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1. The purpose of discipline -formation of students' knowledge system of basic 

physical principles and approaches to the study of processes in living nature, physical 

and technical principles of medical devices, the use of mathematical methods in 

biomedical research that form the basis of subject competence of Medical and 

Biological Physics and is an integral part of professional competence of future 

healthcare professionals, as well as the basis for the study of professionally-oriented 

natural sciences and clinical disciplines in higher education establishments of 

Ukraine. 

 

2. Prerequisites to capture or choice of discipline: 

1. The successful capture of subjects (school level) "Physics", "Algebra," "Geometry", 

"Organic Chemistry", "Inorganic Chemistry". 

2. Ability to independently apply knowledge of physics and mathematics, chemistry 

and biology, and others. disciplines to solve specific scientific problems; work with 

scientific and scientific-methodical literature. 

3. Possession of basic skills system analysis.  

 

3. Discipline abstract.  
The discipline "Medical and biological physics" is a component of the program of 

professional training of specialists of educational level "Bachelor" in the educational 

program "Medicine". The course "Medical and Biological Physics" is taught to first year 

students for one semester. 4 ECTS credits are allocated for the study of the course - 120 

hours (80 classroom and 40 hours of student's independent work). The discipline program is 

structured in modules, which include blocks of content modules. The amount of student 

workload is described in ECTS credits - credit credits that are awarded to students upon 

successful completion of the relevant module (credit credit). The subject of study of the 

discipline are processes that occur in objects of living nature, especially in the human body, 

and which are explained on the basis of fundamental laws and the achievements of physics 

to solve the practical problems of medicine. 

 

4. The main tasks of studying the discipline know and be able: 

1. to provide the acquirer with the education of basic theoretical knowledge necessary for 

the processing of medical and biological data; to understand the characteristics of 

physical external factors affecting the human body and the biophysical mechanisms of 

these influences; 

2. to provide the acquirer with the education of basic practical skills in working with 

electronic medical equipment; skills in mathematical and computer processing of 

biomedical information; ability to use medical equipment used in diagnostics, electrical 

stimulation and physiotherapy (in particular, in electrocardiography, rheography, 

impedance-plethysmography, audiometry, optical and quantum-mechanical devices and 

systems, radiometric and dosimetric control devices; 

3. to form students' understanding of the general physical and biophysical patterns 

underlying the processes that take place in the human body. 
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According to the requirements of the project of the Higher Education Standard of Ukraine 

(the second (master's) level of higher education, branch of knowledge 22 "Health care", 

specialty 222 "Medicine") discipline "Medical and Biological Physics" provides students 

with such competences 

 

2.1 Integral competence Ability to solve complex tasks and problems in the field of health care 

and on studying process which involves conducting research and/or 

realization of innovations and is characterized by uncertainty of 

conditions and requirements. 

2.2 General competencies 1. Ability to think abstractly, analyze and synthesize. 

2. The ability to learn and master modern knowledge 

3. Ability to communicate in English. 

2.3 Professional 

competencies of 

specialty 

1. The ability to assess the impact of the environment, socio-

economic and biological determinants on the health of the 

individual, family, population. 

 
Details competencies according to NQF descriptors in the form of "Matrix 

competences"  
Integral competence 

The ability to solve common and complex specialized tasks and practical problems in professional 

work or in learning to apply their knowledge, skills and personal skills, abilities, values for the task at 

any level of complexity in the professional activity or study. 

The ability to solve common and complex specialized tasks and 

practical problems in professional work or in learning to apply 

their knowledge, skills and personal skills, abilities, values for 

the task at any level of complexity in the professional activity 

or study. 
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Autonomy and 

liability-range 

General competence 

1. Ability to apply knowledge in medical and biological 

physics in practical situations. 

 +   

2. Knowledge and understanding of the sciences that form the basis 

of biological and medical physics. 

+    

3. Ability to communicate on topics related to the problems of 

biophysics own language both orally and in writing. 

  +  

4. The ability to understand the principles and techniques of 

graphical and analytical representation of scientific 

information. 

  +  

5. The ability to use information technology to study 

biomedical processes.  

 +   

6. The ability to acquire new knowledge and be modern 

educated, aware of the possibility of lifelong learning. 

+  +  

7. Ability to work both independently and as a team.    + 
8.Navychky safety of life activities.   +   
9. The desire to preserve the natural environment and ensure 

sustainable development. 

   + 
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10. Recognition of moral and bioethical aspects of research and 

the need for intellectual honesty and professional codes of 

conduct. 

   + 

Special (professional) competence 

1. The ability to replenish their knowledge and understanding 

of the basic physical characteristics of biomedical, physical 

fundamentals of the processes occurring in living organisms. 

+    

2. The ability to integrate basic knowledge of physics, 

chemistry, biology, mathematics, information technology 

foundation to create professional competences. 

+    

3. The ability to collect, record and analyze data biomedical 

research using appropriate methods and technological tools. 

 +   

4. The ability to apply quantitative methods in the study of 

medical and biological processes, conduct laboratory research, 

observation. 

 +   

5. The ability to treat common physical and biophysical laws 

that underlie the functioning of the human body. 

 +   

6. Ability to explain the physical basis and biophysical 

mechanisms and effects of physical fields interaction with the 

body. 

  + + 

7. Ability to explain the functioning of natural and modern 

(electronic) medical devices, their structure and principle. 

+ +   

8. Have an understanding of modern methods of mathematical 

modeling and the possibility of their use in the medical, 

biological processes. 

 +  + 

9. Knowledge and use of specific biological and medical 

physics theories, paradigms, concepts and principles. 

   + 

10. Ability to plan, organize and conduct biomedical research 

and reporting. 

 +   
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5. Results of the study discipline: 
 

Program Learning Outcomes Competences 

Integral competence General competence Special (professional) 

competence 

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 

1. Obtain sufficient knowledge for understanding the basic 

physical characteristics of biomedical, physical 

fundamentals of the processes occurring in living organisms. 

 

The ability to solve 

common and complex 

specialized tasks and 

practical problems in 

careers in health care and 

/ or in the process of 

further studies using 

modern physical theories 

and methods of the study 

of living organisms, 

biological objects and 

processes in wildlife 

using complex 

interdisciplinary 

knowledge and lack of 

information on conditions 

+ +  + + +     +  + +  +     

2. Able to integrate basic knowledge of physics, chemistry, 

biology, mathematics, information technology foundation to 

create professional competences. 

  +       +      + +    

3. Able to collect, record and analyze data biomedical 

research using appropriate methods and technological tools. 

 

+ +   +     + +     +   + + 

4. To be able to apply quantitative methods in the study of 

biomedical processes. 

 

   +       +          

5. Treat common physical and biophysical laws that underlie 

the functioning of the human body. 

    +       +         

6. Explain the physical basis and biophysical mechanisms 

and effects of physical fields interaction with the body. 

 

+            +       + 

7. Understand the physical foundations of the operation and 

application of modern (electronic) medical devices. 

+                   + 

8. Understand common physical and biophysical laws that 

underlie the processes that occur in the body. 

 

+     +      +         

9. Know and be able to assess the physical characteristics of 

the external factors that affect the human body, and 

biophysical mechanisms of these effects. 

+            + + + +  +   

10.Znaty purpose and principles of electronic medical 

equipment, safety at work with her. 

+          +   +    +  + 

11.Umity analyze the composition and physical principles of 

medical devices and equipment. 

+          +  +   + +   + 

12. To be able to conduct laboratory research, observation. +              + + +    

13. Have an understanding of modern methods of 

mathematical modeling and the possibility of their use in the 

medical, biological processes. 

+ +         +     +     

14. Have knowledge of application-specific biological and 

medical physics theories, paradigms, concepts and 

principles. 

+ +       + +  +       +  

15. Evaluate the impact on the state of physical fields of + +     + +     +    +    
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biological objects. 

16. Ability to plan, organize and conduct biomedical 

research and reporting. 

+ +     + +     +   +     
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 Learning result 
(1. know; 2. be able; 3. communication; 4 

autonomy and responsibility) 

Forms (and / 

or methods 

and 

technologies

) of teaching 

and learning 

Assessment methods 

Percentage 

of the final 

grade in the 

discipline 
Cod

e 
Learning result 

1 Know    

1.1. Know and be able to evaluate the 

characteristics of physical external 

factors affecting the human body 

and the biophysical mechanisms of 

these influences. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

1.2. General physical and biophysical 

patterns that underlie the processes 

that occur in the human body. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

1.3. General physical and biophysical 

laws and regularities will allow to 

supplement the knowledge and 

understanding of the basic 

physical characteristics of medical 

and biological systems, the 

physical bases of the processes 

occurring in living organisms. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

1.4. Know and be able to integrate 

basic knowledge of physics, 

chemistry, biology, mathematics, 

information technology to create a 

foundation of professional 

competencies. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

1.5. Physical bases of functioning and 

application of modern (electronic) 

medical devices their structure and 

principle of operation. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

1.6. Have an understanding of modern 

methods of mathematical 

modeling and the possibility of 

their use in the study of 

biomedical processes. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

2 Be able    

2.1. Apply knowledge of medical and 

biological physics in practical 

situations.  

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

Demonstrate mastery of the practical 

skills considered in the course; 

7 

2.2. To use information technologies 

for the study of biomedical 

processes. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

2.3. Ensure safety of life. Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

Demonstrate mastery of the practical 

skills considered in the course; 

9 
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2.4. Collect, record and analyze data 

from biomedical research using 

appropriate methods and 

technological means 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

2.5. Apply quantitative methods in the 

study of biological and biological 

processes, carry out laboratory 

studies, observations. 

Practice 

lesson, 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

Demonstrate mastery of the practical 

skills considered in the course 

9 

2.6. To interpret the general physical 

and biophysical patterns that 

underlie the functioning of the 

human body. Plan and conduct 

medical and biological research. 

Individual  

work 

Modular control work 1, 2,3; 

evaluation of oral/written 

responses/additions; 

7 

3 Communication    

3.1. Ability to communicate on topics 

related to biophysics in the mother 

tongue, both orally and in writing; 

ability to understand the principles 

and methods of graphical and 

analytical presentation of scientific 

information; the ability to explain 

the physical basis and biophysical 

mechanisms and effects of the 

interaction of physical fields with 

the human body. 

Практичне 

заняття, 

самостійна 

робота 

Evaluation of oral 

answers/supplements; 

Demonstrate mastery of the practical 

skills considered in the course  

7 

4.  Autonomy and responsibility    

4.1. Ability to work both independently 

and in a team; the desire to preserve 

the natural environment and ensure 

the sustainable development of 

society; recognition of moral and 

bioethical aspects of scientific 

research and the need for 

intellectual integrity as well as 

professional codes of conduct. 

Individual  

work 

Evaluation of presentations/reports on 

contemporary care issues 
5 

 

 

 

 

 

6. Value discipline of learning outcomes with program learning outcomes  

Learning outcomes discipline 

(code) 

Program Learning Outcomes 

(name) 

1
.1

 

1
.2

 

1
.3

 

1
.4

 

1
.5

 

1
.6

 

2
.1

 

2
.2

 

2
.3

 

2
.4

 

2
.5

 

2
.6

 

3
.1

 

4
.1

 

Be able to communicate 

interactively English with 

colleagues and target audience 

+             + 

Use of the library, information 

databases, Internet resources to find 

the necessary information 

             + 

Understand the basic terms, + + + + + + +  +  + +   
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concepts, principles, theories and 

laws in the field of medical science 

and the limits of subject areas. 

Demonstrate knowledge of 

fundamental physiological 

processes, structure and functions 

of the human body. 

    +    +  +  +  

Apply in professional work 

methods for determining the status 

of vital body functions. 

    +    +  +    

Analyze age features and functions 

of regulation.  
   + + + + + + + +  +  

To demonstrate the ability of 

medical records, accounting and 

records. 

  + + +  +    +    

 

Program 

learning 

outcomes 

1. To collect information about the general condition of the patient, to evaluate the 

psychomotor and physical development of the patient, the state of organs and 

systems of the body, on the basis of the results of laboratory and instrumental 

studies to evaluate information about the diagnosis. 

2. Assign and analyze additional (mandatory and optional) examination methods 

(laboratory, radiological, functional and / or instrumental) on list 4, patients with 

organ and systemic diseases for differential diagnosis of diseases. 
 

 

7. Scheme of formation evaluation. 

The results of the training that are assessed during the exam are 1.1.-1.7 

7.1. Forms of student assessment: 

- semester evaluation:  

1. Modular control work 1- pH 1.1. - 1.5, 2.1 - 2.5, 3.1. (Block topics Section 1) 

- 14 points / 7 points 

2. Modular control work 2- pH 1.1. - 1.5, 2.1 - 2.5, 3.1. (Block topics Section 2) 

- 13 points / 6.5 points 

3. The modular reference work 3- pH 1.1. - 1.5, 2.1 - 2.5, 3.1. (Block topics Chapter 3) 

- 13 points / 6.5 points 

4. Oral and written responses / additions- pH 1.1. - 1.5, 2.1 - 2.5, 3.1. - 60 points / 30 points 
 

 

- the final assessment, in the form of set-off 

Final evaluation of the educational component, the final form of control by which the test set is defined as the sum of ratings (points) all 

successfully assessed learning outcomes. Ratings below a minimum threshold to the final evaluation is not included. 

A must for a positive final grade (60 points or higher and "Accepted") is working all practical classes. 

Retake semester control to improve the positive evaluation is allowed. 
 

7.2. Organization of evaluation: 

Modular tests 1, 2 and 3 are held at the end of practical training in Chapters 1, 2 and 3, 

respectively. 

Evaluation of presentations / reports on current issues of patient care performed upon 

completion of practical training in Chapters 1, 2, 3.  

Assessment of oral responses and additions carried out during the semester during the 

workshops. 

7.3. Scale compliance ratings 
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Accepted / Passed 60-100 

not Accepted / Fail 0-59 



12 

 

8. Structure of discipline. Thematic plan 

 

 

Names of content modules and 

topics 

Number of hours 

Full-time 

all including 

  l n lab. ind. i.w. 

1 2 3 4 5 6 7 

module 1 

Content module 1. Basic mathematical processing 

Biomedical Data 

Theme 1. Fundamentals of 

differential calculus. 

 1.33 2   2 

Theme 2. Fundamentals of integral 

calculus. 

 2  

Theme 3. The concept of differential 

equations. 

 2  

Theme 4. Elements of the theory of 

probability. Theorems of addition 

and multiplication of probabilities. 

 1.33 2   1 

Theme 5. Elements of mathematical 

statistics. 

 2   

Final Tests learning module 1: 

"Fundamentals of mathematical 

processing of biomedical data." 

  3   3 

Together for the content modules 

1 

22 3 thir

tee

n 

  6 

 

 Content module 2. Biological Physics 

Theme 6. Fundamentals of 

biomechanics. 

 1.33  2  1 

Theme 7. Undamped, damped and 

forced oscillations. 

Wave processes and their 

characteristics Physics hearing. 

Ultrasound and infrasound. 

 2  1 

Subject 8. Fundamentals 

bioreolohiyi. 

 1.33   2 
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Subject 9. Surface tension.   2 1 

Subject 10. Internal friction, 

viscosity. 

  2 1 

Subject 11. The thermodynamic 

method of studying biomedical 

systems. Thermodynamics of open 

systems. 

 1.33    1 

Subject 12. Structural elements of 

biological membranes. 

 1.33 3   1 

Subject 13. Passive and active 

transport of substances through the 

membrane structure. 

 2  1 

Subject 14. Resting potential. 

Potential actions. 

 1.33 2 2  1 

Together for the content modules 

2 

31 7 7 10  10 

Final module control module 1: 

"Fundamentals of Biological 

Physics." 

7  2 2  4 

Total hours per module 1 60 10 22 12  20 

 

Module 2. 

Content module 3. Medical Physics 

Subject 15. The concept of 

electrography organs and tissues. 

Physical and biophysical 

fundamentals of electrocardiography. 

 1.33  2  1 

Subject 16. Fundamentals of 

hemodynamics. 

  2 1 

Subject 17. Physical and biophysical 

fundamentals reography. 

  2 1 

Subject 18. Dispersion impedance of 

biological tissues. 

  2 1 

Subject 19. The magnetic field and its 

characteristics. Electromagnetic 

Waves in biological environments. 

 1.33    2 

Subject 20. Effects of 

electromagnetic fields on biological 

 1.33 2  
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objects. 

Subject 21. General characteristics 

and classification of electronic 

medical devices. 

  4 

Final Tests thematic module 2: 

"Interaction of physical fields with 

biological tissues. Electronic 

medical equipment. " 

  1 2   

Subject 22. The study of the 

characteristics of an optical 

microscope 

 1.33  2  1 

Subject 23. Fundamentals 

refractometry 

  2 1 

Subject 24. Polyarization of light. 

Fundamentals polarimetry. 

  2 1 

Subject 25. The absorption of light. 

Scattering of light. Dispersion of 

light. Thermal radiation bodies its 

characteristics. 

 1.33   2 

Subject 26. Basic concepts of 

quantum mechanics. Schrödinger 

equation. Quantum mechanical 

methods for studying biological 

objects. 

 1.33    1 

Subject 27. Resonance methods of 

quantum mechanics. Luminescence. 

The phenomenon of the photoelectric 

effect. 

 1.33   1 

Subject 29. Induced radiation. Lasers 

and their use in medicine. 

  2 1 

Tema30. 

Ionizuyuchevyprominyuvannyaya.X-

rays. 

 1.33  2  1 

Subject 31Radioactivity basic types 

and properties. Dosimetry of ionizing 

radiation. 

  1 

Total for 3 content modules 53 10 3 20  16 

Final module control module 2 7  1 2  4 
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"Basis of Medical Physics" 

Total hours module 2 60 10 30 22  20 

Total hours of study of 

discipline "Medical and 

Biological Physics" 

 

120 

 

20 

 

26 

 

34 

  

40 

 
 

 

 

* If there are changes to the schedule of the educational process, see. Appendix 1 

 

The total amount of 120 hours., including: 

Practical exercises - 26 hours. 

Laboratory works - 34 hours 

Individual work - 40 hours. 

 

 

Checklist for total control 

1. The classification of phenomena. The probability of random events, adding theorem 

of probability. 

2. The multiplication theorem of probability for independent random events, conditional 

probability theorem of multiplication probabilities for dependent random 

phenomena. 

3. Distribution of random events, expectation, variance, standard deviation. 

4. Basic laws of distribution of random variables (normal law, Poisson, binomial 

distribution, etc.). 

5. Deformation their views. Elasticity and plasticity. Hooke's Law. Young's modulus. 

Poisson's ratio. Deformation properties of biological tissues. 

6. Surface tension. The surface tension and methods of its determination. Gas embolism. 

7. The internal friction. Viscosity. Newton's formula for internal friction. Newtonian and 

non-Newtonian fluid. The viscosity of the blood. 

8. Fixed flow of liquids. The equation of continuity. Linear and volumetric rate. The 

basic equation of fluid dynamics. 

9. Laminar and turbulent flow. Reynolds number. Bernoulli equation. The flow of 

viscous liquids. Poiseuille formula. Hydraulic resistance. 

10. The main provisions of equilibrium thermodynamics. Entropy. Boltzmann principle. 

The value of thermodynamics in environmental protection issues. 

11. The main provisions of nonequilibrium thermodynamics (linear law of entropy 

production, coupling threads). Steady state open systems. Prigogine theorem. 
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12. The structural organization of biological membranes. Physical properties of 

biomembranes. LCD status biomembranes. Dynamic properties of membranes. 

13. Passive transport substances through the membrane structure. Fick equation. The 

rate of diffusion. Nernst-Planck equation. Electrochemical gradient and potential. 

Teorella equation. 

14. Active transport, the main species. Molecular organization of active transport by the 

example of K-Na-pump. Conjugation flows. 

15. Nature resting potential (Nernst equilibrium potentials for various ion diffusion 

potential, Donnan potential). 

 16. Nature resting potential (fixed potential Goldman-Hodgkin-Katz, stationary 

conditions, the basic equation elektrodyfuziyi ions in the steady state, the 

permeability of the membrane for ions at rest). 

17. The action potential (AP). Hypothesis of PD. The equivalent circuit diagram of the 

membrane. Phenomenological equation Hodgkin-Huxley. The concept of the Gate 

ionic currents. 

18. The action potential propagation in biological membranes. Telegraph equation. 

Velocity of potential. Features of the action potential in myelinated fiber. 

19. undamped and forced oscillations, differential equations and their solution. 

Resonance. Self-oscillations. 

20. damped oscillation. Differential equations damped oscillations its solution. The 

coefficient of damping decrement and logarithmic decrement. 

21. Mechanical waves. Wave equation. The flow of energy. Vector conditions. 

22. Acoustics. The physical characteristics of sound. Physics hearing characteristics of 

auditory sensation. Weber-Fechner law. 

23. audiometry. The scale and intensity of the volume scale, units. Hearing thresholds 

and pain. Audiogram. 

24. Ultrasound. The basic properties and characteristics of ultrasound propagation. 

Infrasound physical characteristics of infrasound. Effects of infrasound and 

ultrasound on biological tissues and organs. 

25. Electrical biological tissues. Ohm's law in differential form. The conductivity of 

biological tissues. Capacitive properties. The equivalent circuit diagram. 

26. Biophysical bases electrography. The concept of an equivalent electric generator. 

The concept of genesis Einthoven ECG (integrated electric vector heart dipole 

potential system leads). 

27. Heart as electric dipole overcurrent (overcurrent dipole and its characteristics, the 

dipole potential of the heart). 

28. AC circuits containing active capacitive and inductive reactance. The concept of a 

vector diagram. Impedance. 
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29. The impedance of biological tissues. Dispersion impedance. Physical basis 

reography. 

30. The magnetic field and its characteristics. Biot-Savart law. The magnetic properties 

of substances. Physical basis magnetobiology. 

31. Maxwell theory of electromagnetic waves (displacement current, Maxwell's 

equations, the velocity of electromagnetic waves). 

32. Physical processes in biological objects under electric and magnetic fields and 

electromagnetic fields (polarization current conduction and inductive displacement). 

33. The physical basis of therapeutic techniques (galvanizing, franklinization, 

diathermy, inductothermy, darsonvalization, UHF and microwave therapy, 

microwave resonance therapy). Heat and specific action. 

34. Elements of geometrical optics. Centered optical system. Optical microscopy. 

Specifications microscope. 

35. Polarization of light. Methods for polarized light. Birefringence. Nicol prism. Malus 

law. 

36. An optically active substances. The angle of rotation of the polarization plane. Bio 

Act. Concentration polarization. 

37. The absorption of light. Bouguer. Light absorption solutions. Bouguer-Lambert-

Beer. Concentration colorimetry. 

38. Scattering of light in disperse environments. Molecular scattering of light. Rayleigh 

law. Nephelometry. 

39. Basic concepts of quantum mechanics, the wave properties of microparticles formula 

de Broglie wave function and its physical sense, Heisenberg uncertainty relation. 

The concept of the electron microscope. 

40. The quantum mechanical model of the hydrogen atom. Schrödinger equation. 

Quantum numbers. Energy levels. Pauli principle. 

41. Emission and absorption of light by atoms and molecules. Emission and absorption 

spectra. Spectrophotometry. 

42. Thermal radiation bodies its characteristics. Blackbody and gray body. Kirchhoff's 

law. Thermal radiation 

body. The concept of thermography. 

43. The law of blackbody radiation, Planck's radiation law, Stefan-Boltzmann law, 

Wien's displacement law. 

44. Photoelectric effect and its application. Internal and external photoelectric effect. 

Photovoltaic devices in medicine. 

45. Luminescence: types, basic laws, properties. Stokes' law. The use of luminescence in 

medicine. 

46. Induced radiation. Equilibrium and population inversion of energy levels. Lasers 

operating principle and application in medicine. 
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47. Resonance methods of quantum mechanics and their application in medicine. 

Electron spin and nuclear magnetic resonance. 

48. X-rays, spectrum characteristics, application in medicine. Interaction of X-rays with 

matter. Law easing X-rays. 

49. Radioactivity. Types of radioactivity. The Basic Law of radioactive decay. The half-

life. Activity, unit activity. 

50. Ionizing radiation and its species. The interaction of radiation with matter. Protection 

against ionizing radiation. Biophysical bases of interaction of ionizing radiation with 

biological tissues. 

51. Dosimetry of ionizing radiation. Exposure and absorbed dose. Biological effects of 

radiation, biological equivalent dose. The dose. Unit doses and dose rates. 

 

The list of questions to test students' knowledge input 

1. The speed measurement units. 

2. Acceleration, units. 

3. The dependence of the movement and speed of time with uniform motion. 

4. The dependence of the movement and speed of time in accelerated motion. 

5. Period, frequency, linear and angular velocity, centripetal acceleration 

uniform motion in a circle. 

6. Second law of Newton. 

7. The law of gravity. The force of gravity. 

8. Hooke's Law. 

9. Power sliding friction. 

10. Torque. The conditions of equilibrium of bodies. 

11. Impulse body. 

12. Mechanical work. 

13. Power. 

14. Kinetic energy. 

15. Potential energy springs deformed body and raised above the ground. 

16. Pascal's Law for liquids and gases. 

17. Archimedean force. 

18. The basic equation of molecular-kinetic theory. 

19. Mendeleev-Clapeyron equation. 

20. And Law of Thermodynamics. 

21. The efficiency of the heat engine. 

22. Absolute and relative humidity. 

23. The surface tension. 

24. Coulomb's law. 

25. The electric field. 

26. Relative permittivity material. 

27. Work electric field when moving electric charge. 



19 

 

28. The potential of the electric field. The potential difference. 

29. The link between stress and tension uniform electric field. 

30. The capacity flat capacitor. 

31. The energy of the electric field. 

32. Amperage. 

33. Ohm's law for a homogeneous area of the circle. 

34. The resistance of the conductor. 

35. Ohm's Law for a full circle. 

36. Joule-Lenz. 

37. The laws of electrolysis. 

38. The induction of the magnetic field. 

39. Power Ampere. 

40. Lorentz force 

41. Permeability. 

42. The magnetic flux. 

43. The law of electromagnetic induction. 

44. The energy of the magnetic field. 

45. The frequency and period of oscillations of a spring pendulum. 

46. The frequency and period of oscillations of mathematical pendulum. 

47. How the wavelength of the speed of its spread and period (frequency). 

48. Formula Thomson. 

49. Conditions resonance in AC circuits. 

50. The coefficient of transformation. 

51. The speed of propagation of electromagnetic waves. 

52. The laws of refraction. 

53. Absolute and relative refractive indices. 

54. Conditions total internal reflection. 

55. The formula of thin lens. 

56. Terms maxima and minima of the interference pattern. 

57. Formula diffraction grating. 

58. The weight and momentum in the theory of relativity. 

59. The relationship between mass and energy. 

60. The mass, momentum and energy of the photon. 

61. Einstein's equation for the photoelectric effect. 

62. Pressure light. 

63. Bohr's second postulate (typically frequencies). 

64. Mass defect. 

65. The binding energy of atomic nuclei. 
 

9. Recommended sources: 

Key: (Basic) 
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1. A.V. Chalyi (ed.) Medical and biological physics. Vinnitsya, Novaya kniga, 2017. 

2. J. Stewart, T. Day. Biocalculus: Calculus for Life Sciences. Brooks Cole, 2014. 

3. J. Stewart, T. Day. Biocalculus: Calculus, Probability, and Statistics for the Life Sciences. 

Brooks Cole, 2015. 

4. L.D. Korovina. Biophysics with beginnings of mathematical analysis and statistics. 

Extended course of lectures. – Vol.1. Bases of mathematical analysis, probability theory 

and mathematical statistics. Biomechanics. Poltava, 2017.  

5. L.D. Korovina. Biophysics with beginnings of mathematical analysis and statistics. 

Extended course of lectures. – Vol.2. Bases of thermodynamics. Biomembranes. 

Electricity and magnetism. Poltava, 2017. 

6. L.D. Korovina. Biophysics with beginnings of mathematical analysis and statistics. 

Extended course of lectures. – Vol.3. Optics. Quantum phenomena. Poltava, 2018. 

7. A.V. Chalyi, Ya.V. Tsekhmister, B.T. Agapov et al. Medical and biological physics: 

texbook for the students of higher mediсal establishments of the IV accred. Level. 

Vinnytsia, Nova Knyha, 2010. 

 

More: 

1. "Higher Mathematics" / National textbook authors EI Lychkovskyy (Ed.), PL 

Sverdan (Ed.), Tymanyuk V.A., Chaly OV - Ball, New Book, 2014. 

2. "Biophysics. Physical methods of analysis and metrology "National textbook 

authors: Lychkovskyy E. (ed.),Tymanyuka VA (Ed.), Chaly OV Lyakh JE, 

Zhyvotova AM -Vinnitsa, New Book, 2014. 

3. "Biophysics" / Tymanyuk VA Zhyvotova EN - Kharkov, Izdatel'stvo Pharmacy, 

2003. 

4. "Medical and Biological Physics. Practice "/ Ed. O.V.Chaloho. -K .: Book Plus, 

2003. 

5. "Biophysics" / P.H.Kostyuk (ed.), V.L.Zyma, I.S.Mahura, MS Miroshnichenko, MF 

Shuba - K .: CUP "Kyiv University ", 2008. 

6. "Medical and Biological Physics" / Ed. O.V.Chaloho. - K. book plus, 2004. 

7. "Higher Mathematics" / Chaly OV Stuchynska NV, A. Melenevskyi - K .: 

Technique, 2001. 

8. "Biophysics. Collection of problems "/ VL Winter K .: High School, 2001. 

9. "Collection of problems and issues of medical and biological physics» /  

10. J. Lopushansky. - Lviv, Taras Shevchenko Scientific Society, 2006. 

 

Support: 

1. "Medical Physics. Dynamical and statistical models "/ Bulavin LA (Ed.), Grechko 

LG, LB Lerman, A. Chaly - K .: CUP "Kyiv University", 2011. 

2. BT Agapov, Maksyutyn GV Ostroverhov PI Laboratory workshop on physics. - M: 

High society. School., 1982. 

3. Remizov AN .. byolohycheskaya and Medical Physics. - Moscow: Higher School, 

1992. 



21 

 

4. Antonov VF et al. biophysics. - M .: VLADOS, 2000. 

5. Эssaulova IL, ME Blokhyn, Hontsov LD Laboratornыm guidance for work on 

medytsynskoy byolohycheskoy and physics. - M: High society. School, 1987. 

6. Remizov AN Isakov N.H.,. Maksyna LG Medytsynskoy collections of problems in 

physics and byolohycheskoy. - M: High society. School, 1978. 

7. Vladimirov YA, Roshchupkin DI, Potapenko AJ, Deev AI Biophysics. - Moscow: 

Medicine, 1983. 

8. Rubin AB Byofyzyka.- M: High society. school. 1987. 

9. MV Vol'kenshtein Biophysics .- M: High society. school. 1987. 

10. V. Samoilov Medical biophysics. - Leningrad: Izd VMA 1986. 

11. Gubanov NI, AA Utenberhov Medical biophysics. - Moscow: Medicine, 1981. 

12. H. Haken Synergetics.M .: Mir. 1980. 

13. Chernavskii DS Synergetics and informatics. M .: URSS, 2004. 

14. AV Chaly, Tsehmyster Ya.V. .. Fluktuatsyonnыe model self-organization processes. 

K .: Vypol, 1994. 

15. AV Chaly Neravnovesnыe processes in physics and biology. - K .: Naukova Dumka, 

1997. 

16. Chaly OV Synergetic Principles of Education. K .: Vipol, 2000. 

 

Information resources 

1. http://amphu.org/  (Медична фізика в Україні) 

2. http://uamedphys.blogspot.com/ (Книги з медичної фізики) 
3. http://iopscience.iop.org/0031-9155/ (журнал  “Physics  in  Medicine  and  

Biology”) 

4. www.mednavigator.net (Медична пошукова система) 

5. www.rmj.ru (Інтернет-версії періодичних видань) 
6. http://medicalphysicsweb.org/ (інформаційні ресурси медичної і 

біологічної фізики) 

7. www.medinfo.com.ua (Медична пошукова система України) 

8. http://iomp.org/ (Міжнародна організація медичної фізики) 
9. http://aapm.org/default.asp (Сайт американської асоціації фізиків в 

медицині) 

10. http://scitation.aip.org/content/aapm/journal/medphys (Журнал «Medical 

Physics») 

11. http://efomp.org/ (Сайт європейської федерації медичних фізиків) 

 

http://amphu.org/
http://uamedphys.blogspot.com/
http://iopscience.iop.org/0031-9155/
http://iopscience.iop.org/0031-9155
http://iopscience.iop.org/0031-9155
http://www.mednavigator.net/
http://www.rmj.ru/
http://medicalphysicsweb.org/
http://www.medinfo.com.ua/
http://iomp.org/
http://aapm.org/default.asp
http://scitation.aip.org/content/aapm/journal/medphys
http://efomp.org/

