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INTRODUCTION

The theme and the problems. General description of historical development of physics. Physics's prehistory. Antiquity. Middle Ages. Renaissance. Period of science of physics's establishment. Period of classical physics. Period of modern physics. Basic notions and ideas of physics.

Theme 1. History of mechanics

Science of mechanics origins. Aristotle's mechanics. Archimedes. Geocentric and heliocentric world systems. Ptolemy's doctrine. Copernicus's doctrine. Kepler's laws. Netwon's predecessors: Galilei, Descartes, Huygens. Newton's mechanics. «Philosophiae naturalis principia mathematica». Newton's law of gravity. Newton's world system. Space and time. Mechanics's development after Newton: Euler, D'Alambert. Lagrange's analytical mechanics. Hamilton's mechanics. Variational principles of mechanics. Stability's theory. Statistical mechanics. Phase space. Nonlinear mechanics. Stochastic mechanics. Applicability of classical mechanics.

Thema 2. Development of electromagnetism's ideas

First wisdom on electricity and magnetism. Whilliam Gilbert – father of science of electricity. Basic notions of electricity and magnetism. Leyden jar. Coulomb's law. Electric current – Galvani. Sources of constant electric field – Volta. Heat, light and chemical actions of current. Faraday's studies. Electromagnetic field's idea. Force lines. Relation between electric and magnetic phenomena. Oersted, Ampere, Biot, Savart, Laplace. Maxwell's electrodynamics. Energy conservation law. Maxwell's stress tensor. Energy-momentum tensor. Abraham-Minkowski's energy-momentum tensor. Development of continuous media electrodynamics. Spatial and temporal disperssion. Electromotive force. Magnetic hydrodynamics. Plasma electrodynamics. Field theory's development. Hamilton's and Lagrange's formulations of electrodynamics. Radiation's reaction. Magnetic monopole.

Theme 3. Development of optics

Ancient ideas on optical phenomena. Geometric optics's laws. Fermat's principle. Light's dispersion (Martsi, Newton). Light diffraction (Grimaldi, Hook). Newton's corpuscular theory of light. Wave theory of light (Huygens, Young, Fresnel). Polarization of light (Malus, Agaro, Brewster, Nicol et al.) Measurements of light velocity. Analogy on mechanics and geometric optics (Hamilton). Nonlinear optical phenomena. Ether – medium for light transition. Experiments for ether's discovery. Contradictions which led to relativity theory construction. Lorentz  length's contraction. Lorentz transformation. Einstein's construction of Special Relativity. Relativity's principle. Space and time. Paradoxes of relativity theory. Maxwell's equations relativistic covariance.  Relativistic mechanics. Superluminal particles.

Theme 4. Ideas on heat

Platon's idea of heat transition. The idea of heat as the state of motion of internal parts of bodies (Boyle, Hook, Bernoulli, Euler). Struggle of these ideas. Diverse temperature scales. Heat theory development by idea on heat as a matter's type. Carnot's cycle. Creation of thermodynamics as science on heat form of matter's motion (Kelvin, Clausius). Thermodynamics's laws. Entropy and its probabilistic interpretation (Boltzmann). Statistical grounds of thermodynamics. Statistical physics. Kinetic theory of equlibrium states and non-equilibrium processes. Bogoliubov's chain. Problem of the chain closing. Kinetic equations. Irreversibility problem. 1950's – accentuation of the independent science – thermodynamics of nonequilibrium processes (Onsager, Prigogine). Self-organization of open systems.

Theme 5. Ideas on an atom

Appearance of ideas on on atom. Atomic hypothesis in many-age persecution period. Dalton's atomic hypothesis. Discovery of electron. X-rays and Becquerel rays. Atomic spectra. Models of atom. Nuclear model. Origins of quantum ideas. Paradoxes in black body radiation theory. Planck's discovery of action quantum. Einstein's hypothesis of light quanta. Bohr's idea on atom. Triumph of Bohr theory and its bankruptcy. Creation of quantum mechanics. Matter waves. Matrix mechanics. Wave mechanics. Waves of probability. Uncertainty and correspondence. Victory of Copenhagean interpretation of quantum mechanics. Other interpretations of quantum mechanics. Further development of quantum mechanics. Paradoxes of quantum mechanics. Modern ideas on atom.

Theme 6. Modern physical picture of world. 

Elementary particles. Fundamental physical constants. Universe. Gravity. Is accomplished the physical picture of world?

Reports. History of life and creativity of

1. Aristotle

2. Democrit

3. Archimedes

4. Тит Лукреций Кар «О природе вещей» 

5. Copernicus

6. Kepler 

7. Galileo Galilei

8. Huygens

9. Toricelli

10. Newton

11. Euler

12. Hamilton

13. Lagrange

13. Clausius

14. Lord Kelvin

15. Helmholtz

16. Boltzmann

17. Maxwell

18. Rutherford

19. Bohr

20. Planck

21. Pauli

22. Heisenberg

23. Schrodinger

24. De Broglie

25. M.V. Lomonosov

26. P.N. Lebedev 

27. N.N. Bogoliubov

28. S.I. Vavilov

29. I.E. Tamm

30. L.D. Landau

31. N.G. Basov and A.M. Prokhorov

32. P. Kapitza

33. V.L. Ginzburg
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