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Goal and objectives 
Goal: Knowledge of English physics terminology
Objectives: To master the classical concepts and fundamental physical laws and phenomena, together with the advanced trends in the study of Space, Materials, Electronics, Nanotechnology, Particle Physics and Nuclear Reactors and Accelerators, Renewable Energy, etc.

Prerequisites: Mechanics, Molecular physics, Electricity and Magnetics, Mathematical Analysis, Informatics, Atomic and Nuclear Physics
Postrequisites: The knowledge and skills of the discipline are the basis for working with the professional literature during the preparation of the bachelor’s and master's theses.

Structure and content of the course
	Weeks
	Subjects
	Hours
	Maximum mark

	1


	Lecture 1. Mechanics: Kinematics and Dynamics. Forces
	1
	

	
	Practical training 1. Theory of relativity
	1
	2

	
	Student’s reports 1. Types of fundamental interactions. Collisions. Conservative and dissipative forces
	1
	2

	2
	Lecture 2. Work. Energy. Power. Laws. Impulse. Linear momentum. Conservation
	1
	

	
	Practical training 2. Newtonian mechanics. Restoring force, Hooke's law. 
	1
	2

	
	Student’s reports 2. Rotational motion: moment of inertia, gyroscope, moment of force, precession 
	1
	2

	3
	Lecture 3. History of the Universe – Cosmology –  Big Bang 
	1
	

	
	Practical training 3. Celestial mechanics of Newton. Kepler's laws
	1
	2

	
	Quasars. Pulsars. Black and white holes. Cosmic microwave background radiation. String theory. Event Horizon. Theory of  everything
	1
	2

	4


	Lecture 4. Harmonic oscillations and waves. Types of  Pendulums
	1
	

	
	Practical training 4. Pascal's Law. Archimedes' principle. Communicating vessels. Fluid Mechanics. Bernoulli equation. Torricelli formula. Frictionless flow. Laminar and turbulent flow. Viscosity. Rigid body in a viscous fluid. Stokes formula. Hydrodynamic force
	1
	2

	
	Student’s reports 4. Deformation. Compressibility/Stiffness. Plasticity. Stress-strain curves
	1
	2

	5
	Lecture 5. Molecular Physics. Kinetic theory.  Ideal and real gases. Gas laws. Thermodynamics
	1
	

	
	Practical training 5. Internal energy. Heat transfer. Entropy. Specific heat capacity. Thermodynamic phase. Adiabatic process. Heat engine. Carnot Cycle
	1
	2

	
	Student’s reports 5. Convection. Thermal radiation. Crystal polymorphism. Phase transition. Capillary action
	1
	2

	6
	Lecture 6. Optics. Interference and diffraction of light.  Photoelectric effect
	1
	

	
	Practical training 6. The polarization of the light. Ordinary and extraordinary rays. Thermal radiation. Stefan-Boltzmann law. Wien's law
	1
	2

	
	Student’s reports 6. The scattering of light. The Doppler effect. Cherenkov radiation. Spectral devices. Kerr effect. The Compton effect
	1
	2

	7


	Lecture 7. Electrostatics. Electrodynamics. Coulomb’s law. Dielectrics. Polarization. Electric current and its characteristics. Ohm's Law
	1
	

	
	Practical training 7. Conductors in electrostatic field. Capacitors. Conductivity. Kirchhoff's laws
	1
	2

	
	Student’s reports 7. Direct and alternating current. Transformer. War of currents.
	1
	2

	
	1 Control
	
	30

	

	8
	Lecture 8. Magnetism. Substance in a magnetic field: ferro-, para- and diamagnetism
	1
	

	
	Practical training 8. Magnetic susceptibility. Magnetization. Electromagnetic induction. Magnetic flux. Faraday's law. Electromotive force. Lenz rule. Eddy currents. Inductance
	1
	2

	
	Student’s reports 8. Inventions of Nikola Tesla
	1
	2

	9
	Lecture 9. Superconductivity and magnetic properties of new materials. Critical temperature. Cooper pairs. Barden-Cooper-Schrieffer theory. Meissner effect. Magnetic levitation. Abrikosov vortex. Superconductivity type I, I1/2, II.
	1
	

	
	Practical training 9. Phase transition. Superparamagnetism. Magnetoresistance
	1
	2

	
	Student’s reports 9. Josephson effect. SQUID. HTSC.
	1
	2

	10
	Lecture 10. The interaction of light with matter
	1
	

	
	Practical training 10. Reflection. Transmission. Absorption
	1
	2

	
	Student’s reports 10. Photoluminescence. Electroluminescence. Lasers
	1
	2

	11

	Lecture 11. The line spectrum of hydrogen. Bohr’s theory. Lyman, Balmer series and others. De Broglie waves. Heisenberg’s uncertainty
	1
	

	
	Practical training 11. Quantum numbers
	1
	2

	
	Student’s reports 11. Spectroscopy
	1
	2

	12
	Lecture 12. Atomic nucleus. Binding energy. Isotopes
	1
	

	
	Practical training 12. Radioactivity. Types of radiation. Law of radioactive decay. Nuclear chain reaction
	1
	2

	
	Student’s reports 12. Nuclear reactors. Transuranic elements. The surface of the Weizsäcker
	1
	2

	13
	Lecture 13. Elementary particles: periodic system
	1
	

	
	Practical training 13. The quarks and their properties. Quark number. Gluons
	1
	2

	
	Student’s reports 13. Accelerators and colliders. Casimir effect. Higgs boson. Tachyons. Tau leptons
	1
	2

	14

	Lecture 14. Materials Science. Band theory of solids
	1
	

	
	Practical training 14. p-n junction. The Schottky barrier
	1
	2

	
	Student’s reports 14. Excitons, plasmons
	1
	2

	15
	Lecture 15. Nanotechnology and Nanomaterials
	1
	

	
	Practical training 15. Important properties of novel materials and their applications
	1
	2

	
	Student’s reports 15. Plasmonics. Spintronics
	1
	2

	
	2 Control
	
	30

	
	Final Exam
	
	40

	
	Total
	
	100
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ACADEMIC POLICY OF THE COURSE

All work must be performed and defend in a given time frame. If students do not pass a regular work, or received for his performance of less than 50% of marks, then they have the opportunity to work on additional specified job schedule. If students missed labs for a good reason, they spend them in extra time in the presence of a technician, after approval of the teacher. If students fail to meet all kinds of work, to the exam is not allowed. In addition, the activity and attendance of students during class affect the evaluation.
Be tolerant and respect other people's opinions. Objection was formulated in the correct form. Plagiarism and other forms of cheating are not allowed. Prompting and copy off from someone are not allowed during the delivery of the student’s reports, intermediate control and final exam, copying problems solved by others, passing the exam for another student. A student convicted of falsification of any information of the course will receive a final grade of «F».

For advice on the implementation of independent work (student’s reports), their delivery and protection, as well as additional information on the studied material, and all other emerging questions for course please contact the instructor during his office hours.
	Grade
	Equivalent (GPA)
	%
	Grade in traditional system

	A
	4
	95-100
	"Excellent"

	A-
	3,67
	90-94
	

	B+
	3,33
	85-89
	"Good"

	B
	3
	80-84
	

	B-
	2,67
	75-79
	

	C+
	2,33
	70-74
	" Satisfactory"

	C
	2
	65-69
	

	C-
	1,67
	60-64
	

	D+
	1,33
	55-59
	

	D
	1
	50-54
	

	F
	-
	0-49
	"Failing" (no-go mark)

	I
	-
	-
	"Incomplete"

	W
	-
	-
	"Withdrawal"

	AW
	-
	-
	"Administrative Withdrawal – Send down to the discipline (expulsion)" 

	AU
	-
	-
	" Auditing – Discipline listened"

	P/NP
	-
	65-100/0-64
	"Pass / No Pass"


Considered at a meeting of the Department 
Protocol  #      from                     ,  2012
Head of Department, Professor
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