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ANNOTATION:

This general course on Biophysics concentrates on some of the basic
physical processes in living systems on the cellular and molecular level. The
lectures, labs and seminars are designed to develop the logical and analytical
thinking of students.

The lectures introduce the students to the problems of regulation, self-
regulation, and control in living organisms, and the principles of modelling of
complex systems. Molecular biophysics topics target the structure of biological
membranes and the transport of neutral and charged particles across
membranes. The electrical properties of membranes are illustrated by the
discussion of the resting and action potentials. The labs and seminars
complement and illustrate the material covered on the lectures.



PLAN OF TOPICS OF LEECTURES AND PRACTICAL CLASSES

Lectures Il semester

Ne Topic Hours

1. | BASICS OF CYBERNETICS. FEEDBACK AND CONTROL. 2
MODELLING BIOLOGICAL SYSTEMS.

2. | TYPES OF BIOLOGICAL MEMBRANES. MOLECULAR 2

STRUCTURE OF BIOMEMBRANES. MECHANICAL
PROPERTIES OF BIOMEMBRANES.

3. | PASSIVE TRANSPORT OF NEUTRAL PARTICLES AND 2
IONS.

4. | ACTIVE TRANSPORT SYSTEMS. 2

5. | RESTING POTENTIAL OF BIOMEMBRANES. 2

6. | ACTION POTENTIAL OF EXCITABLE BIOMEMBRANES. 2
PROPAGATION OF THE ACTION POTENTIAL.

7. | SURFACE ELECTRIC CHARGE OF CELLS. 2

ELECTROPHORESIS. APPLICATIONS IN MEDICINE.

Total 14




Practical classes II semester

No Topic Hours
L. SUBJECT AND METHODS OF BIOPHYSICS. (SEMINAR) 2
2. | PHYSICAL MODELLING OF THE DIFFUSION PROCESS. 2
3. | IONOPHORETIC PERMEABILITY OF HUMAN SKIN. B
4. | PERMEABILITY OF CELL MEMBRANES. 2
3. | PASSIVE TRANSPORT OF CHLORIDE IONS THROUGH 2
AN ARTIFICIAL MEMBRANE.
6. | ACTION POTENTIAL OF EXCITABLE BIOMEMBRANES. -
PROPAGATION OF THE ACTION POTENTIAL.
(SEMINAR)
7. | MODELLING OF TRANSIENT PROCESSES IN AXONS. -
8. | MEASUREMENT OF THE ELECTROKINETIC POTENTIAL 2
OF CELLS.
Total 16

MONITORING AND EVALUATION FORMS:

Student performance is formally evaluated at lab and seminar sessions by
brief tests on the current lab topic, and written student reports about the results

obtained.

Students who have completed the labs and seminars are admitted to the

final examination which consists of written and oral parts.

The final mark consists of: labs and seminars (30%), written part of final

exam (60%), and oral part of final exam (10%).
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SYLLABUS FOR BIOPHYSICS
(FIRST YEAR STUDENTS OF DENTAL MEDICINE)

1. BASICS OF CYBERNETICS. FEEDBACK AND CONTROL.
MODELLING BIOLOGICAL SYSTEMS.

2. TYPES OF BIOLOGICAL MEMBRANES. THE MOLECULAR
STRUCTURE OF BIOMEMBRANES.

3. MECHANICAL PROPERTIES OF BIOMEMBRANES

4. PASSIVE TRANSPORT OF NEUTRAL PARTICLES. PASSIVE
TRANSPORT OF IONS

5. ACTIVE TRANSPORT SYSTEMS

6. RESTING POTENTIAL OF BIOMEMBRANES. ACTION POTENTIAL OF
EXCITABLE BIOMEMBRANES

7. PROPAGATION OF THE ACTION POTENTIAL

8. SURFACE ELECTRIC CHARGE OF CELLS. ELECTROPHORESIS AND
ITS APPLICATIONS IN MEDICINE.



