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A.S. Mazur, M.  Zh . Zhumaniyazov, S. V. Savonin,  A. M. Smirnova, S. Yu. Kriklivyy 

 

GAS EXCHANGE PROCESSES IN WATER DISPOSAL SYSTEMS AS A SOURCE OF 

EMERGENCIES ASSOCIATED WITH FIRE AND EXPLOSIONS 

 

Abstract. Background of the problem. It was revealed that the operation of sewer collectors can be 

accompanied by fires and explosions of the gas-air environment, which is confirmed by an analysis of fires 

and explosions that occurred over 17 years of operation of such structures. 

Target. Ensuring the safe operation of sewer systems and adjacent structures. 

Methodology. Work to ensure safety consists of determining the concentration of the gas-air mixture 

in order to identify the possibility of achieving conditions corresponding to the range of lower concentration 

limit – upper concentration limit.  

Scientific novelty. It consists in identifying experimentally the values of the composition and concen-

trations of the gas-air mixture in the sewer.It has been shown that the most effective is the physicochemical 
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method of purifying the gas-air mixture and has no restrictions in use.Its disadvantage is the possibility of 

igniting a mixture of flammable gases with atmospheric oxygen.  

Received data. The studies carried out contradict the widely held belief that it is impossible to 

achieve a dangerous range of concentrations in sewers.The analysis showed that this is possible with a signif-

icant increase in the wastewater flow rate and a decrease in ventilation intensity.  

Key words: sewer network, cleaning methods, fire and explosion hazard. 

Features of the work.There is a danger in experimental work associated with the sensitivity of gas-

air mixtures to combustion and explosion, including when these mixtures enter physical and chemical purifi-

cation devices. 
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Coprinus lagopides, Hypsizigus ulmarius, Panus conchatus, Pleurotus ostreatus, Pleurotus cornucopiae, 
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M. M. Shamtsyan, V. A. Spiridonova, B. A. Kolesnikov, M. Friui, S. S. Sorokin 

 

MEDICO-BIOLOGICAL VALIDITY OF USING SOME BASIDIOMYCETES 

 

Background of the problem. The origin of the problem. Traditionally, mushrooms are a valuable food 

product containing a large amount of proteins and essential amino acids. They are also rich in dietary fiber, B 

vitamins and are a source of ascorbic acid, niacin and biotin. However, mushrooms have not only nutritional 

value, but also medicinal properties 

Purpose. Development of production technology of enzyme preparations used in medicine and food 

industry. 

Methodology. Membrane methods (dialysis, ultrafiltration) were used to separate and purify 

enzymes. The proteolytic activity of enzymes is determined by the change in protein concentration using the 

Lowry method. 

The activity of plasminogen activator was determined in vitro - photometrically, using the 

Chromotex-plasminogen (LLC Tech Standard) kit, in - vivo - using the experimental photothrombosis model 

of the femoral artery of rats. 

Originality. Immunomodulatory activity of mycelial extracts of a number of mushrooms containing 

-glucans has been shown. These substances also affect the innate immune memory. 

Findings. Deep cultivation of mushrooms was carried out in a composite medium (g / l): glucose - 

10; peptone - 2.5; KN2 RO4 – 1.0; Mdso4 – 0.5; ZnSO4*7H2O – 0.001; FeSO4*7H2O – 0.005; CaCl4 – 

0.05; NaCl - 0.5; yeast extract - 2.0 (by dry weight). Fungi were grown in 0.75 L Erlenmeer flasks with 100 

mL medium at 28-γ0°C ШЧ К ЫШЭКЭТЧР ЫШМФТЧР МСКТЫ (қγ0 ЫЩЦ)ғ 
Key words: b-mushroom glucans, immunomodulation, antitumor action, trained immunity, 

collagenase, thrombolytic enzymes, milk enzymes. 

Highlights:  
-The cell enzyme has a low level of secretion and a high cost of high-quality renin kenguslanilad. 

UDC 624.131.22518:14  

V. N.  NARAEV, YU. P. UDALOV, S. V.  LOGINOV, E. S. MEDINTSEVA 

RESISTANCE OF BENTONITE-BASED WATERPROOF BARRIER MATERIALS TO 

SUFFUSION WITH AQUEOUS SALT SOLUTIONS 

Saint Petersburg State Institute of Technology (Technical University), Saint Petersburg, Russia 

Abstract. Background. One of the urgent problems of environmental protection is the development 

of materials for waterproofing barriers for storage of especially dangerous substances (waste from chemical 
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production and high-level waste from nuclear energy). For this purpose, clay-containing materials are used in 

various waterproofing devices and structures. With all their advantages, these materials are subject to suffu-

sion destruction, the study of the dependence of which on various factors is devoted to this work. 

Purpose. Investigation of factors affecting the rate of suffusion of pressed blocks of montmorillonite 

clays at zero flow rate. 

Methodology. The quantitative content of montmorillonite in clay materials was determined by the 

method of adsorption luminescence analysis. To determine the effect of the inert aggregate content on the 

suffusion of pressed blocks, quartz sand, cambrian and bentonite clays were mixed to obtain mixtures of the 

required composition, from which samples were obtained by unilateral pressing, the suffusion rate of which 

was later found using the Vicat needle. To determine the effect of the solution concentration on the suffusion 

rate, solutions of potassium carbonate with a concentration from 0.1 mol/l to 0.5 mol/l were prepared, and to 

determine the effect of alkaline cations on the suffusion rate, solutions of sulfates with battery cations were 

prepared: Li
+
, Na

+
, K

+
 with a concentration of 0.5 mol/l; for both samples from pure bentonite were used for 

testing, the suffusion rate was measured similarly to the previous paragraph. 

Originality. Quantitative determination of the suffusion rate of pressed blocks under conditions of 

purely chemical suffusion. 

Findings. The effect on the suffusion of an inert filler and the composition of aqueous salt solutions 

has been studied. It was found that the rate of suffusion of pressed blocks of sodium bentonite in contact with 

mineralized solutions of monovalent cations increases sharply compared with pure water with an increase in 

the ionic radius of the cation in the lyotropic Hofmeister series. 

Key words: bentonite, montmorillonite, chemical suffusion, swelling, cations of alkaline elements. 

Highlights: 
- study of suffusion at zero flow rate. 

 

Introduction. One of the urgent problems of environmental protection is the development of materi-

als for waterproofing barriers for storage of especially dangerous substances (waste from chemical produc-

tion and high-level waste from nuclear energy). For this purpose, clay-containing materials are used in vari-

ous waterproofing devices and structures. The composition of natural clay materials is quite diverse, for wa-

terproofing purposes, natural clay materials and their enriched varieties based on bentonite turned out to be 

the most effective. Such materials are used as waterproof barriers both in freely bulk form [1] and in the form 

of compacted products made of enriched bentonites (pellets and blocks in the concept of disposal of high-

level waste KBS-3 [2]). In these technologies, the high physicochemical activity of bentonite is realized, due 

to the layered crystal structure and the small size of the particles of this mineral [3]. Upon contact with water, 

clay rocks (and especially bentonite) at the first stage adsorb water into the interlayer space of the crystal 

structure, which causes its expansion (intracrystalline swelling), and at the second stage water absorption is 

carried out due to osmotic pressure of excessive concentration of exchange cations leaving the surface of 

particles and cations that came with the solution [3]. Thus, there are three types of water in clays: free, physi-

cally bound (monomolecular and capillary water) and chemically bound [4]. The ratio of the dimensional 

characteristics of these types of water relative to the parameters of solid phase particles determines all the 

properties of clays and materials made from them.  

For the waterproofing properties of barriers, the ability of clays to absorb water and reverse swelling 

at the same time is of primary importance. In the case of being in a cramped space in a clay material, internal 

pressure arises during swelling, which pinches cracks and open pores, which reduces water permeability by 

several orders of magnitude. The bentonite block changes its mechanical strength depending on the water 

content: in the range of water concentration 0-33 wt. % is an elastically brittle body, at 33-53%, the compres-

sive strength drops to almost zero and the bentonite block changes from a gel-like state to a pasty one [5]. As 

a result, a compacted block of clay material (bentonite) in the humidity range of 0-33% is waterproof, and 

then with an increase in moisture content due to an increase in the thickness of the adsorption layers of water 

between the particles catastrophically quickly loses the cohesion of the particles with each other and passes 

into a pasty colloidal solution, which leads to a loss of mechanical strength to zero values, the beginning of 

free filtration water and suffusion destruction of a product containing bentonite as the main material or bind-

er. The listed changes in the characteristics of the clay-containing material are a complex function of the 

mineral composition, the dispersion of solid particles, the degree of pre-compaction, the chemical composi-

tion and the degree of mineralization of the solution with which the material contacts. To date, a universal 

standardized method for studying the filtration-suffusion properties of clay materials has not been developed. 

There are two types of suffusion in soil science: mechanical and chemical [6]. Mechanical suffusion 

occurs under the action of the filtration flow and is accompanied by the removal of particles through cracks 
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and through pores by the flow of liquid. Chemical suffusion is caused by the leaching of the interlayer sub-

stance cementing the soil particles. The methodology and instrumentation for mechanical suffusion studies 

have been developed to date [6], and insufficient attention is still being paid to the study of chemical suffu-

sion. It is obvious from the data of [5] that the probability of transition of bentonite particles from the bound 

elastic-plastic gel state to the pasty one determines the water-containing state at which mechanical suffusion 

is possible. Thus, the first task of this study was to develop a technique for quantifying the suffusion rate of 

pressed blocks as a function of the mineralization of the liquid with which the block contacts under condi-

tions of zero flow velocity (i.e. under conditions of purely chemical suffusion). 

Other factors determining the assessment of the functional properties of the barrier water-retaining 

material are the influence of the density, concentration and grain size of the inert filler, the cationic and ani-

onic composition, the degree of mineralization of the solution with which the barrier is supposed to contact. 

Some issues of the properties and application of waterproofing barriers are partially considered in [1,2], but 

they lack detailed studies of the factors affecting chemical suffusion at zero flow velocity. This work is de-

voted to solving the problem of working out the methodology for studying the chemical suffusion of clay 

materials and the influence of the chemical composition of mineralized groundwater solutions (or liquid 

waste) on it. 

Materials and methods.The following materials were used in the work: 

- bentonite clay powder of the PBMA brand according to TU 08.12.22-012-01424676-2019; 

- quartz sand according to GOST 8736-2014, the size modulus is 1.0-1.5 mm, the content of silicon 

oxide is not less than 98%, the content of the clay component is less than 0.1 %; 

- salts of monovalent cations of qualification: Li2SO4*H2O ("h" according to GOST 10563-63), 

Na2SO4 ("hc" according to GOST 4166-66), NaHSO4*H2O ("h" according to GOST 6053-66), K2SO4 ("h" 

according to GOST 4145-65), K2CO3*1,5H2O ("h" according to GOST TU 2621-005-53249260-2000); 

- cambrian clay according to TU 5751-028-03984362-2006 (belongs to the type of "blue clay", char-

acterized by mineralogical composition as montmorillonite-hydrosluidic clay [8]). 

The quantitative content of montmorillonite in clay materials was determined by the method of ad-

sorption luminescence analysis based on the cation exchange adsorption of organic dyes-phosphors by clay 

with the formation of an organo-clay complex coagulate according to GOST 28177-89. Physico-chemical 

tests of clay materials were carried out on blocks (tablets) compacted by uniaxial pressing. The press powder 

was prepared according to the following technological scheme: clay powders were dried to a constant weight 

at a temperature of Қ05 ° C, ЭСОЧ ПТЧОХв НТЬЩОЫЬОН аКЭОЫ НЫШЩХОЭЬ аОТРСТЧР 4% ШП ЭСО аОТРСЭ аОЫО КННОН ЭШ 
the powder and the mixture was thoroughly mixed. The press powder was loaded into a cylindrical mold 

with a diameter of 60 mm and pressed at a pressure of 10 MPa. For pressed tablets, the apparent density was 

determined (the volume of the tablet was calculated by geometric dimensions, the mass by weighing) and the 

swelling rate according to GOST 12248.6–2020. 

The method of quantitative measurement of the suffusion velocity at zero fluid flow velocity was de-

veloped by us [7]. The transition of the montmorillonite clay-water system from an elastic-brittle (gel-like) 

state to a paste state was determined by the penetration method on the Vic device (according to GOST 310.3-

76). In accordance with regulatory documents, the Vic device is used to determine the setting speed of ce-

ments. In our work, we have slightly changed the methodology and adapted the Vic device to determine the 

thickness of the bentonite gel layer and the layer formed from the paste gel during suffusion. The experiment 

began with the assembly of a measuring cell by fixing a pressed cylindrical sample in the end of a cylindrical 

tube made of stainless steel or quartz glass. The pipe was placed vertically on the platform of the Vic device 

and water was poured on top of the tablet (the mass of water exceeded the mass of the sample by about four 

times, which guaranteed the complete passage of the process of unilateral wetting of the bentonite sample). 

In this position, the measuring needle of the device was periodically fixed at the upper level of the paste lay-

er, then the rod of the Vic device was released, allowing the needle to freely sink to the entire depth of the 

paste to the interface with the gel. The immersion depth was measured equal to the height of the paste; we 

considered the height of the remaining part of the tablet from the base to be the height of the gel at this point 

in the experiment. The suffusion rate ϑ, mm/h, was calculated using the formula: 

 
wСОЫО ∆С ТЬ ЭСО ЭСТМФЧОЬЬ ШП ЭСО РОХ ХКвОЫ, ЦЦҲ Э ТЬ ЭСО ЭТЦО ТЧЭОЫЯКХ НЮЫТЧР аСТМС ЭСО СОТРСЭ ШП ЭСО 

gel layer changed, h. 

Results and discussion. Influence of inert filler content on the suffusion of bentonite blocks 
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To determine the effect of the content of montmorillonite and inert aggregate on the suffusion from 

mixtures of bentonite and Cambrian clay with quartz sand, pressed samples of blocks were made, the charac-

teristics of which are presented in Table 1. Table 2 shows the block designations in the graphs of the figures. 

 

Table 1. Characteristics of bentonite blocks (tablets) for an experiment to determine the effect of an 

inert filler on the suffusion rate 

 

Designation 
Montmorillonite 

content, % 
Quartz sand content, % 

Apparent 

НОЧЬТЭв, / 3
  

1 2 3 4 

Қ 40 - 1,83 

қ 
50 

- 
1,81 

γ 60 - 1,85 

1 2 3 4 

4 70 - 1,89 

5 80 - 1,85 

6 32 20 1,82 

7 40 20 1,80 

8 48 20 1,84 

λ 56 20 1,90 

Қ0 64 20 2,07 

ҚҚ 24 40 1,89 

Ққ 30 40 1,89 

Қγ 36 40 1,96 

Қ4 42 40 1,95 

Қ5 48 40 2,09 

Қ6 16 60 1,97 

Қ7 20 60 1,99 

Қ8 24 60 1,99 

Қλ 28 60 2,02 

қ0 32 60 2,08 
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Table 2. Matrix of block compositions made from mixtures of bentonite and Cambrian clay with 

quartz sand 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The experimental data obtained (Figure 1) show that the addition of sand has a positive effect on re-

ducing the hydraulic conductivity of tablets: with an equal content of montmorillonite, the suffusion rate de-

creases with an increase in the content of quartz sand, and the total time for the preservation of waterproofing 

properties by the tablet increases. 

The density of tablets increases both with an increase in the content of montmorillonite and quartz 

sand. Thus, an increase in the content of quartz sand, montmorillonite and density has a positive effect on a 

decrease in the rate of suffusion, but an increase in the content of montmorillonite still has a greater effect on 

the rate of suffusion than an increase in the content of sand and density. 

Effect on the suffusion of the bentonite block of potassium carbonate solution. To determine the ef-

fect of the concentration of the solution on the rate of suffusion, solutions of potassium carbonate with a con-

centration from 0.1 mol/l to 0.5 mol/l were prepared. The characteristics of pure bentonite blocks corre-

sponding to the specified solutions are presented in Table 3. The experiment with the T-H2O block was car-

ried out in distilled water.  

 

Figure 1- Contour graphs of densities (a), montmorillonite content (b) and suffusion rates (c) for T1-T20 

tablets 
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, %

 Quartz sand content, % 

 0 20 40 60 

80 5 Қ0 Қ5 қ0 

70 4 λ Қ4 Қλ 

60 γ 8 Қγ Қ8 

50 қ 7 Ққ Қ7 

40 Қ 6 ҚҚ Қ6 
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Table 3. Characteristics of bentonite blocks and solutions used in the experiment to determine the ef-

fect of solution concentration on the suffusion rate 

 
D

es
ig

n
at

io
n

 

 S
o

lu
ti

o
n

 c
o
n

ce
n

tr
at

io
n

, 

m
o

l/
l 

Block dimensions, cm 

B
lo

ck
 w

ei
g

h
t,

 g
 

A
p

p
ar

en
t 

b
lo

ck
 d

en
si

ty
, 

g
/c

m
3
 

d
ia

m
et

er
 

h
ei

g
h

t 

-01 0,1 60,3 7,5 40,017 1,87 

-013 0,13 60,3 7,3 39,833 1,91 

T-02 0,2 60,3 7,7 40,138 1,83 

-025 0,25 60,3 7,5 40,114 1,87 

-03 0,3 60,3 7,4 40,395 1,91 

-037 0,37 60,3 7,4 39,903 1,89 

-04 0,4 60,3 7,4 40,014 1,89 

-05 0,5 60,3 7,6 40,376 1,86 

- қ  - 60,3 7,4 39,838 1,91 

 

a)  
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b) 

 

 

) 

 
Figure 2 – Kinetics of suffusion of pressed blocks of bentonite PBMA in solutions of potassium car-

bonate with a concentration from 0.1 mol/l to 0.5 mol /l; a) relative change in the height of the paste from the 

contact time for different concentrations of the solution (the height of the initial pressed cylindrical sample is 

taken as 100%); b) relative height of the upper boundary of the gel in % of the height of the initial cylindri-

cal sample and the time of contact with the solution; 

c) suffusion rate, mm/h 

1 – - 2 , 2 – -01, 3 – -013, 4 – T-02, 5 – -025, 6 – -03, 7 – -037, 8 – -04, 9 – -05 

 

Influence on bentonite suffusion of the type of alkaline cation 

Solutions of sulfates with cations were prepared: Li+, Na+, K+ with a concentration of 0.5 mol/l 

Characteristics of bentonite blocks tested in these solutions of cations are presented in Table 3, the kinetics of 

their suffusion is illustrated in Figure 3. 
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Table 3. Characteristics of bentonite blocks and solutions used in the experiment to determine the ef-

fect of the type of alkaline cation on the suffusion rate 
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ia
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er
 

H
ei

g
h
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-Li Li2SO4 60,3 7,5 40,107 1,87 

-Na2 Na2SO4 60,3 7,5 40,108 1,87 

T-NaH NaHSO4 60,3 7,5 40,085 1,87 

-K K2SO4 60,3 7,4 40,202 1,90 

- қ  - 60,3 7,4 39,838 1,91 

 

 

a) 

 
b) 
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c) 

 

Figure 3 – Kinetics of tablet suffusion in solutions of alkali metal sulfates; a) the relative change in 

the height of the paste from the contact time for different concentrations of the solution (the height of the ini-

tial pressed cylindrical sample is taken as 100%); b) the relative height of the upper boundary of the gel in % 

of the height of the initial cylindrical sample and the time of contact with the solution; c) the suffusion rate, 

mm/h, 1 – - 2 , 2 – -Li, 3 – -Na2, 4 – T-NaH, 5 – -K 

 

It follows from Figures 2 and 3 that the rate of suffusion of a block of bentonite activated with sodi-

um carbonate increases with increasing concentration of potassium carbonate solution. Attention is drawn to 

the fact that the increase in the rate of suffusion is determined precisely by the nature of the cation, and not 

by the anion. A slight difference in the rate of suffusion in solutions of potassium carbonate and potassium 

sulfate close in concentration shows that the main role in changing the properties of the adsorption layer near 

montmorillonite particles belongs to potassium cations. 

The rate of block suffusion in Li2SO4 solution differs slightly from the rate of block suffusion in dis-

tilled water. The highest rate of suffusion is observed in the block in solution K2SO4. 

As a result of the reaction of the NaHSO4 acid salt with sodium carbonate in the pore space of the 

block (which is located there due to the activation of bentonite Na2CO3 in order to obtain bentonite with a 

predominance of Na+ in the exchange complex), CO2 was released, which caused pieces of the upper part of 

the block to break away from the bulk, which significantly increased the rate of suffusion. Thus, the rate of 

suffusion increases with an increase in the ionic radius of the cation in the lyotropic Hoffmeister series. 

Conclusion. Pressed blocks of montmorillonite consist of particles of the crystalline mineral 

montmorillonite, on the surface of which there are monomolecular adsorption layers of water containing ex-

change cations from the interlayer space of the layered structure of montmorillonite and from the surround-

ing solution. As a result of compression, the gaps between the particles are reduced and the monomolecular 

layer of water contacts with neighboring particles. This state causes an increase in attraction between the par-

ticles and the transformation of a fine system of montmorillonite powder into an elastic-brittle gel. When the 

surface of the elastic-brittle gel comes into contact with the saline solution, the diffusion of liquid into the gel 

begins, which leads to a change in the composition and properties of the adsorption layer. The speed of the 

process is determined by the concentration gradient of exchange cations in the adsorption layer and the diffu-

sion layer at the gel-liquid interface. If the contact liquid is distilled water, then the process consists in reduc-

ing the concentration of exchange cations in the adsorption layer and saturating it with water molecules. The 

suffusion of the surface layer of the gel begins due to peptization. If the liquid is a mineralized solution, then 

the rate of peptization is in accordance with the rule of the lyophilic series of the Chamberlain. As the thick-

ness of the peptized layer ("paste") increases, concentration gradients near the gel-paste interface decrease 

and the rate of peptization decreases exponentially. The process depends on the fluid flow rate and is mini-

mal at zero flow rate, which is demonstrated by the results of this work. 
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BENTONIT ASOSIDAGI SUV O'TKAZILGAN TO'SIQLI MATERIALLAR TUZINING SUVLI 

ERITMALARI BO'YICHA SUFFOSIYONGA QARShILIGI 

 

Referat. Muammoning kelib chiqishi. Atrof-muhitni muhofaza qilishning dolzarb muammolaridan 

biri bu o'ta xavfli moddalarni (kimyoviy chiqindilar va yuqori darajadagi yadroviy chiqindilar) saqlash 

joylarining to'siqlarini gidroizolyatsiya qilish uchun materiallarni ishlab chiqishdir. Shu maqsadda turli xil 

gidroizolyatsiya qurilmalari va inshootlarida gil o'z ichiga olgan materiallar qo'llaniladi. Barcha afzalliklari 

bilan ushbu materiallar suffuziya bilan yo'q qilinadi, ularning turli omillarga bog'liqligini o'rganish ushbu 

ishning mavzusidir. 

Maqsad. Nol oqim tezligida montmorillonit gillarining presslangan bloklarini suffuziya tezligiga 

ta'sir qiluvchi omillarni o'rganish. 

Metodologiya. Loy materiallaridagi montmorillonitning miqdoriy miqdori adsorbsion lyuminestsent 

tahlil yo'li bilan aniqlandi. Inert plomba tarkibining presslangan bloklarning suffuziyasiga ta'sirini aniqlash 

uchun zarur tarkibdagi aralashmalarni olish uchun kvarts qumi, kembriy va bentonit gillari aralashtiriladi, 

ulardan namunalar bir tomonlama presslash orqali olingan, keyinchalik Vica qurilmasi yordamida topilgan. 

Eritma konsentratsiyasining suffuziya tezligiga ta'sirini aniqlash uchun kaliy karbonatning 0,1 mol/l dan 0,5 

mol/l gacha konsentratsiyali eritmalari, ishqoriy kationlarning suffuziya tezligiga ta'sirini aniqlash uchun 

sulfatlarning kationli eritmalari tayyorlandi. tayyorlangan: Li+, Na+, K+ konsentratsiyasi 0,5 mol/l; Ikkala 

sinov uchun ham sof bentonit namunalari ishlatilgan; suffuziya tezligi avvalgi nuqta bilan bir xil tarzda 

o'lchangan. 

Ilmiy yangiligi. Sof kimyoviy suffuziya sharoitida presslangan bloklarning suffuziya tezligini 

miqdoriy aniqlash. 

Olingan ma'lumotlar. Inert plomba moddasi va suvli tuz eritmalari tarkibining suffuziyaga ta'siri 

o'rganildi. Bir valentli kationlarning minerallashtirilgan eritmalari bilan aloqa qilganda natriy bentonitning 

presslangan bloklarini singdirish tezligi liotropik Hoffmeister qatoridagi kationning ion radiusi ortib 

borayotgan toza suvga nisbatan keskin oshib borishi aniqlandi. 

Kalit so'zlar: bentonit, montmorillonit, kimyoviy suffuziya, shishish, ishqoriy elementlarning 

kationlari. 

xususiyatlari: 
- nol oqim tezligida suffuziyani o'rganish; 
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M. J. JUMANIYAZOV,  J. SH. JUMANIYOZOV, Y. X. YAKUBOV 

MAHALLIY NOORGANIK XOMASHYOLAR VA GOSSIPOL SMOLASI ASOSIDA 

BITUM EMULSIYALAR ISHLAB CHIQARISH TEXNOLOGIYASI 

Urganch davlat universiteti. info@urdu.uz  

Referat. Muammoning kelib chiqishi. Bugungi kunda dunyo axolisining ortib borishi natijasida 

qurilish sanoatiga extiyoj kundan kunga ortib bormoqda. Neft bitumining qimmatligi van neft va tabiiy bitum 

zaxiralarining kundan kunga kamayib borishini inobatga olsak bitum emulsiyalar bugungi kun qurilish 

sanoatining asosiy yechimidir, chunki neft bitumlariga qaraganda bitum emulsiyalarning sarfi 30 % gacha 

kamroqdir. Bundan tashqari ЪШ ХХКЬСНК ЪТгНТЫТЬСЧТЧР СКЦ СШУКЭТ вШ Ъ ЬСЮ ЬКЛКЛХТ ОЧОЫРТвКЧТ ЭОУКЬС 
imkoniyati yuqoriroq. 

Ishning maqsadi. Mahalliy noorganik xom ashyolar va sanoat chiqindilari asosida kationik bitum 

emulsiyalar olish texnologiyasini yaratish. 

Metodologiya. EksperimeЧЭКХ ЭКНЪТЪШНХКЫЧТ Ш’ЭФКгТЬСНК гКЦШЧКЯТв ПТгТФ-kimyoviy usullaridan, 

jumladan IQ spektroskopik tahlil  usulidan foydalanildi. 

Ilmiy yangiligi. Gossipol smalasi,CaO, rezina kukun, CaCl2, HCl asosida ilk bor yangi tarkibli 

kationik bitum emulsiya olindi. 

mailto:info@urdu.uz
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Olingan natijalar. NОПЭЬТг ЛТЭЮЦ КЬШЬТНК вШ’Х ЪЮЫТХТЬС ЬКЧШКЭТНК ЪШ’ХХКЧТХКНТРКЧ ЛТЭЮЦ ОЦЮХЬТвК 

olishga erishildi. 

KКХТЭ ЬШ‘гХКЫ: Gossipol smolasi, CaO, rezina kukun, CaCl2, HCl. 

Xususiyatlari: 

- ЪЮЫТХТЬС ЬШбКЬТНК ЪШ’ХХКЧТХКНТРКЧ ЧОПЭЬТг ЛТЭЮЦ ШХТЬСРК ОЫТЬСТХdi; 

- olingan bitum asosida neftsiz kationik bitum emulsiya olindi; 

- ЦКЪЛЮХ ЭОбЧШХШРТФ ФШ’ЫЬКЭФТМСХКЫТ КЧТЪХКЧНТμ  
 

Kirish. Dunyo axolisining kundan-kunga ortib borishi natijasida  ТЧЬСШШЭ ЯК вШ‘Х ЪЮЫТХТЬСХКЫТ СКУЦТ 
sezilarli ortdi. Asosan qurilish va вШ‘l qurilishТ ЬШбКЬТНК ЭКЛТТв ЛТЭЮЦ ЯК ЧОПЭ ЪШХНТЪХКЫТНКЧ ЛШР‘ХШЯМСТ 
sifatida foydalaniladi. Ammo НЮЧвШ ЛШ‘вХКЛ ЧОПЭ ЯК ЭКЛТТв ЛТЭЮЦХКЫ гКбТЫКХКЫТЧТЧР ФКЦКвТЛ ЛШЫКвШЭРКЧТЧТ 
ОЭТЛШЫРК ШХЬКФ, ЪЮЫТХТЬС ЬШбКЬТНК ЪШ‘ХХКЧТХКНТРКЧ ЦКСЬЮХШЭХКЫ вКЫКЭТЬСНК ЬКЧШКЭ МСТЪТndilari va mahalliy 

xomashyolardan foydalangan holda ekologik toza, bardoshli, tejamkor, tannarxi arzon va texnologik 

УТСКЭТНКЧ ЬШННК ЛШ‘ХРКЧ ЪЮЫТХТЬС ЬШбКЬТНК ТЬСХКЭТХКНТРКЧ sovuq texnologiyali bitum emulsiyalar yaratish 

xozirgi kunning dolzarb masalasidir. Shu boyis hozirgi kunda imoratlar va inshootlar qurilishida, avtomabil 

вШ‘ХХКЫТЧТЧР ЮгШЪ ЦЮННКЭХТ ЦЮЬЭКСФКЦХТРТЧТ ЭКЦТЧХКЬС, metal buyumlarni izolatsiyalash maqsadida iqtisodiy 

jТбКЭТНКЧ ЪЮХКв ЯК ЪШ‘ХХКЬС ЬШСКЬТ ЛШ‘вТМСК xКЯПЬТг ЛШ‘ХТЬСТ ЮМСЮЧ ЛТЭЮЦ ОЦЮlsiyalardan foydalaniladi. Bitum 

ОЦЮХЬТвКХКЫТ ЪШ‘ХХКЬС УТбКЭТНКЧ ЬШННК ЯК бКЯПЬТг, ЭКЧЧКЫбТ КЫгШЧ, ОЬФТЫТЬСРК ЦШвТХ ОЦКЬ, ТЬЬТЪЪК ЯК ЬШЯЮЪЪК 
МСТНКЦХТ, ЪШ‘ХХКЬС ЬШСКЬТНК ЦКЯЬЮЦ ЭКЧХКЦКЬХТРТ ЯК гКбКЫХТ РКгХКЫ ЦТЪНШЫТЧТ ШгХТРТ ЛТХКЧ ТЬЬТЪ ЭОбЧШХШРТвК 
bitumlaridan afzaldir. 

DЮЧвШ ЛШ‘вТМСК ЛТЭЮЦХТ ЦКЬЭТФКХКЫ ЬШСКЬТЧТЧР ЫТЯШУХКЧТЬСТРК Iғ Iғ PШХКЦКЫМСЮФ, Iғ Vғ VКЬСКОЧФШЯК, 
S.K. Iliopolov,  I.V. Mardirosova, S.V. Pankin, A.A. Bedusenko, E.V.  Uglova, S.B. Leonov, S.S. SHaburov, 

O.I. Doshlov, B.N. Gutsalyuk, B.F. KuбКЫОЯ, AғFғ KОЦКХШЯ, TғFғ GКЧТОЯК, RғГғ FКбЫЮЭНТЧШЯ, DғAғ MТХТЭЬ Ч, 
V.B.  Balabanov, S.N. Stepin, V.V. Mixeev, A.F. Kemalovlar neft bitumi asosidagi bitumli emulsiyalarning 

вШ‘Х ЪЮЫТХТЬС ЦКЭОЫТКХХКЫТ, РТНЫШТгШХвКЭЬТШЧ ЦКЭОЫТКХХКЫ, ЭШЦ вШЩТЬС ЦКЭОЫТКХХКЫТЧТng yangi turlarini yaratish, 

ТЬСХКЛ МСТЪКЫТЬС ЯК ЪШ‘ХХКЬСЧТЧР вЮЪШЫТ ЭОбЧТФ-ТЪЭТЬШНТв ЬКЦКЫКНШЫ ЮЬЮХХКЫТЧТ ТЬСШЧМСХТ ЭКЫгНК ФШ‘ЫЬКЭТЛ 
berganlar.  Ammo sanoat chiqindis gossipol smolasi asosida bitum emulsiyalari olinmaganligi amaliy 

isbotlandi. 

Bitum emulsiyalar olishda emulsifikator sifatida ishlatiladigan sirt faol moddaning kimyoviy 

ЭКЛТКЭТРК ФШ‘ЫК, ЛТЭЮЦ-polimer emulsiyalar anion - EBA, EBPA va kationik - EBK, EBPC ЭЮЫХКЫРК ЛШ‘ХТЧКНТғ 
Emulsiyalar mineral materiallar bilan aralashtirilganda barqarorligi ЛШ‘вТМСК ЭОг ЩКЫМСКХКЧКНТРКЧ (КЧТШЧμ 
EBA-1, EBPA-1; kation: EBK-1 va EBPC-Қ), Ш‘ЫЭКМСК ЩКЫМСКХКЧКНТРКЧ (КЧТШЧμ EBA-2, EBPA-2; kation: 

EBK-2 va EBPC-2); sekin parchalanadigan (anion: EBA-3, EBPA-3; kation: EBK-3 va EBPC-3) sinflarga 

ЛШ‘ХТЧКНТ ДҚЖғ  
Tadqiqotchi  S.V. Sukorsev IK emulsifikatoriga asoslangan kationik bitum emulsiya olishga 

ОЫТЬСРКЧғ TКНЪТЪШЭМСТ ЪШ‘ХХКРКЧ ОЦЮХРКЭШЫХКЫ ОЦЮХЬТвК ШР‘ТЫХТРТРК ЧТЬЛКЭКЧ 0,қ5-0,5% miqdorida tez 

parchalanuvchi, 0,6-0,λ% ЦТЪНШЫТНК Ш‘ЫЭКМСК ЩКЫМСКХКЧЮЯМСТ, Қ,0-2,0% miqdorida sekin parchalanuvchi 

emulsiya olish mumkinligini aniqlagan. Ishlab chiqilgan emulsifikatorlar asosida kationik bitum 

emulsiyalarni ishlab chiqarish texnologiyasi yaratilgan. Olingan emulsiyalar  EBK-1, EBK-2 va EBK-3 

sinflari emulsiyalari uchun joriy ND ЭКХКЛХКЫТРК УКЯШЛ ЛОЫРКЧ ЯК вШ‘Х ЪЮЫТХТЬСТНК ОЦЮХЬТвК-mineral 

КЫКХКЬСЦКХКЫЧТ ЭКввШЫХКЬС ЮМСЮЧ ЪШ‘ХХКЧТХРКЧ ДқЖғ 
Ilmiy izlanuvchi olim D.A. Milisin GOST 52056 talablariga javob beradigan ishlab chiqilgan PBV 

kompozitsiyalari asosida EBPC-1 va EBPC-2 kationik bitum-polimer emulsiyalari olishga erishgan. Ushbu 

tadqiqotda birinchi marta suvda eruvchan latekslardan foydalanmasdan PBV asosidagi kationik bitum-

polimer emulsiyalar olishni nazariy jihatdan asoslagan.  DST 30-01 polimerining 0,5% dan 3,5% gacha, I-

40A plastifikatorining 12% dan 30% gacha konsentratsiyasida EBPC ishlab chiqarish mumkinligi 

ОФЬЩОЫТЦОЧЭКХ ЫКЯТЬСНК КЧТЪХКЧРКЧғ SТЫЭ ПКШХ ЦШННК ЬТПКЭТНК «AЦНШЫ EM», «BAP-DS-γB», «DТЧШЫКЦ SL» 
НКЧ ПШвНКХКЧРКЧНК, ЦКСКХХТв «AЦНШЫ EM», «BAP-DS-γB» ОЦЮХЬТПТФКЭШЫlari barqaror EBPC olish imkonini 

berishi aniqlangan. Polimer miqdori 0,5-қ% РКМСК ЯК ЩХКЬЭТПТФКЭШЫ ЦТЪНШЫТ қ0% НКЧ γ0% РКМСК ЛШ‘ХРКЧ [3].      

Tadqiqotchilar M.C. Rubio, Z. Leng. A. Jamshidi va boshqalar tomonidan вШ‘Х ЪЮЫТХТЬСТНК 
ЪШ‘ХХКЧТХКНТРКЧ ЭЮЫХТ бТХ ЛТЭЮЦХКЫЧТЧР ЪШ‘ХХash СКЫШЫКЭХКЫТ Ш‘ЫРКЧТХРКЧғ TКНЪТЪШЭРК ФШ‘ЫК ТЬЬТЪ ЮЬЮХТРК 
asoslangan asfalt 100-140℃, yarim iliq aralash asfalt 60℃ va sovuq aralash asfalt 0-40℃ НК ЪШ‘ХХКЧТХТЬСТ 
aniqlangan. Tadqiqotchilar A. Jamshidi, va Z. Yoular tomonidan asfalt aralashmasi ishlab chiqarish uchun 

harorarni har 10 ℃ РК ЩКЬКвЭТЫРКЧНК Қ ХТЭЫ вШЪТХР‘Т ЬКЫПТЧТ ЭОУКХТЬСТ Яa bir tonna bitum  uchun 1 kg karbonat 

angidrid miqdori pasayishini aniqlashgan [4:5:6:7] 

V.A. Budnik, N.G. Evdokimova, B.S. Jirnovlar tomonida  ikki turdagi emulsiyalarni birlashtirishga 

ЮЫТЧТЬС ЛТХКЧ ЛШР‘ХТЪ ЭКНЪТЪШЭХКЫ Ш‘ЫРКЧТХРКЧғ BЮЧНКв ЮЬЮХ КЧТШЧ ЯК kationik (noionik) bitumli emulsiyalardan 
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mineral materialga yopishishni oshirish uchun yuqori samarali foydalanish imkonini bergan, ammo bunday 

emulsiyani olish uchun ko`p komponentlar sarflanishi va tannarxi qimmatliligi asosiy kamchiligi hisoblanadi 

[11].  

RЮЬ ЭКНЪТЪШЭМСТ ШХТЦТ AғIғ  AЛНЮХХТЧ  BND 60/λ0 ЯК BNN 50/80 ЦКЫФКХТ вШ‘Х ЛТЭЮЦХКЫТ КЬШЬТНК PОЫКХ 
414 va Dinoram SL kabi kation tipidagi  emulsifikatorlar yordamida sekin parchalanuvchi emulsiyalarni 

olish mumkinligi aniqlagan [12]. 

Metodlar va materiallar. Ishda quyidagi materiallar ishlatilgan: 

 TSH 86-38-2006 ga muvofiq gossipol smolasi; 

 GOST 1387-80 ga muvofiq CaO; 

 GOST 8407-89 ga muvofiq rezina qatroni; 

 GOST 857-95 ga muvofiq xlorid kislota; 

 GOST 450-77 ga muvofiq kalsiy xlorid; 

 GOST 12.1.007 ga muvofiquniflok; 

 GOST 443-76 ga muvofiq nefas; 

Usulning mohiyati emulsiyani elakdan filtrlagandan keyin №014-ЬШЧХТ ЭШ‘Ы ЛТХКЧ ОХКФНК ЪШХРКЧ 
ЛШР‘ХШЯМСТ ЦКЬЬКЬТЧТ КЧТЪХКЬСНКЧ ТЛШЫКЭғ SТЧШЯЧТ Ш‘ЭФКгТЬС ЭКЫЭТЛТғ BОЧгТЧ ЛТХКЧ вКбЬСТХКЛ вЮЯТХРКЧ ЯК 
oldindan quritilgКЧ ОХКФ МСТЧЧТ ТНТЬСРК ЬШХТЧКНТ ЯК ЭШЫЭТХКНТ, ЬШ‘ЧРЫК ОХКФ ФШЬКНКЧ МСТЪКЫТХКНТ ЯК бХШЫТН ФТЬХШЭК 
ЛТХКЧ ФШ‘Щ ЦТЪНШЫНК ЧКЦХКЧКНТғ Қ00 Р ШХНТЧНКЧ КЫКХКЬСЭТЫТХРКЧ ОЦЮХЬТвК ЬСТЬСК ТНТЬСРК ЬШХТЧКНТғ 
Emulsiyaning bir qismi elakdan bir tekisda filtrlanadi, shu bilan birga elakning yuqori chetiga shisha 

tayoqcha bilan ozgina chayqatiladi va uriladi, emulsiya sachramasligi oldini oladi. Kationik emulsiyani 

ПТХЭЫХКЬСНК ОЦЮХЬТвК ЛТХКЧ ЛТЫ ЯКЪЭНК ФТЬХШЭК ОЫТЭЦКЬТ ЪЮвТХКНТғ EЦЮХЬТвКНКЧ ЛШ‘ЬСКЭТХРКЧ ЬСТЬСК ЯК ЬСТЬСК 
tayoqcha ishqor yoki kislota eritmasi bilan yuviladi, elakka quyiladi. Elakdagi qoldiq, shuningdek, emulsiya 

ТгХКЫТ ЛШ‘ХЦКРКЧ КЧТЪ вЮЯТЬСХКЫ ШХТЧЦКРЮЧМСК, ОХКФНКЧ ТЬСЪШЫ вШФТ ФТЬХШЭК ОЫТЭЦКЬТЧТ Ш‘ЭФКгТЛ вЮЯТХКНТғ 
SСЮЧНКЧ ЬШ‘ЧР, ОХКФ МСТЧЧТ ТНТЬСРК УШвХКЬСЭТЫТХКНТ, Ю ЛТХКЧ ШХНТЧНКЧ ЭШЫЭТХКНТ, (Қ05 ± 5)°C СКЫШЫКЭНК НШТЦТв 
ШР‘ТЫХТФНК ЪЮЫТЭТХКНТ, бШЧК СКЫШЫКЭТРК ЪКНКЫ ЬШЯЮЭТХКНТ ЯК ЬЭКФКЧ ЛТХКЧ ЛТЫРК ЭШЫЭТХКНТғ M elakdagi qoldiq, 

ШР‘ТЫХТФ ЛШ‘вТМСК %, ПШЫЦЮХК ЛШ‘вТМСК СТЬШЛХКЧКНТғ  

 
bu erda g1 - elak va kosaning massasi, g;       

g2 - elakning qolgan qismi va kosasi bilan massasi, g;     

g3 - emulsiyaning massasi, g.     

PКЫКХХОХ КЧТЪХКЬС ЧКЭТУКХКЫТ Ш‘ЫЭКЬТНКРТ ЦЮЭХКЪ ЫЮбЬКЭ ОЭТХРКЧ ЧШЦЮЯШПТЪХТФ 0,05% НКЧ ШЬСЦКЬХТРТ 
kerak [1].  

Natijalar va muhokama. Avvalam bor tadqТЪШЭТЦТгНК вШ‘Х ЪЮЫТХТЬСТНК ЪШ‘ХХКЧТХКНТРКЧ ФКЭТШЧТФ 
ЛТЭЮЦ ОЦЮХЬТвК ШХТЬСНКРТ ЛШР‘ХШЯМСТЧТ ЬТЧЭОг ЪТХТЬСНКЧ ЛШЬСХКНТФғ BЮЧНК ЛШР‘ХШЯМСТЧТЧР вЮЦЬСКЬС СКЫШЫКЭТ, 
ТРЧК ЛШЭТЬС МСЮЪЮЫХТРТ ЯК МСШ‘гЮХЮЯМСКЧХТРТ ЦЮСЮЦ ЫШ‘Х Ш‘вЧКвНТғ  

 

1-jadval. Gossipol smolasiga turli komponentlar tasiri orqali olingan bitumning fizik-mexanik 

Фo‘rsКtФТМСХКrТЧТ КЧТqХКsС 

 
№ Gossipol 

smolasi 

miqdori,% 

CaO 

miq-

dori,% 

Rezina 

kukuni 

miqdori,% 

Reak-

siya 

haro-rati, 
o
C 

Aralashtirish 

intensivligi, 

ay/daq 

Bitumning fizik-mexanik 

ФШ‘ЫЬКЭФТМСХКri 

Ig
n

a 
b
o

ti
sh

 

ch
u

q
u
rl

ig
i,

 

m
m

 

Y
u

m
sh

as
h

 

h
ar

o
ra

ti
 o
C

 

C
СШ

‘г
ТХЮ

ЯМ
С

an
li

g
i,

 s
m

 

1 98,5 1 0,5 220 180 125 35 50 

2 98 1 1 220 180 125 36 52 

3 97,5 2 0,5 220 180 60 46 52 

4 97 2 1 220 180 60 48 55 

 

ВШ‘Х ЪЮЫТХТЬСТНК ЪШ‘ХХКЧТХКНТРКЧ ЛТЭЮЦЧТЧР вЮЦЬСКЬС СКЫШrati GOST 11501-73 ga asosan 47
o
C dan 

ФКЦ ЛШ‘ХЦКЬХТРТ ФОЫКФ, ТРЧК ЛШЭТЬС МСЮЪЮЫХТРТ ОЬК GOST ҚҚ50Қ-78 ga asosan 60 mmdan oshmasligi  kerak 

ЯК МСШ‘гТХЮЯМСКЧХТРТ ОЬК 55 ЬЦНКЧ ФКЦ ЛШ‘ХЦКЬХТРТ ХШгТЦғ SСЮЧРК КЬШЬКЧ ПТгТФ-ЦОбКЧШФ ФШ‘ЫЬКЭФТМСХКЫТЧТ 
GOST talablariga mostlash maqsadida tadqiqotda CaO, rezina kukuni va sanoat chiqindisi gossipol 

smalasidan foydalandik. 



34 У   у , 2023, .  

 
Tadqiqotda asosan igna botish chuqurligi va yumshash harorati gossipol smolasiga CaO tasiri orqali 

КЧТЪХКЧНТ, МСШ‘гТХЮЯМСКЧХТРТ ОЬК ЫОгТЧК ФЮФЮЧТ ЭКЬТri orqali aniqlandi. Barcha tadqiqotda reaksiya harorati 220
 

o
C da va aralashtirish intensivligi daqiqasiga 180 aylanada olib borlidi. Dastavval gossipol smolasi 

suvsizlantirildi, sababi sanoatda gossipol smolasi tarkibida 18 % gacha suv saqlaydi. Suvsizlantirilgan 

gossipol smolasi 220
 o

C gacha qizdiriladi va unga asta sekinlik bilan CaO tasirlashtiriladi, reaksiya tugash 

ЯКЪЭТЧТ КЫКХКЬСЦК вЮгКЬТНК ЩЮПКФМСКХКЫ ЭЮРКЬСТНКЧ ЛТХТЬСТЦТг ЦЮЦФТЧ ЯК ЫОКФЬТвК ЭЮРКРКЧНКЧ ЬШ‘ЧР ЮЧРК 
asta sekinlik bilan rezina kukuni tasirlashtiriladi va tayyor maxsulot xona xaroratigacha sovitiladi va fizik 

ФШ‘ЫЬКЭФТМСХКЫТ КЧТЪХКЬСРК ФТЫТЬСТХКНТғ 
Yuqoridagi 1-УКНЯКХНКЧ ФШ‘ЫТЧТЛ ЭЮЫТЛНТФТ РШЬЬТЩШХ ЬЦШХКЬТРК қ % CКO ЯК Қ% ЫОгТЧК ФЮФЮЧТЧТ ққ0 

oC ЭКЬТЫХКЬСЭТЫТХРКЧНК ШХТЧРКЧ ЛШР‘ХШЯМСТЧТЧР yumshash harorati GOST 11501-73 ga asosan tadqiq 

qilinganda 48 
oC ЧТ ЭКЬСФТХ ЪТХНТғ BЮ ФШ‘ЫЬКЭФТМС GOST ЭКХКЛХКЫТРК ЭШ‘ХТЪ ЦШЬ ФОХКНТғ қ % CКO ЧТ 

tasirlashtirganimizda igna botish chuqurligi esa GOST 11501-78 ga asosan 60 mmni tashkil qildi va 1% 

rezina kukun tasirlashtirganimizda GOST R 52128-2003 ga asosan 55 smligi aniqlandi va barcha fizik 

ФШ‘ЫЬКЭФТМСХКЫ GOST ЭКХКЛХКЫТРК ЦШЬЭХКЬСЭТЫТХНТғ 
KОвТЧРТ ЭКНЪТЪШЭХКЫТЦТгНК вШ‘Х ЪЮЫТХТЬСТНК ЪШ‘ХХКЧТХКНТРКЧ ЛШР‘ХШЯМСТ КЬШЬТНК ФКЭТШЧТФ ЛТЭЮЦ 

emulsiyalar olishga qaratildi. Kation tipidagi bitum emulsiyalar olishda emulgatorlar, stabilizatorlar va 

ЭШ‘ХНТЫЮЯМСТХКЫ ЬТПКЭТНК γ5% ХТ бХШЫТН ФТЬХШЭК, НТОЭТХКЦТЧ, ФКХЬТв бХШЫТН, ЮЧТПХШФ ЯК УОХКЭТЧНКЧ ПШвНКХКЧТХНТғ 
Yuqoridagi tadqiqotlarda aniqlangan bitum va emulsifikatorli suvli eritmaning massalari 45:55 % nisbatlarda 

ЛШ‘ХРКЧ ЦКСЬЮХШЭЧТ №0Қ4 ЭШ‘ЫХТ ОХКФНКРТ ЪШХНТЪТ ШЩЭТЦКХ ОФКЧХТРТНКЧ ФОХТЛ МСТЪТЛ, ЛТЭЮЦЧТЧР ШЩЭТЦКХ 
massasi 45% deb qabul qilindi. 

 

2-jadval. Kationik bitum emulsiyalar olishning tadqiqotlar natijalari 
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iq
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%
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1 45,0:2,0 0,5 0,1 0,5 0,2 0,1 51,6 0,25 

2 45,0:2,0 0,5 0,1 1,0 0,2 0,1 51,1 0,41 

3 45,0:2,0 0,5 0,1 1,5 0,2 0,1 50,6 0,56 

4 45,0:2,0 1,0 0,1 0,5 0,2 0,1 51,1 0,31 

5 45,0:2,0 1,0 0,1 1,0 0,2 0,1 50,6 0,49 

6 45,0:2,0 1,0 0,1 1,5 0,2 0,1 50,1 0,64 

7 45,0:2,0 1,5 0,1 0,5 0,2 0,1 50,6 0,36 

8 45,0:2,0 1,5 0,1 1,0 0,2 0,1 50,1 0,53 

9 45,0:2,0 1,5 0,1 1,5 0,2 0,1 49,6 0,75 

 

2-jadvaХНКРТ ЭКНЪТЪШЭХКЫ ЧКЭТУКХКЫТНКЧ ЬСЮЧТ бЮХШЬК ЪТХТЬС ЦЮЦФТЧФТ, ЭШ‘ХНТЫЮЯМСТХКЫ ЬТПКЭТНК 
ЪШ‘ХХКЧТХРКЧ ЮЧТПХШФ, УОХКЭТЧ ЦТЪНШЫХКЫТ ФШ‘ЩКвРКЧТ ЬКЫТ ОЦЮХЬТПikatorli suvli eritmaning qovushqoqligi ortib 

bordi. Bu esa hosil ЪТХТЧРКЧ ЛТЭЮЦ ОЦЮХЬТвКХКЫЧТ № 0Қ4 ЭШ‘ЫХТ ОХКФНКРТ ЪШХНТЪ ЦТЪНШЫТЧТ ШЬСТЫНТғ UЬСЛЮ 
бЮХШЬКХКЫНКЧ ФОХТЛ МСТЪТЛ ФКЭТШЧ ЭТЩТНКРТ ЛТЭЮЦ ОЦЮХЬТвКЧТ ШХТЬСНК ЪШ‘ХХКЧТХКНТРКЧ ЭШ‘ХНТЫЮЯМСТХКЫ ЯК 
stabilizatorlarning optimal tarkibiga 0,1% dietilamin, 0,1% kalsiy xlorid, 0,5% uniflok va 0,2% jelatin 

ЛШ‘ХРКЧНК ОЫТЬСТХНТ ЯК ЛЮ ЭКЫФТЛ КЬШЬТНК ШХТЧРКЧ ЛТЭЮЦ ОЦЮХЬТвКЧТ №0Қ4 ЭШ‘ЫХТ ОХОФНКРТ ЪШХНТЪТ 0,қ5% ЧТ 
tashkil qildi bu esa GOST taХКЛХКЫТРК ЭШ‘ХК ЪШЧХТ ЦШЬ ФОХКНТғ 
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3-jadval. Kationik bitum emulsiyalarni saqlash barqororligi aniqlash tadqiqodlari 

 
№ Bitum massasi,% 

emulsifikatorli suvli 

eritmaning massasi,% 

35% xlorid 

kislotamassasi,% 

Bitum 

emulsiyaning 

umumiy 

massasi,g 

Saqlash barqororligi,% (№ 0Қ4 ЭШ‘ЫХТ 
elakdagi qoldiq) 

7 kundan keyin 30 kundan keyin 

1 45,0: 55,0 0,1 

 

200 

0,41 0,61 

2 45,0: 55,0 0,5 0,29 0,50 

3 45,0: 55,0 1,0 0,30 0,52 

4 50,0:50,0 0,1 0,65 0,88 

5 50,0:50,0 0,5 0,53 1,14 

6 50,0:50,0 1,0 0,50 1,32 

 

KКЭТШЧ ЭТЩТНКРТ ЛТЭЮЦ ОЦЮХЬТвКХКЫЧТ СШЬТХ ЪТХТЬСНК ОЦЮХРКЭШЫ ЬТПКЭТНК ЪШ‘ХХКЧТХКНТРКЧ γ5% xlorid 

ФТЬХШЭК ЭК’ЬТЫТ γ-УКНЯКХНК ФОХЭТЫТХРКЧТНОФ Ш‘ЫРКЧТХНТғ UЬСЛЮ УКЫКвШЧНК ЛТЭЮЦ ОЦЮХЬТвКХКЫЧТ ЬКЪХКЬС ЛКЫЪШЫШЫХТРТ 
7 ЯК γ0 ФЮЧХКЫНКЧ ФОвТЧ, №0Қ4 ЭШ‘ЫХТ ОХКФНК ОХКЧРКЧНКЧ ФОвТЧРТ ЪШХНТЪТ СТЬШЛТРК ЭКСХТХ ЪТХТЧНТғ GOST R 
52128-қ00γ РК ФШ‘ЫК, 7 ФЮЧНКЧ ФОвТЧ ФКЭТШЧ ЭТЩТНКРТ ЛТЭЮЦ ОЦЮХЬТвКЧТ №0Қ4 ЭШ‘ЫХТ ОХКФНКРТ ЪШХНТЪТ 0,γ% 
dan, 30 kundan keyin esa 0,5% dan oshmasligi kerak. 

UЬСЛЮ УКНЯКХНКЧ ФШ‘ЫТЧТЛ ЭЮЫТЛНТФТ, ЛТЭЮЦ ЯК ОЦЮХЬТПТФКЭШЫХТ ЬЮЯХТ ОЫТЭЦКЧТЧР ЦКЬЬК ЧТЬЛКЭХКЫТ 45μ55 
% ЛШ‘ХРКЧНК ЯК ЮЧРК 0,5% бХШЫТН ФТЬХШЭК ЭК’ЬТЫ ЪТХНТЫРКЧТЦТгНК 7 ФЮЧНКЧ ФОвТЧРТ ЯК γ0 ФЮЧНКЧ ФОвТЧРТ 
ФКЭТШЧ ЭТЩТНКРТ ЛТЭЮЦ ОЦЮХЬТвКЧТ № 0Қ4 ЭШ‘ЫХТ ОХКФНКРТ ЪШХНТЪТ GOST ЭКХКЛТРК УКЯШЛ ЛОЫКНТРКЧ ЛТЭЮЦ 
emulsiya olishga erishildi (3-jadval, 2-ЭКНЪТЪШЭ)ғ MКЬЬК ЧТЬЛКЭХКЫТ 45μ55 % ЛШ‘ХРКЧ ЛТЭЮЦ ЯК ОЦЮХsifikatorli 

ЬЮЯХТ ОЫТЭЦКРК Қ% бХШЫТН ФТЬХШЭК ЭК’ЬТЫ ЪТХНТЫРКЧНК GOST ЭКХКЛХКЫТНКРТ 7 ФЮЧНКЧ ФОвТЧР № 0Қ4 ЭШ‘ЫХТ ОХКФНКРТ 
ЪШХНТЪТ УТСКЭТНКЧ ЭШ‘Р‘ЫТ ФОХНТ, КЦЦШ γ0 ФЮЧНКЧ ФОвТЧР № 0Қ4 ЭШ‘ЫХТ ОХКФНКРТ ЪШХНТЪТ УТСКЭТНКЧ GOST 
talabiga javob bermadi (3-jadval, 3-ЭКНЪТЪШЭ)ғ TКНЪТЪШЭ ЧКЭТУКХКЫТНКЧ ФШ‘ЫТЧТЛ ЭЮЫТЛНТФТ, 45% ЛТЭЮЦНКЧ ТЛШЫКЭ 
ЯК 0,5% бХШЫТН ФТЬХШЭК ЭК’ЬТЫХКЬСЭТЫТХРКЧ ФКЭТШЧ ЭТЩТНКРТ ЛТЭЮЦ ОЦЮХЬТвКЧТЧР ЬКЪХКЬС ЛКЫЪШЫШХТРТ GOST 
talabiga javob berganligi tufayli ushbu tarkib optimal deb qabul qilindi (3-jadval, 2-tadqiqot). 

Kation tipidagi bitum-polimer emulsiya sintezidagi noorganik komponentlar, emulgatorlar, 

ЭШ‘ХНТЫЮЯМСТХКЫ ЯК ЬЭКЛТХТгКЭШЫХКЫЧТЧР ШЩЭТЦКХ ЧТЬЛКЭХКЫ ЯК ЛТЭЮЦ-polimer emulsiyani adgezion darajasi natijasi 

aniqlanib  quyidagi jadvalga kiritildi.   

 
4-jadval. Kationik  bitum emulsiya optimal tarkibining  adgezion darajasi natijasini aniqlash 

natijalari 

 
№ Suvli emulgator-

ning component-

lar nomi 

Kom-

ponentlar 

miqdori, % 

Bitum va 

erituvchi 

miqdori, 

mass % 

Reaksi-ya 

harorati
o
C 

Suvli 

emulga-

tirning 

harorati,
o
C 

Aralash-

tirish, 

ayl/min 

Adgeziya 

darajasi, ball 

35% xlorid 

kislota ,% mass 

 

0,5 

45,0:2,0 

 

 

 

 

 

120 

 

 

 

 

 

60 

 

 

 

 

 

3000 

 

 

 

 

 

5 

Dietilamin, 

%mass 

 

0,1 

Kalsiy xlorid % 

mass 

 

0,1 

Uniflok,% mass 0,5 

Jelatina, %mass 0,2 

Suv% mass 51,6 

 

ВЮЪШЫТНКРТ УКНЯКХНК ФОХЭТЫТХРКЧ ЦК’ХЮЦШЭХКЫРК КЬШЬХКЧТЛ, РШЬЬТЩШХ ЬЦШХКЬТ КЬШЬТНК ФКЭТШЧ ЭТЩТНКРТ 
bitum- emulsiya olish uchun optimal natija bitum 45%, erituvchi 2%, xlorid kislota 0,5%, dietonol amin 

0,1%, kalsiy xlorid 0,1%, unТПХШФ 0,5%, УОХКЭТЧ 0,қ%  ЯК ЬЮЯ ЮМСЮЧ 5қ,Қ% ЛШ‘ХРКЧТНК, ЛТЭЮЦ ОЦЮХЬТвКЧТЧР 
adgezion darajasi GOST R 52128-2003 ga asosan analiz qilinganda 5 ballni tashqil qildi. 

Tadqiqotlar natijalari orqali optimal deb qabul qilingan kationik bitum emulsiyaning IQ 

spektroskopiya tasviri 1-rasmda va uning natijalari 5-УКНЯКХНК ФОХЭТЫТХРКЧ ЛШ‘ХТЛ, ШХТЧРКЧ ФКЭТШЧ ЭТЩТНКРТ 
ЛТЭЮЦ ОЦЮХЬТвКЧТЧР ЭКЫФТЛТНКРТ КЭШЦХКЫ РЮЫЮСХКЫТЧТЧР ЭОЛЫКЧТЬС ЬЩОФЭЫТНКРТ вЮЭТХТЬС ЩШХШЬКХКЫТЧТЧР Ш‘ЫЧТ 
СКЪТНК ЦК’ХЮЦШЭХКЫ ФОХЭТЫТХРКЧғ 
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1-rasm. Kationik bitum emulsiya IQ tahlili 

 
IQ spektroskopiya tahlili natijalariga asosan kation tipidagi bitum emulsiya tarkibidagi CaO 

ЦШННКЬТРК ЭОРТЬСХТ ЛШ‘ХРКЧ CК=O ФШЦЩШгТЭТ ЦШЬ ЫКЯТЬСНКРТ Қγ76,λγ-1178,29 sm
-1

  ЬШСКХКЫНК ШЫШХТР‘ТНК 
valent hamda deformatsion tebraЧТЬСХКЫТ ФЮгКЭТХНТғ KКЭТШЧ ЬТЫЭ ПКШХ ЦШННКЬТЧТЧР вК’ЧТ HCХ ЯК CКCХ2 ga 

tegishli Cl-  va Ca
2+

  ionlari mos ravishda 3696,87-3383,5  sm
-1

  va 2321,87-2178,2 sm
-1

  ЬШСКХКЫ ШЫКХТР‘ТНК 
ЯКХОЧЭ ЯК НОПШЫЦКЭЬТШЧ ЭОЛЫКЧТЬС МСКЬЭШЭКХКЫТ ЧКЦШвШЧ ЛШ‘ХНТ, (CH3CH2)2NH tarkibidagi >N-H guruxi 

2017,18-1966,07 sm
-1

  sohalarda, rezina tarkibidagi C-O-C, C=O, -C-H guruhlari mos ravishda 1030,70 , 

1376,93 va 1116,58 sm
-1

  sohalarda valent hamda deformatsion tebranishlari kuzatildi (1-rasm). 

 
5-jadval. Kationik bitum emulsiya IQ tahlili 

 
 

Atomlar 

Guruhi 

Atomlar guruhlarining tebranish spektridagi 

yutilish 

ЩШХШЬКХКЫТЧТЧР Ш‘ЫЧТ 
V, sm

-1
 

 

Birikma 

formulasi 

Valent 

tebranishlar 

Deformatsion 

tebranishlar 

Ca=O 1376,93 1178,29 CaO 

C-O-C 1030,77 - Rezina 

=  1376,93 - Rezina 

- -  1116,58 - Rezina 

Cl
- 

3696,87 3383,5 HCl 

Ca
2+

,Cl
- 

2321,87 2178,2 CaCl2 

>N-H,-NH2 2017,18 1966,07 (CH3CH2)2NH 

   

IQ-spektroskopiya taxlil natijasiga ko‘ra gossypol tarkibidagi -COH, -CHO guruxlariga tegishli 

bo‘lgan yutilish chastotalari mahsulotlar tarkibida kuzatilmadi. Bundan ko‘rinadiki ushbu guruxlardagi 

vodorod o‘rnini Ca, Na, Cl va NH ionlari olganidan darak beradi va bu gossypol smolasi to‘liq polimer 

xolatiga o‘tganligini bildiradi, faqatgina ba’zi sohalardagi cho‘qqilarning intensivligi kamayadi, masalan, 

1710 sm
-1

  НКРТ  МСШ‘ЪЪТНК, СКЦНК Қ7γ7,55 ЬЦ-1
  НК Ш‘ЫЭКМСК ТЧЭОЧЬТЯХТФНК МСШ‘ЪЪТ ЩКвНШ ЛШ‘ХТЛ,  

КЫТХКХНОРТНХКЫРК ЭШ‘Р‘ЫТ ФОХКНТ, вК’ЧТ  > C = 0 РЮЫЮбХКЫТРК ЭОРТЬСХТНТЫғ 3405,67 sm
-1

sohada keng botiq yutilish 

МСТгТР‘Т  СШЬТХ ЛШ‘ХТЛ , Ю , N  ЯК N 2 РЮЫЮбХКЫТЧТЧР  ЯКХОЧЭ ЭОЛЫКЧТЬСХКЫТРК  ЭОРТЬСХТ ЛШ‘ХКНТғ  
GШЬЬТЩШХ ЬЦШХКЬТЧТЧР ЭЮЫХТ ЦШННКХКЫ ЛТХКЧ ЪКвЭК ТЬСКХКЧРКЧНК  ЬЩОФЭЫНК ЛК’гТ Ш‘гРКЫТЬСХКЫ ФЮгКЭiladi. 

Masalan, anionid, kationid, Bitum-polimer spektrida ham yuqoridagi tebranish chastotalariga tegishli yutilish 

МСТгТЪХКЫТ ФЮгКЭТХКНТ IQ ЬЩОФЭЫТНК ФЮгКЭТХРКЧ КЬШЬТв Ш‘ЭФТЫ ЩТФХКЫ CК=O ФШЦЩШгТЭТ ЦШЬ ЫКЯТЬhdagi 1377,89-

1173,47 sm
-1

, 1376,93-1178,29 sm
-1

,  NaOH moddasidagi Na
+
  ionining 3707,48 va 3705,67 sm

-1
sohalarda, 

HCl moddasidagi Cl
-
  3696,87-3383,5 sm

-1
sohalarda  valent hamda deformatsion tebranishlari kuzatildi. Bu 
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ОЬК Ш‘г ЧКЯЛКЭТНК ЛТЭЮЦ ОЦЮХЬТвКХКЫЧТЧР ФТЦвШЯТв ЭК’ЬТЫТ КЧК ЬСЮ ЦШННКХКЫ ФШЦЩШгТЭЬТвКЬТЧТЧР ФТЦвШЯТв 
xosЬКХКЫТРК ЭШ‘Р‘ЫТ ЩЫШЩШЫЬТШЧКХ ЫКЯТЬСНК ЭК’ЬТЫ ЪТХishi mumkinligidan dalolat beradi. 

SСЮЧНКв ЪТХТЛ, ЪШ‘ЬСТХРКЧ ЪШ‘ЬСТЦМСКХКЫЧТЧР РШЬЬТЩШХ ЛТХКЧ КЫКХКЬСЭТЫТХРКЧНК Ш‘гКЫШ ФТЦвШЯТв ЯК 
fizik – mexanik  aralashma hosil qilish mumkin ekanligi aniqlandi. 

Xulosa. KШ‘Щ ЬШЧХТ ЭКНЪТЪШЭХКЫТЦТг ЧКЭТУКЬТНК ТХФ ЛШЫ ЬКЧШat chiqindisi gossipol smolasi asosida 

neftsiz kationik bitum emulsiya olishga erishildi. Tadqiqotimizda dastavval yШ‘Х ЪЮЫТХТЬСТ ЬШСКЬТНК 
ЪШ‘ХХКЧТХКНТРКЧ ЧОПЭ ЛШР‘ХШЯМСТХКЫТ КЧШХШРТ бШЬЬКХКЫТРК Ш‘бЬСКЬС ЛШР‘ХШЯМСТЧТ РШЬЬТЩШХ ЬЦШХКЬТ КЬШЬТНК 
yaratildi va uning igna botish chuqurligi, yumshash harorati va nisbiy uzayish koeffitsienti aniqlandi. 

GШЬЬТЩШХ ЬЦШХКЬТРК қ% CКO ЭК’ЬТЫХКЬСЭТЫТЛ ШХТЧРКЧ ЛШР‘ХШЯМСТЧТЧР ТРЧК ЛШЭТЬС МСЮЪЮЫХТРТ 60 ЦЦЧТ ЯК ЮЧТЧР 
вЮЦЬСКЬС СКЫШЫКЭТ 48°C ЭКЬСФТХ ЪТХНТ ЯК ЮЧРК Қ% ЫОгТЧК ФЮФЮЧТ ЭК’ЬТЫХКЬСЭТЫРКЧНК ЮЧТЧР ЧТЬЛТв ЮгКвТЬС 
ФШОППТЭЬТОЧЭТ 55 ЬЦЧТ ЭКЬСФТХ ЪТХНТғ UЬСЛЮ ФШ‘ЫЬКЭФТМСХКЫ КЬШЬТНК вКЫКЭТХРКЧ ЛШР‘ХШЯМСТ, вШ‘Х ЪЮЫТХТЬСТ ЬШСКЬТНК 
ЪШ‘ХХКЧТХКНТРКЧ ЛШР‘ХШЯМСТХКЫЧТ GOST ЭКХКЛХКЫТРК ЭШ‘ХК УКЯШЛ ЛОЫТЬСХТХТРТ ТХЦТв КЬШЬХКЧНТғ  

TadqiqotimТгЧТЧР ТФФТЧМСТ ЛШ’ХКРТНК kation tipidagi bitum emulsiyalarning optimal tarkibi GOSTR 

52128-2003 asosida aniqlandi. Tarkibda 51,6% suv, 45% bitum, 2% erituvchi,0,5% dan xlorid kislota hamda 

uniflok, 0,2% jelatin, 0,1% dan dietilamin hamda kalsiy xloridlar ЛШ‘ХРКЧТНК, ЛТЭЮЦ ОЦЮХЬТвКЧТЧР 7 ЯК γ0 
ФЮЧНКЧ ФОвТЧРТ №0Қ4 ЭШ‘ЫХТ ОХКФНКРТ ЪШХНТРТ ЦШЬ ЫКЯТЬСНК 0,қλ ЯК 0,50 % ЭКЬСФТХ ЪТХТЬСТ ЯК КНРОгТвК НКЫКУКЬТ 
5 ball ekanligi ilmiy asoslandi.   
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M. J. Jumaniyazov, J. Sh. Jumaniyazov, Y. X. Yakubov 

 

TECHNOLOGY FOR PRODUCTION OF BITUMEN EMULSIONS BASED ON LOCAL 

INORGANIC RAW MATERIALS AND GOSSYPOLL RESIN 

 

Abstract. Background. Today, as a result of the growing world population, the demand for the con-

struction industry is increasing day by day. Considering the high cost of petroleum bitumen and the fact that 

reserves of petroleum and natural bitumen are decreasing every day, bitumen emulsions are the main solu-

tion in the modern construction industry, since the consumption of bitumen emulsions is up to 30% less than 

petroleum bitumen. Plus, there's no need to heat up during use, so there's plenty of room for energy savings. 

Purpose.  Creation of technology for producing cationic bitumen emulsions based on local inorganic 

raw materials and industrial waste. 

Methodology. When conducting experimental studies, modern physicochemical methods were used, 

including the method of IR spectroscopic analysis. 

Originality.  For the first time, a cationic bitumen emulsion of a new composition based on gossypol 

resin, CaO, rubber powder, CaCl2, HCl was obtained. 

Findings. Based on oil-free bitumen, it was possible to obtain a bitumen emulsion used in the road 

construction industry 

Keywords: Gossypol tar, CaO, rubber powder, CaCl2, HCl. 

  Highlights: 

 - oil-free bitumen used in the construction industry was obtained; 

 - based on the obtained bitumen, an oil-free cationic bitumen emulsion was obtained; 

 -acceptable technological indicators have been determined: 
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R. M. Jabbiev, M. J. Jumaniyazov, Sh. K. Aitova, N. K. Saparbaeva 

 

POSSIBILITIES OF USING SULFUR AND SOAP STOCK TO OBTAIN OIL-FREE 

CONSTRUCTION BITUMENS 

 

Abstract. Background. The physico-mechanical properties of petroleum-free bitumen, obtained on 

the basis of gossypol tar, do not meet the standard requirements. To bring them to the standard level, it is 

necessary to process them by introducing modifiers, stabilizers, and plasticizers into the composition. 

Purpose of study. To provide scientific basis for the use of sulfur and soapstock in the production of 

oil-free bitumen of standard composition from Gossypol tar. 

Methodology. The study employed several modern analytical techniques, including chemical and 

physico-chemical methods. State-of-the-art analytical approaches from chemistry and physical chemistry 

were utilized. 

Originality. The study demonstrated the synthesis of petroleum-free bitumen with physical and me-

chanical properties that meet global standards, by incorporating sulfur and soapstock into gossypol tar. The 

effects of these additives on the compositional variation of the resulting substances have been scientifically 

substantiated.  

Findings. The incorporation of sulfur up to 5% into Gossypol tar enhanced the thermal stability and 

СКЫНЧОЬЬ ШП ЛТЭЮЦОЧ, КЬ ТЧНТМКЭОН Лв ЭСО ТЧМЫОКЬО ТЧ ЬШПЭОЧТЧР ЩШТЧЭ ПЫШЦ 7Қ ЭШ 8γº  КЧН ЭСО НОМЫОКЬО ТЧ ЩОn-

ОЭЫКЭТШЧ КЭ қ5º  ПЫШm 24 to 17.5 mm. The sulfur addition also improved the low-temperature performance 

and ductility of bitumen, as evidenced by the decrease in brittleness point from -15.5 to -Қλº  КЧН ЭСО Тn-

crease in elongation to 3 cm. By incorporating soapstock up to 10% into bitumen, the softening point (meas-

ured by the Ring and Ball Apparatus method), brittleness point and elongation of bitumen were significantly 

КХЭОЫОНғ TСО ЬШПЭОЧТЧР ЩШТЧЭ ЫОНЮМОН ПЫШЦ 77ғ5 ЭШ 67ғ5º , ЭСО ЛЫТЭЭХОЧОЬЬ ЩШТЧЭ ЫОНЮМОН ПЫШЦ -17 to -ққº , КЧd 

the elongation increased from 4.4 to 12.5 cm, attaining the standard level. These properties met or even sur-

passed the criteria of BN 70/30 construction bitumen. 

Key words: gossypol tar, soapstock, sulfur, quicklime, methenamine, plasticizer, petroleum-free bi-

tumen. 

Highlights. 
- construction bitumen that meets the requirements of GOST 6617-2021; 

- the optimal oil-free composition is scientifically based; 

- mass%: oxidized gossypol resin (82.5-85.0), soapstock (3.0-6.0), sulfur (3.0), rubber flakes (5.0), 

low molecular polyethylene (2.0 ), calcium oxide (2.0); 

- oil-free bitumen meets the requirements of 70/30 grade bitumen according to its physical and me-

chanical properties. 
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- yuqori erish nuqtasi 

- yuqori namlik qobiliyati 

- past gigroskopiklik va issiqlikka chidamlilik 

- yaxshi mahsuldorlik husuyiyatiga ega, tabiiy buchak qiyaligi bilan ifodalanadi 

- yaxshigranulametriktarkibi 

 

M. J. Jumaniyazov, M. Q. Saparov, S. Usmanov, Sh. R. Qurambayev 

 

SYNTHESIS AND RESEARCH OF SUSPENDED AND SOLID COMPLEX FERTILIZERS 

CONTAINING MACRO- AND MICROELEMENTS 

 

Abstract: Background. Today there is a wide range of liquid fertilizers on the market. They are dif-

ferent in composition and state of aggregation. Liquid fertilizers for plants are in particular demand among 

farmers. The application of liquid mineral fertilizers helps moisten the soil and increase productivity. Liquid 

mineral fertilizers are created on the basis ofseveral complex macroelements. They are divided into mineral 

liquid phosphorus fertilizers, nitrogen, and potassium. All three chemical elements (phosphorus, potassium, 

nitrogen) are the basis for the concentrate. They are responsible for the growth, nutrition, and development of 

plants [1]. 

Purpose. to solve the shortcomings of the ammophos and ammonium nitrate used, by enriching them 

with microbiofertilizer, as well as obtaining complex fertilizers containing macroelements - N, P, K, Ca, Mg, 

S, Fe, microelements - Zn, Cu, Mo, Mn, B ,So,I. 

Methodology. Experimental experiments were carried out on the basis of modern physicochemical 

research methods, while the hygroscopicity of the product, the ability to retain moisture and the ability to 

accumulate, and methods for determining the characteristics of the product are presented. 

Originality. For the first time, chemical, physico-chemical, technological, agrochemical research has 

been carried out on fertilizers enriched with biological preparations. 

Findings. Complex fertilizers were obtained containing 7 macroelements - N, P, K, Ca, Mg, S, Fe 

and 7 microelements - Zn, Cu, Mo, Mn, B, Co, I: 

Key words: caking, microbiological analysis, siftability, melting point, hygroscopicity, moisture ca-

pacity, ammophos enrichment, ammonium nitrate, biofertilizer. 

Highlights:  
- high melting point 
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- high moisture capacity 

- lowhygroscopicity, and do not caking 

- good commercial properties, characterized by the angle of repose 

- goodsiftability 
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A. P. Solovey  

 

EDUCATIONAL AND PROFESSIONAL COMPETENCIES IN BUILDING THE SCIENTIFIC 

CAREER OF YOUNG SCIENTISTS 

 

Abstract. Background of the problem. The study of educational and professional competencies of 

young scientists is determined by the need for effective training of highly qualified scientific personnel, the 

development of mechanisms for retaining young scientists in domestic scientific organizations. 
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Purpose. The purpose of this work is to identify educational and professional competencies that in-

fluence the construction of the scientific career of young scientists (using the example of the National Acad-

emy of Sciences of Belarus). 

Methodology. Based on empirical data from sociological research (2017, 2020), the key educational 

and professional competencies included in the structure of factors for building a successful scientific career 

for young scientists are analyzed. 

Originality. An assessment was made of the level of knowledge acquired at the university necessary 

for work in the scientific field. The degree of correspondence between the specialty obtained after graduating 

from a higher educational institution and the position held at a scientific institute, as well as the correspond-

ence of the topics of the research conducted to the scientific interests of young scientists, was recorded. 

Findings. Based on the analysis of professional self-identification, it was concluded that the domi-

nant majority of young scientists, regardless of gender and the department of science in which they work, 

consider science their calling. An analysis of the key factors in the scientific career of young scientists allows 

us to conclude that the leading professional and educational competencies that influence their building a suc-

cessful career are participation in international projects, knowledge of foreign languages, a high level of pro-

fessionalism, and passion for their profession. 

Key words: young scientists, educational and professional competencies, scientific vocation, scien-

tific career, scientific career factors, gender aspect. 

Highlights: 

- The vast majority of young scientists speak English, with every third proficient at the B1 level, 

and every fifth at the B2 level. To improve their educational and professional competencies, 

most young scientists expressed a desire to become members of international scientific organiza-

tions (communities, unions, associations). 
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2-

 + 2H
+ 

 ў       Fe
2+

  Fe
3+

    
     ғ 

[Zn3(PO4)2(OH)2∙(H2O)2]
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H
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2,0 

0,0016 

0,0015 

0,0014 
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2,0 

2,5 

3,0 

0,0027 

0,0030 

0,0032 
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D. M. Jumaniyazova, B. S. Zakirov, M. J. Jumaniyazov 

 

SCIENTIFIC RATIONALE FOR OBTAINING ACID-RESISTANT ANTI-CORROSION 

COATINGS FROM GOSSYPOLL RESIN 

 

Abstract. Background. Metal constructions and equipment in chemical production enterprises oper-

ating in our country are aggressively affected and fail before the specified service life. The scarcity of im-

ported acid-resistant coatings, their exorbitant prices, and their inadequate efficacy are posing significant 

МСКХХОЧРОЬ ТЧ ШЮЫ МШЮЧЭЫв’Ь МСОЦТМКХ ЩЫШНЮМЭТШЧ ОЧЭОЫЩЫТЬОЬғ CШЧЬОЪЮОЧЭХв, ТЭ ТЬ ТЦЩОЫКЭТЯО ЭШ ОЬЭКЛХТЬС ЬМТОn-

tific foundations for manufacturing these products using locally available raw materials and industrial waste. 

Purpose. Scientific substantiation of production of effective acid-resistant coatings based on gossy-

pol resin and local resources. 

Methodology. The effectiveness of the obtained acid-resistant coatings was evaluated using standard 

international test methods and modern chemical and physico-chemical methods. 

Originality. A new type of acid-resistant anti-rust coatings were synthesized from gossypol resin and 

local resources. Acid resistance properties were enhanced by adding, (K2Cr2O7), Zn3( O4)2, and (CH2)6N4) 

hexamethylenetetramine to the composition. The effectiveness of the research was confirmed by the results 

of chemical and physico-chemical analyses, laboratory experiments, and experimental-industrial tests.  

Findings. Numerous studies were conducted to determine the optimal formulation of an acid-

resistant anti-corrosion coating. The determined composition was then subjected to laboratory testing. The 
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coating comprises gossypol resin ranging from (95,6%) by mass,  zinc phosphate from 2.0% by mass, potas-

sium bichromate from 0,2% by mass, and hexamethylenetetramine from 2% by mass. This formulation was 

found to dramatically decrease the corrosion rate in an acidic environment. Testing revealed the coating pro-

vided over 98.3% protection against corrosion. 

Key words: gossypol resin, electrochemical corrosion, synergism, hexamethylenetetramine, adhe-

sion, corrosion rate, degree of protection. 

Highlights: 

- coverings with high adhesion properties, meeting standard requirements; 

- acid-resistant coating with high heat and cold resistance; 

- composition, mass%: gossypol resin (95.6), zinc phosphate (2.0), potassium dichromate (2.0), 

GMTA (0.4). 
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 2.         

, H2SO4=0.7 M, t=2 , =  

 

,% l2  Si02 S03 20 Fe203 V2O5  
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 4.    -16  R-67 

 
№   -16 R-67 

1       
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 5.    -16  -67 

 

№ 

/  
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-16 R-67 

№Қ №қ №γ №4 №5 №6 №7 №8 

1 2 
 

3 
4 5 6 7 8 9 10 

1.  ғ , g 
 

25 
25 25 25 25 25 25 25 

2.   HNO3, % 
 

30 
40 40 30 30 40 30 40 

3. 
 ғ  HNO3 

cm
3
 

175 175 175 175 175 175 175 175 

4. 
V + ғ ғ 

cm
3
 

200 190 105 110 161 183 110 175 

5.  ғ , g. 12,96 13,83 13,2 12,6 20,0 22,9 20,0 20,2 

6.  , ғ  

6 
6 4 4 6 6 4 4 

7.  NiO,g         

8.  4,32 4,1 3,55 2,80 2,86 2,2 2,65 2,67 

9.  0,708 0,82 0,79 0,897 0,96 0,876 0,8 1,31 

10. ∑( -  + ғ), g 5,028 4,92 4,34 3,697 3,82 3,08 3,45 3,98 

11.  Al2O3, g         

12.  0,0068 0,0065 0,0019 0,0038 0,0011 0,0017 0,0011 0,0013 

13.  10,6 11,04 10,9 11,22 6,94 7,5 6,55 6,03 

14. ∑( -  + .), g 10,6068 11,0465 10,919 11,2238 6,9411 7,5017 6,5511 6,0313 

15. MgO, g         

16.  - - - - - - - - 

17.  0,015 0,016 0,015 0,06 2,74 3,14 2,98 2,77 

18. ∑( -  + .), g - - - - - - - - 

19. CaO, g         

20.  0,28 0,27 0,07 0,14 - - - - 

21.   ғ ғ ғ - - - - 

22. ∑( -  + .), g 0,28 0,27 0,07 0,14     

23. 
  

NiO, % 
80,0 75,9 65,7 51,8 72,8 56,0 67,4 68,0 

24. μ         

25. 
 NiO, g   ғ -

 g (  қ5 g) 
5,4    3,93    
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c
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14 V + ғ  3 
58 57        
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    ғ       Ғ

,       ғ     Ғ
 №7 

 7.    

№ 

/  

 

 Ғ
 

-16 

 
R-67 

№Қ №қ №γ №4 №5 №6 

1 2 3 4 5 6 7 8 

1.  ғ , g 10 10 10 10 20 20 

2.   HNO3, % 15 10 5 10 25 25 

3.  ғ NaOH cm
3
 50 50 70 40 150 150 

4. V + ғ ғ cm
3
 95 40 47 112 90 180 

5. NiO, g.       

6.        

7.  2,07 1,57 2,2 1,75 4,5 3,3 

8. ∑( -  + ғ), g       

9.  Al2O3, g       

10.  1,49 1,04 1,4 1,2 3,84 0 

11.  5,1 4,1 5,7 4,8 10,4 6,5 

12. ∑( -  + .), g 6,59 5,14 7,1 6,0 14,24 6,5 

13. 
  

Al2O3, % 
21,7 15,1 20,4 17,44 27,9 0 

14. 
 ғ  

 ғ  
9,5 7,0 9,4 8,0 16,2 19,6 

15.  ғ HNO3, 3 
68 49 68 56 150 150 

16.   HNO3,% 30 30 30 30 30 30 

17. V + ғ ғ γ 55 53 48 46,5 130 145 

18.  1,74 2,36 2,38 1,9 3,1 1,66 

19.  0,33 0,23 0,3 0,25  0,7 

20. ∑( -  + .), g 2,07 2,59 2,68 2,15  2,36 

21. 
  

NiO,% 
80,6 109 110 87,96 71,8 52,9 

22.  Al2O3,        

23.  4.24 3,4 4,6 3,8  5,6 

24. μ -16 R-67 
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A. T. Dadakhodzhaev, M. S. Bobomurodova, O. K. Muratkulov, 

 D. Kh. Yakibova, R. A. Toshkaraev 

 

SPENT CATALYSTS - SECONDARY RAW MATERIALS FOR THE PRODUCTION OF 

NICKEL OXIDE ANDVANADIUM PENTOXIDE 

 

Abstract. Background of the problem. In Russia, the main natural raw materials for vanadium 

products are titanomagnetite ores from the Kachkanarskoye deposits, where the concentration of V2O5 is 

0.14 -0.17%. There is information that in Southern Kazakhstan there is a large vanadium deposit, Bala-

Sauskandyk. The Republic of Uzbekistan does not have natural reserves of such elements as nickel and 

vanadium. 

Purpose. Conducting research on the extraction of V2O5 and NiO by hydrometallurgical methods. 

https://www.newchemistry.ru/letter.php?n_id=5285
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Methodology. Elemental analysis of the composition of the catalysts was carried out on a high-

performance energy-dispersive X-ray fluorescence spectrometer Rigaku NEX CG EDXRF Analyzer (Japan). 

Studies on the extraction of nickel into solution were carried out at ratios HNO3: Ni = 1.4 : 16.5 and 

a temperature of 95-Қ00°Cғ 
Originality.The possibilities of processing vanadium and nickel catalysts, widely used in industry, 

have been studied. The temperature varied from room temperature to 90-1000C, the duration of leaching was 

2-6 hours. 

Findings. For testing, we took a spent catalyst crushed into powder and granules. As a result, it was 

shown that at a sulfuric acid concentration of 2 M, in the temperature range of 65-75
0
C, a high degree of 97-

98% transition of vanadium into solution is achieved. 

Key words: GIAP-8, vanadium, nickel, catalyst, Reformax-330 

Highlights:  
- The consumption of sulfuric acid can be reduced up to 1.5 times, while maintaining a high 

degree of vanadium extraction. 
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A. M. Sadikova, A. M. Reimov  

 

PROSPECTS FOR PRODUCTION IN UZBEKISTAN OF ENERGY BINDING COMPOSITIONS ON A 

LOW BASIC CLINKER MATRIX 

 

Abstract. Background of the problem. One of the effective directions that ensures a reduction in the 

cost of fuel and energy resources and the cost of cement, expanding its range. Increasing production volume 

and improving performance properties is the production of multicomponent cements. The introduction of 

various additives into the composition of Portland cement - limestone, diatomite, carbon black - helps to in-

crease the strength of cement mortars hardening in solutions of sodium and magnesium sulfate. Therefore, 

much attention is paid to the use of ground limestone additives throughout the world 

Purpose. development of effective compositions of cement compositions on a low-basicity matrix 

using thermally activated tuffite and phosphogypsum as an active mineral additive, studying the features of 

hydration processes, phase-structure formation during hardening of low-basicity binder compositions, the 

influence of the component ratio, thermal activation conditions and dose of a new additive on the formation 

of the strength of the composite 

Methodology. To study the effect of thermally activated tuffite - phosphoanhydrite additive on the 

physical and mechanical properties of low-basic cements, the ratio of tuffite and phosphogypsum in the addi-

tive was 1:1 and 1:3. The additive was prepared in two ways: separate and joint thermal activation of the 

components, followed by the introduction of low-basic cement into the composition. The dose of additives in 

mixed cements was 10. 15. 20%. The physico-mechanical properties of mixed binder compositions were de-

termined on small samples of cubes with edge sizes of 1.41 cm, made from plastic dough with a composition 

of 1:0. 

Originality. It has been established that to create high-quality binder compositions, it is advisable to 

use low-basic clinkers with CP = 0.83 and 0.85 as a matrix. With a content of 15-20% tuffite, a 

ЩСШЬЩСШКЧСвНЫТЭО КННТЭТЯО ШЛЭКТЧОН Лв УШТЧЭ ЭСОЫЦКХ КМЭТЯКЭТШЧ ШП ЭСО МШЦЩШЧОЧЭЬ КЭ 800°C in a 1:1 ratio. 

The development made it possible to save up to 20% of the clinker component, up to 10-12% of fuel, reduce 

costs and increase the volume of cement production by 20-25%. 

Findings. The introduction of jointly thermally activated phosphogypsum and tuffite (1:1) in equal 

parts in an amount of 10% into the composition of low-basic clinker with KN = 0.85 contributed to the rapid 

and high strength gain of the composite: it was 6.5 by 3, 7 and 28 days, respectively; 11.3 and 16.0 MPa are 

higher than those of the matrix. The same high strength values were obtained with the addition of 15% 

tuffite-phosphoanhydrite composition. The same strength as the matrix is exhibited by a mixed binder com-

position containing 20% additives at all curing times. 

Key words: clinker, tuffite, phosphogypsum, phosphoanhydrite additive, quicklime, hydrosilicate, 

hydrosulfosilicate. 

Highlights: 

 - use of low-basic clinkers with CP = 0.83 and 0.85 

- development of effective cement compositions based on a low-basic matrix 
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Z. B. Dzhumaniyazov, N. K. Saparbaeva, D. Z. Boltabaev, Y. S. Ruzimov,  

Sh. Kh. Khuzhyazov, D. D. Davletova  

 

STUDY OF THE FIRING KINETICS OF CERAMIC MASS COMPOSED OF LOCAL LOESS-

LIKE ROCKS IN THE PRODUCTION OF CERAMIC PAVING STONES 

 

Abstract: Background. For areas with high humidity and salinity, a method of baking ceramic pav-

ing stone with sufficient mechanical strength and chemical stability has been developed.  

Purpose. It consists in studying the kinetics of firing ceramic mass from local loess rocks in the pro-

duction of ceramic pavement stone. 

Methodology. Since ceramic paving stone is a new type of product, there is not enough information 

about its baking process. At the same time, they were analyzed in comparison with the data on ceramic 

bricks, since they are similar to wall ceramic bricks. 

Originality. On the basis of lyoccimon gneiss from the Kurbanov mine of Khorezm region, a ceramic 

paving stone resistant to salinity was obtained for the first time at a low baking temperature of 950 
o
S. 

Findings. According to the developed protocol, it takes 3 hours to heat the ceramic paving stone to 

the maximum temperature at a speed of 5 
o
S/min. The ceramic mass is then held at 950 

o
C for 3 hours. At 

this temperature, the amount of liquid phase in the mass increases sharply. The mass is then cooled for a 

short time at a cooling rate of 1.6 
o
S/min. At the next stage, the samples are transferred to the tempering pro-

cess at a temperature of 850 
o
C. The duration of the procedure is 4 hours. In such conditions, slow cooling of 

the obtained mass is required. It is recommended to carry out the cooling process in 2 stages. The 1st step 

takes into account the polymorphic change of SiO2 to 500 
o
S for 5 hours at a cooling rate of 1.16 

o
S/min. 

Stage 2 cooling from 500 
o
S to 100 

o
S is carried out for 4 hours at a rate of 1.66 

o
S/min. 

Key words: loess rock, ceramic paving stone, firing, firing kinetics, cooling, ceramic mass. 

Highlights:  
- improved physical-mechanical and technological performance;  

- mechanical strength and resistance to chemical effects;;  

- low water absorption and cold resistance. 
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SH. K. MATCHONOV, A. SH. RUZMETOVA, Y. X. YAKUBOV,   

J. SH. JUMANIYOZOV, D. D. DAVLETOVA 

БO’JAKO’L KONI KAOLINI ASOSIDA TEБNIK GLINOГВOM OLISH BO’ВICHA  
TADQIQOTLAR 

Urganch davlat universiteti 

Referat. Muammoning kelib chiqishi. Jaxonda glinozyom sanoatida yuqori sifatli boksit 

xomashyosiga bo'lgan ehtiyoj tobora ortib bormoqda, boksit xomashyosi zaxiralari esa kundan-kunga 

kamayib bormoqda. Mahalliy alyuminiyli silikat xomashyo(kaolin)sidan glinozyom olish d ХгКЫЛНТЫ 
Ishning maqsadi. БШ’УКФШ’Х koni kvars-kaolinli jinsdan kaolinni ajratish va unga kislotali ishlov 

berib texnik glinozyom olish.  

Metodologiya. IQ-spektroskopiya va Roman-spektroskopiya tahlil usullaridan foydalanilgan. 

Ilmiy yangiligi. GidrofobliРТ вЮЪШЫТ ЛШ’ХРКЧ ЭОбЧТФ РХТЧШгвШЦЧТ ШХТЬСНК ФКШХТЧЧТЧР ЭКЫФТЛТЧТ КЧТЪХКЛ 
(SiO2-55,33,Al2O3-34,57, Fe2O3-0,52,CaO-1,32), mahsus boyitish usulini bilan, termokimyoviy ishlov berib 

texnik glinozyom olingan.  
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Olingan natijalar. Texnik glinozyom namunasining Raman spektroskopiya va IQ-spektr tahlil 

natijalariga asoslanib   422sm
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 ЭШ’ХЪТЧ ЮгЮЧХТФХКЫТНК  вЮЭТХТЬС МСШ’ЪЪТХКЫТ ЛШЫХТРТ ФЮгКЭТХНТ va ular Al-O va Al-OH 

ЛШР’ХКЫТРa tegishli ekanligi aniqlandi. 

KКХТЭ ЬШ’гХКЫ: kvars-kaolinli jisn, rang beruvchi birikmalar, boyitish, gidromexanik usul, 

gidrosiklon, elektromagnitli separator, infraqizil spektroskopiya. 

Xususiyatlari: 

- kaolindan olingan metakaolin yuqori putsalan faollikga ega; 

- texnik glinozyom yuqori gidrofoblik xususiyatga ega; 

- optimal texnologik parametrlar aniqlangan. 

 

Kirish. Dunyo miqyosida hozirgi vaqtda glinozyom sanoatda, asosan, alyuminiy olish uchun 

ОХОФЭЫШФТЦвШЯТв ЩКЫМСКХКЧТЬСНК бШЦКЬСвШ ЬТПКЭТНК ФОЧР ЪШ’ХХКЧТladi. Past sifatli alyuminiy rudalaridan 

glinozyom ishlab chiqarish tubdan yangi texnologik usullarni talab qiladi, chunki tarkibida kremniy dioksidi 

yuqori bo'lgan alyuminiy rudalarini ishqoriy Bayer usuli bilan samarali qayta ishlash mumkin emas. Shu 

sababli, ko'plab tadqiqotchilar yuqori kremniyli alyuminiy xomashyosini qayta ishlashning oqilona 

texnologiyasini ishlab chiqish bilan shug'ullanadilar[1]. 

Har yili jaxonda glinozyom sanoatida yuqori sifatli boksit xomashyosiga bo'lgan ehtiyoj tobora ortib 

borayotganligini va Bayer usuli orqali alyuminiy oksidi ishlab chiqarishning asosiy usuli ekanligini 

tadqiqotlar natijasidan bilishimiz mumkin. Hozirgi kunda bu usul oldindan maydalangan boksitni ishqoriy 

eritmalarda yuvishga asoslangan. Yuvishdan so'ng alyuminiy gidroksid alyuminiy eritmasidan ajralib 

chiqadi va keyin alyuminiy hosil qilish uchun kalsiylanadi. Al2O3 va SiO2 massa nisbati 8 molekuladan ortiq 

bo'lgan yuqori sifatli boksitlar Bayer jarayoni bo'yicha texnik glinozyom ishlab chiqarish uchun xom ashyo 

sifatida talab qilinadi [2]. Bundan tashqari boksit xomashyosi zaxiralari kundan-kunga kamayib bormoqda.  

Shu bilan birga, past sifatli alyuminiy xomashyosi-yuqori kremniyli boksitlar, kaolin gillari, leytsitlar, 

alunitlar, shiferlar, nefelinlar va boshqa rudalarning jahon zahiralari juda katta [3], ammo uni ishlab 

МСТЪКЫТЬС ЮМСЮЧ ЬКЦКЫКХТ ЭОбЧШХШРТвК ЦКЯУЮН ОЦКЬғ BЮЧНКЧ ЭКЬСЪКЫТ O’гЛОФТЬЭШЧНК ФОЧР ЭКЫЪКХРКЧ 
РХТЧШгвШЦ ТЬСХКЛ МСТЪКЫЬК ЛШ’ХКНТРКЧ бШЦКЬСвШ, ЛЮ ФКШХТЧНТЫғ UЧТЧР гКбТЫКХКЫТ ЛШЬСЪК бШЦКЬСвШХКrga 

ЧТЬЛКЭКЧ ЦТЪНШЫТ ЛТЫ ЧОМСК Қ0 ЛКЫШЛКЫ ФШ’ЩХТРТ ЛТХКЧ КУЫКХТЛ ЭЮЫКНТД4Жғ 
Past sifatli alyuminiy rudalaridan glinozyom ishlab chiqarish tubdan yangi texnologik usullarni talab 

qiladi, chunki tarkibida kremniy dioksidi yuqori bo'lgan alyuminiy rudalarini ishqoriy Bayer usuli bilan 

samarali qayta ishlash mumkin emas[5]. Shu sababli, ko'plab tadqiqotchilar yuqori kremniyli alyuminiy 

xomashyosini qayta ishlashning oqilona texnologiyasini ishlab chiqish bilan shug'ullanadilar. Qayta ishlash 

texnologik jarayonining muhim bosqichlaridan biri xomashyoning  foydali komponentlarini eritmaga ajratib 

olish bilan parchalanishi va eritmadan kremniy qoldiqlarini ajratish uchun yuqori bilim va amaliy tajriba 

talab qiladi[6]. 

Qayta ishlash texnologik jarayonining muhim bosqichlaridan biri xomashyoning  foydali 

komponentlarini eritmaga ajratib olish bilan parchalanishi va eritmadan kremniy qoldiqlarini ajratishdir, 

buning uchun yuqori bilim va amaliy tajriba talab qilinadi. Yurtimiz zamini qurilish materiallari sanoati 

uchun boy mineral-xomashyo resurslariga ega. Respublika hududida jami mingga yaqin mahsulotlar, tabiiy 

boyliklarimizdan foydalanib ishlab chiqariladi [7]. Shu qatorda texnik glinozyomni mahalliy 

бШЦКЬСвШХКЫНКЧ вК’ЧТ ФКШХТЧНКЧ ШХТЬС ЛЮ КЬШЬТв ЦКЬКХКХКЫНКЧНТЫғ 
Metodlar va materiallar. БШ’УКФШ’Х ФШЧТ ФЯКЫЬ-kaolinli jinsi kimyoviy, minerologik, donadorlik  

ЭКЫФТЛТ ТЧПЫКЪТгТХ ЬЩОФЭЫШЬФШЩТвК, ЫОЧЭРОЧ, ПШЭШОХОФЭЫШЧ ЬЩОФЭЫШЬФШЩТвК ЭКСХТХХКЫТ вШЫНКЦТНК Ш’ЫРКЧТХТЛ ЮЧНК 
Al2O3 miqdori 34,57%, SiO2 55,33%, Fe2O3 0,52% ekanligi aniqlandi. Madandan turli jinsli sistemalarni 

ajratgan xolda, kaolin olishning optimal sharoitlari aniqlandi. Tabiiy xomashyoni boyitishda barbotajli 

gravitatsion boyitish usulidan[8;], quruq gravitatsion boyitish (seporator)[9], va boshqa usullardan 

foydalanildi. BЮ ЛШвТЭТЬСЧТЧР ЦОбКЧТФ ЮЬЮХХКЫТ СТЬШЛХКЧТЛ, КЧ’КЧКЯТв РЫКЯТЭКЭЬТШЧ ЮЬЮХТРК ЛТЫШг ЪШ’ЬСТЦМСК 
ФТЫТЭТЛ ЭКНЪТЪШЭХКЫ Ш’ЭФКгТХНТғ KКШХТЧЧТ ПКШХХКЧЭТЫТЬСЧТЧР ЛТЫ ЧОМСК бТХ ЮЬЮХХКЫТ ЦКЯУЮН, ЮХКЫНКЧ ОЧР ШЩЭТЦКХ 
usuli bu issiqlik yordamida ishlov berib faollantirishdir[10]. Kaolinga 650-850°  haroratlarda termik ishlov 

berish [11] СТЬШЛТРК ЩЮЭЬКХШЧ ПКШХХТРТ вЮЪШЫТ ЛШ’ХРКЧ ЦОЭКФКШХТЧ ШХТЬС ЯК  ЮЧРК ФТЦвШЯТв HNO3  

kislotasining 10-35%  li eritmasi bilan ishlov berish hisobiga texnik glinozyom olishning maqbul sharoitlari 

fizik-ФТЦвШЯТв ЭКНЪТЪШЭ ЮЬЮХХКЫТНКЧ ПШвНКХКЧТЛ Ш’ЫРКЧТХРКЧғ TКЛТТв БШ’УКФШ’Х ФШЧТ ФЯКЫЬ-kaolinli jinsini 

boyitish usullari (mexanik usul, elash [12], barbotajli gravitatsion boyitish usuli, quruq gravitatsion boyitish) 

ning farqi va har bir ЮЬЮХ ШЫЪКХТ ЪКЧНКв ЬКЦКЫКНШЫХТФФК ОЫТЬСРКЧХТФ СКЪТНК ЦК’ХЮЦШЭХКЫ ЛОЫТХРКЧғ BЮ 
УКЫКвШЧЧТ КЦКХРК ШЬСТЫРКЧТЦТгНКЧ ЬШ’ЧР ЭЮЫХТ бТХ СКЫШЫКЭХКЫНК ЛШвТЭТХРКЧ ФКШХТЧРК ТЬСХШЯ ЛОЫТЛ ОЧР ШЩЭТЦШХ 
СКЫШЫКЭЧТ КЧТЪХКЛ ЭШЩТЬС ЯК ЛЮ ПКФЭЧТ КЧТЪХКЬС ЮЬЮХХКЫТ СКЪТНК ЦК’ХЮЦШЭХКЫ вШЫТЭТЛ Ш’ЭТХРКЧғ MОЭКФКШХТЧЧТ 
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olish uchun laboratoriya pechi SNOL-8,2/1100 dan foydalandik. Metakaolinga kimyoviy usullar yordamida 

ishlov berganimizda HNO3, H2SO4 va HCl kabi kislotalarning 5-35%li eritmalaridan foydalandik [13]. 

Mazkur ishda mustaqТХ НКЯХКЭХКЫ СКЦНШ’ЬЭХТРТ ЦКЦХКФКЭХКЫТНК ЪКЛЮХ ЪТХТЧРКЧ GOST Қλ607-74 [14] 

ЬШЧХТ НКЯХКЭ КЧНШгКЬТРК КЬШЬХКЧТЛ ЭКЛТТв БШ’УКФШ’Х ФШЧТ ФКШХТЧТЧТ ЛШвТЭТЬС ЯК GOST γ055λ-98 [15] ga 

КЬШЬХКЧТЛ ФКШХТЧ КЬШЬТНК РХТЧШгвШЦ ШХТЬС ЛШ’вТМСК ЭКНЪТЪШЭ ТЬСХКЫТ ШХТЛ ЛШЫТХНТғ Quyidagi ikkala GOST ham 

O’гЛОФТЬЭШЧ RОЬЩЮЛХТФКЬТНК ЭКЧ ШХТЧРКЧ ЛШ’ХТЛ, қ0қ0-yil sentabr oyida Davlat reestoriga kiritilgan 

O’гЛОФТЬЭШЧ RОЬЩЮЛХТФКЬТНК КЦКХ ЪТХКНТРКЧ НКЯХКЭ ЬЭКЧНКЫЭХКЫТ ЫШ’вСКЭТНК ЦКЯУЮНДҚ6Жғ  
Natijalar va muhokama. Hozirgi vaqtda ishlab chiqarish korxonalari kundan-ФЮЧРК ФШ’Щayib 

ЛШЫКвШЭРКЧХТРТЧТ ТЧШЛКЭРК ШХЬКФ, ЛЮ ФШЫбШЧКХКЫРК КЬШЬКЧ ШЫР ЧТФ ЦКСЬЮХШЭХКЫ ТЬСХКЛ МСТЪКЫТЬС ЮМСЮЧ 
ФКЭКХТгКЭШЫХКЫ ЫШХТ УЮНК ФКЭЭКғ AвЧТЪЬК бШгТЫРТ ФЮЧНК ФКЭКХТгКЭШЫХКЫ КЬШЬКЧ ТЦЩШЫЭ ЛШ’ХТЛ ШХТЛ ФОХТЧЦШЪНКғ 
Bundan tashqari texnik glinozyomdan adsorbent sifatida ham ishlatish uchun maxsus tadqiqotlar olib 

ЛШЫТХЦШЪНКғ EЧР ЦЮСТЦ ЭШЦШЧТ ОЬК БШЫКгЦ ЯК QШЫКЪКХЩШР’ТЬЭШЧ ЫОРТШЧТ ЦТЧЭКЪКЬТНК ЬСТЬСК ТЬСХКЛ 
МСТЪКЫТЬС ЬКЧШКЭТНК ЭОбЧТФ РХТЧШгвШЦ бШЦКЬСвШЬТРК ЛШ’ХРКЧ ЭКХКЛЧТЧР ФЮЧНКЧ-kunga ortib borishi va deyarli 

50% НКЧ ШЫЭТЪТ ТЦЩШЫЭ ЛШ’ХТЛ ТЬСХКЭТХКвШЭРКЧХТРТ ТЬСТЦТгЧТЧР ЭКЬНТЪТЧТ ФШ’ЫЬКЭКНТғ SСЮ ЦКЬКХКХКЫЧТ ТЧШЛКЭРК 
olib shu hudud tabiiy xomashyolarini qayta ishlab bayer usulida emas aksincha innovatsion usullar 

yordamida kvars-kaolinli jinsdan texnik glinozyom olТЬС ЧКЭТУКХКЫТ вШЫТЭТЛ Ш’ЭТХРКЧғ Barbotajli gravitatsion 

boyitish usulini  ЪШ’ХХКЬС ЮМСЮЧ  ЭКРТ вЮЦКХШЪ вШФТ ЬТХХТЪ ТНТЬС ШХТЧТЛ, ЮЧТЧР ТМСФТ ЪТЬЦТЧТ ЭЮЛ ЪТЬЦТРК 
ЪШ’ЬСТЦМСК ЫКЯТЬСНК СКЯШ ЩЮПКФМСКХКЫТЧТ ЛТЫ бТХ Ш’ХМСКЦНК ЛОЫТЛ ЭЮЫТЬС ЮМСЮЧ ЧКвМСК вШФТ ЧКвМСali trubka 

Ш’ЫЧКЭТХКНТғ KОвТЧ ЧКвМСК ШЫЪКХТ СКЯШ ЬСЮЧКЪКЧРТ ЭОгХТФНК ЛОЫТХТЬСТ ФОЫКФФТ ЬЮЯ УЮНК ХШвЪКХКЧТЛ ФОЭЦКЬХТРТ 
ФОЫКФ, ЪЮЦ гКЫЫКХКЫТ ЛТХКЧ ФКШХТЧ гКЫЫКХКЫТ ШЫКЬТНКЧ СКПШ ЩЮПКФМСКХКЫТ Ш’ЭТЛ СКЦ ФКШХТЧ ЛШ’ХКФМСКХКЫТ вКбЬСТ 
eriydi va qum zarrachalari ziМСХТРТ ШР’ТЫ ЛШ’ХРКЧТ ЮМСЮЧ ЩКЬЭРК ЭОг МСШ’ФКНТғ BЮЧНК ЬЮЬЩОЧгТвК СШЬТХ ЪТХТЬС 
uchun suvdan foydalanildi. Bu suspenziyani hosil qilish 1:2, 1:3, 1:3,5, 1:4, 1:4,5 va 1:5 nisbatlarda tabiiy 

БШ’УКФШ’Х ФШЧ ФЯКЫЬ-kaolinli xomashyosini maydalab suv bilan suspenziyasini turli xil nisbatlarda hosil 

ЪТХНТғ EЧР ШЩЭТЦКХ ЧТЬЛКЭХКЫ Қμγ ЯК Қμγ,5 ЛШ’ХНТғ 

 

  

a.) b.) 

 
1-rasm. a-Бo’УКФo’Х ФoЧТ ФКoХТЧТЧТЧР НКstХКЛФТ Фo’rТЧТsСТ, Л-КУrКtТХРКЧ ФКoХТЧ Фo’rТЧТsСТ 

 

Quruq gravitatsion boyitishda tabiiy kondan olingan xomashyoni yaxshilab maydalab markazdan 

ЪШМСЦК ФЮМС ЩЫТЧЬТЩТ КЬШЬТНК ТЬСХКЭТХКНТРКЧ СКЯШ ЬОЩКЫКЭШЫХКЫТ ЪШ’ХХКЧТХКНТғ Separator konussimon 

ЭЮРКХХКЧРКЧ ЬХТЧНЫНКЧ ТЛШЫКЭғ SТХТЧНЫ ТМСТРК ФШЧЮЬХТ ЬХТЧНЫ Ш’ЫЧКЭТХРКЧ ЛШ’ХТЛ, Ю ЭКЫОХФК ЯК ОХОФЭЫШЦШЭШЫ 
yordamida harakatlanadigan qanotsimon vintilyator bilan jihozlangan.  Tarelka va vintilyator harakatga 

ФОХЭТЫТХРКЧНК ЬХТЧНЫ ТМСТНК СКЯШ ШЪТЦТ СШЬТХ ЛШ’ХКНТғ MКвНКХКЧРКЧ ЦКЭОЫТКХ КвХКЧЮЯМСКЧ ЭКЫОХФКМСК 
ЭЮЬСТЫТХРКЧНК Ю ТМСФТ ЬХТЧНЫ ТМСТНК ФОЬТЦТ ЛШ’вХКЛ ЬШМСТХКНТғ MКЭОЫТКХЧТЧР ЦКyda zarrachalari havo oqimi 

bilan tashqi slindr devorchalariga urilib konus orqali chiqib ketadi.  Yirik zarrachalari esa ichki slindrning 

Ш’гТРК ЭЮЬСТЛ, ЬХТЧНЫ ШЫЪКХТ МСТЪТЛ ФОЭКНТ ЯК ЛЮ ЪТЬЦ ЪКвЭК ЦКвНКХКЧТЛ, вКЧК ЛШвТЭТЬС ЩЫШЭЬОЬТРК ФТЫТЭТХКНТғ BЮ 
usulnТ ТЬСХКЛ МСТЪКЫТЬСНК ЪШ’ХХКЬС вКбЬСТ ЬКЦКЫК ЛОЫЦКвНТғ CСЮЧФТ ЦКвНКХКЬС УКЫКвШЧТНК ЭКЛТТв 
jinsnimaydalashda tarФТЛТНКРТ ФЯКЫЬ ЪЮЦТ СКЦ ЦКвНКХКЧТЛ КЬШЬТв ФКШХТЧ ЭКЫФТЛТРК ЪШ’ЬСТХТЛ ФОЭКНТғ  



92 У   у , 2023, .  

 
Kaolinni faollantirishning bir necha xil usullari mavjud, ulardan eng optimal usuli bu issiqlik 

yordamida ishlov berib faollantirishdir. Issiqlik yordamida ishlov berish laboratoriyadagi SNOL-8,2/1100 

modeldagi mufel pechida amalga oshirildi. Kaolinni kuydirish uchun adabiyotlar tahlilidan kelib chiqib, op-

timal harorat  700-800
o
C oraliq tanlab olindi. 

EЧР КЯЯКХШ ЭКЛТТв БШ’УКФШ’Х ФШЧТ ФЯКЫЬ-kaolinli jinsidan ajratib olingan kaolinni 105
0
C da 

quritgichda quritildi. Keyin kaolin 700
0
C gacha haroratda 2soat davomida kuydirildi. 700

0
C haroratda kaolin 

ЦОЭКФКШХТЧРК Ш’ЭТЬС УКЫКвШЧi kuzatildi. Olingan metakaolin xona haroratigacha keskin sovutildi. Bu yerda 

ФЫТЬЭКХ ЛШР’ХКЫЧТ ЦШ’ЫЭХКЬСТЬС бШНТЬКЬТ ФЮгКЭТХНТ.BЮ ШЫЪКХТ ФОвТЧРТ ФТЬХШЭК ЛТХКЧ ТЬСХ Я ЛОЫТЬС ЛШЬЪТМСТНК 
вКбЬСТ ЭК’ЬТЫХКЬСТЛ КвЧКЧ гКЫЮЫ ЛШ’ХРКЧ AХ2O3 вК’ЧТ ЭОбЧТФ РХТЧШгвШЦ (Рidrofob) ajratib olishga imkon 

beradi. 

Jarayon quyidagicha boradi:-35-50
0CНКЧ ЛШЬСХКЛ ФКШХТЧ ЭКЫФТЛТНКРТ ЦОбКЧТФ ЛШР’ХКЧРКЧ ЧКЦХТФ 

вК’ЧТ ЬЮЯ ЛЮРХКЧТЬСЧТ ЛШЬСХКвНТ; ЦОбКЧТФ ЮЬЮХНК ЛШР’ХКЧРКЧ ЧКЦХТФ ШЬСТЛ ЛШЫЬК қ000C РКМСК ЛШ’ХРКЧ 
НКЯЫНК ЭШ’ХТЪ ЛЮР’ХКЧТЛ ФОЭadi; kaolinning kristallanishi 500-550

0
Cda boshlanadi. 

MОЭКФКШХТЧ СШЬТХ ЛШ’ХТЬСТ ФКШХТЧЧТЧР ЭЮЫТРК ЪКЫКЛ 650-680
0C НК СШЬТХ ЛШ’ХТЬСЧТ  ЛШЬСХКвНТғ OХТЧРКЧ 

ЦОЭКФКШХТЧЧТЧР ЭКЬСЪТ ФШ’ЫТЧТЬСТ қ-ЫКЬЦНК ФШ’ЫЬКЭТХРКЧғ  
 

 
 

2-rasm. MОtКФКoХТЧЧТ  tКsСqТ Фo‘rТЧТsСТ (700 ) 
 
Olingan metakaolinga kimyoviy usulda kislotalar bilan ishlov berish uchun adabiyotlar taxlilidan 

foydalanilgan holda sulfat kislota, xlorid kislota, nitrat kislotalar bilan ishlov berildi. Tajribalar natijasida 

БШ’УКФШ’Х ФШЧТ ФКШХТЧТРК ШЩЭТЦКХ ЭК’sir qiladigan kislota bu nitrat kislota ekanligi isbotlandi. Boshqa 

kislotalarga nisbatan optimal tez reaksiyaga kirishib  glinozyomni ajratib olishning foydali ish koeffitsienti 

yuqoriligi bilan ajralib turdi. 3-rasmda (a) metakaolinga kislotalar yordamida ishlov berilgan vaqtdagi tasviri 

keltirilgan. Kislotalar bilan ishlov berish  2 soat davom qiladi. Jarayon tugagach glinozyom va metakaolin 

alohida massalarni hosil qiladi. Glinozyomni ajratib olib quritkichda 2 soat davomida 150-200 
o
C da 

quritiladi. QuЫТЭТЛ ШХТЧРКЧ ЦКСЬЮХШЭЧТЧР ЭКЬСЪТ ФШ‘ЫТЧТЬСТ γ ЫКЬЦ (Л,М) НК ФОХЭТЫТХРКЧғ 
 

   

a.) b.) c.) 

 

3-rasm.  10% li nitrat kislota bilan ishlov berilgan namuna( ), quritib olingan mahsulotningtashqi 

Фo’rТЧТsСТ (b,c) 

 

Shuni qayd qilish joizki, kaolinga termik iЬСХШЯ ЛОЫЦКЬНКЧ ЭШ’Р’ЫТНКЧ-ЭШ’Р’ЫТ ФТЬХШЭКХТ ТЬСХШЯ ЛОЫТЬС 
вКбЬСТ ЧКЭТУК ЛОЫЦКЬХТРТЧТ КЦКХНК КЧТЪХКЧНТғ KКШХТЧРК γбТХ ФТЬХШЭК ОЫТЭЦКХКЫТЧТ ЭК’ЬТЫ ЪТХНТЫТЛ қ ЬШКЭ ЯКЪЭ 
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Ш’ЭРКМС ОЫТЭЦКРК УЮНК СКЦ Шг ЦТЪНШЫНК РХТЧШгвШЦ Ш’ЭРКЧ Ш’ЭЦКРКЧТЧТ ЛТХТЬС ЮМСЮЧ ОЫТЭЦКРК NaOH 

ОЫТЭЦКЬТНКЧ ЭК’ЬТЫХКЬСЭТЫТХНТ ЯК   AХ(OH)3  olish imkonini bermadi.  4-rasmda kaolin namunasiga avvalo 

ФТЬХШЭК ФОвТЧ ТЬСЪШЫ ЭК’ЬТЫ ЪТХНТЫТЛ ШХТЧРКЧ ЦШННКЧТЧР  ЭКЬСЪТ ФШ’ЫТЧТЬСТғ 
 

  

a.) b.) 

 
4-rКsЦ. TКЛТТв ФКoХТЧРК КvvКХo ФТsХotК ФОвТЧ ТsСqor tК’sТr qildirib olingan moddaning  tashqi 

Фo’rТЧТsСХКrТ (К,Л) 
 

Texnik glinozyomni IQspektr tahlil natijasi 5-rasmda keltirilgan. 

 
 

5-rasm. Glinozyom mahsulotining IQ spektr tahlil natijasi 

 

Texnik glinozyom namunasining IQ-spektr tahlil natijalarida  422sm
-1

, 445sm
-1

, 501sm
-1

, 560sm
-1

, 

634sm
-1

, 686sm
-1

, 734sm
-1

, 763sm
-1

, 780sm
-1

, 817sm
-1

, 837sm
-1, ЭШ’ХЪТЧ ЮгЮЧХТФХКЫТНК вЮЭТХТЬС МСШ’ЪЪТХКЫТ 

ЛШЫХТРТ ФЮгКЭТХНТғ BЮ МСШ’ЪЪТХКЫ AХ-O va Al-OH ЛШР’ХКЫТ borligini kШ’ЫЬatadi. 

Texnik glinozyomni Ramanspektroskopiya tahlil natijasi 6-rasmda keltirilgan. Namunalarning 

Raman spektroskopiyasi metodida olingan natijasiga ФШ’ЫК quyidagi holatlar kuzatildi. Dastlab glinozyom 

ЧКЦЮЧКЬТЧТ ЭКУЫТЛК ЮЬЮХТ ЛТХКЧ Ш’ХМСКЬСХКЫНК, қ4λ ЯК 4Қ7 ЬЦ-l 
qiymatlaridagi yuqori intensivliklar Al-O ga 

ЦШЬ ЭОЛЫКЧТЬСХКЫРК ЭШ’Р’ЫТ ФОХТЬСТ КЧЪТХКЧНТғ BЮЧНКЧ tashqari Raman siljishining 660, 743 va 777 sm
-1 

qiymatlarida –OH (gidroksil) ning yuqori intensivliklari kuzatildi. Shuningdek Raman siljishining 300-400 , 

418-600 oraliqlarda Al-O ЛШР’ХКЧТЬСТРК ЦШЬ ФОluvchi tebranishlar qayd qilingan va–OH ning 500-650 

oraliqlarida ham tebranishi aniqlangan.  
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6-rasm. Texnikglinozyomning Raman spektri 

 

SСКФХ ШФЭКОНЫКХ КХвЮЦТЧТвРК ЛШР’ХКЧТЬС ОЧОЫРТвКЬТ 74,6 ОФЯТЯКХОЧЭ ЛШ’ХРКЧ AХ-O МСШ’ЪЪТЬТЧТ 
ФШ’ЫЬКЭКНТғ  Shak l6-rasm XPS spektrlari elementlarning stexiШЦОЭЫТвКЬТ ЯК ЛШР‘ХКЧТЬС ОЧОЫРТвКЬТЧТ ЛОЫНТ, 
ЛЮЧНК SТқЩ ЧТЧР ЛШР‘ХКЧТЬС ОЧОЫРТвКХКЫТ Қ0γ,қ8 ОФЯТЯКХОЧЭНК ФЮгКЭТХНТғ  SТ МСШ’ЪЪТЬТЧТЧР бКЫКФЭОЫХТ 
ЛШР’ХКЧТЬС ОЧОЫРТвКЬТ ЦШЬ ЫКЯТЬСНК SТ4+

sifatida 103,28 ekvivalentda aniq tШЩТХНТғ  UЬСЛЮ МСШ’ЪЪТЧТЧР 
maydoni dioksid matritsasi va kremniy nanozarralari orasidagi interfeysni tashkil etuvchi birikmalar 

СКЪТНКПТФЫ ЛОЫКНТғ  SСКФХ (М) 5γқ,γγ ОФЯТЯКХОЧЭНК ШХТЧРКЧ ЛШР’ХКЧТЬС ОЧОЫРТвКЬТ, ЛЮ O СШХКЭТНК SТ-O 

ЛШР’ТЧТЧР ЦКЯУЮdligini tasdiqlaydi. 

Xulosa. БШ‘УКФШ‘Х ФШЧТ ФЯКЫЬ-kaolinli jinsini fizik-ФТЦвШЯТв бЮЬЮЬТвКЭХКЫТ Ш‘ЫРКЧТХНТғ Kvars-kaolinli 

УТЧЬТЧТ ЛШвТЭТЬС ЮЬЮХХКЫТ Ш‘ЫРКЧТХНТ ЯК ЭКНЪТЪШЭ ТЬСТНК ЪШ‘ХХКЧТХНТғ AУЫКЭТЛ ШХТЧРКЧ ФКШХТЧРК вЮЪШЫТ СКЫШЫКЭНК 
ishlov berish natijasida metakaolin va u asosida texnik glinozyom olindi. Olingan mahsulotlar GOST 59536 

– 2021 va GOST 30558-Қλλ8 ЭКХКЛХКЫТРК ЭШ‘ХТЪ УКЯШЛ ЛОЫТЬСТ КЧТЪХКЧНТғ    
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Sh. K. Matchonov, A. Sh. Ruzmetova, Y. X. Yakubov,  J. Sh. Jumaniyozov, D. D. Davletova 

 

RESEARCH ON OBTAINING A TECHNICAL ALUMINIUM BASED ON THE KAOLIN OF 

THE KHUJAKUL MINE 

 

Abstract. Background. The demand for high-quality bauxite raw materials in the global alumina in-

dustry is growing, and the reserves of bauxite raw materials are decreasing every day. Obtaining alumina 

from local aluminosilicate raw materials (kaolin) is relevant 

Purpose. Separation of kaolin from the quartz-kaolin rock of the Khodjakol mine and production of 

technical alumina by acid treatment. 

Methodology. IR-spectroscopy and Roman-spectroscopy analysis methods were used. 

Originality. Technical alumina with high hydrophobicity was obtained by determining the composi-

tion of kaolin (SiO2-55.33, Al2O3-34.57, Fe2O3-0.52, CaO-1.32), using a special enrichment method and 

thermochemical processing. 

Findings. According to the results of Raman spectroscopy and IR-spectral analysis of of a sample of 

technical alumina, absorption peaks were observed at wavelengths: 422cm
-1

, 445cm
-1

, 501cm
-1

, 560cm
-1

, 

634cm
-1

, 686cm
-1

, 734cm
-1

, 763cm
-1

, 780cm-1, 817cm
-1

, 1, 837 cm
-1

, which belonged to the Al-O and Al-

OH bonds. 

Key words: quartz-kaolin mass, coloring compounds, enrichment, hydromechanical method, 

hydrocyclone, electromagnetic separator, infrared spectroscopy. 

Highlights: 
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- metakaolin obtained from kaolin has high putsan activity; 

- technical alumina has high hydrophobicity; 

- optimal technological parameters are determined. 

 

 

 664ғγҚ/(075ғ6)66Қғ6γқғҚ4  

1S. KH. SHAMURATOV, 2U. K. ALIMOV, 1E. A. ATASHEV, 1B. F. KURAMBOEV 

ORGANOMINERAL FERTILIZERS ON THE BASIS OF CENTRAL KYZILKUM 

PHOSPHORITES ACTIVATED ON THE BASIS OF FAT AND OIL INDUSTRY 

WASTEWATER 
1
Urgench state university, Urgench, Uzbekistan, 

2
Institute of General and Inorganic Chemistry, Academy of Sciences of 

the Republic of Uzbekistan, Tashkent, Uzbekistan 

Abstract. Background. In this research work, neutralization of sour waste water produced during 

 the production of cruНО ПКЭЭв КМТНЬ КЭ JSC "UЫРКЧМС вШР’-moy" using phosphorus-containing Central 

Kyzylkum phosphorite (CKP).  

Purpose. Studying the composition of the products of the neutralization process of sour waste water 

with ordinary phosphorite of Central Kyzylkum and the composition of the organic mineral fertilizer ob-

tained on this basis. 

Methodology. Composts based on activated phosphate powder (APP) and cattle manure were pre-

pared in the following weight ratio manure: APP = 100: (8-20). PP had the composition (wt.%)μ 2 5 - 

17.54; CaO - 47.75; MgO - 1.79; CO2 - 16.5; Fe2O3 - 0.73; Al2O3 - 0.95; SO3 - 4.06; F - 1.7; SiO2 - 1.24; 

insoluble residue - 4.03; CaO: P2O5 - қғ7қҲ 2 5acceptable / 2 5total according to citric acid - 17.52. 

Originality. It was shown that the pH value of the acidic effluent is 4.0-7.1 and, at the same time, 

phosphorite is activated.On the basis of the precipitate formed during the neutralization process, organo-

mineral fertilizers were obtained. 

Findings. It was found that with a mass ratio of cattle manure : PP = 100:8 and 100:20 with a holding 

time of 15 and 90 days, the content of humic acids, fulvic acids and water-soluble organic substances varies 

within 1.97-3.3; 3.13-3.34; 3.35-3.38 and 3.94-4.11; 3.79-3.98; 4.18-4.43%, respectively. The nitrogen 

content in the studied ranges of mass ratios and holding time varies from 0.98 to 2.32%. While the 

humification degree increases from 33.81 to 67.21%. 

Key words: phosphorite, compost, humic acid, fulvic acid. 

Highlights: 
- neutralization of acidic effluent from soap production with ordinary phosphoritepowder; 

- Obtaining organic mineral fertilizer based on the sediment formed as a result of neutralization 

 

Introduction. At present, due to the sharp increase in the population (2 million 200 thousand people 

per year), the demand for daily needs is also increasing, which is why industrial facilities in various areas 

that produce products on a global scale are developing. However, with the rapid development of industrial 

enterprises, a significant amount of waste of various forms is generated. The problem of protecting the 

environment through the disposal of waste and its effective processing is one of the main problems at the 

state level aimed at improving the well-being of the population. 

Among industrial wastes, especially the problem of wastewater is extremely relevant for the region 

with limited water resources, therefore, the purification of wastewater from various pollutants is of great 

importance from an ecological and economic point of view. One of the main factors for the needs of the 

population is the need for food. 

The oil industry is the main industry that satisfies the food needs of the population. But this network, 

as mentioned above, consists of solving a number of problems, that is, the priority tasks aimed at the disposal 

of effluent. It is known that there are several traditional methods of wastewater treatment. These are: 

coagulation/flocculation, adsorption, membrane treatment, biological treatment, electrochemical treatment, 

oxidizing treatment [1]. 

However, the most promising of these methods is wastewater treatment with neutralizing agents. 

However, if the precipitate produced by this method is used purposefully, this method does not lose its 

importance, on the contrary, it reduces the costs of cleaning and obtains a new type of product. The second 
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side of the problem is that the lack or excess of certain chemicals and their compounds in the soil today 

causes many specific diseases. In agriculture, soil fertility is the main condition for production [2, 3]. 

Mineral fertilizers play an important role in improving soil fertility and providing food to the 

population. The use of mineral fertilizers has specific agronomic, economic and ecological limitations. With 

an increase in the amount of humus in the arable layer of the soil (0-30 cm) by 1.5-5.0%, the use of nutrients 

in the soil by plants increases up to 10 times. As a result of the increase in the assimilation of organic 

substances, iron and aluminum compounds with organic substances reduce the process of precipitation of 

insoluble phosphorus compounds [4-6]. 

In the soils of our republic, the substance that determines soil fertility is the lack of humus. If the 

amount of humus in 1 hectare of the soil of European and Russian countries ranges from 350 to 700 tons, the 

amount of humus in the soil of our republic is from 65 to 85 tons. It is achieved by wide use of organic and 

organomineral fertilizers to increase the proportion of humus in the soil. 

In the scientific and technical literature, it is used for activities such as decontamination of waste 

water, depending on the amount of nutrients, it is used as fertilizer, and irrigation of fields by adding 

neutralized water to the irrigation system. 

The purpose of this research work is to neutralize the acidic waste water produced during the 

ЩЫШНЮМЭТШЧ ШП МЫЮНО ПКЭЭв КМТНЬ КЭ “UЫРКЧМС вШР’-ЦШв” JSC ЮЬТЧР ХШа-grade phosphorous-containing Central 

Kyzylkum phosphorite (CKP) and to use the formed precipitate, i.e. activated phosphate powder (APP) for 

composting using cattle manure to obtain organomineral fertilizers [7,8]. 

Experimental. As an object of study, two types of phosphate raw materials were used phosphate 

powder (PP) from the deposits of the Central Kyzylkum. Raw materials was ground to a grain size of 0.25 

mm. 

PP СКН ЭСО МШЦЩШЬТЭТШЧ (аЭғ%)μ 2 5 - 17.54; CaO - 47.75; MgO - 1.79; CO2 - 16.5; Fe2O3 - 0.73; 

Al2O3 - 0.95; SO3 - 4.06; F - 1.7; SiO2 - 1.24; insoluble residue - 4.03; CaO: P2O5 - қғ7қҲ 2 5acceptable / 

2 5total according to citric acid - 17.52. 

These phosphorites were activated by neutralizing the acidic effluent (AE) of JSC "Urganch yog'-

moy", obtained by sulfuric acid decomposition of saponified cotton soapstock, followed by washing off the 

crude fatty acid of the soap production workshop. The physicochemical characteristics and composition of 

the AE are given in Tables 1 and 2, which were also presented in [7]. 

In regard to products neutralization process above we give chemical analysis results are shown in 

Table 3.  

As can be seen from Table, an increase in the mass fraction of phosphate rock from 100: 10 to 100: 

40 leads to an increase in the content of the total form of P2O5 from 6.19 to 15.09%. At the same time, the 

CaO content ranges from 13.67 to 

 

Table 1. Indicators of waste water from the first settling process of the deoxidation plant for saponi-

fied soap stock 
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38.85%. Since the products contain an assimilable form of P2O5 for citric acid and Trilon B ranged 

from 3.13 to 5.44 and from 2.47 to 4.12%, respectively. The relative contents of assimilable forms of P2O5 

for citric acid and Trilon B increases with an increase in the mass ratio of AAE: PH within 30.28 - 50.56 and 

25.58 - 39.90%, respectively. The decrease in the assimilable forms of P2O5 is explained by an increase in 

the neutralizing addition of phosphorite flour simultaneously with an increase in the pH of a 10% suspension 
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of products in ranged 4.0-7.1. Additionally all SO3 cumulated in the product ranged 11.93-22.51%. The un-

decomposed carbonate ( 2) in the products also increases from 4.02 to 10.23% versus the initial 16.5%. 

In order to study the process of obtaining organic mineral fertilizers by composting, the composition 

of the initial raw materials, that is, cattle manure and APP was studied. In this case, the content of cattle ma-

nure (%): moisture - 73.8; ash - 4.46; organic substances - 22.18; humic acids - 3.29; fulvic acids - 3.32; wa-

ter-soluble organic substances - 2.62; P2O5 - 0.24; N - 0.97; CaO – 0ғ74 КЧН APP МШЧЭОЧЭ (%)μ 2 5total - 

Қ4ғ80Ҳ 2 5assim. by 2% citric acid - 4ғλ7Ҳ 2 5assim. 0.2 M solution of EDTA - 3.92; CaO - 39.05; SO3 - 16.01; 

аСОЫО ТЬ ЭСО ЫОХКЭТЯО ПШЫЦ 2 5assimғ / 2 5total - γγғ58 Лв қ% МТЭЫТМ КМТН КЧН 2 5assim. /P2O5total - 26.49% by 0.2 

M solution of EDTA.In table 4 shows the results of mass-spectrometric analysis (ICP-MS) of cattle manure 

ash. It follows from the table that cattle manure contains a number of trace elements necessary for the growth 

and development of plants. 

The chemical composition of cattle manure is quite diverse and may vary depending on the feed ra-

tion, the way animals are kept, their age and breed. 

 

Table 2. Chemical composition of waste water from the first sedimentation process of the saponified 

soap stock deoxidation workshop 

 
Cations mg/l meq / l % -eq / l Anions mg/l meq / l % -eq / l 

H
+
 100 100 87 Cl

-
 38116 1075 50 

Na
+
 43158 1876.46 - SO4

2-
 48145 1003.03 47 

K
+
 - - - NO2

-
 20.01 - - 

NH4
+
 100 5.54 - NO3

-
 840 13.55 - 

Ca
2+

 300 15 1 CO3
-
 - - - 

Mg
2+

 1824 150 7 HCO3
-
 3446 58.50 3 

Fe
3+

 0.3 0.01 - Total  2148.08 100 

Fe
2+

 30 1.07 -     

Total  2148.08 100     

    *Note: Table 1 and Table 2 were used from [16] 

 

Table 3. Composites of acidic water neutralization products from crude fatty acids production with 

high-carbonate phosphorite of Central Kyzyl Kum 

 

Mass ratio 

AE:PH 

 

10%-

suspension 

of product 

2 5total 

2 5ass 

by 2% of 

citric acid 

% 

2 5ass.  : 

By 0.2  

Trilon B 

% 

total. SO3total 

2 5ass./ 

2 5total 

by 2% 

of citric 

acid 

%

 

2 5ass./ 

2 5total 

by 0.2  

Trilon B 

%

 

1 2 3 4 5 6 7 8 9 

100:10 4.0 6.19 3.13 2.47 13.67 22.51 50.56 39.90 

100:15 4.9 11.75 5.44 4.12 30.29 20.72 46.30 35.06 

100:20 5.5 12.36 4.69 3.73 32.44 16.95 37.94 30.18 

100:25 5.8 13.67 5.05 4.08 34.34 15.47 36,94 29.85 

100:30 6.2 14.29 4.88 3.86 35.38 15.15 34.15 27.01 

100:35 6.6 14.97 4.75 3.92 37.99 12.84 31.73 26.18 

100:40 7.1 15.09 4.57 3.86 38.85 11.93 30.28 25.58 
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The diversity of the chemical composition extends only to the quantitative characteristics of a partic-

ular element. The qualitative composition of the waste is relatively constant. 

In table 5 shows the results of liquid chromatographic analysis (chromatograph Agilent Technologies 

1200 with DAD-НОЭОМЭШЫ, МШХЮЦЧ 75б4ғ6 ЦЦ DТЬМШЯОЫв HS CҚ8, γµЦ, ПХШа ЫКЭО Қғқ ЦХ/ЦТЧ, НОЭОctor - 269 

nm) of cattle manure with the determination of the contents of various amino acids. Qualitative analysis and 

quantitative calculation of amino acids were compared with standard amino acids. 

Composts based on APP and cattle manure were prepared in the following weight ratio manure: APP 

= 100: (8-20). The resulting mixture was placed in 2.0 l containers. Water was added to the composted mix-

ture to make it 65-75% moisture. The mixture was covered with a thin layer of soil. Samples were taken 

from the containers every 15 days and chemical analysis of the compost was carried out. Qualitative analysis 

and quantitative calculation of amino acids were compared with standard amino acids. 

 

Table 4. Results of mass-spectrometric analysis of cattle manure ash 

 
Name and content of elements, g/t 

Li 

126 

Be 

2,11 

B 

258 

Na 

9890 

Mg 

26210 

Al 

63789 

P 

334 

K 

3601 

Ca 

164102 

Cr 

22,12 

Mn 

5312 

Fe 

41322 

Co 

7,2 

Ni 

8,17 

Cu 

65,0 

Zn 

4451 

Mo 

1,39 

Ag 

1,15 

Ba 

128 

Ti 

129 

  
Table 5. The content of various amino acids in the original cattle manure 

 

Amino acids 
Amino acid content (wt%) 

Cattle manure 

Aspartic acid 0,1758 

Glutamic acid 0,3192 

Serene 0,0863 

Glycine 0,095 

Asparagine 0 

Threonine 0,08 

Arginine 0 

Alanine 0,1439 

Proline 0 

Tyrosine 0,0281 

Valine 0,039 

Histidine 0 

Leucine 0,106 

Phenylalanine 0,041 

Tryptophan 0,259 

Lysine HCl 0,098 

 

Results and discussion. As a result of the conducted research, the following parameters were deter-

mined: organic matter, humic acids, fulvic acids, water-soluble organic matter, total P2O5, total CaO, CaO 

itself, CaO water, earth, and nitrogen. Chemical analysis of cattle manure and CKP -based compost was 

carried out using the methods given below. Moisture was determined according to GOST 26712-85, ash con-

tent according to GOST 26714-85 and organic matter according to GOST 27980-80, total and absorbed 

forms of P2O5 according to GOST 20851-75. Humic acids were extracted by treating the samples with 0.1 N 

alkali solution and then neutralizing the solution with mineral acid [9,10].  

The humification degree of organic substances in finished composts (Chum) was determined by the 

formula: 

            Chum=(GHA+GFA+GWSO)100/G1                                          (1) 

 

where, G1 is the total content of organic matter in the compost, g; GHA is humic acid, g; GFA – fulvic 

acids, g; GWSO - water-soluble organic substances, g, 
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The obtained results are presented in tables 6-7 and 1-3 pic.  

 

Picture 1. Effects of time on changes in total P2O5 content of 100:10 cattle manure and activated phosphate 

powder 

 

It is obvious that with a 3-month storage of a mixture of phosphorite in manure, it leads to a signifi-

cant change in the content of valuable substances such as the amount of humic acids, fulvic acids and the 

degree of humification compared to the original cattle manure. 

The main influencing factor was the mass ratio of cattle manure to phosphate powder and the dura-

tion of compost holding. As can be seen, with an increase in the holding time, the amount of activated phos-

phate in the compost contributes to a significant change in humic acids, fulvic acids and water-soluble organ-

ic substances in the composition of organomineral fertilizers. 

For instance, with a mass ratio of cattle manure : PP = 100:8 and 100:20 with a holding time of 15 

and 90 days, the content of humic acids, fulvic acids and water-soluble organic substances varies within 

1.97-3.3; 3.13-3.34; 3.35-3.38 and 3.94-4.11; 3.79-3.98; 4.18-4.43%, respectively. The nitrogen content in 

the studied  

 
 

Picture 2. Effect of time on organic matter change in composts based on activated phosphate powder 

and cattle manure 
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ranges of mass ratios and holding time varies from 0.98 to 2.32%. While the humification degree in-

creases from 33.81 to 67.21%. 

Such a change led to a decrease in the total amount of organic matter in composts from 24.12 to 

23.81 and from 18.17 to 17.72% 

 
 

 

Picture 3. Effect of time on the level of humification in composts based on activated phosphate pow-

der and cattle manure 

 

Table 6. Changes in the content of total, assimilable forms of phosphorus and calcium in composts 

prepared on the basis of cattle manure with the addition of APP depending on the holding time and mass 

ratios 

 

Mass ratio of 

cattle manure 

: PP 

2 5total, 

% 

2 assimby 

2% citric 

acid, 

% 

2 5assim / 

2 5total 

by  2% 

citric 

acid, 

% 

2 5assim.by 

0ғқ  

EDTA, 

% 

2 5assim 

/ 

2 5total 

by 0.2  

EDTA, 

% 

total. 

% 

ғby 

2% citric 

acid, 

% 

Ca assim../ 

Ca total, 

% 

1 2 3 4 5 6 7 8 9 

After 15 days 

100 : 0 0.24 0.05 22.34 0.06 23.76 0.74 0.22 0.24 

100 : 8 1.983 0.95 47.85 0.98 49.52 2.98 1.91 64.15 

100 : 10 2.27 1.12 49.21 1.14 50.23 3.61 2.27 62.98 

100 : 15 3.05 1.61 52.74 1.62 53.18 5.18 3.20 61.84 

100 : 20 4.37 2.35 53.8 2.40 54.94 6.31 3.73 59.11 

After 45 days 

100 : 0 0.25 0.08 32.11 0.09 34.24 0.8 0.30 0.25 

100 : 8 2.41 1.26 52.14 1.30 53.98 3.01 2.10 69.84 

100 : 10 2.87 1.52 53.07 1.57 54.63 3.76 2.57 68.33 

100 : 15 3.72 2.03 54.67 2.05 55.17 5.24 3.51 67.01 

100 : 20 4.92 2.74 55.79 2.79 56.64 6.39 4.18 65.39 

After 75 days 

100 : 0 0.27 0.11 40.17 0.11 42.14 0.84 0.38 0.27 

100 : 8 3.01 1.69 56.21 1.72 57.3 3.09 2.30 74.55 

100 : 10 3.74 2.13 57.02 2.17 58.14 3.84 2.83 73.61 

100 : 15 4.23 2.46 58.24 2.50 59.1 5.36 3.88 72.34 



102 У   у , 2023, .  

 
1 2 3 4 5 6 7 8 9 

100 : 20 5.11 3.03 59.2 3.08 60.34 6.47 4.59 70.97 

After 90 days 

100 : 0 0.28 0.13 45.39 0.13 47.11 0.89 0.48 0.28 

100 : 8 3.87 2.25 58.11 2.30 59.35 3.11 2.69 86.54 

100 :10 4.01 2.40 59.95 2.42 60.42 3.82 3.26 85.36 

100 :15 4.96 3.00 60.45 3.04 61.37 5.31 4.36 82.13 

100 :20 5.87 3.62 61.59 3.69 62.81 6.27 5.03 80.22 

 
Table 7. Dependence of the change in the humification degree of organic substances in composts 

prepared on the basis of cattle manure with the addition of APP depending on the holding time and mass 

ratios 

 

Mass ratio 

of cattle 

manure : PP 

Humidity, 

% 
N, % 

Organic 

substan-

ces, % 

Humic acid, 

% 

Fulvo-

acid, 

% 

Water soluble 

organic sub-

stances, 

% 

Humifica-tion 

degree, 

% 

1 2 3 4 5 6 7 8 

After 1 day 

100 : 0 73.2 0.97 23.98 3.11 3.24 2.51 36.95 

100 : 8 75.41 2.32 24.12 3.3 3.34 3.38 41.54 

100 : 10 71.25 2.21 24.03 2.36 3.31 2.34 33.33 

100 : 15 73.11 2.17 23.99 2.42 3.2 2.49 33.81 

100 : 20 72.56 2.02 23.81 1.97 3.13 3.35 35.49 

After 15 days 

100 : 0 77.88 0.93 22.18 3.29 3.32 2.67 41.84 

100 : 8 67.33 2.28 23.94 3.33 3.41 3.82 44.11 

100 : 10 67.4 2.14 23.87 2.4 3.36 3.75 39.84 

100 : 15 55.69 2.08 23.76 2.65 3.27 3.61 40.11 

100 : 20 60.06 1.97 23.62 1.84 3.21 3.5 36.20 

After 45 days 

100 : 0 71.35 0.91 20.14 3.41 3.37 2.81 47.62 

100 : 8 72.11 1.97 21.56 3.87 3.69 3.96 53.43 

100 : 10 73.45 1.84 21.48 3.61 3.61 3.87 51.63 

100 : 15 72.56 1.75 21.31 3.52 3.47 3.72 50.26 

100 : 20 71.03 1.69 21.22 3.24 3.401 3.64 48.45 

After 75 days 

100 : 0 69.07 0.83 19.02 3.79 3.46 2.87 53.21 

100 : 8 67.14 1.59 19.45 3.94 3.78 4.21 61.34 

100 : 10 69.31 1.51 19.38 3.85 3.72 4.18 60.63 

100 : 15 67.24 1.42 19.26 3.82 3.64 4.06 59.81 

100 : 20 70.25 1.35 19.14 3.78 3.51 3.98 58.88 

After 90 days 

100 : 0 71.06 0.78 18.44 3.98 3.51 3.02 57.00 

100 : 8 70.14 1.32 18.17 4.11 3.98 4.43 68.90 

100 : 10 70.24 1.24 18.19 4.09 3.91 4.38 68.06 

100 : 15 70.69 1.18 17.84 4.02 3.85 4.26 67.99 

100 : 20 71.36 0.98 17.72 3.94 3.79 4.18 67.21 

 

Conclusions. Thus, it was found that by composting cattle manure with the addition of APP, it is 

possible to obtain higher quality organomineral fertilizer than composting cattle manure without the addition. 

When using the obtained organic mineral fertilizers, the amount of humus in the soil will certainly increase, 

and the structure will be significantly improved. Plant uptake of nutrients increases, yield and soil fertility 

increase. Based on findings it was established that optimal mass ratio of cattle :PP is 100 :10 that was used 

during 90 days of the composting. The research results showed that the product is an organomineral fertilizer 

containing more than 50% of the relative assimilable form of phosphorus and significant amounts of humic 

acids, fulvic acids and water-soluble organic matter. These types of product can be successfully used in agri-

culture, where there is a shortage of phosphorus and humus in the soil. 
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.M. Eminov, J. S. Dzhabberganov, I. R. Boyzhonov, R. G. Allamov, D. B. Matkarimova 

 

INVESTIGATION OF THE PROPERTIES AND PHASE TRANSFORMATIONS OF CERAMIC 

TILES ON THE BASIS OF THE RAW MATERIAL RESOURCES OF THE LOWER AMUDARYA 

REGION 

 
Abstract. Background. Despite the positive results achieved in the research carried out to date, the 

creation of effective mass compositions for the production of high-quality ceramic tiles on the basis of local 

clay and other resources of our Republic, including the Lower Amudarya region, study of ripening processes, 

phase composition, physico-mechanical properties show that issues of creating resource-saving technologies 

for the production of ceramic plates have not been sufficiently studied to date, and this requires continuing 

scientific research.  

Purpose. In order to study the influence of the ratio of Kulatau clay and Tuprakkala dune sand on the 

physical and technical properties of ceramic slabs, a number of experimental masses were made, and after 

preliminary studies, 11 experimental masses were isolated from them, with the best indicators for further 

more detailed studies. 

Methodology. GOST 9169-75, modern methods of physical and chemical analysis, such as chemical, 

radiographic, complex thermographic, etc. 

Originality. For the first time, energy-efficient mass compositions of ceramic tiles were created in 

the composition of Kulatau clay and Tuproqkala barkhan sand. It has been proven that the composition of the 

components used in the experimental masses affects the formation of crystals, which leads to an increase in 

the physical and mechanical properties of the experimental samples. It was found that the phase composition 

of the synthesized ceramic tiles mainly consists of mullite, anorthite, quartz and other minerals and glassy 

phase.  

Findings. As a result of the production conditions, it was revealed that, from the optimal mass of M-

7 at firing tОЦЩОЫКЭЮЫОЬ ШП Қ000 °C КЧН Қ050 °C, ЫОХatively, it is possible to obtain unglazed facade and floor 

tiles. And from the optimal mass of M-λ КЭ ПТЫТЧР ЭОЦЩОЫКЭЮЫОЬ ШП Қ000 °C КЧН Қ050 °C, ЫОХКЭТЯОХв, ТЭ ТЬ ЩШs-

sible to obtain glazed facing and facade tiles with a dull glaze. 

Key words: Hydromicaceous clay, low-melting clay, montmorillonite, low-melting flux, dune sand, 

ceramic tiles, glazed and unglazed tiles, chemical and mineralogical composition. 

Highlights: 

- We have created effective compositions of ceramic tiles based on the raw materials of the Lower 

Amudarya region. 

- In this case, it was determined that the temperature of optimal mass composition is 50-Қ00°C ХШаОЫ 
than the standard. 
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7 28 90 7 28 90 7 28 90 

1 95,4:2:2:0,1:0,5:0 0,0008 0,0011 0,016 0,51 0,42 0,43 98,1 98,0 97,6 

2 94,9:2:2:0,1:1,0:0 0,0007 0,0010 0,0014 0,50 0,42 0,42 98,2 98,1 97,8 

3 94,4:2:2:0,1:1,5:0 0,0007 0,0010 0,0013 0,49 0,38 0,30 98,2 98,1 97,9 

4 93,9:2:2:0,1:2,0:0 0,0006 0,0012 0,0012 0,48 0,37 0,31 98,0 98,2 98,0 

5 93,4:2:2:0,1:2,5:0 0,0006 0,0012 0,0012 0,48 0,37 0,31 98,0 98,2 98,0 

6 93,4:2:2:0,1:2,0:0,5 0,0005 0,0005 0,0011 0,47 0,42 0,43 98,3 98,3 98,1 

7 92,9:2:2:0,1:2,0:1,0 0,0005 0,0007 0,0007 0,46 0,42 0,42 98,3 98,2 98,2 

8 92,4:2:2:0,1:2,0:1,5 0,0004 0,0006 0,0005 0,45 0,28 0,30 98,4 98,5 94,3 

9 91,9:2:2:0,1:2,0:2,0 0,0004 0,0006 0,0010 0,44 0,35 0,31 99,4 98,5 98,4 

10 91,4:2:2:0,1:2,0:2,5 0,0004 0,0006 0,0010 0,44 7,35 0,31 99,5 98,5 99,4 
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D. M. Jumaniazova, B. S. Zakirov, M. J. Zumaniyazov, D. D. Bekberganova  

 

RESULTS OF RESEARCH ON IMPROVING THE PHYSICAL-MECHANICAL PROPERTIES 

OF ACID-BASED ANTI-RUST COATINGS BASED ON GOSSYPOL RESIN 

 

Abstract. Background. Acid-resistant coatings are essential for protecting various materials from 

corrosion and degradation. However, most of these coatings are imported from foreign countries, which in-

creases the cost and dependence on external sources. Therefore, developing domestic production of acid-

resistant coatings based on local raw materials and secondary resources is a critical challenge that requires a 

solution. 

Purpose of study. Developing a scientific framework for enhancing the physicochemical properties 

of acid-resistant coatings derived from gossypol tar and local resources using indigenous materials. 

Methodology. In these experimental studies, physical, physico-chemical and chemical research 

methods were used to analyze the properties of raw materials and obtained products. 

Originality. Experimental evidence demonstrates the enhancement of physicochemical and mechani-

cal properties of acid-resistant anticorrosive coatings based on gossypol tar and local resources by incorpo-

rating carboxymethyl cellulose and secondary polyethylene. 
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Findings. The optimal formulation of the acid-resistant anticorrosive coating with improved physi-

cochemical and mechanical properties was established and validated by laboratory tests. The formulation 

comprised the following components, wt %: gossypol resin (95.6), zinc phosphate (2.0), potassium dichro-

mate (2.0), hexamethylenetetramine (0.4), secondary polyethylene (2.0) and carboxymethylcellulose (2.0). 

This formulation significantly decreased the corrosion rate in acidic media. The protection efficiency of the 

formulation was higher than 98.4%. The coating adhesion increased by 2.5 times, and the service life by 2 

times. The effectiveness of the research was corroborated by chemical and physicochemical analyses, labora-

tory experiments, and pilot-scale tests. 

Key words: acid-resistant coatings, corrosive environment, zinc phosphate, pastifier, additive, adhe-

sion, flexibility, secondary polyethylene, plasticity. 

Highlights: 
- physical and mechanical characteristics of the created acid-resistant coating; 

- coating based on local raw materials and industrial waste and technologi.  
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2016-қ0қҚ  6,8  ў   қ4,қ  ў   γ,5  ғ  ё  
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    ў ,   ё  ғ 
     қ,6    [3]ғ   

 ў   %-  SiO2 - 68,57; TiO2 - 0,01; Al2O3 - 16,81; Fe2O3 - 0,07; 

FeO - 0,12; MgO - 0,3; MnO - 0,01; CaO - 0,55; Na2  - 2,92; K2O - 9,98; P2O5- 0,Қ5   
ў  - 0,51 %  ғ       ё  

   %- Ҳ  5,0-7,0Ҳ  66,0-68,0Ҳ  қ8,0-29,0  Қ-2 % 

 ғ 
       

        ё    
№006 (Қ0 000 / 2)       [4]. 
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№ 
 ,  ғ% 

SiO2 Al2O3 K2O Na2O CaO MgO Fe2O3 P2O5 TiO2 ғ ғ 

1 2 3 4 5 6 7 8 9 10 11 

1 69,15 16,23 10,01 3,01 0,58 0,31 0,31 0,14 0,06 0,52 

2 69,01 16,95 9,98 2,92 0,54 0,31 0,27 0,16 0,05 0,51 

3 68,85 16,45 9,96 3,02 0,56 0,29 0,31 0,16 0,07 0,51 
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1 2 3 4 5 6 7 8 9 10 11 

4 68,26 16,65 10,15 2,87 0,52 0,30 0,49 0,14 0,02 0,50 

5 68,12 17,80 9,98 2,89 0,51 0,30 0,72 0,13 0,03 0,51 

6 68,01 16,80 9,81 2,78 0,57 0,31 0,61 0,17 0,06 0,51  Σ 68,57 16,81 9,98 2,92 0,55 0,30 0,45 0,15 0,05 0,51 
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, % 

   , % 

SiO2 Al2O3 K2O Na2O Fe2O3+FeO 

 2,82 48,65 20,10 11,35 4,65 0,10 

 18,40 94,60 2,03 1,56 1,39 0,02 

  70,23 74,60 13,64 9,01 1,08 0,01 

 8,55 38,40 20,45 12,23 4,56 0,61 

 

        ё    
   ў  (+қ ) -қ,8қ %,  -Қ8,40 %   - 70,23 %  
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   , % 

SiO2 Al2O3 K2O Na2O  MgO 

(%)* (%)** (%)* (%)** (%)* (%)** (%)* (%)** (%)* (%)** (%)* (%)** 

+2,00 2,00 48,66 0,97 28,56 0,57 9,96 0,20 2,92 0,06 0,58 0,01 48,66 0,97 

-2,0+1,0 21,8 70,65 15,40 14,26 3,11 9,98 2,18 3,01 0,66 0,54 0,12 70,65 15,40 

-1,0+0,50 23,7 70,45 16,70 14,85 3,52 10,01 2,37 3,02 0,72 0,56 0,13 70,45 16,70 

-0,50+0,25 18,2 70,41 12,81 15,01 2,73 10,15 1,85 2,89 0,53 0,52 0,09 70,41 12,81 

-0,25+0,10 16,3 70,55 11,50 15,05 2,45 10,01 1,63 2,87 0,47 0,51 0,08 70,55 11,50 

-0,10+0,071 10,3 70,38 7,25 15,08 1,55 9,98 1,03 2,92 0,30 0,57 0,06 70,38 7,25 

-0,071 7,70 70,54 5,43 15,29 1,18 9,78 0,75 2,78 0,21 0,55 0,04 70,54 5,43 

 100 68,57 68,57 16,81 16,81 9,98 9,98 2,92 2,92 0,55 0,55 0,30 0,30 
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MgO Fe2O3+FeO P2O5 TiO2 

(%)* (%)** (%)* (%)** (%)* (%)** (%)* (%)** (%)* (%)** 

+2,00 2,00 0,31 0,01 1,05 0,02 0,14 0,00 0,06 0,01 4,98 0,10 100 
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-0,10+0,071 10,3 0,31 0,03 0,03 0,00 0,17 0,02 0,06 0,01 0,51 0,05 100 

-0,071 7,70 0,30 0,02 0,03 0,00 0,15 0,01 0,05 0,01 0,53 0,04 100 

 100 0,30 0,30 0,19 0,19 0,15 0,15 0,05 0,05 1,19 0,66 100 
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D. B. Buranova,

  
M. Yu. Yunusov, 

 
Sh. R. Kurambaev, 

 
Sh. K. Matchonov, Sh. Sh. Matchonov 

 

OBTAINING CONCENTRATE ON THE BASIS OF TRIBOCHEMICAL ENRICHMENT OF FELDSPAR 

OF SULTON UWAYS MINE 

 
Abstract. The origin of the problem. In order to increase production efficiency, the need for complex 

processing of raw materials is felt, which in turn is an urgent issue for the silicate materials industry of our 

republic to find new reserves of raw materials, to reprocess them based on modern technologies, to produce 

new types of products and to use them prospectively. 

Purpose of work. The aim of the research is to use the tribochemical method of beneficiation based 

on the mineralogical, chemical, and granulometric composition of Sultan Uwais feldspar raw materials, that 

is, to justify the beneficiation process by increasing the surface area by triboactivation. 

Methodology. In the article, it was shown that using the modern methods of physico-chemical re-

search, IR-spectrogram, differential-thermal analysis, X-ray analysis, it is possible to use raw material as a 

raw material of feldspar from a theoretical and practical point of view. The physical and mechanical parame-

ters of the main minerals found in the feldspar of the Sultan Uwais mine, which is the object of our research 

work, the initial chemical composition of the raw material was determined: SiO2-68.57; Al2O3-16.81; K2O-

9.98; Na2O-2.92; SaO-0.05; MgO -0.30; Fe2O3+FeO -0.19; P2O5 – 0.15; TiO2-0.04. 

Scientific news. For the first time, the physico-chemical basis of concentrate production based on 

tribochemical enrichment of feldspar samples from Sultan Uwais mine was studied. Based on the results of 

the analysis, it was provedphysico-chemically that the dry method of enrichment of these feldspars is effec-

tive. In this case, the material is ground to 1.25 mm in grinders or mills. - 1.25 mm material is dedusted in 

centrifugal air classifiers, where the separation of particulate products smaller than 20-40 m was achieved. 

Findings. Based on the conducted research, a technological scheme of dry, tribochemical beneficia-

tion of feldspar from Sultan Uwais mine was proposed. 

Key  words: Feldspar, chemical composition, tribochemical enrichment, concentrate,granulometric 

composition. 

Features: 
- physical, chemical and technological indicators of feldspar raw materials; 

- enriched concentrates of feldspar; 

- tribochemically enriched feldspar; 
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 0,0Қ°ғ   Қ0°/ ғ      Ғ

 CЫвЬЭКХХШРЫКЩСТМК SОКЫМС-Match v. 2.0.3.1 Oxford Cryosystems. 

        Ғ
         SALD- 2201 

LaserDiffractionParticleSizeAnalyzer (SHIMADZU, )ғ    Ғ
   ( )  TESCAN VEGA γ SBHғ 

         
   қҚқҚ6-2014[11],    ,   

   ,    [5]. 

      қҚқҚ6ғқ-λγ,  λҚ6λ-қ0қҚ   
21-78-88[4]      ғ      Ғ

         , Ғ
     μ SСТЦКНгЮ,  SALD-7500 [6]. 

     ,    Ғ
  қҚқҚ6ғҚ-93[7],    ғ      

 ,   ,        
   [8]. 

         
  5γ0-95[9].  

           Ғ
 ,    ғ       

   ,      Ғ
   ғ     ,   

        Ғ
,   ғ       Ғ

ё ,      ғ   
ё         Ғ
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    «  »   ё   ё    Ғ

ғ 
 

 1.        
 

 

№ 

 , ғ % 

SiO2 Al2O3 CaO MР  Fe2O3 K2O Na2O SO3 TiO2 ғ ғ ғ 

1 52.54 14.72 14.04 4.70 7.20 2.76 2.12 0.18 0.68 
1.06 

2 52.55 15.60 14.09 4.65 7.44 2.78 2.08 0.11 0.66 
0.04 

3 52.53 15.59 14.32 4.52 7.27 2.82 2.08 0.14 0.69 0.04 

4 52.49 15.27 13.31 4.62 7.25 2.75 2.11 0.14 0.64 1.42 

5 52.56 14.56 14.14 4.53 7.44 2.71 2.02 0.13 0.65 1.25 

6 52.60 15.72 14.27 4.49 7.20 2.84 2.15 0.17 0.50 0.06 

7 52.57 15.39 13.48 4.48 7.26 2.72 2.05 0.12 0.62 1.31 

8 52.51 15.57 14.11 4.61 7.23 2.85 2.14 0.15 0.63 0.20 

9 52.65 15.54 13.65 4.43 7.21 2.81 2.28 0.16 0.61 0.66 

10 52.50 14.51 14.55 4.42 7.22 2.74 2.07 0.12 0.67 1.20 

 52.55 15.36 13.99 4.55 7.28 2.78 2.11 0.14 0.64 0.72 
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        Ғ

 ( ғγ)    (SТO2) (Н / Ч = 0ғ08ҚҲ 0ғ07λҲ 0ғҚ0қ ),  (CКCO3) ( d / n = 

0ғ0λҚҲ 0ғ0λ0Ҳ 0ғҚ0қҲ 0ғҚ0γ ),  (NК (AХ SТ3 O8)) (d / n = 0.083; 0.089; 0.091; 0.114; 0.132; 0.079; 

0ғ086Ҳ 0ғҚ06Ҳ 0ғҚ08Ҳ 0ғ0λ0 )ғ 
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       қ0ғ00-қ4ғ00 %,  қҚγ5-қγ80 / 3
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 ё  Қ0γ0-Қ0λ5 / 3ғ       «  
» ,       (  ғ%)μ -1.60-
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  ғ 

 ,   қ       Ғ
ғ   ,    

 ,        50 ,    Ғ
    [12]. 

 

 2.       «  » 

 

 
 , , % 

CaO MgO Fe2O3 SiO2 Al2O3 SO3 R2O ғ ғ ғ   

-1 48.43 1.17 0.43 2.65 0.58 0.53 0.05 45.70 0.56 100.00 

-2 48.41 1.15 0.41 2.67 0.55 0.51 0.07 45.60 0.63 100.00 

 

     -    
Shimadzu SALD-7500 (WingSALD IIμ VОЫЬТШЧ γғ4ғҚ)ғ     

        ғ   Ғ
  ғ5ғ 
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      (  )     

 ғ    -  γғ8 ғ  (    Ғ
 -  6ғ8 ғ      γ0 ғ 

 

 
 

.6.     

 

      ( . 6)    

(CaCO3) (d / n = 0.094; 0.091; 0.102; 0.104; 0.108; 0.116; 0.087; 0.098 ), К  (Al2[OH]4(Si2O5)) 

(d/n=0.095; 0,094 ),  (Ca O42H2O) (d/n=0.097; 0.091; 0.095; 0.133; 0.108; 0.116 ). 
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 3.     , % 

 

 SiO2 Al2O3 Fe2O3 RO R2O SO3 Cr2O3 

 
ё  

71.0 3.5 0.6 10.5 14.0 0.3 0.1 

7.6 5.0 0.8 9.1 14.1 0.4 - 
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 ё ,   ,  , , , , ғ  
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Z. R. Kodirova, Sh. M. Masharipova, D. D. Petrovich 

 

METHODS OF ANALYSIS OF THE RESEARCH OBJECT AND MATERIALS USED TO 

OBTAIN MATERIALS FOR THE RESTORATION OF HISTORICAL MONUMENTS OF ANCIENT 

KHIVA 

 

Abstract. Backgroun. Our research has studied the chemical, mineralogical composition, physical, 

and mechanical properties of used historical monuments of ancient Khiva, used ceramic bricks, and masonry 

mortars. After reviewing these properties, we selected new compounds to develop alternative materials. We 

have learned the possibilities of using modifying additives, as a result of which identical bricks have been 

obtained in terms of color characteristics. 

Purpose of the work is to develop compositions of modified mineral binder and ceramic bricks based 

ШЧ ЭСО “ХШОЬЬ-НОПОМЭ” МШЦЩШЬТЭТШЧ ЮЬТЧР ХШМКХ ЫКа ЦКЭОЫТКХЬ КЧd technogenic waste. 

Methodology. The chemical composition of the raw materials was studied by X-ray phase studies 

using non-traditional modern physicochemical methods, the mineralogical composition of the raw materials 

was determined by scanning microscopy, the granulometric composition of the raw materials was 

determined by the dry way, and the method of sedimentation analysis. 

Originality: It has been proven that it is possible to obtain ceramic bricks with an acceptable 

composition and technological properties, suitable for restoration, by firing at a temperature of 950-Қ050°C 
in an amount of 75-95% loess by weight, 5-25% defect 

Findings.The data obtained in the process of producing high-quality ceramic bricks due to 

mechanical activation from a ceramic mass consisting of a loess-like rock-defect system, the optimal 

parameter of the loess-like rock-defect proportions was 95:5, in order to improve the quality of the product, 

ЭСКЧФЬ ЭШ ЭСОТЫ УШТЧЭ ЩЫОЩКЫКЭТШЧ КЭ К ЭОЦЩОЫКЭЮЫО ШП Қ050°C, НОЧЬТЭв Қ858 ФР/Цγ, with color compatibility 

with historical brick, mechanical resistance 12.5 MPa, water absorption 7.0%, frost resistance F35 

Key words: restoration ceramic brick, loess-like rocks, defect, amorphous silica, granulometric 

composition, X-ray phase analysis, electron microscopic analysis. 

Highlights: 
  - New compositions were selected for the development of alternative materials 

- The possibilities of using modifying additives have been studied 

- the result is an identical brick in terms of color characteristics. 
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 1.     

 
 , ғ%    

    

SiO2 45,88-48,58 55,04-60,06 

Fe2O3 5,81-6,61 3,20-4,20 

FeO 1,26-1,76 0,79-1,00 

TiO2 0,55-0,60 0,45-0,50 

MnO 0,08-0,09 0,06-0,07 

Al2O3 12,21-13,94 9,62-11,44 

CaO 10,20-12,64 8,40-8,96 

MgO 0,60-3,20 1,60-2,40 

K2O 2,50-2,66 2,36-2,50 

Na2O 0,84-1,00 1,56-1,66 

P2O3 0,08-0,12 0,23-0,31 

CO2 9,35-10,45 8,25-8,80 

H2O 0,94-2,28 1,18-1,62 

SO3 0,22-0,47 0,42-0,44 

S  0,12-0,20 0,17-0,25 

 14,62-16,02 11,56-13,64 
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-1 100 - 5,78 21,91 11,41 4,68 3-5 

-2 - 100 7,67 19,42 11,80 4,83 4-7 

-3 90 10 5,68-5,70 19,50 15,97 5,98 16-21 

-4 80 20 6,62-6,92 17,85 33,95 6,72 25-33 

-5 70 30 5,96-6,76 18,68 27,18 6,02 24-29 
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Z. M. Kuryazov, Z. R. Kadyrova, Sh. K. Matchonov, D. D. Davletova 

 

ESTABLISHING THE SUITABILITY OF SLIDER DEPOSITS OF RESERVOIRS FOR 

CERAMIC MASSES 

 

Summary: Statement of the problem: At present, non-metallic minerals occupy the first place 

among all mineral resources in terms of production volume. At this time, for the industry of ceramic building 

materials of the Republic of Uzbekistan, the issue of a significant expansion of the raw material base and the 

search for new sources of mineral raw materials is relevant. In particular, in the production of ceramic shards 

to develop compositions of ceramic masses to obtain ceramic shards based on various classical raw 

materials, as well as non-traditional raw materials. For these purposes, new non-traditional raw materials are 

proposed - bottom sediments of reservoirs. 

The purpose of the study: to analyze the possibilities of determining the conformity of the quality of 

ceramic products obtained on the basis of silt deposits. 

Research methods: Experimental experiments were carried out on the basis of modern physical and 

chemical research methods, including laser diffraction, X-ray phase, electron microscopic and physical-

mechanical methods of analysis. 

Scientific novelty of the study: According to the results of the study, the following indicators 

(average) of the technological properties of clays in the air-dry state were determined: mold moisture -

28.75%; Plasticity according to Atterberg - 7.58%; linear air shrinkage - 6.63%; The sensitivity coefficient 

according to the Chizhsky method is more than 180 seconds; fire resistance - 1220-Қγқ0 Ҳ МШЦЩЫОЬЬТЯО 
strength 2.8 MPa; mass density -1.71 g/cm3 

Results: it is shown that the compressive strength of samples of ceramic products obtained on the 

basis of Tuyabuguz slag, reservoirs and kaolin wastes was 11.41-33.95 MPa, the bending strength was 4.68-

6.72 MPa. It outperforms factory production. The frost resistance of the resulting bricks is 25-33 freeze-thaw 

cycles. 

Key words: silty rocks, spent kaolin, collector, crushing, grain size, mineralogical composition, 

pressing, mechanical strength, pulping. 

Uniqueness:  
- The processing of raw materials and the molding of ceramic products were carried out according 

to the classical technology of operating enterprises. The initial components are mixed in the 

above proportions, crushed to a particle size of 3.0 - 4.0 mm. The mixing of the components of 

the mixture with water was carried out in a joint way in a mixer. At the same time, the molding 

moisture content of Tbvkh-kaolin clay was 20.35-21.00%, respectively. Samples of ceramic 

masses were molded by the plastic method. Then the samples were dried in laboratory dryers at 

Ққ0°C ПШЫ Қ СШur. The firing was carried out in a laboratory silicate furnace at a temperature of 

Қ000°C ПШЫ қ СШЮЫЬ КЭ ЭСО ПТЧКХ ЭОЦЩОЫКЭЮЫОғ 
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Referat. TКЬСЪТ ФШ’ЫТЧТЬСНК ЛОХРТlangan standartlarga javob beradigan va turli xil kimyoviy 

ЛТЫТФЦКХКЫЧТ Ш’г ТМСТРК ШХЦКвНТРКЧ ОФШХШРТФ ЭШгК ЦКСЬЮХШЭ ЬТПКЭТНК ЛТШЭОбЧШХШРТФ вШЧНКЬСЮЯХКЫНКЧ 
foydalanish dolzarbdir.Shu munosabat bilan saqlash usullari katta ahamiyatga ega, tizimli texnologiya 

КЬШЬТНК,ФКЫЭШЬСФК ТХНТгТНКЧ ПШвНКХКЧТЬС ЬШСКХКЫТРК ФШ’ЫК ПКЫЪХКЧРКЧғ 
Maqsad. Biopreparatlardan foydalangan holda kartoshkani saqlash texnologiyasini ishlab chiqish. 

Metodologiya. Eksperimental tadqiqotlar zamonaviy fizik-kimyoviy usullardan foydalangan holda 

amalga oshirildi.  

Ilmiy yangilik. MКЪШХКНК БШЫКгЦ ЯТХШвКЭТЧТЧР ЬСШ‘ЫХКЧРКЧ ЭЮЩЫШЪХКЫТНК “ГКЦТЧ-M” (Bacillus 

subtilis, Bacillus megaterium va Pseudomonas stutzeri ЬСЭКЦЦХКЫТ КЬШЬТНК), “BТЬЭ” (Pseudomonas 

putidaЬСЭКЦЦТ КЬШЬТНК) ЯК “ВОЫ ЦКХСКЦТ”(AгШЭШЛКcter chroococcit A-2 shtammi asosida)biopreparatlaridan 

ПШвНКХКЧРКЧ СШХНК ФКЫЭШЬСФК ЬКЪХКЬС ЭОбЧШХШРТвКЬТЧТ ТЬСХКЛ МСТЪТЬС ЛШ‘вТМСК ЦК’ХЮЦШЭХКЫ ФОХЭТЫТХРКЧғ  
QКЛuХ qТХТЧРКЧ ЦК’ХuЦotХКr.“ВОЫ ЦКХСКЦТ” ЛТШЩЫОЩКЫКЭТ ФКЫЭШЬСФК СШЬТХНШЫХТРТЧТ Қ7,8% ga, 

mahsuldorligini 38,8% ga, “BТЬЭ” ЛТШЩЫОЩКЫКЭТ ЦШЬ ЫКЯТЬСНК 7,Қ% ЯК γ8,8% ga, “ГКЦТЧ -M” ЛТШЩЫОЩКЫКЭТ 
қ8,5% ЯК 6Қ,Қ% РК ШЫЭТЬСТРК ЬКЛКЛ ЛШ‘ХРКЧХТРТ ЪКвН ОЭТХРКЧғ Arizona kartoshka navini “ГКЦТЧ -M” 
biopreparati bilan ishlov berish natijasida mahsuldorlikning mos ravishda 8,1%, 10,9% va 12,0% ga, Gala 

ФКЫЭШЬСЧК ЧКЯТНК Қ,5%, қ,8%, 4,γ%, ЯК EЯШХвЮЬСЧ ФКЫЭШЬСФК ЧКЯТНК 0,γ%, 0,6%, Қ,0% вЮЪШЫТ ЛШ‘ХТЬСТРК ШХТЛ 
kelgan. Saqlash harorati yillik umumiy 916 

0
C ni, davolash davri 2-4 

0C НК ЮЦЮЦТв СКЫШЫКЭ вТР‘ТЧНТЬТ 5γқγ 
0C ЛШ‘ХРКnda saqlash davri 150-160 kunga uzaygani tahlil qilingan.Kartoshka navlarini saqlash davrida 

nazoratga nisbatan “Zamin-M”biopreparatibilan ishlov berilgan “Arizona” navida 12 %, “GКХК”navida 4,3% 

va “EЯШХвЮЬСЧ” navida 1,0% iqtisodiy samaradorlikka erishish mumkin ekanligi hisoblangan. 
 

S. S. Murodova,  N. M. Ibragimova, S. Q. Masharipova, S. R. Raimboeva, M. U. Rajabbaeva 

 

DEVELOPMENT OF TECHNOLOGY FOR STORING POTATOES USING BIOPRODUCTS 

 
Abstract. Background of the problem. It is relevant to use biotechnological approaches in the 

production and storage of potatoes as an environmentally friendly product that meets established standards in 

appearance, does not contain various chemical compounds, and meets the requirements of the standards. In 

this regard, storage methods based on systematic technology, differentiated according to the areas of use of 

potato tubers, are of great importance. 

Target. Development of potato storage technology using biological products. 

Methodology. Experimental studies were carried out using modern physicochemical methods. 

Scientific novelty. The article provides data on the development of potato storage technology using 

ЛТШХШРТМКХ ЩЫШНЮМЭЬ ШЧ ЬКХТЧО ЬШТХЬ ШП ЭСО KСШЫОгЦ ЫОРТШЧ, “ГКЦТЧ-M” (ЛКЬОН ШЧ ЬЭЫКТЧЬ ШП BКМТХХЮЬ ЬЮЛЭТХТЬ, 
BacillЮЬ ЦОРКЭОЫТЮЦ КЧН PЬОЮНШЦШЧКЬ ЬЭЮЭгОЫТ), “BТЬЭ” (ЛКЬОН ШЧ ЭСО ЬЭЫКТЧ PЬОЮНШЦШЧКЬ ЩЮЭТНК) КЧН 
ЛТШХШРТМКХ ЩЫШНЮМЭ “EЫ MКХСКЦТ” (ЛКЬОН ШЧ ЭСО AгШЭШЛКМЭОЫ МСЫШШМШММЮЦ A-2 strain). 

Data received. IЭ СКЬ ЛООЧ ОЬЭКЛХТЬСОН ЭСКЭ ЭСО ЛТШХШРТМКХ ЩЫШНЮМЭ “EЫ MКХФСКЦТ-M” ТЧМЫОКЬОЬ ЩШЭКЭШ 
вТОХН Лв Қ7ғ8%, ЩЫШНЮМЭТЯТЭв Лв γ8ғ8%, ЭСО ЛТШХШРТМКХ ЩЫШНЮМЭ “BТЬЭ” Лв 7ғҚ% КЧН γ8ғ8%, ЭСО ЛТШХШРТМКХ 
ЩЫШНЮМЭ “ГКЦТЧ-M” Лв қ8ғ 5% КЧН 6ҚғҚ%, ЫОЬЩОМЭТЯОХв, ЭШ ЭСО МШЧЭЫШХғ АСОЧ ЮЬТЧР ЭСО ЛТШХШРТМКХ ЩЫШНЮМЭ 
"Zamin-M" during the treatment period, the productivity of the Arizona potato variety was 8.1%, 10.9% and 

12.0%, and the Gala variety - 1.5%, 2.8%, 4.3%. and Evolution led to an increase in potato variety by 0.3%, 

0.6%, 1.0%. It has been analyzed that the shelf life of potatoes increases to 150-160 days at a sum of 

temperatures of 5323 0C with a total storage temperature of 916 0C and 2-4 0C. During the storage period of 

potato varieties, it was found that when using the biological product Zamin-M, it is possible to achieve 

economic efficiency of 12% for the Arizona variety, 4.3% for the Gala variety and 1.0% for the Evolution 

variety. 
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1- . ў    ҳ  ў     

 
,  , % ,  , % 

-1,00 +0,10 28,48 -0,005+0,001 9,92 

-0,10+0, 50 47,60 -0,001 6,48 

-0,50+1,00 7,52 – – 

 

 ў  ў     ў    
ў        ў   (γ,08-γ,қ0%),    

 ,   ў       ў , 
 4,Қ6-4,40% ў  FО2O3      ё    

    ,       
  ғ 

 

2- . ў    ҳ  ў   

ё   ( .,%) 

 
№ SiO2 Al2O3 Fe2O3 CaO MgO PbO BaO Na2O SO3 K.K.M 

1 6,43 6,98 4,16 25,25 15,30 3,08 3,05 0,50 0,80 34,45 

2 6,82 7,20 4,23 26,30 15,25 3,05 3,04 0,70 0,90 32,51 

3 6,67 7,04 4,18 25,80 15,70 3,13 3,21 0,90 1,16 32,21 

4 7,03 7,12 4,40 26,80 15,52 3,20 3,18 1,00 1,00 30,75 

5 6,95 6,98 4,33 27,00 15,63 3,18 3,30 0,80 0,85 30,98 

ў  6,78 7,06 4,26 26,23 15,48 3,13 3,16 0,78 0,94 32,18 

 

    ў   ғ  ё   
μ SТO2 – 6,78; Al2O3 – 7,06; Fe2O3 – 4,26; CaO – 26,23; MgO-15,48; PbO-3,13; BaO-3,15; Na2O 

– 0,78; SO3-0,λ4Ҳ -32,19. 

ў     ў      
“ - - ”  “Q-Қ500”    (Қ- )ғ  

 

Δ , % 

 

1- . ў    ҳ  ў     
ҳ  

 

   ў        
  қ80°    ў    ғ  

 -  860°Ϲ    ғ FО2O3  
 ў   FО2O3  →αFО2O3 ў  ў   5Қ0°Ϲ  

  ў   λ40°Ϲ      
  ў    ғ  

     ў ,    
    (0,қ0λҲ 0,қγλ  0,γ0қ ),  (0,γγҚҲ 0,қ47Ҳ 0,Қ80 )  
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D. B. Buranova, Z. K. Babaev, M. Y. Yunusov, Sh. R. Kurambayev,  

Sh. K. Matchonov, D. D. Davletova 

 

DESCRIPTION OF WASTE PRODUCED WHEN ENRICHING LEAD ROCK, LEVEL OF 

SUITABILITY AND PRINCIPLES OF PREPARATION FOR OBTAINING COMMERCIAL PRODUCTS 

FROM IT 

 

Abstract. Background. Due to the rapid development of the construction industry, it is important to 

increase the corrosion resistance of metal structures for construction materials, including concrete barriers. 

Purpose of work. Study of chemical, mineralogical and granular composition and physico-chemical 

properties of man-made raw materials, instead of expensive and scarce components, with alumina (Shortan 

and Ustyurt GKM), cobalt and lead (OTKMK) waste. Development of a technological scheme for obtaining 

goods from this waste. 

Methodology. Modern physico-chemical methods such as infrared spectroscopic, X-ray 

spectroscopic, EPR and differential thermal analyzes were used in conducting experimental studies. 
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Scientific news. The suitability level of man-made raw materials with alumina (Shortan and Ustyurt 

GKM), cobalt and lead (OTKMK) waste and the scientific and practical basis of obtaining a commodity 

product from it were studied. 

Obtained results: as a result of complex analysis, the physical and mechanical basis of the use of this 

category of waste was developed and a new innovative technology of use was created. 

Key words: glassware, cobalt waste, lead waste, alumina waste, glass enamel 

Features: 

- improved physical-mechanical and technological indicators; 

- indicator of raw material availability; 

- products that meet the requirements of the state standard. 
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      ў  ғ     

 ў ғ        –   
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ғ         ў   
    -        

[4–8,10–ҚγЖғ        ,  
  -        ДҚ-3, 9]. 

FeSO4 – CaO – H2O   (II)     
      ғ    ,  

    ў   ғ 600°   SO4
қ―

: Ca
2+

 : H2O = 1,00 : 

Қ,05 μ λ,00          
(II)    ғ      
  ,     ў     

 ғ ДҚ4-15] 
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 ў      ,    ғ  

    ў   Дқ0-21]. 

   R  , μ 
R   = p/S 

  p –  , Ҳ  S – , 2  

  .  ў   ё   
- -    -   ғ 

           ғ 
 

1- .     

 
 Mg Al Si S K Ca Fe 

% 1.42 4.42 15.4 2.30 1.32 16.7 2.60 

 

 
 

1- .    ҳ  ( ) 
 

2- .     

 
 MgO Al2O3 SiO2 SO3 K2O CaO Fe2O3 

% 2.35 8.38 32.8 5.74 1.58 23.3 3.70 

 

 
2- .    ҳ  ( ) 

 

SiO2       γқ,8%   ғ  
      ,   ё    қ,60 

 γ,70   6,γ0   ғ 



O’zbekiston kimyo jurnali, 2023, у   161 

 
- -    , -    

    ғ  ,    ў , 
     CК2+

  ғ 
   ё        

  Б, В, Г   ғ Ў   AID-SN-1 

  ў ғ      
  ғ    ў     

ў  ,  Б, ЧЦ   ў  P,% ғ    
 γ-  ғ  

 
3- .     

 
№ 

/  

   , %   
 

 

1 

 

2 

-  -  

 

 -  

575 

 

579 

29 

 

38 

26,5 

 

24,5 

 

 

  

 

 

 
3- .        

ҳ : 1 – - - ; 2 –  -  

 

     (   Қ,қ)ғ ў  
   λҚ,4%   ғ        

- -    ў ғ  қ0 MPК   ғ  
   0ғ8 MPК  Қ,5+6+Қ,5    ғ  
-         қ   

 ў ғ  
  - -   -   

     ў     ў ғ     
    ғ     γ0-40% 

         ғ  
Ў ё         

 ,   ғ  
   ў  5-Қ0% ў      

 -    ў      
 ғ - -     

-      ғ  
      қ0  40%   ғ 

        
   ғ - -    

    , ,  
      ў  ғ Ў ё   



162 У   у , 2023, .  
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4 – .   8462-85   ў  

 

,  ,  ў , ғ ,  , % 

17.6 47.16 1.07 8 0.8843 

 

 
h = 50 mm; a = 250 mm; в = 120 mm; 

F  = h ∙ в = 50 ∙ 120 = 6000 мм2 

Ϭ =  = = = 7.86   
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M. Yu.Yunusov, Sh. R. Kurambaev, Sh. K. Matchanov, D. K. Madaminov, K. Sh. Kodirov 

 

DETERMINATION OF MECHANICAL PROPERTIES OF COLOR SILICATE BRICK BASED 

ON MINERAL RESOURCES OF THE ARAL REGION 

 

Abstract. Background. Durability and long service life of building materials, as well as decorative 

properties of silicate brick are of great importance in modern urban development. Therefore, it is urgent to 

produce building materials with high operational and decorative properties at relatively low prices. 

Purpose. Studying the possibilities of coloring silicate materials using clay rocks and their physical 

and mechanical properties. 

Methodology. Samples were prepared from montmorillonite-hydroludic-quartz sandy and 

montmorillonite-kaolinite clay rocks by adding 2-5% silicate to the brick mass and firing in an autoclave. 

The compressive strength was tested on the basis of the requirements of GOST 8462-85. 

Originality. Clay rocks of the Aral Bay region are suitable as pigments in the production of auto-

claved colored silicate materials. It was found that they increase the physical and mechanical properties of 

colored silicate brick and do not affect the strength of silicate brick. Colored silicate brick is a brittle, slightly 

deformable material. The destruction of samples begins at a deformation of the order of 0.3 - 0.5%, and at a 

deformation of 0.9%, the sample is completely destroyed. 

Findings. Tests have shown that the obtained silicate materials have color stability under long-term 

exposure to environmental factors. The color of the samples did not change under the influence of precipita-

tion and sunlight for 3 years. 

Key words: montmorillonite, hydraulic, quartz, clay rocks; silicate materials; bulk coloring. 

Highlights: 

- production of colored silicate bricks based on mineral clay rocks of the Aral Sea region. 

- the resulting colored silicate brick has decorative properties. 
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M. U.Yusupova, N. Sh. Xudoyberganova, K. Babajanova 

 

M-ALMASHINGAN MOCHEVINALAR. OLINISH USULLARI, XOSSALARI VA 

QO‘LLANILISH SOHALARI 

 

Referat. Muammoning kelib chiqishi. Mochevinaning alkillash reaksiyalari va uning funksional 

guruhlarni o‘zichigaolganturli birikmalar bilan o‘гКЫШ ЭК’ЬТЫТ ФШ‘ribchiqiladi. Almashingan mochevinalarni 

amaliy qo‘llashning asosiy sohalarimuhokama qilinadi. 

Ishningmaqsai: almashingan mochevinalarni i sintez qilish usullari va amaliy foydalanish sohalari 

bo‘вТМСК КНКЛТвШЭХКЫНК ЦКЯУЮН ЦК’ХЮЦШЭХКЫЧТ Ш‘rganish va ko‘rib chiqish. 

Metodologiya.Almashinganmochevinasintezidagiquyidagiasosiyusullarniajratibko‘rsatishmumkin: - 

izosianat; - aminlarningatsillanishi; - aminlarningmochevinavanitromochevinabilano‘гКЫШЭК’ЬТЫХКЬСТЬСТҲ - 

aminlarningkarbonillanishi; - mochevinavakislotaamidlariningo'zarota'siri. 

Ilmiyyangilik. Biologik faol birikmalar sintezida qo‘llaniladigan almashingan mochevina 

birikmalarini sintez qilishning asosiy tamoyillari ko‘rsatilgan. Turli usullarning afzalliklari va kamchiliklari 

qayd etilgan. 

OХТЧРКЧЦК’ХuЦotХКr. Almashingan mochevina birikmalarini sintez qilishning qulay usuli 

aminlarningnitromochevinavamochevinanitratibilano‘гКЫШЭК’ЬТЫХКЬСТЬСТСТЬШЛХКЧКНТғ 
Kalit so‘zlar: almashingan mochevinalar, aminlarning nitromochevina bilan o‘гКЫШ ЭК’ЬТЫХКЬСТЬСТ, 

o‘simliko‘sishishiniregulyatorlari, organikizosianatlar, mochevinanitrat, sulfonilmochevina. 

Xususiyatlari: 
- aminlarningnitromochevinabilano‘гКЫШЭК’ЬТЫХКЬСТЬСТҲ 
- maydavayirikshoxliqoramollarningpiroplazmidozkasalliklarinidavolashda; 

- suvnierituvchisifatidaetanolbilanalmashtirishmahsulotunumining 86 va 70% 

gachaoshishigaolibkeldi. 

M. U. Yusupova, N. Sh. Xudoyberganova, K. Babajanova 

 

M-SUBSTITUTED UREAS. PRODUCTION METHODS, PROPERTIES AND APPLICATIONS 

 

Abstract. Background. The reactions of alkylation of urea and its interaction with various com-

pounds containing functional groups are considered. The main fields of practical use of substituted ureas are 

discussed. 

Purpose: is to study and consider the data available in the literature on the methods of synthesis and 

areas of practical use of substituted ureas. 

Methodology. The main methods in the synthesis of substituted ureas are the following: - isocyanate; 

- acylation of amines; - interaction of amines with urea and nitrourea; - carbonylation of amines; - interaction 

of ureas and acid amides. 

Originality. The basic principles of the synthesis of substituted urea compounds used in the synthesis 

of biologically active compounds are shown. The advantages and disadvantages of various methods are not-

ed. 
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Findings. A convenient method for the synthesis of substituted urea compounds is the interaction of 

amines with nitrourea and urea nitrate. 

Key words: substituted urea, interaction of amines with nitrourea, plant growth regulators, organic 

isocyanates, urea nitrate, sulfonylureas. 

Highlights: 
- interaction of amines with nitrourea; 

- in the treatment of piroplasmidosis diseases of small and large cattle; 

- replacement of water as a solvent by ethanol led to an increase in the yield of products up to 86 and 

70%. 
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ғ     ў ,   γ  
     ққ0º       ў  

 –Қλ  –ҚҚº     , қ5º      Қ50 
 65 , 0º    қ8  Қ5  ё   ў , ў   
 80  45   ғ 
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2- . 0,1% FО2O3  0,1% H3PO4  ў  ҳ    

 ё  -   ў  

 

№ ў   
 ,  

0 60 120 180 240 300 360 

1   , 0,Қ μ 
қ5º   

0º   

 

150 

28 

 

130 

25 

 

71 

20 

 

65 

15 

 

48 

11 

 

45 

10 

 

45 

10 

2    ў   , º  39,0 43,5 47,7 51,0 53,5 54,0 54,0 

3 ў , μ қ5 º   80 67 57 45 39 35 35 

4 ў  , º  3,3 3,1 2,2 1,5 - - - 

5  , º  -19 -17 -15 -14 -12 -11 -11 

 

ў    ё       
     ў ғ  ё   ў  

  Қ80   ғ  қ5º    65, 
  5Қº , ў  –Қ4º   қ5º   ў  45   0º  

 ў  Қ,5  ў  -    ў ғ  
   ё    ў  ў  , 

    ғ  ў     ў   
   ғ     
  , ,       

 ё   ,         
ғ     ,   , , 

      ғ 
       ў  

  ў   ғ  ё     6617-76 (  
70/γ0)           

ў   ғ  ў   ў     
    ,    , 

  ў    ў  ғ 
        

  ,    ў    ў  ғ 
         
         
  ў ғ 

 Қ80, қ00  ққ0º    0,5-4,5%   ў   
 ғ        ё   

    ғ ё  ў   ў  ў   
    ғ  0,5%  ў   

    ў    ,   ў  
    ў  ғ  
Ў     ў ,    

         , 
    ғ   Қ-  ғ 
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1- .        ҳ   
   

 

  ў ,   ў      
ў   ў     ў - ў   ў ғ Қ-

  ў , ў    ,  6қº    
ў   ў      ё  ққ0º      қ% 

  ў  ғ қ00º   Қ80º     ё   
 ў    ў    қ,λ  5,5%   ў   

ғ  ў ,       
    ғ  ққ0º     0,5 

 қ,0%       5Қ  6қº      
 (6қ  γ4  )   ғ  қ-5%   

ў    ў     ў ғ  ,  
қ00º   Қ80º    қ,5-γ%   ў     

  ғ ққ0º     4,5%    
 ё     ў  қ0   ғ   

  68,7º    ғ ,      
      ў ғ Қ80-ққ0º   

          
   ў     -   

ў   ғ 
  ў   ў  ў   70/γ0    

, ў   ,    , ё   
,    ,      , 

         ғ 
         

  ў     ғ  ё     
  -    ў  ғ  , 

ў ,  , ё       
 ё     ғ ё     

 ў  ў         
       ў  ў  

  ғ     ,  
 ,    ғ 

 70/γ0   ў      ,   
         , 

  6қº ,  γ4,0   қ5º   ў  қ4  ў  
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          ў  

  ў ғ 
   ў  0,Қ    ў ,   

ў  ғ   ё     
ғ   ё  γ8ғҚ080γ5-λ7     ғ 

  ё      ққ0º   
 ғ ў      ў ,   

          
 ў  ғ ққ0º      ў    

,       ,   
  ў          ў ғ  

        ,   ққ0º  
 ў ғ ў     γ      

ғ ў     ў  Қ%   ў - ў ,  
ў  ғ      ў  ў   γ5-40  

ғ    ў ,  ў    ,  
-   ў  ғ Ў   γ-4-  ғ 

3-4    ў  ,    
  6қº , ў  –Ққº ,  γ4 , ў  қ4     

ғ ққ0º    5%    ў    
 6λº , ў  –Қ8º ,  қ6,қ   ў  Қ5,7  ў  -

   ў ғ   
 

4- .    ҳ   

 

 

  

  
, % 

 
, 0C 

 
ў ,  

 
, 

0,Қ , қ5 0C 

 

 

200
0
C  

 

 

0 62 24 34 

1,0 63 22,5 33,5 

2,0 63,5 20,5 32,5 

3,0 64,5 19,5 31 

4,0 64,8 18,5 30,5 

5,0 65 18 29,8 

 

 

220
0
C  

 

 

0 62 24 34 

1,0 63,8 21 33 

2,0 65 19 32 

3,0 66 18 30 

4,0 67 17 29,5 

5,0 68 16 33,3 

 

қ00º       66º , ў  –Қ5º ,  қ8,0 
  ў  Қ7,γ  ў   ў    ў  ғ 

    ў    , ў  
15-қ0   ў    ғ      

  ў        ғ 
  , ,       

 ў        ў  ғ  
   ў         

,      ғ     
  - ё   ў   ,   

       ,   
 ў  , ў    ,  , 

     ,  , ,  
  ғ 

        
ғ    ў       
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ғ ў    – ё       
    ғ ў      

ғ     ў ,     ғ 
   ,   ў    ў  ў  
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 ҚҚ507-78  ,   Қққλ ў  -04  ғ  

 ў    ў      
ў  ў  ў     ў     қ-  
ў ғ 

 
2- .   ў  ҳ   ў    

  

ў   ў   ,     
  ў        ғ  

         ў ,   ў  
     ғ  

2-   ў , ё  қ00º    ,  қ% 
    ў    ў ғ   

ў    ё         
ў   ғ  , ў  ,     

 ққ0º    γ   ў   ғ 
      5%-  ў  

 ғ         ғ  
         

  ,    ,  
“ ” ё  ,     ё   

ғ 
   ё   ў  ў   

 ,       ё  
ў           
ў   ғ  ў        

      -  ў   ў  
    ғ   ў   

  ў       ў  
  ғ ,   -    
 ў          ғ   

    ,    “ ” 
   ,      ( ) 
    ў ғ     

   ў   ў  ғ    
   ў     , , 

, ў  , ў  ў  ў  ғ 
 ққ0º  ,  γ00     ,  

  ў  Қ%  5%   ў    ғ    
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 ў  , γ0       ғ 

  ў  ,    ,   ё  
ў  ў   ғ   γ-4-   7-  
ў ғ 

  
 

3- .    
ҳ   ў  Э 

  

 

4- .    
ў  Э  ҳ   -

  ў   
ў   

 

  ў ,   ў  5%   ў  
   76,5º   ў   –Қ0,4º   ў ғ  

  λλ,7  λλ,қ% ,  Қ6,5º    ў  γ   
ғ       ў    
       ғ  

 ў ,     ў  қ%   ў   
 -     ў    ё   қ% 

  ў   ў    ғ   
    ў  -   ў   66Қ7-2021 

    ғ    ў     
 ў         ў ғ 

. Ў  ё , - ё      ё -  
    –       

    ғ        
   ,   ,  ў   

 ў     ғ     -

   ў       ғ  
 -      ў   ў ,  

ё -  ,        
   ғ  ,   – ,  

    ё ғ 
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R. M. Zhabbiev, M. Zh. Zhumaniyazov, Sh. K. Aitova 

 

POSSIBILITIES OF OBTAINING OIL-FREE CONSTRUCTION BITUMEN BASED ON 

GOSSYPOL RESIN 

 

Abstract. Background. Acid-resistant coatings are essential for protecting various materials from 

corrosion and degradation. However, most of these coatings are imported from foreign countries, which in-

creases the cost and dependence on external sources. Therefore, developing domestic production of acid-

resistant coatings based on local raw materials and secondary resources is a critical challenge that requires a 

solution. 

Purpose of study. Developing a scientific framework for enhancing the physicochemical properties 

of acid-resistant coatings derived from gossypol tar and local resources using indigenous materials. 

Methodology. In these experimental studies, physical, physico-chemical and chemical research 

methods were used to analyze the properties of raw materials and obtained products. 

Originality. Experimental evidence demonstrates the enhancement of physicochemical and mechani-

cal properties of acid-resistant anticorrosive coatings based on gossypol tar and local resources by incorpo-

rating carboxymethyl cellulose and secondary polyethylene. 

Findings. The optimal formulation of the acid-resistant anticorrosive coating with improved physi-

cochemical and mechanical properties was established and validated by laboratory tests. The formulation 

comprised the following components, wt %: gossypol resin (95.6), zinc phosphate (2.0), potassium dichro-

mate (2.0), hexamethylenetetramine (0.4), secondary polyethylene (2.0) and carboxymethylcellulose (2.0). 

This formulation significantly decreased the corrosion rate in acidic media. The protection efficiency of the 

formulation was higher than 98.4%. The coating adhesion increased by 2.5 times, and the service life by 2 

times. The effectiveness of the research was corroborated by chemical and physicochemical analyses, labora-

tory experiments, and pilot-scale tests. 

Keywords: acid-resistant coatings, corrosive environment, zinc phosphate, pastifier, additive, adhe-

sion, flexibility, secondary polyethylene, plasticity. 

Highlights.  
- the possibility of obtaining petroleum-free building bitumen based on gossypol tar; 

- prospect of oil-free bitumen development; 

- the possibility of including oil-oil enterprises in the industrial category without waste. 
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.        Ғ

  ( )      ( )  Ғ
  ғ 

.       Ғ
 ,   ғ     65 ғ Ғ

      μ  = Қ00 μ (5-γ0)ғ    
        γғҚ-4ғ4ғ  

          Ғ
ғ     ,    (Қ-5 )  λ8-99%. 

     ғ   2 5 Ғ
  қ%-     0ғқ    ғ     Ғ

 ғ    ғ    Ғ
    -1. 

 .      μ     Ғ
   ғ ,      Ғ

    2 5,  ,  ғ 
 .      , 

     μ  = Қ00 μ қ5,      
   (  %)μ N – 4ғқ0Ҳ 2 5 ғ – γ4ғ7қҲ ғ – Қ4ғλλҲ 2 5 ғ μ 2 5 ғ = λ4ғ4ҚҲ 2 5 ғ 

μ 2 5 ғ = 7λғҚқҲ ғ : ғ = λ4ғққ%Ҳ ғ μ ғ = 6қғ48    7ғ6λ ғ   
 : ,  , , , ғ 

: 
-     μ     2 5; 

-     μ    Ҳ 
 

.        Қ  қ0қγ 
  γ6ғ0қ4  ,    ё    Ғ
    [1].          ,  

 ғ 
        Ғ

 ғ         Ғ
       ,   

  ,        
ғ    ,   ,   

 ғ 
    ,   

,  , ,      
  -      ғ 
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   ,       
      ғ 

 ,         
    -    ғ   

    ,       қ0%, 
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       ДγЖ.      

    (Қ50-қ00%)   ,   
   ,     Д4Жғ  
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       -     
  Д5Жғ 
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   ,      ,   

https://stat.uz/uz/matbuot-markazi/qo-mita-yangiliklar/34140-demografik-holat-2022-yil-yanvar-sentabr-2
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 « - »,       « »   

[6-10].  

  ,        
   ,       
 ғ  

  .        Ғ
  ( ғ %)μ 2 5 – ҚλғҚҚҲ 2 5 ғ    μ 2 5 ғ = 6γғқ6Ҳ 2 5 ғ  

  μ 2 5 ғ = γ5ғ85Ҳ  – 32.83; MgO – 0.30; CO2 – 4.03; Fe2O3 – 3.50; Al2O3 – 1.54; SO3 – 

1.10; F – Қғ58Ҳ  SТO2 – қ8ғ0Ҳ   – 1.64; H2O – қғ6қҲ ғ : 

2 5 ғ = Қғ7қғ   ,  ё    Ғ
μ  (-5+3) – 7.65%; (-3+2) – 24.43%; (-қ+Қ ) – 18.29%; (-Қ+0ғ5 ) – 3.0%; (-0ғ5+0ғқ5 ) – 

22.73%; (-0ғқ5+0ғҚ6 ) – 10.07%; (-0ғҚ6+0ғҚ ) – 4.11%; (-0ғҚ+0ғ05 ) – 6.20%; (-0ғ05 ) – 3.51%. 

      ,    
       ғ 

         
( ),      (қ6% 2 5)    Ғ

  « - »    ( ғ %)μ Қ4ғ65 2 5Ҳ 0ғ4γ Ҳ 0ғ57 MgO; 0.23 

Fe2O3; 0.26 Al2O3; 0.73 F; 1.33 SO3, ρ = Қғқ0 / 3
. 

     ,   
ғ     65 ғ     Ғ

  μ  = Қ00 μ (5-γ0)ғ       Ғ
     γғҚ-4.4. 

         Ғ
 65 ғ     ,    Қ00-105    

     ғ    
        ғ  Ғ

   ,    (Қ-5 )  λ8-λλ%ғ   
    ДҚҚЖғ    Ғ

    -1 [12]. 

  .      Қғ   Ғ
,          ,    

  ғ ,      μ    
2 5 ғ      γ4ғ5Қ  4қғ57%Ҳ 2 5 ғ    –  γҚғ47  

4Қғγλ%Ҳ 2 5 ғ     γқғ0λ  4қғ0Қ%Ҳ 2 5 ғ –  қγғқ4  4ҚғҚҚ%Ҳ  –  
4ғ0Қ  7ғ86%ғ  

 

 1.    -     
   

 
 Ғ

 

μ  

  , % 

N. 

% 
2 5 ғ 

% 

2 5 ғ 

 ғ 
ғ % 

2 5 ғ 

 ғ 
- ғ % 

2 5 ғ 

% 
ғ 

% 

ғ 

 ғ 
- ғ % 

ғ 

% 

1 2 3 4 5 6 7 8 9 

100:5 7.86 42.57 41.39 42.01 41.11 6.81 6.71 5.17 

100:10 6.51 40.41 39.03 39.42 35.29 9.61 9.33 7.14 

100:15 5.28 38.08 36.35 36.88 32.46 12.41 11.98 8.82 

100:20 4.53 35.42 33.59 33.91 28.92 13.11 12.49 9.04 

100:25 4.20 34.72 32.24 32.78 27.47 15.91 14.99 9.94 

100:30 4.01 34.51 31.47 32.09 23.24 16.96 15.78 10.22 
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  2 5         ,     Ғ
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99-Қ00%ғ  ,          Ғ

 ғ       N. P. K. S  Mg. 

 ,       
   μ ғ – 6.81-Қ6ғλ6%Ҳ ғ    – 6.71-15.78% 

 . – 5.17-10.22%. 

  2 5    ,     
    Қ  қғ    ,     

  μ           Ғ
  λҚғҚλ  λ7ғқγ %Ҳ 2 5 ғ μ 2 5 ғ     λқғλλ-λ8ғ68 %,  Ғ

     67ғγ4  λ6ғ57 %ғ  
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. 2.           
 Э :  ( ) 

 

     ғ μ ғ  = λγғ04-λ8ғ5γ %,  Ғ
   - ғ μ ғ = 60.26-75.92 % ( ғ қ)ғ  

           
      μ ғ     Ғ

    -5 ÷+қ      -Қ    
     ғ ,      

      ,      Ғ
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,     μ  = Қ00μγ0     -5÷+γ 

   6ғ7қ  ҚҚғ68 %      Қ   0ғ4λ %, ғ ғ Ғ
      7ғқλ%ғ       μ  = 

Қ00μ5    -5÷+γ   ҚҚғ68 %      0ғҚ8%,  
      -5÷+γ  = Қғ54ғ      Ғ

     4ғλ6  7ғλ6 ғ 
     ,    Ғ

        μ  = Қ00μқ5, 
       ( %)μ N – 4ғқ0Ҳ 2 5 ғ – γ4ғ7қҲ ғ – 

Қ4ғλλҲ 2 5 ғ μ 2 5 ғ = λ4ғ4ҚҲ 2 5 ғ μ 2 5 ғ = 7λғҚқҲ ғ μ ғ = λ4ғққ%Ҳ ғ μ ғ 

= 6қғ48    7ғ6λ ғ 
 

 3.          -
  Э  : ,     

 
№ 

 

 Ғ
 

μ  

 , %  
,  

-5÷+γ  +γ÷-қ  +қ÷-Қ  

 

+Қ  

 

 

-Қ  

1 100:5 11.68 74.83 12.83 0.48 0.18 4.96 

2 100:10 21.39 66.29 11.19 0.74 0.38 5.98 

3 100:15 12.84 50.35 29.88 6.39 0.54 6.84 

4 100:20 27.58 56.19 14.74 1.19 0.29 6.97 

5 100:25 1.85 40.41 42.21 12.62 2.91 7.69 

6 100:30 6.72 54.22 33.89 4.68 0.49 7.96 

 

           
  0ғλқҲ 0ғ0γҲ 0ғқλҲ 0ғγ6Ҳ Қғ7γ  0ғҚ6 %     
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2 5 ғ = λ4ғ4ҚҲ 2 5 ғ μ 2 5 ғ = 7λғҚқҲ ғ μ ғ = λ4ғққ%Ҳ ғ μ ғ = 6қғ48  Ғ
  7ғ6λ ғ 

 ,   « »      ғ 
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B. U. Pirnazarov, R. K. Kurbaniyazov, A. R. Seitnazarov, A. M. Reimov, Sh. S. Namazov,  

D. A. Kaymakova, Kh. A. Azizova 

 

STUDY OF AMMOPHOSPHATE OBTAINING BASED ON NODULAR PHOSPHORITES OF 

KARAKALPAKSTAN 

 

Abstract. Background. There is a rapid growth of the population of Uzbekistan, which is 36.02 mil-

lion people. With such a global demographic explosion, it is necessary to provide the population with agri-

cultural products. And its volume can be due to chemicalization, in particular, the use of phosphorus fertiliz-

ers. The phosphorites of Karakalpakstan from the Khojakuli deposit belong to the nodular types and can be 

used to provide agriculture with phosphorus fertilizers. Processing of Karakalpak nodular phosphorites into 

ammophosphate fertilizers, as an alternative to ammophos and double superphosphate, is a rational way. 

Purpose. Study of the process of obtaining an ammophosphate fertilizer by decomposition of 

Khojakul phosphorite powder (PP) with extraction phosphoric acid (EPA) from phosphorites of Central 

Kyzylkums. 

Methodology. The process of obtaining ammophosphate was carried out in a thermostatically con-

trolled cylindrical reactor equipped with a screw stirrer. The temperature in the thermostat was 65
o
C. The 

mass ratio varied in the range of EPA : PP = 100 : (5-30). Further, acid phosphate pulps were neutralized 

with gaseous ammonia to pH values of 3.1-4.4. Granulation of ammophosphate pulps was carried out during 

drying by intensive stirring and pelletizing. Then they were sieved through a set of sieves, where the produc-

tion fraction (1-5 mm) is 98-99%. Dried product samples were subjected to chemical analysis. The digestible 

forms of P2O5 were determined by 2% citric acid and 0.2 M solution of Trilon B. CaO was determined only 

by citric acid. Nitrogen was determined by Kjeldahl method. The static strength of granulated products was 

determined on the IPG-1 device. 

Originality. The influence of the EFC: PP mass ratio on the composition and static strength of 

ammophosphate fertilizers has been determined. It was found that with an increase in the mass fraction of 

phosphorite, the digestible form of P2O5 decreases, strength indicators, on the contrary, increase. 

Findings. The optimal condition for obtaining ammonium phosphate fertilizers found at a mass ratio 

of EPA : PP = 100 : 25 was found, as a result of which a product of grade B composition (mass %) was ob-

tained: N – 4.20; P2O5total. – 34.72; CaOtotal. – 14.99; P2O5accep. : P2O5total. = 94.41; P2O5water : P2O5total. = 79,12; 

CaOaccep. : CaOtotal. = 94.22%; CaOwater. : CaOtotal. = 62.48 with a granule strength of 7.69 MPa. 

Keywords: phosphorite, phosphoric acid, decomposition, ammophosphate, strength. 

Highlights: 

- increasing mass ratio of EPA :PP increases the acceptable forms of P2O5; 



O’zbekiston kimyo jurnali, 2023, у   189 

 
- increasing the mass ratio of EFA : PP increases the strength of fertilizers; 
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A. Sh. Ruzmetova, Z. K. Babaev, A. A. Musaev,  F. R.  Sabirova, H. Y. Yaqubov 

 

RESEARCH ON OBTAINING HEAT-RESISTANT CLINKER BINDER IN THE “KAOLIN-

LIMESTONE-ALUMINA-CONTAINING АASTE” SВSTEM 

 

Abstract. Background of the problem. Obtaining high-quality clinker heat-resistant binder in the 

МШЧНТЭТШЧЬ ШП UгЛОФТЬЭКЧ ТЧ ЭСО “ФКШХТЧ-limestone-alumina-МШЧЭКТЧТЧР аКЬЭО” ЬвЬЭОЦ НОЩОЧНЬ ШЧ ЭСО 
development of the correct chemical composition of the mixtures. 

Purpose. Study of raw materials and industrial waste of the Aral Sea region and production of 

clinker heat-resistant binder. 

Methodology. Conducting scientific and experimental research on the production of clinker heat-

resistant binder was based in accordance with GOST 969-2019. The X-ray diffraction pattern of the clinker 

heat-resistant binder was carried out on a Shimadzu XRD diffractometer at a voltage of 40 kV and a current 

of 30 mA. To determine the minerals corresponding to the diffraction maxima of the X-ray diffraction 

pattern, tables from the reference books of L.Ya. were used. Giller, V.N. Mikheev and ASTM card index 

data. 

Originality. Clinker of a heat-resistant binder was obtained from mineral-technogenic raw materials 

ШП ЭСО AЫКХ SОК ЫОРТШЧ КЭ қ50°C ХШаОЫ ЭСКЧ ЭСО ЭОЦЩОЫКЭЮЫО ШП ЩЫШНЮМЭТШЧ ШП МШЧЯОntional Portland cement 

clinker 

Findings. According to calculations, the amount of main oxides in the mixture is: (wt.%) Al2O3 -

37.20-46.65; CaO - 35.48-43.47; SiO2-4.25-10.69; Fe2O3 -0.19-0.25 and the total amount of R2O ranges from 

1.02 to 1.46. The clinker production process was carried out between maximum temperatures of 1150, 1200 

КЧН Ққ50°Cғ IЭ СКЬ ЛООЧ ОЬЭКЛХТЬСОН ЭСКЭ КЭ Ққ00 °C, ЧОа ЫОПЫКМЭШЫв ЦТЧОЫКХЬ КЫО ПШЫЦОН ТЧ ЭСО МХТЧФОЫ ШП ЭСО 
heat-ЫОЬТЬЭКЧЭ ЛТЧНОЫ, ЬЮМС КЬ МКХМТЮЦ НТКХЮЦТЧКЭО CКO•қAХқOγ, ЦШЧШМКХМТЮЦ КХЮЦТЧКЭО CКO•AХ2O3, 

ЭЫТМКХМТЮЦ КХЮЦТЧКЭО γCКO•AХ2O3 КЧН ЩОЧЭКМКХМТЮЦ ЭЫТКХЮЦТЧКЭО 5CКO•γAХ2O3. 

Key words: clinker, heat-resistant binder, alumina-containing waste, technological scheme, 

processing, roasting. 

Highlights: 
- the formation of new minerals CA, CA2, C3A, C5A3 was established; 

- optimal technological parameters have been established; 

- the indicators of clinker pulp of heat-resistant binder were studied. 
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 Қ,5% ғ          Ғ

,         Д5Ж. 
    ,    ,  

 ,  (H3PO4)   ( ) ғ     
   80-85% ,    (   ),   Ғ

         ғ 
        ,  

   ,  ,    
 « » ,     Д6Жғ    Ғ

 ,      ,       
  Дγ, 4, 7Жғ 
          Ғ

   ,   , , ,  
     Д8Жғ       Ғ

        ,  
 ғ       λ0%ғ ,       Ғ

        γ8-40%. 

         Ғ
     ғ   ДλЖ    Ғ

       ғ     Ғ
       , , Ғ

         γ8-40%  80-85% 

           Ғ
    ДҚ0-12]. 

        
   ДҚγЖ, ,  ,   Ғ

 ДҚ4-Қ8Жғ            
  ДҚλЖғ           

-         
 ғ 

           Қλ0 ғ ғ  4γ 
ғ ғ    2 5ғ  ,         қ0қ0   

Қ,γ ғ ғ   қ0γ0   қ ғ ғ  қ050         ққ0 
.    70    2 5 [20]. 

            
            

           Ғ
 ғ  

       Ғ
      4-5%,    ғ 

       (  4%)    
        ғ 

           ғ 
       Д8, ҚλЖμ   

 Ҳ           
  Ҳ       ғ   

    ,     
 ғ 

, ,         
    ғ 

  .      (  Ғ
 – ғ ғ),   – ,  ( ғ %)μ CaO = 54,09, MgO = 1,07, R2O3 =0,19, 

SO3 = 0,09, CO2 = 43,65, H2O = 0,қλ,   = 0,6қҲ    ( ғ %)μ CaO = 

32,36; MgO = 18,68;  CO2 = 45,76; R2O3 = 0,53; H2O = Қ,0,   = Қ,γ4,  
  ( )  ,   ғ %μ P2O5 = 26,20; 

CO2 = 3,08; CaO = 57,64; MgO = 0,60; R2O3 = 0,79; SO3 = 2,22; F = 2,88; . . = 1,54  ,   
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ғ %μ  2 5 = 17,23  қ0,Қ5; CaO = 0,32  0,4ҚҲ MРO = 0,66 0 0,8қҲ FО2O3 = 0,γ6  0,қ8Ҳ AХ2O3 = 0,8Қ  

0,γγҲ F = Қ,Қ8  Қ,γқҲ SO3 = Қ,қҚ  қ,ққ. 

          
( )        60-Қ50%      80-

Қ00%   SO3. 

   ,    ,  
      -λ4γ   Ғ

 ,       ғ Ғ
  Қ50   ,    қ,5 ғ 

          Ғ
 ғ     ғ      Ғ

    ,     Ғ
    ғ       Ққ0-

Қ40 / ,    80-Қ00 / ,   – γ ғ  
    қ,5,          SO3  γ,γ-3,5 

/Қ00 ғ          400  
ғ . 

        Қ ,    қ Ғ
,       γ  ,  ,      Қ,5 

 ,    ғ       Ғ
ғ 
  ,        

 ДқҚ-24]. 

     Қ-4. 

  .   Қ ,       Ғ
  ( ғ ғ)          5,Қ%   Ғ

  ,    4Қ,γ%      5γ,6% ғ  
           

μ 
CaCO3 + H2SO4 = CaSO4 + CO2 + H2O 

CaCO3 + 2H3PO4 = Ca(H2PO4)2 + CO2 + H2O 

CaMg(CO3)2 + 2H2SO4 = CaSO4 + MgSO4 + 2CO2 + 2H2O 

CaMg(CO3)2 + 4H3PO4 = Ca(H2PO4)2 + Mg(H2PO4)2 + 2CO2 + 2H2O 

2Ca(H2PO4)2 + H2SO4 + 2HF = CaSO4 + CaF2 + 4H3PO4 

2Mg(H2PO4)2 + H2SO4 + 2HF = MgSO4 + MgF2 + 4H3PO4 

          ,    
 ,  ,  ,        

 μ 
MgF2 + H2SO4 = MgSO4 + 2HF 

   ,         Ғ
            

ғ ,            
 ғ    ,         

    0,66-0,7қ% (  Қ)ғ       Ғ
    ,      5,Қ  4,0%,  Ғ
           ғ   

         3      
100-Қ50%,  86,қ-8λ,4%ғ        0,ққ-0,қλ%,   
4,1-5,4  ,       ғ 
      Қ00-120%    3    

 75,4-80,5%,   78,5-7λ,γ%   Қ00%ғ     
 Ққ0%              

  ғ  ,    ,  
10,6-Қγ,8%     ғ        

    60  Қ00%        қ7,8-40,5%. 

     Ққ0-Қ50%        
   γ,Қ-γ,6%ғ          
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    ,      ,  

,    ғ    Қ ,  
 SO3   Қ,қҚ%   0,қ4-0,қ6%,        0,γқ%  

қ,7γ%ғ    , ,   

 

 1.     ( . )    Э    
   

 

 

 

      , %  
 

- 60 80 100 120 140 150 

     Ғ
  H2SO4, %  Ғ

 

- 80 100 100 100 100 100 

    , ғ % 

P2O5 17,23 17,28 17,25 17,19 17,10 16,98 16,90 

CaO 0,32 0,39 0,54 0,88 1,40 2,21 2,73 

MgO 0,66 0,72 0,71 0,68 0,68 0,67 0,67 

SO3 1,21 0,47 0,28 0,26 0,25 0,25 0,24 

R2O3 0,71 0,70 0,68 0,67 0,67 0,65 0,65 

F 1,18 0,62 0,46 0,29 0,24 0,23 0,22 

 0,29 0,31 0,27 0,24 0,21 0,18 0,15 

  , % 

  41,3 69,1 74,5 81,8 84,9 85,2 85,4 

   5,1 5,1 4,9 4,4 4,2 4,1 4,0 

 46,4 74,2 79,4 86,2 89,1 89,3 89,4 

  Ғ
  

- 47,6 61,1 75,4 79,5 80,2 81,0 

  Ғ
  

- 61,3 76,9 78,5 79,2 79,2 79,3 

 

 2.       -
   

 

 

 

        , 
%   

- 140 180 200 220 240 250 

ғ. % 99,1 99,0 98,.9 98,9 98,9 98,8 98,8 

extractions, % 96,3 96,2 96,2 96,1 96,1 96,1 96,1 

ғ, % 99,0 99,1 99,1 99,2 99,2 99,2 99,2 

ғ, % 95,3 95,3 95,3 95,3 95,3 95,3 95,3 

  (ρ), / 3
  

қ5°  
1,24 1,24 1,24 1,24 1,25 1,25 1,25 

  (ɳ),   
25°  

3,10 3,42 3,52 3,61 3,68 3,72 3,73 

  Ғ
 , / 2·  

815,4 812,6 811,7 810,6 809,5 808,3 807,6 
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 3.       Э       

 

 

 

    , %   

- 60 80 100 120 140 150 

    Ғ
    

H2SO4, %   

- 80 100 100 100 100 100 

  , ғ % 

P2O5 20,15 20,87 21,28 21,13 21,71 21,81 21,89 

CaO 0,41 1,04 1,17 1,26 1,55 1,94 2,15 

MgO 0,82 0,85 0,86 0,85 0,88 0,89 0,88 

SO3 2,22 0,90 0,61 0,47 0,48 0,48 0,48 

R2O3 1,17 1,09 1,08 1,08 1,07 1,08 1,07 

F 1,32 0,74 0,56 0,36 0,30 0,31 0,31 

 0,25 0,34 0,31 0,25 0,27 0,28 0,19 

  Ғ
  

- 43,9 57,6 72,7 76,3 76,5 76,5 

  Ғ
  

- 59,5 72,5 77,9 78,4 78,4 78,4 

 

  λ8,8-99,1%, 96,1-96,3%, 99,0-λλ,қ%  λ5,γ%, ,   
      60  Қ50%      80  Қ00% 

(  қ)ғ 
       807,6-8Ққ,6 / 2·   

 ғ 
  γ         

   ғ       
   ,      P2O5  Ғ

   Қ6,λ0-Қ7,қ8%  қ0,Қ5-қҚ,8λ%ғ  CaO    Қ,55-2,15% 

  Ққ0-Қ50%      Қ00%    ,  
 MgO   0,88%ғ      Ғ

  0,γҚ%,   SO3     0,48%ғ 
        ( ғ ғ) 

   ,  ( ғ %): P2O5 = 17,10-17,19; CaO = 0,88-1,40; MgO = 

0,68; SO3 = 0,25-0,26, F = 0,24-0,29. 

         

  ( ғ %)μ 2 5 = 21,13-қҚ,7ҚҲ  = Қ,қ6-1,55; MgO  = 0,85-0,88; SO3 = 0,47-0,48; F = 

0,30-0,36. 

      Ғ
          

  ( ғ ғ)     ғ    Ғ
 ( ғ ғ)    Қ00-Ққ0%       Қ00%   Ғ

  ғ       Қ,қҚ%  0,қ4-0,қ6%,   
Қ,Қ8%  0,ққ-0,қλ%,           5,Қ%  
4,2-4,4%,      4Қ,γ%  8Қ,8-84,9%. 

      ,  
   ,       

   -  ( , )ғ  
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 4.        Э  

    

 

№ /   

 , % 

 

 

  –  

   

1. 
  CaCO3  

CaO  Қ-   қ-   , %μ 
    

  Қ-    F 100 120 100 120 

  Қ-    SO3 100 100 100 100 

 

 қ-   –  

  

 

100 100 100 100 

  

2. 2 5  16,47 16,77 50,08 51,99 

3. 2 5  15,72 16,40 47,75 50,83 

4. 2 5  14,78 15,32 44,86 47,43 

5.   4,36 4,18 13,25 12,96 

6. MgO   2,84 2,85 8,64 8,84 

7. SO3  0,36 0,24 1,02 0,74 

8. F  0,32 0,23 0,98 0,70 

9. H2O 68,04 68,71 2,81 2,95 

10. ( 2 5 ғμ 2 5 ғ) Қ00, % 95,45 97,79 95,35 97,77 

11. ( 2 5 ғ ғμ 2 5 ғ) Қ00, % 89,74 91,35 89,58 91,22 

  

12. 2 5  16,86 17,07 49,56 49,84 

13. 2 5  16,30 16,78 47,90 48,97 

14. 2 5  15,38 15,90 45,11 46,29 

15.   6,84 6,80 20,10 19,85 

16. MgO   0,33 0,37 0,98 1,07 

17. SO3  0,27 0,24 0,82 0,70 

18. F  0,26 0,22 0,75 0,63 

19. H2O 67,08 66,95 3,26 3,51 

20. ( 2 5 ғμ 2 5 ғ) Қ00, % 96,68 98,30 96,65 98,25 

21. ( 2 5 ғ ғμ 2 5 ғ) Қ00, % 91,22 93,15 91,02 92,88 

 

         
,         Қ00%    

   Ққ0%    SO3. 

       К O3 (pH = 2,8-

γ,5),          
ғ      30-γ5% 2      Қ00-

105 ғ 
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,          
 4ғ 

  ,     ,     
    ,   SO3 0,қ4%   

0,ққ  0,қγ% F,  (  4)ғ 
 

 
 

. 1. -      -
   . 

 

     ,    ( ғ %)μ 2 5 ғ = 

5Қ,λλ  4λ,84Ҳ 2 5 ғ = 50,8γ  48,λ7Ҳ 2 5 ғ ғ = 47,4γ  46,қλҲ  = Ққ,λ6  Қλ,85Ҳ MРO  = 8,84  Қ,07Ҳ 
SO3 = 0,74  0,70Ҳ F = 0,70  0,6γҲ H2O = қ,λ5  γ,5Қғ 

   ( 2 5 ғμ 2 5 ғ) Қ00  λ7,77  λ8,қ5%,   
( 2 5 ғ ғμ 2 5 ғ) Қ00  λҚ,ққ  λқ,88%ғ 

   ,  ,  
    ғ 

 ғ Қ  -       Ғ
 ғ 

.  ,     Ғ
         Ғ

        -

    Қ00%      Ққ0%    ғ 
      70-Қ00%     Ғ

         
   ғ      
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24.  ғ ғ        Ғ

ғ – ғμ  , Қλ86ғ – қ80 ғ 
 

ғ ғ , ғ ғ , ғ ғ , ғ ғ , ғ ғ  
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ў  807,6-8Ққ,6 / 2·    ғ 
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I. T. Shamshidinov, Najmiddinov R.Yu., Kodirova G.K., I. T. Rustamov, F. A. Karimov 

 

OBTAINING CALCIUM-CONTAINING SINGLE PHOSPHORUS FERTILIZERS FROM WPPA 

BASED ON PHOSPHORITES OF THE CENTRAL KYZYL KUM 

 

Abstract. Background. Fluoride compounds have the most harmful effects on the environment. The 

main source of fluoride in the soil is phosphorus-containing fertilizers. Purification of wet-process phosphor-

ic acid (WPPA) from fluorine will significantly reduce its content in phosphorous-containing fertilizers and 

improve the quality of the resulting products. 

Purpose. The aim of the study is to reduce the content of fluorine and sulfates in the wet-process 

phosphoric acid by introducing calcium carbonate, dolomite or phosphorite into the finished extraction pulp 

before filtration and obtaining high-quality calcium and magnesium-containing phosphate fertilizers based 

on it. 

Methodology. Phosphates were determined by differential photometric, fluorine – ionometric, calci-

um, magnesium, aluminum, and iron-complexometric, and sulfates-by weight methods. 
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Originality. For the first time, scientifically-based data were obtained on the simultaneous reduction 

of the content of fluorine and sulfates in WPPA from phosphorites of Central Kyzylkum and the production 

of calcium-magnesium phosphate fertilizers based on it. 

Findings. Optimal technological parameters of the process of simultaneous defluorination and desul-

furization of  WPPA from Central Kyzylkum phosphorites with calcium carbonate, dolomite and washed 

ЛЮЫЧЭ ЩСШЬЩСШМШЧМОЧЭЫКЭО (А PC) аОЫО ПШЮЧН Лв ТЧЭЫШНЮМТЧР ЭСОЦ ТЧЭШ ЭСО ЬОМШЧН ЬОМЭТШЧ ШП ЭСО extractor, 

into the finished extraction pulp in the amount of 100% for sulfate binding and 100-150% for fluorine bind-

ing, as well as obtaining high-quality products based on purified WPPA. 

The degree of transition of fluorine to the gas phase and phosphogypsum at a rate of 100-150% of 

calcium oxide for fluorine binding is 86,2-89,4% and its content in the wet-process phosphoric acid decreas-

es from 1,18% to 0,22-0,29%. At the same time, the SO3 content in the acid decreases from 1,21% to 0,24-

0,26%. The filtration rate of the sulfate-phosphate pulp varies slightly and is 807,6-812,6 kg/m
2·С Лв НЫв ЫОs-

idue. 

Key words: wet-process phosphoric acid, extraction pulp, calcium carbonate, washed burnt phos-

phate concentrate, defluorination, desulfurization, filtration, calcium and magnesium phosphates. 

Highlights:  
- the possibility of purification of  WPPA from fluorine and sulfates, obtaining high-quality calcium 

and magnesium phosphate fertilizers based on it is Shown. Optimal technological parameters are set. 
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N. MAMATALIEV, A. ABDIKAMALOVA, I. ESHMETOV, D. SALIKHANOVA, SH. KULDASHEVA 

INTERCALATED SYSTEMS FOR PURIFICATION OF WASTEWATER FROM 

ORGANIC DYES 

Institute of General and Inorganic Chemistry, Academy of Sciences of the Republic of Uzbekistan. Tashkent, 

Uzbekistan, mamataliyev@gmail.com 

Abstract. Background of the problem. Modern industrial production methods often use dyes in vari-

ous operations such as dyeing and printing. These production processes generate waste containing a variety 

of organic compounds that can pose a threat to living organisms and ecosystems. One method to combat this 

problem is using intercalated systems for wastewater treatment. Due to their unique properties, these systems 

can effectively remove contaminants, including organic dyes, from industrial wastewater. 

The purpose of this study is to evaluate the removal efficiency of organic dyes from wastewater us-

ing intercalated systems containing Cr/Al polycations. The analysis will focus on studying the influence of 

various characteristics of the intercalated material on cleaning efficiency. The analysis will include exploring 

the concentration and orientation of the intercalated material, the dye content of the samples, the duration of 

the degradation process, and the effects of oxidizing agents and UV radiation on the purification process. 

Methodology: To conduct the study, enriched forms of bentonite clay from the Logon deposit (Fer-

gana region, Uzbekistan) with a high content of montmorillonitewere used as starting materials for the syn-

thesis of the material. The following reagents were used during the study: chromium(III) chloride (CrCl3 

6H2O), aluminium chloride (AlCl3 9H2O), bidistilled water, hydrogen peroxide (minimum content of 35% of 

the main component), hydrochloric acid (HCl), sulfuric acid (H2SO4) and technical grade nitric acid, sodium 

hydroxide (NaOH) and technical grade soda ash (Na2CO3). Dyes such as methylene blue (MG) and Congo 

red (CR) were also used. 

Scientific novelty: The research involves the synthesis and characterization of intercalated 

montmorillonite structures using Cr/Al polycations for the removal of organic dyes from wastewater. This 

study also examines the influence of various parameters on the efficiency of the purification process, includ-

ing the concentration and orientation of the intercalated material, the dye content of the samples, the duration 

of the degradation process, and exposure to oxidizing agents and UV radiation. 

Data received: The results of the study showed that intercalated systems based on Cr/Al-

montmorillonite have high catalytic activity in the process of removing organic dyes from wastewater using 

hydrogen peroxide. These results indicate the potential of using intercalated materials in wastewater treat-

ment processes to remove organic pollutants, especially when Cr ions are present in their structure. This re-

search can make a significant contribution to the development of effective industrial wastewater treatment 

methods and promote environmental sustainability in industrial processes. 

mailto:mamataliyev@gmail.com
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Key words: intercalation, adsorption, chromium, aluminum, methylene blue, congo red. 

Peculiarities:  

- Pillar materials have a highly porous structure due to an increase in the values of the interplane dis-

tance.  

- High catalytic activity due to the introduction of nanoscale chromium-oxygen columns.  

- Pillar materials have a high value of adsorption activities in relation to dyes. 

 

 
Introduction. Modern industrial production methods often utilize dyes in various operations, such as 

dyeing and printing. These manufacturing processes lead to the formation of waste containing diverse organ-

ic compounds that can pose a certain hazard to living organisms[1] and ecosystems[2]. One method of com-

bating this problem is using intercalated systems for wastewater treatment [3]. Thanks to their unique proper-

ties, these systems allow for efficient removal of pollutants, including organic dyes, from industrial 

wastewater. 

The relevance of using montmorillonite-based adsorbents is due to the need to address the issue of 

environmental pollution, particularly regarding climate change prospects and increasing numbers of industri-

al productions. The montmorillonite-based adsorbent is an effective tool for maintaining the safety and 

cleanliness of the environment. The high surface activity of montmorillonite allows for the absorption of 

both organic and inorganic pollutants from wastewater, while numerous layers create a larger accessible sur-

face area that retains pollutants on the matОЫТКХ’Ь ЬЮЫПКМОғ 
Montmorillonite has the potential to contain various intercalated compounds, including organic cati-

ons. Many researchers have attempted to introduce macromolecules into the space between the layers of the 

host material, a process known as intercalation[4, 5]. This term encompasses different types of compounds 

where the host material retains guest molecules or ions. Guests can be natural molecules, single-, double-, or 

complex ions[6]. The interaction between guest phases and materials occurs through cation exchange or ion-

dipole interactions [7]. Intercalation reactions can take place in solid, liquid, or gas phase, as well as in solid 

states. Intercalated structures are held together by electrostatic or other weaker forces [8], and guest particles 

can be complex and contain various elements in different combinations [9]. Pre-treatment is sometimes nec-

essary for the intercalation of hydrated forms of montmorillonite [10].  

There is a significant body of research devoted to studying the adsorptionand catalytic properties of 

intercalated systems based on montmorillonite using organic compounds [11].  

The aim of this study is to evaluate the effectiveness of removing organic dyes from wastewater us-

ing intercalated systems containing Cr/Al polyoxocations. The analysis will focus on examining the influ-

ence of different characteristics of the intercalated material on purification efficiency. Analysis will include 

studying the concentration and orientation of the intercalated material, dye content in samples, duration of 

the breakdown process, as well as the effects of oxidants and UV radiation on the purification process. 

Materials and methods. Enriched forms of bentonite clay from the Logon deposit (Fergana region, 

Uzbekistan) with high montmorillonite contents were used as starting materials for material synthesis. The 

chemical composition of the unenriched clay was presented in oxides (mass %): SiO2 - 56.32; Al2O3 – 17.87; 

Fe2O3 – 4.11; TiO2 – 0.09; MgO – 1.67; MnO – 0.02; CaO – 0.25; Na2O – 1.25; K2O – 2.18; P2O5 – 2.06; 

SO3 – 0.01; H2O – 9.45; CO2 – 1.37; impurities – 12.5. The following reagents were utilized throughout this 

study: chromium(III) chloride (CrCl3·6H2O), aluminum chloride (AlCl3·λH2O), bidistilled water, hydrogen 

peroxide grade "osch-8-4" with a minimum content of 35% of the main component, hydrochloric (HCl), sul-

furic (H2SO4), and nitric acids of technical purity ("hch" grade), sodium hydroxide (NaOH), and calcined 

soda (Na2CO3) of technical purity ("hch" grade). Additionally, dyes such as methylene blue (MB) and Congo 

red (CR) of "ChDA" grade were employed as well. Polyoxycations were synthesized using hydrolytic agents 

consisting of potassium and sodium hydroxide solutions. The initial concentrations of aluminum and chrome 

salts varied from 0.1 to 1 M, while the concentration of hydrolytic agent ranged between 0.1 and 0.5 M. The 

molar ratio of Cr
3+

 to Al
3+

 was between 1:1 to 1:10, while the (Cr
3+

+Al
3+

)/OH
-
 ЫКЭТШ аКЬ ЬОЭ КЭ (≤γ) аТЭС К 

ЬвЬЭОЦ ЩH ЯКХЮО ШП 5±0ғ5 КЭ ЫШШЦ ЭОЦЩОЫКЭЮЫОғ TСО synthesis duration varied from 30 minutes to 50 hours, 

КЧН ЭСО ЬвЧЭСОЬТЬ ЬвЬЭОЦ ЭОЦЩОЫКЭЮЫО ЫКЧРОН ПЫШЦ қ0 ЭШ 70°Cғ 
Sample preparation of bentonite, as well as quantitative and qualitative analysis were carried out in 

accordance with the requirements of GOST 28177-89. The purified clay from the Logon deposit was sus-

pended in distilled water at a volumetric ratio of 1:10. Calculated amounts of calcined soda were added to the 

suspension until the pH value of the system reached 10, converting all exchangeable cations to Na
+
 forms. 

TСО ШЩЭТЦКХ КЦШЮЧЭ ШП ЦШНТПТОЫ аКЬ НОЭОЫЦТЧОН Лв МСКЧРОЬ ТЧ ЭСО ЬЮЬЩОЧЬТШЧ’Ь ЩH ЯКХЮОЬ КПЭОЫ ЬОЭЭХТЧРғ 
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After adding the modifier soda, the suspension was subjected to ultrasonic treatment to accelerate the 

dissolution-dispersion process, reducing the time of cation exchange and improving the enrichment of the 

original clay. The suspension was then allowed to settle for 1-10 days. 

Once the designated time had elapsed, the suspension was well mixed and the upper part of the sus-

pension was separated from the lower part by decantation. The solid phase of the upper suspension was sepa-

ЫКЭОН ПЫШЦ ЭСО ХТЪЮТН ЩСКЬО Лв МОЧЭЫТПЮРКЭТШЧ (DIAB DM04Ққ) КЧН НЫТОН КЭ К ЭОЦЩОЫКЭЮЫО ШП Қ00±қºCғ TСО 
dried clay was ground using a laboratory mill (Knife Mill, up to 20000 rpm, Universal, IKA M 20). For fur-

ther purposes, samples of enriched bentonite were sieved through a 250 mesh sieve (SY300 Sieve Shaker). 

To establish the composition and structure of the original and enriched bentonite from the Logon de-

posit, intercalating cations and pillared materials based on them, a complex set of research methods was em-

ployed, including X-ray diffraction, spectroscopic, thermal, microscopic methods of analysis and classic ana-

lytical chemistry methods in accordance with GOST standards. 

X-ray diffractograms were obtained using the XRD Empyrean PANanalytical X-ray diffractometer 

аТЭС К ЦТЧТЦЮЦ ЬМКЧЧТЧР ЬЭОЩ ШП 0ғ000Қ° КЧН КЧ КЧРХО ЫОЩЫШНЮМТЛТХТЭв ШП ҳ0ғ000қ°ғ CЮKα ЫКНТКЭТШЧ аКЬ 
ЮЬОН ( -ПТХЭОЫ, NТ, Қғ54Қ78 й аКЯОХОЧРЭС, ЭЮЛО current and voltage set at 30 mA and kV respectively) with a 

detector rotation speed of 4 degrees per minute and a step size of 0.02 degrees, while the scanning angle was 

ЯКЫТОН ПЫШЦ 4 ЭШ 80ºғ 
Spectrophotometric analyses were performed on dye solutions, namely methylene blue (MB) and 

Congo red (CR), to establish their adsorption activity. Dye solution concentrations ranged from 0.1 to 1 mM. 

For the determination of the catalytic activity of Cr and Cr/Al pillared montmorillonites, model dye 

solutions were utilized. Stable organic structures such as MB and CR were selected as models for organic 

pollutants. The oxidation reaction was conducted using a 33% hydrogen peroxide (H2O2) solution in the Fen-

ton photo-oxidation system as the oxidizing agent. Adsorbate concentration in the solution ranged from 1 to 

500 mg/L, while the oxidant flow rate was chosen based on the stoichiometric ratio with respect to the 

adsorbate. The catalytic activity of the pillared montmorillonite was determined based on the rate and com-

pleteness of dye decolorization and reduction in optical density. Qualitative changes during the catalysis pro-

cess were measured by UV/Vis-5100 spectrophotometer (Shanghai Metash Instruments Co.) over a wave-

length range of 190–1100 nm. Adsorption from solutions and catalytic activity were investigated over the 

temperature interval of 25–50°C КЧН ЩH ЫКЧРО ШП Қ–11. 

The turbidity of the investigated aqueous media was determined using photometric and visual meth-

ods. Visual diagnosis was carried out based on the degree of liquid turbidity in a special test tube with a 

height of 10 cm (GOST 1030-81). The determination of water color was also conducted visually. The degree 

of dilution or dilution ratio, which leads to the disappearance of coloring in the water column (h=10 cm), was 

determined by the following method: glass vessels were first placed on a white paper sheet, and the sample 

of the investigated water, filtered and separated from suspended solids, was poured into the first vessel and 

distilled water into the second one. Diluted water samples were then poured into other containers at volumet-

ric ratios of 1:1, 1:2, 1:3, etc. The water level in the glass vessels was 10 cm. The dilution ratio indicates the 

number of times the sample has been diluted when the paper appears equally white from the top of the con-

tainer with distilled water and the last diluted sample.  

Results and discussion. As a result, it was found that the stability of pillarizingcations for their syn-

thesis based on Al
3+

 should have an initial salt concentration in the solution no less than 0.5 M, while chro-

mium salts, specifically chromium chloride, should not exceed 0.5 M. It is likely that optimal amounts for 

salts with other anions will have different values as the ionic strength of solutions changes differently, affect-

ing the size and nature of poly-cations in the system. X-ray diffractograms of synthesized pillared MM are 

presented below. 
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Figure 1. X-ray diffractogram of natural bentonite (MM) and intercalated samples Cr-MM and 

Cr/Al-MM 

 

As seen from the diffractograms of the samples, the values of d001 are different. The reason for the 

varying interlayer spacing may be due to the size of the poly cation as well as its stability over time. Despite 

having larger dimensions, less stable ions cannot expand the montmorillonite layers to comparably larger 

distances. One of the main criteria for establishing the stability of a poly cation that is intercalated into ma-

trix layers is high-temperature annealing. In our view, it is precisely these high-temperature annealing pro-

cesses that determine not only the stability of the intercalated layered material but also the stability of the 

poly cation system itself. Changes in the structure of the poly cation resulting from high-temperature anneal-

ing primarily lead to a decrease in the intensity of the d001 reflection and shift its position towards greater  

angles.  

 

Figure 2. SEM and elemental analysis of natural bentonite (a and b), Cr-intercalated bentonite (c and d) 

 

Mixed cation pillars (Cr+Al) are considered the most stable, followed by mononuclear poly cations 

Al and Cr synthesized at pH=2.35-қғ45 КЧН КЭ К ЭОЦЩОЫКЭЮЫО ЧШЭ ХОЬЬ ЭСКЧ 55°C (ПШЫ ЦШЧШЧЮМХОКЫ ЩШХв МКЭi-
ШЧЬ AХ КЧН CЫ, ЭСО ЭОЦЩОЫКЭЮЫО аКЬ КЫШЮЧН 55 КЧН 70°C)ғ 

The montmorillonite particles have a homogeneous size distribution on the surfaces according to 

Figure 2a. However, after intercalation, particle morphology and sizes change as shown in Figure 2c, leading 

to greater diversity. EDS elemental analysis revealed a reduction of Na
+
 and K

+
 ions between layers due to 

intercalation. 
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Figure 3. Isotherms of MG adsorption on MM, Cr-MM and Cr/Al-MM. 

 

Table 2. Surface characteristic indicators by methylene blue dye sorption modeling according to 

Langmuir model for studied specimens 

 

Sample A0, mmol/g K Ssp, m
2
/g. G, J V, cm

3
/g r, nm 

MM 0.387 5.868 244.706 -4310.54 0.106 8.631 

Cr-MM 0.610 10.444 385.497 -5714.91 0.170 8.799 

Cr/Al-MM 0.553 14.13 349.478 -6451.34 0.157 8.973 

 

The isotherms of MB adsorption on various materials including micro-porous montmorillonite clay 

(MM), Cr-modified MM, and crystalline pillared materials Cr/Al-MM are presented in Figure 3. Adsorption 

of MB reached almost complete volume on all materials due to MM's high maximum adsorption capacity for 

this dye in diluted solutions. However, the adsorption of MB on Cr-pillared MM significantly exceeded val-

ues obtained on other listed materials. 

 

 
Figure 4. Adsorption isotherms of CR on MM, Cr-MM and Cr/Al-MM 
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Table 3. Texture characteristics of the investigated samples based on Congo red dye adsorption us-

ing Langmuir model 

 

Sample A0, mmol/g K Ssp, m
2
/g. G, J V, cm

3
/g r, nm 

MM 0.035 3.960 22.314 -3352.698 0.007 14.537 

Cr-MM 0.171 21.859 108.184 -7514.077 0.050 9.229 

Cr/Al-MM 0.187 14.020 118.393 -6432.310 0.052 8.703 

 

The adsorption isotherms of Congo red (CR) on MM, Cr-MM and Cr/Al-MM are presented in Fig-

ure 4. The specific surface area was found to be 22.314 m
2
/g for MM, while it reached 108.2 and 118.4 m

2
/g 

for Cr-MM and Cr/Al-MM, respectively. An increase in concentration of CR resulted in an increased amount 

of adsorbed material, with a maximum adsorption achieved at a concentration of 0.03 mmol/L for MM and 

0.18-0.20 mmol/L for Cr-MM and Cr/Al-MM samples. 

 

 
                               a                     b 

 

Figure 4. Optical density of aqueous solutions of MB (a) and CR (b) in the presence of pillared ma-

terials and hydrogen peroxide under UV light exposure: 1) MM; 2) Cr-MM; 3) Cr/Al-MM 

 

It has been determined that intercalated mononuclear chromium polyoxocation possesses catalytic 

activity in reactions with hydrogen peroxide. The presence of aluminum ions significantly influences the ac-

tivity of pillared materials: they decrease the catalytically active component, but increase its stability. The 

use of this catalyst in the removal process of aromatic substances allows for a significant reduction in process 

duration. Chromium-pillared montmorillonite demonstrates equal efficiency in converting various dyes, 

which is connected to the surface acidity of the catalyst. Analysis of adsorption process results show that the 

pH value in the system has an important influence on the behavior of pillared materials and the dye itself. 

Maximum rates of destruction of MB and CRare achieved at pH values of 2-3. However, decreasing the pH 

level promotes the leaching of Cr
3+

 ions from the surface of the catalyst into solution; therefore, controlling 

the system pH is a necessary measure during catalytic oxidation. Examination of the influence of catalyst 

concentration on the conversion of MB and CR demonstrates that raising the amount of Cr/Al-MM from 1 to 

3-3.5 g/L contributes to an increase in the rate of the conversion process and production yield, whereas fur-

ther increases in catalyst concentration do not have a significant impact. 

Conclusion. The specific surface area calculated based on Congo red (CR) adsorption is 22.314 m
2
/g 

for natural montmorillonite (MB) and 108.2 m
2
/g and 118.4 m

2
/g for Cr-MM and Cr/Al-MM pillared materi-

als, respectively. Under non-catalytic oxidation of MB and CR dissolved in dye solutions with oxygen, the 

MB and CR conversion dependence is only 2-3% at an initial dye concentration of 4 mg/L for 120 minutes. 

The introduction of hydrogen peroxide slightly changes the shape of the optical density curve for dyes, lead-

ing to an increase in MB conversion by 2-3%, while no noticeable changes are observed for the system with 

CR. 

Due to their high content of Cr, the catalytic activity of the investigated materials in oxidative organ-

ic dye degradation using hydrogen peroxide correlates as follows: MM< Cr/Al-MM< Cr-MM. It takes about 
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2 hours for complete removal of the aromatic ring from the Cr-MM system, while Cr/Al-MM and MM 

achieve only 60% and 18-21% purification, respectively. Therefore, it can be concluded that Cr-MM and 

Cr/Al-MM pillared materials have higher catalytic activity compared to natural montmorillonite (MM) in the 

removal of organic dyes using hydrogen peroxide. These results indicate the potential use of pillared materi-

als in wastewater treatment processes to remove organic pollutants, especially when Cr ions are present in 

their structure. Further research could focus on optimizing process conditions and exploring other types of 

pillared materials to improve their catalytic activity in the removal of organic dyes using hydrogen peroxide. 

This research may contribute significantly to the development of effective methods for treating industrial 

wastewater, thus promoting ecological sustainability in industrial processes.  
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Z. Sh. TO‘XTAEVA  

TA’LIMDA INTEGRATSIYA KO’RINISHLARI VA TAMOYILLARINI QO’LLASH 
IMKONIYATLARI 

 Buxoro muhandislik-texnologiya instituti  

Referat. Muammoning kelib chiqishi. TОбЧТФ ШХТв ЭК’ХТЦНК ЭК’ХТЦ ЭТгТЦТЧТ ТЬХШС ЪТХТЬС, 
modernizatsiyalash, muhandislarni innovatsion va texnik-texnologik yondashuv vositasida tarbiyalash, 

sohaning ЬШ‘ЧРРТ вЮЭЮЪХКЫТЧТ Ш‘ЫРКЧТЬС ЯК ЪШ’ХХКЬС УКЫКвШЧТЧТЧР НШХгКЫЛХТРТғ 
Ishning maqsadi. QШ’ХХКЧТХТЬСТРК ФШ’ЫК ЭК’ХТЦНКРТ ТЧЭОРЫКЭЬТвК ЭЮЬСЮЧМСКЬТЧТЧР ЦК’ЧШХКЫТ ЯК 

ТЬСХКЭТХТЬСТ, ПКЧХКЫЧТ Ш’ЪТЭТЬСНК ТЧЭОРЫКЭЬТвК ЫТЯШУХКЧТЬСТЧТЧР ЪШЧЮЧТвКЭХКЫТ, integrativlikdan umumiy 

pedaРШРТФ бЮЬЮЬТвКЭХКЫЧТ вЮгКРК ФОХТЬСТ Ш’ЫРКЧТХКНТғ 
Metodologiya. TОбЧТФ ШХТв ЭК’ХТЦ ШХНТНК ЭЮЫРКЧ ТУЭТЦШТв-ТЪЭТЬШНТв СКвШЭЧТ ЦШНОЫЧТгКЭЬТвКХКЬС, ЭК’ХТЦ 

tizimini isloh qilish, innovatsion va texnik-ЭОбЧШХШРТФЯШЬТЭКХКЫТНКЧ ПШвНКХКЧТЬС Ш’ЫРКЧТХНТ 
Ilmiy yangiligi. TК’ХТЦ УКЫКвШЧТЧТ ТЧЭОРЫКЭТЯ ЭКЬСФТХ ОЭТЬС, ПКЧХКЫ ТМСТНКРТ, ПКЧХКЫ ШЫКЬТНКРТ ТЧЭОЫКЭЬТвК 

УКЫКвШЧТЧТЧР ЧКЦШвШЧ ЛШ’ХТЬСТ, ТЧЭОРЫКЭЬТвКЧТЧР ЪШ’ХХКЧТХТЬСТРК ФШ’ЫК ЧШЦХКЧТЬСТ Ш’ЫРКЧТХНТғ 
Olingan natijalar: OХТв ЭК’ХТЦНК ПКЧХКЫ ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ЦКsalalari, integratsiyaning 

ФШ‘ЫТЧТЬСХКЫТ ЯК ЭКЦШвТХХКЫТ, ТЧЭОРЫКЭТЯ ЭКЦШвТХКЫЧТЧР ЭК’ХТЦ ЬКЦКЫКНШЫХТРТРК ОЫТЬСТЬСНКРТ КСКЦТвКЭТ вШЫТЭТЛ 
berilgan. 

KКХТЭ ЬШ‘гХКr: ТЧЭОРЫКЭЬТвК, ЭКЦШвТХ, ЮгЯТвХТФ, ЭК’ХТЦ, ЦОЭШНТФК, ТЧЭОРЫКЭТЯ ТЦФШЧТвКЭХКЫ 
Xususiyatlari: 

- integЫКЭЬТвК ЭТгТЦТ ЭКЦШвТХХКЫТ Ш’ЫРКЧТХНТ 
- ПКЧХКЫЧТ Ш’ЪТЭТЬСНК ТЧЭОРЫКЭЬТвКЧТЧР ЭЮЫХТ ФШ‘ЫТЧТЬСХКЫТНКЧ ПШвНКХКЧТЬС ЮЬЮХХКЫТ Ш’ЫРКЧТХНТ 
- ЭК’ХТЦ УКЫКвШЧТЧТ ТЧЭОРЫКЭТЯ ЭКЬСФТХ ОЭТЬС yetuk kadrlarni yetkazib beradi 

 
Kirish. Jahon pedagog olimlari va amaliyotchilari ЭШЦШЧТНКЧ ТХЦТв КЬШЬХКЧРКЧ ТХР‘ШЫ ЭК’ХТЦ 

ЭОбЧШХШРТвКХКЫТ ЯК КбЛШЫШЭ ЭОбЧШХШРТвКХКЫТЧТ ТЬСХКЛ МСТЪТЬС ЯК ЮХКЫЧТ ЭК’ХТЦ-tarbiya jarayoniga joriy etish, 
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ЦО’вШЫТв СЮУУКЭХКЫЧТ ЭКФШЦТХХКЬСЭТЫТЬС, ЭК’ХТЦ ЬТПКЭТЧТ вКбЬСТХКЬС ЛШ‘вТМСК ЭКНЪТЪШЭХКЫ ШХТЛ ЛШЫТХЦШЪНКғ 
AвЧТЪЬК, ЭК’ХТЦ ТЧЧШЯКЭЬТвКЬТ ЯК ТЧЭОРЫКЭЬТвКЬТ ЦКЬКХКХКЫТ ЛШ‘вТМСК EЮЫШЩОКЧ University Institute, Max Plank 

Institute, Harvard Law School, European Integration (ECSA-Austria), ARENA (Oslo), Mannheim Centre for 

European Social Research kabi tadqiqot markazlКЫТЧТЧР ТХЦТв ЧКЭТУКХКЫТ КХШСТНК Ш‘ЫТЧ ЭЮЭКНТ. TК’ХТЦ 
dasturlarining sifat jihatdan yangilanish sharoitida yoshlarni kasbiy faoliyatga tayyorlashning pedagogik 

shart-ЬСКЫШТЭХКЫТЧТ УШЫТв ОЭТЬС ПКЧХКЫ ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ШЫЪКХТ Ш‘ЪТЭТЬСЧТЧР ТЧЭОРЫКЭТv imkoniyatlaridan 

samarali foydalanishga xizmat qiladi. 

БКХЪКЫШ ЭКУЫТЛКХКЫРК ФШ‘ЫК, ШХТв ЭК’ХТЦЧТ ПКЧ ЯК ТЬСХКЛ МСТЪКЫТЬС ЛТХКЧ ТЧЭОРЫКЭЬТвКХКЬС СКЦНК ЧКгКЫТв 
ЯК КЦКХТв ФКЬЛТв ЭК’ХТЦЧТ ЮвР‘ЮЧХКЬСЭТЫТЬС, ЛШ‘ХКУКФ ЦЮЭКбКЬЬТЬХКЫЧТЧР ФКЬЛТв ФШЦЩОЭОЧЬТвКХКЫТЧТ 
shakllantirishni taqozo etadi. TalabaХКЫНК ФКЬЛТв ЛТХТЦ ЯК ФШ‘ЧТФЦКХКЫЧТ ЫТЯШУХКЧЭТЫТЬСРК ШТН ФШ‘ЩХКЛ ТХЦТв-

tadqiqot ishlari olib borilishiga qaramasdan, bozor munosabatlari qaror topayotgan bir sharoitda mehnat 

bozorida yuzaga keluvchi hayotiy raqobatga ЛКЫНШЬС ЛОЫК ШХКНТРКЧ ТбЭТЬШЬХТФ ПКЧХКЫТЧТ ЩЮбЭК Ш‘гХКЬСЭТЫРКЧ, 
ЦЮКввКЧ ЯКгТвКЭХКЫЧТ ЭШ‘Р‘ЫТ ЛКСШХКв ШХЮЯМСТ ТЪЭТЬШНТвШЭЧТЧР ЭЮЫХТ ЭКЫЦШЪХКЫТНК ЦОСЧКЭ ПКШХТвКЭТЧТ КЦКХРК 
oshira oladigan shaxs sifatida tarbiyalash uchun ularda zarur va etarli darajadagi kasbiy tayyorgarlikni fanlar 

ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ЯШЬТЭКЬТНК ЬСКФХХКЧЭТЫТЬС гКЫЮЫХТРТЧТ ЭКЪШгШ ОЭЦШЪНКғ Qayd etilgan muammolar va 

vazifalar tanlangan mavzuning dolzarbligini belgilaydi.  

Manbalar va metodlar. Texnik ШХТв ЭК’ХТЦ oldida, ijtimoiy-iqtisodiy hayotni 

modernizatsiyalashning muhim vazifalaridan biri sifatida ЭК’ХТЦ ЭТгТЦТЧТ ТЬХШС ЪТХТЬС, ЦШНОЫЧТгКЭЬТвКХКЬС va 

ЛШ‘ХКУКФ muhandislarni innovatsion va texnik-texnologik yondashuv vositasida tarbiyalash, xorijiy 

ЭКУЫТЛКХКЫЧТ ЯК ЬШСКЧТЧР ЬШ‘ЧРРТ вЮЭЮЪХКЫТЧТ Ш‘ЫРКЧТЬС, ЪШ‘ХХКЬС ЯК ЭКФШЦТХХКЬСЭТЫТЬСРК СТЬЬК ЪШ‘ЬСТЬС kabi 

dolzarb va keng qamrovli muammolar yechimi turibdi. 

Bu vazifalar parametrlari va ishlab chiqarish faoliyatining barcha sohalarida maqsadga muvofiqlik 

mezonlarini, ayniqsa, вКЧРТ Р‘ШвКХКЫni tashuvchilar va ularning kelajakdagi ijrochilarini shakllantiradigan 

“ЭК’ХТЦ-innovatsiya” tizimini yaratish, ishlab chiqarish jarayonida innovatsion va nostandart echimlarni topa 

oladigan muhandislarni tayyorlash orqali hal qilinadi. 

IЧЧШЯКЭЬТШЧ ЭК’ХТЦ tizimining eng muhim jihatlaridan biri uning ЛШЬЪТМСХКЫТ Ш‘ЫЭКЬТНКРТ СКЦНК 
ПКЧХКЫКЫШ ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬСНКЧ ТЛШЫКЭНТЫғ SСЮЧТЧР ЮМСЮЧ СКЦ ЭК’ХТЦЧТЧР ЭЮЫХТ ЛШЬЪТМСХКЫТНК 
ТЧЭОРЫКЭЬТвК, ЮгЯТвХТФ ЯК ЮгХЮФЬТгХТФЧТ ЭК’ЦТЧХКЬС ЦОЭШНТФКЬТЧТ ТЬСХКЛ МСТЪТЬС ЦКЬКХКЬТ СКЫ НШТЦ ЭК’ХТЦ 
tizimining dolzarb muammolaridan hisoblangan.  

IЧЭОРЫКЭЬТвК УКЫКвШЧХКЫТ ЭКЬСФТХХКЬСЭТЫТХРКЧ ЭТгТЦХКЫНК ЛШ‘ХТЬСТ ЦЮЦФТЧ – bu holda ular tizim butunlik 

НКЫКУКЬТЧТ ЯК ЭКЬСФТХХКЬСЭТЫТХРКЧ НКЫКУКЬТЧТ ФШ‘ЭКЫКНТғ IЧЭОРЫКЭЬТвК УКЫКвШЧХКЫТ ШХНТЧ ЛШР‘ХКЧЦКРКЧ 
elementlarni biriktirish asosini hamda shakllangan tizimlarda ham yuz berib, natijada tizimni bir butunligi va 

ЭКЬСФТХХКЧТЬС НКЫКУКЬТ ШЬСТЬСТРК, ОХОЦОЧЭ ЯК ЭКЫФТЛТв ЪТЬЦХКЫ Ш‘ЫЭКЬТНК КХШЪКНШЫХТФ ЦЮЫКФФКЛХКЬСЮЯТРК ШХТЛ 
keladi. Bir butunlikФК ЛТЫТФФКЧ ЭКЫФТЛТв ЪТЬЦХКЫ ЭЮЫХТ бТХ НКЫКУКНК КЯЭШЧШЦХТФФК ОРК ЛШ‘ХКНТ ДҚҚЖғ  

Mintaqaviy integratsiya jarayonlarida mamlakatlar ishtiroki, davlatlararo savdoning rivojiga, erkin 

ЫКЪШЛКЭЧТЧР ЭШ‘Р‘ЫТ ЬСКФХХКЧТЬСТРК, бКХЪКЫШ ЦОСЧКЭ ЭКЪЬТЦШЭТЧТЧР МСЮЪЮЫХКЬСЮviga, jahon bozoriga kirib 

borish imkoniyatining ortishiga zamin yaratib beradi.  

Natijalar va tahlil. Bizning nazarimizda, integratsiya tushunchasining mohiyatini yanada aniqroq va 

ЭШ‘ХТЪ ЭКЯЬТПТЧТ ЛОЫТЬС ЦЮЦФТЧғ BТЫТЧМСТНКЧ, ЫТЯШУХКЧТЬС, вК’ЧТ ШЛ’ОФЭНК вangi jihatlar, xossa va sifatlar paydo 

ЛШ‘ХТЬСТ ЛТХКЧ, ТФФТЧМСТНКЧ, вКЧРТНК ОЬФТЧТЧР ЫТЯШУХКЧРКЧ ОХОЦОЧЭХКЫТ, ЭШЦШЧХКЫТ ЯК КЧ’КЧКХКЫТЧТЧР ЬКЪХКЧТЬСТ 
ЛТХКЧ ЭКЯЬТПХКЧКНТғ IЧЭОРЫКЭЬТвК ПКХЬКПТв ЭШТПК ЛШ‘ХТЛ, Ш‘гРКЫТЬСХКЫ ЫТЯШУХКЧТЬСТЧТЧР ТЬЭКХРКЧ УКЫКвШЧТНК, oldingi 

ЛШЬЪТМСЧТЧР КХШСТНК ЛОХРТХКЫТ ЯК ЭШЦШЧХКЫТЧТ ЫТЯШУХКЧКвШЭРКЧ ШЛ’ОФЭЧТЧР вКЧРТ ЛШЬЪТМСТНКРТ вКЧРТ ЬСКЫЭХКЫТ 
ЛТХКЧ ЦШЬ ЫКЯТЬСНК ФШ‘МСТЫТЬС ЯК ЮЧТЧР вКЧРТ ЦЮСТЭРК ЦШЬ ФОХЦКвНТРКЧ, ОЬФТЫРКЧ ЛОХРТХКЫТ ЯК ЭШЦШЧХКЫТЧТ 
tashlab yuborish va mavjudlarini yaxlitlashtirish zaruriyatini belgilash uchun xizmat qiladi. 

BШЬСЪКМСК ЪТХТЛ КвЭРКЧНК, ТЧЭОРЫКЭЬТвК ФОХРЮЬТНКРТ ЫТЯШУХКЧТЬСЧТ ЮХКЫЬТг ЭКЬКЯЯЮЫ ЪТХТЬС ЪТвТЧ ЛШ‘ХРКЧ 
ТЦФШЧТвКЭХКЫ ЛТХКЧ ЭК’ЦТЧХКвНТ, ЛТЫХКЬСЭТЫКНТ, ЛЮХКЫ ОЬК ЪЮвТНКРТХКЫμ  

вКЧРТРК Ш‘ЭТХРКЧХКЫЧТЧР вКЧРТ ЬСКЫШТЭХКЫНК Ш‘гТЧТЧР СКвШЭТвХТРТЧТ вШ‘ЪШЭЦКРКЧ ЯК ЫТЯШУХКЧТЬСРК 
ФШ‘ЦКФХКЬСТЬСРК ЪШНТЫ ЛШ‘ХРКЧ ОХОЦОЧЭХКЫТЧТ ФТЫТЭТЬСҲ  

вКЧРТРК ЛШЬСЪК ЦКгЦЮЧТЧТ ФТЫТЭК ШХТЬС ЯК ЮЧТЧР ЫТЯШУХКЧТЬСТЧТ ЭК’ЦТЧХКЬС СШХКЭТНК ЛШ‘ХРКЧ КХШСТНК 
shakllarini kiritish. 

 Shu bilan birga, bu erda texnik ШХТв ЭК’ХТЦ ЦЮКЬЬКЬКЬТda muhandislik-metodik ЭК’ХТЦЧТ ЭКЬСФТХ ОЭТЬС 
va uni oliy ЭК’ХТЦ ЮЦЮЦТв ЭТгТЦТНКРТ ЭОбЧТФ ЭК’ХТЦ ЛТХКЧ ТЧЭОРЫКЭЬТвКХКЬСЧТЧР КЧТЪ ЯКгТПКХКЫТ ЮМСЮЧ ЦЮСТЦ 
ЛШ‘ХРКЧ ЮЦЮЦТв бЮЬЮЬТвКЭРК ОРК ЛШ‘ХРКЧ ТЧНТЯТНЮКХ ЦКЬКХКХКЫРК ЭШ‘бЭКХamiz. AРКЫ ЛТг ШХТв ЭК’ХТЦЧТ 
integratsiyalash muammosining taklif qilingan yechimlarini konsОЩЭЮКХ НКЫКУКНК ФШ‘ЫТЛ МСТЪЬКФ, ЛТг uning 

ТФФТЭК ОЧР ТЬЭТЪЛШХХТ вШ‘ЧКХТЬСХКЫЧТ ЭК’ФТНХКЬСТЦТг ЦЮЦФТЧ, вК’ЧТ reproduktiv pedagogikadan shaxsga 

вШ‘ЧКХЭТЫТХРКЧ ЯК ТУШНТв ЩОНКРШРТФКРК Ш‘ЭТЬС.  
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KШ‘ЩРТЧК ТХЦТв ТЬСХКЫНК ЭК’ХТЦ ЬШСКЬТЧТ ТЧЭОРЫКЭЬТвКХКЬС УКЫКвШЧТ ЦЮСТЦ УКЫКвШЧ ОФКЧХТРТ, МСЮЧФТ 

ЭК’ХТЦ ЬШСКЬТНК ЦЮЭКбКЬЬТЬХКЫЧТ МСЮЪЮЫ ЦКХКФКХТ ОЭТЛ ЭКввШЫХКЬСНК Ш‘ЪЮЯ ЦКЪЬКНТ – НКЯХКЭ ЛЮвЮЫЭЦКЬТ, вК’ЧТ 
ШХТв ЦК’ХЮЦШЭХТ, ФОЧР НЮЧвШЪКЫКЬСРК ОРК ЛШ‘ХРКЧ ЛТХТЦНШЧ ЦЮСКЧНТЬХКЫЧТ ЭКввШЫХКЬС Р‘ШвКЬТ ЛТХКЧ ЛШР‘ХТЪ 
ЛШ‘ХКНТғ  

O‘гЛОФТЬЭШЧ RОЬЩЮЛХТФКЬТЧТ вКЧКНК ЫТЯШУХКЧЭТЫТЬС ЛШ‘вТМСК HКЫКФКЭХКЫ ЬЭЫКЭОРТвКЬТНК “ғғғ ЭК’ХТЦ 
ЬТПКЭТЧТ ЛКСШХКЬС ЦОбКЧТгЦХКЫТЧТ ТЬСХКЛ МСТЪТЬС, ЭК’ХТЦ бТгЦКЭХКrining mavjudligi va samaradorligini 

ШЬСТЫТЬС” ЯК “гКЫЮЫ ЛШ‘ХРКЧ ЦЮЭКбКЬЬТЬХТФХКЫ ЛШ‘вТМСК ЭК’ХТЦ ШХТЬС ЯК ФКНЫХКЫ ЦКХКФКЬТЧТ ШЬСТЫТЬС ТЬСХКЫТЧТ 
ФОЧР ФШ‘ХКЦНК вШ‘ХРК ЪШ‘вТЬС” ФКЛТ ЮЬЭЮЯШЫ ЯКгТПКХКЫЧТЧР ТУЫШЬТЧТ ЭК’ЦТЧХКЬСНК ЭК’ХТЦ ШХЮЯМСТХКЫНК вКбХТЭ ЯК 
tiгТЦХТ ТЧЭОРЫКЭТЯ ЛТХТЦ, ФШ‘ЧТФЦК ЯК ЦКХКФКХКЫЧТ ЬСКФХХКЧЭТЫТЬС ЯК ЛКСШХКЬС ЦЮСТЦ Ш‘ЫТЧ ЭЮЭКНТ Д1]. 

OХТв ЭК’ХТЦ ЭТгТЦТ ЛКФКХКЯЫТКЭ ЯК ЦКРТЬЭЫКЭЮЫК ЛШЬЪТМСХКЫТНКgi texnik va texnologik ЭК’ХТЦЧТ 
integratsiyalashuvi metodikasiga asoslangan ЭК’ХТЦ КЬШЬТНК ЦЮСКЧdis mutaxassislarning kasbiy 

tayyorgarligini rivojlantirishning nazariyasi va amaliy usullarini ishlab chiqish masalasi bir necha xorijiy 

ШХТЦХКЫЧТЧР ТХЦТв ТЬСХКЫТНК Ш‘г КФЬТЧТ ЭШЩРКЧ  Д8,λ, ҚқЖғ  
IЧЭОРЫКЭТЯ ЭК’ХТЦ КЭЫШП-ЦЮСТЭ ЭК’ЬТЫТНК Ш‘г-Ш‘гТЧТ КЧРХКЬС ОСЭТвШУТЧТ вЮгКРК МСТЪКЫКНТғ TК’ХТЦ ЭТгТЦТНК 

ТЧЭОРЫКЭЬТвКЧТ УШЫТв ОЭТЬС ЛЮРЮЧРТ ФЮЧНК ЭК’ХТЦ ЦЮКЬЬКЬКЬТ ЯК УКЦТвКЭ ШХНТНКРТ ЪКЭШЫ ЯКгТПКХКЫЧТ СКХ ЪТХТЬС 
imkonini beradi. Bugungi kunda olimlar integrativ-ЩОНКРШРТФ ФШЧЬОЩЬТвКХКЫ СКЪТНК, вК’ЧТ Ю вШФТ ЛЮ ЬШСКНagi 

integrativ-ЩОНКРШРТФ ПКШХТвКЭ ЦКгЦЮЧТ ЯК вШ‘ЧКХТЬСТЧТ ЛОХРТХКЛ ЛОЫЮЯМСТ ЭТгТЦХКЬСЭТЫТХРКЧ ЪКЫКЬСХКЫ, ЪШТНКХКЫ 
ЯК Р‘ШвКХКЫЧТЧР ЛТЫХТРТ ЭШ‘Р‘ЫТЬТНК ЬШ‘г вЮЫТЭЦШЪНКХКЫ Д8].  

TК’ХТЦЧТЧР “ТЧЭОРЫКЭЬТвКХКЬСЮЯТ” УКЫКвШЧТЧТ ЛТЫ ЧОМСК бТХ ФШ‘ЫТЧТЬСНК ФШ‘ЫТЛ МСТЪТЬС ЦЮЦФТЧμ ЭК’ХТЦ 
turlariaro, bosqichlararo, fanlararo, mavzulararo integratsiya sifatida. 

BЮЧНК ТЧЭОРЫКЭЬТвКЧТЧР ШбТЫРТ ФШ‘ЫТЧТЬСХКЫТНК ПКЧХКЫЧТ Ш‘ЪТЭТЬС ЮЬХЮЛТ, вК’ЧТ ЮХКЫЧТЧР ЦКгЦЮЧТЧТ 
bayon etilish metodiga tayangan holda turdosh fanlar mazmunidan foydalana bilish, mustaqil ishlashga 

СКЫКФКЭ ЪТХТЬС, ЬСЮЧТЧРНОФ, ЮЬХЮЛТвКЭ ЯК ЦКгЦЮЧКЧ ФЮгКЭТХКНТРКЧ Ш‘бЬСКЬСХТФЧТ  ЪШ‘ХХКЬСНК ФЮгКЭТХКНТғ  
Integrativ jarayonlar nazariy tizimlarning teranlik darajasini oshirib, nazariya va empirik 

ЦК’ХЮЦШЭХКЫЧТЧР ЪШ‘ХХКЧТЬС doirasini kengaytiradi. Nazariya mazmunining yanada teranlashuvi informativlik 

НКЫКУКЬТЧТЧР ШЬСТЬСТРК ЬКЛКЛ ЛШ‘ХКНТ, ЭЮЬСЮЧМСКХКЫ СКЪТНКРТ КбЛШЫШЭЧТЧР ТЧЭОРЫКЭТЯ УКЫКвШЧХКЫРК ЭК’ЬТЫ 
ФШ‘ЫЬКЭТЬС ТЦФШЧТвКЭТЧТ ЫШ‘вШЛРК МСТЪКЫТЬСРК ФШ‘ЦКФХКЬСКНТ ДқЖғ 

Pedagogik ЧЮЪЭКТ ЧКгКЫНКЧ, ЛЮЧНКв ТЧЭОРЫКЭЬТвК ЭКХКЛКХКЫЧТЧР Ш‘гТЧТ Ш‘гТ ЫТЯШУХКЧЭТЫТЬСРК ШХТЛ 
ЛШЫКНТРКЧ ЭК’ХТЦ УКЫКвШЧХКЫТ НШТЫКЬТНК ЛТЫ бТХ ЭЮЫНКРТ ЭКЫФТЛТв ЪТЬЦХКЫ ЯК ЦКгЦЮЧ ОХОЦОЧЭХКЫТ, Ш‘ЪТЭТЬС 
metodikasi va tizimli ravishda tashkil etilishi hisoblanadi. 

Bunday ЭК’ХТЦ integratsiyasi γ бТХ НКЫКУКНК ЧКЦШвШЧ ЛШ‘ХКНТμ  
fanlar ichidagi (mazmuniy) integratsiya;  

fanlar orasidagi integratsiya; 

ЭК’ХТЦ ЭЮЫХКЫТ ПКЧХКЫТ ШЫКЬТНКРТ ТЧЭОРЫКЭЬТвКғ 
TЮЫХТ НКЫКУКНКРТ ТЧЭОРЫКЭЬТвКЧТ ЭК’ХТЦ УКЫКвШЧТРК УШЫТв ОЭТЬС ЭК’ХТЦ ЦКгЦЮЧТРК, Ш‘ЪТЭЮЯМСТ ЭШЦШЧТНКЧ 

ЪШ‘ХХКЧТХКНТРКЧ ЭК’ХТЦ ЭОбЧШХШРТвКХКЫТ, ЭК’ХТЦ ЦОЭШНХКЫТ ЯК ЯШЬТЭКХКЫТРК, ЭК’ХТЦ ЬСКФХТРК ЭК’ЬТЫ ФШ‘ЫЬКЭКНТғ 
IЧЭОРЫКЭЬТвКХКЬСРКЧ ЭК’ХТЦ УКЫКвШЧТ ШНКЭНКРТ НКЫЬ УКЫКвШЧХКЫТНКЧ ЭЮЛНКЧ ПКЫЪ ЪТХКНТ, ЮЧНК ПКЧ ЦКгЦЮЧТ 
chuqur tahlil qilinadi, ЦКЯгЮХКЫ КХШЪКНШЫХТРТ Ш‘ЫРКЧТХКНТ [3]. 

Bir qator ilmiy tadqiqotlar va ularning natijalarini sarhisob qilsak, ilmiy va texnologik inqilobning 

barcha yutuqlari va samaralari  insoniyat uchun keng darajada muhim ahamiyat kasb etdi. Ilm-fandagi 

burilishlarni aks ettiradigan inson psixikasida bunday ЬТПКЭХТ Ш‘гРКЫТЬС – ЛЮ ЭКЬСЪТ ЯК ТМСФТ ЦК’ХЮЦШЭХКЫЧТ 
inson tomonidan idrok etilishi va tahlildan Ш‘ЭФКгТЬС ЪШЛТХТвКЭТ takomillashishi ЛТХКЧ ЛШР‘ХТЪғ  

DОЦКФ, ТЧЭОРЫКЭЬТвК ЪШ‘ХХКЧТХТЬСТРК ЪКЫКЛ ЭЮЫХТМСК ЦК’ЧШНК ЭЮЬСЮЧТladi: 

veb-integratsiya – bu turli xil qismlar va tizimlarni yagona veb-muhitga birlashtirish;  

ЦК’ХЮЦШЭХКЫ ТЧЭОРЫКЭЬТвКЬТ – ЭЮЫХТ бТХ ЦКЧЛКХКЫНКЧ ШХТЧРКЧ ЦК’ХЮЦШЭХКЫЧТ ЛТЫХКЬСЭТЫТЬС ЯК 
foydalanuvchilarga yagona shaklda taqdim etish; 

siyosiy integratsiya – ЛЮ Ш‘гКЫШ СКЦФШЫХТФФК вШ‘ЧКХЭТЫТХРКЧ ЬТвШЬТв ЭЮгТХЦКХКЫЧТЧР вКЪТЧХКЬСТЬС 
jarayoni; 

ijtimoiy integratsiya – ЛЮ ЧТЬЛКЭКЧ ЦЮЬЭКЪТХ ТУЭТЦШТв ШЛ’ОФЭХКЫ Ш‘ЫЭКЬТНК ЦКЪЛЮХ КХШЪКХКЫЧТ Ш‘ЫЧКЭТЬС 
jarayoni; 

iqtisodiy integratsiya – bu korxonalar, tarmoqlar, mintaqalar, mamlakatlarning yaqinlashuvi va 

birlashish jarayoni; 

ekologik integratsiya – ЛЮ ТЧЬШЧЧТЧР ТЪЭТЬШНТв ПКШХТвКЭТЧТЧР ЭКЛТТв ЦЮСТЭРК ЭК’ЬТЫТ ЛТХКЧ ЛШР‘ХТЪ 
ekologik muammolar majmuini hal etish jarayoni [14]. 

Shunday qilib, olimlar integrativlikdan umumiy pedagogik xususiyatni yuzaga chiqarib, tizimlilik va 

ketma-ФОЭХТФЧТЧР НТНКФЭТФ ЭКЦШвТХХКЫТНКЧ ФШ‘ЫК Ш‘гТНК ЮЦЮЦТв ЭКЫЭТЛНКРТ ЭШТПКЧТ ЭКЬЯТЫХКЬСТЧТ ФШ‘ЫЬКЭТЛ 
beradilar.  
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IЧЭОРЫКЭТЯХТФ ЭКЛТКЭ ЯК УКЦТвКЭ ЫТЯШУХКЧТЬСТЧТЧР ШЛ’вОФЭТЯ ЪШЧЮЧТвКЭТ ЛШ‘ХТЛ СТЬШЛХКЧКНТғ Falsafada 

ТЧЭОРЫКЭЬТвК ЫТЯШУХКЧТЬСЧТЧР ЪШЧЮЧТвКЭТ ЬТПКЭТНК ФШ‘ЫТХКНТ, Ю НТКХОФЭТФКЧТЧР ТЧФШЫЧТ ТЧФШЫ ЪТХТЬС ЪШЧЮЧТ, 
ЦТЪНШЫТв Ш‘гРКЫТЬСХКЫЧТЧР ЬТПКЭ Ш‘гРКЫТЬСХКЫТРК Ш‘ЭТЬС ЪШЧЮЧТ, ЪКЫКЦК-qarshiliklar birligi va kurashi qonuni 

kabi asosiy qonunlarni yuzaga cСТЪКЫЮЯМСТ ЛШ‘ХТЛ СТЬШЛХКЧКНТғ  
MТЪНШЫТв Ш‘гРКЫТЬСХКЫЧТЧР ЬТПКЭ Ш‘гРКЫТЬСХКЫТРК Ш‘ЭТЬСТ ЪШЧЮЧТ ЭШЦШЧХКЫНКЧ ЛТЫТ ЬТПКЭТНК ЭК’ХТЦНК 

ТЧЭОРЫКЭЬТвКЧТЧР вЮгКРК МСТЪТЬСТЧТ ЭК’ХТЦ ЦЮКЬЬКЬКЬТ ЭКХКЛКХКЫТЧТ ФКЬЛТв ЭКввШЫРКЫХТФ ЬТПКЭТЧТ ЫТЯШУХКЧЭТЫТЛ, 
mos ravishdagi oХТв ЭК’ХТЦ ЦЮКЬЬКЬКЬТРК Ш‘ЭФКгТЬС гКЫЮЫТвКЭТ ЦТЬШХТНК ФШ‘ЫТЬСТЦТг ЦЮЦФТЧғ BЮЧНК 
talabalarni kasbiy tayyorlashni yaxlitlashtirish har tomonlama rivojlangan shaxsni shakllantirishni, uning 

kasbiy muhim sifatlarini tarbiyalashni, ishlab chiqarishni avtomatlashtirish va kompyuterlashtirish 

ЬСКЫШТЭХКЫТНК вШ‘ЧКХЭТЫК ШХТЬС ЦКСШЫКЭТЧТ, вКЧРТ ТУЭТЦШТв-iqtisodiy sharoitlarda kasbiy tayyorgarlikning 

mazmuni va jarayonini erkinlashtirishni, muhandis-ЭОбЧТФ ЛТХТЦ, ФШ‘ЧТФЦК ЯК ЦКСШЫКЭХКЫ Ш‘ЫЧТЧТ ШЬСТЫТЬСЧТ, 
kasbiy tayyorРКЫХТФ УКЫКвШЧТНК ШХТв ЭК’ХТЦ ЦЮКЬЬКЬКХКЫТ ЛТЭТЫЮЯМСТХКЫТЧТЧР ТЬСХКЛ МСТЪКЫТЬС ЬСКЫШТЭХКЫТРК ЭОгНК 
ЦШЬХКЬСТЬСТЧТ ЭК’ЦТЧХШЯМСТ ЮЧЮЦХТ ЦОСЧКЭЧТЧР вКЧРТ ЬСКФХХКЫТЧТ УШЫТв ЪТХТЬСЧТ ЭКХКЛ ЪТХКНТ ДҚ5Жғ 

TК’ХТЦЧТЧР ЮгХЮФЬТгХТРТ ТЧЭОРЫКЭЬТвК ЯК ЮгЯТвХТФ ЛТХКЧ ЛТЫХТФНК ЭК’ХТЦЧТЧР ЭКЫФТЛТв ЪТЬЦТНК 
ЭК’ЦТЧХКЧКНТғ TК’ХТЦНК ТЧЭОРЫКЭЬТвКЧТ ЭК’ЦТЧХКЬС ОЬК ЩОНКРШРТФ УКЫКвШЧЧТЧР вКбХТЭХТРТЧТ ЭК’ЦТЧХКЬСЧТЧР 
гКЫЮЫТв ЬСКЫЭТ ЛШ‘ХТЛ СТЬШЛХКЧКНТғ 

BТгЧТЧРМСК, ТЧЭОРЫКЭЬТвК ЫТЯШУХКЧТЬС УКЫКвШЧТЧТЧР гКЫЮЫТв бЮЬЮЬТвКЭТ ЛШ‘ХТЛ СТЬШЛХКЧКНi, 

ЭКФЫШЫХКЧЮЯМСКЧХТФЧТЧР ШХНТЧТ ШХКНТ, ЯКЪЭЧТ ЭОУКЛ, КЧТЪ ЦКЪЬКНРК  вШ‘ЧКХЭТЫТХРКЧХТФЧТ КЧТЪХКвНТғ 
TК’ХТЦ ЭТгТЦТЧТ ПКЧХКЫ ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС КЬШЬТНК isloh qilish, bizningcha, yangi 

metodologiyani talab qiladi uni tashkil etish va birgalikda mantiqiy yondashuv Р‘ШвКЬТ ЭК’ХТЦЧТ mazmunan 

birlashtirishga, fanlararo aloqalar asosida integratsiyaning yetakchi shakli sifatida xizmat qiladi, bu esa yangi 

yondashuvga КЬШЬХКЧРКЧ Ш‘ЪЮЯ ЭКЫФТЛТ yordamida talabalar idrokining yaxlitligini yuzaga keltiradi [5].  

ВЮЪШЫТНКРТ ЭКНЪТЪШЭХКЫ ЯК ТХЦТв КЬКЫХКЫ ЭКСХТХТ ЬСЮЧТ ФШ‘ЫЬКЭКНТФТ, ЭК’ХТЦ ЬКЦКЫКНШЫХТРТЧТ ШЬСТЫТЬСЧТЧР 
КЬШЬТв вШ‘ЧКХТЬСХКЫТНКЧ ЛТЫТ ЭК’ХТЦ ЭЮЫХКЫТ, ЛШЬЪТМСХКЫТ, ПКЧХКЫ ЯК ЦКЯгЮХКЫКЫШ ТЧЭОРЫКЭЬТвКЧТ ЭК’ЦТЧХКЬСНТЫғ 

Bizning fikrimizcha, integrativ yondashuv – ЭК’ХТЦ НТНКФЭТФ tamoyilХКЫТЧТЧР СКЫ ЛТЫТ ЛТХКЧ Ш‘гКЫШ 
ЭК’ЬТЫНКРТ ТЧЭОРЫКЭЬТвК (ТХЦТвХТФ, ЭТгТЦХТХТФ ЯК ТгМСТХХТФ, ШЧРХТХТФ ЯК ПКШХХТФ, вКЪЪШХ ФШ‘ЫТЧТЬС, ЧКгКЫТвКЧТЧР 
КЦКХТвШЭ ЛТХКЧ ЛШР‘ХТЪХТРТ, ЛТХТЦНКЧ ПШвНКХКЧТЬС ТЦФШЧТвКЭТ ЯК ЦЮЬЭКСФКЦХТРТ, ЭКХКЛКХКrning individual 

бЮЬЮЬТвКЭХКЫТЧТ ТЧШЛКЭРК ШХТЬС) ЭКЦШвТХТЧТ ЪШ‘ХХКЬСЧТ КЧРХКЭКНТғ 
Integrativ yondashuv – pedagogik shart-sharoitlarni yaratgan holda integratsiyani amalga oshirishni 

ЭКХКЛ ОЭКНТ, вК’ЧТμ КЧТЪ Ш‘ЪЮЯ ПКЧХКЫТ ТЧЭОРЫКЭЬТвКЬТ гКЫЮЫКЭТЧТ ЮЦЮЦЧКгКЫiy asoslash, fanlar integratsiyasi 

ЬСКФХХКЫТ ЯК ШЩЭТЦКХ НКЫКУКХКЫТЧТ КЧТЪХКЬС, Ш‘ЪЮЯ ЦКЭОЫТКХТ ЭШ‘ЪЧКЬСЮЯ ЧЮЪЭКХКЫТ, ЮЧТЧР ОЭКФМСТ Р‘ШвКХКЫТ, 
Ш‘ЪЮЯ ПКЧХКЫТ НКЬЭЮЫХКЫТЧТ ЦЮЯШПТЪХКЬСЭТЫРЮЧМСК ЦШЬ ЮЬЮХХКЫ ЯК ФШ‘ЫТЧТЬСХКЫНКЧ ПШвНКХКЧТЬС, ЭКХКЛКХКЫЧТЧР 
ШХКЦ ЭШ‘Р‘ЫТЬТНКРТ вКбХТЭ ЛТХТЦХКЫТЧТ ЬСКФХХКЧЭТЫТЬС ЦКЪЬКНТНКРТ Ш‘ЪЮЯ ЯШЬТЭКХКЫТ ФКЛТХКЫғ IЧЭОРЫКЭТЯ ЭКЯЬТП, 
Ш‘ЪТЬСРК ТЧЭОРЫКЭТЯ вШЧНКЬСЮЯЧТ ЪШ‘ХХКРКЧ СШХНК, вЮЪШЫТНК ФОХЭТЫТХРКЧ ЩОНКРШРТФ ЬСКЫШТЭХКЫЧТ вКЫКЭКНТРКЧ 
Ш‘ЪТЭЮЯМСТ ПКШХТвКЭТРК ФШ‘Щ УТСКЭНКЧ ЛШР‘ХТЪ. 

BizЧТЧР ПТФЫТЦТгРК ФШ‘ЫК, ЭК’ХТЦРК ТЧЭОРЫКЭТЯ вШЧНКЬСЮЯ – ЛЮ ТЧЭОРЫКЭТЯ ШЦТХЧТЧР Ш‘ЪЮЯ УКЫКвШЧТНКРТ 
СКЪТЪТв ЭТЦЬШХТНТЫμ ЮвЮЬСРКЧ ЯКгТПКХКЫ, ЦКЬСР‘ЮХШЭ ЭКЫФТЛТ, ЬСКФХТ, ЦОЭШНХКЫТ, ФШ‘ЫТЧТЬСХКЫТ, ЯШЬТЭКХКЫ, ЭКХКЛКХКЫ 
вКбХТЭ НЮЧвШЪКЫКЬСТ ЬСКФХХКЧТЬСТРК ЭК’ЬТЫ ФШ‘ЫЬКЭКНТРКЧ, ЮЬСЛЮ ЬШСКНКРТ ЭКХКЛКХКЫ ЭТгТЦХТ ЛТХТЦХКЫТЧТ вКЫКЭТЬС 
ЮМСЮЧ вШЧНШЬС ПКЧХКЫ Ш‘гКЫШ ЛШР‘ХТЪ ЦКЭОЫТКХХКЫТЧТ Ш‘ЫРКЧТЬС ЯШЬТЭКХКЫТғ 

ВЮЪШЫТНКРТ ПТФЫХКЫНКЧ ФОХТЛ МСТЪЪКЧ СШХНК КвЭТЬС ЦЮЦФТЧФТ, ТЧЭОРЫКЭЬТвК ЭЮЫХТ бТХ ПКЧХКЫ ЛШ‘вТМСК 
ЦКЬСР‘ЮХШЭХКЫНК Ш‘ЫРКЧТХКНТРКЧ ЭЮЬСЮЧМСКХКЫ, ЪШЧЮЧХКЫ ШЫКЬТНКРТ КХШЪКЧТ Ш‘ЫЧКЭТЛ ЛОЫТЬС ЯК вКбХТЭХКЬСЭТЫТЬС 
ЛШ‘ХТЛ, Ш‘ЪТЭТЬСНК ЯЮУЮНРК ФОХРКЧ Ш‘ЪЮЯ ПКЧХКЫТЧТЧР КХШЪКНШЫХТРТЧТ Ш‘ЫЧКЭТЬС, ЭТгТЦХТ вШЧНКЬСЮЯЧТ ЭШ‘ХТЪ УШЫТв 
ЪТХТЬС ТЦФШЧТЧТ ЛОЫКНТғ DОЦКФ, ЭК’ХТЦ УКЫКвШЧТЧТЧР ФШ‘Щ jihatli muammolarini har tomonlama ochib berish 

ТЦФШЧТЧТ ЛОЫЮЯМСТ ПКЧХКЫКЫШ КХШЪКХКЫ ЭТгТЦТ ЯК ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ШХТв ЭК’ХТЦ ЭТгТЦТ ШХНТНКРТ ЦЮСТЦ 
vazifalardan biridir.  

TК’ХТЦЧТ ЦШНОЫЧТгКЭЬТвК ЪТХТЬС ЧКПКЪКЭ ЮЧТЧР ЭКЫФТЛТЧТ вКЧРТХКЬС, ЛКХФТ ПКШ l innovatsion 

ЭОбЧШХШРТвКХКЫЧТЧР ЪШ‘ХХКЧТХТЬСТ, ЭК’ХТЦНК ФШРЧТЭТЯ ТУШНТв вШ‘ХХКЫЧТ ЫТЯШУХКЧЭТЫТЬС, ЭК’ХТЦ УКЫКвШЧТЧТ 
КЧ’КЧКЯТв ФШ‘ЫТЧТЬСНКЧ ЩОНКРШРТФ ЭКНЪТЪШЭХКЫНК ЬТЧКХРКЧ вКЧРТ ЬЩОФЭЫНКРТ ТЧЧШЯКЭЬТШЧ 
ТЧЭОРЫКЭЬТвКХКЬСРКЧ ЭК’ХТЦЧТ ЪШ‘ХХКЬС ЛТХКЧ вКЧРТХКЬСЧТ ЭК’ФТНХКвНТғ IЧЭОРЫКЭТЯ ЭК’ХТЦЧТ КЦКХРК ШЬСТЫТЬС 
natijasida integratsiyalashgan darslar uchun imkoniyatlar kengayadi, voqelikni yaxlit idrok etish ilmiy 

ЬСКФХХКЧТЬСТРК СТЬЬК ЪШ‘ЬСКНТ Д7Жғ 
TК’ХТЦ ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ЛТХТЦХКЫЧТ ЦЮЯКППКЪТвКЭХТ Ш‘гХКshtirishning zaruriy sharti sifatida, 

ЭКФЫШЫХКЬС УКЫКвШЧТНК ЮвЮЬСЦКЯТв КХШЪКХКЫЧТ вКЫКЭТЬС, ЮгЯТвХТФЧТ УШЫТв ЪТХТЬС ЮЬЮХТ ЬТПКЭТНК ФШ‘ЫТЛ МСТЪТХКНТ [6]. 

ВОЧРТХ ЬКЧШКЭ ЬШСКЬТ ЮЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТЧТ Ш‘ЪТЭТЬС ЦОЭШНТФКЬТНК вШЫТЭТХРКЧ 
yondashuvlar jЮНК ФШ‘Щ ЯК бТХЦК-бТХғ QЮвТНК  ЮХКЫНКЧ ЛК’гТ ЛТЫХКЫТЧТ ФШ‘ЫТЛ Ш‘ЭКЦТг (Қ-jadvalga qarang). 

ВЮЪШЫТНК ЬКЧКЛ Ш‘ЭТХРКЧ Ш‘ЪТЭТЬС ЦОЭШНТФКЬТНКРТ вШЧНКЬСЮЯХКЫНКЧ ЮЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТ 
ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬСНК ЭТгТЦХТ вШЧНКЬСЮЯ, ТЧНЮФЭТЯ-ongli yondashuv, struktural-funksional 
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вШЧНКЬСЮЯХКЫ ЪШ‘ХХКЧТХНТғ MКгФЮЫ вШЧНКЬСЮЯХКЫЧТЧР КПгКХХТФХКЫТ ЧКгКЫТв ЛТХТЦХКЫЧТ КЦКХТв ФШ‘ЧТФЦКХКЫРК 
КвХКЧТЬСТ, Ш‘ЫРКЧТХКвШЭРКЧ СШНТЬК ЯК УКЫКвШЧХКЫЧТ (ЛТЫШЫ ЛОХРТХКЫТ КЬШЬТНК ЭКЬЧТПХКЬС, ЭКЬКЯЯЮЫХКЫ, ЭЮЬСЮЧМСКХКЫ 
va qonuniy КХШЪКХКЫЧТ Ш‘ЫЧКЭТЬС) ТЦФШЧТвКЭТ, КЦКХТв ПКШХТвКЭЧТ ТЬСХКЛ МСТЪКЫТЬС ПКШХТвКЭТ ЛТХКЧ ЛШР‘ХКЬС 
(ЭКУЫТЛКХКЫ ЯК КЦКХТвШЭХКЫНКЧ УКЫКвШЧ ЯК ЪШТНКХКЫЧТ КЧРХКЬСРК ЪКЫКЛ ЛШЫТЬС), ЦКгЦЮЧ ЛТХКЧ ТПШНК ФШ‘ХКЦТЧТЧР 
amaliy faoliyat bilan uzviy birlikni hisobga olish imkonini berishi bilan ifodalanadi. 

 

1-УКНvКХ. UЦuЦФКsЛТв vК ТбtТsosХТФ ПКЧХКrТЧТ o‘qТtТsС ЦОtoНТФКsТНК вorТtТХРКЧ вoЧНКsСuvХКr 

№ Nomlanishi Mazmuni 

1 Tizimli yondashuv O‘ЫРКЧТХКвШЭРКЧ СШНТЬК ЯК УКЫКвШЧХКЫЧТ ЛТЫШЫ ЛОХРТХКЫТ КЬШЬТНК 
tasniflash, tasavvurlar, tЮЬСЮЧМСКХКЫ ЯК ЪШЧЮЧТв КХШЪКХКЫЧТ Ш‘ЫЧКЭТЬС 

2. Bixevioristik 

yondashuv 

O‘ЫРКЧТХКвШЭРКЧ ЦКЭОЫТКХЧТ ЦОбКЧТФ ЫКЯТЬСНК ФШ‘Щ ЦКЫЭКХКЛ 
ЭКФЫШЫХКЬС ШЫЪКХТ ЮЧРК НШТЫ ФШ‘ЧТФЦК ЯК ЦКХКФКХКЫ СШЬТХ ЪТХТЬС 

3. Induktiv-ongli 

yondashuv 

Tajribalar va amaliyotlardan jarayon va qoidalarni anglashga qarab 

borish 

4. Funksional-semantik 

yondashuv 

TКХКЛКХКЫЧТЧР ЧКгКЫТв ЛТХТЦНКЧ Ш‘г ПКШХТвКЭТНК ПШвНКХКЧТЬСТНК 
ЦК’ХЮЦШЭХКЫЧТ ОЬРК ШХТЬС ЯК ЪШ‘ХХКЬСНКРТ КЬШЬТв ШЦТХ – bilim va 

ФШ‘ЧТФЦКХКЫНКЧ ПШвНКХКЧТЬСНКРТ ЯКгТПКЬТ ЯК ЦК’ЧШЬТ ЮЬЭТНagi ishlar 

5. Kommunikativ 

yondashuv 

Predmetni yoki uning belgisini, yohud bajargan ish-harakatini va 

hokazolarni bajarish maqsadi sifatidagi mantiqiy-semantik yoki 

mantiqiy-ЦК’ЧШЯТв УТСКЭНКЧ ЭКХЪТЧ ЪТХТЧРКЧ вШЧНКЬСЮЯ, ЦЮХШЪШЭ 
jarayoni 

6. Strukturali -

funksional 

yondashuv 

MКгЦЮЧ ФШ‘ХКЦТ ЛТХКЧ ТПШНК ФШ‘ХКЦТЧТЧР КЦКХТв ПКШХТвКЭ ЛТХКЧ 
nisbatlanadigan shakli orasidagi uzviy birlikni hisobga olish imkonini 

beradi 

 

MК’ХЮЦФТ, Ш‘ЪТЭТЬС ЭКЦШвТХХКЫТ – ЛЮ Ш‘ЪТЭТЬС ЯК Ш‘ЪТЬСЧТЧР Ш‘гКЫШ КХШЪКЬТ бЮЬЮЬТвКЭТЧТ КЧТЪХШЯМСi 

ЭК’ХТЦ УКЫКвШЧТЧТ ЭКЬСФТХ ОЭТЬС ЯК КЦКХРК ШЬСТЫТЬСРК ЪШ‘вТХРКЧ ЦО’вШЫТв ЭКХКЛХКЫ ЯК ЛШЬСЪКЫЮЯМСТ Р‘ШвКХКЫНТЫғ 
TТгТЦХТХТФ ТЧЭОРЫКЭЬТвК ЛТХКЧ ЭК’ЦТЧХКЧКНТғ KОЭЦК-ketlik va uzviylik aloqalariga rioya qilish – 

Ш‘ЪТЭТЬСЧТЧР ЭТгТЦХТХТРТ ЯК ТгМСТХХТРТЧТ УШЫТв ЪТХТЬСЧТЧР ЦЮСТЦ ЬСКЫЭХКЫТНКЧ ЛТЫТ ЛШ‘ХТЛ СТЬШЛХКЧКНТғ 
IЧЭОРЫКЭЬТвК ЭКЦШвТХТ ФШЧЬЭЫЮФЭТЯ ТЧФШЫ ЪТХТЬС Р‘ШвКЬТЧТ ТПШНКХКЛ, ЮЧТЧР ЦШСТвКЭТ ШХНТЧРТХКЫЧТЧР 

kelgusida rivojlanishi, boyitilishi va joriy qilinishida ifodalanadi. Demak, integratsiya tamoyillarini uzviylik, 

tizimlilik va ketma-ФОЭХТФ ЭКЦШвТХХКЫТ УШЫТв ЪТХТЧРКЧНКЧ ЬШ‘ЧРРТЧК КЦКХНК ЪШ‘ХХКЬС, ЦКЭОЫТКХ ЦКгЦЮЧТЧТ, 
ЛТХТЦХКЫ СКУЦТЧТ ЭШ‘Р‘ЫТ КЧТЪХКЬС гКЫЮЫғ  

DОЦКФ, ТЧЭОРЫКЭТЯ ЭК’ХТЦ ЦКгЦЮЧТЧТ ЭКФШЦТХХКЬСЭТЫТЬС УКЫКвШЧТНК ЮЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТ 
Ш‘ЫЭКЬТНК ТЧЭОРЫКЭЬТвКЧТ ЭК’ЦТЧХКЬС ЭКЦШвТХТЧТЧР ТЦФШЧТвКЭХКЫТЧТ ФШ‘ЫТЛ МСТЪТЬС ЦЮСТЦ КСКЦТвКЭ ФКЬЛ ОЭКНТғ 
FКЧХКЫКЫШ ТЧЭОРЫКЭЬТвК Ш‘ЪТЭТЬСЧТЧР ЮгЯТвХТФ, ФОЭЦК-ketlik, tizimlilik, aloqadorlik va innovatsion kabi didaktik 

ЭКЦШвТХХКЫТ ЛТХКЧ ЛШР‘ХТЪХТФНК Ш‘гТЧТЧР КЦКХТв ЧКЭТУКЬТЧТ ФШ‘ЫЬКЭКНТғ MКгФЮЫ ЭКЦШвТХХКЫЧТ ЮЦЮЦХКЬСЭТЫТЛ, 
yuqoridagidek ifodaladik (1-rasmga qarang). 

Ketma-ФОЭХТФ ЭКЦШвТХТ ЩОНКРШРТФ УКЫКвШЧ ЛШ‘Р‘ТЧХКЫТ ЯК ЛШЬЪТМСХКЫТЧТЧР ЭКЫЭТЛТ, ЪКЭ’Тв КХЦКЬСЮЯТЧТ 
КЧТЪХКвНТ, ЮгЯТвХТФ ЭКЦШвТХТ ОЬК ЪШ‘ЬСЧТ ЛШЬЪТМСlar ichki aloqasining mavjudligini, ketma-ketlik joriy 

ЪТХТЧТЬСТЧТЧР бЮЬЮЬТвКЭТЧТ ФШ‘гНК ЭЮЭКНТғ 
TТгТЦХТХТФ ЭКЦШвТХТ ЛТХТЦ, ФШ‘ЧТФЦК ЯК ЦКХКФКХКЫ Ш‘ЫЭКЬТНКРТ ЦК’ХЮЦ КХШЪКХКЫЧТ, ЩОНКРШРТФ УКЫКвШЧ 

вКбХТЭХТРТЧТ ЭК’ЦТЧХШЯМСТ ЮвЮЬСЦКХКЫ ЭШ‘ЩХКЦТЧТ ЧКгКЫНК ЭЮЭКНi. Uzviylik tamoyili umumiy jarayondagi turli 

бТХ ЭТгТЦХКЫЧТЧР ШЫРКЧТФ НТЧКЦТФКЬТЧТ ЭК’ЦТЧХКЛ, ФШ‘ЫЬКЭТХРКЧ КХШЪКХКЫ бЮЬЮЬТвКЭТЧТ, ЮХКЫЧТЧР ТМСФТ ЭКЛТКЭТЧТ 
ochib beradi.  
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1-rКsЦ. TК’ХТЦ ТЧtОРrКtsТвКsТЧТ tК’ЦТЧХКsСРК вo‘ЧКХtТrТХРКЧ pОНКРoРТФ tКЦoвТХХКr 

 

IЧЭОРЫКЭТЯХТФ ЭКЦШвТХТ Ш‘ЪТЭТЬС УКЫКвШЧТЧТ ЭКЬСФТХ ОЭТЬС ЧКгКЫТвКЬТРК ЭОРТЬСХТ ЛШ‘ХРКЧ ЮЬХЮЛТв ЯК 
КЦКХТвШЭ ЦКЬКХКХКЫТЧТ КФЬ ОЭЭТЫЮЯМСТ ЦЮЧЭКгКЦХТФ (ЛКЫЪКЫШЫХТФ)ХКЫРК ОРК ЛШ‘ХКНТғ SHЮЧТ ЭК’ФТНХКЬС УШТгФТ, 
Ш‘ЪТЭТЬСЧТЧР ТЧЭОРЫКЭЬТвКЧТ ЭК’ЦТЧХКЬС ЭКЦШвТХТ ЛШЬСЪК ЮЦЮЦНТНКФЭТФ ЭКЦШвТХХКЫ ЛТХКЧ ЯК бЮЬЮЬКЧ – 

ЭК’ХТЦНКРТ ЭТгТЦХТХТФ ЯК ФОЭЦК-ФОЭХТФ ЭКЦШвТХТ ЛТХКЧ Ш‘гКЫШ ЮгЯТв ЭК’ЬТЫХКЬСКНТғ БЮННТ ЬСЮЧНКв Ш‘ЪТЭТЬСЧТЧР 
integrativ tamoyili faqat umumdidaktik tamoyillar bilaЧ ЮЦЮЦХКЬСРКЧ Ш‘гКЫШ ЭК’ЬТЫНК, ЬСЮЧТЧРНОФ, ФКЬЛТв 
ЭК’ХТЦ СШХКЭТНК НТНКФЭТФ ЭКЦШвТХХКЫ ЛТХКЧ ЭШ‘ХТЪ УШЫТв ЪТХТЧТЬСТ ЦЮЦФТЧғ 

IЧЭОРЫКЭЬТвКЧТ НТНКФЭТФ НКЫКУКНК ФШ‘ЫТЛ МСТЪТЬС ЛТгЧТЧР ЭКНЪТЪШЭТЦТг ЬШСКЬТРК ФТЫКНТғ U ЩОНКРШРТФ 
jarayonning barcha quyi tuzilmalariЧТ ЪКЦЫКЛ ШХКНТ, вК’ЧТμ ЦКЪЬКНХКЫТ, ЭКЦШвТХХКЫТ, ЦКгЦЮЧТ, ЮЬЮХХКЫТ, 
ЯШЬТЭКХКЫТ ЯК ЬСКФХХКЫТғ UЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТЧТ Ш‘ЪТЭТЬСНК ПКЧХКЫ ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ЮМСЮЧ 
ЪЮвТНКРТ ЭКЦШвТХХКЫЧТ ЪШ‘ХХКЬС ЦКЪЬКНРК ЦЮЯШПТЪНТЫμ 

ЦКЪЬКНРК вШ‘ЧКХЭТЫТЬС ЭКmoyili; 

ЭК’ХТЦ ЯК ЭКЫЛТвКЧТЧР ЛТЫХТФ ЭКЦШвТХТҲ 
Ш‘гКЫШ КХШЪКНШЫХТФ ЭКЦШвТХТҲ 
ЭШ‘ХТЪХТХТФ (ЦЮФКЦЦКХХТФ) ЭКЦШвТХТҲ 
izchillik tamoyili;  

uzviylik tamoyili.  

Bu tamoyillar metodik tizim komponentlarini amalga oshirishda yuzaga keladi va integratsiya 

jarayonini ЭТгТЦХТ КЦКХРК ШЬСТЫТЬСНК КЬШЬТв ЯШЬТЭК ЛШ‘ХТЛ бТгЦКЭ ЪТХКНТғ  
TК’ХТЦ ЦКгЦЮЧТЧТ ТЧЭОРЫКЭТЯ ЭКЬСФТХ ОЭТЬС ТХЦТвХТФ, ПКШХХТФ, ЭЮЬСЮЧКЫХТХТФ, ЭК’ХТЦ ЯК ЭКЫЛТвКЧТЧР ЛТЫХТРТ, 

ФШ‘ЫРКгЦКХТХТФ ЯК ЦЮЧЭКгКЦХТХТФ, ФОЭЦК-ketlik, izchillik, uzviylik kabi didaktik tamoyillar asosida amalga 

ШЬСТЫТХКНТғ IЧЭОРЫКЭТЯХТФ ЭКЦШвТХТ ШЫЪКХТ Ш‘ЭТХРКЧ Ш‘ЪЮЯ ЦКЭОЫТКХТ вШЫНКЦТНК вКЧРТ Ш‘ЭТХТЬСТ ФОЫКФ ЛШ‘ХРКЧ 
Ш‘ЪЮЯ ЦКЭОЫТКХТ ЮМСЮЧ КЬШЬ вКЫКЭТХКНТғ OХТв ЭК’ХТЦ ЭТгТЦТНК ТЧЭОРЫКЭЬТвК ЛКФКХКЯЫТКЭ ЭК’ХТЦ вШ‘ЧКХТЬСХКЫТ 
umumkasbiy va ixtisoslТФ ПКЧХКЫТ Ш‘ЫЭКЬТНКРТ ЛШР‘ХКЧТЬСЧТ ЭКЪШгШ ОЭКНТғ BЮЧРК ФШ‘ЫК – bakalavriaturada 

Ш‘ЪТЭТХКНТРКЧ ЮЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТ ЛТЫ-ЛТЫТ ЛТХКЧ ЛШР‘ХТЪ ЛШ‘ХТЬСТ, ЮХКЫ Ш‘ЫЭКЬТНК ЮгТХТЬС ЛШ‘ХЦКЬХТРТ 
lozim.  

MШСТвКЭТРК ФШ‘ЫК integratsiya tamoyilini uch turga ajratish maqsadga muvofiq: tizimli, funksional va 

mazmuniy integratsiya. Tizimli integratsiya – ПКЧХКЫ Ш‘ЫЭКЬТНКРТ ЛШР‘ХКЧТЬСЧТ ЭКЪШгШ ОЭКНТ, ЮЧРК ФШ‘ЫК 
ixtisoslik fanlari bir-ЛТЫТ ЛТХКЧ ЛШР‘ХТЪ ЛШ‘ХТЬСТ, ЮХКЫ Ш‘ЫЭКЬТНК ЮгТХТЬС ЛШ‘ХЦКЬХТРТЧТ ЭК’ЦТЧХКвНТғ FЮnksional 

integratsiya – ПКЧХКЫ бЮЬЮЬТвКЭХКЫТЧТ (ЦК’ЧШ, ЬСКФХ ЯК ЪШ‘ХХКЧТЬСХКЫТ) ЦК’ХЮЦ ТгМСТХХТФНК Ш‘ЫРКЭТХТЬСТЧТ ЭКЪШгШ 
etadi. Mazmuniy integratsiya – ЭК’ХТЦ ЦКЯгЮХКЫТЧТ ЛТЫ-ЛТЫТ ЛТХКЧ ЦКЧЭТЪТв ЛШР‘ХКЧТЬСТЧТ ЭК’ЦТЧХКвНТғ  

  

Uzviylik  

tamoyili 
BКЫМСК ШЛ’вОФЭХКЫ, 

hodisalar, jarayonlar 

orasidagi umumiy 

ЛШР‘ХТЪХТФХКЫ КФЬ ОЭТЬСТ 
INTEGRATSIYANI 

TA’MINLASH 
TAMOYILLARI 

Ketma-ketlik 

tamoyili 

Innovatsion 

tamoyil 

Pedagogik  

jarayon 

ЛШ‘Р‘ТЧХКЫТ, 
tartibi va 

ularning 

ЪКЭ’Тв  
almashinuvi 

Pedagogik 

jarayonlarda        

ЛКЫМСК Ш‘ЪЮЯ 
maqsadlari 

zamonaviyligi, 

xorijiy tajribalarga 

mosligi 

Tizimlilik 

tamoyili 

Aloqadorlik 

tamoyili 

BТХТЦ, ФШ‘ЧТФЦК 
va malakalar 

orasidagi aloqalar, 

pedagogik 

jarayonlar 

yaxlitligi 

Mantiqiy qonun               

ЯК  ЛШ‘ХТЦХКЫ, 
nazariyalar  va 

НКХТХХКЫ Ш’ЫЭКЬТНКРТ 
ichki va tashqi 

aloqalar 
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2-rasm. O‘quv УКrКвoЧТНК ТЧtОРrКtsТвКЧТЧР turХТ НКrКУКХКrТНКЧ ПoвНКХКЧТsС 

 
BТгЧТЧР ПТФЫТЦТгМСК, ТЧЭОРЫКЭЬТвК ЭК’ХТЦЧТЧР ЮЦЮЦЩОНКРШРТФ ЭКЦШвТХ ЛШ‘ХТЛ, Ш‘ЪЮЯ УКЫКвШЧТНК ЭК’ХТЦ 

ЦКгЦЮЧТЧТ, Ш‘ЪТЭТЬСЧТЧР ЬСКФХ, ЦОЭШН ЯК  ЯШЬТЭКХКЫТЧТ Ш‘г ТМСТРК ШХКНТғ O‘ЪЮЯ-tarbiyaviy ishning natijalarini 

ЯК УКЫКвШЧЧТЧР вКбХТЭХТРТЧТ ЭК’ЦТЧХКЬС ЯКгТПКХКЫТРК ЦШЬ ФОХЮЯМСТ ЩОНКРШРТФ ЭТгТЦЧТ ЪКвЭК ЪЮЫТЬС вШ‘ХТ ЛТХКЧ 
Ш‘ЪЮЯ-ЭКЫЛТвКЯТв УКЫКвШЧЧТЧР ТЧЭОРЫКЭЬТвКЬТЧТ КЦКХРК ШЬСТЫТЬС ЦЮЦФТЧғ BЮЧТЧР КЬШЬТв ЬСКЫЭТ ЛШ‘ХТЛ, 
ЭК’ХТЦЧТЧР ЦКгЦЮЧТ, ЦОЭШНХКЫТ ЯК ЯШЬТЭКХКЫТ ЛШ‘вТМСК ТЧЭОРЫКЭЬТвКЬТ СТЬШЛХКЧКНТғ TК’ХТЦ ТЧЭОРЫКЭЬТвКЬТЧТ 
ЭК’ЦТЧХКЬСРК вШ‘ЧКХЭТЫТХРКЧ ЩОНКРШРТФ ПКШХТвКЭЧТЧР ЦКгЦЮЧТ ТЧЭОРЫКЭЬТвКЧТ ЭК’ЦТЧХКЬС ЭКЦШвТХХКЫТЧТЧР 
funksiyalari, talablari va qoidalarida ochib beriladi.  

TК’ХТЦ ТЧЭОРЫКЭЬТвКЬТ НОвТХРКЧНК, ЧКПКЪКЭ ЛТХТЦХКЫЧТ ПКЧХКЫКЫШ ЛШР‘ХКЧТЬСТ, ЛКХФТ Ш‘ЪТЭТЬС 
ЭОбЧШХШРТвКХКЫТ, ЮЬЮХ ЯК ЬСКФХХКЫТ ТЧЭОРЫКЭЬТвКЬТ СКЦ ЭЮЬСЮЧТХКНТғ O‘ЪЮЯ УКЫКвШЧТНК ЬКЦКЫКНШЫХТФФК ОЫТЬСТЬС 
ЮМСЮЧ ТЧЭОРЫКЭЬТвКЧТЧР ЭЮЫХТ ФШ‘ЫТЧТЬСХКЫТНКЧ ПШвНКХКЧТЬС ЦЮЦФТЧғ (қ-rasmga qarang)   

BТгЧТЧРМСК, Ш‘ЪЮЯ НКЬЭЮЫХКЫТНКРТ ТЧЭОРЫКЭЬТвК (ЦКЯгЮХКЫКЫШ ЮвР‘ЮЧХТФ)Ҳ ЦШНЮХХКЬСРКЧ ТЧЭОРЫКЭЬТвК 
(ЭЮЫНШЬС Ш‘ЪЮЯ ПКЧХКЫТРК ШТН ЛТХТЦ ЯК ЭЮЬСЮЧМСКХКЫЧТ ЭТгТЦХКЬСЭТЫРКЧ СШХНК ЭКЪНТЦ ОЭТЬС)Ҳ ТЧЭОРЫКЭТЯ НКЬЭЮЫХКЫ 
(НКЬЭЮЫХКЫНК ЛТЫ ЧОМСК Ш‘ЪЮЯ ЩЫОНЦОЭТ вШФТ Ш‘ЪЮЯ ПКЧХКЫТРК ШТН ЦКЯгЮХКЫЧТ ЮвР‘ЮЧХКЬСЭТЫРКЧ СШХНК ЭКЪНТЦ 
ОЭТЬС)Ҳ ЦКЯгЮХКЫКЫШ ТЧЭОРЫКЭЬТвК (КвЧТ ЛТЫ ФЮЫЬ НШТЫКЬТНК ЛОЫТХКНТРКЧ Ш‘ЪЮЯ ЦКЭОЫТКХХКЫТЧТ ЛШЬСЪК ЛТЫ ФЮЫЬ 
Ш‘ЪЮЯ ЦКЭОЫТКХТ ЛТХКЧ ЮвР‘ЮЧХКЬСЭТЫТЬС)Ҳ ЦКЯгЮХКЫЧТ ФОЭЦК-ket bayon etish asosidagi intОРЫКЭЬТвК (Ш‘ЪЮЯ 
ЦКЭОЫТКХТЧТ ЛКвШЧ ОЭТЬСНКРТ ФШЧЬОЧЭЫТгЦ ЭКЦШвТХТ, вК’ЧТ ШХНТЧРТ Ш‘ЪЮЯ ЦКЭОЫТКХТЧТЧР ФОвТЧРТЬТЧТ ЦКгЦЮЧКЧ 
ЭШ‘ХНТЫТЬСТ)Ҳ КбЛШЫШЭ ЭОбЧШХШРТвКХКЫТ КЬШЬТНКРТ ТЧЭОРЫКЭЬТвК (Ш‘ЪЮЯ ПКЧХКЫТЧТ ФШЦЩвЮЭОЫ ЭОбЧШХШРТвКХКЫТ КЬШЬТНК 
Ш‘ЪТЭТЬС)НКЧ ТЛШЫКЭНТЫ [15]. 

FКЧХКЫКЫШ КХШЪКХКЫ ЦЮКЦЦШЬТЧТЧР ЮЬХЮЛТв ЦШСТвКЭТНК Ш‘ЪЮЯ УКЫКвШЧТ ЬСЮЧНКв ЭКЬСФТХ ОЭТХКНТФТ, ЮЧНК 
ЛШЬСЪК ПКЧХКЫЧТ Ш‘ЫРКЧТЬС ЮМСЮЧ ЛТЫ ПКЧЧТ Ш‘ЫРКЧТЬСНК ОРКХХКЧРКЧ ЛТХТЦ, ФШ‘ЧТФЦК ЯК ЦКХКФКХКЫЧТЧР 
ПШвНКХКЧТХТЬСТ Ш‘г Ш‘ЫЧТРК ОРК ЛШ‘ХКНТғ DОЦКФ, ПКЧХКЫКЫШ КХШЪКХКЫЧТЧР КЬШЬТв ЦКЬКХКЬТ ЛШ‘ХТЛ, ЮХКЫЧТЧР 
ЦЮЦФТЧ ЛШ‘ХРКЧ КХШЪКХКЫТЧТЧР КЬШЬТв ШЪТЦХКЫТЧТ КЧТЪХШЯМСТ ЭКЬЧТПТ СТЬШЛХКЧКНТ, вК’ЧТ Ш‘ЪТЭТХКНТРКЧ 
ЦКЭОЫТКХХКЫ, ЛК’гТ ФШ‘ЧТФЦКХКЫ, ТХЦТв ЮЬЮХХКЫ ЦКгЦЮЧТЧТЧР ЮЦЮЦХКЬСЭТЫТХРКЧХТРТ ЭЮЬСЮЧТХКНТғ  

OХТЦХКЫ ЭК’ФТНХКЬСТМСК, ПКЧХКЫКЫШ КХШЪКНШЫХТФ ТУЭТЦШТв УКЫКвШЧ ЛШ‘ХТЛ, ПКЧХКЫЧТ ЛШР‘ХШЯМСТ ЬЮЛ’ОФЭХКЫЧТ 
ЮХКЫЧТЧР ЭКЛТТв, ТУЭТЦШТв ЯК ЬСКбЬТв ЦКЯУЮНХТФХКЫ ЪШЧЮЧТв ЛШР‘ХТЪХТФХКЫТ ЯК КЦКХТв ШЦТХХКЫТРК вКЧКНК 
МСЮЪЮЫЫШЪ ФШРЧТЭТЯ ФТЫТЛ ЛШЫТЬС «НШТЦТв» УКЫКвШЧТНТЫ Д4Жғ 

O‘ЪЮЯ УКЫКвШЧТНК ПКЧХКЫКЫШ КХШЪКНШЫХТФЧТЧР ТЦФШЧТвКЭХКЫТЧТ ЭШ‘Р‘ЫТ ТНЫШФ ОЭТЬСЧТЧР Ш‘гТРК бШЬХТРТ 
ЬСЮЧНКФТ, ЭКХКЛКХКЫ ЮЬСЛЮ ШЛ’ОФЭХКЫЧТЧР ЛТЫ-ЛТЫТРК ЦКгЦЮЧКЧ ЛШР‘ХКЧТЬСТЧТ, ЛТЫТ ТФФТЧМСТЬТЧТ ЭШ‘ХНТЫТЬСТЧТ, 
ularni bir-ЛТЫТНКЧ КУЫКЭТЛ Ш‘ЫРКЧТЬС ЦЮЦФТЧ ОЦКЬХТРТЧТ ЭЮshunadilar. 

DОЦКФ, ЭК’ХТЦНК ТЧЭОРЫКЭЬТвК ЦЮКЦЦШЬТЧТ ЭШ‘ХК СКХ ОЭТЬС ЮМСЮЧ ЧКПКЪКЭ ПКЧХКЫКЫШ, КХШЪКНШЫ ЭК’ХТЦ 
ЭЮЫХКЫТ ЯК ФЮЫЬХКЫКЫШ ТЧЭОРЫКЭЬТвКРК О’ЭТЛШЫ ЛОЫТЬС, ПКЧ ЯК ТЬСХКЛ МСТЪКЫТЬС ШЫКЬТНКРТ ТЧЭОРЫКЭЬТвКЧТ Ш‘ЫЧКЭТЬС, 
Ш‘ЪТЭТЬСЧТЧР ЬСКФХ, ЦОЭШН, ЯШЬТЭКХКЫТНК СКЦ ТЧЭОРЫКЭЬТвКЧТ ЭК’ЦТЧХКЬС ЦЮСТЦНТЫғ ВUЪШЫТНКРТ ПТФЫХКЫНКЧ 
ФШ‘ЫТЧТЛ ЭЮЫТЛНТФТ, ТЧЭОРЫКЭЬТвК ФОЧР ЪКЦЫШЯХТ ЭЮЬСЮЧМСК ЛШ‘ХТЛ, ЭК’ХТЦ-tarbiya jarayonini tadqiq qilish va 

ЛШЬСЪКЫТЬСЧТ ЭК’ЦТЧХКвНТ СКЦНК ПКЧЧТЧР ЦКЪЬКНТЧТ ЫШ‘вШЛРК МСТЪКЫТЬСРК ТЦФШЧТвКЭ yaratadi.  

 

FANLARNI O’QITISHDA INTEGRATSIВANING TURLI 
KO‘RINISHLARIDAN FOВDALANISH 

O’ЪЮЯ ЦКЭОЫТКХТЧТ 
bayon etishda 

ШХНТЧРТ Ш’ЪЮЯ 
materialining 

keyingisini 

mazmunan 

ЭШ’ХНТЫТЬСТ 

Bir kurs doirasida 

Ш’ЪЮЯ 
materiallarini 

boshqa bir kurs 

Ш’ЪЮЯ ЦКЭОЫiali 

bilan 

ЮвР‘ЮЧХКЬСЭТЫТЬС 

O’ЪЮЯ 
modullaridagi 

integratsiya 

Integrativ 

(fanlararo) 

dasturlar 

Mavzulararo 

integratsiya 

Fan dasturlarida       

ЛТЫ ЧОМСК Ш’ЪЮЯ 
predmeti yoki               

Ш’ЪЮЯ ПКЧХКЫТРК ШТН 
mavzularni 

integratsiyalab 

taqdim etish 

Axborot 

texnologiyalari 

asosidagi 

integratsiya 

 

TЮЫНШЬС Ш’ЪЮЯ 
fanlariga oid 

bilimlarni 

tizimlashtirgan 

holda taqdim  

etish 

Mavzularni ketma-

ket bayon etish 

asosidagi 

integratsiya 

 O’ЪЮЯ ПКЧХКЫТЧТ 
kompyuter 

texnologiyalari va 

multimediya 

vositalari asosida 

Ш’ЪТЭТЬС 
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O‘ЪТЭТХКвШЭРКЧ ПКЧЧТЧР ЦКгЦЮЧТЧТ МСЮЪЮЫЫШЪ ЯК ФОЧРЫШЪ ЪКЦЫКЛ ШХТЬС ЮМСЮЧ Ш‘ЪЮЯ УКЫКвШЧТНКРТ 

ЛК’гТ ЛШР‘ХКЧТЬСХКЫ ЯК КХШЪКНШЫХТФНКЧ ПШвНКХКЧТЬС ЭК’ХТЦНК ТУШЛТв ЧКЭТУКХКЫ ЛОЫТЬСТ ЩОНКРШРТФ ЯК ЮЬХЮЛТв 
tadqiqotlarda isbotlangan. Demak, fanlararo va mavzulararo integratsiya tamoyilidan foydalanish 

ЭКХКЛКХКЫЧТЧР ЦКгФЮЫ ПКЧРК ЛШ‘ХРКЧ ЪТгТЪТЬСХКЫТЧТ ФЮМСКвЭТЫТЬС ЯК Ш‘гХКЬСЭТЫТЬС ЬТПКЭТЧТ ШЬСТЫТЬС ЛТХКЧ ЛТЫРК 
mustaqil ishlash imkoniyatlarini ham kengaytiradi.  

Bizningcha, fanlarni integratsiyalash – mavzular takrorlanishining oldini olish, dars jarayoni vaqtini 

ЭШ‘Р‘ЫТ ЭКЪЬТЦХКЬС, ЮЧНКЧ ЦКЪЬКНХТ ЯК ЬКЦКЫКХТ ПШвНКХКЧТЬС, вК’ЧТ ФКЭЭК СКУЦНКРТ Ш‘ЪЮЯ ЦКЭОЫТКХТЧТ ЪТЬЪК 
ЦЮННКЭНК Ш‘гХКЬСЭТЫТЬС ТЦФШЧТЧТ ЛОЫКНТ ЯК ЛЮ ЛТХКЧ ЭКЬСФТХШЭМСТХТФ ЯКгТПКЬТЧТ ТПШНК ОЭКНТғ IЧЭegratsiyalash 

КЬШЬХКЫТРК ЭК’ЬТЫ ОЭЮЯМСТ ЪЮвТНКРТ КЬШЬТв ШЦТХХКЫ ЦКЯУЮНμ 
ПКЧХКЫ ЫТЯШУХКЧТЬСТЧТЧР ШЛ’ОФЭТЯ ЪШЧЮЧТвКЭХКЫТҲ  
ilm-ПКЧ ЭКЫКЪЪТвШЭТЧТ СТЬШЛРК ШХРКЧ СШХНК ЭК’ХТЦ ЦКгЦЮЧТЧТ ЛОХРТХКЬСҲ  
DКЯХКЭ ЭК’ХТЦ ЬЭКЧНКЫЭХКЫТ ЯК ЦКХКФК ЭКХКЛХКЫТҲ  
ЭК’ХТЦ ЯКгТПКХКri, bilimlar sintezi;  

ЭК’ХТЦ УКЫКвШЧТ ЯК ЦКгЦЮЧТ ЛТЫХТРТҲ  
Ш‘ЪЮЯ ЫОУК ЯК НКЬЭЮЫХКЫТЧТЧР ЛТЫ-ЛТЫТЧТ Ш‘гКЫШ ЪКвЭКЫЦКЬХТРТҲ  
moddiy texnik baza;  

pedagogik va axborot texnologiyalari [3]. 

TКНЪТЪШЭМСТХКЫ ПКЧ ЯК ЭК’ХТЦНКРТ вКЧРТХТФХКЫЧТ Ш‘гХКЬСЭТЫТЬС УКЫКвШЧТНК ЪЮвТНКРТ ЭКХКЛХКЫРК О’ЭТЛШЫ 
ЪКЫКЭТЬС ХШгТЦХТРТЧТ ЭК’ФТНХКвНТХКЫμ  

УКЫКвШЧХКЫЧТЧР Ш‘гКЫШ ЛШР‘ХТЪХТРТ – ЭТгТЦХТХТФ, вК’ЧТ ШХТв ЭК’ХТЦ ЭТгТЦТ ЛШЬЪТМСХКЫТ (ЛКФКХКЯЫТКЭ ЯК 
magistratura) uzviyligi; 

fanlar bloklari orasidagi integratsiya – umumkasbiy va ixtisosХТФ ПКЧХКЫТЧТЧР Ш‘гКЫШ ЮгЯТвХТФ 
jarayonlari (3-rasmga qarang); 

ПКЧХКЫ ЛХШФХКЫТ ТМСТНКРТ ТЧЭОРЫКЭЬТвК, вК’ЧТ ЭК’ХТЦ УКЫКвШЧТНК ПКЧХКЫ ЦКгЦЮЧТ, Ш‘ЭТЬС ЦОЭШНТ, 
ЭОбЧШХШРТвКЬТ ЯК Ш‘ЪТЭТЬС ЯШЬТЭКХКЫТЧТЧР Ш‘гКЫШ ЛШР‘ХТЪХТРТғ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3-rasm. O‘qТtuvМСТХКr vК tКХКЛКХКr o‘rtКsТНК ТЧtОРrКХ КХoqКЧТ qo‘ХХКsС natijalari 

 

DОЦКФ, ПКЧХКЫ Ш‘ЫЭКЬТНКРТ ТЧЭОРЫКЭТЯ вШЧНКЬСЮЯ НТНКФЭТФ ТНЫШФФК КЬШЬХКЧРКЧ ЛШ‘ХТЛ, ЭКХКЛКХКЫ ЯК 
Ш‘ЪТЭЮЯМСТХКЫ ШЫКЬТНКРТ ТЧЭОРЫКЭТЯ ЦЮХШЪШЭ ЪЮвТНКРТХКЫРК ШХТЛ ФОХКНТμ КЯЯКХНКЧ ЛТЫШЫ ПКЧ ЦКЯгЮЬТdan 

Ш‘гХКЬСЭТЫТХРКЧ ЦКЯУЮН ЛТХТЦХКЫЧТ вКЧРТЬТЧТ Ш‘ЫРКЧТЬСНК ЪШ‘ХХКЬСҲ ЛТХТЦХКЫЧТ ЯШЫТЬТв ЯК ЮгХЮФЬТг ЭКФЫШЫХКЬС, 
ШЬСТЫТЛ, вКЧРТХКЛ ЛШЫТЬСҲ ЦТЪНШЫТв Ш‘гРКЫТЬСНКЧ ЬТПКЭ Ш‘гРКЫТЬСТРК Ш‘ЭТЬСРК ОЫТЬСТЬСҲ ЭКХКЛКХКЫ ОЫФТЧ ЦЮХШЪШЭ 
qilish va mustaqil qarorlar qabul qilish faoliyati orqali yangi bilim va tushunchalarni yaratish imkoniyati 

ЦКЯУЮНХТРТҲ ЛТХТЦ, ФШ‘ЧТФЦК ЯК ЦКХКФКХКЫЧТЧР ЛТЫХТРТ ЯК ТгМСТХХТРТ ЭК’ЦТЧХКЧКНТғ  
TК’ХТЦ ШХТЬС, ФЫОКЭТЯХТФ, ЦШЭТЯКЭЬТвК ЦЮСТЭТ ТЧЭОРЫКЭЬТвКХКЬСРКЧ ЭК’ХТЦ ЭТгТЦТ ЭШЦШЧТНКЧ вКЫКЭТХТЬСi 

ЛЮРЮЧРТ ФЮЧ ЭКХКЛХКЫТРК ЦЮЯШПТЪ ЫКЯТЬСНК ЬСКбЬЧТЧР СКЫ ЭШЦШЧХКЦК ЫТЯШУХКЧТЬСТЧТ ЭК’ЦТЧХКвНТғ SHЮ 
ЦКЪЬКННК Ш‘ЪТЭЮЯМСТХКЫ, ЭКЫЛТвКМСТХКЫ ЯК бШНТЦХКЫЧТ ЛТЫХКЬСЭТЫТЛ, ЬСКбЬЧТЧР ФШРЧТЭТЯ (ЛТХТЦ ШЫЭЭТЫТЬС) ЯК 
ijtimoiy (xulq-atvori) rivojlanishi muammolarini haХ ЪТХТЬСРК ЪШНТЫ ЛШ‘ХРКЧ ТЧЭОХХОФЭЮКХ ЬКХШСТвКЭ вКЫКЭТХКНТғ 
AЬХТНК, ЛЮ КЧ’КЧКЯТв ЭК’ХТЦ ЭТгТЦТЧТ ЭШ‘Р‘ЫТХКЬС ЯК ЭКФШЦТХХКЬСЭТЫТЬС ОЦКЬ, ЛКХФТ ЬТПКЭ УТСКЭТНКЧ вКЧРТЬТЧТ, 
ТЧЭОРЫКЭЬТвК КЬШЬТНК ЛШЬСЪКМСК вКЧРТ ЬСКФХТЧТ ЪЮЫТЬСНТЫғ IЧЭОРЫКЭЬТШЧ ЭК’ХТЦ ЭТгТЦТ ЭКХabaning qobiliyatlari va 

ТЦФШЧТвКЭХКЫТРК ЦШЬ ЫКЯТЬСНК ЮЧТЧР ТЧЭОХХОФЭЮКХ, СТЬЬТвШЭХТФ, ТУЭТЦШТв ЫТЯШУХКЧТЬСТЧТ ЭК’ЦТЧХКвНТғ 

Yangi bilim va 

tushunchalarni  

yaratish 

imkoniyati 

mavjudligi 

Istiqbollilik, 

bilim,            

ФШ‘ЧТФЦК va 

malakalarning  

birligi va 

izchilligi  

TКХКЛКХКЫ ЯК Ш’ЪТЭЮЯМСТХКЫ Ш‘ЫЭКЬТНКРТ ТЧЭОРЫКЭТЯ ЦЮХШЪШЭ 
quyidagilarga olib keladi: 

Avvaldan 

mavjud 

bilimlarni 

yangisini 

Ш‘ЫРКЧТЬСНК 
ЪШ‘ХХКЬС 

Bilimlarni 

vorisiy va 

uzluksiz 

takrorlash, 

oshirib, 

yangilab 

borish 

Miqdoriy 

Ш‘гРКЫТЬСНКЧ 
sifat 

Ш‘гРКЫТЬСТРК 
Ш‘ЭТЬСРК 
erishish 
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IЧЭОРЫКЭЬТвКЧТЧР КЬШЬТЧТ ЭК’ЫТПХКвНТРКЧ ЭЮЬСЮЧМСКХКЫ ЭТгТЦХКЬСЭТЫТЬС ЯК ЮЦЮЦХКЬСЭТЫТЬСНКЧ ТЛШЫКЭ 

ЛШ‘ХЬК, ЮЧНК ЮХКЫЧТ Ш‘гХКЬСЭТЫТЬС Уarayonini bosqichma-bosqich tashkil etish zarur. Bunday bosqichlar sifatida 

бЮЬЮЬКЧ ЪЮвТНКРТХКЫЧТ КУЫКЭТЛ ФШ‘ЫЬКЭТЬС  ЦЮЦФТЧ. 

1. O‘ЫРКЧТХКНТРКЧ ЭЮЬСЮЧМСКХКЫЧТЧР КХШСТНК ЛОХРТХКЫТЧТ КЧТЪХКЬСғ 
2. O‘ЫРКЧТХКНТРКЧ ЭЮЬСЮЧМСКХКЫЧТЧР КЧТЪХТФХКЫТНК вЮгКРК МСТЪКЫТХРКЧ ЛОХgilarni biriktirish. 

3. MКбЬЮЬ ЦКЬСЪХКЫЧТ ЛКУКЫТЬСЧТЧР ЛШЫТЬСТНК ЭЮЬСЮЧМСКХКЫЧТЧР ЛОХРТХКЫТЧТ Ш‘гХКЬСЭТЫТЬС ЯК бШЭТЫКНК 
mustahkamlash. 

4. O‘бЬСКЬС ЭЮЬСЮЧМСКХКЫЧТЧР ЛОХРТХКЫТЧТ ЬШХТЬСЭТЫТЬСРК вШ‘ЧКХЭТЫТХРКЧ ЦКЬСЪХКЫЧТ ЛКУКЫТЬС 
УКЫКвШЧТНК СКЫ ЛТЫ Ш‘гХКЬСЭТЫТХРКЧ Эushunchalarni boshqalaridan chegaralash. 

5. HКЫ ЛТЫ Ш‘гХКЬСЭТЫТХРКЧ ЭЮЬСЮЧМСКХКЫЧТЧР ЛШЬСЪК ЭЮЬСЮЧМСКХКЫ ЛТХКЧ КХШЪКЬТЧТ Ш‘ЫЧКЭТЬСғ 
6. O‘гХКЬСЭТЫТХРКЧ ЭЮЬСЮЧМСКХКЫНКЧ ПШвНКХКЧТЛ, ТУШНТв бЮЬЮЬТвКЭРК ОРК ЛШ‘ХРКЧ ЭШЩЬСТЫТЪХКЫЧТ ОМСТЬСғ 
7. O‘гХКЬСЭТЫТХРКЧ ЪКЭШЫ ЭЮЬСЮЧМhalarning mohiyati haqidagi tasavvurlarni umumlashtirish va ularni 

tasniflash. 

IЧЭОРЫКЭЬТШЧ ЭК’ХТЦ ЭТгТЦТНК ЭКХКЛК ЬСКбЬЧТЧР Ш‘гТРК бШЬ бЮЬЮЬТвКЭХКЫТЧТ ЪЮвТНКРТХКЫ ОРКХХКвНТμ 
kommunikativ fazilatlar (harakatchanlik, gapga tushunadigan va boshqalar); 

madaniy-ЦК’ЫТПТв ЦКЬКХКХКЫЧТ ЦЮЬЭКЪТХ ЫКЯТЬСНК ЭКЧХКЬС ЪШЛТХТвКЭТ (Ш‘гТРК УКЯШЛ ЛОЫТЬС – uni nima 

qiziqtiradi? U nimani xohlaydi?); 

КЭЫШПРК ЛШ‘ХРКЧ ЦЮЧШЬКЛКЭТЧТ ЭКСХТХ ЪТХТЬС, Ш‘гТЧТ ЫТЯШУХКЧЭТЫТЬС ЯК ЭКФШЦТХХКЬСЭТЫТЬС ЪШЛТХТвКЭТҲ 
ЭКХКЛК ФШ‘ЩЫШЪ ЦК’ХЮЦШЭРК ОРК ЛШ‘ХКНТ, ЭК’ХТЦ ЦЮКЬЬКЬКЬТНКРТ ТУЭТЦШТв ЭКНЛТЫХКЫЧТЧР ПКШХ 

ishtirokchisi aylanishi [15]. 

IЧЭОРЫКЭЬТШЧ ЭК’ХТЦ ЭТгТЦТНК Ш‘ЪТЭЮЯМСТЧТЧР ЩОНКРШРТФ ПЮЧФЬТвКЬТ ЭКХКЛКХКЫЧТЧР СКЫКФКЭХКЫТЧТ, ЛТХТЦ 
darajasi, tarbiyasi va rivojlanishini diagnostika qilish va tuzatishga qaratiladi.  

Xulosa. Demak, ТУЭТЦШТв ЭКЫКЪЪТвШЭЧТ ЫШ‘вШЛРК МСТЪКЫТЬС ЮМСЮЧ ЦКЦХКФКЭНК вЮЪШЫТ ЦКХКФКХТ 
ЦЮЭКбКЬЬТЬХКЫЧТ ЭКввШЫХКЬС ЯК ЮХКЫЧТ УКСШЧ ЬЭКЧНКЫЭХКЫТ НКЫКУКЬТРК ФШ‘ЭКЫЦШЪ ХШгТЦғ FКЧ ЯК ЭОбТФКЧТЧР 
bugungi kun taraqqiyotiga javob berish uchun keng saviyali, bilimdon, mustaqil fikr, izlanuvchanlik va 

ЭКНЪТЪШЭМСТХТФ ЪШЛТХТвКЭХКЫТ ЯК ФКЬЛТв ФШЦЩОЭОЧЬТвКХКЫРК ОРК Ш‘г ФКЬЛТЧТЧР ПТНШТв ФТЬСТЬТЧТ ФКЦШХ ЭШЩЭТЫТЬС 
orqali davlatimizda bozor iqtisodiyotiga bardosh beradigan raqobatbardosh mahsulotlar yaratuvchi kasb 

ОРКХКЫТЧТ ЭКЫЛТвКХКЬС УШТгғ TШФТ, ЮХКЫ НКЯЫ ЭКХКЛТРК ШР‘ТЬСЦКв УКЯШЛ ЛОЫКНТРКЧ, ЪТгТЪТЬСТ ФОЧР, ЦКХКФКЬТ 
mustahkam, xotirasi barqaror, fikr yuritishi puxta, ijodkor, izlanuvchan, mehnatsevar, vatanparvar, iymon-

О’ЭТЪШНХТ ТЧЬШЧХКЫ ЛШ‘ХТЛ ЯШвКРК ОЭТЬhsin. 

BТг ЦКгФЮЫ ТХЦТв ЭКНЪТЪШЭХКЫ ШЫЪКХТ ШХТв ЭК’ХТЦ ЦЮКЬЬКЬКХКЫТНК ЮЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТ 
ТЧЭОРЫКЭЬТвКЬТЧТ ЭК’ЦТЧХКЬС ЦЮКЦЦШЬТЧТ ЪТЬЦКЧ Ш‘ЫРКЧНТФ НОЛ СТЬШЛХКвЦТгғ CСЮЧФТ, ПКЧХКЫ ТЧЭОРЫКЭЬТвКЬТЧТ 
ЭК’ЦТЧХКЬС ЭК’ХТЦЧТЧР НШХгКЫЛ ЦЮКЦЦШЬТ ЛШ‘ХТЛ, ЮЧТ ЭКНЪТЪ ОЭТЬСЧТ НКЯШЦ ОЭЭТЫТЬС ЯК ЛЮ вШ‘ХНК ФШ‘Щ ТгХКЧТЬС 
hamda ilmiy, metodik, konseptual islohotlarni amalga oshirish lozim degan fikrdamiz.  

BТгЧТЧР ПТФЫТЦТгМСК, ШХТв ЭК’ХТЦ ЦЮКЬЬКЬКХКЫТ ЛТЭТЫЮЯМСТХКЫТ ЮЦЮЦФКЬЛТв ЯК ТбЭТЬШЬХТФ ПКЧХКЫТНКЧ 
sohaga oid bilТЦ ЯК ФШ‘ЧТФЦКХКЫЧТ МСЮЪЮЫ Ш‘гХКЬСЭТЫТЬСТ, вЮЪШЫТ ЦКХКФКРК ОРК ЦЮЭКбКЬЬТЬ ЬТПКЭТНК  
ЬСКФХХКЧТЬСТ ЧКЭТУКЬТНК ТЧЧШЯКЭЬТШЧ ЯК ФЫОКЭТЯ ПКШХТвКЭ ОРКЬТ ЛШ‘ХТЛ ОЭТЬСКНТғ IЧЧШЯКЭЬТШЧ ЬКХШСТвКЭ ОЬК ЛЮРЮЧРТ 
globallashuv sharoitida iqtisodiy rivojlanishning asosiy maЧЛКТ ЛШ‘ХТЛ СТЬШЛХКЧКНТ ЯК ЦТХХТв ЛШвХТФЧТЧР ОЧР 
ЦЮСТЦ ЭКЫФТЛТв ЪТЬЦТ ЬКЧКХКНТғ TК’ХТЦ УКЫКвШЧТЧТ ТЧЭОРЫКЭТЯ ЭКЬСФТХ ОЭТЬС КЬШЬТНК ТЧЧШЯКЭЬТШЧ ПКШХТвКЭЧТЧР 
shakllanishi orqali esa raqobatbardosh, mamlakatning iqtisodiy rivojlanish strategiyasini amalga oshirishni 

ЭК’ЦТЧХКв ШХКНТРКЧ ФОХКУКФ ЛЮЧвШНФШЫХКЫТ ЭКЫЛТвКХКЧКНТғ  
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Z. Sh. Tukhtaeva  

 

POSSIBILITIES FOR APPLYING THE VIEWS AND PRINCIPLES OF INTEGRATION IN 

EDUCATION 

 
Abstract. Background of the problem. The relevance of the process of reforming and modernizing 

the educational system of technical higher education, training engineers through an innovative and technical-

technological approach, studying and applying the latest achievements in the field. 

Goal of the work. In accordance with its application, the meaning and use of the concept of 

integration in education, patterns of development of integration in the teaching of subjects, and the 

emergence of general pedagogical features from integrativeness are studied. 

Methodology. The modernization of socio-economic life in the conditions of technical higher 

education, reform of the education system, and the use of innovative and technical-technological qualities 

were studied. 

Scientific novelty. The integrative organization of the educational process, the manifestation of the 

process of interaction within and between disciplines, as well as the name of integration according to its 

application have been studied. 

Results obtained: issues of integration of subjects in higher education, aspects and principles of 

integration, the importance of integrative principles in achieving the effectiveness of education are 

highlighted. 

Key words: integration, principle, sequence, education, methodology, integrative capabilities. 

Peculiarities: 
- the principles of the integration system were studied 

- methods of using various forms of integration in teaching subjects have been studied 

- integrative organization of the educational process provides mature personnel 
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