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EXPLANATORY NOTE
“Physics” is the educational discipline studying the properties and structure of matter, the forms of its motion and change, and the general laws of the nature phenomena.

The aim of teaching and studying the discipline “Physics” is to provide the students with the knowledge about the structure and physical properties of matter, the regularities of its interaction with physical fields, and the physical basics of modern methods of diagnosis and treatment.

The tasks of studying the discipline are to develop the students’ academic competences, based on the ability to self-search educational and information resources, as well as acquire and understand the knowledge of:
· the basic concepts of mechanics, molecular physics and thermodynamics, electrodynamics, optics, atomic and nuclear physics;

· the causes and mechanisms of typical interactions of matter and fields;

· the most important manifestations of the basic laws of physics.

Also, the discipline "Physics" aims to help international students to systematize their knowledge of physics, obtain the necessary new knowledge and prepare them for training in the first year of BSMU and other universities of the Republic of Belarus. In addition, the discipline "Physics" allows international students to form the ability to take notes of the lectures, to participate in seminars, practical and laboratory classes for later studies at the University.

The material studied is as close as possible to the material studied in the higher medical educational institutions and is the foundation for the successful mastery of the discipline “Medical and biological physics”.

As a result of study of the discipline "Physics" the student should 

know:

· definition of basic physical concepts;

· basic physical laws, formulas, theories and their practical application;

· methods of research used in physics;

· language of the subject, alphabetic and graphic symbols, vocabulary and grammatical constructions (modules) inherent in the scientific style of speech.

be able to:

· use the language of physical science;

· use physical symbols;

· apply physical knowledge in practice when solving quantitative, qualitative and experimental problems;
· plot and read graphics.

Total number of hours for the study of the discipline is 90 academic hours. Classroom hours according to the types of studies:  practical studies - 90 hours.
Current assessment is carried out according to the syllabus of the discipline in the form of graded credit (2 semester).
THEMATIC PLAN  

	Section (topic) name
	Number of class hours

	
	practical 

	1. Меchanics
	29

	1.1. Kinematics: 
	7

	1.2. Dynamics 
	7

	1.3. Work, power, energy 
	7

	1.4. Mechanical oscillations and waves
	6

	1.5. Statics, fluid mechanics
	4

	2. Molecular physics, thermal phenomena
	10

	2.1. Basics of kinetic molecular theory of gases
	2

	2.2. Ideal gas laws
	2

	2.3. Basics of thermodynamics
	6

	3. Basics of electrodynamics 
	36

	3.1. Electrostatics
	12

	3.2. Direct current
	10

	3.3. Magnetic field, electromagnetic induction
	6

	3.4. Alternating current, electromagnetic oscillations
	8

	4. Optics
	10

	4.1.  Geometrical optics
	5

	4.2.  Wave and quantum optics
	5

	5. Atomic and nuclear physics
	5

	Total hours
	92


CONTENT OF THE EDUCATIONAL MATERIAL
1. MECHANICS
1.1. Kinematics: uniformly linear and  uniformly accelerated motion; uniform circular motion, path, displacement, trajectory, speed and velocity, average and instantaneous velocity and speed. Linear and angular velocity. Period, frequency. Centripetal acceleration.
1.2. Dynamics: mass, density, force (force of gravity, force of elasticity, frictional force), impulse, momentum.
1.3. Work. Power. Energy: work, power, kinetic and potential energy. 

1.4. Mechanical oscillations and waves: oscillations, harmonic oscillations, equation of harmonic oscillations. Amplitude, period and frequency. Waves. Longitudinal and transverse waves. Wavelength. Sound. The speed of sound . Ultrasound. Infrasound.
1.5. Statics, fluid mechanics: conditions for equilibrium. Types of equilibrium. Stability of bodies. Center of mass. Density. Pressure. Pascal’s principle. Hydrostatic pressure. Archimedes’ principle. Buoyancy. Condition of floating.

2. Molecular physics, thermal phenomena
2.1. Basics of kinetic molecular theory of gases: assumptions of kinetic molecular theory of gases. Brownian motion. Diffusion. Mass and size of molecules. Amount of substance. Molar mass. Ideal gas. Gas pressure. Basic equation of kinetic theory of ideal gas. Temperature. Temperature measurement.
2.2. Ideal gas laws: Ideal gas law. Isometric processes.
2.3. Basics of thermodynamics: Internal energy. Ways to change internal energy. First law of thermodynamics. Types of heat transfer. Amount of heat. Specific heat. Phase changes. Heat balance equation.
 Thermal expansion. Coefficient of linear and volume expansion.

3. Basics of electrodynamics.

3.1. Electrostatics: Electric charge. Law of conservation of electric charge. Coulomb’s law. Electric field strength. Electrostatic field. Graphical representation of the electrostatic field. Principle of superposition of fields. Conductors and dielectrics in an electrostatic field. Permittivity. Work done by electric field in moving a unit electric charge. Electric potential. Potential difference. Voltage. Relation between potential difference and electric field strength in uniform electrostatic field. Capacitors. Capacitance. capacitance of a parallel plate capacitor. Electric stored in a capacitor.

3.2. Direct current: Conditions for an electric current existence.  Current. Ohm’s law. Resistance. Dependence of the metal conductor resistance on geometrical dimensions, material and temperature. Resistors in series and in parallel. Electric energy and electric power. Thermal effects of electric current. Joule’s Law of heating. Electromotive force. Ohm's law for the complete circuit.  Short circuit.
3.3. Magnetic field, electromagnetic induction: Magnetic field produced by electric current. Force on an electric current in a magnetic field. Ampere’s force. Force on electric charge moving in a magnetic field. Lorentz’s force. Electromagnetic induction. Faraday’s law of induction. Self-inductance. Energy stored in a magnetic field.

3.4. Alternating current, electromagnetic oscillations: Alternating current. Alternating current characteristics. Inductance and capacitance of the AC circuit. Impedance. Electromagnetic harmonic oscillations. Amplitude, frequency, period and phase of electromagnetic oscillations. Electromagnetic oscillations in LC circuit. Transformation of energy in LC circuit. Natural frequency of oscillation of the LC circuit. Electromagnetic waves. Properties of electromagnetic waves. Radiation of different ranges of electromagnetic waves.
4. Optics
4.1. Geometrical optics: Laws of geometrical optics. Reflection law. Refraction Snell’s law.  Absolute and relative refractive index. Phenomenon of total internal  reflection. The flat mirror. Image formation by flat mirror. Lens. Thin lens equation. Ray tracing in thin lens. Lens magnification. Optical power. Magnifying glass.
4.2. Wave and quantum optics: Wave nature of light. Electromagnetic waves spectrum. Light interference. Diffraction of light. Dispersion of light. Quantum properties of light. Photoelectric effect. 
5. Atomic and nuclear physics Rutherford’s model of atom. Bohr’s theory of the hydrogen atom. Energy states of a hydrogen atom. Atomic nucleus.  Binding energy. Nuclear reactions. Radioactivity. α-, β- and γ-radiation. Radioactive decay law. 
EDUCATIONAL DISCIPLINE CURRICULAR CHART 

	Section, topic #
	Section (topic) name
	number of hours
	Form of control 



	
	
	Practical

classes
	

	1
	 Меchanics
	29
	

	1.1.
	Kinematics
	7
	

	
	Material point. Coordinate system. Mechanical motion. Mechanical motion characteristics: path, displacement, trajectory, speed and velocity.
	1
	interview

	
	Uniform linear motion. Basic equation of a uniform motion. Plots of velocity  and distance versus time.
	1
	accounts of classroom practical exercises with oral defense;

	
	Uniformly accelerated motion. Acceleration. Average and instantaneous velocity and speed. Free fall.  Gravitation acceleration. Motion of the body thrown vertically upward.
	2
	accounts of home practical exercises with oral defense 

	
	Uniform circular motion. Linear and angular velocity. Period, frequency. Centripetal acceleration.
	2
	oral credit

	
	The final session on topic 1.1
	1
	 test

	1.2.
	Dynamics
	6
	

	
	Newton’s first law of motion (law of inertia). Inertial reference frames. Mass. Force. Forces superposition. Newton’s second law of motion. Newton’s third law of motion.
	2
	interview

	
	Gravitational forces. Law of universal gravitation. Gravitational constant. Force of gravity.
	2
	accounts of home practical exercises with oral defense

	
	Force of elasticity. Hooke's law. Weight. Frictional force. Coefficient of friction
	1
	accounts of home practical exercises with oral defense

	
	The final session on topic 1.2
	1
	test

	1.3.
	Work, power, energy
	7
	

	
	Impulse. Momentum. Law of conservation of momentum. Work. Power.
	2
	accounts of home practical exercises with oral defense

	
	Kinetic and potential energy. Law of conservation of energy
	3
	oral credit

	
	The final session on topic 1.3
	2
	test

	1.4.
	Mechanical oscillations and waves
	6
	

	
	Oscillations. Harmonic oscillations. Amplitude, period and frequency. Equation of harmonic oscillations.
	1
	control questioning

	
	Simple pendulum oscillations. Period of simple pendulum.
	0,5
	interview

	
	Spring pendulum oscillations. Period of spring pendulum.
	0,5
	

	
	Propagation of oscillations in elastic medium. Longitudinal and transverse waves. Wavelength.
	1
	interview

	
	Sound waves. The speed of sound . Ultrasound. Infrasound.
	1
	colloquium



	
	The final session on topic 1.4
	2
	colloquium



	1.5.
	Statics, fluid mechanics
	4
	test

	
	Conditions for equilibrium. Types of equilibrium. Stability of bodies. Center of mass.
	1
	accounts of home practical exercises with oral defense 

	
	Density. Pressure. Pascal’s principle. Hydrostatic pressure. Archimedes’ principle. Buoyancy. Condition of floating.
	1
	accounts of home practical exercises with oral defense 

	
	The final session on topic 1.5
	2
	test

	2.
	Molecular physics, thermal phenomena
	10
	

	2.1.
	Basics of kinetic molecular theory of gases
	2
	

	
	Assumptions of kinetic molecular theory of gases. Brownian motion. Diffusion. Mass and size of molecules.
	1
	interview

	
	Ideal gas. Gas pressure. Basic equation of kinetic theory of ideal gas. Temperature. Temperature measurement.
	1
	interview

	2.2.
	Ideal gas laws
	2
	

	
	Ideal gas law. Isometric processes.
	2
	oral credit

	2.3.
	Basics of thermodynamics
	6
	

	
	Internal energy. Ways to change internal energy. First law of thermodynamics. Types of heat transfer.
	1
	accounts of home practical exercises with oral defense

	
	Amount of heat. Specific heat. Phase changes. Heat balance equation. 
	2
	accounts of home practical exercises with oral defense

	
	Thermal expansion. Coefficient of linear and volume expansion.
	1
	interview

	
	The final session on topic 2.3
	2
	test

	3
	Basics of electrodynamics
	36
	

	3.1.
	Electrostatics
	12
	

	
	Electric charge. Law of conservation of electric charge. Coulomb’s law. Electric field strength. Electrostatic field. Graphical representation of the electrostatic field. Principle of superposition of fields.
	2
	control questioning

	
	Conductors and dielectrics in an electrostatic field. Permittivity.
	1
	interview

	
	Work done by electric field in moving a unit electric charge. Electric potential. Potential difference. Voltage. Relation between potential difference and electric field strength in uniform electrostatic field.
	5
	accounts of home practical exercises with oral defense

	
	Capacitors. Capacitance. capacitance of a parallel plate capacitor. Electric stored in a capacitor.
	2
	accounts of home practical exercises with oral defense

	
	The final session on topic 3.1
	2
	test

	3.2.
	Direct current
	10
	

	
	Conditions for an electric current existence.  Current.
	1
	interviews

	
	Ohm’s law. Resistance. Dependence of the metal conductor resistance on geometrical dimensions, material and temperature.
	2
	accounts of home practical exercises with oral defense

	
	Resistors in series and in parallel.
	2
	accounts of home practical exercises with oral defense

	
	Electric energy and electric power. Thermal effects of electric current. Joule’s Law of heating.
	1
	accounts of home practical exercises with oral defense

	
	Electromotive force. Ohm's law for the complete circuit.  Short circuit.
	2
	control questioning

	
	The final session on topic 3.2
	2
	test

	3.3.
	Magnetic field, electromagnetic induction
	6
	

	
	Magnetic field produced by electric current. Force on an electric current in a magnetic field. Ampere’s force.
	2
	accounts of home practical exercises with oral defense

	
	Force on electric charge moving in a magnetic field. Lorentz’s force.
	1
	accounts of home practical exercises with oral defense

	
	Electromagnetic induction. Faraday’s law of induction.
	2
	interview

	
	Self-inductance. Energy stored in a magnetic field.
	1
	colloquium



	3.4.
	Alternating current, electromagnetic oscillations
	8
	

	
	Alternating current. Alternating current characteristics. Inductance and capacitance of the AC circuit. Impedance.
	2
	accounts of home practical exercises with oral defense

	
	Electromagnetic harmonic oscillations. Amplitude, frequency, period and phase of electromagnetic oscillations. Electromagnetic oscillations in LC circuit. Transformation of energy in LC circuit. Natural frequency of oscillation of the LC circuit.
	2
	accounts of home practical exercises with oral defense

	
	Electromagnetic waves. Properties of electromagnetic waves. Spectrum of electromagnetic waves. 
	2
	interview

	
	The final session on topic 3.3 and 3.4
	2
	test

	4.
	Optics
	10
	

	4.1.
	Geometrical optics
	5
	

	
	Laws of geometrical optics. Reflection law. Refraction Snell’s law.  Absolute and relative refractive index.
	2
	accounts of home practical exercises with oral defense

	
	Phenomenon of total internal  reflection. The flat mirror. Image formation by flat mirror. Lens. Thin lens equation. Ray tracing in thin lens. Lens magnification. Optical power.
	3
	accounts of home practical exercises with oral defense

	4.2.
	Wave and quantum optics
	5
	

	
	Wave nature of light. Electromagnetic waves spectrum. Light interference. Diffraction of light. Dispersion of light.
	1
	interview

	
	Quantum properties of light. Photoelectric effect.
	1
	accounts of home practical exercises with oral defense

	
	Spectral analysis.
	1
	oral credit

	
	The final session on topic 4
	2
	test

	5.
	Atomic and nuclear physics
	5
	

	
	Rutherford’s model of atom. Bohr’s theory of the hydrogen atom. Energy states of a hydrogen atom.

	1
	interview

	
	Atomic nucleus.  Binding energy. Nuclear reactions.
	1
	interview

	
	Radioactivity. α-, β- and γ-radiation. Radioactive decay law. Elementary particles.
	1
	oral credit

	
	The final session 
	2
	test, graded credit

	
	Total
	92
	


INFORMATION AND INSTRUCTIONAL UNIT 
Literature
Basic (relevant):

1. М.В. Гольцев, Л. В. Кухаренко, О. В. Hедзьведь, Н.А. Никоненко, В.Г. Лещенко, Н.И. Инсарова Basics of mathematics and physics for pre-university course : учеб.-метод. пособие / Минск: БГМУ, 2017. - 224с.

2. Л. В. Кухаренко, О. В. Hедзьведь,  М.В. Гольцев, В.Г. Лещенко  Medical and biological physics for medical students: учеб.-метод. пособие / Минск: БГМУ, 2015. - 260с.

3. V.V. Konev. The elements of Mathematics. Textbook. The second edition/  Tomsk: TPU Press, 2009. -140p.

Additional:
1. Douglas C. Giancoli. Physics for scientists and engineers with modern physics. 4th  Edition. Pearson education, 2009. – 1172 р.
2. Raymond A. Serway, John W. Jewett Principles of Physics: A Calculus-Based Text. 5th  Edition. Prime Student, 2014.
LIST OF AVAILABLE DIAGNOSTIC TOOLS 
The following forms are used for competences assessment:
1. Oral form:

· interviews;

· colloquiums;

· situational tasks and tests;
2. Written form:

· tests;

· control questioning;

· final tests;

· written classroom (home) practical exercises;

· written credits;
3. Oral-written form:

· accounts of classroom practical exercises with oral defense;

· accounts of home practical exercises with oral defense;

· credits;

· graded credit.
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