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თბილისის ჰუმანიტარული სასწავლო უნივერსიტეტი
TBILISI   HUMANITARIAN  TEACHING UNIVERSITY

Syllabus
	Name of the course/module
	Medical Biophysics

	Code of the course
	PhM0407DM

	Status of the course
(elective/compulsory)
	Compulsory course
for the one-cycle higher educational Programme-Dentistry

	ECTS


	3 credits.Total:75hours
Contact Hours–34 hours (Class Meeting Time Period:15L/15Pr.)  + 4 hours(Midterm: 2h  and Final Examination: 2h).
Individual Work-41 hours

	Authors (lecturer)
	Levan Lomidze –Ph.D, THTUinvited lecturer
Tel -5.98531198
Consultation days: according to consultation schedule – Monday, Wednesday, 11.00-13.00, classroom N7

	Aim of the course
	The main goal of the study of Medical Biophysics is to form the ability of elaboration of obtained information and integration, logical and precise thinking in students that will be based on main principles of biophysics and acquaintance of the fundamental principles of Biophysics. Biophysics considers the world in form of matter and energy and form the relationship between these events based on the fundamental laws the influence of which includes micro - (sub-nuclear particles) as well as macro (biological organism) systems. Medical Biophysics adapts physical laws to biological systems and offers the explanation of physical properties and mechanism of action of the latter ones. The knowledge of basic theory and skills is necessary for specialist of life research and medical directions. 

	Program prerequisits
	N/A

	Assessment system and criteria
	Assessment system of  the Tbilisi Humanitarian Teaching University'sis divided into the following components:
The total marks of the mid term Out of the overall assessment (100 points ) is 60 points, which includes three kinds of grades:
Student’s activity during a semester, 
One-midterm exam, 
final exam.
Theminimum competence requirement for mid termevaluation components is at least 18 points in total.
The minimum competence requirement of the final evaluation is 50% of the total mark from final evaluation that means 20 points out of 40.
Evaluation System includes:
 I. Five Forms of Positive Assessment:     
     (A) Excellent – 91% and more from maximum evaluation 
     (B) Very good – 81-90% from maximum evaluation
     (C) Good –  71-80% from maximum evaluation
     (D) Satisfactory – 61-70% from maximum evaluation
     (E) Sufficient –  51-60% from maximum evaluation
     II.   Two Forms of Negative Assessment: 
(A)(FX) Fail (Not passed ) - 41-50 from maximum evaluation score, which means that the student will need to work more and to retake the test after additional independent work;
(B) (F) Fail – A student gets 40 points, or  less from maximum evaluation, which means that the work done by him/her is not sufficient and s/he has to retake the course from  the beginning.  
1. One of the negative assesment: In case of not passing, the University fixes additional exam at least in 5 days, after the announcement of final examination results, which must be published in the examination table.
2. The grades, which student gets after additional test is a student's final grades, in which is not considered the negative points of the major examination.
If a student receives from 0 to 50 points after additional test, in the final exam sheet is formed (F) -0 for the student.

	Course description

	appendix1

	Assessment system/activities, methods
and criteria
	· Activities – 30points
· Midterm exam  - 30points
· Final Exam - 40 points
The sum of the course assessment (100 points)  breaks down as follows:
Activities – 30 points (Attendance and participation), is calculated in accordancewith the level of being active during each  practices(once a week, total number 15) type of activities can be answering questions, participation in discussion, participation in everyday testes - is equal 2 points.
2 points -  s/he  is active during classes, obtains perfect knowledge of the ongoing topic, answers all questions completely.
 1,0  points   -  s/he is less active during classes, does not present perfect  knowledge of the ongoing topic,  answers questions partly. 
0 -  s/he is less active during classes/group works, does not present perfect  knowledge of the ongoing topic, does not answer any questions.
· Midterm exam – 30 points.(administered in  writtenform (the test). the number of questions– 30,  there are given four options, and thebest one should be chosen.Each correctly done test is evaluated with 1point 
· Each wrongly done test is evaluated with 0 point 
· Final Exam -40 points administered in  writtenform (the test), the number of questions – 40,  there are given four options, and thebest one should be chosen. Each correctly done test is evaluated with 1point 
· Each wrongly done test is evaluated with 0 point.

	Core literature:

	1. 1.Medical Biophysics/ Tamar Sanikidze. RaminAntia .Tbilisi 2012
2. 2.Biofisycs for Beginners-H.Schiessel, 2013.

	Additional literature
	1 T. Sanikidze “Membrane Biophysics” Tbilisi 2010

	Learning outcomes, competences
(general and field specific)
	Upon completion of the module, students should be able to:
Knowledge
1. Studentdescribes living organisms as open systems
2. Student gives an analysis of physiochemical properties of the biological membranes
3. Student identifies the fundamentals of the physical characteristics of the fluid 
4. Student discusses the electric activity of the organs
5. Student discusses issues concerning the muscle biomechanics
6. Student formulates the regulations on the muscle contraction
7. Student describes the mechanism of the information conversion occurring in the receptors.
8. Student divides the human physical fields into the categories and differentiate them.
9. Student describes the sources of the heat – radiation utilized for the treatment purposes

Skills
· Student applies critical thinking and logical analysis in the assessment;
· [bookmark: _GoBack]Student divides and evaluates different pathologies by using of physical phenomena (electric, magnetic).


	Learning/Teaching methods

	Lecture/ practical, Individual/Group work, Verbal teaching method
Demonstration of study materials, Presentation, Explanation  methods
Discussion/debate




Appendix1

Course description:
Topics of the lecture, practical classes/laboratory work/working group, literature
	Week №
	Type of
the class
	Topics
	Contact hours
	literature

	Iweek

	Lect.
	Biological thermodynamics
	1
	1

	
	Pract.
	The subject of biological thermodynamics, main principles (thermodynamic systems, thermal energy, entropy, electrochemical potential)I and II laws of thermodynamics. Thermodynamics of living systems. 
	1
	1

	IIweek

	Lect.
	Biomechanics Viscose-elastic properties of biomaterials.  Mechanical motion in living organisms. Mechanical properties of muscles.
	1
	1

	
	Pract.
	Viscose-elastic properties of biomaterials.  Mechanical properties of muscles
	1
	1

	IIIweek
	Lect.
	Periodic vibration and mechanical waves. Mechanical vibration; mechanical waves. Sound. Physical properties of sound waves.
	1
	1

	
	Pract.
	Mechanical vibration; mechanical waves. Sound. Physical properties of sound waves
	1
	1

	IVweek



	Lect.
	Scale of sound waves. Acoustic sounds. Ultrasounds, Infrasound, Doppler effect.
	1
	1

	
	Pract.
	Frequency scale of sound waves. Acoustic sounds. Ultrasounds, Infrasound, Doppler effect.
	1
	1

	V week

	Lect.
	Fluid biomechanics  Basic concepts and laws of  hydrostatics and hydrodynamics
	1
	1

	
	Pract.
	Basic concepts and laws of  hydrostatics (fluid pressure, Archimedes’s law, surface tension, Capillary effect, Laplace’s  law) and hydrodynamics (stationary equation for fluid jet flow, internal friction in fluids, laminar and turbulent flow, Reynolds number)
	1
	1

	VIweek
	Lect.
	Physical concepts of hemodynamic
Heart work
	1
	1

	
	Pract.
	heart as main component of blood circulatory system;
	1
	1

	VII week

	Lect.
	Blood circulation; Resistance, Blood pressure
	1
	1

	
	Pract.
	Main concepts ofhemodynamicBlood circulation, blood pressure.
	1
	1

	VIII week

	midterm
	2
	

	IX week

	Lect.
	Main mechanisms of aerodynamics in respiratory system
	1
	1

	
	Pract.
	Main mechanisms of aerodynamics in respiratory system. Gas transport in respiratory system; lung volume and pressure. Resistance of respiratory ways. The role of surface tension in biomechanics of breathing. Gas exchange in alveolus. 
	1
	1

	X  week

	Lect.
	Electromagnetic interaction in living systems; Electromagnetism Main concepts and laws of electricity :
	1
	1

	
	Pract.
	Main concepts and laws of electricity. Electrostatics: Coulomb's law; electric field, Electric potential; Potential difference; Electric dipole; Dipole in electric field; Electric field of dipole. Substance polarization; Conductors and non-conductors in electric field; Electrodynamics; Electric current. 
	1
	1

	XI  week

	Lect.
	Magnetism. Magnetic properties of materials. Alternating current.  
	1
	1

	
	Pract.
	Main concepts and laws of magnetism. Magnetic properties of materials. Induction and tension of magnetic field. Electromagnetic induction. Alternating current.
	1
	1

	XII week

	Lect.
	Electromagnetic waves. Main characteristics of electromagnetic waves.  Photoelectric effect. Atom structure.
	1
	1

	
	Pract.
	Electromagnetic waves. Main characteristics of electromagnetic waves. Photoelectric effect. Modern quantum mechanical model of atom. Structure of atomic nucleus.
	1
	1

	XIII week
	Lect.
	Electromagnetic scale. 
	1
	1

	
	Pract.
	Characteristicsofvarious frequency electromagnetic waves
	1
	1

	XIV week
	Lect.
	Electromagnetic scale.  Characteristics of various frequency electromagnetic waves.
	1
	1

	
	Pract.
	Atom structure.Modern quantum mechanical model of atom. Structure of atomic nucleus.
	1
	1

	XV  week
	Lect.
	Optical quantum generator – laser. Photo biological processes. Luminescence.
	1
	1

	
	Pract.
	Electromagnetic scale. Characteristicsof various frequency electromagnetic waves: radiowaves, infrared emission. , visible light, ultrasound emission. X-rays. Gamma-rays. Optical quantum generator –laser. Photo-biological processes. Luminescence. Laboratory work – “laser”
	1
	1

	XVI week
	Lect.
	Bioelectricity and bio-magnetism.
	1
	1

	
	Pract.
	Bioelectricity: electric properties of living cell; Effect of electricity on human body; Electropotentials of tissues and organs, their registration (cardiography, encephalography, myography). Electrostimulation of tissues and organs. Bio-magnetism. Earth’s magnetic field. 
	1
	1

	XVII–XVIII week
	Final Exam
	2
	

	XIX-XXweek
	Additional exam
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