





Application area

It is intended for realization of preparation of bachelors under the educational
program «6B05102 — Biotechnology» in NCJSC "Kazakh National Agrarian
Research University".

Regulations

«On Education» The Law of the Republic of Kazakhstan dated 27 July, 2007
No. 319-11l;

Order of the Minister of Science and Higher Education of the Republic of
Kazakhstan dated July 20, 2022 Ne2;

Classifier of training programs for personnel with higher and post-graduate
education. Order of the Minister of Education and Science of the Republic of
Kazakhstan of October 13, 2018 No. 569;

Standard Rules for the activities of educational organizations implementing
educational programs of higher and (or) postgraduate education. Order of the
Minister of Education and Science of the Republic of Kazakhstan of October 30,
2018 No. 595;

Rules of the organization of the educational process on credit technology of
training. Order of the Minister of Education and Science of the Republic of
Kazakhstan dated October 12, 2018 No. 563;

Algorithm of inclusion and exclusion of educational programs in the Register
of educational programs of higher and postgraduate education. Order of the Minister
of Education and Science of the Republic of Kazakhstan No. 665 dated December
4, 2018;

Order No. 106 of the Minister of Science and Higher Education of the Republic
of Kazakhstan dated October 12, 2022. Rules for keeping the register of educational
programs, implemented by the organizations of higher and (or) postgraduate
education, as well as the grounds for inclusion in the register of educational
programs and exclusion from it.

Professional standard. Appendix No. 72 to the order of the Deputy Chairman
of the Board of the National chamber of entrepreneurs of the Republic of Kazakhstan
"Atameken" dated 11.12.2018 No. 339

Professional standard "Production of bakery and flour confectionery
products” No. 289 dated October 24, 2018;

Professional standard "Production of milk and dairy products” No. 263 dated
December 26, 2019;

Professional standard "Yeast Production” No. 263 dated December 26, 2019.
Website SPA Atameken http://atameken.kz/



http://atameken.kz/
http://atameken.kz/

1 Passport of the educational program

Code and classification of the
education field

6B05 Natural
Statistics

sciences, Mathematics and

Code and classification of training
areas

6B051 Biological and related sciences

Code and name of educational program

"6B05102 - Biotechnology"

Type of educational program

Acting

The purpose of the educational
program

The purpose of the educational program
"6B05102-Biotechnology" is to train highly
qualified specialists for agriculture and the food
industry, who have professional skills in
introducing new biotechnological methods to
improve the selection of livestock and crop
production, and the processing of agricultural

raw  materials using  biotechnological
approaches.

Level according to ISCED 6

Level according to NQF 6

Level according to SQF 6

The number of appendix to the licenses | KZ89LAA00031870, 05.08.2021  (Ne006

for the training direction 26.01.2022)

Accreditation of EP ACQUIN

The name of the accreditation body
The period of accreditation validity

27.09.2021-30.09.2028

Degree awarded Bachelor of Natural Sciences under the
educational programme 6B05102-
Biotechnology

Learning outcomes Table 2

List of qualifications and positions

Biotechnology engineer;

- Biotechnology - plant breeder

- Biotechnologist - breeder for livestock

- Biotechnology production processes:

+ for the processing of milk and dairy
products;

» for the processing of meat and meat
products;




* production of alcoholic and non-alcoholic
beverages;

- Biotechnology production of starter cultures;
- Biotechnology pharmaceutical production;

- Biotechnology chemical production;

- Engineer for service and operational work;

- Engineer installation and commissioning;

- Engineer of settlement and design work;

- Researcher of scientific research institutes (R
& D);

- Laboratory in production, research;

Field of professional activity

Research institutes, universities, food industry,
farm  (livestock and plant  growing),
pharmaceutical and chemical industry,
environmental service.

Scope and object of professional
activity

research  institutes and universities of
biotechnology, biological, medical, agricultural
profile;

- manufacturing enterprises and laboratories of
the food and processing, microbiological
industries;

- agricultural enterprises;

- botanical gardens and zoological parks;

- environmental services and organizations;
-Laboratory for monitoring the quality and
safety of agricultural products.

Functions of professional activity

Professional activity of the bachelor is aimed
at improving the process of managing
biotechnological processes and quality control
of biotechnological products in
biotechnological production.

- biological objects of microbial, plant,
animal origin for the purpose of its use in
biotechnology;

- biologically active substances of
organic and inorganic origin for use in
biotechnology, the implementation of the
production of biotechnological products;
creating the necessary conditions for the
cultivation and biological realization of
biotechnology objects;

- organization of individual stages of
biotechnological ~ production.  providing
conditions for the implementation of




biotechnological processes using
microorganisms, plants and animals;

- provision of conditions for
compliance with technological regimes;

- improvement of biotechnological
methods and processes to improve the
technological characteristics of
biotechnological products and improve the
efficiency of biotechnological production
Processes;

- creation of technical documentation for the
development of biotechnological processes;

- devices and equipment for the study
of the properties of the microorganisms used,
cell cultures and substances obtained with
their help in laboratory and industrial
conditions.

Types of professional activity

1. Estimated:

« analysis of the main ingredients of food;

* determination of components of raw
materials and finished products;

* development and introduction of new
technological processes.

* study of the source material for the selection
of microorganisms, plants, animals;

» study of the influence of environmental
factors on the genotype of microorganisms,
plants, animals in order to achieve their
maximum productivity;

* study of the characteristics of the selection of
microorganisms,  plants, animals, the
domestication of species;

* study of the world gene pool of plants and
animals for breeding;

« intensification and increase of efficiency of
the selection process through the introduction
of biotechnological methods.

2. Constructive:

* metrological support of production;

* drawing up standards for raw materials and
finished products, providing them with
certificates;

* selection of personal protective equipment
for workers according to their specialty.




* the use of measuring equipment for the study
of technological processes;

« control of trouble-free operation of electrical
devices;

* measurement and assessment of the
parameters of the production microclimate,
dust and gas content, noise, Vvibration,
illumination of workplaces.

3. Information technology:

» making sketches and drawings of machines,
devices and their parts;

» reading general view drawings;

e calculation of calorific value, thermal
conductivity, heat transfer;

* analysis of economic and commercial
activities of enterprises and various
organizations;

* analysis of the information base of marketing
and management;

Be competent

graduates should be formed common cultural,
professional and professional competence.

-be competent in all matters related to modern
biotechnological processes: the production of
biotechnological products, the selection of
microorganisms, plants, animals for solving
various industrial and technological problems.




2 Learning outcomes on EP

Codes

Learning outcome

LO1

Apply knowledge and understanding of the fundamentals of fundamental,
natural science and socio-political disciplines, strictly observe the culture
and principles of "academic integrity"; Master and own an information
system;

LO2

Demonstrate knowledge of the structural organization and function of cells
of living organisms: microorganisms (bacteria, viruses, yeast, etc.), plants,
animals (domestic and wild) and humans

LO3

To classify the main directions of biotechnology and the principles used in
various branches of the agro-industrial complex, taking into account
ethical and scientific considerations

LO4

To master and use modern scientific methods of studying biotechnological
objects (agriculture, food and medicine) using analytical methods of
experimental research

LOS5

Possess the skills of setting up an experiment using equipment for
biotechnological processes (microclonal reproduction in crop production,
cloning of animals, obtaining veterinary drugs and starter cultures for the
food industry)

LO6

Apply theoretical and practical knowledge for the organization and control
of the most important technological processes of processing plant, animal
and microbiological raw materials, production and processing of food
products

LO7

Analyze the current state and problems in the food industry; recommend
ways to obtain, store and process information to ensure the economic
security of enterprises; evaluate and calculate the consumption rates of
materials, assess the need of the enterprise for them.

LO8

To carry out laboratory analyses and experiments using physico-chemical
and technological techniques to assess the compliance of biological
objects, raw materials, intermediate substances and finished products with
the specifics of biotechnological production and to predict the potential
danger of biotechnological objects to the environment.

LO9

To carry out basic microbiological studies and operations. Control of the
correctness of the technological process.

LO10

Develop recommendations for obtaining biologically active substances
(vaccines, antibiotics, probiotics and prebiotics) and preparations for plant
protection

LO11

Apply the knowledge of the organization and management of the main
types of technological processes to obtain the target biotechnological
product

LOI12

Use practical skills in the design of biotech production workshops by
industry







3 Content of the educational program

Code of The name of the Scope in hours Distributionof credits by courses and
discipline | discipline forming o | o Classroom Extracurri semesters _
O competencies = § cula 1 2 3 4 = g
®) 2 | 2 course | cours | cours course g S
o1 (@] L2 ©Q e e — ©
=12 5 | E = g |5
(@] o % 173 < S < 5] e
(48] [<}] - O
O g § = % @ s S ;C—, E = 1 12|13]4|5|6 7 ) E
c |B|E€°/ 8% % |5 |°
- —_ o c =
-
General education subjects 56 11680 | 75 | 525 360 | 720
cycles
:\/Iodule. Humanities and 30 | 900 | 30 | 180 240 | 450
anguage
1| CC KTM/ Kazakcran Tapuxsl 5 | 150 | 15 | 30 30 75 5 22 State
IKG/ (ME)/ Uctopus examinat
Kazaxcrana (I'D)/ ion
HOKS i
1106 History of
Kazakhstan (SEC)
2 | CC Fil/ Phi | ®umocodus/ 5 1150 | 15 | 30 30 75 5 22 exam
2103 Philosophy
3 | CC SHT/ IYa/ IL/IHeT i/ ) 10 | 300 60 90 | 150 | 5 |5 22
FL 1104, |~ OCTPAMHRIH exam
1105 a3bIk/ Foreign
language
4 | CC Kaszak (Opsic) Timi/ | 10 | 300 60 90 | 150 | 5 |5 22
KOT/ K 9
KRYa/ a3aXCK?I/I
(Pyccknit) s3b1K/ exam
KRL 1101, Kazakh (Russian)
1102
language
Module. _Professmnal and 10 1 300 | 30 | 60 60 | 150
communicative




CcC AKnapaTThIK- 150 | 15 30 30 75 21 exam
KOMMYHHKAITUSUITBIK
TEeXHOJIOTHsIIap/
AKT/ IKT/ Wndpopmanmonso-
IACT 2127 | KOMMYHHMKAIIHOHHBbI
€ TeXHOJIOTHUH/
Information and
communication
technologies
ocC KyKbIK jxoHE 150 | 15 | 30 30 75 15 exam
ceIOainac
KSZhKM/ | “KEMKOPIIBIKKA /
KapChl MOJICHHET
e
2118 AHTHKOPPYIIIMOHHA
s KynpTypa/ Law
and anti-corruption
culture
Eko/ Eco | Dxonomuka/ 14
2123 Economy
Ekzollllico Oxonorus/ Ecology 17
TipuIiiaik opeKeTiHIH 17
TAK/ BZh/ Kayimncizmiri/
LS 2112 besomacHoCTE
JKU3HEICATEIBHOCT
u/ Life safety
Kacinkepnik/ 14
Kas/ Pre/ | IlpeanpuHuMarenbe
Ent 2115 | tBO/

Entrepreneurship




FriieivMu 17
3epTTeyIepIaiH
GZN/ ONI/ | merizaepi/ OCHOBBI
FOSR HaY4HBIX
2121 HCCIIEIOBAaHUI/
Fundamentals of
scientific research
Kapxbuibig 13
cayaTTBUIBIK
gﬁg; Herizaepi/ OCHOBBI
BOFL (dbuHaHCOBOM
2116 I‘pal\./IOTHOC.TI/I/ _
Basics of financial
literacy
Module. Socio-political
knowledge and a healthy lifestyle 16| 480 | 15 ) 285 60 | 120
cC OJleyMeTTiK- 8 | 240 | 15 | 45 60 | 120 22 exam
cascaTTaHy OuUTiM
MOy
(omeymerTany,
casicaTany,
ASBMAS | MOAWHETTaHY,
MP/ TICUXOJIOTHS )/
Monyns
MSPZSPK
P/ COIIMAIIBHO-
SAPKMSS | TOHTHHECKHX
SCSp 1107 | >HasH
(conmororus,
MTOJIUTOJIOTHS,
KYJIBTYPOJIOTHS,
TICUXOJIOTHS )/

Social and political
knowledge module




(Social
Studies,Political
Studies, Cultural
Studies,

Psychology)
8 | CC | DSH/FK/ | JleHe mibIHBIKTBIPY/ 8 | 240 240 23 exam
PC 1108, | ®usuueckas
1109, kynabTypa/ Physical
2210, 2211 | culture
Core subjects’ cycle 130 |3900 354 465 | 345 | 90 | 705 | 1950
Module 1 Professional 38 | 114 | 10 | 165 | 60 30 | 225 | 555
communication 0 5
9 | UC Kommbrorepiik 5 150 | 15 | 30 30 75 21 exam
KG/ KN/ FeUTBIMIAp/
CS 1237 KomnrerorepHsie
Hayku/Computer
science
10 | UC OP/ UP / OKy mpakTHKaChl/ 2 60 30 15 15 17 Dif_
TP 1201 Yq§6§a;1 npaK_TI/IKa/ credit
Training practice
11 | UC AHaJIUTUKAJIBIK 5 1150 15 15 15 30 75 2 exam
XUMHS/
A|2_|2/0A7\C AHaJIHTI/IquKa_;I
xumust/ Analytical
chemistry
12 | OC OcimMaikTepIiH 5 150 |15 |15 15 30 75 3 exam
0SB/ BSR | CHCTeMaTHKachI
/ BATOP )E(SHG 6ortanukal/
OTaHWKA U
2213 CUCTeMaTHKa

pactenuii/ Botany




and taxonomy of
plants

OciMikTep
o8 rory | Sreros
PB 2214 o
pacteHuii/ Plant
Biology
13 | UC BuorexHomorus 150 | 15 | 30 30 75 17 exam
HbICaHapbl/
BN/ OB/ | O0bexTHI
OO0B 2232 | 6uorexHogorun/
Objects of
biotechnology
14 | UC Hapa namy 150 | 15 15 15 30 75 16 exam
ounomorusicel/
DDB/ BIR/ | Buonorus
BOID WMHUBU]1yaJIbHOTO
2236 passutus/ Biology
of individual
development
15 | OC ZhTG/ | XKanyapnap Typasl 150 | 15 | 15 15 30 75 16 exam
Nzh/ reUTBIM/ Hayka o
TSOA ’KkMBOTHEIX/ The
3222 science of animals
Z00 3221 | 3oonorus/ Zoology
16 | OC Arpobu3HecTi 180 | 15 | 45 30 90 14 exam
yibIMaacTeIpy/
AU/ OA/ | Opranusanus
AO 3303 | arpobusneca/

Agribusiness
organization




Arpapibik

AE/ YKOHOMUKA/
AE/3304 | ArpapHai
3KOHOMUKA/
Agrarian Economy
ModuIeZFunda_mentaIand 20 | 600 | 60 75 45 120 | 300
natural science
17 | UC beitopranmkanbix 2
JKOHC OpraHUKaJIbIK
BOH/ Xumus/
NOH /* | Heoprammueckasn | 5 | 456 | 45 | 15 | 15 30 | 75 exam
IAOC OpraHuYecKas
1204 xumus/ Inorganic
and organic
chemistry
18 | UC Mat 1203 MaTeMaTH_Ka/ 5 150 | 15 30 30 75 22 exam
Mathematics
19 | UC Fiz/ Phy Dusuxal Physics 5 1150 | 15 15 15 30 75 22 exam
2206
20 | OC Bio 2230 BI_/IOXI/IMI/I_SI/ 9
Biochemistry
TH/ PH/ Taram xumusa/ | 5 | 150 | 15 15 15 30 75 exam
EC 2231 Iumesas  xumus/
Food chemistry
Module 3 Molecular foundations | 38 1140 | 90 | 120 | 105 60 180 | 585
of biotechnology
21 | UC Buorexnonorus 7 210 | 15 30 30 30 105 17 exam
BN/ OB/ Herizaepi/ OCHOBBI
FOB 1231 ouorexnonoruu/

Fundamentals of
Biotechnology




22

ucC

Mik/ Mic
2208

Muxkpo6uosorusi/
Microbiology

150

15

15

15

30

75

exam

23

ucC

OP/ PP/
2202

OHIpicTiK
NpaKkTUKa/
[TpousBocTBEHHAS
NpaKkTUKa/
Production practice

150

60

90

17

Dif
credit

24

oC

Gen 2215

T'eneruka/ Genetics

MG 2216

Monekyanbl
reHeTUKa/
MonexyisapHas
reHeTUKa/
Molecular genetics

150

15

15

15

30

75

16

exam

25

oC

SM 3218

CanuTapibiK
MUKpOOHOIOTHS/
Cannrapnas
MUKpoOuosorus/
Sanitary
microbiology

TM/ PM/
FM 3217

TaramMabIk
MUKpoOuosorus/
ITumenas
MUKpoOuosorus/

Food Microbiology

150

15

15

15

30

75

exam

26

oC

Bio 3226

buocrarucruka/
Biostatistics

Bio 3225

buomertpus/
Biometrics

150

15

30

30

75

16

exam

27

ucC

MB4302

Monexyinansl
Ouonorus/
MonexyisgpHas

180

15

15

30

30

90

17

exam




ouonorus/
Molecular biology

Module4_B|otechnoIogyby 34 102 90 | 105 | 135 180 | 510
industry 0
28 | UC Taram 5 150 | 15| 30 30 75 17 exam
TB/ PB/ %I;?JZ:);I;;)HOI‘HSICH/
FB 3209
onotexHosorus/
Food biotechnology
29 | OC buonpemaparrap 5 | 150 | 15 | 15 15 30 75 7 exam
JanbIHAAY
TEXHOJIOTHUSICHI/
BDT/ TexHoorust
TPB/ BPT | mpou3sBoictaa
3219 OuomnpernapaTon/
Biopreparation
production
technology
MukpoOnOoIOTUSITBIK,
eHzipic  Herizaepi/
MON/ | OcHOBBI
OMP/ MHUKPOOHOIOTHYECKH
BOMP | x pou3BOICTB/
3220 Basics of
microbiological
production
30 KreTkansik 6 | 180 | 15 | 15 30 30 90 16 exam
WUHXEeHepusi/
Ks,léziE Knerounas
oC umwkenepus/ Cellular
Engineering
KB/ CB | KierkaisIk
3223 OMOTEXHOJIOTHsI/




Knerounas
OMOTEXHOIOTHS/
Cellular
biotechnology

31

ucC

AB/ BB/
BOF 3210

ALIBITY
OMOTEXHOIOTHSICEI/
buorexHomorus
opoxenwust/
Biotechnology of
fermentation

180

15

15

30

30

90

17

exam

32

oC

BUA/
PAB/

BPAD
3227

buortexHnonorusinars
ypaicTep xoHe
amnmapatrTap/
[Ipoueccsl u
anmnaparsl
OMOTEXHOJIOTHH/
Biotechnology
processes and
devices

BMK/
MOB /
BMAE
3228

BbrnorexHonorusmarsl
MalluHasiap *oHe
KOHIBIpFBLTap/
Mamunsl 1
o0opynoBaHue
OMOTEXHOJIOTUN/
Biotechnology
machinery and
equipment

180

15

15

30

30

90

17

exam

33

oC

MB/ BM/
BOM
3236

Mukpoopranusmaep
OMOTEXHOJIOTHSICHI/
buorexnonorus
MHUKPOOPTaHU3MOB/

180

15

15

30

30

90

exam




Biotechnology of
microorganisms

TOM/
MPP/

MITFI
3237

Taram
OHEPKICIOiHIeTI
MHUKPOOHOJIOTHS/
MuxkpoOuosiorus B
MULLIEBON
MIPOMBIIIIIEHHOCTH/
Microbiology in the
food industry

Major subjects’ cycle

51

153

12

165

90

120

240

795

Module 5 Industrial
biotechnology

26

780

60

90

45

60

120

405

34

ucC

OP/ PP
3316

OnuipicTix
HpaKkTUuKa/
[IpounsBoacTBeHHAs
npaktuka/ Production
practice

150

60

90

17

Dif
credit

35

oC

OB/ BR/
PB 4307

Ocimuikrep
OHMOTEXHOJIOTHACKI/
buorexHonorus
pacrenuii/ Plant
biotechnology

OBS/
BSR/

BOPB
4308

OcCIMIIKTEPTIH
OMOTEXHOJIOTHSITBIK
CEJICKIIUSICHI/
buorexnonoruueckas
CEJIEKIIMS pacTeHH/
Biotechnology of
plant breeding

150

15

15

15

30

75

exam




36 | OC OnpipicTik 150 | 15 | 15 15 30 75 17 exam
OMOTEXHOJIOTHUS
OBN/ Herizaepi/ OCHOBBI
OPB/ IPOMBIIIICHHOH
FOIB OMOTEeXHOJIOTHH/
4311 Fundamentals of
industrial
biotechnology
Kacyma
ZhK/ KK | kynbTypacsl/
/ CC 4315 | KynbTypa KJIeTOK/
Cell culture
37 | OC Kanrama 180 | 15 | 45 30 90 17 exam
TEXHOJIOTUSICBIHBIH
I\ljl-lrﬁ\'// omictepi/ MeTo b
MOPT ynaKOBquo/fI
TEXHOJIOTHH
4329 Methods of
packaging technology
Taram eHimzepiHe
apHaJFaH bIABICTAP
TOAYK/ | MeH kopantap/ Tapa
TUPP/PA | [T YHaKOBKA
MTUTICBBIX
FP 4335 HPOJYKTOB/
Packaging and food
packaging
38 | OC ATZhDP ACBUT TYKBIM/TbI 150 | 15 15 15 30 75 4 exam
ZMGT/ | KaHyapiIapbii JHK
MGMIDP HOJIHMOpbezBMlH
PZh/ 3epTTeYIIH
MGMED]| | MOTEKYIAPIBIK-

T'CHCTUKAJIBIK




OPOPA
4312

Tocinaepi/
MonekyispHo-
TCHECTUYCCKUC
METOIbI
UIEeHTU(DUKAITIN
JHK nonmumopduzma
IIJICMCHHBIX
JKMBOTHBIX/
Molecular genetic
methods for DNA
identification of
polymorphism of
pedigree animals

MVB/MA
VB 4313

MeanuIHaIbIK KOHE
BETEPUHAPUSIIBIK
OMOTEXHOIOTHS/
Memununckas u
BETEpUHApHas
OHMOTEXHOIOTHSA/
Medical and
veterinary
biotechnology

Module 6 Applied biotechnology

750

60

75

45

60

120

390

39

ucC

SSOT/
TMMP /
TOMAD

P 4301

CyT xoHE CcyT
OHIMJICPIHIH
TEXHOJIOTHACHI/
TexHOIOrHsI MOJIOKa
1 MOJIOYHBIX
poTyKTOB/

150

15

15

15

30

75

17

exam




Technology of milk
and dairy products

40 | UC Buonorusisix 150 | 15 15 15 30 75 17 exam
Kyhenepai  3eprrey
KypaJigapsl MEH
BZhZKA/ | apicrepi/ Ilpubdopst u
PMIBS/ | meTonst
IAMFTS | uccnenoBanus
OBS OMOJIOTUYECKHUX
4336 cuctem/ Instruments
and methods for the
study of biological
systems
41 | OC Kanyapmap 150 | 15 15 15 30 75 16 exam
ZhB/ OMOTEXHOJIOTUSICHI/
BZh/ AB | BuorexHomorus
4305 JKMBOTHBIX/ Animal
biotechnology
AybBUIIIapyanibUIBIFbI
AB/ SB/ 6H0TeXHonor1:mcm/
BOA CenbCKOX03SHCTBEHH
4306 as OMOTEXHONOTHS/
Biotechnology of
agricultural
42 | OC Konman6ansl 150 | 15 30 30 75 17 exam
YKOOMOTEXHOJIOTHS/
KE/PE/ | llpuknannas
AE 4309 | skoOmnoTexHomoTHs/
Applied

ecobiotechnology




EB 4310

OKOJIOTUSIBIK
ouorexuonorus/
DKonorudyeckas
ouorexuonorus/
Environmental
biotechnology

17

43

ucC

KP/ PP
4317

Kocibu npaktuka/
[Ipodeccruonanbuas
npaKTuKa/
Professional practice

150

60

90

17

Dif
credit

Final assessment:

245

60

90

oo

KopbITbIH 1B
aTTecrarTay
Hroropas
arrecranus / Final
assessment

245

60

90

17

Total

245

7355

540

1170

420

270

1305

3555

30

31

32

32

31

29

30

30






















