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L The content of sclence, 1
The purpose of general chemistry is o teach Tuture chemistry teachers the mosi |
important basic theoretical laws in chemistry, 10 provide students with knowledge
that meets the Siate Education Stendard and qualifications, i develop nanisal
resaunces o the Republic and products from them for each subject. It is to show (he
educational and educational importance of teaching by explaining the output, and 1o
carry ouf ofientation to the profession by in-depth covernge of issues related 1o
chemistry coitrses of schools, scodemic lyceumas end vacational calleges.

Tasks of general chemistry - on the basis of the National Personnel Training Program,
studenis are required io be able 1o work with chemical containers, chemical reagents,
gas and electric heating devices, weigh on modem balances during the study period,
| 5 the poasibility of conducting cxperiments in gener chemistry is very high, , 1o be
| whle to conduct various laboratory expertments, to conduct various experiments: with
| the belp of glass tubes and containers, 1o be abie to make devices, to be shie o analyze
| educational literature, to have the skills and abilities to conduct calcalations with
' chemical formulas snd equations required.

Il Theoretical part (bectare sessians)
ILL The subject includes the followlng topics:

Topic 1. Objectives and tasks of branches of the science " Subject of general
chemistry, histary of development”.

Enter. Chemistry and its tasks. Connection of chemistry with biology, physics and
ather sciences, The history of the formation and development of chemisry. Pre-
Alchemy and Alchemical Er. The ern of unification of chemical knowledge. The
age of quantitative laws, the modem age of chemistry, Development of chemical
schence and indhestry in Uzbekistan.

Topic 1. Basic concepts and lews of chemistry. Atomic-molecular theory

----- —

1

bows of conservation of mass and encrgy of subsiances, cogclicn betwean mass

Awmsc-molecular theory, Chemical eclement Chemical formulas. A simple |
substance. The phenomenon of alloropy. Elements m which the phenomenon of
nllotropy cocurs and the causes of allotropy, Complex matier, substance and matier,

Topic 3. The taw of constancy of composition. Law of Equivalents

The kaw of constancy of compaosition. Dal'tonids and Bertholids. Law of Equivalents.
Methods of desermining equivalent molar masses in simple and complex substances
and iheir chemical processes,

Topic 4, Atomic snd moblecular mass, Avogadro’s number, mole, maolar
THHES

Relstrve atomic and mobecular mass. Molsr mass. Avogadne's number, mole, molar
mass. Determinstion of atamic mass, the reality of atoms and molecules. Dulong-Pr
and Staniskes Caititaaro muethods, Pesvin experiments.

Topic 5. Ideal gas lnws
Ciay-Lussac’s Law of Volume Fatios. ldesl gas laws. Delermination of mobecular
masses of gaseous sabstances. Application of Claiperon-Mendeboey cquation,

Tapic 6. D. 1. Mendeleew's periodic law of chemical elements sl perbodic
system of elemeniz

Prefiminary researches on classification of chemical elements. The discovery of the |
periodic law, the periodic table of elements and its sincture. Modern definition of |
periodic law. The periodic Inw and the progress of the perfodic table, Distribution of |
chemical elements in the Earth's crust and in the Universe.

Tapie T. Periodic snd noo-perisdic properiies of chemicnl elements
Properties of free atoms, Atomic and onie rdii lonization potentinl, Electron

susceptibility. Electronegativity. Diamagnetism and parmmognetism.

Topic 8. Modern theory of atomic struciure

0. Maozli's law, atomic spectra, stomic structure. E. Rutherford's theory, Wiels Bohr
theory. E Schrivdinger's equation, N. Bohr's postulaies and wave mechanics, The
beginnings of quantum mechanics. The two natures of light.

Tuje 9. Quuntum aumbers, Amomic nuclens.
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Quantum numbers. The structure of ebectron levels in atoms, Distribution of
| electrns in an atom. 8-, pr, d- and - elements. Vertical, horirontal, disgonal
similarities ond secondary periodicity in the periodic table. The struciure of the
atmmbe nucleus, the snectire, the tmesformation of elements into each other and ihe
origin of radioactive substances, msdioactive decay, antificial radiosctivity, nuchear
energy, chemical elements.

Topic 10, Development and geaeral description of the concept of chembeal
bending

The theory of chemical bosding. Basic deseription of chemical bond
Electremegativity. Chemical bonid and fis tvpes: covaleni and borle bond. Types of
covalent bonds: polar end aonpoler covalent bomds, Covalemt bend formntion
m:mmpﬁu-ﬁmmrmmm.

Taopie 11. Properties of covalent bonds. Hybridizstion of electronic arbitals
Bond length, bond esergy, bond directivity, Hybridization of electronic orhitals,
Types of kybridizatbon.

| Topie 12: Malecular orbitals method and ds mgln features
!M:rbamﬂarnrhiuhmmndmd its main festares. Method of molecalar orbitnls

| Studying the formation of simple and complex substances based on the method of
mdecular orbitals,

Topic 13. lowic, intermotecular and hydrogen bands and their charscteristics

hiechanisms of formation of ionic bonds of suhatances, mtermolecular and ydrogen
bends in molecules, andl their characteristics, lonie, hydrogen and metallic honds and |
their charscteristics. '

Topic 14 Coordination and chemical booding in arganic compounds
The natuare of clembcal bonding in coordiation compounds; Electrostatic (Kossel-
Magnus) theory, Covalent, valence and muagnetic febd theories. Chembeal bond n

prpanic conypounds,

| Tapic 15. Structural thearies of crystalline sulsiances
| Crystal taitice types. Atomic, metallie, foaic and moleculsr crysial lanices. Their
:iwu:lunuul properties, Isomorphsm, polymorphism.

| miethodi.

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

Tophe 17. Chemical equilibrinm and conditions for its displacement. The Le-
Chditelet principle

Chemical equilibrium.  Chemical equilibrium  constami. Shifting chemical
oquillibriem - Le-Clunielee's principhe. Factors allecting syeiems In equilibriem,
Other methods for expressing equilibrlem processes and thelr  mathemntical
expressions.

anIr.' 18, Energetics of chemical processes

Chemical reactions heat effect. Heat of formation of chemical compounds, GESS
law, First and second law of themodynmmics, entropy and enthalpy factors.
Characteristic functions

Tuopic 19, Water, water in nature, anomalous properties of water
Water purification, water molecule structure, physical and chemical propertica af
water, Water hardness and methods of loss. Industrial and wastewater treatment |

Tople 2. Genernl deseription of dispersed systems and their division into
elansey

Suspended systems (suspension and emulsions), collaidal solutions, real solutions.
Mechanism of melting process. Solubility of solids in water, Solubility coefficiens.
Saturated solutions. Selubility curves. Disselution laws of liquids and gases,

Topic 21. Concentrations of salutions and methods of their expression
Percent, mclar, mormal, molar and tier concentrations, their similaritics and
differcaices. Relstionship between solution concentrations

Topic 22, Properties of solutions
Vapor pressure of solistions, F, Raoul's first and second laws, nature of sobutions.

Topic 23. Theary of electralytic dissociation

lTﬂﬂc I Chemical reaction raie




Eleciralyies and electrolyies, Basic rules of eleciralviic diseciation theony, Degres
of electrolytic dissocintion. Acids, bases, salts from the point of view of electrolylic
dissociation theory. Elecrolytic dissociation of waier, pH-hydrogen indicator.
Topic 24. lon exchange resciions in electrolyie solotions. Hydrolysis of salis
lon exchange reactions in elecirolyte solutions. Hydrolysis of salis and their types.
Theories of acids and bases

Topie 25. Duidation-reduction process
Reactions in which afoms of elements change with and withoat changes in oxidntion
gtafe. Oxidation and redsction process. Oxidizing asd reducing agents.

Tapic 2i. Types of redox reactisns
Types of redox reactions. Methods of forming equations of oxiglation-reduction
reaciions: electon balance and ion-eleciron methods.

Topic 7. Galvanic elemenis
Stress meries af metals, Gabamic elemenis. Hydropen electrode. Accumulsiors,
Corroston of meinks.

Taopic 1§, Electrolysis and related laws.
Electralysis of liguids and solistions. Laws of electrolysis.

Tople 29, General lnformation sboot cosrdination compoands,
General information about coondination compounds, A, Wemner's coondination
theory, Types of cocndination compounds, clusters of motsls, classes of coordingtian

compounds |

Topic M: Naming, isomerism and practical mmportance of coordination
componnds

Maming coordination compounds, lsomerism  phenomenon o coardinaiion |
compounds, Imperan nees of ceordination compounds, Geometry and siability of
coardination compounds. Practical imporiance of coordination compounds

11, Imstructions apd recoonmendotfions on the organization of practical

wiork
Studeniz are piven practical trainieg on theorefical topics. 11 helps o develop
pracibcal skills and compeience n the subpects. Practieal classes are held based on
presentations on the topics covered in the lechisre, using imlerctive methods. The
recommensded topics are chosen according to the situstion, depending on the
Recommended topbes for practienl irnining:
I. Basic concepls and laws of chemislry.

'L Development of atomic structure and periodic law. Synthesis of transuranic |
| elemends,

3. Laws of filling ntomic orbitals with electrons. Klechkovsky's rube, Hund's rule and
! Faul’s principle,

4, Duanham mechankcal theory of eovalent bands.

5. Types of hybridization of atomic orhilals.

&. Molecular orbital method (MO} The order of filling of MOs with electrons.
Write electronle formules of molecules.

7, Chermical reaclion mle.

#. Chamical balance.

4_ Solutions. Solving problems nelated e solutions.

10. Basic mbes of electrolylic dissocialion theory. The mechanbsm of the
dissncingion prooess,

L1, lom exchange reactions in electrobyte solations. Flydrolysis of salts.

12, Cexldntion-reduction reactions.

13, Electrolysis. Laws of electrolysis

14, Coordination compounds and thel properties.

Iv. Recommended topies for laboratory work:

I the laboratory sesslons, students leam varbous imficators of chemical processes,
perform experiments on the conditions necessary for the departure of chemical
processes, and develop practical skills and compstences in the methods of caleulstion
armdl draswing tables and graphs. The recommended topics are chesen sccording to the
sibuticn, depending an the possildbty.

I Rules of work m & geneml chemaical laborstory. Instruments used in a penecral
chemistry lsbarabory and rules for working with them

2. Methods of purification of substanoes. Periodic changes i the properties of
clements, simple and complex substances

3. Experiments on the lnw of conservation of mass of matter, Expeviments on the
exiraciion and chembcal propertics of oxides

4, Experiments an the extraction and clhemical properties of bases

5, Experiments on the extraction and chemical properties of acids

6. Performing experiments on the extraction of salls. Chemical properties of salts

7. Typees of crystal latice

8. The elfect af the concentration of subislamces on the rate of & chemical resction.
Effect of temperature on the rafe of chemical reaction, Catalysis. Conducting
chemical equilibrium experimenis

0. Splutions. Conduct sofubility experimenis
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It Concentraticn of solutions, Prepamtion of solutions with & perceniage
EcCENIERTnN.
11 Preparation of molar concentration seluions. Preparation of normal concenfration
solutions,
12 Electrolytic dissociation and electrical conductivity of solutions, lon exchange
reactions Hydrolysis of salts
13 Experiments on oxidaibon-reduction reactions.
14 Experimentnl problems on galvanic elements Experimental problems on
electrolysis
|5 Experiments on the preparation and properties of coonlinetion compounds

W. Lndependent education and independent work
Assessment of independent leaming s curried out by stodents’ completion of
. ussigned practical projects in a team and individually. Each student is given one team
| project and two individunl projects. The student studses and conducts research on the
given issioe, understamling the goals ard objectives of the msigned project. Analyzes
the ohiaiped resalls, prepanes preseatations with conclusions and defends them. The |
number, subpecl, conenl of the projects, methods of Implementation and deadlines
are fully dischosed in the working science program,
Recommended topics of independent study;
1. General chemistry and ibe history of s development and its connection with other
SCIEMOEE,
2. Contribugion of scientists to the development of general chemistry.
1. Devebopment of chemiztry in Lzbekistan.
i, Calculntions reisied to the basic concepis of chemisiry,
5. Basic laws of chemistry.
| 6, Calculations related to the basic laws of chemistry.
| 7. Chiemical reactions and their division into classes.
£. Simple and complex subsiances and their imporiance,
9, General information about important clisses of chemical compounids.
10. Oxides, naming. Groups of exides: basic, acidic, nmphoteric, peutral oxides,
11, roduetion and chemical propertics of oxides.
12, Acids, Oxygenated and non-oxygenaied acids. Basicity of acids,
| 1. Maming, extraciion, chemical propesnbes of aclds,
| 4. Bases, naming. Alknlis, Amphoteric hydroxides.
L5, Derivation and properties of hases,
16, Salte. Chroups of salis: medium, sour, basie, double, mixed and complex salts,

I7. Naming of salts, methods of extraction, propertics.

I8, The bepinning of quanium mechanics. The fact that quanium numbers are
prramestens that delesmine the wave function,

19, X-ray spectra chamcienizing nsomes.,

20, Perbodic and non-periodic properties of aboms,

21. Muchenr resctions and exercites related 1o thon,

22, Perindic law and periodic system, and its importance,

13, Possibilities of symthesis of super heavy elements,

24. Drevelopoment of ideas about chembcal bonding.

15. Properibes ol covalent bond.

6. The method of atomic arbitals. Hybradizaton and s types.

7. The method of molecular orbitals and the sirectuire of yarious molecabes
hasedd on 1.

| 2B. Themma| effect of chemical reactions. GES4 Law,

11'9'. Chemical reaction rte. Factors affecting the rute of a chemical resction.
| 30 Chemical equilibrivm and iis shifi.

| 31. Laws of thermodynamics. Enthalpy and entropy.

ii'?_ Classifbeation and theoredical laws of orpanic compounds,

| 33, Hydrocarbons and their properies.

14, Owypenated organic compounds asd iheir propesties

| 35. Sobutions and calcubstions relaved 1o Usem.

16 Masic rulbes of elacirolyiic dissaciation thoory.

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

i8. Oxidation-reduction reactions and caleulsiions based on them.

3% Laws of elecirolysis and calcolstions hased on ibem.

40, Coondinntion compounds. Basic mbes of A, Wemer's coordination theory.

VI Content of tralming practice
Training practice s held for 2 weeks,

Practies 13 organleed in educatiomsl wnd schemtific |abomtorics of the
depariment. During iralning, students gei scquainted with modem laboratory devices
and leamn the principle of operation, Fee will alio have the skills to provide first @id
in case of injory, follow safety technigues, and fulfill the genernl requirements for
ihe loboraiory cabinet. They will ncquire skills in prepursfion of solutions for
analysis, sorting, siormge znd dispesal of solutiens. The operation is seganized onile
hasis of the ks and asignments specafied in the plan-graph. AL he end of the
pructice, students submit a report in the establishesd onder, The resubts of the defense
of the report e recorded in the record and signed by the head of practice and the
head of the department.




Vil. Learning oulcomes (compeleincies to be formed)
As & result of mastering the subject, the student:

the transformation of substances into each other, stobkchiometric lows in chemical
proctsses, impressions an the siomic structure, perindic properties in the periodic system,
metal and metal properties, chemical bords i substances fypes of compaunds, geomelry,
md’nﬂmwnfuﬁihﬁnhﬁiﬂmkﬂnfmmmﬂ
kinetics, solution and dissociation, hydrolysis of salts, solution medium, concentration
relationship, preparation of different concentration  solutions, axidalioe-reduction
procisses, electrolysis on chemical processes

1o have an imagination; (knewledge) )
. T be able 10 independently apply what you have learned from general chemistry in
Isharutoey conditions, 1o distinguish substances from each ather, 10 be able 1o anslyze gas
problems using cquivalence, gas lnws, Claiperon Mendeleey equations, i be able
Fudlnmmﬁannhmmd:pmdm;uuduh:h:mﬂlbudmdmnt
tmwhqﬂuuﬂwufﬁ:pr&nmmiuumuwcpap:ﬁnwngubkmmﬂly
umcerstamd the pemnernl jaws of chemistry in undersianding other depanments of
chemistry, being able %o independently use the "National Certificate” lssucs and
thenretical tests with proper amabysis, {skill}.

- From general chemistry - abaul the mmenent af mamer and mixiure of gases, parcentage
composition of clements, equivalent law, solutions, chemical reaction miz and
equilibrium percestage, molar, normal, solubility, imafality, sofution tter, hydmogen
index, oxidatinn-reduction, electrolysis should have the skills to use madern methicds in
| solving problems.

- The basic concept of the science of *general chemnistry®, chemical changes that occer i |

VIl Educativnal fechnologies and methods:
= |iactures;
+ inberactive case shadies;
« semibnors {kogical thinking, qoick questions and answens),
= wiork in prousps;
» raaking presentaiions
+ indfividual projects;
*p-mj-n:uhmﬁ:ulluﬂ-ﬂnmlt

I1X. Requirements for ehinining boans: )
Fuumﬂmﬁﬂﬂm@ﬁqﬂwﬂwmmm
ahility 1o eomectly reflect the results of analysis, inclependent ﬂ-bl-ﬂ'\'ldl.'ﬂi of the
:MdJHpmmmdmpuinﬂmu[mhudmhpmhm:mjw
and interim control forms, final control it 5 necessary to complete writlen
assignmyents hased on options.

Y

Basic literniure
I. Lawrie Ryan and Roger Moms., Cambridge Internationa] AS and A Level
Chemisory Coursbook. Cambridge University Press,
2. Papiyev MLAL, Rakhimov H.RL, Muflakbov &G, Theoretical foundations of
morganic chemistry. Tashkent: Uizbekistan, H00.
}. Tracy Poulesn., General Chemistry. Copyright (C) 2010, CR-12 Foundation,
www ch |2 ong
4. @), Akbmerov, A. Jalilov, . Sayfutdinoy., General and norganic chemistry.,
Tashkent: Lisheklsian. 3003,
5. R-Benlikuloy, 5h. Mirkomilov, A. Yu Iskendarov and others. Inorganic
chemistry. Tashkent: 2018,
G, ANua, Iskendaroy, Chemisiry problem solving methodology, Tashloen:
Uzhekistan, 2018,
7. Sobiroy Z, Orpanic chemisiry. Tashkent Contace, 20035,

Additional Bterature:
§. Raymond Chang. CGemeral Chemistry: The Essentinl Concepls $th Edition,
MeGraw-Hill Education: England 2013,
8.V, Y. Gankin & Y. V. Gankin, Genernl Chembstry. Instinde of Thearetical
Chermistry, Bosion, USA, 3012,
0. ¥u.T. Tashpolatw, ™N.G.Rokhmotullaey, A Y w iskandaroy, Solving problems in
inorganic chemisery. Tashient-2003.
1. Parpiyey N_A_, Muflakbow A G, Rakhimey H.R. Inarganic chemisiry, Teshkent: {
Lrbek tan, 2003,
1. Limarow B, Organic chemistry [ Tashkent. - Economy - finance. - 2007, - 3598

Infermation somrces
L. ltnped o, uonibibreary e
2. Iattpedaowrw 2ivosied o
3. hpes e natlibuis’
4. bitpiwww.eduuz - website of the Ministry of Higher Education, Science and
Innovation of the Repubiio of Uzbekistan,
5. htpowwwnzedsuz - the websie of dhe Minisiry of Public Educstion of the
Republic of Usbekistan
. hitpfanaw, gov.ug = the porial of the Govemnment of the Republic of Uzhekistan,
7. wrwwy, pedngog, uz

B.ownww.cspluz

8. www. zlyonct.uz - Eiyone informution and educationsl reseurces portal
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BUYRUQDAN KO'CHIEMA

2023-yil w L5 /2 Ne €X' 2E¥ . son Chirchiq sh.

2023/2024-0* quv yilida bakalavriat
ta’lim yvo'nalishlarida mutaxassislik
[anlarini ingliz tilida o*qitish to*g risida

O‘zbekiston  Respublikasi  Prezidentining  2017-yil  27-iyuldagi
PQ-3151-sonli “Oliy ma’lumotli mutaxassislami tayyorlash sifatini oshirishda
iqtisodiy sohalari va tarmoqlarining ishtirokini yanada kengaytirish chora tadbiriari
to'g'risida”gi garorining 5-bandida belgilangan wvazifalar ijrosini ta'miniash
macgsadida

BUYURAMAN

I,  Ofzbekiston Respublikasi Prezidentining 2017-yil 27-iyuldagi
PQ-3151-sonli “Oliy ma’lumotli mutaxassislami tayyorlash sifatini oshirishda
igtisodiy sohalari va tarmoqlarining ishtirokini yanada kengaytirish chora tadbirlari
to‘g‘risida”gi qarorining 5-bandi rahbarlik va ijro uchun gabul gilinsin.

2.  O'guv 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 vo'nalishlarining barcha
kurslarida mutaxassislik fanlarini ingliz tilida o*gitishni bosgichma-bosqich tashkil
etish, ingliz tilida dars o‘tadigan professor-o‘gituvchilarni 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'qgitilishini yo'lga
go‘yish vazifalari yuklatilsin.

3. 2023/2024-0'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.

5. Magkur buyrugning bajarilishini nazorat gilish o*quv ishlari bo'yicha
prorektor D.B.Axmadjanov zimmasiga yuklatilsin.

el 1 7-yil 27-ivuldagl PQ-315]-senli govori

G Muxamedov

Rektor = o
Nazowaicki

Ko chirma aslign to'g 'ri A= 5
b 1% i 1"""‘(3}:




N Professor o' gituvchining Ta'lim Dars beradigan | Fanining nomi
. F.LSH yo'nalishi kursi, guruhi (inglizcha)
Elementary
mathematics
z {Algebra),
a ] k 1‘ '
1 | Raupova Mohinur Haydar qizi H;?ﬂ“;t;ﬂt:a kurs 22/8 Mnﬁmmﬂ:tl.l:al
& analysis,
Algebra and theory
numbers
Computer support
1-kurs 23/6 from science,
Ibodullayev Doniyor Matematika va guruh, Information
% | Ouvindiooiik informatika 2 kurs 2278 security,
guruh MNetwork
technologies
Rajabov Oybek Tog aymurod Matematika va 2-kurs 22/8 e ter.hnqlug::s,
3| el informatika urih Programnzng
o'g'h i lan guages
2-kurs 2278 Of differential
. s Matematika va guruh, equations,
4 | Ismilova Feruza Akbar qizi informatika 1-kurs 23/6 Of geometry
guruh
0Of elementary
. hematics
: ; Matematika va 2-kurs 22/8 i
5 jonov Nodir Jonadil o'g’li e (geometry),
o WS B Mathematical
literacy
Gid hamrohligi 3
A s : 2=kurs 2272 Legal basis of
6 | Mahkamov Doston Shokiro'g'li | va tarjimonlik ]
faoliyati guruh tourism
e L Waorld history
. Kﬂlnnli_ddlr.lnﬂ:' Flarm:ﬂ Tarix 4-kurs ll"ﬂ-".’r (gt ixoasi
Burxoniddin o*g'l1 Euru period)
Cooperation of
q ‘l"q‘l:linshuv Umrzogq Xamza Tarix d-l:Eu;:uiLL'] it
o'g'li organizations
9 | Tillaboyeva Dono Nazm gizi Biologiya 3-kurs 21/1 Plant physiology
Enviromental
Ramazanov Baxtiyor R security and
- Ramazanovich Riclogiy Bk a2t sustainable
development
Lot Fizi \ 73/ General
11 | Xushvatov Suyun Yusup o g1 izika va kimyo 1-kurs 23/ chemistey
- ' e General
12 | Naralovna v Fizika va kimyo | 1-kurs 23/2A chemistry




