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The awarded degree: Master of Science in Education Program                                     

7M05109 " Biotechnology" 

E
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№
 The name 

of the dis-

ciplines 

The 

number             

of cred-

its 

Pre  

requisites 

Post  

requisites 

Short description of the content, 

the aims of education, the ex-

pected results 

THE BASIC DISCIPLINES  

Component of choice  

Module No. 1 Research Methodology 

1 

Methodo-

logical ba-

ses of sci-

entific re-

search in 

biotechnol-

ogy and 

experi-

mental 

planning 

5 

 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

The scien-

tific-                    

research 

work of a 

master 

student 

The aim of the study: the devel-

opment of research abilities and 

increasing the level of prepara-

tion of graduates in the mastery 

of the tools of theoretical and ex-

perimental studies, as well as the 

basics of organization and plan-

ning of the experiment.  

The short content: History of 

formation and development of 

science in Kazakhstan.  Scientific 

knowledge, structure and main 

stages of research. The main 

functions of science in modern 

society. Normative documents 

regulating scientific activity. Sci-

entific organizations, degrees and 

academic titles in Kazakhstan and 

world scientific space. Methods 

of theoretical research, modeling 

in research and modern areas of 

scientific research. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies. 

The knowledge about the history 

of formation and development of 

science as an activity in Kazakh-

stan; the main functions of sci-

ence in modern society; norma-

tive documents regulating scien-
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tific activity, about the system of 

scientific organizations in Ka-

zakhstan; scientific degrees and 

academic titles in the Kazakhstan 

and world scientific space; on the 

Kazakh system of science man-

agement; on Kazakhstan regula-

tory documents regulating re-

search activities; the system of 

scientific organizations in Ka-

zakhstan; the ethics of scientific 

research. 

The abilities: to put the purpose 

and objectives of the forthco-

ming research; find, use, sum-

marize and analyze relevant liter-

ature data on the studied research 

problem; find ways of achieving 

the objectives of the study in 

terms of the formation and de-

velopment of information tech-

nologies; to choose the right ob-

ject of research; to plan a scien-

tific experiment; to critically ana-

lyze experimental data; summa-

rize and arrange the data ob-

tained; to draw conclusions; to 

write scientific articles; presenta-

tions at scientific conferences. 

The skills with laboratory equip-

ment; establishment of condi-

tions to perform the experiment; 

design of the experimental data 

in graphs, tables, figures; presen-

tation of experimental data. 

Competences -  the abilities of a 

master student: 

- to analyze the main stages and 

regularities of historical and sci-

entific development of Kazakh-

stan and world society for the 

formation of its civil position; to 

use the methodological tools of 

philosophy for the design of 
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complex, including interdiscipli-

nary research; 

- to participate in the work of Ka-

zakhstan and international re-

search teams to create, solve and 

implement scientific and research 

tasks in various fields of biotech-

nology; to conduct a comparative 

analysis of the results of the ex-

periment with theoretical models; 

to formulate the conclusions of 

scientific research; to make an 

abstract, report or scientific arti-

cle on the results of scientific re-

search. 

1 

Methodolo-

gy of scien-

tific re-

search in 

environ-

mental bio-

technology 

5 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

The scien-

tific-                    

research 

work of a 

master 

student 

The aim of the study: to famil-

iarize the master students with 

the basic concepts in the field of 

scientific research, organization 

RWM, preparing for the execu-

tion of a thesis. 

The short content: Goals, objec-

tives, subject and object of scien-

tific research in environmental 

biotechnology. Classification of 

scientific research, the main sci-

entific directions in environmen-

tal biotechnology. Definition and 

classification of scientific docu-

ments depending on the method 

of providing information. Patent 

information. Primary un-

published scientific documents. 

Secondary scientific documents: 

background, overview, reference 

and bibliographical. Cumulative 

scientific information. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies. 

The knowledge of scientific re-

search: purposes, tasks, subject 
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and object research; objects of 

scientific research in the field of 

environmental biotechnology; 

classification of scientific re-

search; major types of research: 

fundamental, applied and devel-

opment; main areas of research; 

requirements for the subject re-

search. 

The abilities: to put the purpose 

and objectives of the forthcom-

ing research; find, use, summa-

rize and analyze relevant litera-

ture data on the studied research 

problem; find ways of achieving 

the objectives of the study in 

terms of the formation and de-

velopment of information tech-

nologies; to choose the right ob-

ject of research; to plan a scien-

tific experiment; to critically ana-

lyze experimental data; summa-

rize and arrange the data ob-

tained; to draw conclusions on 

the accomplished work; writing 

scientific articles; presentations 

at scientific conferences. 

The skills with laboratory 

equipment; establishment of 

conditions to perform the exper-

iment; design of the experimental 

data in graphs, tables, figures; 

presentation of experimental da-

ta; presentations to a wider audi-

ence. 

Competence – the ability of a 

master student: 

- to analyze the main stages and 

regularities of historical and sci-

entific development of Kazakh-

stan and world society for the 

formation of its civil position; to 

use the methodological tools of 

philosophy for the design of 
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complex, including interdiscipli-

nary research; 

- to participate in the work of 

Kazakhstan and international re-

search teams to create, solve and 

implement scientific and research 

tasks in various fields of biotech-

nology; to conduct a comparative 

analysis of the results of the ex-

periment with theoretical models; 

to formulate the conclusions of 

scientific research; to make an 

abstract, report or scientific arti-

cle on the results of scientific re-

search. 

Module No. 2 Psychological and pedagogical foundations of teaching                                   

in higher education 

2 

Teaching 

methodol-

ogy of 

specialty 

disciplines 

3 

Objects of 

biotechnolo-

gy (bachelor 

course) 

Pedagogi-

cal prac-

tice 

The aim of the study: to prepare 

highly qualified master-biotech-

nologist, ready for teaching, sci-

entific-methodological, social and 

pedagogical activities.  

The short content: Methods of 

teaching disciplines as a pedagog-

ical science. Goals and objectives. 

Connection with other Sciences. 

Problems of biotechnological ed-

ucation in Kazakhstan. Methods 

and classification of teaching bio-

technology. Active methods of 

teaching biotechnology. Planning 

of classes in the disciplines of 

specialty "Biotechnology". Meth-

ods of concept development. 

Modern means of evaluation of 

learning outcomes. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the pat-

terns underlying the learning pro-

cess binding disciplines under-
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graduate specialty 6В05121 "Bio-

technology" of master students; 

the variety of forms and teaching 

methods of biotechnology; issues 

and trends in the development of 

biotech education and the ways of 

their solution. 

The abilities: reasoned approach 

to the problem of choice of meth-

ods and forms of learning bio-

technology; to make curricu-

lums, syllabuses, glossaries, and 

other educational-methodical ma-

terials; to predict the results of 

their activities; to use various 

forms of organization of educa-

tional activity in the classroom, to 

be able to analyze the effective-

ness of various types of studies, 

as well as techniques and meth-

ods of teaching; to apply the ac-

quired knowledge and skills at 

the university in the period of 

pedagogical practice and the sub-

sequent teaching activities. 

The skills of maintaining aseptic 

conditions in the biotechnology 

laboratory; preparation of tempo-

rary and permanent microprepa-

rations; possession of methods of 

cultivation of microorganisms 

and culture plant and animal 

cells; design presentations, selec-

tion needed for training video 

materials; use of laboratory 

equipment. 

Competences -  the abilities of a 

master student: 

- to conduct psychological and 

pedagogical research for the 

evaluation and development of 

new knowledge and integration 

of knowledge from various fields; 

to apply in practice the teacher 
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and teacher knowledge of peda-

gogy, theory and methods of 

teaching special subjects; 

- to carry out pedagogical and 

teaching activities on OP higher 

education with the use of innova-

tive technologies; to plan and 

solve the problems of their own 

professional and personal devel-

opment; to manage the educa-

tional process in Universities; to 

design the educational process 

and the process of professional 

training. 

2 

Theory and 

technology 

of teaching 

in the uni-

versity 

3 

Objects of 

biotechnolo-

gy (bachelor 

course) 

Pedagogi-

cal prac-

tice 

The aim of the study: to prepare 

highly qualified master-biotech-

nologist, ready for teaching, sci-

entific-methodological, socio-

pedagogical activity. 

The short content: Theory and 

technology of teaching at the 

University. Goals, objectives, 

communication with other disci-

plines. Problems of biotechno-

logical education at present 

stage. Methods and classification 

of teaching biotechnology. Plan-

ning classes in the disciplines 

"Objects of biotechnology", 

"Fundamentals of biotechnolo-

gy". Methods of concept devel-

opment. Modern means of evalu-

ation of learning outcomes. The 

audiovisual technologies of train-

ing. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the patte-

rns underlying the learning pro-

cess of undergraduate master 

master students mandatory un-
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dergraduate courses of the spe-

cialty 6В05121 "Biotechnology"; 

the variety of forms and teaching 

methods of biotechnology; issues 

and trends in the development of 

biotech education and the ways 

of their solution. 

The abilities: to draw up plans, 

lecture notes, development of 

practical and laboratory classes; 

reasoned approach to the prob-

lem of choice of methods and 

forms of learning biotechnology; 

to make curricula, syllabi, glos-

saries, and other educational-

methodical materials; to predict 

the results of their activities; to 

use various forms of organization 

of educational activity in the 

classroom, to be able to analyze 

the effectiveness of various types 

of studies, as well as techniques 

and methods of training; to apply 

the obtained knowledge and 

skills at the University in the pe-

riod of pedagogical practice and 

subsequent teaching. 

The skills of maintaining aseptic 

conditions in biotechnological 

laboratories; preparation of tem-

porary and permanent micropre-

parations; possession of methods 

of cultivation of microorganisms 

and culture plant and animal 

cells; design presentations, selec-

tion needed for training video 

materials; use of laboratory 

equipment. 

Competences -  the abilities of 

a master student:   
- to conduct psychological and 

pedagogical research for the 

evaluation and development of 

new knowledge and integration 
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of knowledge from various 

fields; to apply in practice the 

teacher and teacher knowledge of 

pedagogy, theory and methods of 

teaching special subjects; 

- to carry out pedagogical and 

teaching activities on OP higher 

education with the use of innova-

tive technologies; to plan and 

solve the problems of their own 

professional and personal devel-

opment; to manage the educa-

tional process in Universities; to 

design the educational process 

and the process of professional 

training. 

Module No. 3 Molecular Fundamentals of Biotechnology 

3 

Molecular 

genetic 

bases of 

biotech-

nology 

3 

Objects of 

biotechnolo-

gy (bachelor 

course) 

Bases of 

microor-

ganism cul-

tivation in 

biotechno-

logical 

production 

Learning goal: to familiarize the 

students with recent advances in 

molecular genetic biotechnology, 

emerging and developing on the 

achievements of molecular biol-

ogy, microbiology, biochemistry, 

genetics, virology and sciences.  

The short content: Molecular 

genetic biotechnology as the 

main direction in development of 

General biotechnology. Emer-

gence and history of develop-

ment of molecular biotechnolo-

gy. Molecular biotechnological 

revolution in biology. Recombi-

nant DNA technology. Commer-

cialization of molecular biotech-

nology. Fundamentals of mo-

lecular biotechnology. Main el-

ements and processes used in 

molecular biotechnology. Struc-

ture of DNA. Replication. De-

coding of genetic information: 

RNA and protein. 

The expected results. After the 

development of the discipline 

master will possess the following 
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knowledge, skills, abilities, com-

petencies: 

The knowledge of the structure 

of DNA, its replication, features 

of the genome in prokaryotes and 

eukaryotes; the realization of ge-

netic information (protein bio-

synthesis); the regulation of tran-

scription in prokaryotes (bacte-

ria) and eukaryotes; General 

principles of construction of re-

combinant organisms; modern 

notions of identification, transfer 

and expression of the target gene; 

the possibilities of using trans-

genic organisms – from bacteria 

to plants and animals; legal as-

pects and problems of Biosafety 

while using GMOs. 

The abilities:to navigate in ques-

tions of molecular genetic bio-

technology and highly special-

ized issues of molecular biotech-

nology; be familiar with the basic 

methods of molecular biology: 

working with cell cultures, etc. 

The skills in modern laboratory; 

the laboratory equipment: pH 

meter, analytical balance, auto-

matic pipettes, microscopes; rec-

ognize major differences be-

tween DNA and RNA; to distin-

guish the structural organization 

of nucleic acids.  

Competences -  the abilities of 

a master student: 

- conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-
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ing, genomics and proteomics) 

in order to identify the quality of 

products; to apply in profession-

al activity modern ideas of bases 

of genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bi-

otechnological products (includ-

ing drugs or genetically modi-

fied products) or for biological 

purification of the environment 

(biological purification and deo-

dorization of gas emissions, bio-

remediation of water and soil 

systems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose. 

3 

Environ-

mental 

aspects of 

modern 

biotech-

nology 

3 

Objects of 

biotechno-

logy (bache-

lor course) 

Biotechno-

logical 

methods of 

wastewater 

treatment 

and emis-

sions of 

industrial 

enterprises 

The aim of the study: the for-

mation of modern ideas about 

environmental problems biotech-

nology and the ways of their so-

lution.  

The short content: Environmen-

tal problems of modern society. 

Chemical, physical and biologi-

cal contamination. Atmospheric 

pollution. «Greenhouse effect». 

The main measures for protec-

tion of atmospheric air. Pollution 

of hydrosphere, lithosphere. En-

vironmental effects of environ-

mental pollution. Biotechnologi-

cal methods to protect the envi-
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ronment (environmental biotech-

nology). Anthropogenic factors 

of environmental pollution. Bio-

logical methods for solving envi-

ronmental problems. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the tasks 

of environmental biotechnology; 

basic terms in environmental bio-

technology; methods of use of 

microorganisms in wastewater 

treatment and industrial plants; 

methods of bioindication of pol-

lution of the environment; use of 

biotechnology in environmental 

protection, bioindicators of pol-

lution of water bodies. 

The abilities: use of primary, 

secondary, and reference books 

on environmental biotechnology, 

environmental biotechnology 

terms; to navigate in the modern 

directions and methods of ecolo-

gy; carry out examination of the 

state of air masses and bodies of 

water. 

The skills of conducting bio-

monitoring and bioindication 

methods for monitoring current 

changes in the biosphere.  

Competences -  the abilities of 

a master student: 

 to understand the main problems 

of modern ecology, development 

and conservation perspectives of 

civilization; to analyze the avail-

able information and to identify 

fundamental problems; to plan 

and conduct evaluation activities 

status and protection of the envi-



15 

 

ronment. 

4 

Biochemi-

cal bases 

of bio-

techno-

logical 

processes 

4 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

Food bio-

chemistry 

and bio-

technolo-

gy 

The aim of the study: the for-

mation of basic knowledge in bi-

ochemistry of food and feed pro-

ducts, their biological value.  

The short content: The main ob-

jects of research of Bioorganic 

chemistry. Research methods: 

chemical, physical, biochemical. 

Synthesis and isolation of prod-

ucts, establishment of the struc-

ture, study of relationship be-

tween chemical structure and bi-

ological activity of compounds. 

Biochemical processes in bio-

technology industry. Plant re-

sources and state of technology 

of processing of raw materials in 

Kazakhstan. Biochemical basis 

for improving quality of plant 

raw materials. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about research 

methods of Bioorganic chemis-

try; the relationship of catabolic 

and anabolic processes with the 

energy exchange; the different 

levels of organization of proteins 

and nucleic acids; the structure of 

fats, carbohydrates; about the 

importance and biotechnological 

synthesis of products of second-

ary metabolism. 

The abilities navigate the issues 

of metabolic processes associated 

with the production of various 

food products; to cultivate bio-

logical objects, to analyze them 

and get the products for contami-

nation by extraneous pathogenic 
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or conditionally-pathogenic mi-

croorganisms; to eliminate irreg-

ularities in the proceedings. 

The skills in modern biochemi-

cal equipment; work with biolog-

ical objects.  

Competences - the abilities of a 

master student: 

 - conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- to evaluate technical, biochemi-

cal means and technologies for 

the purpose of prevention of eco-

logical consequences of their ap-

plication on ecosystems; to carry 

out technological process accord-

ing to regulations and to apply 

technical means for measurement 

of the main parameters of bio-

technological processes, proper-

ties and quality of raw materials 

and production. 

4 

Environ-

mental 

problems 

of indus-

trial bio-

techno-

4 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

Bases of 

toxicology 

and eco-

toxicology 

The aim of the study: to famil-

iarize the students with the envi-

ronmental monitoring, evaluation 

of impact of industrial enterpris-

es on ecosystem and minimiza-

tion of the negative impact of 
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logy human activities on the environ-

ment.                                       

The short content: Modern eco-

logical crisis. Scientific and 

technical revolution. Modern 

ecological catastrophes. Biologi-

cal treatment and deodorization 

of air-gas emissions. Composting 

and biodegradation of plant 

waste. Bioremediation of water 

and soil systems. Biodegradation 

of xenobiotics, oil pollution. Ob-

taining clean energy. Biological 

production of hydrogen. Bioge-

otechnology of metals. Biotech-

nology of entomopathogenic 

preparations.  

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge of key pollution 

enterprises in the food, mining 

and other industries; about the 

basic directions of modern envi-

ronmental biotechnology and its 

development prospects; core 

model processes, objects and 

products of biotechnology used 

to solve environmental problems; 

the main biotechnological meth-

ods, biological wastewater treat-

ment, purification and deodoriza-

tion gas emissions; methods of 

processing organic waste, bio-

degradation of xenobiotics; theo-

retical and practical research in 

the field of biological remedia-

tion. 

The abilities: to characterize the 

basic biotechnological produc-

tion; to use laboratory instru-

ments and biotech equipment; to 
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prepare a nutrient medium for the 

cultivation of biotech facilities; 

to assess the potential danger of 

biotechnological objects and 

methods of preventing their re-

lease to the environment. 

The skills: mastery of methods 

of sterilization of glassware, 

growth media and source materi-

al for biotechnological research; 

basic governmental skills cultiva-

tion and description of biological 

objects; methods of submul-

tiframe cell and tissue cultures 

Competences - the abilities of a 

master student: 

 - to evaluate technical, biochem-

ical means and technologies for 

the purpose of prevention of eco-

logical consequences of their ap-

plication on ecosystems; to carry 

out technological process accord-

ing to regulations and to apply 

technical means for measurement 

of the main parameters of bio-

technological processes, proper-

ties and quality of raw materials 

and production; 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

midiation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-
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ventive nutrition and functional 

purpose 

The profilling disciplines 

Module No. 4 Pharmaceutical biotechnology 

1 

Biotech-

nology of 

medicines 

and genet-

ically 

modified 

foods 

(GMF) 

5 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

Biotech-

nology of 

therapeu-

tic, pre-

ventive 

foods, and 

foods with 

special 

purpose 

The aim of the study: formation 

of knowledge on the biosynthesis 

and biological transformation to 

produce substances drugs and 

genetically modified foods 

(GMF). 

The short content: Modern 

achievements of biological sci-

ences and biomedical technolo-

gies. Innovative ways to create 

drugs. Regulatory documents re-

lated to production, quality con-

trol, compliance with genetic and 

environmental safety, interna-

tional and domestic standards in 

relation to received drugs, as 

well as biological objects - pro-

ducers. Quality control of medi-

cines. Biotechnology for produc-

tion of industrial drugs. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge of modern achi-

evements in fundamental biolog-

ical Sciences and biomedical 

technologies; the concept of with 

specific drugs; innovative ways 

of creating drugs; key regulatory 

documents relating to the pro-

duction, quality control, envi-

ronmental safety, storage, inter-

national and domestic standards 

in relation to biotechnological 

methods derived medicines and 

biological objects to their pro-

ducers. 

The abilities: to maintain opti-
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mal conditions for the biosynthe-

sis of the target product; to pro-

vide the aseptic conditions of the 

production process; to implement 

stepwise control and standardiza-

tion of drugs derived (determina-

tion of antimicrobial activity the 

antibiotic activity of enzyme 

preparations, the viability of mi-

croorganisms); to obtain finished 

drug products and diagnostic 

preparations of medicinal sub-

stances of microbiological origin; 

choose optimal storage condi-

tions therapeutic and diagnostic 

agents and to assess their quality 

during prolonged storage; to en-

sure compliance with regula-

tions, industrial hygiene, envi-

ronmental, occupational health 

and safety. 

The skills: experience of scien-

tific-technical documentation: 

laboratory and experimental-

industrial regulations, etc.; de-

termining the biological activity 

of antibiotics, vitamins, hor-

mones, recombinant proteins and 

immunopreparation.  

Competence – the ability of a 

master student:  

- conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-
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otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology;  

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

midiation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose; 

- to assess compliance of bio-

technological production of med-

icines with GMP rules; to ana-

lyze compliance with the re-

quirements of environmental 

safety of biological objects – 

producers (microorganisms) and 

target products (genetically mod-

ified, biologically active sub-

stances) for ecosystems; 

- to use the main methods of cul-

tivation of microorganisms for 

obtaining strains of microorgan-

isms used in biotechnology of 

dairy and probiotic products, 

drugs; in bioindication of soil 

pollution, hydrosphere, in 

wastewater treatment and indus-

trial emissions; to develop basic 

technologies for microbial prepa-

rations 
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1 

Biotech-

nology of 

biological-

ly active 

substances 

taking into 

account 

the rules of 

GMP 

5 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

Bases of 

biosafety 

The aim of the study: formation 

of knowledge on the biosynthesis 

and biological transformation to 

produce substances biologically 

active substances.  

The short content: Biotechno-

logical processes: their classifica-

tion by types of producers (bio-

logical, biochemical and biolog-

icznie). Preparation of equipment 

and culture media, sterilization, 

sowing of biological object, iso-

lation and purification of target 

product, its drying and packag-

ing. Main directions of quality 

assurance of biotechnological 

preparations (GLP, GCP, GMP). 

Concept of biologically active 

substances (BAS). Classification 

of BAS. Of biologically active 

substances of plant, microbial 

and animal origin 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge of modern 

achievements in fundamental bi-

ological Sciences and biomedical 

technology; the classification of 

biotechnological processes; basic 

production stages in biotechno-

logical processes; the require-

ments of international systems 

such as GLP, GCP, GMP. 

The abilities: to determine the 

purity of microorganisms-

producers by a method of mi-

croscopy; to determine the con-

centration of viable cells and 

their enzymatic activity. 

The skills: working in aseptic 

conditions, including use of 
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Flambeau; work with microor-

ganisms; design of nutrient me-

dium, to select and calculate the 

mode of sterilization; choose fer-

mentation and auxiliary equip-

ment, to determine the mode of 

sterilization; to provide the asep-

tic conditions of realization of 

technological process, observan-

ce of rules of industrial hygiene.  

Competence – the ability of a 

master student:  

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

midiation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose; 

- to assess compliance of bio-

technological production of med-

icines with GMP rules; to ana-

lyze compliance with the re-

quirements of environmental 

safety of biological objects – 

producers (microorganisms) and 

target products (genetically mod-

ified, biologically active sub-

stances) for ecosystems. 

2 

Biotech-

nology of 

biological-

ly active 

5 

Fundamen-

tals of bio-

technology 

(bachelor 

Biotech-

nology of  

dairy and 

probiotic 

The aim of the study: formation 

of knowledge on the biosynthesis 

and biological transformation to 

produce substances biologically 
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substances 

and addi-

tives 

course) products active additives. 

The short content: Modern 

achievements in field of biotech-

nology of biologically active 

substances (BAS) and additives 

(BAA). Scientific aspects of ap-

plication of BAS and BAA in bi-

otechnology. Classification of 

BAS and BAA. Alkaloids, gly-

cosides, phenolic compounds, 

carotenoids, coumarins: their 

physiological role. Scientific and 

practical bases of use of BAS, 

BAA in production of special-

ized foodstuff. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge of modern 

achievements in fundamental bi-

ological Sciences and biomedical 

technologies; innovative ways of 

creating drugs based on the use 

of genomics data, proteomics and 

bioinformatics; biochemical, che-

mical and physico-chemical pro-

cesses taking place in bioreactors 

and in the stages of processing 

associated with the isolation and 

purification of the target product; 

the kinetics of growth of micro-

organisms and formation of pro-

ducts of metabolism; the main 

methods of cultivation; the main 

methods of quality control and 

authentication of medicinal pro-

ducts derived by biotechnologi-

cal methods; concept of with spe-

cific of drugs; the main norma-

tive documents relating to the 

development, production, quality 

control, international and domes-
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tic standards in relation to medic-

inal products derived by biotech-

nological methods.  

The abilities: to determine the 

purity of microorganisms-

producers by a method of mi-

croscopy; to determine the con-

centration of viable cells and 

their enzymatic activity. 

The skills: working in aseptic 

conditions, including use of 

flambeau; work with microor-

ganisms; design of nutrient me-

dium, to select and calculate the 

mode of sterilization; select en-

zymatic and accessories, to de-

termine the mode of sterilization; 

to provide the aseptic conditions 

of realization of technological 

process, observance of rules of 

industrial hygiene.  

Competence – the ability of a 

master student:  

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

mediation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose; 

- to assess compliance of bio-

technological production of med-

icines with GMP rules; to ana-
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lyze compliance with the re-

quirements of environmental 

safety of biological objects – 

producers (microorganisms) and 

target products (genetically mod-

ified, biologically active sub-

stances) for ecosystems. 

2 

Phytore-

sources of 

medicinal 

plants 

5 

Fundamen-

tals of bio-

technology 

(bachelor 

course) 

Bioindica-

tion of pol-

lution of 

water and 

soil ecosys-

tems 

The aim of the study: formation 

of knowledge on the rational use 

of resources of medicinal plants.  

The short content: Role of me-

dicinal plants. Importance of her-

bal remedies in folk and scienti-

fic medicine. Flora of the Earth is 

main source of medicines. Botan-

ical-geographical and resource 

characteristics of Kazakhstan. 

Main medicinal plants of Kazak-

hstan, their botanical characteris-

tics. Terms of flowering, fruiting 

and collection of medicinal raw 

materials. Forms of preparation 

of medicinal raw materials. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge: about the main 

stages of development of modern 

directions of scientific researches 

in the field of medicinal plants; 

the characterization of raw mate-

rials of medicinal plants; the sys-

tem of state measures on the ra-

tional use and conservation of 

medicinal plants; basic infor-

mation on distribution and habi-

tat of medicinal plants; influence 

of environmental factors on the 

development of the commodity 

mass of medicinal plants and the 

accumulation of biologically ac-

tive substances; safety instruc-
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tions when working with medici-

nal plants and medicinal plant 

raw materials. 

The abilities: to identify the 

morphological characteristics of 

medicinal plants in your living 

and herbarium; to identify me-

dicinal plant material in solid 

form using the respective identi-

fiers. 

The skills: collecting medicinal 

raw materials; proper storage of 

medicinal raw materials and 

preparation of herbaria of medic-

inal plants.  

Competence – the ability of a 

master student:  

- conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology 

Module No.5  Biotechnology management 

3 

Quality 

manage-

ment of 

biotechno-

logical 

products 

5 

Processes 

and devices 

in biotech-

nology 

(bachelor 

course) 

Research 

practice 

and final 

attestation 

The aim of the study: know-

ledge creation for the organiza-

tion of activities to provide sys-

tem management (management) 

quality of biotechnological prod-

ucts in professional activities.  

The short content: The concept 

of "product quality". Basic con-
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cepts of product quality man-

agement. Different kinds of qual-

ity assurance systems. Methods 

of control, quality analysis in 

production systems. Methods of 

organization of works on quality 

improvement. Methodology of 

quality and reliability manage-

ment of man-made systems. 

Recommendations of Kazakhstan 

and international standards ISO 

9000 to ensure product quality. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the basic 

concepts of quality management; 

various types of systems ensur-

ing quality; methods of monitor-

ing and analysis of quality in 

production and service systems; 

methods of organization of work 

on improvement of quality; the 

main types of quality costs; the 

methodology and terminology of 

quality management and reliabil-

ity of complex technological sys-

tems; the recommendations of 

Kazakh and international stand-

ards of series ISO 9000 to ensure 

the quality of products; modern 

methods of forecasting and en-

suring a specified level.  

The abilities: use the principles 

of the quality management sys-

tem and organizational and legal 

bases of managerial and entre-

preneurial activities; create pro-

duction documentation (work 

schedules, instructions, material 

requisitions, equipment), as well 

as the established reporting on 
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approved standards. 

The skills: organizational and 

managerial work in small groups; 

analysis and evaluation of the ef-

fectiveness of the system of con-

trol of production activities.  

Competences -  the abilities of 

a master student: 

- conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- to evaluate technical, biochem-

ical means and technologies for 

the purpose of prevention of eco-

logical consequences of their ap-

plication on ecosystems; to carry 

out technological process accord-

ing to regulations and to apply 

technical means for measurement 

of the main parameters of bio-

technological processes, proper-

ties and quality of raw materials 

and production; 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 
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drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

mediation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose. 

3 

Ecological 

manage-

ment in bi-

otechnolo-

gy 

5 

Processes 

and devices 

in biotech-

nology 

(bachelor 

course) 

Research 

practice 

and final 

attestation 

The aim of the study: formation 

of basic knowledge on environ-

mental management in biotech-

nology.  

The short content: The concept 

of "environmental management". 

Goals, objectives and system of 

environmental management. En-

vironmental mission, policy and 

objectives of industrial enterpris-

es. Goals, objectives and princi-

ples of environmental policy de-

velopment. Corporate environ-

mental management program. 

The theory of the steak holders. 

Basic requirements for the envi-

ronmental management system at 

the enterprise. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge of process man-

agement and work organization 

at the level of primary group 

structures and middle managers; 

the normative-organizational 

documentation in the field of en-

vironmental management; cur-

rent legislation in the field of en-

vironmental protection; compli-
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ance with ethical standards and 

risk strategies in the development 

of biotech technologies. 

The abilities: collect and organ-

ize data for environmental im-

pact assessment and environmen-

tal audit; conduct an assessment 

of the economic damage and 

risks for the natural environment, 

the economic efficiency of envi-

ronmental measures, and pay-

ment for use of natural resources; 

to analyze the technological pro-

cess as a control object. 

The skills: apply this knowledge 

to improve the quality of life of 

people and the environment.  

Competences -  the abilities of 

a master student: 

 - conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- use the standards used in envi-

ronmental management for man-

agement decisions; assess the 

conditions and consequences of 

organizational and management 

decisions on the environment 

(water, soil and atmospheric eco-
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systems) and the effectiveness of 

environmental measures 

Module No.6   Microorganisms in the biotechnological process 

4 

Bases of 

microor-

ganism 

cultivation 

in biotech-

nological 

production 

5 

Molecular 

genetic ba-

ses of bio-

technology 

Research 

practice 

and final 

attestation 

The aim of the study: formation 

of knowledge on the fundamen-

tals of cultivation of microorgan-

isms on the basis of which are 

based microbiotechnological pro-

duction.  

The short content: Cultivation 

of microorganisms as a basis for 

the production of new foods and 

medicines. Main representatives 

of microorganisms used in bio-

technology. Selection of strains 

of microorganisms. Fermenta-

tion, biotransformation, microbi-

al synthesis products. Concept 

microbiotechnogical production 

from culture to final product. Re-

sistance of microorganisms in 

external environment. Influence 

of various environmental factors 

on growth and development of 

microorganisms. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the main 

representatives of microorgan-

isms used in the biotechnological 

production; the selection of 

strains and requirements to them; 

the peculiarities of the cultivation 

of various microorganisms; fer-

mentation, biotransformation; 

production of microbial synthe-

sis; the concept microbiotechno-

logical production from culture 

to the final product.  

The abilities: to characterize the 

strain for use in production; to 
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choose nutrient medium for cul-

tivation of microorganisms; to 

make the concept of producing 

microbial preparation. 

The skills: calculation and prep-

aration of nutrient media for cul-

tivation of microorganisms; 

working in sterile conditions; 

sterilizing laboratory instru-

ments, glassware, culture media; 

cultivation of microorganisms.  

Competences - the abilities of a 

master student: 

- to analyze scientific and techni-

cal information, domestic and fo-

reign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

mediation of water and soil sys-

tems); to determine the main cha-

racteristics of the composition, 

properties and quality of prod-

ucts of therapeutic and preven-

tive nutrition and functional pur-

pose; 

- to use the main methods of cul-

tivation of microorganisms for 

obtaining strains of microorgan-

isms used in biotechnology of 

dairy and probiotic products, 

drugs; in bioindication of soil 

pollution, hydrosphere, in waste-

water treatment and industrial 

emissions; to develop basic tech-

nologies for microbial prepara-

tions. 

4 
Biotechno-

logical 
5 

Ecological 

aspects of 

Research 

practice 

The aim of the study: formation 

of knowledge on biotechnologi-
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methods of 

wastewater 

treatment 

and emis-

sions of 

industrial 

enterprises 

modern bio-

technology 

and final 

attestation 

cal methods of wastewater treat-

ment and industrial emissions.  

The short content: Sources, 

types and scale of anthropogenic 

pollution. Pollution of hydro-

sphere. Modern methods of 

wastewater treatment of biotech-

nological enterprises. Mechanical 

methods and physico - chemical 

methods of wastewater treat-

ment. Biological methods of 

wastewater treatment. Modern 

methods of purification of gas 

emissions of biotechnological en-

terprises. Methods for cleaning 

gas emissions from dust and aer-

osols. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about sources of 

oily waste water in the modern 

technosphere; composition and 

properties of the main fractions 

of oil-containing waste water; 

processes and equipment for me-

chanical purification: processes 

and apparatuses for the physic-

chemical treatment.  

The abilities: to explain the 

causes of changes in the ratio of 

the fractions of oil pollution of 

various types; to understand the 

structure of plants protection of 

the environment; to know the 

scope of work included in the 

commissioning and maintenance 

of these facilities; used in control 

devices. 

The skills: control of compliance 

with norms and rules of envi-

ronmental safety in keeping with 
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the changing environment and 

the conditions of technogenic 

load on the territory.  

Competences -  the abilities of 

a master student: 

 - to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

midiation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose; 

- to use the main methods of cul-

tivation of microorganisms for 

obtaining strains of microorgan-

isms used in biotechnology of 

dairy and probiotic products, 

drugs; in bioindication of soil 

pollution, hydrosphere, in 

wastewater treatment and indus-

trial emissions; to develop basic 

technologies for microbial prepa-

rations. 

5 

Biotech-

nology of  

dairy and 

probiotic 

products 

5 

Biotechnol-

ogy of bio-

logically 

active sub-

stances and 

additives 

Research 

practice 

and final 

attestation 

The aim of the study: the acqui-

sition of theoretical knowledge in 

the field of modern biotechnolo-

gy for dairy and probiotic prod-

ucts.  

The short content: Role of dairy 

and probiotic products in provid-

ing adequate nutrition. Composi-

tion, biological, nutritional value 

of dairy and probiotic products. 
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Theoretical and practical essence 

of technology of various dairy 

products. Latest technological 

processes implemented in dairy 

industry. Main range of products. 

Methods of control of raw mate-

rials, technological processes and 

finished products. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the role of 

dairy and probiotic products in 

providing nutrition; the composi-

tion, properties, biological and 

nutritional value of dairy and 

probiotic products; requirements 

the prepared milk as a raw mate-

rial for the dairy industry and 

ways of its improvement; theo-

retical and practical essence of 

technological processes of pro-

duction of various dairy prod-

ucts; the main range of products 

produced and the fundamental 

features of their production; the 

latest technological processes 

and technologies introduced in 

the dairy industry; principles of 

development of technology of 

new types of dairy products (eco-

friendly, medical, etc.); methods 

of control of raw materials, tech-

nological processes and finished 

products, as well as the require-

ments of the standards. 

The abilities: to carry out theo-

retical studies, use of reference 

and monographic literature in the 

field of biotechnology for dairy 

and probiotic products; to choose 

their own technical means, a ra-
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tional scheme of production of a 

given product; to assess the tech-

nological efficiency of produc-

tion and to make proposals for 

their improvement. 

The skills: determination of the 

chemical composition and or-

ganoleptic properties of milk and 

milk products; to define the mi-

croflora of milk and dairy prod-

ucts; possession of methods of 

environmental security of pro-

duction and environmental pro-

tection.  

Competences -  the abilities of 

a master student: 

 - conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- to use the main methods of cul-

tivation of microorganisms for 

obtaining strains of microorgan-

isms used in biotechnology of 

dairy and probiotic products, 

drugs; in bioindication of soil 

pollution, hydrosphere, in 

wastewater treatment and indus-

trial emissions; to develop basic 

technologies for microbial prepa-
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rations. 

5 

Bioindica-

tion of pol-

lution of 

water and 

soil eco-

systems 

5 

Phytore-

sources of 

medicinal 

plants 

Research 

practice 

and final 

attestation 

The aim of the study: formation 

of knowledge on the fundamen-

tals of bioindication methods, bi-

oindicative assessment of envi-

ronmental. 

The short content: Forms and 

types of bioindication. Indicators. 

Ecological bases of bioindica-

tion. Criteria for selecting indica-

tors. The possibilities and princi-

ples of bioassay.  Biological test 

systems and test organisms. Bi-

omarkers. Test organisms (soil 

and water microorganisms, pro-

tozoa, leeches, fish, terrestrial 

vertebrates, algae, higher plants) 

and test procedures. Indicators 

used for bioindication.  Bioindi-

cation of soil and aquatic ecosys-

tem pollution 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge on the biological 

monitoring; the forms, levels and 

types of bio-indication; the selec-

tion criteria indicative of the 

types and methods of assessing 

the ecological condition of com-

munities and ecosystems; meth-

ods, bioindicative assessment of 

soil quality and aquatic ecosys-

tems.  

The abilities: use of biological 

indicators for bioindication; ap-

ply the basic principles of bioas-

say contamination of soil and 

water ecosystems; to apply mod-

ern methods of analysis to assess 

the quality of the environment. 

The skills: selection criteria and 
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indicators in bioindicative stud-

ies; conduct of research; labora-

tory of modeling and experiment 

for bioindication and biotesting 

of soil and water ecosystems.  

Competences -  the abilities of 

a master student: 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

midiation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose; 

- to use the main methods of cul-

tivation of microorganisms for 

obtaining strains of microorgan-

isms used in biotechnology of 

dairy and probiotic products, 

drugs; in bioindication of soil 

pollution, hydrosphere, in 

wastewater treatment and indus-

trial emissions; to develop basic 

technologies for microbial prepa-

rations. 

Module No.7  Food biotechnology and Biosafety 

6 

Food bio-

chemistry 

and bio-

technology 

5 

Biochemi-

cal bases of 

biotechno-

logical pro-

cesses 

Research 

practice 

and final 

attestation 

The aim of the study: the for-

mation of ideas about the bio-

chemical composition of food 

systems, their usefulness and en-

vironmental safety.  

The short content: Prospects for 

development of food biotechnol-
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ogy. Proteins, amino acids, car-

bohydrates: role in human nutri-

tion. Food allergy. Fatty acid 

composition of oils, fats. Trans-

formation of proteins, fats in 

process flow. Hydrolysis of car-

bohydrates. Increase of biologi-

cal value of food, drinks, expan-

sion of their range, use of new 

technological processes of their 

preparation. Healthy diet. Func-

tional ingredients and products. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the com-

position of proteins, carbohy-

drates, lipids, minerals, vitamins, 

food raw materials, their place in 

human nutrition; functional 

properties of proteins, carbohy-

drates, lipids, vitamins; bases of 

transformations of proteins, car-

bohydrates, lipids in the produc-

tion of food; role of minerals and 

vitamins in the human body; the 

structure of food components, 

their transformations under the 

influence of technological fac-

tors; modern methods a compre-

hensive selection of the main 

components of food raw materi-

als. 

The abilities: to assess the nutri-

tional and biological value of 

food products; to use knowledge 

of the laws of physics, chemistry, 

and Microbiology, to explain the 

processes of transformation of 

the original food raw materials 

into a finished product; to evalu-

ate the safety of food products; to 
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explain the processes of change 

in dietary components in the pro-

cess stream to produce a finished 

product.  

The skills: evaluation of food 

and biological value of food; 

possession of methods of analy-

sis and the study of food systems.  

Competences -  the abilities of 

a master student: 

 - conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

mediation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-
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ventive nutrition and functional 

purpose. 

6 

Bases of 

toxicology 

and eco-

toxicology 

5 

Ecological 

problems of 

industrial 

biotechnol-

ogy 

Research 

practice 

and final 

attestation 

The aim of the study: formation 

of knowledge on the fundamen-

tals of toxicology and ecotoxi-

cology.  

The short content: Basic con-

cepts of toxicology. Classifica-

tion of harmful substances (poi-

sons) and poisoning. Main stages 

of interaction of toxins with a bi-

ological object. Basic laws of 

toxicometry and toxicokinetics. 

Specificity, mechanism of toxic 

effect of harmful substances. 

Methods for determination of 

toxicological characteristics of 

substances. Exposure to toxic 

substances on ecosystems. Main 

tasks of ecotoxicology.  

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about the basic 

concepts of toxicology; stages of 

acute poisoning and the factors 

determining their development; 

toxico-kinetic characteristics of 

different types of poisoning; the 

major toxicants and the su-

perecotoxicants.  

The abilities: to apply the theory 

of receptors toxicity characteris-

tics of the communication of the 

poison to the receptor; to charac-

terize the factors that determine 

the development of poisoning 

and to take measures emergency 

first aid; to characterize the im-

pact of toxicants on ecosystems 

and human health. 

The skills: draw conclusions 
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about the current and projected 

quality of the human environ-

ment and the possible changes in 

the level of health of the popula-

tion in specific regions in the im-

plementation of large industrial 

or social projects; calculation of 

environmental and economic 

damage from environmental pol-

lution; application of the basic 

methods and techniques of re-

search and practical experience 

in the field of ecotoxicology in 

the environment. 

Competences - the abilities of a 

master student; 

- to evaluate technical, biochemi-

cal means and technologies for 

the purpose of prevention of eco-

logical consequences of their ap-

plication on ecosystems; to carry 

out technological process accord-

ing to regulations and to apply 

technical means for measurement 

of the main parameters of bio-

technological processes, proper-

ties and quality of raw materials 

and production; 

- to assess compliance of bio-

technological production of med-

icines with GMP rules; to ana-

lyze compliance with the re-

quirements of environmental 

safety of biological objects – 

producers (microorganisms) and 

target products (genetically mod-

ified, biologically active sub-

stances) for ecosystems. 

7 

Biotechnol-

ogy of ther-

apeutic, 

preventive 

foods, and 

foods with 

5 

Biotechnol-

ogy of med-

icines and 

genetically 

modified 

foods 

Research 

practice 

and final 

attestation 

The aim of the study: the for-

mation of knowledge necessary 

for production and technological 

activities in the field of technolo-

gy of milk and dairy products 

specialized purpose.  
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special pur-

pose 

(GMF) The short content: Classifica-

tion of specialized products by 

purpose (medical, special and 

preventive) and composition. 

Characteristics of specialized 

products for different purposes. 

Types of physiologically func-

tional food ingredients..  Meth-

odology for the development of 

formulations and technology of 

food and food products the spe-

cialized orientation. Practical as-

pects of creating specialized food 

products. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about main 

principles of formation of func-

tional properties of raw milk to 

obtain systems with desired 

physico-chemical and biological 

indicators; socio-economic as-

pects of food and health of the 

population; major and alternative 

theories of nutrition; medico-

biological requirements for nutri-

tion of different groups of con-

sumers; the dietary characteris-

tics of the therapeutic properties 

of dairy products, technology of 

clinical nutrition milk-based. 

The abilities: producing finan-

cial calculations and to choose 

the optimal conditions of carry-

ing out of technological process-

es; to identify the main character-

istics of composition and proper-

ties of products, preventive nutri-

tion and functional purpose, to 

use modern methods of control 

of technological operations, the 
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quality of raw materials and fin-

ished products. 

The skills: application of the 

basic principles of regulation of 

functional and technological pa-

rameters on the basis of commu-

tative and distributive dairy and 

non-conventional raw materials.  

Competences - the abilities of a 

master student: 

 - conduct standard and certifica-

tion tests of raw materials (in-

cluding medicinal plants), fin-

ished products (food, drugs) and 

technological processes using 

modern methods of biotechnolo-

gy (including molecular genetic 

biotechnology: genetic engineer-

ing, genomics and proteomics) in 

order to identify the quality of 

products; to apply in professional 

activity modern ideas of bases of 

genetic engineering, nanobi-

otechnology, molecular model-

ing, about biochemical bases of 

biotechnological processes tak-

ing into account ecological as-

pects of modern biotechnology; 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

mediation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-
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ventive nutrition and functional 

purpose; 

- to use the main methods of cul-

tivation of microorganisms for 

obtaining strains of microorgan-

isms used in biotechnology of 

dairy and probiotic products, 

drugs; in bioindication of soil 

pollution, hydrosphere, in 

wastewater treatment and indus-

trial emissions; to develop basic 

technologies for microbial prepa-

rations. 

7 
Bases of 

biosafety 
5 

Biotechnol-

ogy of bio-

logically 

active sub-

stances tak-

ing into ac-

count the 

rules of 

GMP 

Research 

practice 

and final 

attestation 

The aim of the study: know-

ledge creation in the detection 

and investigation of potential bi-

ological threats and biological 

security.  

The short content: Biological 

hazard and safety. Most threat-

ened areas of bio-hazard. Biolog-

ical threats: natural (growth of 

infectious diseases and emergent 

infections), anthropogenic (of 

bio-crimes, bioterrorism, bioag-

gression) Security method.  Bio-

logical safety levels. Modern 

problems of genetic safety. Bio-

logical safety of natural ecosys-

tems, agrobiocenosis. Biological 

invasions and biodiversity. The 

condition of the Kazakhstan and 

international legislation on Bi-

osafety. 

The expected results. After the 

development of the discipline 

master will possess the following 

knowledge, skills, abilities, com-

petencies: 

The knowledge about biosafety 

levels; biosafety issues in the 

modern development of the 

foundations of processes of bio-

invasion aquatic ecosystems. 
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The abilities: to identify and in-

vestigate potential biological 

threats; to arrange for ensuring 

biological safety; to operate 

knowledge on biological inva-

sions; have basic knowledge of 

Kazakhstan and international leg-

islation in the field of biological 

safety. 

The skills: mastery of methods 

of assessing the impact of in-

vaders on native species of living 

organisms and on ecosystems as 

a whole; the major approaches to 

the assessment and redress of bi-

oinvasion.  

Competences -  the abilities of 

a master student: 

- to analyze scientific and tech-

nical information, domestic and 

foreign experience in the use of 

microorganisms with recombi-

nant DNA to create new safe bio-

technological products (including 

drugs or genetically modified 

products) or for biological purifi-

cation of the environment (bio-

logical purification and deodori-

zation of gas emissions, biore-

mediation of water and soil sys-

tems); to determine the main 

characteristics of the composi-

tion, properties and quality of 

products of therapeutic and pre-

ventive nutrition and functional 

purpose; 

- to assess compliance of bio-

technological production of med-

icines with GMP rules; to ana-

lyze compliance with the re-

quirements of environmental 

safety of biological objects – 

producers (microorganisms) and 

target products (genetically mod-
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ified, biologically active sub-

stances) for ecosystems. 

 

 

The LIST 

of elective courses 

 

Form of study: full-time 

Duration of study - 2 years 

 

Name of  discipline 
Code of      

discipline 

Number   

of credits 
Semester 

The basic disciplines 

Component of choice 1 

Methodological bases of scientific research in bio-

technology and experimental planning  

MBSRBEP 

5205 
5 1 

Methodology of scientific research in environmen-

tal biotechnology 

MSREB 5205 
5 1 

Component of choice 2 

Teaching methodology of specialty disciplines   TMSD 5206    3 1 

Theory and technology of teaching in the university TTTU 5206          3 1 

Component of choice 3 

Molecular genetic bases of biotechnology  MGBB 5207         3 2 

Environmental aspects of modern biotechnology EAMB 5207 3 2 

Component of choice 4 

Biochemical bases of biotechnological processes   BhBBP 5208        4 2 

Environmental problems of industrial biotechnology ЕPIB 5208 4 2 

The profiling disciplines 

Component of choice 1 

Biotechnology of medicines and GMF  BMGMF 5302  5 2 

Biotechnology of biologically active substances tak-

ing into account the rules of GMP 

BBASTRGMP 

5302    
5 2 

Component of choice 2 

Biotechnology of biologically active substances      

and additives  
BBASA 5303           5 2 

Phytoresources of medicinal plants FrMP 5303 5 2 

Component of choice 3 

Quality management of biotechnological products  QMBP 5304  5 2 

Environmental management in biotechnology EMВ 5304 5 2 

Component of choice 4 

Bases of microorganism cultivation in biotechnolog-

ical production  
BMCBP 6301  5 3 

Biotechnological methods of wastewater treatment BMWTEIE  5 3 
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and emissions of industrial enterprises 6301 

Component of choice 5 

Biotechnology of  dairy and probiotic products   BDPP 6302  5 3 

Bioindication of pollution of water and soil ecosys-

tems 
BiPWSE 6302 5 3 

Component of choice 6 

Food biochemistry and biotechnology  FBhB 6303  5 3 

Bases of toxicology and ecotoxicology BTEt 6303 5 3 

Component of choice 7 

Biotechnology of therapeutic, preventive foods, and 

foods with special purpose  

BTPFFSP 

6304  
5 3 

Bases of biosafety BBs 6304 5 3 

 

 

 

 


