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1.  The list of questions to the final control of knowledge of the discipline.
 
1. Types of hybridization of atomic orbitals of carbon, nitrogen, oxygen. Covalent σ- and π-bonds. Electronic structure of double and triple carbon-carbon bonds . Coupled systems. The interaction of atoms in organic compounds. Inductive and mesomeric effects. Electron donors and electron acceptor substitutes.    
2. Nomenclature, structure, isomerism of methods of extraction of alkanes. Chemical properties. Reactions SR .    
3. Cycloalkanes . Nomenclature, structure, extraction, chemical properties. The conformation of cyclopentane and cyclohexane. Attachment and substitution reactions.    
4. Structure, nomenclature, isomerism, methods of extraction of alkenes . Chemical properties. Accession reaction mechanism (AE ). Rule Markovnikov .    
5. Classification, structure and nomenclature of alkadienes . Conjugated dienes . Features of joining reactions. Polymerization reactions.    
6. Structure, isomers , nomenclature and methods of extraction of alkynes Chemical properties of alkynes. Addition and substitution reactions (CH-acid character).    
7. Electronic structure of benzene. Aromatic. Nomenclature and isomerism of benzene derivatives. Chemical properties of benzene. Electrophilic Substitution Mechanism (SE ).    
8. Orientation rules in the benzene core. Influence of electron donor and electron acceptor substituents on the reactivity of benzene.    
9. Nomenclature and isomerism of halogenated hydrocarbons of aliphatic and aromatic series. The main methods of extraction of mono -, di - and polyhalogenalkanes . Chemical properties of halogenoalkanes . Reactions nucleophilic substitution (SN ) and elimination (E) in some halohenakalkanes .    
10. Nomenclature, isomerism and methods of producing nitro compounds . The structure of the nitro group . Chemical properties of nitro compounds of aliphatic and aromatic series. Zinin's reaction. Identification reactions of primary, secondary and tertiary nitro compounds .
11. Amines. Structure, nomenclature, isomerism. Methods of producing aliphatic and aromatic amines. Chemical properties. Acid-basic properties, nucleophilicity . Alkylation and acylation reactions . Qualitative reactions to primary, secondary , third amines of aliphatic and aromatic series.
12. Diazo compounds. Diazation reaction . The structure of diazonium salts . Chemical properties of diazotization . The structure of diazonium salts . Chemical properties of diazo compounds. Release reactions with and without nitrogen evolution.
13. Alcohol structure, classification, isomerism and nomenclature. Methods for extracting one, two- and triatomic alcohols. Chemical properties of mono, di- and triatomic alcohols. Qualitative reactions. Ethanol identification.
14. The structure, isomerism and nomenclature of ethers. Methods of extraction. Chemical properties.
15. Structure, classification, nomenclature and methods of extraction of phenols. Chemical properties of phenol. Reactions on the hydroxyl group and the benzene nucleus. The influence of phenolic hydroxyl on the reactivity of the benzene nucleus. Qualitative reactions.
16. The structure, classification and nomenclature of aldehydes and ketones of aliphatic and aromatic series. Chemical properties of aldehydes and ketones. Reactions on carbonyl group and hydrocarbon radical. Qualitative reactions. Specific reactions of aromatic aldehydes.
17. Classification, nomenclature, isomerism and methods of producing saturated, unsaturated and aromatic monocarboxylic acids. The electronic structure of the carboxyl group. Chemical properties of saturated monocarboxylic acids.
18. Chemical properties of unsaturated monocarboxylic acids. Reactions by carboxyl group and hydrocarbon radical. Joining against Markovnikov's rule .
19. Chemical properties of aromatic monocarboxylic acids. Orienting action of the carboxyl group in reactions on the benzene nucleus.
20. Classification, nomenclature and methods of extraction of dicarboxylic acids. Chemical properties of dicarboxylic acids as bifunctional compounds .
21. Esters. Methods for obtaining esters. The esterification reaction and its mechanism. Acid and alkaline hydrolysis of esters . Chemical properties of esters, their acylating action.
22. Fats, waxes. Hydrolysis of fats. Sweetheart.
23. Structure, nomenclature and methods of production of carboxylic acid anhydrides. Chemical properties of carboxylic acid anhydrides.
24. Structure, nomenclature, methods of extraction, chemical properties of carboxylic acid halides .
25. Nomenclature, isomerism and methods of extraction of hydro acids . Chemical properties of hydro acids as bifunctional compounds . The reactions of α, β, γ - hydro acids to heating. Qualitative reaction to α- hydro acids .
26. Nomenclature and methods of extraction of oxoacids . The specific properties of oxoacids , due to the mutual arrangement of functional groups.
27. Acetoacetic ether. Extraction, tautomerism, double reactivity. Acetic and ketone splitting of acetoacetic ether.
28. Nomenclature, isomerism, methods of production and chemical properties of amino acids. Specific reactions to α-, β-, γ-amino acids.
29. Structure, nomenclature of 3, 4, 5-point heterocycles with one heteroatom . Chemical properties of oxiran and aziridine .
30. Aromatic character of five membered heterocycles with one heteroatom . Reactions of SE furan , pyrrole and thiophene . Acidophobicity of furan and pyrrole.
31. Acid properties of pyrrole.
32. Extraction and chemical properties of indole. Extraction and properties. Lactam - lactim tautomerism.
33.  Nomenclature of six - membered heterocycles with one heteroatom . Extraction and chemical properties of pyridine. Reactions involving heteroatom , electrophilic and nucleophilic substitution in the nucleus, recovery and oxidation.
34. Extraction and chemical properties of quinoline and its derivatives.
35. Synthetic methods for the production of acridine and its chemical properties.
36. Classification, isomerism and nomenclature of six - membered heterocycles with two heteroatoms . Synthesis of barbituric acid. Acidic properties of barbituric acid and barbiturates. Keto - yenol and laktam- laktym tautomerism of barbituric acid.
37. Nomenclature of condensed heterocycle systems. Purine and its derivatives ( hypoxanthine , xanthine , uric acid).
38. Uric acid extraction. Tautomerism of uric acid and its acid-base properties.
39. Classification, structure, nomenclature and methods of extraction of monosaccharides. D and L are stereochemical series. Carbonyl-endiol and cyclo -chain tautomerism of monosaccharides. Epimeric monoses . Chemical properties of monosaccharides. Glycosides .
40. Structure and nomenclature of disaccharides. Recoverable and non-renewable sugars. Sucrose inversion.
41. Homopolysaccharides : starch, cellulose dextrins. Hydrolysis of polysaccharides. Cellulose derivatives (nitrates, acetates, xanthates ).
 
 
2.  Schemes of chemical transformations Write the equation and name the reaction products according to the scheme:
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3. Organic syntheses . Provide reaction schemes to help you:
 
1. to obtain n- methoxybenzaldehyde from p-cresol ;
2. to obtain n- methylacetophenone from benzene ;
3. to obtain α- oxybutyric acid from propionic aldehyde ;
4. to obtain butyric acid from propylene;
5. to obtain isovaleric acid from isobutyl chloride ; 
6. from malonic ether to obtain 2-methylpropanoic acid;
7. to obtain ethyl benzoate from benzene ;
8. to obtain from propiononitrile ethyl ethyl propanoate ;
9. from ethylene to obtain ethyl ester of α- bromopropionic acid;
10. to obtain salicylic acid from phenol;
11. to obtain from phosgene ethyl ester of carbamic acid;
12. from furan to obtain 2-acetyl-5-nitrofuran; 
13. to obtain nicotinic acid from acrolein ;
14. to obtain 8-hydroxyquinoline from aniline;
15. to obtain 5,5-diethylbarbituric acid from malonic ether;
16. to obtain purine from uric acid;
17. obtain D- arabinose from D-glucose ;
18. get methanol from methane;
19. From methane to obtain diethyl ether;
20. from methane to obtain ethyl acetate;

21. from methane to obtain toluene;

22. from methane to obtain lactic acid.
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