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L The content of science.

The purpose of general chemistry is to teach future chemistry teachers the most
important basic theoretical laws in chemistry, o provide studenis with knowledge
that meets the Staie Education Standard and qualifications, to develop natural
résources of the Republic and products from them for each subject, It is to show the
| educational and educational importance of teaching by explaining the output, and to
carry out orientation to the profession by in-depth coverape of issues related to
chemistry courses of schools, academic lyceums and vocational eolleges.

Tasks of general chemistry - on the basis of the National Personnel Training Program,
students are required to be able to work with chemical containers, chemical reagents,
gas and electric heating devices, weigh on modem balances during the study perind,
as the possibility of conducting experiments in general chemistry is very high. . 1o be
able to conduct various laboratory experiments, to conduct varions experiments with
the help of glass wbes and containers, to be able to make devices, to be able 1o analyze
educational literature, to have the skills and abilities to conduct calculations with
chemical formulas and equations requined.

IL. Thearetical pari (lecture sessions)
ILL The subject includes the following topics:

Topie 1. Objectives and tasks of branches of the scicnce "Subject of general
chemistry, history of development”.

Enter. Chemistry and its tasks. Connection of chemistry with biology, physics and
other seiences. The history of the formation and development of chemistry. Pre-
Alchemy and Alchemical Era. The era of unification of chemical knowledge. The |
age of quantitative laws, the modern age of chemistry. Development of chemical
science and industry in Uzbekistan,

Topic 2. Basic concepis and laws of chemistry. Atomic-melecular theory
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substance. The phenomenon of allotropy. Elements in which the phenomenon of
allotropy occurs and the causes of allotropy, Complex maiter, substance and matter,
laws of conservation of mass and energy of substances, connection between mass

and energy,

Topic 3. The law of constancy of composition. Law of Equivalenis
The law of constancy of composition. Dal'tonids and Bertholids. Law of Equivalents.

and their chemical processes,

Topic 4. Atomic and molecular mass, Avogadro's number, mole, molar
mass

Relative stomic and molecular mass. Molar mass. Avogadro’s number, mole, molar
miass. Determination of atomic mass, the reality of atoms and molecules. Dulong-Pii
and Stanislao Canitsare methods, Perrin experiments.

Topic 5. 1deal gas laws
Gay-Lussac's Law of Volume Ratios. [deal gas lows., Determination of molecular
miasses of gaseous substances. Application of Claiperon-Mendeleev equation.

Topic 6. D. 1. Mendeleev's periodic law of chemical elements and periodic
system of elements

Preliminary researches on classification of chemical elements. The discovery of the
| periodic law, the periodic table of elements and its structure. Modemn definition of
| periodic law. The periodic law and the progress of the periodic table, Distribution of
chemical elements in the Earth's crust and in the Universe.

Topic 7. Periodic and noa-periodic properties of chemical elemenis
Properties of free atoms. Atomic and ionic radii. lonization potential. Electron
susceptibility, Electronegativity. Diamagnetism and paramagnetism.,

Topic 8. Modern theory of atomic structure

G. Mozli's law, atomic spectra, atomic structure. E. Rutherford's theory, Wiels Bohe
theory. E. Schriddinger's equation, M. Bohr's postulates and wave mechanics, The
beginnings of quantum mechanics. The two natures of light.

Topic 9, Quantum sumbers. Atomic nucleus.
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Atomic-molecular theory. Chemical element. Chemical formulas, A simple

Methods of determining equivalent molar masses in simple and complex substances |
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Cuantum numbers, The structure of electron levels in atoms. Distribution of
glectrons in an alom. s-, p-, d- and [~ elements. Vertical, horizontal, diagonal
similarities and secondary periodicity in the periodic table. The structure of the
atomic nucleus, the structure, the transformation of elements into each other and the
origin of radioactive substinces, radioactive decay, artificial radioactivity, nuclear
energy, chemical elements.

Topie 10. Development and general deseription of the concept of chemical
bonding

The theory of chemical bonding, Basic deseription of chemical bond.
Elecironegativity. Chemical bond and its types: covalent and ionic bond. Types of
| covalent bonds: polar and nonpolar covalent bonds, Covalent bond formation
methods: odd electron pairing and donor-acceptor bond formation mechanism,

Topic 11. Properties of covalent bonds, Hybridization of electronic orbitals
Bond length, bond energy, bond directivity. Hybridization of electronic orbitals.
Types of hybridization.

Topic 12: Molecular orbitals method and its main features

Molecular orbitals method and its main features. Method of molecular orbitals.
Studying the formation of simple and complex substances based on the method of
molecubar orbitals.

Topic 13. lonie, intermolecular and hydrogen bonds and their characteristics

- Mechanisms of formation of ionic bonds of substances, intermolecular and hydrogen
' bonds in molecules, and their characteristics. lonic, hydrogen and metallic bonds and
their characieristics.

Topie 14. Coordination and chemical bonding in organic compounds

The nature of chemical bonding in coardination compounds. Electrostatic {Kossel-
Magnus) theory. Covalent, valence and magnetic field theories. Chemical bond in
OrEanic compounds,

Topic 15, Structural theories of crystalline substances
Crvstal laffice types. Atomic, metallic, ionic and molecular crystal lattices. Their

structure and properties. somorphism, polymorphism,

Topic 16. Chemical reaction rate

Chemical kinetics and its importance in chemical reactions. Chemical reaction rate.,
Dependence of reaction rate on concentration and temperature. Activation energy of
a chemical reaction. Catalysts and their types. Inhibitors. Enzymes. Application of
catalysis in industry.

Topic 17. Chemical equilibrium and conditions for its displacement. The Le-
Chiitelet principle

Chemical equilibrium, Chemical equilibrium constant. Shifting chemical
equilibrium - Le-Chatelee’s principle. Factors affecting systems in equilibrium,
Other methods for expressing equilibrium processes and their mathematical
EXpressions.

Topic 18. Energetics of chemical processes
Chemical reactions heat effect. Heat of formation of chemical compounds, GESS

law. First and second law of thermodynamics, entropy and enthalpy factors.
Characteristic functions

Tapic 19. Water, water in nature, anomalous properties of waler

Water purification, water molecule structure, physical and chemical propertics of
water, Water hardness and methods of loss. Industrial and wastewater treatment
methods,

Topic 20. General description of dispersed systems and their division into
classes

Suspended systems {suspension and emulsions), colloidal solutions, real solutions.
Mechanism of melting process. Solubility of solids in water, Solubility coefficient.
Saturated solutions. Solubility curves. Dissolution laws of liquids and pases.

Topic 21. Concentrations of solutions and methods of their expression
Percent, molar, normal, melar and titer concentrations, their similarities and
differences. Relationship between solution concentrations

Tapic I2. Properties of solutions,
Vapor pressure of solutions, F. Raoul's first and second laws, nature of solutions.

Topic 23. Theory of electrolyiic dissociation




Electrolytes and electrolytes. Basic rules of electrolytic dissociation theory. Degnee
of elecirolytic dissociation. Acids, bases, salts from the point of view of elecirolytic
dissociation theory, Electrolytic dissociation of water, pH-hydrogen indicator,
Topic 24. lon exchange reactions in electrolyte solutions. Hydrolysis of salts
lon exchange reactions in electrolyte selutions. Hydrolysis of salts and their types.
Theories of acids and bases.

Topic 25. Oxidation-reduction process
Reactions in which atoms of elements change with and without changes in oxidation
state. Oxidation and reduction process, Oxidizing and reducing agenis.

Topic 26, Types of redox reactions
Types of redox reactions. Methods of forming equations of oxidation-reduction
reactions: electron balance and ion-electron methods.

Topic 27, Galvanic elements
Stress series of metals. Galvanic elements. Hydrogen electrode. Accumulators.
Corrosion of metals,

Topic 28. Electralysis and related laws,
Electrolysis of liguids and solutions. Laws of electralysis.

Topic 29. General information about coordination compounds.

General information about coordination compounds. A, Werner's coordination
theory. Types of coordination compounds, clustérs of metals, classes of coordination
compounds

Topic 30: Naming, isomerism and practical importance of coordination
com pounds

Maming coordination compounds, lsomerism phenomenon in  coordination
compounds, Important rules of coordination compounds, Geometry and stability of
coordination compounds. Practical importance of coordination compounds

L. Instructions and recommendations on the organization of practical

waork
Students are given practical training on theoretical topics. It helps to develop
practical skills and competence in the subjects. Practical classes are held based on
presentations on the topics covered in the lecture, using interactive methods. The
recommended topics are chosen according to the situation, depending on the
possibility,
Recommended topics for practical training:
| 1. Basic concepts and laws of chemistry.

2. Development of atomic structure and periodic law. Synthesis of transuranic
elements.

3. Laws of filling atomic orbitals with electrons. Klechkovsky's rule. Hund's rule and
Pauli's principle.

4. Quantum mechanical theory of covalent bonds.

4. Types of hybridization of atomic orbitals,

6. Molecular orbital method (MO). The order of filling of MOs with electrons.
Write electronic formulas of molecules.
7. Chemical reaction rate.

8. Chemical balance.

9, Solutions. Solving problems related to solutions.

10, Basic nules of electrolyvtic dissociation theory. The mechanism of the
dissociation process.

11, lIon exchange reactions in electrolyte solutions. Hydrolysis of sals.

1 2. Onidation-reduction reactions.

13. Electrolysis. Laws of electrolysis

14, Coordination compounds and their properties.

IV. Recommended topics for laboratory work:

In the labomatory sessions, students learn various indicators of chemical processes,
perform experiments on the conditions necessary for the departure of chemical
processes, and develop practical skills and competences in the methods of calculation
and drawing tables and graphs. The recommended topics are chosen sccording to the
situsation, depending on the possibility,

| Rules of work in a general chemical laboratory. Instruments used in a general
| chemistry laboratory and rules for working with them

| 2. Methods of purification of substances. Periodic changes in the propertics of
| elements, simple and complex substances

3. Experiments on the law of consenvtion of mass of matter. Experiments on the
extraction and chemical properties of oxides

4. Experiments on the extraction and chemical properties of bases

5. Experiments on the extraction and chemieal properties of acids

fi. Performing experiments on the extraction of salts. Chemical properties of salts

7. Types of crystal lattice

B. The effect of the concentration of subsiances on the rate of a chemical reaction.
Effect of temperature on the rale of chemical reaction. Catalysis. Conducting
chemical equilibrium experiments

9, Solutions. Conduct solubility experiments
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10 Concentration of solutions. Preparation of solutions with a percentage
concentration.
11 Preparation of molar concentration solutions. Preparation of normal concentration
solutions,
12 Electrelvtic dissociation and electrical conductivity of solutions. lon exchange
reactions Hydrolysis of salts
13 Experiments on oxidation-reduction reactions.
14 Experimental problems on galvanic clements Experimental problems on
electrolysis
15 Experiments on the preparation and properties of coordination compounds

V. Independent education and independent work
Assessment of independent leaming is carried out by students’ completion of
assigned practical projects in a team and individually. Each student is given one team

project and two individual projects. The student studies and conducts research on the |

given issue, understanding the goals and objectives of the assigned project. Analyzes
the obtained results, prepanes presentations with conclusions and defends them, The
number, subject, content of the projects, methods of implementation and deadlines
are fiilly disclosed in the working science program.

Recommended topics of independent study:

1. General chemisiry and the history of its development and its connection with otier
sciences,

2, Contribution of scientists 1o the development of general chemistry.

3. Development of chemistry in Uzbekistan.

4. Calculations related to the basic concepts of chemistry.
5. Basic laws of chemistry.
6. Calculations related to the basic laws of chemistry.

7. Chemical reactions and their division into classes,

8. Simple and complex substances and their importance,
b, General information about important classes of chemical compounds.

10, Owides, naming, Groups of oxides: basic, acidic, amphoteric, neutral oxides.

11. Production and chemical properties of oxides.

12, Acids. Oxygenated and non-oxygenated acids. Basicity of acids.

13. Naming, extraction, chemical propertics of acids,

I4. Bases, naming. Alkalis. Amphoteric hydroxides.

15. Derivation and properties of bases,

16, Salts. Groups of salts: medium, sour, basic, double, mixed and complex salts,
17. Naming of salis, methods of extraction, properties.

I8, The beginning of gquantum mechanics. The fact that quantum numbers are
parameters that determine the wave function,

19. X-ray spectra characterizing atoms.

20. Periodic and non-periodic properties of atoms,

21. Nuclear reactions and exercises related to them.

22, Periodic law and periodic system, and its importance.

23, Possibilities of synthesis of super heavy elements.

24, Development of ideas about chemical bonding.

25, Properties of covalent bond.

26, The method of atomic orbitals. Hybridization and its types.

27. The method of molecular orbifals and the structure of varous molecules
hased on il

28. Thermal effect of chemical reactions. GESs Law.

29. Chemical reaction rate. Factors affecting the rate of a chemical reaction.
30. Chemical equilibrivwm and its shift.

3l. Laws of thermodynamics. Enthalpy and entropy,

32. Classification and theoretical laws of organic compounds.

33, Hydrocarbons and their propertics.

34, Oxygenated organic compounds and their properties,

35. Solutions and calculations related to them,

36. Basic rules of electrolytic dissociation theory,

37. Hydrolysis of salis and its mechanism. Types of hydrolysis of salis,

38, Oxidation-reduction reactions and calculations based on them.

39, Laws of electrolysis and calculations based on them.

40, Coordination compounds, Basie rules of A. Wemer's coordination theory,

V1. Content of training practice
Training practice is held for 2 weeks.

Practice is organized in educational and scientific laboratories of the
department, During training, students get scquainted with modem laboratory devices
and leam the principle of operation. He will also have the skills to provide first aid
in case of injury, follow safety techniques, and fulfill the general requirements for
the laboratory cabinet. They will acquire skills in preparation of solutions for
analysis, sorling, storage and disposal of solutions. The operation is organized on the
basis of the tasks and assignments specified in the plan-graph. At the end of the
practice, students submit a repont in the established order. The results of the defense
of the report are recorded in the record and signed by the head of practice and the
head of the depariment.
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VII. Learning outcomes {competencies to be formed) _|
As a result of mastering the subject, the student:

- The basic concept of the science of "general chemistry”, chemical changes that oceur in
the transformation of substances info each other, stoichiometric laws in chemical
processes, impressions on the atomic structure, periodic properties in the periodic system,
metal and metal properties, chemical bonds in substances types of compounds, geometry,
structure of substances, types of crystal lattices, hybridization of substances, chnuilcu.l
kinetics, solution and dissociation, hydrolysis of salts, solution medium, concentration
relationship, preparation of different concentration solutions, oxidation-reduction
processes, elecirolysis on chemical processes

to have an imagination; (knowledge)

- To be able to independently apply what you have learned from general chemiztry in
laboratory conditions, to distinguish substances from each other, to b able 1o analyze gas
problems using equivalence, gas laws, Claiperon Mendeleev equations, to be able 1o
predict the properties of substances depending on their chemical bond and structure, ar
knowing the nature of the garden through its opposite properties, heing able to comectly
understand the peneral laws of chemistry in understanding other departments of
chemistry, being able 1o independently use the “National Certificate” issues and
theoretical tests with proper analysis; (skill).

- From general chemistry - about the amount of matter and mixture of pases, percentages
composition of elements, equivalent law, solutions, chemical reaction rate and
equilibrium percentage, molar, normal, solubility, molelity, solution titer, 'h_-,lmu-g?n
index, oxidation-reduction, electrolysis should have the skills to use modern methods in
solying problems.

VIIL. Educational technologies and methods:
* Jectures;
= interactive case studies;
« seminars (logical thinking, quick questions and answers);
= work in groups;
= making presentations;
« individual projects;
« projects to work as a team and create

IX. Requirements for obtaining loans: .

Full mastery of theoretical and methodological concepts related to science,
ability to comrectly reflect the results of analysis, independent ohservation of the
studied processes and concepts, performance of tasks and tasks given in the current
and interim control forms, final control it is necessary to complete written
assignments based on options.

Basic literature
I. Lawric Rvan and Roger Norris., Cambridge International AS and A Lewvel
Chemistry Coursbook. Cambridge University Press.
2. Parpivev M.A., Rakhimov H.R., Muftakhov AG. Theoretical foundations of
inorganic chemistry. Tashkent: Uzbekistan, 2000,
3. Tracy Poulesn., General Chemistry. Copyright {C) 2010, CK-12 Foundation,
www.ckl2.org
4. Q. Akhmerov, A. Jalilov, R. Sayfidinov. General and inorganic chemistry.
Tashkent: Uzbekistan, 2003,
5. R.Berdikulowv, Sh, Mirkomilov, A. Yu. [skandarov and others. Inorganic
chemistry. Tashkent: 2018,
6. ANu lskandarov. Chemistry problem solving methodology. Tashkent:
Lizbekistan. 2018.
7. Spbirov Z. Orpganic chemistry. Tashkent: Contact, 2005,

Additional literature:
B. Raymond Chang. General Chemistry: The Essential Concepls 5th Edition,
MeGraw-Hill Education; England 2013,
9. V. Y. Gankin & Y. V. Gankin. General Chemistry. Institute of Theoretical
Chemistry, Boston, USA, 2012,
10, Yu.T. Tashpelatow, N.G Rakhmatullaev, A Yu.lskandarov, Solving problems in
inorganic chemistry. Tashkent-2003,
11, Parpiyvev M.A,, Muftakhov A.G., Rakhimov H.R. Inorganic chemistry. Tashkent:
Lzbhekistan. -2003.

I2. Umarow B, Organic chemistry / Tashkent. - Economy - finance, - 2007. - 398

Information sources
1. httpedfwowrw, unilibrary uz/
2. htpefiweww ziyonet.uz
3. hiips:www.natlib.uz
4. httpafwww.eduuz - website of the Ministry of Higher Education, Science and
Inmovation of the Republic of Uzbekistan.
5. hitp:www nzedu uz - the website of the Ministry of Public Education of the
Republic of Uzbekistan,
6. hitp=ffwww. gov.uz — the portal of the Government of the Republic of Uzbekistan.
7. www. pedagog.uz

8. www.espiuz

9. www.ziyonet.uz - Ziyonet information and educational resources portal
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2023/2024-0*quv yilida bakalavriat
ta'lim yo*nalishlarida mutaxassislik
fanlarini ingliz tilida o‘qitish to‘g‘risida

Ofzbekiston  Respublikasi  Prezidentining  2017-yil  27-iyuldagi
PQ-3151-sonli “Oliy ma’lumotli mutaxassislarni tayyorlash sifatini oshirishda
iqtisodiy sohalari va tarmoglarining ishtirokini yanada kengaytirish chora tadbirlari
to‘g‘risida”gi qarorining S5-bandida belgilangan vazifalar ijrosini ta’minlash
magqsadida

BUYURAMAN

1.  O‘zbekiston Respublikasi Prezidentining 2017-yil 27-iyuldagi
PQ-3151-sonli “Oliy ma'lumotli mutaxassislarni tayyorlash sifatini oshirishda
iqtisodiy sohalari va tarmoglarining ishtirokini yanada kengaytirish chora tadbirlari
to‘g‘risida”gi garorining 5-bandi rahbarlik va ijro uchun gabul gilinsin,

2. O‘quv ishlari bo‘yicha prorektor D.B.Axmadjanov, O‘quv-uslubiy
boshgarma boshlig‘i M.J.Boltayev va barcha fakultet dekanlariga:

2023/2024-0'quv yilida bakalavriat ta'lim yo‘nalishlarining barcha
kurslarida mutaxassislik fanlarini ingliz tilida o*gitishni bosgichma-bosqich tashkil
etish, ingliz tilida dars o‘tadigan professor-o‘qituvchilarni magsadli tayyorlash,
ularning xorijda tegishli tayyorgarlikdan o‘tishini tashkil etish, shuningdek, o'quv
mashg’ulotlarini olib borishga xorijiy mutaxassislarda bugungi kunda
foydalanilayotgan zamonaviy o‘quv adabiyotlari asosida o‘qitilishini yo‘lga
qo‘yish vazifalari yuklatilsin,

3. 2023/2024-o'quv  yilida  bakalavriat ta’lim  yo'nalishlarida
mutaxassislik fanlarini ingliz tilida olib boruvchi professor-o‘qutuvchilar tarkibi
ilovaga muvofiq tasdiglansin.

4. Ushbu buyrugni elektron shaklda tegishliligi bo*yicha mas’ullarga
yetkazish devonxona mudiri [.Rajabova zimmasiga topshirilsin.

. Mazkur buyrugning bajarilishini nazorat gilish o*quv ishlari bo'yicha
prorektor D.B.Axmadjanov zimmasiga yuklatilsin.
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No Professor o‘gituvchining Ta’lim Dars beradigan | Fanining nomi
= F.I.SH yo‘nalishi kursi, guruhi (inglizcha)
Elementary
mathematics
. (Algebra),
: g Matematika va 2-kurs 22/8 :
1 | Raupova Mohinur Haydar gizi oo it garth Mathematical
analysis,
Algebra and theory
numbers
Computer support
1-kurs 23/6 from science,
, Ibodullayev Doniyor Matematika va guruh, Information
Quvondigovich informatika 2-kurs 22/8 security,
guruh Network
technologies
Rajabov Oybek Tog aymurod Matematika va 2-kurs 22/8 WP?: techn:zl:gg e
3 o'g'li informatika guruh | &
anguages
2-kurs 22/8 Of differential
; _ Matematika va guruh, equations,
4 | Israilova Feruza Akbar qizi i farmatika L-kurs 23/6 Of geometry
guruh
Of elementary
A mathematics
PO Matematika va 2-kurs 22/8
5 | Quljonov Nodir Jonadil o’g’hi : : (geometry),
informatika guruh Mathermatical
literacy
Gid hamrohligi :
i : e . 2-kurs 22/2 | basis of
6 | Mahkamov Doston Shokiro*g'li | va tﬁl]irl'llﬂllﬂlk gurfuh chtZurism
faolivati
World histo
- Kamoliddiunov FE}IT“I Tarix i {mrr:rst r«w:u:nr\‘?r
Burxoniddin UHE{II El.lﬂ.lh pﬂnﬂd}
Cooperation of
% ‘r’n"lﬁlnshev Umrzoq Xamza Tarix 4-%{]}3 international
o'g'li & organizations
9 | Tillaboyeva Dono Nazm qizi Biologiya 3-kurs 21/1 Plant physiology
Enviromental
Ramazanov Baxtiyor W : sr:i:urilt:-,r and
10 Ramazanovich Biologiya 2-kurs 22/1 sustainable
development
Ny .. General
11 | Xushvatov Suyun Yusup o'g'li Fizika va kimyo 1-kurs 23/1 chemistry
Eshniyozova Nargiza - . General
12 N-::rqtiriwna Fizika va kimyo 1-kurs 23/2A chemiiitey




