Examination Question List.
(Spring, 1st Academic Year of General Medicine Faculty)

1. The Butlerov`s theory of organic compounds structure. Electronic structure of the carbon atom and types hybridizations (sp, sp2, sp3).

2. Classification and nomenclature of organic compounds. Types of isomerism in organic compounds.

3. Conformations of alkanes (ethane, butane). Newman projection formulas. Energy of conformers formation.

4. Conformations of cyclohexane.

5. Stereoisomerism. Chirality and enantiomers. Configuration and the R–S transformation. Fischer projection formulas. Diastereomers. Relative and absolute configurations.

6. Electronic effects of molecules. Inductive and mesomeric effects.

7. Classification of organic reactions. The free-radical chain mechanism of halogenation (SR).
8.  Nucleophilic substitution mechanisms. The SN2 and SN1 mechanisms compared.

9. Elimination reaction mechanism E1 and E2. Substitution and elimination in competition.

10. The mechanism of electrophilic aromatic substitution SE (halogenation, nitration, sulfonation, alkylation and acylation). Ring-activating and ring-deactivating substituents.

11. Mechanism of electrophilic addition to alkenes AE (halogenation, hydration, addition of acids). Addition of unsymmetric reagents to unsymmetric alkenes, Markovnikov`s rule. 

12. Classification and nomenclature of aldehydes and ketones. Electronic structure of carbonyl group. Nucleophilic addition to carbonyl group AN (addition of alcohols, water, hydrogen cyanide). The aldol condensation. The Cannizzaro condensation.

13. Addition-elimination of nitrogen nucleophiles (reaction with primary amines, hydroxylamine, hydrazine, phenylhydrazine, semicarbazide).

14. Reduction, oxidation polymerization of carbonyl compounds.

15. Classification and nomenclature of carboxyl acids. Electronic structure of carboxyl group. Acidity of acids. Effect of structure on acidity, the inductive effect revisited.

16. Chemical properties of carboxylic acids. The mechanism of esterification.

17. Dicarboxylic acids (oxalic, malonic, succunic, glutaric acids).

18. Aminoalcohols. Colamine. 

19. Hydroxyacids. General and specific properties of α-,β-,γ-hydroxyacids.

20. Oxoacids (aldehyde acids and ketone acids). General chemical properties of oxoacids. Keto-enol tautomerism of derivatives. Biorole of oxoacids.

21. Salicylic acid and its derivatives.

22. Classification and nomenclature of amino acids. Isomerism of amino acids. The acid-base properties of amino acids. Dipolar ion structure.The isoelectric point.

23. Chemical properties of amino acids. 

24. Peptides. Structure of peptide bond. The primary, secondary, tertiary, quaternary structure of proteins. Peptide synthesis.

25. Test reactions for aminoacids and proteins.

26. Definitions and classification of carbohydrates. Chirality in monosaccharides. Fischer projection formulas and D-, L-sugars.

27. The cyclic hemiacetal structures of monosaccharides. Pyranose and furanose structures. Anomeric carbon atom (α-, β-forms). Mutarotation.

28. Chemical properties of monosaccharides.

29. Disaccharides. Reducing and nonreducing sugars. Maltose, cellobiose, lactose, sucrose. Chemical properties of reducing sugars.

30. Polysaccharides. Starch, glycogen, cellulose. Primary structure and their hydrolysis.

31. Heterocyclic compounds. Their classification and nomenclature. 

32. Five- membered heterocycles with one heteroatom. Furan, pyrrole, and thiophene. Bonding and acidity. Chemical properties of pyrrole. Their derivatives: porphine, hemoglobin, chlorophyll. 

33. Five-membered heterocycles with two heteroatoms. Oxazole, imidazole, thiazole. Bonding and acid-base properties. Chemical properties of azoles. Their derivatives: thiamin, histidine, histamine.

34. Six-membered heterocycles with one heteroatom. Pyridine: bonding and basicity. Chemical properties of pyridine. Biorole of its derivatives: nicotine, pyridoxine, nicotinic acid. 

35. Six-membered heterocycles with two heteroatoms. Pyrimidine: bonding and properties.  Its derivatives: cytosine, thymine, uracil.

36. Fused-ring heterocycles: indole, quinoline and purine. Their derivatives.

37. Alkaloids. 

38. The general structure of nucleic acids.

39. Heterocyclic base: the pyrimidines (cytosine, thymine, uracil) and the purines (adenine and guanine). Their lactim-lactam tautomerism. Complementary pairs and the Chargaff’s rules. 

40. Nucleosides and their hydrolysis. Nucleotides. The primary structure of nucleic acids. 

41. Secondary DNA structure. DNA replication. Ribonucleic acids, RNA.

42. Nonsaponifiable lipids. Notion about terpenes. Limonene, menthol, camphor. Vitamin A.

43. Notion of steroids and their biorole. Cholane, cholesterol. Sex-hormones. Estrogens, androgens, corticosteroids.

44. Surface effects. Surface tension and surface energy. Isotherm of surface tension. Formation of surface films.

45. Notion of adsorption. Isotherm of adsorption. Equation of Gibbs. Adsorption at the liquid-gas, liquid- liquid border. Notion of surface active substances, surface inactive substances. Traube`s rule.

46. Structure of biomembrane. Liposomes.

47. Monomolecular and polymolecular adsorption. Physical adsorption and chemical sorption. Adsorption at solid surfaces. Adsorption isotherms. Frendlich adsorption isotherm. Langmuir adsorption isotherm. 

48. Adsorption from solution. Ion exchange adsorption. Ionites.

49. Colloidal systems. Types of colloidal systems. Preparation and rectification of colloids. 

50. Diffusion, osmotic pressure, viscosity of lyophobic sols.

51. Optical properties. Scattering of light. Tyndall effect. Principle of the ultra-microscope. 

52. Electrical properties. Electrophoresis and electro-osmosis. Streaming potential and sedimentation potential. Using of electrophoresis in medicine.

53. Kinetic and aggregation stability of lyosols. Factors of stability. Coagulation and coagulation threshold. Slow and fast coagulation. Hardy- Shulze rule. 

54. Theory of coagulation. Coagulation by electrolyte solutions. Colloid protection. Peptization. The use these effects in medicine.

