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1. The objective of the course – formation of a holistic view of the current state of 

biomedicine at the molecular level - the section of medicine, studying from theoretical 

positions the human body, its structure and function in the norm and pathology, 

pathological conditions, methods of their diagnosis, correction and treatment using 

achievements of modern pharmacology and molecular biology. The proposed course also 

examines the molecular and biochemical mechanisms of the most common human 

diseases, the current problems of pharmacology, as well as the main causes of disorders 

that can occur in the human body due to intermolecular interactions, the solution of which 

will facilitate the development of new technologies and innovative drugs for the 

prevention, diagnosis, prognosis, treatment various diseases. 

2. Prerequisites for mastering or choosing a course: 

1. Successful acquisition of the courses "Cell Biology", "Molecular Biology", 

"Biochemistry", "Human and Animal Physiology", "Microbiology", "Immunology", 

"Virology", "General Genetics". 

2. Being able to apply knowledge of molecular biology, biochemistry, microbiology, 

etc., independently. disciplines perform laboratory and practical work, work with 

scientific and methodological literature. 

3. Have basic skills in working with materials and equipment used in biological and 

clinical laboratories. 

3. Annotation of the course: 

Biomedicine is an integral science that emerged at the intersection of biological and 

medical sciences. Biomedicine involves the accumulated knowledge and research that is, 

to varying degrees, common to medicine, veterinary, dental and basic biological sciences, 

such as chemistry, biological chemistry, biology, histology, genetics, embryology, 

anatomy, physiology, pathology, zoology, botany , microbiology and molecular biology. 

Biomedicine is occupied with theory and research in medicine and does not practice 

medicine. The results of biomedicine enable the emergence of new drugs induced stem 

cells for cell therapy, deeper, molecular mechanisms of disease pathogenesis, thereby 

creating the basis for all medical directions, diagnosis and treatment. To achieve the 

above, it is necessary to understand the pathogenesis of diseases, not only at the level of 

the body, tissue or cell, but also at the level of individual molecules. Biomedicine 

stimulates the development of pharmacology, in contrast, the solution of modern problems 

of pharmacology provides a solution to a number of problems of biomedicine. 

4. Tasks ( training goals):  

1. To give students an idea of the leading tendencies and directions of modern 

biomedicine, their development and prospects: in vitro diagnostics, 

extracorporeal fertilization, mechanisms of cystic fibrosis, stem cells and 

perspective of their use and molecular bases of these processes; 

2. To give students an idea of the current problems of pharmacology: 

nanopharmacology, the problem of drug safety, generic drugs and current 
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problems of their medical use, innovative drugs approved by the FDA, and the 

role of molecular interactions in these areas; 

3. To know about ethical expertise of biomedical research, ethical and legal 

problems of application of biomedical technologies, criminal law aspect of 

application of modern achievements of biomedicine. 

 
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 

- 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 outcomes of the discipline: 

Learning result 
(1. know; 2. be able; 3. communication; 

4. autonomy and responsibility) 

Forms (and / or 

methods and 

technologies) of 

teaching and learning 

Evaluation 

methods 

 

Percentage 

of the final 

grade in the 

discipline 

Code 
Code Learning result 

 To know    

1.1 Know the basic problems of modern 

biomedicine and pharmacology. 

Lecture Modular 

control work 

20 

1.2 Know the molecular mechanisms of 

common human diseases 

Lecture 

1.3 Know the principles of basic methods 

of in vitro laboratory testing. 

Lecture Modular 

control work 

20 

1.4 Know the ethical and legal problems 

of using biomedical technologies. 

Lecture 

                     Be able    

2.1 Be able to work with the devices, 

perform the necessary analyzes, 

Practical work Report on 

practical 

3 
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evaluate the results. work, control 

work 

2.2 To possess modern methods of 

toxicological and pharmacological 

researches. 

Practical work Report on 

practical 

work, control 

work 

3 

 Communication    

3.1 Be able to work in a group when 

mastering toxicological and 

pharmacological research methods, 

analysis of the data obtained. 

Practical work Report on 

practical 

work, control 

work 

3 

 Self-sufficiency and responsibility    

4.1 To be able to work independently with 

scientific and educational-methodical 

literature, to search and generalize 

scientific and technical information. 

Individual work Control work 5 

4.2 Ability to use modern information 

technologies and analyze information 

in the field of biology and on the 

border of subject areas 

Seminars Presentation 6 

 

6. Correlation of learning outcomes of the discipline with program outputs 

Learning outcomes of the discipline (code) 

Program Learning Outcomes (Title) 
1.1 1.2 1.3 1.4 2.1 2.2 3.1 4.1 

 

4.2 

PR.01.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 

      + + 

 

+ 

PR.02.Demonstrate knowledge in the subject 

area and scientific and practical needs of the 

profession 

+ + + +     

 

PR.03. To analyze independently scientific 

works of leading scientists, scientific schools 

and fundamental works in the field of research 
    + + +  

 

PR.04. Plan and implement methodological 

principles and methods of biological research 
+ + + + + +   

 

PR.05. Formulate and formulate principles of 

scientific communication and information 

exchange 

  +  + +   

 

PR.17.Determine leadership, 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 evaluation formation. 

7.1 Student assessment forms:  

- semester assessment:  

1. Modular control work 1 - LR 1.1; 1.2. - 20 points / 10 points 

2. Modular control work 2 - LR 1.3; 1.4 - 20 points / 10 points 

3. Practical work - LR 2.1; 2.2; 3.1 - 9 points / 4.5 points 

4. Seminars - LR 4.2 - 6 points / 3 points 

5. Intermediate Testing - LR 4.1 - 5 points / 2.5 points 

 

- final grade: in exam form
 

The exam form is a final test. The results of the training, which are evaluated in the test control work, 

are LR 1.1-4.2. The maximum number of points that can be obtained by a student is 40 points. 
 

- conditions for admission to the final exam: 

It is mandatory for the exam to successfully write 2-module tests (each with at least 50% correct answers). 

The student is admitted to the exam, provided that all the practical work envisaged in the plan is completed. A 

student is not admitted to the exam if he or she has scored less than 20 points during the semester. 

7.2 Organization of evaluation:  

Modular tests 1 and 2 are carried out after the completion of the lectures in sections 1 and 2, 

respectively. Intermediate testing is conducted during the lecture course. Practical reports in the form of 

a survey are conducted after each practical work. At seminars, students present presentations on given 

topics, protect them and receive a grade at the end of the class. 

 

7.3 Rating scale 

Відмінно / Excellent 90-100 

Добре / Good 75-89 

Задовільно / Satisfactory 60-74 

Незадовільно / Fail 0-59 

 



8. Structure of the discipline.  

Thematic plan *.  

№ Theme number and title * 

Amount of hours 

lectures 
practical 

lesson 

individual 
work 

Section 1 

1 Topic 1. Modern problems of biomedicine 10 - 40 

 

Lecture 1. The subject and tasks of biomedicine. 

Modern information technologies in 

biomedicine. 

2   

Individual work.  In vitro diagnosis.   10 

Lecture 2.  Molecular mechanisms of cystic 

fibrosis. 
2   

Individual work.  Cystic fibrosis of the mammary 

glands, cystic fibrosis of the pancreas. 
  5 

 
Lecture 3.  Embryotechnology .  2   

Individual work.   Cloning .   5 

 Lecture 4.  Stem cells .  2   

 

Individual work.  The use of stem cells in the 

treatment of diseases: problems and 

prospects. 

  5 

 Lecture 5.  Nanotechnology, nanomedicine. 2   

 

Individual work.  Clinical basis of nanomedicine: 

cardiology (cardiovascular pathology), 

orthopedics, traumatology, oncology, 

dermatology, etc.    

  

  10 

 
Lecture 6.  Ethical and legal problems of 

biomedical technologies application.    

 

Individual work.  Ethical expertise in biomedical 

research. The criminal-law aspect of 

application of modern achievements of 

biomedicine. 

  5 

Section 2 

4 Тема 4.  Modern problems of pharmacology 8 4 40 

 

Lecture 7.  The problem of drug safety . 2   

Practical work 1.  Investigation of teratogenic 

action of drugs on the example of lidocaine. 
 2  

Individual work.  The problem of drug safety in 

Ukraine: evaluation of the 

pharmacovigilance system and its 

effectiveness . 

  5 

 

Lecture 8.  Side effects of drugs: classification, 

types of monitoring, cause and effect. 
2   

Practical work 2.  Investigation of antisecretory 

drug withdrawal syndrome. 
 2  

Individual work.  Side effects of antibiotics, 

antiarrhythmic drugs, beta-blockers, 

diuretics, non-steroidal anti-inflammatory 

drugs.  

  10 

Lecture 9.   Generic drugs and modern problems of 

their medical application . 
2   
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Totally  120 class periods, including: 

Lectures – 18 class periods 

Practical classes – 4 class periods 

Unsupervised work –  96 class periods 

Consultations  – 2 class periods 

Individual work.  Biosimilars: pros and cons. 

Problems encountered when applying 

biosimilars . 

  10 

Lecture 10.  Innovative medicines. 2   

Individual work.  Criteria for attributing a 

medicinal product to innovation. Give 

examples . 

  5 

Individual work. Evidence pharmacy .   5 

 Total hours per semester 18 4 96 
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