SYLLABUS

for the education cycle starting in the academic year 2024/2025
	Name of a course/module
	Biophysics

	Faculty of 
	Medicine with Division of Dentistry and  Division of  Medical  Education in English

	Name of a field of study
	THE  SCIENTIFIC FUNDAMENTALS OF  MEDICINE

	Level of education
	UNIFORM MASTER'S

	Form of study
	Stationary

	Language of instruction
	English

	Type of course
	obligatory                              facultative   


	Year of study/Semester
	I    II    III   IV   V   VI 

	1    2    3    4    5    6    7    8   9     10    11    12 


	Number of didactic hours of classes with division for forms of teaching
	10 hours of  lectures, 25 hours of classes, 10 hours of seminars

	Assumptions and aims of the course
	To familiarize students with:
- Biophysical fundamentals of the construction and operation of the basic cellular structures, some tissues and organs and the body as a whole.
- Physical phenomena occurring in the human body
- Mechanisms and  effects of physical factors on the human body
- Physical fundamentals of modern diagnostic and therapeutic methods


	Symbol of education outcomes in accordance with the standards
	Description of directional effects of education
	Methods of verification of achieved learning outcomes

	
	Knowledge (according to the detailed education outcomes)
	

	B.W4.
	physical laws describing flow of a liquid and factors affecting vascular resistance of blood flow
	Continuous assessment by the teacher, credit/test, final exam

	B.W5.
	natural and artificial sources of ionizing radiation and its interaction with matter;
	

	B.W6.
	knows the physicochemical and molecular basis of the functioning of sense organs
	

	B.W7.
	physical bases of non-invasive imaging techniques;
	

	B.W8.
  
	physical bases of particular therapeutic techniques 
	

	B.W26.
	knows the principles of conducting scientific research for the development of medicine
	

	
	Skills (according to the detailed education outcomes)
	

	B.U1.
  
	making use of physical laws in order to explain the impact of external factors such as temperature, acceleration, pressure, electromagnetic field and ionizing radiation on the organism and its elements;
	Continuous assessment by the teacher, credit/test, final exam

	B.U2.    
	evaluating harmful effects of ionizing radiation dose and complying with  the principles of radiological protection;
	

	B.U11.
  
	Plans and conducts a simple scientific study, interprets the results, and draws conclusions.
	

	B.U7.
	Interprets numerical data on basic physiological variables
	

	
	Social competence (according to the general education outcomes)
	

	K4
	Recognizes and recognizes one's own limitations and self-assesses learning deficits and needs
	Continuous assessment by the teacher

	K7
	Uses objective sources of information
	

	K10
	Formulates opinions on various aspects of professional activity
	


	ECTS points
	3,5

	Student Workload

	Form of Activity
	Number of hours to complete the activity

	Activities that require the participation of (academic) teacher

	1. Realization of the course: lecture
	10

	2. Realization on of the course: seminar
	10

	3. Realization of the course: classes
	25

	4. exam
	

	5. electives
	

	
	  total of hours             45

	Self-study: 

	1. Preparation for classes
	

	2. Preparation for credits  / tests
	

	3. Preparation for the exam / final test
	

	
	  total of hours             43


	 Course contents

	Topics

Lectures

1.  Laws of thermodynamics

     a.   I law of thermodynamics - equivalence of work and heat, internal   

           energy

     b.   II law of thermodynamics for open systems

          -   stationary state, principle of minimum entropy

          -   biological systems as open systems

c. source of entropy and dissipation of energy 

    d.  coupled processes and their significance in biology

 2.   Molecular interactions and their role in forming of biological structures

          -   electrostatic forces

          -   hydrogen bonds

          -   Van der Waals forces

          -   hydrophobic effects

 3.  Structure of biological membranes and their properties:

          -   major components of biological membranes

          -   physical properties of proteins and lipids

          -   model of Singer and Nicolson

          -   properties of biological membranes resulting from physical properties of 

              their components

4.   Membrane transport: 

          -   passive transport

          -   active transport

 5. Bioelectric phenomena in membranes 

          -   basic features and classification of ionic channels

          -   resting  potential

          -   action potential

          - mechanism of propagation of action potential in axon

8. Physical bases of NMR imaging and NMR spectroscopy 

 9. Effects of temperature and humidity on human organism

    a. mechanism of heat exchange between the organism and environment, (conduction, convection, infrared radiation, evaporation)

    b. thermoregulation

10. Influence of non-ionizing radiation on human organism

Classes

l.   Law of radioactive disintegration, natural and artificial radioisotopes, 

     determination of activity of samples

2.   Effect of ionizing radiation on matter

- absorption of corpuscular radiation

- attenuation of radiation 

- use of radiation in medicine

3.   Methods of detection of radiation and statistics of measurements

4.   Biophysics of human voice: physical and physiological features of sound and 

      their interrelations

5.   Physical bases of electrocardiography and description of characteristic 

      elements of ECG

6.   Measurement of arterial pressure: factors inf1uencing the value of arterial

pressure.

8.   Methods of measurements of concentration of solutions:

- spectrometric method

- polarimetric  method

- refractometric method

10. Analysis of emission and absorption spectra

11. Creation of images in optical systems

12. Mechanism of image generation in human eye

13. Polarization of light, rotation of polarization plane, optical isomerism

14. Application of computer programs for registration and analysis of ECG, pulse 

     rate, tension between points of skin, spectral analysis of sound, pH of 

     solutions.

15. Weakening of the laser beam passing through the solid matter
Seminars

Introduction to the mathematical methods used in Biophysics
	Form (lectures, classes etc.…)

	
	


	A list of recommended and optional books

	Biophysics
The obligatory books:
1. Martin Hollins Bath Advanced Science - Medical Physics (University of Bath Science) 
· Publisher: Nelson Thornes Ltd; 2nd edition (September 28, 2001)
· Language: English
· ISBN-10: 0174482531
· ISBN-13: 978-0174482536
2. Roland Glaser, "Biophysics", 2nd edition; Springer Verlag, 2012
·  ISBN-10: 3642252117
· ISBN-13: 978-3642252112
The optional books:
3. Paul Davidovits, "Physics in Biology and Medicine", 
· 4th edition, Academic Press, 2012 
· ISBN-10: 0123865131
· ISBN-13: 978-01238651372) 
4. Russell K. Hobbie and Bradley J. Roth - Intermediate Physics for Medicine and Biology,
· 4th Edition  
· Publisher: Springer; 4th edition (March 12, 2007)
· Language: English
· ISBN-10: 038730942X
ISBN-13: 978-0387309422


	Conditions for receiving credit

	Criteria and number of points assigned for exercises,

the colloquium (test) and the exam

General Rules & Regulations
1. Biophysics classes are held in the form of lectures, seminars and laboratory classes and end with an exam. 

2. Attendance at lectures, seminars and exercises is obligatory.

 3. Any absence from seminars, lab classes and lectures must be excused and must be redone  at a time  agreed with the course teacher (the excuse may be a sick leave or excuse for absence by the Dean). 

4. Laboratory classes and seminars end with a colloquium, which can be taken by students who have passed all lab classes. 

a) The condition for passing the lab classes is that the student demonstrates theoretical knowledge of the prepared material, the student (or team) correctly conducts the experiment, analyzes the results and presents them together with conclusions in the form of a report in the "Biophysics Handbook". 

b) In the event of failure to pass the lab classes, it must be retaken before the colloquium date.

 c) During each lab classes, the student may receive additional points for outstanding performance at particular lab meetings. 

d) The condition for passing the colloquium is obtaining at least 60% of all possible points. 

5. Lectures end with a credit for lectures, which can be taken by students who attended all lectures or made up for any absences. The condition for passing the lectures is obtaining at least 60% of all possible points. 

6. The condition for admission to the exam is passing the colloquium and credit for lectures.

 Exam 

1. The final exam is delivered as a mix of different  test formats ( multiple-choice or free text questions, calculation problems)
 2. Depending on the number of points achieved in the exam, the student receives the following grade:
 Percentage correct

Grade
0 - 59
2
60 - 68
3
69 - 76
3+
77 - 84
4
85 - 90
4+
91 - 100
5
19.Exam dates (basic and two retakes) are set by the Department of Medical Biophysics.

in consultation with the student representative. It is permissible to set one additional date for all students who excused their absence from any of the previous dates. This date will take place in March (no later than March 31st). No additional exam dates other than those established in accordance with the above rule will be set.


	Date of issue:
	25/06/2025
	Course coordinator or the head of the department  where the course is held
	dr hab. Beata Modzelewska


