SYLLABUS
for the education cycle starting in the academic year 2021/2022
	Name of course/module
	Biophysics 

	Name of unit(s) in which the course is implemented
	Department of Biophysics 

	E-mail of the unit
	biofizyk@umb.edu.pl

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

	Major
	Medicine

	Mode of study
	Long-cycle studies

	Form of study
	full-time X                                 part-time 

	Language of the course
	Polish                                            English X

	Course type
	obligatoryX                            facultative 

	Year/ semester
	I    II    III    IV    V   VI 

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


	Introductory courses and essential requirements

	Passing the courses in accordance with the recruitment procedure

	Number of hours of teaching divided into forms of teaching
	Lectures (10h)

Seminars (10h)

Practical classes (25h) 

	Course assumptions and objectives
	Familiarising students with:

- biophysical basis of the structure and functioning of basic cellular structures, some tissues and organs, and the organism as a whole. 

- physical phenomena occurring in human organism

- mechanism and effects of physical factors on human organism

- physical basis of modern diagnostic and therapeutic methods

	Teaching methods

	- transfer of knowledge in a lecture form

- regular consultations - once a week / Monday from 12:00 noon to 01:00 p.m., as well as organized in individual cases

- discussion

- presentation

- independent searching for knowledge

- literature analysis

- laboratory classes

	Name and surname of the tutor
	 Scientific & didactic and didactic staff employed at the Department of Biophysics 

	Name and surname of the person responsible for teaching
	dr hab. Maria Karpińska


	Symbol 

and number of the learning outcome

in accordance with the educational standard and other subject learning outcomes
	Description of the learning outcomes for the major
	Form of training
	Method of verification of assumed learning outcomes

	Knowledge 

	B.W5
	knows the physical laws describing fluid flow and factors affecting vascular resistance to blood flow
	
	Summarizing methods:
- written examination (MCQ - test)
Formative methods
- observation of student work

- entry test

- assessment of activity during classes

- assessment of individual actions

- evaluation of preparation for classes

- discussion during classes

- partial assessment

- entry assessments


	B.W6
	know the natural and artificial sources of ionising radiation and their interaction with matter
	Practical classes, 

Seminars,

lectures
	

	B.W7
	knows physicochemical and molecular basis of sense organs functioning
	
	

	B.W8
	knows physical basis of non-invasive imaging methods
	
	

	B.W9
	knows physical basis of selected therapeutic techniques including ultrasound and radiation
	
	

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

	Skills

	B.U1
	uses the knowledge of laws of physics to explain the influence on the organism and its elements of external factors such as temperature, acceleration, pressure, electromagnetic field and ionizing radiation;
	Practical classes, 

Seminars,

lectures

	Summarizing methods:
- performance of a specific task

- design, presentation
Formative methods
- observation of student work

- entry test

- assessment of activity during classes

- assessment of individual actions

- evaluation of preparation for classes

- discussion during classes

- partial assessment

- entry assessments


	B.U2
	can evaluate the harmfulness of a dose of ionising radiation and apply the principles of radiological protection;
	
	

	B.U9
	operates simple measuring instruments and assess the accuracy of performed measurements;
	
	

	B.U13
	plans and executes a simple scientific study and interprets its results and draws conclusions.
	
	

	B.U7
	interprets numerical data concerning basic physiological variables
	
	

	Social competences 

	K1
	respects medical confidentiality and patient rights
	Practical classes,
seminars
	Summarizing methods: 

- continuous assessment by the teacher (observation)
Formative methods
- observation of student work

- discussion during classes

- opinions of colleagues

	K4
	perceives and recognises own limitations and makes self-assessments of deficits and learning needs
	
	

	K7
	uses objective sources of information
	
	

	K8
	formulates conclusions from own measurements or observations
	
	

	K10
	formulates opinions on various aspects of professional activity
	
	


	ECTS credits
	2.5

	Student workload

	Form of activity
	Number of hours to complete the activity 

	Activities requiring participation of the tutor:

	1. Course completion: lectures (according to the study plan)
	10

	2. Course completion: practical classes (according to the study plan)
	25

	3. Course completion: seminars (according to the study plan)
	10

	4. Course completion: optional classes
	

	5. Participation in consultations
	5

	
	hours total: 50

	Independent student work:

	1. Self-preparation for theoretical and practical classes (making a project, documentation, case description, etc.)
	5

	2. Self-preparation for assessments/tests
	10

	3. Self-preparation for the final examination/assessment
	10

	
	hours total: 25


	Learning content of the course

	Learning outcomes

(symbol and number)
	Subject

	B.W7, B.U1

	Basic laws of thermodynamics in relation to open systems; introduction to the thermodynamics of nonequilibrium processes

	B.W7 
	Molecular interactions and their role in shaping biological structures; Hydrophobic interactions as an effect of physical properties of water.

	B.W7 
	Structure versus physical properties of biological membranes: physical properties of proteins and lipids, liquid crystalline properties of lipid-water systems, properties of biological membranes resulting  

from 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 
	Bioelectrical phenomena in membranes: resting potential, action potential. 

	B.W7 
	Transmission of information in the nervous system: mechanism of propagation of action potentials in the axon, modern methods of recording bioelectrical phenomena. 

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

	B.W7 
	Physical properties of muscle: fundamental differences in the mechanism of contraction of striated and smooth muscle.  Visco-elastic properties of muscle, Hill's equation, muscle power and efficiency.


	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 basis of NMR, Medical applications of NMR phenomenon.

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

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

	B.W6, B.W34,.BU2, B.U9
	Methods of radiation detection and statistics of measurements .

	B.W7, B.W34, B.U9
	Biophysics of the human voice, physical versus physiological characteristics of sound and their interrelationships.

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

	B.W24, B.W34, B.U9
	Physical basis of electrocardiography and identification of characteristic ECG elements.

	B.W5, B.W34, B.U9
	Image formation in optical systems, Mechanism of image formation in the human eye

	B.W9, B.W34, B.U9
	Ultrasound, obtaining, properties and application in medicine. Use of the Doppler phenomenon to determine blood flow velocity.

	B.W34, B.U9
	Methods of solutions concentration determination: spectrometric, polarimetric, refractometric

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

	B.W7, B.W34, B.U9
	Image formation in optical systems, Mechanism of image formation in the human eye

	B.W34, B.U9
	Polarisation of light, twisting of the plane of polarisation, optical isomerism.

	B.W34, B.U9
	Application of computer programs for recording and analysis of ECG, pulse rate, tension between skin points, spectral analysis of sound, pH of solutions.


	Obligatory literature: (1-2 items)

	

	Supplementary literature: (1-2 items)

	


	Criteria for the assessment of the achieved learning outcomes and the form and conditions of obtaining credit for the course: 

	Practical classes 
1. Practical classes are divided into 3 thematic sections with 4 laboratory exercises and a test.

2. The condition to pass the exercise is to demonstrate by the student theoretical knowledge of the prepared material, correct carrying out of the experiment by the student (or a team), analysis of the results and presenting them together with conclusions in the form of a report in the "Biophysics Practical Class Notebook".

3. In the case of a failed classes, it should be corrected before the deadline for writing the test of the practical classes block.

4. The practical classes unit shall be concluded with a test to sum up the given period of study. It may be taken by students who have passed all practical classes .

5. The test consists of 2 open questions from the scope of practical classes and one open question covering the material discussed at the lectures. Each question is evaluated on a scale of 0÷3 points. A test result is final.

6. A student may obtain 1 additional point for activity and demonstrating above-average knowledge during each practical class.

7. The practical classes cycle ends with a colloquium consisting of 6 questions from the scope of classes (2 from each section) and 2 questions from the material discussed at lectures. Each question is evaluated on a scale of 0÷5 points.

8. Each student has the right to review their written work, within the time established by the Department of Biophysics and the head of the year.

9. The final evaluation of the student's work is the sum of points obtained for the tests, additional points and points for the colloquium. The maximum number of points possible to obtain is: 27(3x9)+12(12x1)+40(8x5)=79
10. In order to pass Biophysics, all exercises must be passed with at least 33 points
11. In the case of obtaining a final grade lower than 33 points the student is entitled to re-write the colloquium once. If the final grade after the additional colloquium is less than 33 points, the student is not given credit for the practical class and is not allowed to take the examination.

12. Students who obtain 61 points and more are exempted from the examination and obtain a very good grade.
Examination
1. The examination on the first and resit dates is conducted in the form of a test consisting of closed and open questions (descriptive and calculation questions).

2. Each student has the right to review their exam on the date set by the Department of Biophysics and the year head.

3. Depending on the number of points obtained from the examination, the student receives the following grade:
 






 
4. Unexcused absence results in a failing grade. Absence from the examination must be excused within 7 days of the examination at the latest.

5. In matters not covered by these regulations, the decision is made by the Head of the Department.


……………………………………………………..………………………………………
(date and signature of the head of the teaching unit or the course coordinator)
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