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1. The purpose of the discipline / Мета дисципліни – to develop general knowledge 

and skills on the latest advances in modern biology, which are crucial to science, 

medicine and the development of technologies related to biological research  

2. Prerequisites for mastering or choosing a course / Попередні вимоги до 

опанування або вибору навчальної дисципліни: 

1. The presence of the second level of higher education and master's degree /  

2. Ability to apply the knowledge and skills acquired during the master's degree, the 

ability to search and analyze modern scientific literature  

3. Possession of modern methods of scientific biological researches and ability to 

analyze the obtained experimental data  

4. 3. Abstract of discipline / Анотація навчальної дисципліни: 

The discipline studies leading areas of research related to solving the most pressing 

problems of modern biology. The most up-to-date scientific research data are analyzed, the 

results of which are not only fundamental but also being introduced into the field of 

medicine and biotechnology. The mechanisms of RNA interference and its application for 

diagnosis and therapy, features of human papillomaviruses that cause cervical cancer, the 

role of telomeres in cells and the development of diseases, the bases of innate immunity and 

the role of dendritic cells in it, the processes of vesicular transport and its application for 

diagnostics are considered. and treatment, the basics of targeted immunotherapy for cancer, 

the effects of hypoxia on cells and the body  

4. Tasks (learning objectives) / Завдання (навчальні цілі): 

1. knowledge of the molecular mechanisms of RNA interference, the mechanisms of 

carcinogenesis caused by papillomaviruses and the role of telomeres in the function of 

cells, the molecular basis of innate immunity and the role of its disorders in the 

development of various diseases; 

2. knowledge about the principles of cell reprogramming and their practical application, 

processes of vesicular transport and its participation in the development of diseases, 

mechanisms of cell response to hypoxia; 

3. knowledge and skills of searching the scientific literature regarding the latest trends and 

achievements in the field of biological research and their application for the 

development of methods of diagnosis and treatment of diseases, as well as the creation 

of modern biological technologies  

 

 
In accordance with the requirements of the National Qualifications Framework of the ninth 

level of education, the discipline provides for the acquisition of the following competencies for 

graduate students: 

integrative:  
- The ability to solve complex problems in the field of professional and / or research and 

innovation activities, which involves a deep rethinking of existing and creation of new holistic 

knowledge and / or professional practice. 

general: 

- Ability to think abstractly, analyze and synthesize 
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- Skills in using the latest information and communication technologies 

- Ability to conduct independent research at the current level 

- Ability to search, process on the analysis of information from various sources 

- The ability to generate new ideas (creativity) 

- Ability to work in the international scientific space 

Ability to identify, set and solve modern scientific problems 

   special (professional, subject): 

- Ability to apply acquired knowledge and understanding to solve problems of modern biology 

- The ability to formulate a scientific problem, working hypotheses of the problem under study, 

which involves a deep rethinking of existing and the creation of new holistic knowledge and / or 

professional practice 

- Ability to interpret data obtained from scientific research and to compare revealed facts with 

modern concepts, hypotheses and theories 

- In-depth knowledge of a wide range of contemporary biology issues 

- Ability to communicate effectively with a broad scientific community 

- Understanding of ethical aspects of scientific activity in the field of biology 

 

5. Learning results by discipline / Результати навчання за дисципліною: 

 
Learning result 

(1. know; 2. be able; 4. autonomy and 
responsibility) / 

 

Forms (and / or 

methods and 

technologies) of 

teaching and learning /  

Assessment 

methods and 

assessment 

threshold (if 

applicable) /  

Percentage 

of the final 

grade in the 

discipline /  Code  
Learning result / 

 

 Know     

1.1. Main directions of modern biological 

research and aspects of their application 

for fundamental and applied purposes: the 

study of RNA interference, 

papillomaviruses, immunodeficiency    

Lecture 

Independent work   

 

Modular test 

work, 

presentation / 

report 

evaluation  

20 

1.2. Mechanisms of innate immune response 

and the role of dendritic cells, the role of 

telomeres in cells and their relation to 

diseases  

Lecture 

Independent work   

 

Modular test 

work, 

presentation / 

report 

evaluation  

20 

1.3. Molecular bases of cell reprogramming 

and their application in medicine, 

mechanisms of vesicular transport, 

principles of cancer immunotherapy and 

mechanisms of cell response to hypoxia  

Lecture 

Independent work   

 

Modular test 

work, 

presentation / 

report 

evaluation   

20 

 Be able / Вміти    

2.1. Applying theoretical knowledge, be able 

to analyze theoretical and experimental 

scientific data to find new relevant 

directions of modern biological research   

Lecture 

Independent work  

 

Modular test 

work, 

presentation / 

report 

evaluation  

10 

2.2. Apply theoretical knowledge to develop 

new strategies and approaches for the 

study of current unresolved problems of 

modern biological science  

Lecture 

Independent work  

 

Modular test 

work, 

presentation / 

report 

10 
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evaluation   

2.3. To choose appropriate methods of 

modern biological research to create 

science-based strategies for applying the 

achievements of biological science in 

various fields, in particular, medicine, 

biotechnology and production  

Lecture 

Independent work   

 

Modular test 

work, 

presentation 

/report 

evaluation  

10 

 Communication     

3.1. To present the results of search and 

analysis of scientific literature in the form 

of presentations and reports, using 

modern technologies, as well as to be 

able to lead scientific discussion during 

their discussion   

Lecture 

Independent work   

 

Presentation / 

report 

evaluation  

5 

 Autonomy and responsibility     

4.1. To search and analyze scientific literature 

on the topic of discipline and related 

problems, on the basis of the analyzed 

data to form an algorithm of own 

researches and to carry out the analysis of 

the obtained results, using appropriate 

data processing programs  

Independent work  

Presentation / 

report 

evaluation  

5 
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Correlation of the results of the discipline with the program results  
Learning results discipline (code) / 

Program Learning results (name) 

 
1.1. 1.2. 1.3. 2.1. 2.2. 2.3. 3.1. 4.1. 

1 2 3 4 5 6 7 8 9 

Demonstrate deep knowledge of advanced modern conceptual 

and methodological knowledge in the field of research and / or 

professional activity and on the border of subject areas of 

knowledge  

+ + +    +  

Demonstrate knowledge in the subject area and scientific and 

practical needs of the profession  
+ + +    +  

To analyze independently scientific works of leading scientists, 

scientific schools and fundamental works in the field of 

research  

+ + + +     

Plan and put into practice methodological principles and 

methods of biological research  
   + + +   

Formulate and formulate principles of scientific communication 

and information exchange  
+ + +    +  

To plan the principles of organization and to organize scientific 

meetings of different levels (seminars, meetings, symposia, 

conferences, congresses, congresses)  

    +  + + 

Analyze, evaluate and synthesize new and complex ideas      +   + + 

Formulate independently from new research positions a 

common methodological base, scientific problem of own 

research, to realize its relevance, purpose and importance for 

the development of other branches of science  

   + + +   

Initiate, organize and conduct comprehensive research in the 

field of research and innovation that lead to new knowledge  
   + + +   

Form a team of researchers independently to solve the local 

problem and effectively organize its activities  
     + + + 

To formulate working hypotheses of the investigated problem, 

which should extend and deepen the state of scientific research 

in the chosen field  

+   +  + +  

Apply interdisciplinary approaches to solve contemporary 

theoretical and applied problems of biology  
    + +  + 

Communicate in a dialogue mode, including a foreign language 

with a broad scientific community and the public in a specific 

field of scientific and / or professional activity  

     + + + 

To display the results of scientific researches in scientific 

articles published both in professional domestic editions and in 

editions which are included in international scientometric bases 

     + + + 

To professionally present the results of your research at 

international scientific conferences, seminars, practically use a 

foreign language (first of all - English) in scientific, innovative 

activity and pedagogical activity  

     + + + 

To use modern information and communication technologies in 

communication, information exchange, collection, analysis, 

processing and interpretation of sources  

+    +  + + 

Identify leadership qualities, self-development and self-

improvement, be responsible for determining the novelty of 

scientific research and making expert decisions  

    + + + + 
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7. Scheme of formation of assessment  

7.1 Forms of student assessment:  

- semester assessment:  

1. Modular control work 1 - PH 1.1., 1.2., 2.1., 2.2. (Unit 1 block) - 30 points / 15 points /  

2. Modular control work 2 - PH 1.3., 2.3. (Section 2 block) - 20 points / 10 points / 

 3. Preparation of presentation / report PH 3.1, 4.1 –10 points / 5 points  
 

The final grade of the educational component as a whole, the final form of control over which 

the exam is set, is defined as the sum of the marks (scores) for all successfully assessed semester 

results (grades below the minimum threshold are not added to the final grade) and the grade 

obtained during exam  

Examination form - written-oral, type of written assignments - open-ended questions. The 

learning outcomes assessed during the exam are PH 1.1-1.3. The maximum number of points that 

can be obtained by an examiner during the exam is 40 points on a 100 point scale Reassignment of 

semester control in order to improve positive assessment is not allowed  

 

- conditions for admission to the final exam / умови допуску до підсумкового іспиту: 

Prerequisites for admission to the exam are writing module tests 1 and 2, preparing a presentation / 

report. An examiner is not allowed to take the exam if he or she scored less than 20 points in the 

course  

7.2 Assessment organization:  

Modular tests 1 and 2 are held after the completion of the lectures in the relevant sections of the 

course work program. Evaluation of reports and presentations is made during the lecture course /  

7.3 Rating scale  

 

 

 

Excellent 90-100 

Good 75-89 

Satisfactory 60-74 

Fail 0-59 



8. Structure of the discipline. Thematic plan of lectures, practical classes and independent work /  

№ 

п/п 
Topic name  

Number of hours /  

lectures  
practi

cal  
IW   

1 Сhapter 1. The discovery of the RNA silencing, cancer 

papilloma viruses-induced cancer development, the role of 

telomeres in cell functions and the role of dendritic cells in 

immunity  

8  36 

2 

Theme 1. The role of RNA interference and it’s application in 

therapy, the role of papilloma virus in cancer, the mechanisms of 

HIV infection  

4 2 18 

3 

Lecture 1. The discovery of RNA interference - gene silencing 

by double-stranded RNA – the Nobel Prize in Physiology or 

Medicine 2006  

2   

4 

Unsupervised work. RNA silencing as a basis of new effective 

treatment of virus infections, cardiovascular diseases, cancer, 

endocrine disorders. The use RNA interference in organ 

transplantation therapy  

  9 

5 

Lecture 2. The discovery of human papilloma viruses causing 

cervical cancer, the discovery of human immunodeficiency virus 

– the Nobel Prize in Physiology or Medicine 2008  

2   

6 
Unsupervised work. The vaccines against cervical cancer and 

the development of new effective antiretroviral therapy /  
  9 

7 

Theme 2. The role of telomeres in cells functions and diseases, 

molecular mechanisms of innate immunity and the role of 

dendritic cells  

4  18 

8 

Lecture 3. The discovery of how chromosomes are protected by 

telomeres and the enzyme telomerase - Nobel Prize in 

Physiology or Medicine 2009  

2   

9 

Unsupervised work. The discovery of the diseases be caused by 

telomerase defects (congenital aplastic anemia, diseases of the 

skin and the lungs)  

  9 

10 

Lecture 4. The discovery of the sensors of innate immunity: the 

activation of innate immunity and the role of dendritic cell in 

adaptive immunity – the Nobel Prize in Physiology or Medicine 

2011  

2   

 

Unsupervised work. The development of prevention and 

therapy against infections, cancer, and inflammatory diseases 

using the knowledge of activation of the innate and adaptive 

phases of the immune response. The use of combination of 

Cytokine-Induced Killer Cells and Dendritic Cells for Cancer 

Therapy  

  9 

11 Modulе control work 1     

12 
Сhapter 2. The discovery of molecular basis of cell 

reprogramming, vesicular transport, cellular response to 

hypoxia and their relationship with cancer  

8  36 

13 

Theme 3. Cell reprogramming mechanisms: fundamental aspects 

and application for therapy; vesicle traffic and it’s link to 

diseases  

4  18 

14 

Lecture 5. The discovery that mature cells can be reprogrammed 

to become pluripotent - the Nobel Prize in Physiology or 

Medicine 2012  

2   
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15 

Unsupervised work. The use of reprogramming skin cells for 

the investigation of disease mechanisms and development of the 

new methods for diagnosis and therapy  

  9 

16 

Lecture 6. The discoveries of machinery regulating vesicle 

traffic, a major transport system in cells - the Nobel Prize in 

Physiology or Medicine 2013  

2   

17 

Unsupervised work. Disturbances in precise control system for 

the transport and delivery of cellular cargo and their relationship 

with neurological diseases, diabetes, and immunological 

disorders  

  9 

18 
Theme 4. Cancer therapy targeted immune response inhibition 

and the effects of hypoxia on cell metabolism  
4 2 18 

19 

Lecture 7. The discovery of cancer therapy by inhibition of 

negative immune regulation - the Nobel Prize in Physiology or 

Medicine 2018  

2   

20 

Unsupervised work. Accelerators and brakes in human immune 

system. A new principle for cancer immune therapy - inhibiting 

the brakes on the immune system  

  9 

21 
Lecture 8. How cells sense and adapt to oxygen availability – 

the 2019 Nobel Prize in Physiology or Medicine  
2   

22 

Unsupervised work. Oxygen shapes physiology and pathology. 

The development of new strategies to fight anemia, cancer and 

other diseases. The development of novel nanomaterials for the 

alleviation of hypoxic microenvironment in tumours - improving 

cancer therapy  

  9 

23 Modulе control work 2     

 TOTAL  16  72 

 

 

 

The total amount of 90 hours  
Lectures - 16 hours 

Consultation - 2 hours  

Independent work - 72 hours  

 

 

.
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