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EXPLANATORY NOTE

«Chemistry» is an educational discipline containing systematized scientific
knowledge and techniques in the field of general chemistry, inorganic chemistry,
organic chemistry studying the main concepts on the structure of substances and
chemical reactions between them.

The curriculum of the discipline «Chemistry» includes the latest scientific data
about electron configurations of atoms, shapes of inorganic and organic compounds,
their physical and chemical properties, their usage in medicine, pharmacy and
industry.

The aim of teaching and learning the discipline «Chemistry» is to prepare
foreign attendees for the entrance exam and for the understanding of such disciplines
as «General Chemistry» and «Bioorganic Chemistry» that they will study in the first
year. The aim is to provide the students with the scientific knowledge about the main
theories and concepts of Chemistry.

The tasks of studying the discipline are to develop the students’ academic
competences, based on the ability to self-search educational and information resources,
as well as acquire and understand the knowledge of:

— the basic concepts and principles of chemistry;

— the main types of inorganic and organic compounds and reactions between
them;

— the structure of the periodic table of elements and knowledge on the main
trends existing inside it;

— the knowledge of properties of chemical elements and their compounds;

— skills of application of theoretical concepts in chemistry for solving typical
tasks for calculation and writing equations of chemical reactions.

The tasks of teaching the discipline include the formation of students’ social,
personal and professional competences, based on the knowledge and application of:

— main laws of chemistry, contributing to the formation of clinical thinking
according to medical ethics and deontology rules;

— the writing of chemical reactions;

— the methods of carrying out stoichiometric calculations;

— the indices that are used to express the content of a solution.

As a result of studying the discipline «Chemistry» the student should

know:

— the basic concepts (principles) of chemistry;

— chemical properties of main types of inorganic and organic compounds;

— the structure of the Periodic Table of chemical elements;

— main concepts of chemical kinetics;

— theory of electrolytic dissociation

be able to:

— write and balance chemical reactions;

— perform stoichiometric calculations;

— describe chemical properties of inorganic and organic compounds;




master:
— the methods of balancing chemical reactions;
— the skills of solving chemical problems;

— the writing of electron configurations of elements;

— the drawing of structures of inorganic and organic compounds.

The structure of the curriculum in the educational discipline «Chemistry»
includes 8 sections: main concepts and laws of chemistry; the periodic table and the
structure of the atom; chemical bonds and structure of matter; chemical kinetics and
catalysis; main types of inorganic compounds; solutions, electrolytic dissociation;
inorganic chemistry; organic chemistry.

Total number of hours for the study of the discipline is 150 academic hours.
Classroom hours according to the types of studies: practical classes - 150 hours.

Current assessment is carried out according to the syllabus of the specialty in
the form of examination (2" semester).

Form of education — full-time.

ALLOCATION OF ACADEMIC TIME
ACCORDING TO SEMESTERS OF STUDY
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THEMATIC PLAN

Section (topic) name

Number of class

hours (practical)
1, Main concepts and laws of chemistry 18
1.1.  Physical and chemical properties of substances. Atoms 3
and molecules. Symbols of chemical elements
1.2.  Atomic mass and molecular mass. The mole and molar 3
1.3.  Valence. Chemical equations and their balancing 3
1.4. Calculations using chemical equations 3
1.5. Molar volume of gases. Relative densities of gases 6
2 The Periodic table and the structure of atom 6
2.1. The Periodic table of elements 3
2.2.  Quantum numbers and electron configurations of
elements 3
3. Chemical bonds and structure of matter 12
3.1. Types of chemical bonds. Electronegativity 3
3.2. Oxidation state 3
3.3. Classification of chemical reactions 3
3.4. Balancing reduction-oxidation reactions 3
4. Chemical kinetics and catalysis 9
4.1. Chemical equilibrium. The law of mass action 3
4.2. The rate of a chemical reaction. Temperature coefficient
of a chemical reaction 6
5. Main types of inorganic chemical compounds 18
5.1. Oxides: classification, physical and chemical properties 3
5.2. Bases: classification, physical and chemical properties 3
5.3. Acids: classification, physical and chemical properties 3
5.4. Salts: classification, physical and chemical properties 3
5.5. Chains of chemical reactions 6
6. Solutions, electrolytic dissociation 18
6.1. Qualitative description of solutions. Solubility of
chemical compounds in water 3
6.2. Quantitative description of solutions. Mass percentage,
molarity 3
6.3. Electrolytic dissociation. Weak and strong electrolytes 3
6.4. Tonic equations of chemical reactions 3
6.5. Hydrolysis of inorganic salts 6
7. Inorganic chemistry 33
7.1. Chemistry of hydrogen and its compounds 3
7.2. Chemistry of halogens and their compounds 3




Section (topic) name

Number of class
hours (practical)
7.3. Chemistry of oxygen and its compounds 3
7.4.  Chemistry of sulfur and its compounds 3
7.5. Chemistry of nitrogen and its compounds 3
7.6.  Chemistry of phosphorus and its compounds 3
7.7. Chemistry of carbon and its compounds 3
7.8. Chemistry of silicon and its compounds 3
7.9. Chemistry of alkali and alkaline-earth metals and their
compounds 3
7.10. Chemistry of aluminum and iron, and their compounds 6
8. Organic chemistry 36
8.1. Alkanes: nomenclature, physical and chemical properties 3
8.2. Nomenclature and structure of unsaturated hydrocarbons 3
8.3. Physical and chemical properties of unsaturated
hydrocarbons 3
8.4. Polymerization of unsaturated hydrocarbons 3
8.5. Arenes: nomenclature, physical and chemical properties 3
8.6. Alcohols and phenols: nomenclature, physical and
chemical properties .
8.7. Aldehydes and ketones: nomenclature, physical and
chemical properties 3
8.8. Carboxylic acids: nomenclature, physical and chemical
properties 3
8.9. Esters and fats: nomenclature, physical and chemical
properties - _ 3
8.10. Carbohydrates: nomenclature, physical and chemical
properties 3
8.11. Amines, amino acids and proteins: nomenclature,
physical and chemical properties 6
Total hours 150
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CONTENT OF THE EDUCATIONAL MATERIAL

1. Main concepts and laws of chemistry

1.1. Physical and chemical properties of substances. Atoms and molecules.
Symbols of chemical elements

The subject and aims of chemistry. Physical and chemical processes. Atoms
and molecules. Mixtures and compounds. Signs of chemical processes. Chemical
element, pure chemical element, compound. Chemical symbols and formulas.

1.2. Atomic mass and molecular mass. The mole and molar mass

Relative atomic and molecular mass. Mole as an amount of quantity of matter.
Avogadro’s number. Molar mass. Conversion from mass to the number of moles.

1.3. Valence. Chemical equations and their balancing

Valence. Simplest, molecular and structural formulas. Mass percentage of the
given element in the compound. Chemical equations.

1.4. Calculations using chemical equations

Stoichiometry. The law of the conservation of mass. Mass from mass and mass
from mole calculations. Cases with limiting reactant. The yield of the reaction.

1.5. Molar volume of gases. Relative densities of gases

Avogadro’s law. Molar volume of gases. Relative density of gases. Average
molecular mass of dry air. Volume from volume and volume from mass calculations.

2. The Periodic table and the structure of atom

2.1. The Periodic table of elements

The Periodic table of chemical elements created by D. I. Mendeleev. Structure
of the Periodic table: periods, groups, subgroups, blocks, families. Dependence of
certain properties of chemical elements on their position in the Periodic table.

2.2. Quantum numbers and electron configurations of elements

Structure of atomic nuclei and electron configurations for atoms from the first
four periods of the Periodic table. Isotopes. Periodic table as the way to describe the
distribution of electrons between their orbitals in chemical elements.

3. Chemical bonds and structure of matter

3.1. Types of chemical bonds. Electronegativity

Types of chemical bonds: covalent (nonpolar and polar), ionic, metallic and
hydrogen and. Examples of compounds with different types of bonds.
Electronegativity and its usage.

3.2. Oxidation state

The difference between valence and oxidation state. Elements that show
constant oxidation state in all compounds. Calculation of oxidation state for elements
that show different oxidation states in different compounds.

3.3. Classification of chemical reactions

Classification of chemical reactions: combination, decomposition, single and
double substitution reactions.

3.4. Balancing reduction-oxidation reactions

Reduction-oxidation reactions and their balancing with the help of the electron-
atom method. Reduction and oxidation, reducers and oxidizers.
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4. Chemical kinetics and catalysis

4.1. Chemical equilibrium. The law of mass action

Chemical equilibrium. Le Chatelier's principle. Thermal effects of chemical
reactions. Prediction of the direction of the shift of chemical equilibrium because of
different stresses. The law of mass action. The constant of chemical equilibrium.

4.2. The rate of a chemical reaction. Temperature coefficient of a chemical
reaction

The rate of a chemical reaction. Dependence of the rate of a chemical reaction
on the nature of reactants and their concentration, on the pressure, on the volume of a
gas container, on temperature. Kinetic equations of chemical reactions according to
the law of mass actions. Temperature coefficient of chemical reaction.

5. Main types of inorganic chemical compounds

3.1. Oxides: classification, physical and chemical properties

Oxides, their classification and nomenclature, physical and chemical
properties. Production of oxides. Acidic oxides, basic oxides, amphoteric oxides,
neutral oxides.

3.2. Bases: classification, physical and chemical properties

Bases, their classification and nomenclature, physical and chemical properties.
Strong and weak bases. Alkalis. Production of bases.

5.3. Acids: classification, physical and chemical properties

Acids, their classification and nomenclature, physical and chemical properties.
Strong and weak acids. Strong oxidizing acids. Production of acids.

S.4. Salts: classification, physical and chemical properties

Salts, their classification and nomenclature, physical and chemical properties.
Neutral salts, acidic salts, basic salts, double salts, complex salts. Production of salts.

5.5. Chains of chemical reactions

Chains of chemical reactions between main types of chemical compounds.
Classic and modern chains of chemical reactions.

6. Solutions, electrolytic dissociation

6.1. Qualitative description of solutions. Solubility of chemical compounds
in water

Solutions. Solubility of substances. Dependence of solubility on the nature of
substance, temperature and pressure. Thermal effects of solution formation.

6.2. Quantitative description of solutions. Mass percentage, molarity

Quantitative description of the content of a solution. Molarity. Mass percentage
of solute in a solution. Hydrates of salts. Formation of solutions of a needed content.

6.3. Electrolytic dissociation. Weak and strong electrolytes

Electrolytic dissociation. Dissociation degree. Strong and weak electrolytes.
Electrolytic dissociation of acids, bases and salts.

6.4. Ionic equations of chemical reactions

Complete and short ionic equations of chemical reactions taking place in water
solutions. The rules of writing ionic equations. The sense of short ionic equations.

6.5. Hydrolysis of inorganic salts

Complete and reversible hydrolysis of salts. Hydrolysis of salts composed by a
cation of a strong base and an anion of a weak acid. Hydrolysis of salts composed by
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a cation of a weak base and an anion of a strong acid. Hydrolysis of salts composed
by a cation of a weak base and an anion of a weak acid.

7. Inorganic chemistry

7.1. Chemistry of hydrogen and its compounds

Hydrogen, its physical and chemical properties, production and applications.
Water. The structure of water molecule. Physical and chemical properties of water.

7.2. Chemistry of halogens and their compounds

Properties of halogens. Unique chemical properties of fluorine. Chlorine, its
physical and chemical properties. Hydrogen chloride. Hydrochloric acid and its salts.
Characteristic reaction for chloride anion.

7.3. Chemistry of oxygen and its compounds

Properties of elements from VIA group. Oxygen, its physical and chemical
properties. Allotropy. Production of oxygen. The role of oxygen in nature.

7.4. Chemistry of sulfur and its compounds

Sulfur, its physical and chemical properties. Hydrogen sulfide. Oxides of
sulfur. Sulfuric acid, its properties and production. Differences in chemical properties
of concentrated and dilute sulfuric acid. Characteristic reaction for sulfate anion.

7.5. Chemistry of nitrogen and its compounds

Properties of elements from VA group. Nitrogen, its physical and chemical
properties. Ammonia and ammonium salts. Nitrogen oxides. Nitric acid, its oxidizing
properties. Nitrates.

7.6. Chemistry of phosphorus and its compounds

Phosphorus, its allotropic modifications, physical and chemical properties.
Phosphorus (V) oxide, phosphoric acid and its salts.

7.7. Chemistry of carbon and its compounds

Properties of elements from IVA group. Carbon and its compounds. Carbon
dioxide, carbon monoxide. Carbonic acid and its salts. Carbonates and bicarbonates.
Characteristic reactions for carbonate anion.

7.8. Chemistry of silicon and its compounds

Silicon. Silicon (IV) oxide. Silicides, silane. Silicic acid. Silicates.

7.9. Chemistry of alkali and alkaline-earth metals and their compounds

Metals, their position in the Periodic table, physical and chemical properties.
Electrochemical series of metals. Alkali metals and their properties. Compounds of
sodium and potassium widespread in nature, their applications. Properties of elements
from group ITA. Calcium, application of its compounds in medicine.

7.10. Chemistry of aluminum and iron, and their compounds

Aluminum. Amphoteric properties of its oxide and hydroxide. Iron, its oxides
and hydroxides, dependence of their properties on the oxidation state of iron.

8. Organic chemistry

8.1 Alkanes: nomenclature, physical and chemical properties

Theory of organic compounds structure created by A. M. Butlerov.
Dependence between structure and chemical properties. Isomers. Classification of
organic compounds.
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Alkanes — saturated hydrocarbons, sp>-hybridization of their carbon atoms,
nomenclature, physical and chemical properties, production and applications.
Substitution reactions.

8.2 Nomenclature and structure of unsaturated hydrocarbons

Alkenes, sp?-hybridization of their carbon atoms, sigma and pi bonds,
nomenclature. Ethylene. Dienes. Alkynes, sp'-hybridization of their carbon atoms,
nomenclature. Acetylene. ‘

8.3 Physical and chemical properties of unsaturated hydrocarbons

Physical and chemical properties of alkenes, dienes and alkynes, production
and applications. Addition reactions.

8.4 Polymerization of unsaturated hydrocarbons

Polymerization reactions. The difference between polymerization and
polycondensation. Polymerization of ethylene, 1,3-butadiene, isoprene.

8.5 Arenes: nomenclature, physical and chemical properties

Aromatic hydrocarbons. Arenes. Benzene, its electron structure, chemical
properties. Benzene homologs. Toluene. Production of benzene and its homologs.
Electrophilic substitution reactions.

8.6 Alcohols and phenols: nomenclature, physical and chemical properties

Alcohols. Classification and nomenclature. Physical and chemical properties.
Methanol and ethanol, their applications. Ethylene glycol and glycerol, their
applications. The difference between aromatic alcohols and phenols. Chemical
properties of phenol in comparison with those of aliphatic alcohols. Applications of
phenol.

8.7 Aldehydes and Kketones: nomenclature, physical and chemical
properties

Aldehydes, their structure and chemical properties. Production and application
of methanal and ethanal. Structure, chemical properties and production of ketones.
Acetone.

8.8 Carboxylic acids: nomenclature, physical and chemical properties

Carboxylic acids, the structure of carboxylic group. Physical and chemical
properties of carboxylic acids. Formic, acetic, stearic, palmitic and oleic acids.

8.9 Esters and fats: nomenclature, physical and chemical properties

Esters, their structure, production and chemical properties. Fats, their chemical
and physical properties. Saponification reaction.

8.10 Carbohydrates: nomenclature, physical and chemical properties

Carbohydrates. Their classification. Glucose, its structure and chemical
properties, production and applications. Fructose, ribose and deoxyribose.
Disaccharides. Sucrose, its structure, physical and chemical properties. Sucrose
hydrolysis. Polysaccharides. Starch and cellulose, their structure, chemical properties,
role in Nature and applications.

8.11 Amines, amino acids and proteins: nomenclature, physical and
chemical properties

Aliphatic and aromatic amines. Their physical and chemical properties.
Production of aniline from nitrobenzene. Amino acids, their structure, chemical
properties, production and applications. Proteins. Their structure and biological roles.
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EDUCATIONAL DISCIPLINE CURRICULAR CHART

number
of
e hours
2
53 [72]
8 . . £ . Form of control
nnu.,, Section (topic) name 2 Equipment
Q
2 E
w2 =
Q
s
=W
1 semesters
1. 1.1.Physical and chemical properties of substances. Atoms 3 Calculators; | interview; test;
' and molecules. Symbols of chemical elements Periodic table  written classroom practical exercises
2. 1.2.Atomic mass and molecular mass. The mole and molar 3 Calculators; interview;
mass Periodic table  written home practical exercises;
written classroom practical exercises
3. 1.3.Valence. Chemical equations and their balancing 3 Calculators; interview; test;
Periodic table | situational tasks and tests;
written home practical exercises;
written classroom practical exercises
4. 1.4.Calculations using chemical equations 3 Calculators; interview;
Periodic table  written home practical exercises
5. 1.5.Molar volume of gases. Relative densities of gases 3 Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises
6.  Final lesson on the main concepts and laws of chemistry 5 Calculators; Colloquium
Periodic table
7. | 2.1.The Periodic table of elements 3 Calculators; interview; test;
Periodic table | situational tasks and tests;
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written home practical exercises

8. ' 2.2.Quantum numbers and electron configurations of Calculators; interview; test;
elements Periodic table | written home practical exercises;
written classroom practical exercises
9.  3.1.Types of chemical bonds. Electronegativity Calculators; interview; test;
Periodic table | situational tasks and tests;
written home practical exercises;
written classroom practical exercises
10. | 3.2.0xidation state Calculators; interview; test;
Periodic table | written home practical exercises;
written classroom practical exercises.
11.  3.3.Classification of chemical reactions Calculators; interview;
Periodic table  situational tasks and tests;
written home practical exercises;
written classroom practical exercises.
12. | 3.4.Balancing reduction-oxidation reactions Calculators; interview;
Periodic table | written home practical exercises;
- written classroom practical exercises.
13. | 4.1.Chemical equilibrium. The law of mass action Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
14. ' 4.2.The rate of a chemical reaction. Temperature coefficient Calculators; interview; test;
of a chemical reaction Periodic table | written home practical exercises;
written classroom practical exercises.
2 semesters
15. | Final lesson on the periodic table and the structure of the Calculators; Colloquium
atom, on chemical bonds and structure of matter, chemical Periodic table
kinetics and catalysis
16. | 5.1.0xides: classification, physical and chemical properties Calculators; interview;

Periodic table

written home practical exercises;
written classroom practical exercises.
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17.  5.2.Bases: classification, physical and chemical properties Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
18.  5.3.Acids: classification, physical and chemical properties Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
19. | 5.4.Salts: classification, physical and chemical properties Calculators; interview; test;
Periodic table | written home practical exercises;
written classroom practical exercises.
20. | 5.5.Chains of chemical reactions Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
21. Final lesson on the main types of inorganic chemical Calculators; Colloquium
compounds Periodic table
22.  6.1.Qualitative description of solutions. Solubility of Calculators; interview; test;
chemical compounds in water Periodic table  situational tasks and tests;
written home practical exercises;
written classroom practical exercises.
23. 6.2.Quantitative description of solutions. Mass percentage, Calculators; interview;
molarity Periodic table = written home practical exercises;
written classroom practical exercises.
24. 6.3.Electrolytic dissociation. Weak and strong electrolytes Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
25.  6.4.Jonic equations of chemical reactions Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
26.  6.5.Hydrolysis of inorganic salts Calculators; interview; test;
Periodic table | written home practical exercises;
written classroom practical exercises.
27. Final lesson on solutions and electrolytic dissociation Calculators; Colloquium
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Periodic table

28. | 7.1.Chemistry of hydrogen and its compounds Calculators; visual laboratory-based studies;
Periodic table; | interview;
Set of reactants | written home practical exercises;
written classroom practical exercises.
29. | 7.2.Chemistry of halogens and their compounds Calculators; visual laboratory-based studies;
Periodic table; | interview; test;
Set of reactants | written home practical exercises;
written classroom practical exercises.
30. | 7.3.Chemistry of oxygen and its compounds Calculators; visual laboratory-based studies;
Periodic table; | interview;
Set of reactants | written home practical exercises;
written classroom practical exercises.
31. | 7.4.Chemistry of sulfur and its compounds Calculators; visual laboratory-based studies;
Periodic table; | interview; test;
Set of reactants = written home practical exercises;
written classroom practical exercises.
32. | 7.5.Chemistry of nitrogen and its compounds Calculators; visual laboratory-based studies;
Periodic table; | interview;
Set of reactants | written home practical exercises;
written classroom practical exercises.
33. | 7.6.Chemistry of phosphorus and its compounds Calculators; visual laboratory-based studies;
Periodic table; | interview; test;
Set of reactants | written home practical exercises;
written classroom practical exercises.
34. | 7.7.hemistry of carbon and its compounds Calculators; visual laboratory-based studies;
Periodic table; | interview;
Set of reactants = written home practical exercises;
written classroom practical exercises.
35. | 7.8.Chemistry of silicon and its compounds Calculators; visual laboratory-based studies;

Periodic table;

interview; test;




1o

Set of reactants

written home practical exercises;
written classroom practical exercises.

36. | 7.9.Chemistry of alkali and alkaline-earth metals and their Calculators; visual laboratory-based studies;
compounds Periodic table; | interview;
Set of reactants = written home practical exercises;
written classroom practical exercises.
37. | 7.10.Chemistry of aluminum and iron, and their compounds Calculators; visual laboratory-based studies;
Periodic table; | interview; test;
Set of reactants | written home practical exercises;
written classroom practical exercises.
38. Final lesson on inorganic chemistry Calculators; Colloquium
Periodic table
39. 8.1.Alkanes: nomenclature, physical and chemical properties. Calculators; interview; test;
Periodic table | written home practical exercises;
| written classroom practical exercises.
40. 8.2.Nomenclature and structure of unsaturated hydrocarbons. Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
41. 8.3.Physical and chemical properties of unsaturated Calculators; interview;
hydrocarbons. Periodic table  written home practical exercises;
written classroom practical exercises.
42. 8.4 Polymerization of unsaturated hydrocarbons. Calculators; interview;
Periodic table | written home practical exercises;
written classroom practical exercises.
43. 8.5.Arenes: nomenclature, physical and chemical properties. Calculators; interview; test;
Periodic table  written home practical exercises;
written classroom practical exercises.
44.  8.6.Alcohols and phenols: nomenclature, physical and Calculators; interview;
' chemical properties. Periodic table = written home practical exercises;
written classroom practical exercises.
45.  8.7.Aldehydes and ketones: nomenclature, physical and Calculators; interview;
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chemical properties.

Periodic table

written home practical exercises;
written classroom practical exercises.

46. | 8.8.Carboxylic acids: nomenclature, physical and chemical Calculators; interview;
properties. Periodic table | written home practical exercises;
written classroom practical exercises.
47.  8.9.Esters and fats: nomenclature, physical and chemical Calculators; interview; test;
properties. Periodic table | written home practical exercises;
written classroom practical exercises.
48. | 8.10.Carbohydrates: nomenclature, physical and chemical Calculators; interview;
properties. Periodic table  written home practical exercises;
written classroom practical exercises.
49.  8.11.Amines, amino acids and proteins: nomenclature, Calculators; interview; test
physical and chemical properties. Periodic table | written home practical exercises;
written classroom practical exercises.
50. | Final lesson on organic chemistry Calculators; Colloquium Examination

Periodic table
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INFORMATION AND INSTRUCTIONAL UNIT

LITERATURE

Basic (relevant):

1. Bsemenue B o0uryto xumuio = Introduction to the general chemistry :
npaktukym / B.B.Xpycranés, T.B.Jlatymko, T.A. Xpycranésa. — 2-e u3f., UCIpP. —
Munck : BIMY, 2018. — 144 c.

2 BBesenrie B HeopraHudeckyro xumuioo = Introduction to the inorganic
chemistry : npaktuxkym / B.B.Xpyctanés, T.B.Jlarymko, T.A. Xpycranésa. — 2-€ U3/,
— Musck : BIMY, 2019. — 96 c.

3. Beenenne B opranuueckyro xumuio = Introduction to the organic
chemistry : npaktukym / B.B.Xpycranés, T.B.Jlatymko, T.A.Xpycranésa. — 2-e usz.
— MuHck : BI'MY, 2019. - 112 c.

Additional:

I Ball, D.W. Introductory Chemistry, v. 1.0. / D.W.Ball. Washington : Flat
World Education, Inc., 2014, — 352 p.

2. Wilson, D. Kaplan AP Chemistry 2014-2015 / D.Wilson. New York :
Kaplan Publishing, 2014. — 396 p.

LIST OF AVAILABLE DIAGNOSTIC TOOLS

The following forms are used for competences assessment:

1. Oral form:

— interview;

— situational tasks and tests.

2. Written form:

— test)

— classroom practical exercises;
home practical exercises.
Oral-written form:
Colloquium.

Technical form:
— visual laboratory-based studies.

| w |

o

LIST OF PRACTICAL SKILLS
Writing and balancing chemical equations.
Writing electron configurations.
Balancing redox reactions with the help of the electron-atom method.
Writing short ionic equations.
Solving stoichiometric problems.
Solving problems on the formation of solutions.
Writing kinetic equations.
Writing the constant of equilibrium equations.
Predicting the direction of a shift in chemical equilibrium.

2 ER g Y W3 B =
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10.  Writing structural formulas of organic and inorganic compounds.

LIST OF PRACTICAL LESSONS

Semester |

1. Physical and chemical properties of substances. Atoms and molecules.
Symbols of chemical elements.
Atomic mass and molecular mass. The mole and molar mass.
Valence. Chemical equations and their balancing.
Calculations using chemical equations.
Molar volume of gases. Relative densities of gases.
Final lesson on the main concepts and laws of chemistry.
The Periodic table of elements
Quantum numbers and electron configurations of elements
Chemical bonds and structure of matter. Types of chemical bonds.
Electronegativity.

10. Oxidation state.

11. Classification of chemical reactions.

12. Balancing reduction-oxidation reactions.

13. Chemical equilibrium. The law of mass action.

14. The rate of a chemical reaction. Temperature coefficient of a chemical
reaction.

el clen B Ll ol ol

Semester 2
1. Final lesson on the periodic table and the structure of atom, on chemical
bonds and structure of matter, chemical kinetics and catalysis.
2. Oxides: classification, physical and chemical properties
Bases: classification, physical and chemical properties
Acids: classification, physical and chemical properties
Salts: classification, physical and chemical properties
Chains of chemical reactions
Final lesson on main types of inorganic chemical compounds
Qualitative description of solutions. Solubility of chemical compounds in

98 =1 Oy D e

water.
9. Quantitative description of solutions. Mass percentage, molarity.
10. Electrolytic dissociation. Weak and strong electrolytes.
11. Tonic equations of chemical reactions.
12. Hydrolysis of inorganic salts.
13. Final lesson on solutions and electrolytic dissociation.
14. Chemistry of hydrogen and its compounds.
15. Chemistry of halogens and their compounds.
16. Chemistry of oxygen and its compounds.
17. Chemistry of sulfur and its compounds.
18. Chemistry of nitrogen and its compounds.
19. Chemistry of phosphorus and its compounds.
20. Chemistry of carbon and its compounds.
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23;
24.
25.
26.
27
28.
29
30.
31
32,
33.
34.
35.
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Chemistry of silicon and its compounds.

Chemistry of alkali and alkaline-earth metals and their compounds.
Chemistry of aluminum and iron, and their compounds.

Final lesson on inorganic chemistry

Alkanes: nomenclature, physical and chemical properties.

Nomenclature and structure of unsaturated hydrocarbons.

Physical and chemical properties of unsaturated hydrocarbons.
Polymerization of unsaturated hydrocarbons.

Arenes: nomenclature, physical and chemical properties.

Alcohols and phenols: nomenclature, physical and chemical properties.
Aldehydes and ketones: nomenclature, physical and chemical properties.
Carboxylic acids: nomenclature, physical and chemical properties.
Esters and fats: nomenclature, physical and chemical properties.
Carbohydrates: nomenclature, physical and chemical properties.
Amines, amino acids and proteins: nomenclature, physical and chemical

properties.

36.

Final lesson on organic chemistry.
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MiHiCTIpCTBa aXOBBI 34apOYs MuUHHCTEPCTBO 3paBOOXPAHEHHUS

Pacny6uniki benapych Pecniybnuku benapycs
YcraHoBa aykaisli Yypexnenue 00pazoBaHus
«benapycki n3apikayHbl «benopycckuii rocymapcTBeHHbIH
MebIIBIHCKI YHIBEPCITIT METHITMHCKHH YHUBEPCHTETY
BBIITICKA 3 TIPATAKOJIA Ne 10 BBIIINCKA U3 ITPOTOKOJIA Ne 10
r. MiHck r. MuHCK
23.05.2019

3acefanus kadeapel o0IeH XHMHUN
IIpencenarens: noiu. Xpycranés B.B.
Cekperaps: acc. Monaxopa E.M.

IIPUCYTCTBOBAJIM: 3aenyiommit xadenpoit, nouent Xpycranes B.B., mnpodeccop
broxun A.B., nou. Txages C.B., nou. Jlarymko T.B., mou. Aunnosuu O.B., gou. [lerpymenko
JLT'., nou. Cnepanckas E.Y., nou. ITpoxoposa T.B., ct. mpemomasarenu: Arpaxumosuy 7.0,
Kozen A.P., I03edosuu O.H., Kastonesnu C.P., accucrentsr: Capoxo C.C., Bapuenko C.B.,
Momnaxosa E.M., Knpmko M.A., Peyuxas JX.M., bonmapen O.A., Xamunen C.I., Cemariko
1.B.,Peibak E.H., Koxanosckas E.1O., [Toboiines B.B., nabopantsl: By6ennko T.A., Illectakosa
H.A, Cmupnosa O.H., Kosrapeus E.I1., Komens B.B., JTabyn JI.M., Hukutuna T.B., Cunumxast
H.A.

MMOBECTKA JIHSI

Texyumue nena.

CJHOYIWAJIM: HMudopmanuro pon. Xpycranéea B.B. Jna ciaymareneil 1ojroToBUTENLHOIO
OTJIeJICHHs] HHOCTPAHHBIX YYallUXCsl, W3YYarOIUX MPEAMET «XUMHsS» Ha aHIJIMHACKOM S3BIKE,
NOArOTOBJACHA HOBasg padodas ydeOHas nporpamma. ABTOpeL joil. Xpycranés B.B.. mom.
Jlarymko T.B., acc. Iloboiine B.B. Ilporpamma cocTapjieHa cOrJIacHO y4eOHBIM IUI1aHAM,
opopmiieHa MO MOCIEAHHM TpPeOOBAHUSIM, COINEPIKAHHE €& COOTBETCTBYET PYCCKOS3BIUHOI
BEPCHHU aHAJIOTMYHON IIPOTPaMMEL.

BBLICTYIINJIN: nouent Jlarymko T.B.

JAKJTFOYEHHE: PexoMeHI0BATH NPOrpamMMy 10 TpeaAMETY «XHMHs» JUIsl pACCMOTPEHHS Ha
3ace/IaHMM METOUYECKOH KOMUCCHH MO MEIUKO-OHOJIOTHUECKUM JIMCIUILIHHAM.

A

ITpencenarens, OMEHT ( [N Xpyctanér B.B.

Cekpetapb, aCCHCTEHT @/:%\ Momnaxogra E.M.




MiHicTIpCTRa aX0OBbI 31apOys MHHHCTEPCTRO 3/1PaBOOXPAHCHUA

Pacny6aiki benapych Pecnybinkn benapychb
Veranosa ajiyKallbli Yupex/ieHre 00pa3oBaHus
«benapycki 13spiKayHbl «Benopycckuii rocy1lapeTBEeHHbLH
MeJIBIILIHCK] YHIBEPCITITY MeJIMLIMHCKUI YHUBEPCUTETY
BBIITICKA 3 I1TPATAKOJIA BBLIITTUCKA U3 ITPOTOKOJIA
12.06.2019 Ne 9 12.06.2019 Ne 9
r. MiHck r. MuHck

3ace1aHusA METOILM‘-IGCKOﬁ KOMHCCHH
MC)IHKO-6HOJIOFHLICCKHX JAUCLIMITIIMH

[TpejiceiaTenh KOMHCCUU — JOUECHT, K.M.H. A.B.HanTtypus
Cexperapp — jotent, k.m.u. T.I".Cesepuna

[pucyrersoBau: noi. A.B.Hantypus, 101l C.B.Tkaues, jiou. T.I".CeBepuna, npod.
A.J1.Taranosuy, upod. P.I'3asu, nou. B.I.Jlemenko, oI T.U.Ocrposekast, 1011
O.H.Punetickas, mpoi. H.B.CunenbHukosa, npod. B.AHyuko, nou. C.A.l'y308B, 1011
O.B.Jlonyxos, noit. JI.JI.Haiika, 1o JI.M.Cpluuk

[ToBecTka JHs:

0 O pexkomeHJaluy  yuebHoi 11porpaMMbl «XUMUs» U3 MHOCTPAHHbIX
clylaresiei 110JIr0TOBUTEIIBHOTO OT/E/ICHHMS BI'MY, ofyuaroimxcsi Ha aHIJIMHCKOM
93bIKe, K YTBEpUKICHHIO. ABTOpbI: JIOI. XPYyCTalen B.B., nou. Jlarymko T.B., acc.
IloGoiines B.B.

Wudopmarms norenta Kadenpbl OOIICH XUMHH  yUPEKICHHUA oOpazoBanusi
«Bestopycckuii rocy1apeTBeHHbIH MEHIIMHCKUH yHUBEPCHTETY Tkauera C.B.

CJIVIIAJIA:

Trauesa C.B., KOTOpBLIM MpeicTaBuil Ha PaccMOTPCHME pazpaboTanuyio Ha
kadeape yucOHyr0 TporpamMmy 10 JHCIHILUIMHC «XuMust» s MHOCTPAHHBIX
caymiaresied moJAroTOBUTEIIbHOTO OTIEJICHHUS BI'MYVY, ofyuarommxcst Ha aHrIMHCKOM
g3pike. YueOHas nporpaMMa BKJIIOYAET: YYCOHbIH TMUlaH M3YHCHHA JIMCLHHIUIHDI
«XUMHS» € YUYETOM DPaKTHMYECKHMX 3aHSTHH, BBINTOIHCHUSA KOHTPOJLHAIX pador,
TeMaTHUCCKUI I1aH YUCOHBIX 3aHsATHH, cojiepikKanue JIHCIHUIUIHDL. B nporpamme
NpUBEJIEH Tepedetb TPeOOBAHUH K yCBOCHHUIO yueOHOIro Matepuana, MepedrcieHbl
(bopMBI  KOHTPOIIst  YCBOCHHS 3HaHui. YueOHyl0 Nporpammy 3aBepuiact CIHHCOK
OCHOBHOM ¥ JIONOJHMTEILHOM JTMTEpaTyphbl, PEKOMEHIOBAHHOM JUIs  M3y4CHHMA
JUCIMILTMHBL, U TIepeyeHb HarjisiIHbIX NOCOOHH.

PEIIWJIN:

PexoMeH 10BaTh yueOHYIO ITporpaMmmy « XUMHsD Ul HHOCTPAHHBIX ciyiaresici
NOJArOTOBKUTENLHOrO  oTeienus BI'MY, oOydaromuxcs  Ha AHTJIMMCKOM  SI3bIKC,
(asropel  Xpycranes B.B., Jlarymkxo T.B., [ToGoiines B.B.), K YyTBCPKICHHIO
npopexkropom bI'MYV.

[Ipencenareilh MCTOAMYECKOM KOMUCCHH /
MEIMKO-OMOJIOTHUECKIX JIMCHMIIINH, JOIEHT /W B. Yantypus

CekpeTraphp, JIOLUCHT T.I'. CerepuHa
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