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Discipline General Genetics 

 

Number of credits (hours) 4 (144) 

 

Content  

 

Units Content of the units 

 

Unit 1 

Introduction to Genetics 

Subject and tasks of Genetics. Fields of Genetics. 

Genetics in Biology and Medicine. The history of 

Genetics.  

 

Unit 2 

 

Genetic material. Structure 

and functions of nucleic acids. 

Functions of nucleic acids, their location in the cell; the 

primary, secondary, and tertiary structure of nucleic 

acids. The genetic code. DNA replication in prokaryotic 

and eukaryotic cells. DNA polymerases and their 

characteristics. The principles of the polymerase chain 

reaction  (PCR). Forms of variability. Classification of 

mutations. Gene mutations and their causes. DNA repair 

mechanisms. Solving of genetic problems.  

 

Unit 3 

Gene expression   

Structure of eukaryotic and prokaryotic genes. Synthesis 

of RNA molecules (transcription) in prokaryotic and 

eukaryotic cells. Processing of RNA molecules. RNA 

polymerases. Control of gene expression in prokaryotes 

and eukaryotes. Operons. Translation in prokaryotic and 

eukaryotic cells. The Central Dogma of Molecular 

Biology. Solving of genetic problems. 

 

Unit 4 

Genomes of viruses, 

prokaryotes and eukaryotes 

Genetic material of viruses, prokaryotes and eukaryotes. 

Chromosomal and extrachromosomal DNA. Plasmids. 

Mobile genetic elements.  

 

Unit 5 The life cycle, mitotic and meiotic cell division. The 
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Discipline Methodology of scientific research 

 

Number of credits (hours) 3 (108) 

 

Content  

 

Units Content of the units 

 

Unit 1 

 

Methodological basis of scientific 

knowledge and creativity 

The concept of scientific knowledge. The methods of theoretical 

and empirical research. The system analysis application in the 

study of complex and interrelated problems.  

The elements of theory and methodology of scientific and 

technical creativity.  

The classification of scientific documents and publications.  

The concept of a database, database management system, 

relational databases.  

The public system of scientific and technical information. The 

automated information and search engines.  
Work with information: searching, sorting, queries.  

Types of computer networks: local, corporate network. Network 

Architecture: router, gateway, service provider, server, modem, 

dedicated network. Addresses, IP-address. Web (World Wide Web 

or WWW), Web-pages. Home pages. Searching information on the 

WWW, search systems, browser (navigator) Mozilla Firefox. The 

Uniform Resource Locator (URL), keywords, types of information 

resources. Protocols HTTP, FTP, packets, checksum. Hypertext 

Markup Language (HTML). Medical Internet resources. 

E-mail, client and server e-mail services.  

The information classification; methods of structuring; information 

standards systems; standard HL7; standard DICOM; standards in 

genomics, proteomics, metabolomics. 

The methods describing and modeling of information processes in 

medical and diagnostic problems, in classification problems, in the 

study of population interactions, in the study and prediction 

behavior of the environment of living systems by the means of 

modern information technologies. 

Biological classifications and nomenclatures; the use of sequences 

to determine the phylogenetic interactions; determining the 

similarity of sequences using the network database; introduction to 

the protein structure; proteins classification; development and  
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Discipline Molecular basis of heredity 

Number of credits (hours) 4 (144) 

Content  

Units Content of the units 

 

Unit 1 

Introduction to Molecular 

Genetics  

The subject and tasks of Molecular Genetics. Molecular 

Genetics in Biology and Medicine. The history of 

Molecular Genetics. 

Unit 2 

Genetic material 

Functions of nucleic acids, their location in the cell; the 

primary, secondary, and tertiary structure of nucleic 

acids. The genetic code. DNA replication in prokaryotic 

and eukaryotic cells. DNA polymerases and their 

characteristics. Telomeres and telomerase. Gene 

mutations and their causes. DNA repair mechanisms. 

Solving of genetic problems.  

Unit 3 

Gene expression. 

Transcription    

Structure of eukaryotic and prokaryotic genes. Synthesis 

of RNA molecules (transcription) in prokaryotic and 

eukaryotic cells. RNA polymerases. Processing of RNA 

molecules in prokaryotic and eukaryotic cells. Solving 

of genetic problems. 

 

Unit 4 

Gene expression. Translation  

Translation in prokaryotic and eukaryotic cells. The 

genetic code. Protein processing. The Central Dogma of 

Molecular Biology. Solving of genetic problems.  

Unit 5 

Control of gene expression  

Control of gene expression in prokaryotes and 

eukaryotes. Control of transcription, translation, and 

processing. 

Unit 6 

Genomes of viruses, 

prokaryotes and eukaryotes  

Genetic material of viruses, prokaryotes and eukaryotes. 

Chromosomal and extrachromosomal DNA. Plasmids. 

Mobile genetic elements in prokaryotic and eukaryotic 

cells.   

Unit 7 Modern techniques of DNA analysis (PCR, gel  
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