHETHKAIIBIK HeTi31epi

| I'eHeTHUEeCKHE OCHOBBI OMOTEXHOJIOTHU

| Genetic foundations of biotechnology

bazoapnama scemekuiici / Pykogooumens npozpammsr/ Programme manager

la6aynmun II.C.

| [Tanyma H.B.
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Kacywanvik buomexnonozusa / Knemounaa ouomexnonozus / Cell biotechnology

Oky makcamul / Yueonan yenv/ Purpose

OMOTEXHOJIOTHSUIBIK ~ FBUIBIMHBIH ~ TEOPHSUIBIK  JKOHE
NpPakTHKAJBIK ~ Macesiesniepi  OOMBIHINIA  CTyAEHTTEpi
JlasipylayIbIH KQXKETTi ACHIeiiH KaMTaMachl3 eTy.

obecreduTs HEOOXOANMBIit YpOBEHb MIOJITOTOBKU
00ydJaromuxcsi MO TEOPETHYECKMM U  MPAaKTHYECKHM
BOINpPOCaM OMOTEXHOJIOTHYECKOH HAYKH.

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

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi asiKTaFraHHAH KeliiH 6iniManymbLiap

- biniMaep MeH TyciHIKTepai KociOM JieHrewae KojnaHy,
apryMEHTTEpIl TY)XKBIpbIMIAY JKOHE OHMOTEXHOJIOTHS
caJlachIHJAFbI MpodIeManapabl HIely;

- buorexnomnorus canacsiHAa oJaH opi OKyAbl ©3 OeTiHIIe
KAJFACTBIPY YIIiH KaXKETTI OKBITY JaFIbIIAPBIH JAMBITY

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapIbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi
KOJIIaHy;

IMocne ycmemnoro 3aBepuieHHsi Kypca oGydaioniuecst
oyayT

- [IpuMeHATH 3HaHUS ¥ IOHUMaHUsI Ha MPO(ECCHOHATLHOM
YpOBHE, (OPMYITUPOBATE apTYMEHTHI U pemIaTh MPOOIEeMbI
o0nacTH OMOTEXHOIOTHH;

- Pa3BuBaTh HaBBHIKM OOYYeHHs, HEOOXOTUMBIC LIS
CaMOCTOSITEIIFHOTO TPOJIOIDKEHIS NadbHEeHIero o0ydaeHus
B c(hepe OMOTEXHOIOTHHI

- IlpumeHATP 3HAHWSA W TOHWMaHHE (AKTOB, SBICHHIA,
TEOPU M CJIOKHBIX 3aBHCHMOCTEH MEXKIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX HaYK;

After successful completion of the course, students
will be

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

- 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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

Anmam koHe >OKkaHyapiap (usuonoruscel, Ocimaiktiy | usnonorus dYeaoBeka u KMBOTHBIX, ®usmonorms wu | Human and Animal Physiology, Plant Physiology and
(U3HOJIOTHSCH] MEH OHOTEXHOJIOTHSICHI OGUOTEXHOJIOTHS PACTEHU Biotechnology
Kypcmoiy kbickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary

JHK, PHK sxone akywi3 cuntesi. Muxpoopranmmaep | JAHK, PHK u cunres Genka. Ocuosusie nonstus redetukr | DNA, RNA and protein synthesis. Basic concepts of
TEHETHKAChl Typajbl OKaIIbl TYCiHiK. MyTaHTTapasl | MukpoopranusmoB. Ot6op wmyrtanroB. JletanmsHoe u | microbial genetics. Selection of mutants. Lethal and
ipiktey. Escherichia coli kacymiaceiHa yisTpakyJriH | MyTareHHOE JeHCTBHE yabTpaHOIeTOBBIX Nydueil Ha kiaetkn | mutagenic effect of ultraviolet rays on Escherichia coli
CoyNeNepiHiH  JieTanbapl JKoHe MyTareHdi opekeri. | Escherichia  coli  Bwimenenwe u unmentudukanus | cells Isolation and identification of auxotrophic mutants
Escherichia ~ coli ~ myrantrapeiabiH — aykcoTpodThl | aykcorpodubix myrantoB Escherichia coli. Tlocranoska | of Escherichia coli. Setting up conjugation experiments.
HACHTUDHKALUSICHI MEH Oeuninyi. Konbioranus | onsiToB  KoHbloranuu. HW3yuenume  wunaynuposanHoro | The study of induced chemical mutagenesis using the
ToKipubesnepin Korw. UHAynupiai XUMUSUIBIK MyTareHe3i | XUMUYeCKOro MyTareHe3a ¢ NpUMeHeHWeM Tecta Oiimca. | Ames test. Setting up the experience of transformation
DiMC  TecTTepiH  KoigaHeil — OKy. Tpadcaykuusi | [locranoBka ombiTa TpaHchopmanun u cneuuduyeckoit | and specific transduction. Polymerase chain reaction

epeKIIeNIKTepi MEeH TpaHCPOpMAILHs TOHKIPUOEIepiH KOIo.
[Tommmepa3apl Ti30EKTi peakIfisl.

TpaHCAYKIHH. HOJ’II/IMCpa3HaH HEnHag peakuus

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

Man [IapyaIIbUTBIF BIHIAFbI OMOTEXHOIOTHA,
Bruonmormsutelk  GenceHi 3aTTapisl aly TEXHOJOTHSCHI,
OHIIpiCcTIK OMOTEXHOJIOTHS

BHOTEXHOIOTHS JKUBOTHBIX, TEXHOJOTHS IOy YCHHUS
OMOJIOTHYECKH aKTHBHBIX BEIIECTB, [IpOMBIIIJICHHAS
OHMOTEXHOJIOTHS

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

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

Artitxkanosa M.H.

| Bpenb-Kucenesa .M. |
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Mukpobuonozusn scane supyconozus / Muxkpoouonozusa u supyconozus / Microbiology and Virology

Oky makcamul / Yueonan yenv/ Purpose

KaJIMbl ~ MUKPOOMOJNOTMST ~ MEH  BHPYCOJIOTHSHBIH
KOHIIENITyaJIb bl Heri3JepiMeH CTYACHTTEPAI
TaHBICTHIPY.

O3HAaKOMJIEHHE  OO0ydJalomuXcsi €  KOHIENTYyaJbHBIMU
OCHOBaMU o01eit MHUKPOOHOJIOTHH u
BUPYCOJIOTHH.

familiarization of students with the conceptual
foundations of general microbiology and
virology.

Oxvimy namuorceci / Pesynomamot 06yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHaH Keiiin 6imiMamymbLiap

- BroTexHONOTHANBIK FRIIBIMIAP callackiHAa (akTinepai,
KyOBLIBICTAP/IBI, TeopHUsLIIapIbl JKOHE OJIapbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi

KOJIIaHy;

- DBHOTEXHONOTWSNBIK OHIMII OHAIPYy TpoLeciHme
HIMKI3ATThIH, JKapThulail (GabpHKaTTapablH KOHE AallbiH
OHIMHIH KYpaMBbI MeH mapameTpIepine
MUKPOOHOIOTHSLIIBIK, XUMUSUTBIK-0aK TEPHOJIOTHSLITBIK,

XUMUSUIBIK JKOHE (PU3HKA-XUMUSIIBIK TAJIAY KYPri3y;

Ilocie ycmemHoro 3aBepuieHHsl Kypca o0ydaromuecs
oyayT

- IlpumensTes 3HaHWsT M NOHMMaHHWE (AKTOB, SIBICHUM,
TEOPUH M CIOXXKHBIX 3aBHCHUMOCTEH MEXIy HHUMH B cdepe
OMOTEXHOJIOTHYECKNX HaYK;

- ITpoBoauTH MHUKpPOOHOJIOTHYECKHH, XUMHKO-
0aKTepHUOIOTHUECKUH, XUMHIECKUI ¥ (PU3NKO-XUMHUYECKUN
aHaIN3 COCTaBa M IAPAMETPOB CHIPhS, MOIYy(PaOpHUKATOB U
TOTOBOM  NPOAYKIMM B  HpoIecce  MPOM3BOIACTBA
OMOTEXHOJIOTHUECKOI MPOTYKIIUH

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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

buorexnonorus HbICaHJaphbl

| O6BeKTH GHOTEXHOIOTHH

| Objects of biotechnology

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

CyT eHiMIEepi MEH CYTTIH CaHUTApIBIK JKaFIalbIH
MHUKpPOOHOJIOTHSBIK Oaranay. ET jkoHe eT eHiMIepiHiH
MuKpobuosorusicel. IlIyXbIK, KOHCEpB XoHE XKapThUIal
OHIMIEP/IIH MUKPOOHOJIOTHSCHI.

MukpoOHoornyeckasi OI€HKa CaHUTAPHOTO COCTOSHHMS
MOJIOKa M MOJIOYHOW MpoayKnuu. MUKpoOHosorus msaca u
MSCHBIX  NPOAYKTOB.  MHKpOOHONOTHS  KOJIOACHBIX,
KOHCEPBHBIX U3JICIHil U M0y (hadpHKaTOB.

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.

Ilocmpexsusummepi / Ilocmpexeusumul/ Postrequisites

BHOTEXHONOTHS  KHUBOTHBIX, TEXHOJOTHS MOJYYCHUS
OMOJIOTHYECKH aKTUBHBIX BEIIECTB, [IpOMBINIIICHHAS
OHMOTEXHOIOTHS

BHOTEeXHOIOTHS )KUBOTHBIX, TEXHOJOTHS MTOIYYCHHUS
OMOJIOTHYECKH aKTHBHBIX BEIIeCTB, [IpOMBIIITICHHAS
OMOTEXHOJIOTHS

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

bazoaprama scemexuici / Pykosodumenv npozpammsr/ Programme manager

Eneycuzosa A.T.

| Eneycusosa A.T. |
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Muxkpoopzanuzmoep buomexnonozusncvs / buomexnonozun muxpoopzanuzmoe / Microorganism biotechnology

Oky makcamul / Yueonan yenv/ Purpose

BroTexHONOrUsIBbIK AeHreie KaHa OHIMIepAl alny YIIiH
MHUKpPOOPTaHM3MJIEp/Al  KEHIHEH KOJJaHy TEOpHSCHI
OOMBIHIIA KOCIMKOWIBIK OLTIMIEpI MeH MeHrepysiepi
KaJIBINTACThIPY

dopmupoBaHue MPOPEecCHOHATIBHBIX 3HAHUH W YMEHUWH 10
TEOPHH IIUPOKOI0 HCHOIB30BAHUS MHUKPOOPIaHU3MOB IS
MOJYYeHHUsT HOBBIX MPOJYKTOB Ha OHOTEXHOJOTMYECKOM

YPOBHE.

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

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHAH KeliiH 6iniManymbLiap

- BHOTEeXHOMOTHSANIBIK FRUIBIMIAD cajachiHaa (akTiiepi,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapIbIH
apachIHIAFBl KYPCNi TOYSIIUTIKTepAi OLTy MeH TYyCiHyIi

ITocae YCIEHIHOI0 3aBEepHICHUSI Kypca oﬁyqalomnecsl

oyayT

- IlpumensTes 3HaHWS W TNOHMMaHWE (AKTOB, SBICHUH,
TEOPUH M CIOXXHBIX 3aBHCHMOCTEH MEXIy HHUMH B cdepe

After successful completion of the course, students
will be

- Apply knowledge and understanding of facts,
phenomena, theories and complex dependencies

KOJIIaHy; OMOTEXHOJIOTUYECKUX HAYK; between them in the field of biotechnological sciences;

- bBHOTEeXHOJOTHSIIBIK OHIMAI  OHIIPY MpOLEciHie | - [MpoBoauThH MHUKPOOHOIIOTHYECKHUH, xumuko- | - Conduct microbiological, chemical-bacteriological,
HIMKI3ATThIH, XKapThulail (aOpHKaTTapablH JKOHE MalblH | OAKTEPHOJOrMYecKui, xumuueckuil u ¢usuko-xumuueckuii | chemical and physico-chemical analysis of the
OHIMHIH Kypambl MeH napaMeTpIiepiHe | aHAU3 COCTaBa W MapameTpoB ChIpbs, moiydabpukatoB u | composition and parameters of raw materials, semi-
MHKPOOHOIOTHAITBIK, XAMHSUTBIK-0aKTEPHONIOTHAUIBIK, | TOTOBOM — mpoxykuuu B mporecce  mpomsBoacta | finished products and finished products in the
XAMHSUTBIK JKOHE (DU3UKA-XUMUSIIBIK TaJIIay KYPTi3y; OHUOTEXHOJOTHYECKOMN MPOIYKIIUH production of biotechnological products;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites
buorexHomorust Herizaepi, boTexHOI0rHUs HBICAHIAPHI OcHOBbI 6M0OTEXHO0THH, OOBEKTHI GHOTEXHOIOTHH Fundamentals  of  biotechnology, Objects  of

biotechnology

Kypcmoiy kbickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary
Mukpoopranu3Maep  OHOTEXHOJIOTHSACHIHBIH — JaMmybl. | Pa3BuTre GHOTEXHOIOTMHM MUKpoopraHm3moB. Ammaparypa | Development of microbial biotechnology. Equipment
BHOTEXHONIOTHSITBIK ypaicrepmi Garamay/islH | 1 KpUTEpHH OICHKH OHOTexHoMornueckux mporeccos. | and criteria for evaluating biotechnological processes.
ammaparypanapsl  MeH ~ KpuTepu-iepi.  Mukpo6Thl | BrHoTexHOMOrHsS TPOM3BOACTBA MUKpOOHBIX MetabosimToB. | Biotechnology of microbial metabolite production.
METabOIUTTEPAIH OHMO-TEXHOJIOTHSLIIBIK eHpipici. | buorexnonorus mpousBojcTBa (epMeHTHBIX mpenapaTtoB. | Biotechnology of production of enzyme preparations.
depmeHTTI npe-napaTTap/ by OMOTEeXHOJIOTHSUIBIK | BuotexHosoruss — monmydeHus:  MHKpoOHO# — Ouomaccel. | Biotechnology of microbial biomass production.

eHIIpici. MUKpOOTH OMOMAacCaHBIH OMOTEXHOJIOTHS-JIBIK
eHIIpici. MukpoopraHusMaep OHOTEXHOJOTHICH JKOHE
OHOKYIIICI3 K. Muxkpooprasusmaep omo-
TEXHOJIOTHSICBIHBIH Ka3ipri 3aMaHFbl 91icTepi.

buorexnonorns MHUKPOOPTAaHU3MOB U 0100€30IacHOCTb.

COBpGMeHHLIC MCETOBI OHMOTEXHOJIOTUH MUKPOOPraHu3MOB

Microbial biotechnology and biosafety. Modern
methods of microbial biotechnology

Hlocmpexsuzummepi / Ilocmpexeusumu/ Postrequisites

ABBIK NafiBIHAAYIBIH OMOTEXHOJOTHSUIBIK Heri3aepi, Er
JKOHE CYT OHIMJIEPiHiH OMOTEXHOIOTHSICHI

BuorexHonornueckre 0CHOBEI KOPMOIPUTOTOBJICHUS,
BbrotexHomorus MOJIOYHBIX H MSCHBIX IIPOJYKTOB

Biotechnological  bases of feed
Biotechnology of dairy and meat products

preparation,

Bazoapnama scemexwici / Pykosooumens npozpammer/ Programme manager

Bepmaramberosa H.H.

| Bpenb-Kucenesa .M. |
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I'enoix srcone sncacywanvi unscenepus/ I'ennas u knemounas undcenepus / Gene and cell engineering

Oky makcamul / Yueonan yenv/ Purpose

I[loH reHmiK KOHE  JKACYIIANBIK  WHXCHEPHUSIIBIK
9KCICPUMCHTTEPl KO VIIH KOJIAHBUIATBIH HETi3Ti
omictep MeH ammaparypa Typajbl iprexi  Oimimpai
KaJIBIITACTHIPAIBI

JucturmuimHa  Gopmupyer (yHIaMeHTalbHblE 3HaHUS 00
OCHOBHBIX METOJaX M ammaparype, MNPUMEHSEMBIX IS
NIOCTaHOBKH TeHHO-KJIETOYHBIX MHKCHEPHBIX
SKCIEPUMEHTOB.

The discipline forms fundamental knowledge about the
basic methods and equipment used for setting up genetic
and cellular engineering experiments.

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHAH Keiiin 6imiMamxymbLiap
- BHOTEeXHOMOTHSANIBIK FRUIBIMIAD cajachiHaa (akTiiepi,

KYOBUIBICTap/IE, TEOPHSIAPIbI JKOHE OJIapIbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MEeH TYCiHymi
KOJIIaHY;

- DBHOTEXHONOTWSANBIK OHIMII OHAIPYy TpoLeciHme
IIUKI3aTThIH, XApThUIAi (aOpUKaTTAPABIH JKOHE ITalbIH
OHIMHIH KYpaMBbI MeH nmapameTpIepine
MUKPOOHOJIOTHSJIBIK, XUMUSUTBIK-0aK TEPHOJIOT HSIBIK,

XUMUSUIBIK JKOHE (PU3HKA-XUMUSIIBIK TAIay KYPri3y;
- JIHK-MeH, TeHIepMEH IKYMBIC icTeil Oimy KoHe
pexombunanTThl JIHK sxacymianapei TypiaeHaipe oiry

Iocie ycmemrHOro 3aBeplIeHHs] Kypca oO0ydaromquecs
oyayT

- IlpumensTe 3HaHUs W MOHHMaHHE (AKTOB, SIBJICHUH,
TEOPHH M CIIOKHBIX 3aBUCHMOCTEH MEXIy HHMHU B cdepe
OMOTEXHOJIOTUYECKUX HAYK;

- [MpoBoauThH MHUKPOOHOIOTHUECKHH, XHAMHKO-
0aKTepUOIOTHUECKHUN, XUMHISCKUN M (PU3UKO-XHUMHUYECKHI
aHaIM3 COCTaBa M MAapPaMETPOB ChIPhs, Mony(haOpUKaToB u

TOTOBOM  NPOAYKIMM B  IpoIlecce  MPOH3BOJACTBA
OMOTEXHOJIOTUUECKOI MPOIYKIUH
- VYmerp paborats ¢ JHK, remaMmu u TpOBOAWTH

TpaHchopManuio KiIeTok pekombunantHoi JJHK

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;

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

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

XKanmel xoHE MOJIEKYIabIK TeHETHKa, MOJICKYIISIPIIBIK
OHMOTEXHOJIOTHS

Obmiast W  MONEKynsApHas TeHeThka, MonekymspHas
OMOTEXHOJIOTHS

General and  molecular Molecular

biotechnology

genetics,

Kypcmuiy

Kbickauia mazmynot / Kpamkoe codepacanue kypca/ Course summary

I'eHnik >xoHE >KaCYINANBIK WHXEHEPHUSHBI 3epTTEy IiCTepi.
Man miapyalibUTBIFBIHAAFBl  KJICTKAJBIK — TEXHOJIOTHsUIAp.
YKanyapnapIplH KIETKaJbIK WHXEHEPHSACHIHBIH HeTi3aepi.
I'enerukansik nHxeHepus Herizaepi. JJHK-mMeH xymbic icTey
omictepi. ['eHjmik  HHXCHEpPHWSIAFbl  BEKTOpiap. Mai
AP yalIbUIbIFbIHAFbI 9MOPUOKYIBTYPAIBIK
OHMOTEXHONOTHAIIBIK 3epTTeylep. 3epTXaHalbIK JKaHyapiap,
3epTTey 00BekTici peringe. ['ameranap MeH SMOpHOHAAPIBI
Oarajay KOHE CeNeKIMsUIay Ke3iHIe KOJAaHBUIATHIH
JAKBUIABIK opTa. Man LI yaIIbUIBIFBIHIAF bl
SMOpPHONHKEHepITiK 3epTTeyiep. XKanyapiap sMOpHOHIapBIH
TPaHCIUIAHTALMSIAYBIH TEOPHSIIBIK HEeTi3aepi.

Mertonpl u3y4deHUss TE€HHOW M KIETOUHOM WHKEHEPUH.
Knerounsle TeXHOJNOrMH B KMBOTHOBOJACTBE. (OCHOBBI
KJIETOYHOM MH)KEHEpPUH XKUBOTHBIX. OCHOBBI T'€HETUUYECKOM
nmkeHepun. Metoasl padotel ¢ JJTHK. Bektopsl B reHHOM
WH)XEHEpUU. OMOPHOKYIBTYpHBIE OHOTEXHOJIOTHYECKUE
WCCIICIOBAaHUSA B JKUBOTHOBOACTBe.  JlabGopaTopHbIe
JKHBOTHBIC, KaK OOBEKT wHccienoBanuil. KymbTypambHble
Cpelsl, IPUMEHSEMBIE NPHU OICHKE M CEeJeKIHWH TaMeT M
SMOPHOHOB.  DOMOpPHOMHXEHEPHbIE  HCCIENAOBaHUS B
KIBOTHOBOJICTBE. TeopeTHIecKre OCHOBHI TPAHCIUIAHTAI[UN
SMOPHOHOB KUBOTHBIX.

Methods of studying genetic and cellular engineering.
Cellular  technologies in  animal  husbandry.
Fundamentals of animal cell engineering. Fundamentals
of genetic engineering. Methods of working with DNA.
Vectors in genetic engineering. Embryocultural
biotechnological research in animal husbandry.
Laboratory animals as an object of research. Culture
media used in the evaluation and selection of gametes
and embryos. Embryoengineering research in animal
husbandry. Theoretical foundations of animal embryo
transplantation.

Iocmpexeuzummepi / Ilocmpexsusumol/ Postrequisites

BHOTEXHONIOTHSIHBIH TeHETUKAJIBIK HeTi3/epi, | eHomMuka

| I'eHeTHUECKHE OCHOBBI OMOTEXHOJIOTHH, | eHOMUKa

| Genetic foundations of biotechnology, Genomics

bazoapnama syncemexuici / Pykosodumenwv npozpammsl/ Programme manager

Bepmaramberosa H.H.

| Bpenb-Kucenesa .M.
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Ayvinmapyauwsinvizel ouomexnono2uacol / Cenvckoxosaiicmeennas ouomexunonozus / Agricultural biotechnology

Oky makcamul / Yueonan yenv/ Purpose

Aybll IIapyanibUIBIFBl  OMOTEXHOJIOTHSCHl  cajlaChIHAA
FBUIBIM MEH OHIpicTiH Oip caiackl periHae OuliM MeH
JIaFABLIapAbl KJIBIITACTBIPY.

JucturumHa QopMmupyer 3HaHUS M HaBBIKM B 00nacTu
CEIIbCKOXO3SMCTBEHHON OHMOTEXHOJIOTMM Kak OJHON U3
oTpacieil HayKH U IPOU3BOJCTBA.

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

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHaH Keiiin 6imiMamymbLiap
-bruorexHosorNs canaceiHIa OfaH 9pi OKYZbI €3 OeTiHIIe
JKAJFACTBIPY YILiH KaXKETTi OKBITY JaF/AblIapbIH JaMBbITY

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapIbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi
KOJIIaHy;

Ilociie ycmemiHoro 3aBeplieHHsl Kypca oO0y4arommecs
oyayT

- Pa3BuBaTh HaBBIKM OOy4YeHHUs, HEOOXOIUMBIE MJIA
CaMOCTOSITEILHOTO MPOJIOIDKEHHS JaJbHEHIIETo 00ydeHHS
B c(hepe OMOTEXHOTIOTHHI

- IlpumensTes 3HaHUS W TNOHMMaHHWE (AKTOB, SBICHUH,
TEOPUH M CIOXKHBIX 3aBHCHMOCTEH MEXIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

JKanms! sxoHe MOJICKYJIAJIBIK TCHETHKA

OO1mas 1 MONeKyJIsIpHasi TEHETHKA

| General and molecular genetics

Kypcmoty kvickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

AybIT IIApyanIbUIBIFBl  ©HIMIEPIH OMOTEXHOIOTHSIIBIK

OHJEYy YVIIH MNaiJanaHblUIaTBIH  MHKPOOPTAaHU3MIEP
(dbepMeHTTepiHiH KacueTTepi. TaburarTarbl 3aTTap/IbIH
O6uoTpaHcHOPMAITHSICHIHIAFbI MHUKPOOPTaHU3MIEP

(dbepmenTrepinin pedi. Llemtrono3a 0y3aThiH KoHE MEKTUH
Oy3aThIH MHUKPOOPTraHU3MIEPIiH (bepMeHTaTUBTIK
Oencenniniri. TaOuru skarpaiiapia Kemipreri, asor,
docdop, TeMip, KYKIpT KOCBUIBICTapBIH
MHKPOOPraHH3MEPMEH OHnoTpaHchopmanusiay. Aybll
[IAPYAIIbUIBIFEl  KAJIOBIKTAPIH ~ OHOTEXHOJOTHSIBIK
OHJICYJIC OCHI MPOIECTepP Ii NaiaIaHy MYMKIHIIT1

CaoiicTBa (HepMEHTOB MHKPOOPTaHH3MOB, HCIOJIb3YEMbIX
UIT  OMOTEXHOJIOTHYECKOW OOpabOTKH C.-X. TPOTYKIIHH.
Ponb (pepMEHTOB MHKPOOPTraHW3MOB B OMOTpaHC(HOpMAIUN
BelmiecTB B mpupoge. DepMeHTaTHBHAS  aKTHBHOCTH
[EJUTIOJI030Pa3PyIIAOIIUX u MEKTUHOPA3PYIIAFOIUX
MHKPOOPTaHH3MOB. buotpanchopmarus
MHUKPOOpPTaHH3MaMH  COCOMHEHWI  yriepoja,  as3orTa,
dochopa, xenesa, cepbl B HPUPOIHBIX  YCIOBHSX.
B03MOXHOCTh ~ HCIOJIB30BAHUSI ~ OTHX  TMPOIECCOB B
OUOTEXHOJIOTHYECKOH MepepaboTKe CelbCKOX03IHCTBEHHBIX
OTXOJOB.

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.

Hlocmpexsusummepi / Ilocmpexeusumul/ Postrequisites

AybUTapyamblIblK - MaJAAPBIHBIH  TYpJiepi  OoibIHIIA
LS JKOHE OMOTEXHOJIOTHSCH, Mayl IapyalblIbIFbIHAAFbI
XHOJIOTUSI

CCJ’IGKL{I/IH 1 OMOTEXHOJIOTHS C.-X.’KMBOTHBIX 110 BuUaaM,
buorexHom0rHs JKUBOTHBIX

Breeding and biotechnology of agricultural animals by
species, Animal biotechnology

bazoapaama yscemexwici / Pykosooumens npozpammsy/ Programme manager

BepmaramberoBa H.H.

Bbpenn-Kucenesa .M. |
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Hmmynovt ouomexuonozusa / Ummynoouomexnonozus / Immunobiotechnology

Oky makcamul / Yueonan yenv/ Purpose

CryneHtrepi 3aMaHayu OMOTEXHOJIOTUSAHBIH
MEPCIICKTHBTI OaFpITTapBIMCH TaHBICTHIPYFa,
MMMYHOOUOTEXHOJIOTHS CalachlHIa OUTIKTI MaMaHIapbl
Jaspiay.

q)OpMPIpOBaHI/Ie KOMIICTCHIIH 1o N3Yy4YCHUIO
I/IMMyHOGI/IOTeXHOJ'IOFI/IquKI/IX npenapatoB M OCHOBaX HUX
pa3pa60T1<M, MpOU3BOJACTBA U TPUMCHCHUSA

formation of competence in the study of
immunobiotechnological drugs and the basics of their
development, production and application

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHAH Keiiin 6imiMamxymbLiap

- bruoTexHOJIOTHS calachiHAa OJjaH dpi OKY.IbI ©3 OeTiHIIe
KAJFACTBIPY YIIiH KaXKETTi OKBITY JaFAbIIAPBIH JaMBITY

- FeutbiMu 3epTTeynep MeH akaJeMHsIIBIK XKa3y oliCTEepiH
Oiiy >KoHE oap bl OMOTEXHOJIOTHSA CaJachlHAA KOJIJaHy;

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapIbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi
KOJIJIaHy;

Ilociie ycmemiHoro 3aBeplleHHsl Kypca oO0y4aromuecs
oynyT

- Pa3BuBaThb HaBBIKM O0OydYeHHsS, HEOOXOAMMBIE I
CaMOCTOSITEILHOTO MPOJIOIDKEHHS JaJbHEHIIET0 00yJeHHS
B c(hepe OMOTEXHOTIOTHHI

- 3HaTb  METOABl  HAYYHBIX  HCCIENOBAaHUN W
aKaJIEMUYECKOTO0 MHChbMa M IPUMEHATH HMX B OO0JACTH
OMOTEXHOJIOTHH

- IlpumensTes 3HaHWsT M MOHMMaHHWE (AKTOB, SIBJICHUM,
TEOPUH M CJIOKHBIX 3aBHCHMOCTEH MEXKIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

Mornekyablk OMOJIOTHs Heri3nepi

| OcHOBBI MOJIEKYJISIPHO# GHOTOTHH

| Fundamentals of molecular Biology

Kypcmoiy kbickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary

VMMYHOOHOTEXHOJIOTHSI ~ 3aMaHayd  OMOTEXHOJIOTHSA
cajllachl peTiHIe. AHTUTEHJEp MEH aHTHUIEHeJepIiH
HMMYHOOHOTEXHOJIOTHSITBIK, IpenapaTTapsl.
[uroknHmepain NMMYHOOHOTEXHOJIOTHACHI. Kan
IUIa3MachlHaH JKacaJFaH npenaparTap MeH
UMMYHOIIpeTniapaTrap. Aypynapisl eMjaeyre apHajFaH
KaCYIIAJIBIK OnoTexHoIOTHsIIap.
NMMyHOOMOTEXHOJIOTHSIJaFbI caraHbl GakplIay.
I'nGpunomMabIK TEXHOJIOT U, MOHOKJIOHAIIIbI
aHTHACHeNepAl  amy.  MIMMyHOOWMarHocTmka  JKoHE
HMMYHOTEPAITNs,, HIMMYHOKOPPEKITHSL.

NMMyHOOHMOTEXHOJIOTUSI  KaKk  OTpacib  COBPEMEHHOM
O6uorexHoorul. VIMMYyHOOMOTEXHOJIIOTHYECKUE TpernapaThl
AHTUI'CHOB U AHTHUTCII. I/IMMyHO6I/IOT6XHOJ'IOl"I/ISI IIUTOKHUHOB.
[Ipemapatsl W WMMyHOIpenmapaThl M3 IUIa3MBI  KPOBH.
Krnetounsie OHOTEXHONOTHH MJIs JICUCHHS 3a00JCBaHUH.
KonTtpons KadyecTBa B HMMYHOOHOTEXHOJIOT HH.
l'ubpungomMHast TEXHOJOTHSI, MOJTYYCHHE MOHOKIOHAIBHBIX
agTuTen.  VIMMyHOJMarHocThka ¥ WMMYHOTEpAITus,
HMMYHOKOPPEKIIHSL.

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
immunotherapy, immunocorrection.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

OMOpHOMHKEHEPHs, BHOTEXHOIOTHS )KUBOTHBIX

| OMOpHOWHKEHEPHs, BHOTEXHOIOTHS JKUBOTHBIX

| Bioengineering, Animal biotechnology

Bazoapnama scemexuwici / Pykosooumens npozpammer/ Programme manager

la6mymmma H1.C.

| Tersa .M.
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Meduyunanvi, ycane eemepunapuanvik ouomexuonozus / Meouyunckas u gemepunapnas duomexuonozusa / Medicine and veterinary biotechnology

Oky makcamul / Yueonan yenv/ Purpose

MEIUIMHANBIK,  BETEPUHAPHSIBIK  OMOTEXHOJIOTHsIA
OMOTEXHOJIOTUSIHBIH HETi3T1 FBUIBIMH JKOHE TOXKIpHUOEeTiK
OiLTIMJIEPIH CTYIEHTTEpPIe UI'EPTY

JaTh OOYYAIOUIUMCS 3HAHUS HAYYHBIX M MPAKTUYCCKHUX
OCHOB, 3Ha4eHHEe W NPUMEHEHHE OHOTEXHOJOTHMH B
MEMIIMHCKON ¥ BEeTEpUHAPHOU cepe

to give students knowledge of the scientific and
practical foundations, the importance and application of
biotechnology in the medical and veterinary field

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHaH Keiiin 6imiMamymbLiap

- BroTexHoorKs canachlHaa OJaH dpi OKy/bl 03 OeTiHIIe
JKAJFACTBIPY YILiH KaXKETTi OKBITY JaF/AblIapbIH JaMBbITY

- FeuteiMu 3epTTeynep MeH akaJeMHsIIBIK XKazy oliCTEepiH
OiiTy >KoHE oap bl OMOTEXHOJIOTHSA CaJachlHAA KOJIJaHy;

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTApIBI, TEOPHSITAPIBI JKOHE OJIap/IbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHYIi
KOJIIaHy;

Ilociie ycmemiHoro 3aBeplieHHsl Kypca oO0y4arommecs
oyayT

- Pa3BuBaTh HaBBIKM OOy4YeHHUs, HEOOXOIUMBIE MJIA
CaMOCTOSITEILHOTO MPOJIOIDKEHHS JaJbHEHIIETo 00ydeHHS
B chepe OMOTEXHOIOTHHI

- 3Harb  METONBl  HAy4YHBIX  HCCIECJOBAaHUH U
aKaJIEMUYECKOT0 MHChbMa M IPUMEHATH HMX B OO0JACTH
OMOTEXHOJIOTHH

- IlpumensTes 3HaHWS W TNOHWMaHWE (AKTOB, SBICHUH,
TEOPU M CJIOKHBIX 3aBHCHMOCTEH MEXKIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

BuotexHoorus Heriszaepi

| OcHOBBI GHOTEXHOIOTHH

| Fundamentals of biotechnology

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

BerepuHapusuiblKk  OMOTEXHOJOTHS ~ MEH  MEIUIIMHA
KBI3METIH/JIC MEIUIMHANIBIK AMATHOCTHKA, UMMYHOJIOTHS,
MOJICKYJISIPJIBIK ~ T€HETHKA MOJICKYJISAPIJIBIK  OHOJIOTHS,
TOpILAJIBI OMOXUMHUSI OOJIBICBIHAAFBI KETICTIKTEP. AF3aHBbI
Kajaranay JeHreii, Taburar Ti30eKTepi, OHMOTEXHOIOTHS
OOBEKTINIEpiHAEC  KaTaH  camaibl  HWHQEKIUIIAPIBIH
KYPBLTYEL. Muxkpoar3anapast TCHETUKAIBIK
CKOHCTpYHpOBaJay HHTEPIICHHUK KOHE
uHTEephEPOHIAPIFI, amgam TOPMOHIAPHI MeH
COMAaTPONHHICPAl, HHCYJIMH OMOCHHTE3/ICPiH OHEepKacinTe
KosngaHy. TaralibIHIBI aHTHUTECHHIH YPFallbLIBIKTApPbIMEH
(BakumHamap) OeJiceH Il aKybI3IbIH KoOHE MOHOKIOHAJBIK
AHTHICHEHIH MMM YHOJIOTHSLTBIK TCHHOMHXCHEPHS
omicrepMmeH any. JKaHa emziey TOpMEKTepiH axy KeJelleri

HocTmwkenus B 061acTn OMOXUMHUH KJIETKH, MOJEKYISIPHOH
OMOJIOTHH,  MOJEKYJISAPHOH TEHETHKH, WMMYHOJIOTHH,
MEIUIMHCKON JMarHOCTHKA Ha CIy)X0e MEIUIMHCKON u
BEeTEPUHAPHOH  OHMOTEXHOJIOTHH. KpymnHomacmtabHoe
MIPOM3BOJICTBO AHTHOMOTHKOB B (hapMOIPOMBIIIIEHHOCTH
pa3sBUTBIX  CTpaH.  IIpOMBINUIEHHOE  HCHOIB30BAHUE
OnocHHTEe3a MHCYJIMHA, COMaTOTPONMHA U JPYTHMX TOPMOHOB
YeJI0BeKa, MHTEPPEPOHOB M MHTEPIICHKIHOB B TCHETHYECKU
CKOHCTPYHPOBAaHHBIX  MHKpoopraHmsMax.  llomyueHue
MMMYHOJIOTHYECKH aKTUBHBIX OEJIKOB C OIpe/AeIeHHBIMU
AQHTUTCHHBIMH CBOMCTBaMH (BaKIMHBI) 1 MOHOKIOHAJIBHBIX
AQHTHUTEJI TCHHOMH)KCHEPHBIMH MeToAaMH. llepcreKTHBEI
ITOJTyYCHHS] HOBBIX JICYEOHBIX MPEenapaToB.

Achievements in the field of cell biochemistry,
molecular biology, molecular genetics, immunology,
medical diagnostics in the service of medical and
veterinary biotechnology. Large-scale production of
antibiotics in the pharmaceutical industry of developed
countries. Industrial use of biosynthesis of insulin,
somatotropin and other human hormones, interferons
and interleukins 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.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

OMOpHONHXeHepHs

| DMbpHOHHKEHEPHS

| Embryoengineering

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

Preimanosa P.M.

| Primanosa P.M.
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IKcnepumenm mexHuracwl ycane Homucenepoi enoey/ Texnuka sxkcnepumenma u 0opabomku pesynomamos / Methods of experimental work

Oky makcamul / Yueonasn yenwv/ Purpose

CTYIeHTTI SKCHEPHMEHT TEXHUKAChIHA JQHE aJIbIHFaH
MOJIIMETTEPll OHJIEYre YHpeTy, op TYpJi KaOIbIKTapabl
KOJIZIaHa OTBIPBIN JKOHE KAyiNCI3JIK TEXHUKACHIH CakKTai
OTBIPBIII  3€PTXaHAJBIK  JKardaila  JKYMBIC  icTey
JIaFABLIAPBIH KAJIBIITaCThIPY

Hayunth 0Oyd4aromuxcsi TEXHUKE OKCIEPUMEHTa U
00paboTKe TMONYYEHHBIX UM JAHHBIX, BBIPAOOTATh HABBIKU
paboTel B Ja0OPATOPHBIX YCIOBHSX C HCIONB30BAHHEM
pasUYHOr0 O00OpYIOBaHHS H COOJIIOJEHHEM TEXHHUKH
0€30MIacHOCTH.

To teach the student the technique of experiment and
processing of the data obtained by him, to develop skills
of working in laboratory conditions using various
equipment and compliance with safety regulations.

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH Keiiin 6imiManymbliap

- broTexHoNOTHS canachlHAa OJaH 9pi OKybl 3 OeTiHIIe
KAJFACTBIPY YIIiH KaXKETTi OKBITY JaFAbIIaPBIH JaMBITY

- FeuteiMu 3epTTeynep MeH akaJeMHsIIBIK XKazy oliCTEepiH
OiiTy >KoHE oappl OMOTEXHOJIOTHSA CaJachlHAA KOJIJaHy;

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTAPIBI, TEOPHSITAPIBI JKOHE OJIap/IbIH
apachIHIaFbl Kyp/eNi ToyelnAlmiKTepal Oty MeH TyciHnyai
KOJIIaHy;

Ilociie ycmemiHOro 3aBeplleHHsl Kypca o0y4aromuecs
oyayT

- Pa3BuBaThb HaBBIKM O0OydYeHHsS, HEOOXOAMMBIE I
CaMOCTOSITEILHOTO MPOJOIDKEHHS JaJIbHEHIIET0 00ydeHHS
B chepe OMOTEXHOIOTHHI

- 3HaTb  METOABl  HAYYHBIX  HCCIENOBAaHUN H
aKaJIEMUYECKOTO0 MHChbMa M IPUMEHATH HMX B OO0JACTH
OMOTEXHOJIOTUU

- IlpumensTes 3HaHWsT M MOHMMaHHWE (AKTOB, SIBICHUM,
TEOPU M CJIOKHBIX 3aBHCHMOCTEH MEXKIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

XKanmel xoHE MOJIEKYIAbIK TEeHETHKA, MOJCKYIISPIIBIK
OHMOTEXHOJIOTHS

Obmiast W  MONEKynsApHas TeHeThka, MonekymspHas
OMOTEXHOJIOTHS

General and  molecular Molecular

biotechnology

genetics,

Kypcmuiy

Kbickauia mazmynot / Kpamkoe codepacanue kypca/ Course summary

ToxipuOeHi OTKi3y ojicTemMeci MEH CXeMachlH d3ipiiey.
FrutbiMu 3epTTeyneplid KypbUIBIMBL. FBUIBIMEH 3epTTey
Typiepi. 3epTTey TakbIpbIOBIH TaHAAy >KOHE HeTi3zey.
3eprrey peri  JKOHE  IKCIIEPHMEHT  JKOCHaphl.
OKCIIEPUMEHTTIH CTaTUCTHKAJBIK, TIpPadUKAIBIK IKIHE
MaTeMaTHKalbIK aHaju3aepi. MeTposorus, cTaHmaprray,
cepruduKarTay Typajbl TYCIHIK. OHIIPICTIK Taxipube
HOoTWXeNepin Oaramay. Katemikrep TeOpHsCHI IKoHE
9KCIIEPUMEHT HOTIDKENIepiH ©HJey. BHOTeXHOIOTHSIIBIK
Toxipubenepae KOJIAHBUIATHIH T€HETUKAJIBIK-
MaTeMaTHKAJIBIK SIICTED

Pa3paboTka METOTMKHM ¥ CXEMBI IIPOBEACHHUS OIBITA.
CrpykTypa Hay4HBIX HCCIEIOBaHMHA. Bunsl HaydyHBIX
HCCIIEeJOBaHUH. Bribop " o0ocHOBaHKE TEMBI
nccienoBanuii. IlocnenoBaTenbHOCTh HMCIBITAHUN M IIJIaH
SKCIIEPUMEHTA. Cratuctuueckui, rpadpudeckuii  ©
MaTeMaTHYeCKHi aHaIN3bl JaHHBIX SKcnepuMenTa. [TonsTue
0 METPOJIOTHH, CTaHIapTH3aluH, cepruduxanuu. OneHka
Ppe3yabTaTOB MPOU3BOACTBEHHOIO OMBITA. Teopus ommnooK 1
oOpaboTka  pe3yJbTaTOB  JKCIEpUMEHTa. | eHeTHKo-
MaTeMaTHIeCKHe METOIBI, HCTOJb3yeMbIe
OMOTEXHOIOTHIECKHUX OIBITaX

B

Development of the methodology and scheme of the
experiment. The structure of scientific research. Types
of scientific research. Selection and justification of the
research topic. Test sequence and experiment plan.
Statistical, graphical and mathematical analysis of
experimental data. The concept of metrology,
standardization, certification. Evaluation of the results
of production experience. Error theory and experimental
results processing. Genetic and mathematical methods
used in biotechnological experiments

Bazoapnama scemexwici / Pykosooumens npozpammet/ Programme manager

ArtiTxxkanosa U.1.

| [Tanyma H.B.
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Taocupivenik icmin a0icmemeci / Memoouka onvimnozo oena / Methodologics of laboratory work

Oky makcamul / Yueonan yenv/ Purpose

CTyneHTTep 300TEXHHMK CENEKLUs VIIIH  MaHBI3JIbI
HmIapyambUIbIK-0araibl  OenriiepiH  aWbBIpybl  THIC,
TYKBIMKyaJlayIIbIIBIK ~ ©3repl  KAacHeTTepiH  aHbIKTay,

KOpIIaFraH OPTACHIHBIH OaWIaHBICTHI JCHICUIH AHBIKTAYHI
THIC

OOyyaromuecst TOJDKHBI pa3iinyaTh X03SHCTBEHHO-LICHHBIC
MIPU3HAKM, BAXHBIC JUI1 300TEXHMYECKOH  CeNEKIMH,
ONpeNeNIATh CBOMCTBA HACJEACTBEHHOCTH, OIPEAEIATH
YPOBEHb POACTBEHHBIX CBA3CH C OKpYXKalOLIed cpeaon

Students should distinguish economically valuable traits
important for zootechnical breeding, determine the
properties of heredity, determine the level of kinship
with the environment

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH Keiiin 6imiManymbliap

- broTexHoNOTHS canachlHAa OJaH 9pi OKybl 3 OeTiHIIe
KAJFACTBIPY YIIiH KaXKETTi OKBITY JaFAbIIaPBIH JaMBITY

- FeuteiMu 3epTTeynep MeH akaJeMHsIIBIK XKazy oliCTEepiH
OiiTy >KoHE oappl OMOTEXHOJIOTHSA CaJachlHAA KOJIJaHy;

- BHOTEeXHONMOTHANBIK FRIIBIMAAp callachblHAa (akTinepai,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapAbIH
apachIHIaFbl Kyp/eNi ToyelnAlmiKTepal Oty MeH TyciHnyai
KOJIIaHy;

Ilociie ycmemiHOro 3aBeplleHHsl Kypca o0y4aromuecs
oyayT

- Pa3BuBaThb HaBBIKM O0OydYeHHsS, HEOOXOAMMBIE I
CaMOCTOSITEILHOTO IPOJOJDKEHUS JalbHEHIero ooydeHus
B c(hepe OMOTEXHOIOTHHI

- 3HaTb  METOABl  HAYYHBIX  HCCIENOBAaHUN H
aKaJIEMUYECKOTO0 MHChbMa M IPUMEHATH HMX B OO0JACTH
OMOTEXHOJIOTUU

- IlpumensTes 3HaHWsT M MOHMMaHHWE (AKTOB, SIBICHUM,
TEOPU M CJIOKHBIX 3aBHCHMOCTEH MEXKIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

XKanmbr jkoHE MONIEKyNanblK TreHeTHka, Momekymsapisik | OGmas u  MoNeKymsipHas reHetnka, Monekynspras | General and  molecular  genetics,  Molecular
OUOTEXHOJIOTHSI OGUOTEXHOJIOTHSI biotechnology

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary
BHOTEXHOIOTUSITBIK 9KCIIEPUMEHTTEP I Korora | TpeboBaHus K  TOCTaHOBKe  OuoTexHoimormdeckux | Requirements  for  setting up  biotechnological
KOMBLIATHIH Tanantap. BHOJOTHSIIBIK IKCIEPUMEHTTEP/I | SKCIEPUMEHTOB. METO/Abl [OCTAHOBKH OHOJIOTHYECKHUX | eXperiments. Methods  of  staging biological
Kot oictepi. Toxipubee KOJMIAHBLIATBIH MaTepHANIAp | SKCIHEPUMEHTOB. Marepuaisl " MHCTpYMEHTHI, | experiments. Materials and tools used in practice.
MEH  Kypanjap. OKCHNEpUMEHTTIK ~ 3epTTeyJiep/ie | UCMONb3yeMble Ha mpakThuke. Perucrpanus u ananu3 | Registration and analysis of results in experimental
HOTW)KENEP/i TIpKEYy >KOHE Tajjaay. BHOTEXHONOTHSUIBIK | pe3y/bTaToOB B  OKCIEPUMEHTANbHBIX  HcchenoBaHusx. | studies. Genetic and mathematical methods used in
Taxipubenepe KOJIIAaHbUIATBIH reHeTHKaNbIK- | ['eHeTHKO-MaTeMaTHYeCKue METOMbl, wucnoib3yemble B | biotechnological experiments. Approbation of breeding
MareMatukaiblK omictep. CeNeKnusUIbIK JKETICTIKTEpai | OHOTeXHOJOrmYecKuXx ombitax. Ampobarust cenekionnsix | achievements. Methods of biotechnological research
ceiHay. Jlypeic memriM TaOyasl KaMTaMachl3 €TETiH | JOCTHXKEHHIA. Merosl ouorexnosornueckux | that ensure the search for the right solution. Processing
OHOTEXHOIOTHSITBIK 3eprTey omicrepi. | mccrmemoBaHmii, obecmeunBaromme mouck mpasmwisbHOTO | Of Mathematical data of experiments
DKCTIEpUMEHTTEPIiH MaTEMaTUKAJIBIK TEPEKTEPiH OHIIEY peleHus. O6paboTka MaTeMaTUUYEeCKUX JTAHHBIX

9KCIIEPUMEHTOB

Bazoapnama scemexwici / Pykosooumens npozpammet/ Programme manager

ArtiTxxkanosa U.1.

| Bpenb-Kucenesa .M.
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Onoipicmix ouomexnonozusn / lpomviuwnennasn ouomexnonozus / Biotechnology in Industrial production

Oky makcamul / Yueonan yenv/ Purpose

bruomacca MeH MakcaTTbl METOOOJNMTTEpAl ayAarbl
OMOTEXHOJIOTHSUIBIK ~ OHJIpIC TeH  OHooOBeKTUIepai
KYJIbTHBUDJICYIIH TEXHOJIOTUSIIBIK pacimaenyiHix

FBUIBIMH HETI3JICPiH UTepy.

OcBoeHue Hay4YHBIX OCHOB OHUOTEXHOJIOTHYECKOTO
poOU3BOACTBA u TCXHOJIOTHYCCKOT'O O(l)OpMJleHI/ISI
KYJIbTUBUPOBAHU 0H000BEKTOB B MOJIYy4YCHUN OHUOMAacChl U
HCJICBBIX METOOOJIUTOB.

Mastering the scientific foundations of biotechnological
production and technological design of cultivation of
biological objects in obtaining biomass and target
metobolites.

Oxwvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHAH Keiiin 6imiMamxymbLiap

- FputbiMu 3epTTeynep MeH akaJeMHsUIbIK XKa3zy 9/iCTepiH
Oiiy >KoHE oap bl OMOTEXHOJIOTHSA CaJachlHAA KOJIJaHy;

- BHOTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,

KyObLIBICTAP/IBI, TEOPHUSITAPIBI JKOHE ONap/iblH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi
KOJIIaHy;

- DBHOTEXHONOTWSNBIK OHIMII OHAIPY TpoLeciHme
IIMKI3aTThIH, XKapThulail (aOpUKATTApIBIH JKOHE JaWbIH
OHIMHIH KypaMmbl MeH napameTpIiepine
MHUKPOOHOJIOTHSIIBIK, XUMHUSUIIBIK-0aKTePHOJIOTUSUTBIK,

XUMUSUIIBIK JKOHE (PU3MKA-XUMUSIIBIK TAIIaY KYPri3y;

Ilociie ycmemiHoro 3aBeplieHHsl Kypca oO0y4arommecs
oyayT

- 3HaTb  METOABl  HAYYHBIX  HCCIENOBAaHUN W
aKaJIEMUYECKOTO0 MHChbMa M IPUMEHATH HMX B OO0JACTH
OMOTEXHOJIOTUHI

- IlpumensTes 3HaHWS W TNOHMMaHWE (AKTOB, SBICHUH,
TEOPHH M CIIOKHBIX 3aBUCHMOCTEH MEXIy HHMHU B cdepe
OMOTEXHOJIOTHYECKNX HaYK;

- IIpoBoauts MHUKpPOOHOJIIOTHYECKHH, XUMUKO-
0aKTepUOIOTHUECKHH, XUMHIECKUI ¥ (PU3UKO-XHUMHUUECKHIA
aHaJIM3 COCTaBa M MapaMeTPOB ChHIPbs, MoIy(hadpHKaToB n
TOTOBOM  NPOAYKIMM B  TpoIecce  MPOHM3BOJACTBA
OMOTEXHOIOTHIECKOHN MPOIYKIINU

After successful completion of the course, students
will be

- 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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

BuotexHoorus Heriszaepi

| OCHOBBI OMOTEXHOIOTHH

| Fundamentals of biotechnology

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

BHOTEXHONMOTHSITBIK OHIIIPICTIH 0JIOK-CXEeMaCHI.
BrHOTEeXHONOTHSNBIK ~ MPOLECTEPiH THNTI  KyHeciMeH
HETi3ri caThuIaphl. DepMeHTaIst TPOLecTepi: HeTisri
cunaTramanapbl. MUKpoopranu3Maepi KyJIbTHBEpIeyIiH
CTEXHOMETPHSIIBIK IporecTepi. KynbsTuBepiey
MIPOLIECTEPIHIH MAaKPOCTEXHOMETPHSIBIK CHIIATTaMaIaphl.
Mukpoopranu3MaepIig MaHBI3/IbI MITaMMIAPBIH
TOKIpHOETIK amy YOIH TEHETHKAJbIK WHXCHEPHS
oiCTepiH KOJJaHy.

bnok-cxema 6MOTEXHOIOTUIECKOTO MPOU3BOCTBA.
OcHOBHBIE 3Tanbl OWOTEXHOJIOTHYECKHX MPOLECCOB €
TUMOBOI cuctemoi. Ilpomecchl QepMeHTaru: OCHOBHBIE
XapaKTEePUCTHKHU. CrexnomMeTpruiecKme TIPOIIECCHI
KYJIbTUBUPOBAHUS MHKpPOOPTaHU3MOB.
MakpoCcTeXHOMETPHUYECKIE  XapaKTePUCTUKH  IIPOIIECCOB
KylnbTUBUpOBaHMsA. lMcmonb3oBaHHEe  METOJOB  TIEHHOM

HMHXEHEPUU ISl SKCIIEPUMEHTAIBLHOTO IOJIyYEHHUSI BaKHBIX
INTAMMOB MUKPOOPI'aHU3MOB.

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
cultivation processes. The use of genetic engineering
methods for the experimental production of important
strains of microorganisms.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

OHipic OMOTEXHOJIOTHICHIHBIH KOCITOPBIH XKaOABIKTapHI,
ET xoHE CyT eHIMAEpiHIH OMOTEXHOIOTHSCH

O6opynoBaHue MPEeNPUATHI OMOTEXHOJIOTHUECKON
MIPOMBINUICHHOCTH, BHOTEXHOJOTHSI MOJOYHBIX W MSICHBIX
MIPOAYKTOB

Equipment of enterprises of the biotechnological
industry, Biotechnology of dairy and meat products

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

ArtiTxkanosa U.1.

| Bpenb-Kucenesa .M.
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Konoanoans 6uomexuonozua / Ilpuknaonaa ouomexnono2us / Applied biotechnology

Oky makcamul / Yueonan yenv/ Purpose

OMOTEXHOJIOTHSIIBIK ypaicrepai KOMITBIOTEPIIIK
MOJIeNIbJICyMEH TOXKIpUOEITIK MaTeMaTUKaJIbIK
JAFIBUIAPABI Oepy jKOHE Ka3ipri 3aMaHFbI KCIICH]II MOHIH
KOJI1aHOAIIBI OMOTEXHOJIOTUSL ~ Typallbl  TYCIHIrH
KaJIBINTACThIPY

chopMHUpOBATH MpeICTaBICHUS o MIPUKJIaTHON
OMOTEXHOJIOTHU KaK COBpPEMEHHOMN KOMIUIEKCHOU
JUCIUTUTAHE u JIaTh MPAKTUICCKHE HaBBIKH

MaTreMaTu4eCKoro 1 KOMIBIOTCPHOI0  MOACIMPOBAHUA
OHOTEXHOIOTHYECKHUX IpoueccoB

to form ideas about applied biotechnology as a modern
complex discipline and to give practical skills in
mathematical and computer modeling of
biotechnological processes

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH KeliiH 6iniManymbliap

- FeuteiMu 3epTTeynep MeH akaJeMHsIIBIK XKazy oliCTEepiH
OiiTy >KoHE oap bl OMOTEXHOJIOTHSA CaJachlHAA KOJIJaHy;

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIap/IbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MEH TYCiHyIi
KOJIIaHy;

-  DBHOTeXHOJMOTWSUIBIK OHIMII  OHAIpy MpoLeciHae
IIMKI3aTThIH, XKapThulail (aOpUKATTApIBIH JKOHE JaWbIH
OHIMHIH KypaMmbl MEH napameTpIepine
MHUKPOOHOJIOTHSJIBIK, XMMUSUIBIK-0aK TEPHOJIOT HSIIBIK,
XUMUSUTBIK JKOHE (PH3HKa-XUMHSUIBIK TaJAAY KYPrizy;

ITocne ycmemHoro 3aBepuieHHs Kypca o0ydaromiuecst
oyayT

- 3Hatb  METONBl  HAy4YHBIX  HCCIECJOBAaHUH U
aKaJIEMUYECKOT0 MHChbMa M IPUMEHATH HMX B OO0JACTH
OMOTEXHOJIOTUHI

- IlpumensTe 3HaHWS W TNOHWMaHHWE (AKTOB, SBICHUH,
TEOPHH W CIIOKHBIX 3aBUCHMOCTEH MEXIy HHMHU B cdepe
OMOTEXHOJIOTUYECKHX HayK;

- IIpoBoguts MHUKpPOOHOJIOTHYECKHH, XUMUKO-
0aKTepUOIOTHUECKHH, XUMHIECKUI M (PU3UKO-XHUMHUUECKHIA
aHaJIM3 COCTaBa M IapaMeTPOB ChIPbs, MoiydhadprKaToB u
TOTOBOM  NPOAYKIMM B  MpoIecce  MPOHM3BOJACTBA
OMOTEXHOJIOTHYECKOHN MPOIYKINU

After successful completion of the course, students
will be

- 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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

BuotexHonorus Herizaepi

| OcHOBBI GHOTEXHOJIOTHH

| Fundamentals of biotechnology

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary

BuorexHosnorusra Kipicrne. BHOTEXHONOTHSHBIH JlaMy TapHXBbL.
TaraM OWOTEXHOJOTHACHL. ~ MeauIMHa  OHOTEXHOJIOTHSCHL
DKOJIOTUSIIBIK, OGUOTEXHOJOTHS. BHOTEXHOIOTHSIBIK
ypaicrepmeH —anmapartap. KynbTHBepiey YIIiH — KOpPEKTIK
OpTaHbl kacay Herizzepi. TepeH koHe OETTIK KyIbTHBEpICY.
[TeproaTTel, aFbIMIIBI KOHE JKapThUIail IEPUOITHI KYJIbTUBEPIIEY.
Kartsl ¢azansl kynbTuBepiey. BHOTEXHOJIOTHSIIBIK YpaicTepi
Mozenbaey. bip jkacymianel OpraHu3MIACpAiH MOMYJISALHSIBIK
JTMHAMHKACHL.

Beenenne B 6notexHonoruio. Vcropus pa3BuTHsS OHOTEXHOJIOTHH.
[umesas GuorexHomorus. MenunuHckas OuorexHonorus. C.-x.
OoumotexHoyoruA. OJKojJormdeckas OworexHonorus. [IpuHOHATBI
COCTaBJICHMSI  MHUTATEJBHBIX CPeA Ui KYyJIbTHBHPOBAHHS.

I'mybunnOE u TIOBEPXHOCTHOE KyJIbTUBUPOBaHHUE.
Ilepuoanueckoe, MPOTOYHOE " MOJTyTIEpHOANYECKOE
KyJIbTUBUPOBAHUE. Teepaodasnoe KyJIbTUBUPOBAHUE.

MonenupoBaHue OHOTEXHOJIOTHYECKHX TpoleccoB. JlnHamuka
HOMYJISIIUI OHOKIETOUHBIX OPTaHU3MOB.

Introduction to biotechnology. The history of
biotechnology development. Food biotechnology.
Medical biotechnology. Agricultural biotechnology.
Ecological biotechnology. Principles of preparation of
nutrient media for cultivation. Deep and surface
cultivation. Periodic, flowing and semi-periodic
cultivation.  Solid-phase cultivation. Modeling of
biotechnological processes. Dynamics of populations of
unicellular organisms.

Iocmpexeuzummepi / Ilocmpexsusumul/ Postrequisites

OHipic OMOTEXHOJIOTHICHIHBIH KOCITOPBIH XKaOABIKTapHL,
ET %oHE CYT eHIMIEpiHiH OMOTEXHOJIOTHSICHI

O6GopynoBaHue TPENNPUITHA OWOTEX. MPOMBIIUICHHOCTH,
BHOTEXHOIOTHST MOJIOYHBIX M MSCHBIX ITPOIYKTOB

Equipment  of  biotech  enterprises.  industry,
Biotechnology of dairy and meat products

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

ArtiTxxkanosa U.1.

| Bpenb-Kucenesa .M.
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Buomexnonozusnoazet npouecmep scone annapammap / Ipoueccol u annapameot 6 ouomexnonozuu / Processes and apparatus in biotechnology

Oky makcamul / Yueonaa yenv/ Purpose

OHmipicTik Karmalga ypAicTepre, COHBIMEH KaTap
oNapAbl Ky3ere achlpy MakcaThIHIa KOJIJIAHBIIATHIH
ammaparTap MEH MallliHalapFa HHXCHEPIK ecenTepmi
KOJIJaHa Ty KaOIeTiH KaJBITacTEIPy.

(DOpMI/IpOBaHI/IC HaBBIKOB HCIIOJIb30BaHUA B
HpOI/IBBOHCTBCHHOﬁ JACATCIBPHOCTH METOANK WHXKECHEPHBIX
pacuy€ToB MPOLECCOB, a TaKXKE anmnaparoB W MallnH,
TIPUMEHACMBIX IJIA UX OCYIICCTBIICHHUS.

Formation of skills in the use of methods of engineering
calculations of processes in production activities, as
well as devices and machines used for their
implementation.

Oxvimy nHamudiceci / Pesyiomamot 06yuenus / Learning outcomes

KypeTsl €9TTi asikTaraHHaH KeiiiH OlriManymbLiap

- buoTexHomorus canacblHAAFbl OKY-IPAKTUKAJBIK JKOHE
KociOMm MiHAETTEepHl IIemy YHIH TEOPHSUIBIK IKOHE
MPAKTUKAJIBIK OUTIM/II KOJITaHy;

- BrOTeXHONMOTUAIBIK FRUTBIMIAP cajachiHaa (akTijgepmi,
KyOBLIBICTAp/IBI, TeopHUsLIIapIbl JKOHE OJIap/ibIH
apachIHIarbl Kyp/enli ToyelnaAimiKTepal Oty MeH TyciHyai
KOJIIaHy;

Iocae ycnmemHoro 3aBepuieHUsi Kypca oOy4darouimecst
Oynyt

- [IpuMeHATh TeopeTHYecKHe U MPaKTUYSCKUE 3HAHUS AT
peuieHus y4eOHO-TIPaKTUYECKUX U MpOo(eCCHOHAIBHBIX
3aja4 B 00JIaCTH OMOTEXHOJIOTUHU

- IlpumensTe 3HaHWsT M NOHMMaHHWE (AKTOB, SIBJICHUM,
TEOPU M CJIOKHBIX 3aBHCHMOCTEH MEXKIy HHUMH B cdepe
OMOTEXHOJIOTHYECKUX HaYK;

After successful completion of the course, students
will be

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

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

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

Muxkpobuosnorus KOHE Bupycosorusi, | MukpoGuonorusi ¥ BHpyconorusi,  buorexuonorust | Microbiology and  virology, Biotechnology of
Mukpoopranusmiep OHOTEXHOJIOTUSICHI MHKPOOPraHH3MOB microorganisms

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary
BHOTEeXHONOTUSIIBIK  YPAICTEP/IiH HETi3ri caThUIapbiHbIH | XapaKkTeprCTHKa OCHOBHBIX 3TanoB OuoTexHonormveckux | Characteristics of the main stages of biotechnological
cUMaTTamanaphl. TeXHOJIOTHSLIBIK Kypbutrbuiapra | npousBoiacTB. OcHOBHBIE TpeOoBaHuUs K TexHosornueckomy | production. Basic requirements for technological

KOMBIIATBIH ~Herisri Tamanrap. JKbeury JkoHe Macca
MOJIIIIePiH TachIMaIIayAblH Heri3ri Teopusuapbl. KeOik
OacymplH oJicTepi MeH KypbUIFbUIapbl. KymnbTypamus!
CYHBIKTBIKTaFbl JKacyllajap/iaH OWOCHUHTE3iH COHFBI
OHIMIEPiH Oeutin any. DepMeHTATOPIIAPIBIH
KOHCTpYKLMsCHl. buompenaparrapabl  eHIIpY Ke3iH[e
KYpBUIFbUIApFa KOMBUIATBIH Tasnarnrap.
MuxpoopraHu3MaepIiH OHIIPICTIK HITaMMJIapbIH
CaKTay/IbIH 9IiCTEPI.

obopynoBanuo. OCHOBHBIE TEOPHM TIEPEHOCA KOJIMYECTBA
TEIJIOTHl M MAacChl. MEeTO/bl M YCTPOMCTBA II€HOTAIICHHS.
BrleneHne KOHEUHBIX TPOAYKTOB OMOCHHTE3a M3 KIIETOK
KyJIBTYpaJIbHON XHUAKOCTH. KoHCTpyKInu (hepMeHTaTopos.
TpebGoBanuss k  00OpYIOBAaHMIO TPH  IPOU3BOJCTBE
O6uonpenapaToB. MeTOasl XpaHEHUS NPOU3BOACTBEHHBIX
IITAMMOB MHUKPOOPTaHH3MOB.

equipment. The main theories of the transfer of the
amount of heat and mass. Methods and devices of
defoaming. Isolation of the end products of biosynthesis
from the cells of the culture fluid. Designs of
fermenters. Requirements for equipment in the
production of biological products. Methods of storage of
production strains of microorganisms.

Hocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

Taram OMOTEXHOJOTHUSACHI, OHIpic OMOTEXHOIOTHUICHIHBIH
KOCIIOPBIH >Ka0ABIKTaPEI

[Mumesas O6morexHonorus, OOOpyIOBaHUE NPEANPHUATHIT
OMOTEXHOJIOTHUECKOH MPOMBIIICHHOCTH

Food biotechnology, Equipment of biotechnological
industry enterprises

bazoapaama ycemexwici / Pykosooumens npozpammsy/ Programme manager

laopymmn H1.C.

| IManyma H.B.
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Onepkacinmik Guomexnono02us Kacinopwlnoapvin scooanay / [lpoekmuposanue npeonpusmuii Guomexuoozuveckoi npomviunennocmu / Designing of enterprises of

biotechnological industry

OKy makcamul / Yueonan yenw/ Purpose

OMOTEXHOJIOTUSJIBIK ~ OHEPKACIM  KOCIMOPBIHAAPBIHBIH
KYMBIC PSKUMJICPIH, KyaThIH aHBIKTAy OOWBIHIIA CCEITEY
JIAFIBUTAPBIH, OMOTEXHOIOTUSIAFl CCeNTCYIICP IiH HEri3ri
MPUHITUNTEPI MEH €PEKIICTIKTePIH KAIBIITACTHIPY

(dopmupoBaHue BBIYHCIIUTEIBHBIX HaBBIKOB o
OIIPEAETICHUIO MOIIHOCTH, PEXUMOB paboThl MpeANpUSTHI
OMOTEXHOJIOTUUECKOM MIPOMBIIIICHHOCTH, OCHOBHBIX
MIPUHLIMIOB U 0COOCHHOCTEH pacyeToB B OMOTEXHOJIOTHH

formation of computational skills to determine the
capacity, operating modes of enterprises of the
biotechnological industry, the basic principles and
features of calculations in biotechnology

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH Keiiin 6imiManymbliap

- brortexHonorust canachlHOAFsl OKY-TIPAKTHKAJBIK JKOHE
KociOM MiHAETTepAi IIeNly YIIiH TEOPUSUIBIK JKOHE
MPaKTHUKAJIBIK OUTIMAI KOJIJaHy;

- brnoTeXHOMOTHSIIBIK FRUTBIMIAp canachiHaa (akTiepai,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapIbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi
KOJIJIaHY;

Ilociie ycmemrHOro 3aBeplIeHHsI Kypca o0ydYarouquecs
oyayT

- [I[puMeHSATh TEOPETUUECKUE U MPAKTHYSCKUE 3HAHUS IS
pelieHuss  y4eOHO-MPAKTHYECKUX U MpOo(heCCHOHATbHBIX
3a/1a4 B 00J7aCTH OMOTEXHOIOTHHI

- IlpumensTe 3HaHUs W MOHMMaHHE (AKTOB, SBJICHUM,
TEOPHUIl U CIOXKHBIX 3aBUCUMOCTEH MEXay HHUMH B cdepe
OMOTEXHOJIOTHYECKUX HayK;

After successful completion of the course, students
will be

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

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

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

Muxkpobuosnorus KOHE Bupycosorusi, | MukpoGuonorusi ¥ Bupycosorusi,  buorexuomorust | Microbiology and  virology, Biotechnology of
Mukpoopranuzmaep OMOTEXHOJIOTHSICHI MHKPOOPTraHU3MOB microorganisms

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary
Typmi  OaFbITTaFbl ~ OHEPKACINTIK  KocimopbiHmapabl | OCHOBBI MPOEKTHPOBAaHHs MPOMBIILICHHBIX mpeanpusatuii | Fundamentals of designing industrial enterprises of
xobamay Herizmepi. XKobaubix TeXHUKANbIK- | pasnuyHsix  Hampasienuil.  CocraBieHme — TexHHKO- | various directions. Preparation of a feasibility study of
SKOHOMHKAJIBIK HETi3[IeMeCiH jkacay. TeXHHUKaJbIK k00a. | SKOHOMHYecKkoro obocHoBaHusi mnpoekra. Texuuueckwmii | the project. Technical project. Processing methods of

TeXHOMOTHSIIBIK CYJI0aHBI OHACY omicTepi. Op Ke3eH
OolipIHIIA OaramMalel MeIiMICPAl CaJbICTRIPY. JKyMBIC
chi30anapsl. TeXHONOTHSUIBIK — cyiI0aiapipl — ecemTey.
TeXHOJOTHSIBIK ~ pErJiaMeHT.  XaJbIKapalblK  JKOHE
OTaHABIK CTaHAAPTTApFa COKec OHIPICTI YHBIMAACTBIPY
epexernepi Typaibl Herisri MamiMertep. KykarrapasiH
Ma3MyHBI oHE MaWBIHABIK TOPTiOl. BHOTEXHOMOTHSIBIK
OHIMJIEPAIH JKaHa TYPJIEPiH ecerke KO TopTioi.

OpoeKkT. MeTroasl 00pabOTKH TEXHOJOTHYECKOH CXEMBI.
CpaBHeHHE aJbTEePHATUBHBIX PEIICHUH 1O Ka)XIOMy JTaIly.
PaGoune wueprexxm. Pacuer TEXHOJOTMYECKHX  CXEM.
TexHomornuecknii pernament. OCHOBHbIE CBEICHHS O
NpaBWJIaX OpraHMW3alMM MPOMU3BOJCTBA B COOTBETCTBHH C
MEXIYHApOJAHBIMH W OTCUECTBEHHBIMH  CTaHAAPTaMH.
ConeprkaHue JOKYMEHTOB U NOPsAAOK NoArotoBku. [lopsaok
ITOCTAaHOBKM HAa YYeT HOBBIX BHAOB OHMOTEXHOIOTHYECKOMH
MTPOAYKITHH.

the technological scheme. Comparison of alternative
solutions for each stage. Working drawings. Calculation
of technological schemes. Technological regulations.
Basic information about the rules of organization of
production in accordance with international and
domestic standards. The content of the documents and
the procedure for preparation. The procedure for
registering new types of biotechnological products.

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

Taram OMOTEXHOJOTHUSCHI, OHIpic OMOTEXHOIOTHUICHIHBIH
KOCITOPBIH a0 IBIKTAPHI

[Mumesas O6motexHonorus, OOOpyIOBaHHE NPEANPHUATHIT

OMOTEXHOIOTHIECKOH MPOMBIIUIEHHOCTH

Food biotechnology, Equipment of biotechnological
industry enterprises

bazoapnama sncemexuici / Pykosodumenwv npozpammsl/ Programme manager

Bepmaramberosa H.H.

| [Tanyma H.B.
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Canxpinoamy mexnukacvy/ Texnuka xonooa /Technique of cold

Oky makcamul / Yueonan yenv/ Purpose

TOHA3BITKBINI TEXHUKACHIH MaiJalaHy CaJachIHIAFbI
OHJIIPICTIK-TCXHUKANBIK KBI3METKE JAMBIHIBIKTBI, OHBI
KOJIJAaHYy ONICTepIH JKOHE TaMaK KOCIMOPBIHIAAPBIHIAFHI
HETi3ri  TEXHOJOTMSUIBIK ~ JKaOJbIKIeH  y#iecTipyni
KaJIBIITACTBIPY;

dbopMupOoBaHHME  MOATOTOBKH K

XOJIOAUIIBHOM TCXHUKHU, METOAOB €€ NPUMCHCHUA

CoUycCTaHus ¢ OCHOBHBIM TCXHOJIOTHYCCKHM 060pyZ[OBaHI/IeM

Ha MUIICBBIX MMPCANPUATHAX,

MIPOU3BOACTBEHHO-
TEXHUYECKON JI€SATECIbHOCTH B obactu OKCITyaTaliun

formation of preparation for production and technical
activities in the field of operation of refrigeration
equipment, methods of its application and combination
with the main technological equipment at food
enterprises;

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH Keiiin 6imiManymbliap

- bimimmep MeH TyciHikTepai KociOM IeHredne KoimaHy,
apryMEHTTEpAl TYXKBIPBIMIAY JKOHE OHOTEXHOJIOTHS
caJlachIHJAFbI MpodiIeManapabl ey,

- ONEyMETTIK, 3THUKAJIBIK XKOHE FBUIBIMH KO3KapacTapbl
€CKepe OTBHIPBIN, MalbIMAAYIapAbl KaIbINTACTBIPY YIIiH
aKMapaTThl JKHHAYIbI J)KOHE TYCIHAIPYAI XKY3€Tre achIpy;

- buortexHonorus canachlHIArbl OKY-TIPAaKTHUKAJIBIK JKOHE
KociOMm MiHAETTEepHl IIemy YHIH TEOPHSUIBIK IKOHE
MPAKTUKAJIBIK OUTIMII KOJITaHY;

ITocae YCIEHIHOr0 3aBepHICHUsI Kypca oﬁyqammnem

oyayT

- [IpuMeHsTH 3HaHUS ¥ TOHUMaHUS Ha TPOQECCHOHATBHOM
YpoBHE, (OPMYIHPOBATh aAPTYMEHTHI M PELIaTh MPOOIEMBI

o01acTH OMOTEXHOJIOTHH;

- OcymecTBIATh COOp M MHTEPIIPETAINIO HHPOPMALINH JUIS
COLIMANIbHBIX,

(OpMHPOBAHUSA CYXICHHH C  ydeTOM
STHYECKHX M HAYYHBIX COOOpaKEeHNUH;

- [IpUMEHSATh TEOPETUYECKHUE U MPAKTHYCCKUEC 3HAHUS JJIS
pelieHus y4eOHO-IPAKTHYCCKUX H  MPO(HECCHOHATBHBIX

3a7a4 B 001aCTH OMOTEXHOIOTHH;

After successful completion of the course, students
will be

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

- Collect and interpret information to form judgments
taking into account social, ethical and scientific
considerations;

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

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

buoxumus

| buoxumus

| Biochemistry

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

ABBIK-TYJIIK ©HEPKACIOIHIE CalKbIHAATY TEXHUKACBHIHBIH

JTAMBIYBI. XKacanmp TOHA3BITY Herizaepi.
TepMoaMHAMHUKAHBIH, TEPMOAWHAMHKAIBIK  YpaicTep
JUarpaMMallapblHBIH  Herisri  yreiMaapel.  CaJKbIHAATY

TEXHHUKACBIHIAFbI TEPMOAMHAMUKA 3aHaaphl. CallKbIHIATY
TEXHUKACBIHIAFbl TEPMOJMHAMUKAIBIK ypaicrep. KapHo
mukoti. CanKeIHIATY jKa0MBIKTapBIHBIH KIKTeNnyi. By KpICy,
CiHIpe CYBITY KOHE SHXXCKTOPJIBI  CaJKbIHIATKBIII
xabapikrap. CalKbIHIATY TEXHHUKACHIHIAFBI KLY aliMacy
TypJsepi. ¥KCacThIK TEOPHUSICH. BHOTEXHOIOTHUAJIBIK TaraM
OHEPKICiIOIH/E CANKBIHIATY TEXHUKACKIH KOJI/IaHy.

Pa3Butne XOJIOAWJILHOM TEXHUKU B MMUILEBOMH
IPOMBINIIEHHOCTH. OCHOBBI UCKYCCTBEHHOTO OXJIAXICHHUS.
OCHOBHEIE MOHSATUS TEPMOJIMHAMUKH, JuarpamMMel

TEPMOJUHAMHYECKHUX MPOLECCOB. 3aKOHbI TEPMOAMHAMUKHI
B XOJIOAWIBLHOM TeXHUKe. TepMoInHaMUuecKue IpoLEecChl B
Knaccudpukarms
[MapokommnpeccuonHasi,
a0CoOpOIMOHHAS M SH)XCKTOPHAS XOJOIWIBHBIC MAIIMHEL.
Buner TermmooOMeHa B XONOAWIBHOW TexHUKE. Teopus

XOHOﬂHHBHOﬁ TCXHHUKCE.
XOJIOOUJIBHBIX MalIuH.

Hukn Kapso.

nompobusi.  [IpuMeHeHWEe  XOJOAWIBLHOW  TEXHUKHU
OMOTEXHOIOTHYECKOH MUIIEBOI MPOMBIIIICHHOCTH.

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.
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.

Iocmpexeusummepi / Ilocmpexsusumol/ Postrequisites

OMOpHONHXeHepHs

| DMbpHOHHKEHEPHS

| Embryoengineering

bazoapnama sncemexuici / Pykosodumenwv npozpammsl/ Programme manager

la6mymmma H1.C.

| Tersa .M.

32




Tazamowvik xumusn / IHluwiesas xumus / Food chemistry

Oky makcamul / Yueonan yenv/ Purpose

a3bIK - TYJIIK OHIMJEPiHIH HEri3ri KOPEeKTiK 3aTTapbIHbIH-
aKybI3lapblH, KOMIpCYNapAblH, JHIUATEPAIH IMiciIl-
KETLTyl, caKTalrybl, OyJIiHYyl jKOHE OCBI 3aTTapAblH JAaibIH
OHIMHIH TaraMJIbIK, YHEPreTUKAIIBIK JKOHE OHOJIOTHSIBIK
KYHIBUIBIFBIH KaJIBINTACTHIPYAFbl MaHBI3bl TYpasbl OLIIM

oepy.

JaTb 3HaHUA O COCTaBe€, CTPOCHHUU, CBOMCTBaX U
IpEeBpalICHUAX OCHOBHBIX UTATCIIbHBIX BCHICCTB
MIPOAOBOJILCTBEHHBIX IPOAYKTOB - GGHKOB, YTj€BOa0B,

JIMOIUAOB TIPU CO3PEBAHUHU, XPAHEHHUU, MOpPYE U 3HAUCHUU
9THX BEIIECTB B (DOPMHUPOBAHUU MHUINEBOH, IHCPIETUICCKON
1 OMOJIOTHUECKOH IICHHOCTH TOTOBOH PO IYKITHH.

to provide knowledge about the composition, structure,
properties and transformations of the main nutrients of
food products - proteins, carbohydrates, lipids during
maturation, storage, spoilage and the importance of
these substances in the formation of the nutritional,
energy and biological value of finished products.

Ok

vimy Haomuorceci / Pesynomamot 06yuenus / Learning outcomes

KypeTsl €9TTi asikTaraHHaH KeiiiH OlriMaaymbLiap

- ONeYMETTIK, STHKAJIBIK JKOHE FBUIBIMH KO3KapacTapibl
€CKepe OTBIPBIN, MaibIMAayJapAbl KalbIITACTBIPY YIIiH
aKIapaTThl )KHHAY/IBI )KOHE TYCIHIIPYi JKYy3ere achpy;

- buoTexHomorus canacblHAAFbl OKY-PAKTUKAJBIK JKOHE
KociOM MIHACTTepAi IIeNly YIIH TEOPWSIIBIK JKOHE
MPAKTUKAJIBIK OUTIM/II KOJITaHy;

Iocae ycnmemHoro 3aBepuieHUsi Kypca oOy4darouimecst
oyayT

- Ocy1iecTBIATh COOp U MHTEPIIPETAIMI0 HHPOPMALIUY JUTs
(OpMHUPOBAaHUS  CYKACHHH C y4eTOM  COILHUAIBHBIX,
STHYECKHX M HAYYHBIX COOOPaKCHUH;

- [IpuMeHSTh TEOPETUUECKUE U MPAKTHYECKUE 3HAHUS IS
pelieHus y4eOHO-TPAKTHYSCKUX H  MPO(HECCHOHATBHBIX
3a7a4 B 001aCTH OMOTEXHOJIOTHH;

After successful completion of the course, students
will be

- Collect and interpret information to form judgments
taking into account social, ethical and scientific
considerations;

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

Ilpepexeuzummepi / Ilpepexeuzumut / Prerequisites

buoxumus

| buoxumus

| Biochemistry

Kypcmoiy kbickawa masmynot / Kpamkoe codepacanue kypca/ Course summary

IMonniH moHi MeH wMiHgerTepi. Tamak eHIMIEpiHIH
XUMUSJIBIK  KYPaMbl. ABBIK-TYJIK XHMHUSCBIHBIH HETi3Ti

TYCIHIKTEPI: TaMak OHIMICPIHIH TaraMJbIK,
SHEPIeTUKAIBIK, OHOJOTHSIBIK KYHIBUIBIFBL  Tamak
XAMUSCBIH JTAMBITYIBIH Herisri Oarbrtrapel.  Kasipri
3aMaHFbI TaMaK OHIMIICPIHIH Kkikrenyi."Minciz"
aKyb3JIblH ~ Kypambl.  lllekTey — aMHHKBIIIKBUIIAPHI.
TaraMIpIK  aKybI3MApAbIH  OHOJIOTHSIIBIK — KYHJIBUIBIFBI
OoftprHma  kikrermyi.  HIWKI3aTTBI ~ TEXHOJOTHSIIBIK

OHJIICYIIH KypaMmblHAa OelIoK Oap eHIMIEep[iH camackiHa
ocepi. Maiisip peakiusicel (MeTaHOMIUHACPIH TY31TYi).

Ilpenmer ¥ 3ajayuM OUCUMIUIMHBL. XHMHUYECKHUH COCTaB
NHUIIEBBIX  MPOAYKTOB. (OCHOBHBIE MOHATHS IHINEBOM
XMMHHU:  TIMIIEBas, OJHEpreTHdyeckas,  OuoJOrHuecKas
[IEHHOCTh MUINEBBIX NPOXYyKTOB. OCHOBHBIC HANPaBICHUS
pasBuTHs nHeBoi xuMuu. Kiaccudukanns coBpeMEHHBIX
mpoaykrtoB  mutaHuA.COCTaB  «HIOealbHOIO»  Oelka.
Jlumutupyrommue AMUHOKHCIIOTBHI. Knaccudpukamms
MMUIIEBEIX OEIKOB MO0 OMOJOTHMYECKOW NMEHHOCTH. BrimsHue
TEXHOJIOTHYECKOW TepepabOTKH CBHIph Ha  KadeCTBO
OerToKcoAepKALINX IIPOAYKTOB. Peaknus Maitsipa
(oOpa3oBaHHe METAHOUIMHOB).

The subject and objectives of the discipline. Chemical
composition of food products. Basic concepts of food
chemistry: food, energy, biological value of food
products. The main directions of food chemistry
development.  Classification of modern  food
products.The composition of the "ideal" protein.
Limiting amino acids. Classification of food proteins by
biological value. The influence of technological
processing of raw materials on the quality of protein-
containing products. Maillard reaction (formation of
melanoidins).

Iocmpexeuzsummepi / Ilocmpexsusumol/ Postrequisites

Taram OWOTEXHOJOTHACHL, A3BIK-TYJiK OHIMAEPiHIH

[Mumesass OuortexHoJOTHA, bHOOGE30macHOCTE NPOIYKTOB

Food biotechnology, Food Biosafety, Standardization,

Ouokayincizairi, Cranmaprray, ceprudukarray sxoHe | nutaHus, CTaHmapTuanus, cCepTuHUKaLUsI U METPOJIOT U certification and Metrology
METPOJIOTHSI

bazoapnama sncemexuici / Pykosodumenwv npozpammsl/ Programme manager
MaxwmyToBa XK.C. | MaxmyTona XK.C. |
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3 4 Kypc cTylleHTTepiHe aPHAJIFAH JIEKTUBTI MoHAeP / DJIeKTUBHbIE 11 CIIUILUINHBI VISl CTY1eHTOB 4 Kypca/

Elective disciplines for 4th year students

I'enomuxa / Genomics

Oky makcamul / Yueonasa yenw/ Purpose

KYPIEINiiri
MeXaHu3MAepi
MOJICKYJIATBIK
TCHOAKIaPaTTHIK Tangay JaFIbUTAPBIH
TCHOMIAPIBl KYPY JKOHE KbI3MET CTYIIH
MPUHIUNITEPIMEH TAHBICTBIPY

opTYpai  neHreiimeri
Typasmsl  Oimim
KO3KapacThl

TCHOMIAPIBl  KYPY
HET131H€e SKaJIIIBI

KaJIBINTACTBIPY;
MEHTepY;
ombOeban

(hopMupoBaHHEe OOIIETO MOJEKYIAPHOTO MHPOBO33PEHUS
Ha OCHOBE 3HAHHMS O MEXaHH3MaxX IOCTPOCHUS TCHOMOB

pa3s’HOrO  ypOBHS  CIOXKHOCTH; OCBOEHHME  HABBIKOB
TeHOMH(OPMAILIOHHOTO  aHajM3a; O3HAKOMIICHHE C
YHUBEPCAIbHBIMU [IPUHLMUIIAMHU IIOCTPOCHHUS u

()YHKIIMOHMPOBaHHUS] 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

Oxvimy naomuoceci / Pesynomamot 00yuenus / Learning outcomes

KypcTs! ¢9TTi assiKTaraHHaH Keiiin 6imiManymbliap

- BuotexHonorus canacbiHIa ©3 OETiHIIE OKBITY YIIiH
Ka)KeTTI AaFIbUIap.Ibl 1aMbITY;

- buotexHONOrMAIBIK FRIIBIMIAp canachklHAa (akTiepai,
KYOBIIBICTapbI, TEOPHSIIAPABI )KOHE OJAPJIBIH apaChIHIAFbI
KYpJeli ToyenaimikTepai Oimy MeH TYCiHYII KOJIIaHy;

- JHK-men, reHmepMeH KYMBIC icTell Oimy JkoHE
pexomOunaanTTH JJHK >xacymanapbia TypieHaipe oiry

ITocsie ycmemHoro 3aBepuieHdsl Kypca o0ydaromiuecs
oynyT

- Pa3BuBaTh HaBBIKH, HEOOXOTUMBIE JUISE
CaMOCTOSITENIFHOTO 00y4eHus B chepe OMOTEXHOIOTHH;

- IlpuMeHATh 3HaHWSA W NOHUMaHWE (aKTOB, SIBICHHMH,
TEOPHUH U CIOKHBIX 3aBUCHMOCTEH MEXIy HUMH B cepe
OMOTEXHOIOTHYECKHX HAYK;

- VYmerp paborare ¢ JHK, remaMm u mpoBOIUTH
TpaHchopManmio KIeTok pekombunanTHOH JJHK

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

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

FCH,HiI( JKQHC JKACYIIAJIBbIK MHKCHECPU S

| ['enHas u keTouHas HWHIKCHCPUSL

| Genetic and cellular engineering

Kypcmoty kvickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

leHompmapapl  WHTETpaNAbIK  3epTTey.  KypbUIBIMIBIK
TeHOMHKA JKOHE TEeHOMABIK Tainay. DOyHKIMOHAIIBIK
TEHOMHKA: TIPOTEOM JKOHE TPAHCKPUINT. | €HOMIBIK

xobanap. ['eHOMIapAblH TOJUMOP(OU3MIH MOJIEKYJIAIBIK
SBOJIIONMS MPHUHIMITEPIH TYCIHY HETi3i peTiHAe 3eprTTey.
lenomaapaer Tammay. TeMeH >koHE KOFapbl MISITIMII
kaptanay. Pectpukanusisik kapranay. [lomumopdusm xoHe
MOJIEKYJaNbIK Mapkepiep. [lnasmua, Bupycrap, oprasei,
MPOKAPHOT JOHE DYKAPHOT TEHMACPiHIH KYpPBUTBIMBI MEH
YUBIMIACTBIPBUTYBIH  CANIBICTBIPMAINBl  TaNay. [ eHaephaiH
XpPOMOCOMJIBIK ~ YHBIMBI  JkoHe konrtanOaiterH  JIHK.
I'eHOMTApIBIH MOJICKYJIABIK YABIMIACTHIPY ACHTeHIepi.

WnterpansHele  uccrnenoBaHus reHoMoB.  CTpykTypHas
FCHOMUKa W TEHOMHbIM aHanu3. DyHKIMOHAJIbHas
TeHOMHMKA: IPOTEOM U TPAHCKPUNTOM. |'€eHOMHBIE IIPOEKTHI.
W3yuenne mnomuMopdu3Ma TEHOMOB KaKk OCHOBBI IS
MOHUMAaHHS TPUHIMIIOB MOJICKYJISIPHOM SBOJIONNH. AHAIN3
reHoMoB. HU3K0- M BBICOKO-pa3peliarouniee KapTUpOBaHUE.
Pecrpukumonnoe  kaptmpoBanue.  [lomumopdmsm  u
MOJIEKyJIsipHble ~ Mapkepbl.  CpaBHHUTENBHBIM  aHamu3
OpraHU3allMl MU CTPYKTYpPbl T'€HOB M TI'€HOMOB IIIa3MHJ,
BUPYCOB, OpraHesll, IpOKapuoT U dyKapuoT. XpOMOCOMHas
opranmsanuss reHoB u Hekoxupytomed JHK. VYposau
MOJIEKYJISIPHOM OpraHU3ali TeHOMOB

Integral genome studies. Structural genomics and
genomic analysis. Functional genomics: proteome and
transcriptome. Genomic projects. The study of
genome polymorphism as a basis for understanding
the principles of molecular evolution. Genome
analysis. Low- 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

bazoapnaama ycemexwici / Pykosooumens npozpammsy/ Programme manager

Ceneyosa JLA.

| IManyma H.B. |
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Bbuomexnonozuanviy cenemuxanvix, He2izoepi / I enemuueckue ocnogol duomexuonozuu / Genetic bases of biotechnology

Oky makcamul / Yueonan yenv/ Purpose

aybll LIapyallbUIBIFBl JKaHyaplIapbIHBIH >KOFapbl ©HIMII
TaOBIHAAPBIH, TYKBIMIAPBIH, THITEPIH >KETUIAIPY JKOHE
KYpy YUIIH I'€HETHKaHbIH, CEJICKIMSHBIH Ka3ipri 3aMaHFbl
epeKeNepiH KaIbINTaCThIPY.

q)OpMI/IpOBaHI/Ie COBPEMCHHBIX MOJIOKEHUI T'CHCTHKH,
CCJICKIMU Jid COBCPIICHCTBOBAHUA HW  CO3AaHUA
BBICOKOIIPOAYKTHUBHBIX cran, nopoJa, THIIOB
CEIIbCKOXO03SMCTBEHHBIX JKUBOTHBIX.

formation of modern provisions of genetics, breeding for the
improvement and creation of highly productive herds, breeds,
types of farm animals.

Oxvimy naomuoceci / Pesynomamot o6yuenus / Learning outcomes

KypcTs! ¢9TTi assKTaraHHaH Keiiin 6imiManymbliap

- bruoTexHOJIOTHS calachiHAa OJjaH dpi OKY.IbI ©3 OeTiHIIe
JKAJIFACTBIPY YILIIH K&XKETTi OKBITY AaFIbUIAPbIH AaMbITY;

- BHOTEeXHOMOTHSAIBIK FRUIBIMIAD cajachiHaa (akTiiepi,

KyOBLIBICTAP/IBI, TEOopHUsLIap bl JKOHE OJapbIH
apachIHIaFbl Kyp/eNli ToyelAlmiKTepal Oty MeH TyciHyai
KOJIIaHY;

- JHK-meH, TeHOepMeH JKYMBIC icTeil Oimy XkoHe

pexomOunaanTTH JIHK sxacymanapbeia TypieHaipe oiry

IMocae YCIIELTHOT O
ol0yuyarommecs: 0yayr

- Pa3BuBaTh HaBBIKM OOYYEHHUS, HEOOXOAMMBIE IS
CaMOCTOSITENIBHOTO  MPOJOJDKEHUS  JaJdbHEeHIIero
o0yueHus B chepe OHOTCXHOIOTHH;

- [IpuMeHsTH 3HaHUS U NOHUMaHKUE (DAKTOB, SIBICHHH,
TEOPUH M CIIOKHBIX 3aBHCUMOCTEH MEXIy HUMH B
cepe ONOTEXHOIOTHUECKUX HAYK;

- Ymers pabotate ¢ JHK, remamm u mpoBoguTh
TpaHchopMaImo KieTok pekomouHarTHOU JJHK

3aBepLICHUS Kypca

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;

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

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

FCHHiK JKQHC JKACYIIAJIBbIK MHKCHEPU

| I'eHHas 1 KIeTOUHAS WHXXCHCPUA

| Genetic and cellular engineering

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary

['eHeTHKANBIK-CENEKIMSUIBIK ~ HeTi3epIiH PHUHIUIITEPI.
BuoTexHoMOTHANAFEl JKaHA onicTep. BHOTEXHOIOTHSHBI
JIaMbITYIaFbI TeHETUKAHBIH pei. 3amanayu
OMOTEXHOJIOTHS JiCTepi. BUOTEXHONOTUSHBIH MMOHI MEH
MiHAETTEPI. Buonorus FBUTBIM/IAPBIHBIH
OMOTEXHOJIOTUAMEH GaliITaHBICHI. Man
[IaPYyalIbUIBIFBIHAAFEl  OHOTEXHOJOTHS — dmicTepi. ET
eHepkaciOingeri buorexHosnorus. Mukpoopranuzmaep/i
TEXHOJIOTHSUIBIK TIPOLIECTI JKEeNEeNAETY, OHIM camachlH
apTTHIPy JKOHE AMETaNbIK, Oananap >koHe 0acka Ja eHIM
TYpJIEpiHIH XKaHa TYpJepiH jkacay yuiH nmaipanany. Cyr
eHepkacibinmeri buorexnonorus. Mukpoopranusmaepi
KaliTanama pecypcrapibl eHJey, OHIM canachlH apTThIpy
KOHE TEXHOJOTMSUIBIK IUKIAEpAl KbICKApTy  YIIiH
rnaiiianany.

[IpyHOUOBI TeHETHKO-CENEKIUOHHBIX OCHOB. HoBbIE
METO/bl B OMOTEXHOJIOTHH. PONIb TEHETHUKH B Pa3BUTHE
OMOTEXHOJIOTHH. Meronbt COBPEMEHHOI1
6uorexnonoruu. IIpeaMer u 3amaun OMOTEXHOJOTHH.

CBsi3b OMOJIOTHYECKMX HAyK C OHWOTEXHOJOTHEH.
MeTtoapl OHMOTEXHOJOT U B JKHBOTHOBOJCTBE.
buorexnonorus B MSICHOM  IPOMBILIJIEHHOCTH.

Hcnonb30BaHne MUKPOOPTaHU3MOB JJII  yCKOPEHUS
TEXHOJIOIMYECKOr0 IIPOLECCa, IIOBBIIIC-HUSA KadecTBa
NPOLYKUUU U CO3JaHUS HOBBIX BHJOB JUETHYECKHX,
JETCKHMX U APYTHX BHJOB NPOAYKUUH. buorexHomorus

B MOJOYHOM MMPOMBIINIICHHOCTH. Hcnons3oBanue
MHUKPOOPraHmu3mMoB  JJisd nepepa60TKM BTOPUYHBIX
PeCypcCoB, IMOBBIIICHUS  KadeCTBa  IMPOAYKTOB U

COKpalICHUA TCXHOJOTUYCCKUX MUKIIOB.

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 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 wuse of
microorganisms for the processing of secondary resources,
improving the quality of products and reducing technological
cycles.

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

Bepmaramberosa H.H.

| [Tanyma H.B.
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Aybin wapyauivliplK Maa0apolHulH, mypaepi 00usinuia cenekyus yxeane ouomexuonozuacol / Cenekyua u OUOMEXHOIO02UA CEbCKOXO03ATCHBEHHBIX HCUGO MHBIX NO eudam /

Selection and biotechnology of farm animals by types

OKy makcamul / Yueonan yenw/ Purpose

OyJl FBUIBIM OOMBIHINA TEOPHSJIBIK JXOHE TIKIpUOEIiK
CYpaKkTapblH  CTYJOEHTTEepAi  JailblHoay  JIeHrediH
KaMTaMachI31aHIbIPabl

obecrieynTh HEOOXOMUMBIH  ypOBEHb MOATOTOBKU
00y4YaroIuXcsi M0 TEOPETHYECKUM WU IPAKTUUECKHM
BOIPOCaM 3TOM HaAyKU

to provide the necessary level of training of students on
theoretical and practical issues of this science

Oxvimy naomuoceci / Pesynomamot o6yuenus / Learning outcomes

KypcTs! ¢9TTi assKTaraHHaH Keiiin 6imiManymbliap
- BHOTEeXHOMOTHSANIBIK FRUIBIMIAD cajachiHaa (akTinepi,

KyOBLIBICTAp/IBI, TEOpHUsLITIaP bl JKOHE OJIap/ibIH
apachIHIarbl Kyp/eNli ToyelnaAimiKTepal Oty MeH TyciHyai
KOJIIaHy;

- DBHOTEXHOJMOTWSUIBIK OHIMII  OHAIpy MpoLeciHae
IIUKI3aTThIH, XAPThUIAi (aOpUKaTTAPABIH JKOHE ITalbIH
OHIMHIH KYpaMBbI MeH mapameTpiepine
MHKPOOHOJIOT HSUTBIK, XAMHSUTBIK-0aKTePHOJIOT HSUTBIK,

XUMISUTBIK JKOHE (PM3HMKa-XUMHSUIIBIK TaJIAAY XKYPrisy;

IMocae YCIIELTHOT O
ol0yuyarommecs: 0yayr

- [IpuMeHsTh 3HaHUS U NOHUMaHKUE (DAKTOB, SIBICHHH,
TEOPUH U CIOXKHBIX 3aBUCHUMOCTEH MEXJy HUMU B
chepe OHOTEXHOJIOTHUECKHUX HAYK;

- IlpoBoauTh  MHKPOOMOJOTMYECKHH,  XHUMHUKO-
0aKTepHONOTHUECKHH, XHUMHUYECKMH ¥ (usuko-
XMMHYECKHH aHaIW3 COCTaBa M IapaMeTPOB CHIPhS,
noxy¢adpuKaToB M TOTOBOM NPOAYKIHMH B IIpoLecce
IIPOM3BOICTBA OMOTEXHOIOTHIECKON MPOLYKINU

3aBepLICHUS 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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

Aybmmapyambmmm OHMOTEXHOJIOTHSICHI

| CenbCKOX03SIHCTBEHHAS] OMOTEXHOIIOT S

| Agricultural biotechnology

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary

MonekynspiblK  OHOJNOTHSHBIH —KOHE  MOJICKYJIAPIIBIK
TeHEeTHKaHbIH Heri3nepi. Man miapyamibUIbIFBl  MEH
OCIMJIIK IIApYHIBUIBIFBIHIAFBI KACYIIAIBIK KOHE TEPUIiK
OMOTEXHOJIOTUSICHI. I'eHeTHKAIIBIK HHXKEHEpHsl.
buorexHonorusiiarsl KaHyapiaap MeEH OcCIMIIKTep ecil
JlaMYbIH CHHTETHKAJIBIK perreritTep KOHE
¢uroropmonnap. Kasipri kezge OHMOTEXHOJOTHSHBIH
KETICTIKTepiH  arpoeHMAIpICTIK  OHIIpiCTe  KOJaHy.
OMOTEXHOJIOTHS JKOHE KaYITCI3IIK

OCHOBBI MOIIEKYIISIPHOM OHOJOTHH W MOJCKYJISPHOM
reHeTrku. Kieroynas u TKaHeBas OMOTEXHOJIOTHS B
pacTEHHEBOJCTBE, JKMBOTHOBOJCTBE. [ eHeTHueckas
umkeHepus. Knetounas mmxeHepus. PUTOTOPMOHBI U

CUHTETHUYECKHUE PEryJsITOpbl pOCTa U Pa3BUTHIA
pacTeHMii ¥ KHUBOTHBIX B  OHOTEXHOJIOTHH.
IIpumenenue JIOCTHKEHU N COBPEMEHHOI

OMOTEXHOJIOTMU B arpONPOMBIIIIJICHHOM ITPOU3BOJICTRE.
Buorexnonorus u 6106e€301MacHOCTb.

Fundamentals of molecular biology and molecular genetics.
Cellular and tissue biotechnology in crop production, animal
husbandry. Genetic engineering. Cellular engineering.
Phytohormones and synthetic regulators of plant and animal
growth and development in biotechnology. Application of the
achievements of modern biotechnology in agro-industrial
production. Biotechnology and biosafety.

bazoapaama ycemexuici / Pykosooumens npozpammsy/ Programme manager

Hocymona A.K.

| bpens-Kucenesa .M.
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Imopuounsicenepus / Imopuounscenepus/ Embryoengineering

Oky makcamul / Yueonan yenv/ Purpose

BHOTEeXHONOTUSIHBIH ~ Kajlmbl — CypakTapbl MEH  Mal
HIapyallbUIBIFBIHIAFBl  SMOPHOMH)KEHEpHsT  3epTTeyJiepi
OoibIHIIA TOXKIpUOENiK JaFiplIapblHa He OOJy JKOHE
TEOPHSUIBIK O1TIMJIEpiH KAIBINTaCThIPY

(DOpMI/II)OBaHI/Ie TCOPCTUIYCCKUX 3HAaHUM II0 O6IlII/IM
BoImpocaM OHOTEXHOJIOTUU n npn06peTeHI/Ie
MPAaKTUYCCKHUX HABBIKOB IO 3M6pI/IOI/IH)KeHepHLIM
HUCCICOAOBAHUAM B )KUBOTHOBOACTBC

Formation of theoretical knowledge on general issues of
biotechnology and acquisition of practical skills in
embryoengineering research in animal husbandry

Oxvimy naomuoceci / Pesynomamot o6yuenus / Learning outcomes

KypeTbl ¢oTTi asgsKTaFaHHaH Keiiin Ol1iManymbuiap
- DBuorexHOnmOrMsUIBIK  FRUIBIMIAp calachklHAa (akTirepai,
KYOBUIBICTAp/Ibl, TEOPHSUIApABI JKOHE OJIApIBIH apachIHIAFbl
KypAei Toyenninikrepai Oty MeH TYCIHYl KOJIaHy;
- BHOTeXHONOrHsIBIK OHIMAI ©HIIpYy HPOLECIHJE IIMKI3aTThIH,
XKapThuIail GpabpuKaTTapAbIH KoHE NaiblH OHIMHIH KYpaMbl MEH

napameTpiepie MHKPOOHOJIOTHSIIBIK, XUMUSIIBIK-
GaKTEPHOIOTHSIIBIK, XUMHUSIIBIK KOHE QU3HKa-XUMHUSIIBIK TAJIAQY
KYPrisy;

- JHK-meH, TeHOEpMEH IJKYMBIC icTeil  Oimy  skoHe

pexomOunanTTh JIHK kacymanapsia TypiaeHzipe Oiry

IMocie ycmemHoro 3aBepmieHHMsi Kypca ofydaromimecs
OymyT

- IlpuMeHSTH 3HaHWS M TOHMMaHHWEe (DAKTOB, SIBICHUH,
TEOPHH M CIO0XHBIX 3aBHCHMOCTEH MEXIy HUMH B cdepe
OMOTEXHOJIOIHIECKUX HayK;

- IMpoBoauTh  MHKPOOHONOTHYECKHH,  XHMHKO-
0aKTEepUOJIOTHYCCKUH, XUMHYECKHHA W (PU3UKO-XUMUYECKUH
aHaJM3 COCTaBa W IMApaMETPOB CHIPHs, MONy(HaOpHKATOB H
TOTOBOM  MHpPOAyKUIMH B TIpoOIecCe  INPOM3BOJCTBA
OHMOTEXHOJIOTNIECKOH MPOTYKINT

- VYwmerp pabGorath ¢ JIHK, reHaMu u TpoBOAUTH
TpaHchOpMAIHIO KIeTOK pekoMOnHanTHO# JTHK

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;

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

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

Anam xoHe KaHyapiap (GU3HONOTHACH, MeInuIMHAIBIK

du3noa0rusa YelIoBeKa U JKHBOTHBIX, MGZ[I/II_[I/IHCKaiI n

Human and animal physiology, Medical and veterinary

JKOHE  BETCPHHADJBIK  OHOTeXHONOrHs,  VIMyH/ABI | BeTepHHApHAs 6uorexHonorusi, | biotechnology, Immunobiotechnology
OUOTEXHOJIOTHS VMMyHOOHOTEXHOJIOTHsI

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary
OMOpHOMHKUHEPHs: TOH, JJicTepiMeH  MiHgeTTepi. | DOMOpHOUHIKEeHepUs: TpeaMer, MeToasl W 3aaaud. | Embryoengineering: subject, methods and tasks. The
Mannmapapi PenpOayKTUBTI anmapar-TapbiHbiH | Buonoruueckas CYIIHOCTh penpoaykrusHoro | biological essence of the reproductive apparatus of animals.
Ouonorusuiblk ~ Oonmbickl.  JKanyapmap — keOeroiHiH | ammapara JKUBOTHBIX. OCHOBBI 6uosornu | Fundamentals  of  animal reproduction biology.
OMOJIOTHSUITBIK Heri3zepi. DOMOpPHOTEHETHKAITBIK | pa3MHOKEHHsSI  JKHBOTHBIX.  OMOpuorenernueckas | Embryogenetic  engineering. Embryo  transplantation.
HHXXHHEPHS. OMOGpuroHIap TPaHC-TUTAHTAIMSCHL. | HHXKEHEPHSI. TpaHCITaHTaIHs smbpronoB. | Superovulation and insemination of donor females. Methods
CyrmepoBysitms KOHE ypFalibl noHopapael | CymepoByIsIis U OCeMEHeHHe caMok-7oHopoB. Metoner | Of embryo extraction. Methods of embryo transplantation.
YPBIKTaHIBIpy. OMOpHoOHmapabl Oemim any omicTepi. | w3BnedeHuss — sMmOpuonoB.  Mertomsr  mepecanku | Biological essence and cultivation of gametes and embryos.
OMOpHOHIAPABI OTBIPFBI3Y oficTepi. ['ameramap MeH | SMOPHOHOB. buonornueckast CYIIHOCTb u | Cultivation of gametes in vitro, in vivo. Microtechnologies at
SMOPHOHAAPIABl  KYJIBTHBUPJIEY JKOHE  OHMOJOTHMAIBIK | KYJIbTHBHPOBAHHUE ramer u smOpuonoB. | the level of the nuclear apparatus of the animal cell. Modern
OonMeichl. ["aMeTanapasl KynpTUBEpiaey in Vitro, in vivo. | KynetuBupoBanue ramer in  vitro, in  vivo. | methods of nuclear transplantation.
Manpmap  kacymianapbelHbIH ~ SIIPOJIBIK  am-mapatbl | MUKPOTEXHOJOTMM Ha YpPOBHE SIEPHOrO armapaTa
JNEHreiHAeri  MHKpPOTeXHOJOrusuiap.  Saponapisl | KIETKH JKHBOTHBIX. CoBpeMeHHbIe METO/IbI

TpaHCIUTAHTALMSIIAY IBIH Ka3ipri 3aMaHFBI 9JicTepi

TpaHCIUIaHTAalluu AAEp.

bazoapaama ycemexwici / Pykosooumens npozpammsy/ Programme manager

Tlaopymmn H1.C.

| bpens-Kucenesa .M.
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OHnoipic buoMexXHONO2UACHIHBIH, KICINOPBIH HeadoviKmapul / Obopydosanue npednpuamuii Guomexunonocuueckoil npomviuinennocmu / Equipment of the enterprises in

biotechnological industries

OKy makcamul / Yueonan yenw/ Purpose

OHJIPICTIK KBI3METTE MPOLECTEPi MHKEHEPJIK ecernTey
onicTeMenepiH, COHJal-aK OJapHbl JKY3ere achelpy YIIH
KOJIIaHBUIATBIH  JKaOJBIKTapAbl,  ammaparrap  MeH
MallHaNap/bl Naianany JaFablIapbiH KalbIITacThIPY

q)OpMI/IpOBaHI/Ie HaBBbIKOB HCIIOJIb30BaHUs B
HpOH3BO}ICTBeHHOI7[ JACATCIBHOCTHU MECTOAUK
HWHXCHEPHBIX pac4ucToB IMpO1ECCOB, a TAKXKC

OGOpy}lOBaHI/IH, arnmnaparoB W MallrlH, MPUMCHACMBIX
I UX OCYIIECTBIICHU S

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

Oxwvimy namuorceci / Pesynomamot o6yuenus / Learning outcomes

KypcTs! ¢9TTi asiKTaraHHaH KeliiH 6iniManymbliap

- BHOTeXHOMOTHSANIBIK FRUIBIMIAD cajachiHaa (akTiiepi,
KyOBLIBICTAp/IBI, TEOpHUsLITIaP bl JKOHE OJIap/ibIH
apachIHIAFBl KYPCNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi

KOJIIaHy;

- DBHOTEXHONOTWSANBIK OHIMII OHAIPYy TpoLeciHme
HIMKI3aTThIH, JXKapThulail (abpHKaTTapablH KOHE AallbiH
OHIMHIH KYpaMBbI MeH nmapameTpIepine
MUKPOOHOIOTHSLIIBIK, XUMUSUTBIK-0aK TEPHOJIOTHSLITBIK,

XUMUSUIBIK JKOHE (PU3HKA-XUMUSIIBIK TAJIAY KYPri3y;

IMocae YCIIELTHOT O
ol0yuyarommecs: o6yayT

- [IpuMeHsTH 3HaHUS U NOHUMaHKUE (DAKTOB, SIBICHHH,
TEOPUHA U CIOXHBIX 3aBUCUMOCTEH MeEXIy HHMH B
cepe ONOTEXHOJIOTHUECKUX HAYK;

- IIpoBoanTs MHUKPOOMONOTHYECKHH, XHMHUKO-
0aKTepHONOTHUECKHH,  XHUMHYECKMH ¥ (usuko-
XMMHWYECKHH aHalMW3 COCTaBa M IapaMeTPOB CHIPb,
noxy¢adpuKaToB M TOTOBOM NPOAYKIHMH B IIpoLecce
HPOHU3BOJCTBA OMOTEXHOIOTMYECKON MPOIYKIIUU

3aBepLICHUS 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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

buoTtexHonorusiarsl MpoIeccTep MEH anmapaTrTap

| IIpornecch! 1 anmapartsl B OMOTEXHOJIOTHH.

| Processes and devices in biotechnology.

Kypcmoty kvickawa mazmynot / Kpamkoe codepacanue Kypca/ Course summary

MUKpOOHOIOTHSITBIK, OHIIPICTEPII anmapaTypaiblK KaOabIKTay.
BUOTEXHONMOTHUSAIBIK ~ OHIIPIC  KAOJBIKTAPBIHBIH  KIKTEMYi.
BHOTEXHONIOTUSIIBIK, OHJIPICTIH Heri3ri Ke3CHJICPiHiH
cumarraMachl.  BHOTEXHOJOTMS  TpOIECTepiH  MOAENbACY
TEOPHUSICHI; HKBLTY npouecrepi MEH anmaparrapbl.
BHOTEeXHONOTHANBIK ~ TIpOLIECTEpAi  JKYpri3yre  apHajFaH
ammapaTTapapl  €cenTey  JKOHE  TaHAay. TeXHOJIOTHSUIIBIK
KaOIbIKKa KOMBIIAThIH Herisri tananrap. ®epMeHTaTopiIapaarsl
KbuTy Tporiectepi. dazanap KOHTaKTiCIHIH KO3FaIMaHTHIH OeTi
6ap Maccaanmacy IpOLECTePi. BHOTEXHOIOT U aFbI
MeMOpaHaiblK mporectep. KeOikti cenaipy omictepi MeH
KYpbUIFbUTapel.  DOTOTPO(GTE MHUKPOOPTraHU3MIECPAl ecipyre
apHaJIFaH OnopeakTopap.

AnmaparypHoe OCHAIIICHHE
NIPOU3BOJICTB. Knaccudukanms 000pyIOBaHUS
OHMOTEXHOJIOTHYECKOTO  TPOM3BOJCTBA.  XapaKTePHCTHKA
OCHOBHBIX JTamoB OHOTEXHOJOTHYECKOTO MPOU3BOJCTBA.
Teopuss MOAENUPOBAHUSA  TMPOIECCOB  OMOTEXHOJOTHU;
TEIUIOBBIE MPOIECCHl ¥ ammapartbl. Pacder W BBIOOp
anmaparoB A HPOBEACHUS  OMOTEXHOJNOTHYECKHX
nponeccoB. OCHOBHBIE TPEOOBAHUS K TEXHOJIOTHIECKOMY
obopynoBanuoo. TemsoBele Tpouecchl B (epMeHTaTopax.
[Iporieccbl MaccooOMeHa C HEMOABH)KHOM IMOBEPXHOCTHIO
KOHTakTa (a3. MemOpaHHbIE TPOIECCHl B OHOTEXHOJIOTHH. .
CriocoObl M YyCTpOHCTBA TyIIEHUS IEHBL. buopeakTopsl ais
BBIpAIMBaHKsl POTOTPOPHBIX MUKPOOPTaHU3MOB

MHKPOOHOTIOTHIECKUX

Hardware equipment of microbiological productions. Classification
of biotechnological production equipment. Characteristics of the
main stages of biotechnological production. Theory of modeling of
biotechnology processes; thermal processes and apparatuses.
Calculation and selection of devices for biotechnological processes.
Basic requirements for technological equipment. Thermal processes
in fermenters. Mass transfer processes with a fixed phase contact
surface. Membrane processes in biotechnology.. Methods and
devices for extinguishing foam. Bioreactors for growing
phototrophic microorganisms

bazoapnama sncemexuici / Pykogodumenwv npozpammst/ Programme manager

Jlocymona A. K.

| Terza I.M.
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A3bIK_0aiiblHOAYOblH, GUOMEXHOI02UANBIK He2i30epl/ Buomexnonozuueckue ocnosvt kopmonpuzomosnenus / Biotechnological bases preparation of a forage

Oky makcamul / Yueonan yenv/ Purpose

TaraMBIK CIHIMIUTIKTI 9/IiICTEMENIK Typ/e OaKbLIayabl
Urepy, FBUIBIMH HETi3]le KOHCEPBUPIICY, TaFAM/IBIK
HOPMAaHEBI aHBIKTAY, TOJBIK TAMAK YJICCIH )o0aay.

OCBOCHHC MCTOJOB OLICHKH MHUTATCJIBHOCTU KOPMOB,
Hay4YHbIMHA OCHOBaMH ux KOHCCPBHUPOBAHU,
OIPCACIICHUA  KOPMOBBIX HOPM, IIPOCKTUPOBAHUC
TIOJIHOLICHHBIX paliliOHOB

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

Oxvimy naomuoceci / Pesynomamot o6yuenus / Learning outcomes

Kypcrs! ¢oTTi asiKTaraHHAH Keiiin 6imiMamxymbLiap
- BHOTEeXHOMOTHSANBIK FRUIBIMIAD cajachiHaa (akTinepi,

KyOBLIBICTAp/IBI, TeopHUsLIIapIbl JKOHE OJIapbIH
apachIHIaFbl Kyp/enli ToyelnaAimiKTepal Oty MeH TyciHyai
KOJIJIaHy;

- DBHOTEXHONOTWSNBIK OHIMII OHAIPYy TpoLeciHme
HIMKI3ATThIH, JKapThulail (GabpHKaTTapabIH KOHE AallbiH
OHIMHIH KYpaMBbI MeH mapamMeTpiepine
MUKPOOHOIOTHSLIIBIK, XUMUSUTBIK-0aK TEPHOIOTHSLIIBIK,
XUMUSITBIK JKOHE (DH3HUKA-XUMHUSUIBIK TAJAAY KYPrisy;

IHocue yCHEIIHOT 0 3aBeplICcHUS Kypca
odyuyarommecs: 0yayr

- [IpuMeHsTh 3HaHUS U OHUMaHKUE (DAKTOB, SIBICHHH,
TEOPUH U CIIOXKHBIX 3aBUCHUMOCTEH MEXJy HUMHU B
chepe OHOTEXHOJIOTHUECKHUX HAYK;

- IIpoBoguTh  MHKPOOMOJOTMYECKHH,  XHUMHKO-
0aKTepHONOTHUECKUH, XHUMHYECKMH ¥ (usuko-
XMMHYECKHH aHaIW3 COCTaBa M IapaMeTPOB CHIPb,
noxy¢adpuKaToB M TOTOBOM NPOAYKIHMH B IIpoILecce
IIPOM3BOICTBA OMOTEXHOIOTHYECKON MPOLYKIINU

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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

MukpoopranusMaep OHOTEXHOJIOTHSICHI

| buorexnonorus MUKPOOPraHn3MOB

| Biotechnology of microorganisms

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary

ABBIKTBl TalBIHIAayAa Kazipri Ke3[eri OMOTeXHOJIOTUSHBI
ToxipuOene koimaHy. JKaHa as3pIKTap J>KOHE OJIApIIBI
JMaibIHaay omicTepl. A3BIK MafbIHAARTHIH OTAHBIK JKOHE
mIeT €1 OHAIPICIHIH TEHUKAChl MOHE >MaHa Kypajuap.
A3BIKTBI JaibIHIayla WHHOBALMSIIBIK TEXHOJOTHSLIAPIbI
op TYpJIi MaMaHAaHBIPBUIFAH IAPYaIlbLUIBIKTAPFa CHI13Y.

Hcnons3oBanue Ha  IpaKTHKe COBPEMEHHBIX
OMOTEXHOJIOTHI KOpMONpHUroToBieHus. HoBble kopma
U crocoObl UX MpUrotoBiieHus, HoBoe ob6opynoBaHue
U KOPMOIIPUTOTOBUTEIIbHAS TEXHUKA OTEUECTBEHHOI'O
U 3apy0exKHOr0 ITPOU3BOJICTBA. Brenpenue
WHHOBALIMOHHBIX TEXHOJIOTMH KOPMOIIPUTOTOBJICHUS B
XO035IICTBaX Pa3lMYHbIX CIELUAIN3aLUN.

Practical use of modern biotechnologies of feed preparation.
New feeds and methods of their preparation, New equipment
and feed preparation equipment of domestic and foreign
production. Introduction of innovative feed preparation
technologies in farms of various specializations.

bazoapnama sncemexuici / Pykosodumenwv npozpammst/ Programme manager

la6mymmma H1.C.

| Terza I.M.
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Man wiapyawvinpizeinoazel ouomexuonozus /buomexnonozusn scusomnuix /Animal biotechnology

Oky maxkcamot / Yueonan yenv/ Purpose

AyblnmnapyanbulblK, MaJlIapblHbIH 3aHHaMara COHKec ecil
JaMyBIH,’)KaHA 3aMaH TalabbIHA calf Maj IIapyaIlbLIBIFbIHBIH
KETICTIKTEPIiH CTyJEHTTEPre TAHBICTHIPY.

O3HaKOMUTH 00yJaroImuXxcst c OCHOBHBIMH
3aKOHOMEPHOCTSIMU pocra, pa3BUTHSI
CETbCKOX03HCTBEHHBIX JKHBOTHBIX c y4ETOM

COBPEMECHHBIX 3HAHUN U JOCTHKCHUN B )KHBOTHOBOJICTBE

To familiarize students with the basic laws of growth,
development of farm animals, taking into account modern
knowledge and achievements in animal husbandry

Oxbimy nomuaceci / Pesyniomamol 06yuenus / Learning outcomes

KypcTbl ¢aTTi assKTaraHHaH KeiiiH 6l1iManymbLiap

- BHOTEeXHOJOTHMANBIK FBUIBIMAAP calachiHaa (akrinepai,
KYOBIIBICTAP/BI, TEOPHSIAPIBI JKOHE OJAPIBIH apachIHAAFHI
KYpAei ToyenIuIikTepai 01ty MeH TYCiHyAl KOlJaHy;

-  DbuOTeXHONOTHSANBIK  OHIMAI  OHAIPY  NPOLECIHIS
IIMKI3aTTBIH, JKapTbUIail (aOpuKaTTapablH >KOHE HaifbIH
OHIMHIH KYpaMbl MECH MapaMeTpiiepiHe MUKPOOUOIOTHSIIBIK,
XUMUSUTBIK-0aKTePUONIOTHSUIBIK, XUMUSIIBIK JKOHE (DH3MKa-
XUMUSITBIK Taljaay XKyprisy;

- [JHK-meH, TreHmepMeH XKyMbIc icTeil Oury oHe
pexom6OunanTThl JJHK kacymanapei TypiaeHipe Oty

Iociie ycnemHoro 3aBepuieHusi Kypca o0ydarommecs
oyayT

- IlpumeHsTh 3HAHUS W MOHUMAaHUE (DAKTOB, SBICHHIA,
TEOpPHUH M CIIOKHBIX 3aBUCUMOCTEH MEXy HUMH B cdepe
OMOTEXHOJIOTHYECKHIX HAYK;

- IIpoBoauTh MHUKPOOUOJIOTHYECKHH, XHUMUKO-
0aKTEePHOIIOTHUCCKHIA, XUMHYCCKUT u (busuko-
XUMHMYECKUIl aHanM3 cocTaBa U IapaMeTpOB ChIPbA,
nosy(haOpHUKaTOB M TOTOBOH MPOAYKIHH B IpoIecce
IIPOU3BOJICTBA OMOTEXHOJIOTUUECKOM NPOSYKIIMU

- VYmers paborare ¢ [JIHK, remamm u mpoBOAHTH
TpaHchOpMaIUIo KIIeTOK pekomOunanTHoi JTHK

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;

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

Ilpepexeusummepi / Ipepexsusumot / Prerequisites

AnaMm koHe kaHyapiap (Qusmnonorusicel, JKacymanbix
OHMOTEXHOJIOTHS, AYBUIIIAPYAIIBUIBIFB OHOTEXHOIOTHSICHI

®dusnonoruss 4ejgoBeKa W KUBOTHBIX, Kietounas
ouorexnonorust, CeapCcKOX03sMHCTBEHHAs OMOTEXHOIOT S

Human and Animal physiology, Cellular biotechnology,
Agricultural biotechnology

Kypcmut

H KblcKaua mazmynsl / Kpamkoe codepacanue kypca/ Cour

se summary

ManpapablH IWIBIFY TEri MEH KOJFa YHpeTy Ke3eHuepi.
AyBUIIAapyambuUIbIK,  MaJIapbIHBIH ~ KOHCTHTYIMSCHL  MEH

JKCTEphEPI. Kanyapnapasiy KeKe JaMYBI.
aybUIIIAPYAIlbUIBIK ~ MalJapblHBIH  eHimmmiri.  Man
HIapyallbUIBIFBIHAAFEl  IpIKTEY MeH cypbiTay. Ocipy
omictepi.  A3BIKTAaHIBIPYABIH  TEOPUSUIBIK  HETIi3zepi.

A3BIKTap/bIH KBICKAIla MiHE3/[eMeci MEH KJIacCU(HKAIHSCHL.
TyKbIMIAp/IbIH OHOJNOTHSUIIBIK €pPEKIIeNTiKTepi. OHIMALTIKTEPI
(ipi xapa Mman, mIomka, Koi). TYKbIMAapAbIH HMIapyambUIbIK-
OHMOJIOTHSUTBIK epeKIIeTiKTepi. OHIMALTIKTEpi (KBUIBIK, TYiie,
KYC).

Ipoucxoxnenue u OJIOMallIHUBaHNE
CEJIbCKOXO3AUCTBEHHBIX JKMBOTHBIX. KoHcTuTymms u
3KCTEphEp CeJIbCKOXO3SIHCTBEHHBIX JKUBOTHBIX.
WnpuBuayansHOE pa3BUTHE )KUBOTHBIX. IIpOyKTHBHOCTH
CEIbCKOXO3AHCTBEHHBIX KUBOTHBIX. OTOOp M monbop B
JKUBOTHOBOJICTBE. MeToabl pa3BeleHus. TeopeTHuecKue
OCHOBBI  KOPMJICHHSL. Knaccupukaums u  kparkas
XapakTepucTUKa KOPMOB. bHonornueckne ocoOEHHOCTH
nopoabl. [IpoAyKTHBHOCTH (KPYIHOIO pOraToro ckara,
CBUHEH, OBeIl). X031 CTBEHHO-0MOJIOTHUECKIE
0COOEHHOCTH, TOPOJbI, TMPOAYKTHBHOCTH  (JIOLIaJEH,
BepOITI0/IOB, TITHII).

Origin and domestication of farm animals. The constitution and
exterior of farm animals. Individual development of animals.
Productivity of farm animals. Selection and selection in animal
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).

FBazoapnama scemexuici / Pykosooumens npozpammsl/ Programme manager

Jocymona A. XK.

| Tersa .M.
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Tazam ouomexnonozuscwt / Iluwesasn ouomexnonozusn / Food Biotechnology

Oky maxcamol / Yueonasn yenv/ Purpose

a3BIKTHIK OHJIIPICTE Ka3ipri Ke3/1eri OMOTEXHOIOTHSLITBIK
3epTTeyiepi )Kacay JKoHe 3epTTey HeTi3aepiH yipeHy. binim
aIyIIBUIap OCHI MIOHII OKY Ke31He Ka3ipri a3bIKThIK
OMOTEXHOJIOTHSI HAaKThI TAIICHIpMajIap 9icTepi MEH TOCUIAEPiH
urepyi Kaxxer. bomammak KbI3bIMETiHIH (3KOJIOTU3AIIS
TEXHOJIOTHSACHI, a3bIKTHIK, MUHEPAJIBIK )KOHE YHEPTeTHKAIIBIK
KopJiap eHJIipici) Kosganbais! TarceipMaiap 6acTel Ma3MYHBIH
HaKTHI O6JIin KepceTyi Oiry

o0ydyeHHe  OCHOBaM  HCCIENOBaHMS W  Pa3pabOTKu
COBPEMEHHBIX OHOTEXHOJIOTHIECKHX ITPOLECCOB B MHIIEBOM
npoMbIIUIeHHOCTH. OOy4Jaromuiicss B pe3ynbTare 00y4eHUs
[0 JUCLMIUIMHE JODKEH OCBOMTH IPHUEMbl U  CIIOCOOBI
pelleHrsT KOHKPETHBIX 3ajady COBPEMEHHOM IHILEBOM
OuoTexHonoruu;  chOpMHUpPOBATH  YMEHHE  BBIICIHTH
KOHKPETHOE, KJIIOUEBOEC COJCpKaHUe NPUKIATHBIX 3a1ad
Oyaymei  JeATeIbHOCTH  (3KOJOTU3AIMH  TEXHOJOTHIA,
BOCIIPOU3BOJICTBA TTUIIEBBIX, MHHEPAIBHBIX 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)

Okpbimy namuoiceci / Pesynemamot 06yuenus / Learning outcomes

KypeTbl ¢oTTi agKTaFaHHAH KeiiiH Ol1iManymbliap

- BroTexXHONIOrKs calachlHAaFbl OKY-TPAKTHKAJIBIK JKOHE KOciOn
MIHIETTEepAl INeNmly YLIH TEOPHSJIBIK JKOHE MPAKTHKAIIBIK
OLTiMTI KOJTIaHYy;

- buortexHonorus canmachklHAa OJaH dpi OKyIbl €3 OCTiHIIe
JKAIFACTBIPY YIIIH KQKETTI OKBITY JAaFIbUIapbIH JAMBITY;

- FrutbiMu 3epTTeynep MeH akaJeMISUIBIK Ka3y oficTepiH Oimy
JKOHE 0JIap/Ibl OMOTEXHOJIOTHS CANIAChIHAA KOJIIaHY;

Iocjie ycmemHoOro 3aBepuieHHMsi Kypca ofydaioniuecs
oyayT

- IIpuMeHSTh TEOPETHYECKHE U MPAKTHYECKHE 3HAHMS UL
peleHust  yu4eOHO-TIPaKTHYECKUX W MPOPECCHOHATBHBIX
3aj1a4 B 00J1aCTH OMOTEXHOJIOTHH;

- Pa3BuBaTh HaBBIKM OOydYeHHs, HEOOXOAUMBIE LIS
CaMOCTOSITEIBHOTO HPOJODKCHUS JANbHEHIIero 00ydeHHs
B chepe OMOTEXHOIIOTHH;

- 3HaTh  METOABl  HAy4YHBIX  KCCIEAOBAHUH U
aKaJIeMUYIEeCKOTO MUChbMa ¥ MPHMEHITh WX B obiactu
OHOTEXHOJIOTHH;

After successful completion of the course, students will be

- Apply theoretical and practical knowledge to 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 / llpepexeuszumot / Prerequisites

Taram  XuMUACH, buOTexHONOrUsgarel  npouectep MeH | Ilumesas xumwus, [Iporeccsl U anmaparbie Ouotexuonoruu, | Food chemistry, Processes and devices of biotechnology,
anmaparTap, DH3UMOJIOTHS OH3UMOIOTHUS Enzymology
Kypcmuiy kvickawa mazmynnt / Kpamxoe codepicanue kypca/ Course summary

Kipicne. 3amanayn OuoTexHOJOTHsIHBIH oxictepi. KP ixone
JTYHHE 5KY31H/eri OMOTEeXHOJIOTUSIHBIH TOKIPHOEITIK KeTiCTIKTepi
MEH mnpobieManapsl, 3aMaHayd TYPFBICHL. AS3BIKTBHIK JKOHE
OHIpiNeTiH cajafarbl arpoeHpipictik komruiekcreri(AOK)
OMOTEXHOJIOTHSI ~ FBUIBIMBIHBIH ~ 3aMaHayW  IIpoOieMaiapebl.
BHOTEXHONOTHSIBIK OHIIpIiCTETi Kypaigapsl MEH MpoIecTepi.
l'enHOKIETOUHAST ~ WHXKEHEpHs.  AJIKaronibpli,  JKapThbuIai
aJKaroypi JKOHE AallKaroiibCi3 IMNMIIKTep OWOTEXHOJOTHUSCHL.
Parmonani sxoHe cOaaHCHPII a3bIK TYJIK YIIIH )KaHa a3bIKTHIK
OHIMJIEp.

Beenenue. MeTtomasl COBpEMEHHOM OUOTEXHOJIOIUH.
CoBpeMEHHOE COCTOSIHHME, TPOONEeMbl M  NPAaKTHYECKUE
noctuxkenus: ouorexnosnorud B PK u mupe. CoBpemeHHbIe
npo6ieMbl HayKy — OHOTEXHOJIOTHs B MHIIEBBIX U Mepepada-
TBIBAIOIIMX OTPACIAX AarpoONPOMBIIIIEHHOTO KOMILIEKCa

(AIIK). TIIpomeccsl u ammapaThl OHOTEXHOJOTHYECKOTO
MIPOU3BOJICTBA. I'eHHOKIIETOYHAS HHXXCHEPHS.
BHOTEXHOJIOTHS ~ AJIKOTOJIBHBIX,  CNIAa00aJKOTOJIBHBIX U

0e3aIKOr0IbHBIX HAMUTKOB. HoBBIE MAMICBLIC TPOAYKTBI IJISL
PalMOHAJIBHOT'O U CGaJ'[aHCI/IpOBaHHOFO IMATAaHUA.

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.

bazoapnama scemexwici / Pykosooumens npozpammst/ Programme manager

la6omymmn L1.C.

| Terza 1.M.
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A3vIK-myniK onimoepinin duoxayincizoici/ buobdesonacnocms npodykmos numanus / Biosafety of food

Oky makcamul / Yueonan yenv/ Purpose

Oonamak MaMaH/a )KaHyapiapJiaH ajblHaTBIH MINKi3aTTap
MEH OHIMICP/iH HETi3ri KOMIIOHCHTTEPIHIH T'MTHCHABIK
cUMaTTamMachl, asbIK-TYJIK INWKI3aTTappl MEH TaMmak
OHIMJIEPIHIH  KayilCi3liK  KOpCeTKiluTepiH Oakpliay
onictepi Macenenepi OOMbBIHINA KOCIOM KY3BIPETTUIIK INEeH
TepeH OUTIM/II KaJbIITacThIpy

(dopmupoBaHue y Oymymiero CIelMaIuCcTa
poQeCCHOHANBHBIX ~ KOMIIETEHIMH H  YIIyOJCHHBIX
3HaHUIl 10 BOMNpOCaM TMIHEHWYECKOH XapaKTepUCTUKU
OCHOBHBIX KOMIIOHEHTOB CBIPbS U NMPOAYKTOB >KHUBOTHOTO
MIPOUCXOXKACHUS, METONOB  KOHTPOJISL  IOKa3aTesei
0€30I1aCHOCTH TPOIOBOJILCTBEHHOTO CHIPbS M HPOJYKTOB
MTUTaHUS

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

Ok

vimy Hamuoiceci / Pesynomamot 06yuenus / Learning outcomes

KypcTs! ¢9TTi assiKTaraHHaH KeliiH 6iniManymbliap

- bruoTexHOJIOTHS calachiHAa OJjaH dpi OKY.IbI ©3 OeTiHIIe
JKAJFACTBIPY YILIIH K&XKETTi OKBITY AaFIbUIAPbIH AaMbBITY;

- BroTeXHONOTHANBIK FRIIBIMIAp calacklHAa (akrinepmi,
KYOBIIBICTApIBI, TEOPHSITAP Bl JKOHE OJIapAbIH
apachIHIAFBl KYPICHi TOYSIIUTIKTepAi OLTy MeH TYCiHyIi
KOJIIaHy;

Iocie ycnemHoro 3aBeplieHUsl Kypca o0ydarommecst
oyayT

- Pa3BuBaTh HaBbIKM OOY4YEHHS, HEOOXOAMMBIC IS
CaMOCTOSTEIHLHOTO HPOJOJDKCHUS JanbHEHIIero
oOydeHus B chepe OMOTEXHOIOTHH;

- IlpuMeHATh 3HAHHA M TOHHMaHHe (AKTOB, SBICHH,
TEOPHH U CIIOKHBIX 3aBHCUMOCTEH MeXIy HUMH B cepe
OHMOTEXHOJIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

Taram XUMHSICEHI

| ITnmeBas xumusa

| Food chemistry

Kypcmoty kvickaua mazmynst / Kpamkoe codepacanue kypca/ Course summary

Taram eHIMAEpiHIH camacklH KaJBIITACTHIPY JKOHE
0ackapyIblH HErisri mpuHnunTepi. TaraMm Kayincisziri
JKOHE OHbI OarajaylblH Heri3ri emmemepi. KpuTukanbik
OakplIay HYKTeJepi OOWMbIHINA KayinTepial TajuayablH
EBponansik  HACCP  xyiieci. Taram  eHimaepiHe
KOMBLIATBIH TUTHECHANBIK TajanTtap. TaraMm eHiMaepi
KayinCi3AiriHiH MHKpOOHOJOTHSIIBIK KepceTkimTepi. ET
XKOHE €T OHIMJAEPIHIH Kayilci3mirine KOWBLIATHIH

OCHOBHBIE TIPUHIUIBI (OPMHUPOBAHUS W YIIPABICHUA
Ka4eCTBOM ITHMIIEBBIX MPOIyKTOB. [InmeBas 6e30macHOCTh
U OCHOBHBIE KpUTEPHUM €€ OLICHKU. EBponeiickas cucrema
aHaJM3a PUCKOB MO KPUTHYECKMM KOHTPOJIBHBIM TOYKAM
HACCP. T'uruenndeckue TpeOOBaHUS, IPEABABISIEMbIE K
MUIIEBBIM MPOAYKTaM. MUKpOOHOIOTHYIECKHEe TTOKa3aTeTH
0e30macHOCTH THIIEBON MHpoxyKiwu. TpeboBaHus K
0e301acHOCTH Msca M MSICHOW NpoayKuuu. Poib Monoka n

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 meat
products. The role of milk and dairy products in the
occurrence of food poisoning. Biological hazard for food

tananTap. TaraMHaH ylnaHy Ke3iHAEri CYT JKOHE CYT | MOJIOYHBIX TIPOAYKTOB B BO3HHUKHOBEHMM NHIIEBBIX | raw materials and food products. Food toxicoinfections.
OHIMJICPIHIH peui. A3BIK-TYJIIK MIMKi3aThl MEH TaFaMIBIK | OTPaBIICHHIA. Buonornueckas OIIaCHOCTH s | Bacterial intoxication of food.
OHIMJIEpiHe TOHETIH OHONOTWSIBIK Kayim. TaraMmIbIK | IPOJOBOIBCTBEHHOTO CBHIPbS M IHIIEBHIX HPOAYKTOB.
TOKCHKOMH(pEKLHsLIaP. TaramHBIH Oakrepuanasl | IlumeBbie TOKCHKOMH(EKIHH. BakrepuanbHast
MHTOKCHKALMSJIAHYBL WHTOKCUKAIMS THIIIH.
bazoaprama scemexuici / Pykosodumenv npozpammsr/ Programme manager
Ky6ekosa b.XK. | Manyma H.B. |
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Buonozuanvik 6encenoi sammapowt any mexnono2usacol / Texnonozua nonyuenuna ouonozuuecku axmuenwvix gewsecme / Technology for the production of biologically active

substances

OKy makcamul / Yueonan yenw/ Purpose

OMONIOTHSUTBIK  OCJICEeH/I KOCmajgap MEH OHOJIOTHSIIBIK
OelceHIi 3arTapipl OHAIPY TEXHOJOTHSACHI  TYpajbl
OiTIMHIH Ka3ipri >KaFaaibIH )KapbIKTaHABIPY.

OCBCLICHUEC COBPEMCHHOI'0 COCTOSIHUA 3HaHUM O
TCXHOJIOTUU TIPOU3BOJCTBA OHOJIOTHYECKH AaKTHUBHBIX
Z[OGaBOK 1 OHOJIOTMYECKU aKTHBHBIX BCHICCTB.

coverage of the current state of knowledge about the
technology of production of biologically active additives and
biologically active substances.

Oxvimy naomuoceci / Pesynomamot o6yuenus / Learning outcomes

Kypcrs! ¢oTTi asiKTaraHHAH Keiiin 6imiMamxymbLiap

- bruoTexHOJIOTHS calachiHAa OJJaH dpi OKY.IbI ©3 OeTiHIIe
JKAJIFACTBIPY YILIIH K&XKETTi OKBITY AaFIbUIAPbIH AaMbITY;

- FputbiMu 3epTTeynep MeH akaJeMHsUIBIK XKa3zy 9/iCTepiH
0Ly KOHE 0J1apabl OMOTEXHOJIOT S CAIACHIHAA KOJIaHY;

- BHOTeXHONOTHSIBIK FRUTBIMAAD cajachiHaa (akTiepmi,
KYOBUIBICTap/IE, TEOPHSIAPIbI JKOHE OJIapIbIH
apachIHIAFBl KYPCNi TOYSIIUTIKTepAi OLTy MeH TYyCiHyIi
KOJIIaHY;

Mocae YCIIEUIHOTO 3aBepuIeHHUs Kypca
odyuyarommecs: 0yayr

- Pa3BuBaTh HaBBIKM OOYYeHHS, HEOOXOAMMBIE IS
CaMOCTOSATEIBHOTO  TPOJODKCHHUS  JajbHeHero
o0yueHus B chepe OHOTCXHOIOTHH;

- 3HaTh METOJBl HAYYHBIX HCCICJOBAHUH U
aKaJIEeMUYECKOTO MUChMA U MPUMEHSTh MX B 00JaCTH
OHOTEXHOJIOTUH;

- [IpuMeHsTh 3HAHUS U IOHUMaHKUE (DAKTOB, SIBICHHH,
TEOPUI U CIIOKHBIX 3aBHCUMOCTEH MEXIy HUMH B
cepe OMOTEXHOIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

}KacymanHK OUOTEXHOJIOTHS

| Kneroynas 6uoTexHosorus

| Cellular biotechnology

Kypcmoty kvickauia mazmynst / Kpamkoe codepacanue kypca/ Course summary

OHIPICTIH JaMy Ke3eHIepi, aHTH-OMOTHKTEPIIH JKIKTeTyl
JKOHE KYPbI-JBIMbI. AHTHOMOTHKTEP I OMOTEXHOIOTUSIIBIK
aiy koJnapsl. AHTUOMO-THKTEPAl WIBIFApy JKOHE Tazasay.
AHTHOHOTHKTEPAI OMOTEXHOJOTHSJIBIK ally JKOJIApHI.
buocunTe3 i maiinanaHa OTHIPHIT AaHTHOMOTHUKTEPAl aiy.
leHnik WHXEHEPHsHbl NalJadaHblll AHTHOMOTHKTEPI
aiy. MMmoOmnm3a-unsiianFan epMEHTTepi Maiganana
OTBIPBIII  aHTHOMOTHKTEpHI  amy.  AH-THOMOTHKTEp
NPOXYLUEHTTEPIH ocipy mapTrapbl. AHTHOMOTHKTEpi
TaHgay »OKoHE Taszajay. AHTHOMOTHKTEp OHJIIPICIHIH
maprrapsl. [lemnmumua  amy.  CTpenTtoMHUIMH — aiy.
I'enTamunuH any. AHTHOMOTHKTEpPII OaKbLIAY.

Otanbl pa3BUTHA NPOW3BOJCTBA, KIACCH(PHUKANUA H
CTPYKTypa AQHTHUOMOTHKOB. Crnioco6s1
OMOTEXHOJIOTHYECKOTO  TMOJYYeHHs] aHTUOMOTHKOB.
Vianenue ©  O4YUCTKA aHTUOMOTHKOB. CriocoObI
OMOTEXHOJIOTHYECKOTO  TMOJYYeHHs] aHTUOMOTHKOB.
ITonyyenne  aHTUOMOTUKOB C  HCIOJb30BAaHUEM
OMOCHHTE3A. [omryuenne aHTHOHMOTHKOB C
WCTONB30BaHUEM TCHHOM wWHxeHepud. [loxydeHue
AHTHOMOTHKOB C  WCIOJB30BaHHEM  (DEpPMEHTOB

I/IMMO6I/IJ'H/IBaIII/II/I. VcnoBus BbIpalllMBaHU
IpOAYHECHTOB aHTHOHMOTHUKOB. H0ﬂ60p n YHUCTKa
aHTHOUOTHKOB. VcnoBus MMpOU3BOJACTBA

anTnOmoTHKOB. [lomy4yenne nennmmunHa. [lomyuenne
crpenromunvHa. Ilomyuenue rentamunuaa. Kontposns
AHTHOMOTHKOB.

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 enzymes. Growing
conditions for antibiotic producers. Selection and cleaning of
antibiotics. Conditions for the production of antibiotics.
Obtaining penicillin. Obtaining streptomycin. Obtaining
gentamicin. Control of antibiotics.

bazoapnama sncemexuici / Pykosodumenwv npozpammsl/ Programme manager

Ceneyosa JLLA.

| [Tanyma H.B.
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Cmanoapmmay, cepmuuxkammay syncane memponozus/ Cmanoapmuszayus, cepmugpuxayus u memponozus/ Standardization, certification and metrology

Oky makcamul / Yueonan yenv/ Purpose

BacTel Makcar — cTaHgapTU3AIMs, CePTH(GUKAIINS )KIHE
METPOJIOTHS JICTEPiH OMOTEXHOIOTHS aiiMaFbIHa
KOJIJaHY

OCHOBHOW NP0 SBJIAETCSA MPUMEHEHHUE METOJI0B
CTaHJAPTH3ALUH, CEPTUGUKALUN U METPOJOTHH B
00s1acTi GUOTEXHOIOTUHI

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

Oxvimy naomuoceci / Pesynomamot 06yuenus / Learning outcomes

Kypcrs! ¢oTTi assKTaraHHAH Keiiin 6imiMamxymbLiap

- BroTexHoorKs canachlHaa OJaH api OKy/bl 03 OeTiHIIe
JKAJIFACTBIPY YILIIH K&XKETTi OKBITY AaFIbUIAPbIH AaMbITY;

- FputbiMu 3epTTeynep MeH akaJeMHsUIbIK a3y 9/liCTepiH
0Ly KOHE 0J1apabl OMOTEXHOJIOT S CAIACHIHAA KOJIaHY;

- BHOTEeXHOMOTHSAIBIK FRUIBIMIAD cajachiHaa (akTiiepi,
KYOBIIBICTApIBI, TEOPHSITAPIBI JKOHE OJIap/IbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHyIi
KOJIIaHy;

Mocae yCIEHIHOT O 3aBepuIeHUsI Kypca
ol0yuarommuecs: 0yayT

- Pa3BuBaTh HaBBIKM OOYYEHHUS, HEOOXOAHMMBIE IS
CaMOCTOSITEIBHOTO  TPOJOKCHHUS  JajibHeHero
o0yueHus B chepe OMOTEXHOIOTHH;

- 3HaTHL METObI Hay4YHBIX I/ICCJ'IG}IOBaHI/Iﬁ n
aKaJIEeMUYECKOTO MUChMA U MPUMEHSATh UX B 00JIaCTH
OHOTEXHOJIOTHH;

- [IpuMeHsATh 3HAHUS U IOHUMaHKUE (DAKTOB, SIBICHHH,
TEOPUI U CIIOKHBIX 3aBHCUMOCTEH MEXIy HUMH B
cepe OMOTEXHOIOTHYECKUX 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;

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

Taram XUMHSICEHI

| ITnmeBas xumusa

| Food chemistry

Kypcmoty kvickawa mazmynnt / Kpamkoe codepacanue kypca/ Course summary

ISO/ISE CTaHIAPTTAPBIHBIH TYpIepi. KP
CTaHAAPTTAPBIHBIH TYpJIepi. CrangapTuzanys
nmopexenepi. CTaHIapTH3AMUSHBIH MEMJICKETTIK JKYHeci.
MemiekeTTik ~ cTaHpaprTapra  coiikecTik  Gerici.
Crangaptuzanus OoiibiHIIa Xanmbikapanblk Mekeme (ISO).
CranmapTThl Kacay peri. OHIMII calmaMeH KamMTaMachi3
ery »ky#Heci. TexHuMKanmbslK periameHtTep. Metposorus
Typajbl Kajimbel Mariaymar. brnorexHomorust almarbiHzaa
eJIIey KypaJiapblH TeKcepy. OJiey canachl )KoHEe OFaH
KETy Tocliepi. OuieM KaTelikTepi, oJicTepi XoHE
KYPBUIFbUIAPEL.  METpOJIOTHSIIBIK ~ KaMTaMachl3  eTy.
CepruduKaisHbIH HETi3r1 HhICAHAAphl MEH MaKCcaTTaphl.
OHIM camnachl XoHE TYTHIHYNIBUIAPABIH KYKBIFBIH KOPFay.
CepTuduKanusHbIH KOJIJTaHbLITY aliMarsbl.
CepTruhUKauIHBI aAKKPEIUTTEY KOHE 63apa MOMBIHIAY.

Buaet cranmaptoB ISO/ISE. Bumst cranmaptoB PK.
VYpoBHH cTaHAapTU3alMH. [OocymapcTBEHHas CHCTeMa
CTaHAAPTH3aLUHU. 3HAK COOTBETCTBHS TOCYJAPCTBEHHBIM
cTaHmapraM.  MeXAyHapogHas  OpraHu3amds 1o
crangaptuzanun (ISO). IMopsmok pa3paboTku craHmapra.
CucTeMbl CTaHIAPTOB 00ECTIeUeHHs KauecTBa MPOTyKIIHH.
Texunueckue perigameHtel. OOmue  cBegeHUs O
Metposornd. [loBepka cpencTB m3MepeHHit B obnactu
ouorexnosorn. KadectBo M3MEpeHHil M CIOCOOBI €ro
noctmwkenus. CpeacTBa, MeETONBl M MOTPEIIHOCTh
n3Mepenus. Merponorudeckoe obecriedeHue. OCHOBHBIC
Lenr ¥ 00beKTHl cepTuduKaniy. KauecTBo IpOayKIMU U
3ammra npaB nortpedurteneii. OOmacTH NpPUMEHEHUS
ceprudpukanuu. [IpaBuina W TOPSAOK  MPOBEICHUS
cepTUdUKaUK. AKKpPETUTAIlUs U B3aUMHOE IPU3HAHHE
cepTHU(HKAITUH.

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 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.
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Em sicone cym onimoepinin duomexuonozuacsl/buomexnonozus moaounslx u MacHwvlx npodykmos/ Biotechnology of dairy and meat products

Oky makcamul / Yueonan yenv/ Purpose

CyT XoHE eT eHIMIepiHAe 0O0NAThIH OMOTEXHOJIOTHSIIBIK
npouectepAi  3eprrey;  (epMeHTTIK  mpemaparrap,
MHUKPOOHOJIOTHSUIBIK ~ CHHTE3 ©OHIMIAEPi, OHOJOTHSIIBIK
OenceHnl  3aTTapAblH  JKaHa  Typjepl JKkoHE  Kell
KOMIIOHCHTTI KOCHajgap KOJJAHBUIATBIH CYT XOHE €T
OHIMIepiHAeT] TaraMIbIK KocCTIaJapabl perrey
MOTEHIMAIBl  MEH  OHIIpic  OMOTEXHOJIOTHACHIHIA
WHHOBALMSUTBIK MHIPETUCHTTEP/I Maiianany.

Wzyudenue OMOTEXHOJIOTUUECKIX MPOLIECCOB,
MIPOUCXOJSIIMX B MOJIOYHBIX W MSCHBIX HPOJYKTax;
UCIIONb30BAaHU  MHHOBAIMOHHBIX ~ WHIPEIUCHTOB B
OMOTEXHOJIOTUM  TNPOM3BOJACTBA UM PETYIMPOBAHUU
MUIIEBHIX J00ABOK B MOJIOYHBIX U MSICHBIX ITPOIYKTaX, B
Ka4eCTBE  KOTOPBIX  HCIIOJB3YIOTCS  (pepMeHTHBIC
IIpenaparsl, NPOIYKThl MUKPOOHOIOTHYECKOTO CHHTE3A,
HOBBIE BHUJBl OHMOJOTMYECKH AaKTUBHBIX BEIIECTB U
MHOTOKOMIIOHEHTHBIE T00aBKH.

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 synthesis,
new types of biologically active substances and
multicomponent additives.

Ok

vimy Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

KypeTsl €9TTi asikTaraHHaH KeiliH OlniManymbLiap

- BrorexHonorus canacelHAa 0JaH dpi OKyIBl ©3 OeTiHIIe
JKAIFACTBIPY YIIIH KXKETTi OKBITY AaFIbUIAPBIH TaMBITY;

- BrOTeXHONOTMSIBIK FRUTBIMAAD calachiHaa (akTiepmi,
KYOBUIBICTap/E, TEOPHSIAPIbI JKOHE OJIapIbIH
apachIHIAFBl KYPICNi TOYSIIUTIKTepAi OLTy MeH TYCIHYIi
KOJIJIaHy;

IHocse ycnemHoro 3apepuieHusi Kypca o0y4yalommecs
oyayT

- Pa3BuBaTh HaBBIKM 00ydueHHsS, HEOOXOAWMBIC JUIA
CaMOCTOSITEILHOTO MIPOJOTKEHUS JabHENIIEero
o0OydeHHUs B chepe OMOTEXHOIOTHH;

- [IpuMeHATh 3HAHUS U NOHHMaHHE (PAKTOB, SBICHUM,
TEOPUH U CIIOXKHBIX 3aBUCHUMOCTEH MEXAYy HHUMHU B
chepe OHOTEXHOJIOTHYECKHUX 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;

Ilpepexeuzummepi / Ilpepexeusumot / Prerequisites

Omipictik OUOTEXHOJIOTHS, Mukpoopraumsmaep | Ilpomsiiennass — GuotexHomorus,  buotexnomorus | Industrial biotechnology, Biotechnology of microorganisms
OUOTEXHOJIOTHSCHI MUKPOOPraHU3MOB
Kypcmoiy kbickawa mazmynot / Kpamkoe codepacanue kypca/ Course summary

Cyr eniMaepinin Guortexuomoruscel. Cyr eHepkociOi | buorexnonoruss  momounbix — npoaykroB. ['pymmel | Biotechnology  of  dairy  products.  Groups  of
canmajapelHia  MafJadaHbUIATBIH  MHKPOOPTaHU3MIEP | MHKPOOPTaHM3MOB,  HCIOJB3yeMble B OTpacisx | microorganisms used in the dairy industry.Morphological
tontapel.CyT  eHIMIEpiH  OHIipyJde  KOJIaHBLIATHIH | MOJIOYHOM  mpombinuieHHOocTH.Mopdonornyeckue u | and physiological properties of microorganisms used in the
MHUKPOOPTaHH3M/IEP/IiH MOP(OIOTUSLIBIK HKOHE | (PU3HOJIOTHYECKHUE CBOMCTBa Mukpoopranm3mos, | production of dairy products. Farm animals as raw
(GU3MONOTMANBIK ~ KAacHeTTepi.AybUl — IIAPYyaIIbUIBIFBI | MCIOIb3YEMBIX B MPOHM3BOJCTBE MOJOYHOH mpoxykimu. | materials for the meat industry. General characteristics of

XKaHyapjapbl €T ©Hepkacidi YIIH IIuKi3aT peTiHpe.
ColiburFaH ~ MalJapAblH €T  OHIMAUICIHIH  KaJIbl
CUNAaTTaMachl. BHOXUMHUSIIBIK TPOIECTEPIIH SCEpiHEH €T
KYPaMBIHBIH, KACHETTCPIHIH  KOHE  KYPBUIBIMBIHBIH
esrepyi. Cakray Ke3iH/eTi eTaeri e3repicrep.

CenbCKOXO3AUCTBEHHBIE JKUBOTHBIE KaK ChIpbE JJIS
MSICHOW IpoMblnuieHHOCTH. OOmas XapaKTepucTHKa
MSICHOM  TPOAYKTHBHOCTH  YOOMHBIX  KMBOTHBIX.
W3MeHeHne cocTaBa, CBOICTB M CTPYKTYpPBI Msica MOJ
BIMSIHAEM OMOXMMHYECKHX TpolieccoB. V3MeHeHHs B
MsICe TIPH XpaHEHUH

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
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