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Objectives of the discipline:   
The aim of the course is to give students a basic insight into the theoretical and practical knowledge 

about the physical phenomena occurring in living systems and their influence on the evolution of 

organisms. 

The practical work aims to develop students’ capacities for conducting experimental measurements 

and interpret the data. Furthermore, it aims to raise awareness of proper handling of experimental devices 

and develop the creativity in order to form specialists. 

 

Contents (syllabus) 

Course (chapters/subchapters) 

Biophysics: subject, methods of study and historical evolution; research domains. 

Biological fluids: fluids, generalities, main characteristics of biological liquids; water and its properties. 

Molecular phenomena in liquids. Surface tension. Capillarity.  

Viscosity of liquids. Newton's law. Notions of rheology. Devices for measuring the viscosity of liquids. 

Flow of fluids. 

Diffusion. Laws of diffusion.  

Osmosis and osmotic pressure. The osmotic pressure of biological fluids. 

Thermodynamics of biological processes. Thermodynamic system. The parameters of a thermodynamic 

system. Biological system. The zeroth and first law of thermodynamics. Application of the first law. The 

second law of thermodynamics and applications. Irreversible processes. 

Methods of study in biophysics. Sedimentation. Methods for determining the molecular weight by 

centrifugation and ultracentrifugation. X-ray analysis, ESR, MRI. 

 

Practical activity 
Experimental data processing 

Determination of surface tension of biological fluids by stalagmometric method 

Determination of the relative viscosity coefficient of biological fluids with an Ostwald viscometer 

Determination of biological fluids conductivity with a Kohlrausch bridge 

Determination of protein concentration by refractometric measurements 

The study of optical lens 

Determination of the refractive index at solids with an optical microscope 

Determination of cells microscopic dimensions  

Determination of the concentration of an optically active solution by polarimetric measurements 

Determination of thin fibers thickness by diffraction 

Experimental verification of the Stefan-Boltzmann law 

Determination of the specific heat of a liquid 

Fractal analysis 

Discussions  
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Evaluation 

Evaluation form Evaluation Methods 
Percentage of the final 

grade 

Final exam Written examination 60% 

Evaluation of the activity 

during the semester 
Oral assessment during the semester 40% 
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