SYLLABUS
for the education cycle starting in the academic year 2022/2023
	Course / module name
	Biophysics

	Names of units teaching the course
	Department of Biophysics

	Unit’s e-mail
	biofizyk@umb.edu.pl

	Department
	Medicine with the Division of Dentistry and Division of Medical Education in English

	Name of the field of study
	Medical

	Level of education
	Long-cycle studies for master’s degree

	Form of study
	Full-time (                                   Part-time (

	Language of the course
	                                               Polish (                                      English (

	Course type
	                                              Mandatory (                                    Optional (

	Year of study / semester
	I (  II ( III (  IV  (  V (  VI (

	1 ( 2 (  3 (  4  (  5 ( 6 (  7 (  8 (  10 (
11 (  12 (

	Introductory courses & prerequisites
	Pass for each subject in accordance with the recruitment procedure

	Number of teaching hours of classes by forms of activity
	45 – also online

Lectures – 10 h

Seminars – 10 h

Classes – 25 h 

	Assumptions and objectives of the course
	Familiarization of students with:

- biophysical foundations of the build and functions of basic cellular structures, certain 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

- the physical basis of modern diagnostic and therapeutic methods

	Teaching methods
	- Transfer of knowledge in the form of lectures

- Regular consultations – once a week / Monday, 12:00- 01:00 PM plus on case-to-case basis

- Discussion

- Presentation

- Self-directed learning

- Literature studies

- Laboratory classes

	First and last names of the course teacher
	 Research and teaching staff employed in the Department of Biophysics

	First and last names of the person responsible for the teaching
	Dr hab. Maria Karpińska


	Code & number of the learning effect
	Description of subject learning outcomes
	Forms of activities
	Methods of verification of the achievement of the intended learning outcomes

	Knowledge

	B.W5
	Knows the physical laws describing the flow of fluids and the factors affecting the vascular resistance of blood flow
	classes
	Summary methods:

- Written exam (multiple-choice test)

Forming methods:

- Observation of the student’s work
- Preliminary test

- Evaluation of activity during classes
- Credits for individual activities

- Evaluation of preparedness for activities

- Class discussions

- Interim exams

- Preliminary exams

	B.W6
	Knows natural and artificial sources of ionizing radiation and its interactions with matter
	Class. & Lect.
	

	B.W7
	Knows the physicochemical and molecular basis of the functioning of sensory organs
	Class. & Lect.
	

	B.W8
	Knows the physical basis of non-invasive imaging methods
	Class. & Lect.
	

	B.W9
	Knows the physical basis of selected therapeutic techniques, including ultrasound and irradiation
	Class. & Lect.
	

	B.W29
	Knows the principles of scientific, observational, experimental and in vitro research for the development of medicine
	classes
	

	Skills

	B.U1
	Uses knowledge of the laws of physics to explain the effects on the body and its elements of external factors such as temperature, acceleration, pressure, electromagnetic field and ionizing radiation;
	Class. & Lect.
	Summary methods:
- Performance of specific tasks

- Project, presentation

Forming methods:

- Observation of the student’s work
- Preliminary test

- Evaluation of activity during classes
- Credits for individual activities

- Evaluation of preparedness for activities

- Class discussions

- Interim exams

- Preliminary exams

	B.U2
	Can assess the harmfulness of a dose of ionizing radiation and adhere to the principles of radiation protection;
	Classes
	

	B.U9
	Handles simple measuring instruments and evaluates the accuracy of measurements;
	Classes
	

	B.U13
	Plans for, and carries out, a simple scientific study and interprets its results and draws conclusions.
	Classes
	

	B.U7
	Interprets numerical data on basic physiological variables
	Classes
	

	Social competences

	K4
	Recognizes own limitations and makes self-assessments of educational deficits and needs
	Classes
	Summary methods:
- Continuous assessment by the teacher (observation)

Forming methods:

- Observation of the student’s work
- Class discussions

- Peer opinions

	K7
	Uses sources of objective information
	
	

	K10
	Formulates opinions on various aspects of professional activity
	
	


	ECTS points
	2,5

	Student workload

	Form of activity
	Number of hours per activity

	Classes requiring participation of the teacher:

	1. Realization of the course: lectures (acc. to the Syllabus)
	10

	2. Realization of the course: classes (acc. to the Syllabus)
	25

	3. Realization of the course: seminars (acc. to the Syllabus)
	10

	4. Realization of the course: extra-curricular activities
	

	5. Participation in consultations
	5

	
	Total hours: 50

	Self-directed student work:

	1. Self-directed preparation for theory and practical classes (project, documentation, case description, etc.)
	5

	2. Self-directed preparation for credits / colloquiums
	10

	3. Self-directed preparation for the final test / exam
	10

	
	Total hours: 25


	Course content:

	Learning results
(code & number)
	Subject area

	B.W7, B.U1
	Basic laws of thermodynamics in relation to open systems; introduction to thermodynamics of non-equilibrium processes

	B.W7, 
	Molecular interactions and their role in the formation of biological structures; hydrophobic interactions as a result of the physical properties of water.

	B.W7, 
	Structure and physical properties of biological membranes: physical properties of proteins and lipids, liquid crystal properties of lipid-water systems, properties of biological membranes resulting from the physical properties of their components.

	B.W7, 
	Transport through membranes: passive transport (simple diffusion, transport on carriers, ion channels), active transport (primary and secondary).

	B.W7, 
	Bioelectric phenomena in membranes: resting potential, action potential.

	B.W7, 
	Information transfer in the nervous system: mechanism of propagation of action potentials in the axon; modern methods of registration of bioelectric phenomena.

	B.W7, 
	Physical properties of muscles: molecular basis of conversion of chemical energy to mechanical energy, the role of ion channels in coupling excitation with contraction

	B.W7, 
	Physical properties of muscles: fundamental differences in the mechanism of contraction of striated and smooth muscles; visco-elastic properties of muscles, Hill equation, muscle power and performance.

	B.W7, B.U1


	Effects of temperature and humidity on the human body: ways of heat exchange between the body and the environment

	B.W8
	Physical basics of NMR, medical applications of NMR

	B.W6, B.W34, B.W31, B.W34 B.U2
	The law of radioactive decay, natural and artificial radioactivity, determination of sample activity.

	B.W6, B.U2, B.U9, B.U13
	Interaction of ionizing radiation with matter: absorption of corpuscular radiation, attenuation of γ radiation, use of radiation in medicine

	B.W6, B.W34,.BU2, B.U9
	Radiation detection methods and measurement statistics

	B.W7, B.W34, B.U9
	Biophysics of the human voice, physical and physiological features of sound and their interrelations.

	B.W7, B.W34, B.U9
	The principle of audiometric measurement, bone and air conduction.

	B.W24, B.W34, B.U9
	The physical basis of electrocardiography and determination of characteristic elements of the ECG.

	B.W5, B.W34, B.U9
	Rules for measuring blood pressure, factors affecting the value of blood pressure.

	B.W9, B.W34, B.U9
	Ultrasound, receiving, properties and application in medicine. The use of the Doppler phenomenon to determine the speed of blood flow.

	B.W34, B.U9
	Methods for determining the concentration of solutions: spectrometric, polarimetric, refractometric.

	B.W34, B.U9
	Analysis of emission and absorption spectra.

	B.W7, B.W34, B.U9
	Creating images in optical systems; the mechanism of image formation in the human eye

	B.W34, B.U9
	Light polarization, twisting of the polarization plane, optical isomerism.

	B.W34, B.U9
	The use of computer programs for recording and analyzing ECG, pulse frequency, tension between skin points, spectral analysis of sound, pH of solutions.


	Basic references: (1-2 items)

	1. “Biofizyka. Podręcznik dla studentów”, ed. F. Jaroszyka, PZWL, 2001, 2008
2. “Materiały do ćwiczeń z biofizyki.”, ed. A. Kostrzewska, 2008

	Complementary references: (1-2 items)

	1. “Wybrane zagadnienia z biofizyki”, ed. S. Miękisz, Volumed, 1998
2. St. Przestalski: “Elementy fizyki, biofizyki i agrofizyki”, Uniwersytet Wrocławski, 2001


	Criteria for the assessment of learning outcomes and the form of, and requirements for, obtaining credit for the course: 

	Classes
1. Classes are divided into 3 thematic blocks, each comprising 4 laboratory classes and a test.

2. The condition for getting credits for the classes is that the student demonstrates book learning, correctly completes an experiment (individually or as part of a team), analyzes the results and presents them together with conclusions in the form of a report in the “Biophysics Workbook”.

3. In the case of failure to pass classes, they should be corrected before the date of writing the test for the block of classes.

4. The block of classes ends with a test summarizing the period of study. It can be taken by students who have passed all classes.

5. The test consists of 2 open questions for the classes and one open question for the lectures. Each question is assessed on a scale of 0 to 3 points. The result of the test is final.

6. During each class, the student can get 1 extra point for activity and for demonstrating above-average knowledge.

7. The block of classes ends with a colloquium comprising 6 questions for the classes (2 for each block) and 2 questions for the lectures. Each question is evaluated on a scale of 0 to 5 points.

8. Each student has the right to inspect his/her written papers within a time limit set by the Department of Biophysics and the class president.

9. The final score for the student’s classwork is the sum of points obtained for tests, extra points and colloquium points. The maximum number of points is: 27 (3 x 9) + 12 (12 x 1) + 40 (8 x 5) = 79.

10. The condition for passing Biophysics is to pass all classes and score at least 33 points.

11. In the case of a final grade of less than 33 points, the student has the right to re-take the colloquium written exam. If the final grade after this additional exam is less than 33 points, the student does not receive credit for the classes and is not admitted to the final exam.

12. Students who have obtained 61 points or more are exempt from the final exam and get an “A” (the top grade).

Final exam

1. Exams on the first date and on retake dates comprise closed and open questions (requiring descriptive answers and computations).

2. Each student has the right to inspect their exam on the date set by the Department of Biophysics and the class president.

3. The grades are as follows, depending on the number of points for the final exam:
% score for the exam
Grade

0-59
2

60-70
3

71-80
3+

81-88
4

89-94
4+

95-100
5

4. An unjustified absence from the exam results in a failing grade. The excuse must be provided within 7 days from the day of the exam.

5. The Head of the Department decides on matters not covered by these regulations.


…………………………………………………….………………………………………

(Date and signature of the head of the teaching unit or the course coordinator)
