WINTER EXAMINATION (Questions)

1. The subject and problems of chemistry. The place of chemistry in the system of natural sciences.

2. The subject and tasks of chemical thermodynamics. The types of thermodynamic systems, parameters (their types) and functions.

3. The Ist Law of Thermodynamics. Eternal energy. Work of the system. Enthalpy. Hess’s Law and its effects. Thermochemical calculations of chemical processes. Standard formation enthalpy and standard combustion enthalpy.

4. The IInd Law of thermodynamics. Entropy. Boltsman’s equation. Gibbs free energy.

5. The chemical potential and its physical meaning. The thermodynamic conditions of equilibrium, the prediction of spontaneous processes direction. The enthalpy and entropy factors.

6. Reversible and irreversible reactions. The definition of the chemical equilibrium. The chemical equilibrium constant and its types. The principle of Le-Chatelier. The interaction of thermodynamic and chemical equilibrium. 

7. The role of solutions in the vital activity of the organism. Thermodynamics of dissolution: enthalpy and entropy factors of dissolution.

8. The solubility of gases in the liquid. The laws of Dalton, Henry, Sechenov. The solubility of gases in the blood. Aeroembolism (caisson disease, the bends). 

9. Weak electrolytes. The constant and degree of dissociation. The Ostwald’s Law.

10. The main principles of strong electrolyte theory of Debye-Huckel. The activity and the activity coefficient. The ionic strength. The electrolytes in the human organism.

11. Colligative properties. The Raoult’s Law and its effects. The cryoscopic and ebullioscopic constants. The osmosis and the osmotic pressure. The Van’t Hoff’s Law. The role of osmosis in the biological systems. Hypotonic, hypertonic and isotonic solutions. Plasmolysis, hemolysis (lysis).

12. Colligative properties of electrolyte solutions. The isotonic coefficient. 

13. The cryoscopy and ebullioscopy. Their use in medico-biological investigations.

14. The theories of acids and bases. The water – electrolyte balance in the organism. The acid–base equilibrium.

15. The ion product of water. The Hydrogen Ion Index (pH). Acid-base indicators. The selection of indicators.

16. The buffer solutions. How do they work? Their classification. The Henderson-Hasselbach equation. The buffer capacity. The buffer systems of the blood and their buffer capacity. 

17. The acid-base titration. The equivalency point and the end point. The notion of titration curve. The use of neutralization methods in practice. Titrant, titrate and titer. The methods of expressing concentration. 

18. The types of the redox reactions. Oxidimetry (permanganatometry and iodometry). The main reactions of these methods.

19. The main principles of Quantum mechanics. The structure of atom according to the Quantum mechanics: De Broglie equation, the uncertainty principle of Heizenberg, the equation of Schrödinger. The wave function and atomic orbital. 

20. The quantum numbers. The Paulie principle. The Hund’s rule, the principle of minimum energy (Klechkovsky’s Rule). Their application for the explanation of arrangement of atomic shells.

21. A chemical bond. Its properties: the polarity, angle, length, energy, order.

22. The main aspects of the method of valent bonds. The mechanisms of covalent bonding. The properties of covalent bond: polarizability, saturability and direction. The dipole moment. Types of covalent bond. Hybridization of the atomic orbitals. Their types: SP3, SP2 , SP.

23. Ionic bond and its properties.

24. Hydrogen bond, its types and role in the association processes in biology and medicine.

25. The subject and methods of the chemical kinetics. The rate and rate constant of chemical reactions. The Law of acting masses. The effect of temperature on the chemical rate. The Van’t Hoff’s Rule.

26. The simple and complicated reactions. The types of complicated reactions. The role of photochemical reaction. The Grotus’s Law and the Einstein’s Law. 

27. Molecularity of the chemical reaction and the order of reaction. The kinetic equation of    the first and the second order reactions. The activation energy of the reaction. The Arrenius equation and energetic profile of the reaction.

28. The main principles of the theory of active collisions and the transition state theory.

29. The homogeneous and heterogeneous catalysis. Theories of catalysis.

30. The enzymatic catalysis. Its mechanism. Michaelis-Menten equation and constant. The specificity of the enzymatic catalysis. 

31. Vernatsky’s doctrine about biosphere. The classification of biological elements according to their content in the human organism. The definition of biological elements. The human and biosphere.

32. Hydrogen. Hydrogen peroxide. Potassium, sodium and calcium. Carbon, oxygen, phosphorus, chlorine, iodine, and sulfur. Chromium, iron, copper, molybdenum, manganese, magnesium.

33. Coordination compounds. The main statements of Werner’s Theory. Nomenclature and isomerism.

34. Bonding in coordination compounds. Biological role of complexes.

35. Heterogeneous equilibrium. The solubility product. The conditions of precipitation and dissolution. Heterogeneous equilibria in the living organisms.

36. Electrochemistry. Methods of electrochemistry.

37. Conductivity. Electrochemical cell. EMF. Nernst equation.

38. Reference electrodes. Indicator electrodes.

39. Membrane potential and liquid junction potential. Biological role.

