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K2Cr2O7 

HCl, H2SO4, NH4OH, NaOH), 
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K2CO3) 

Na2CO3
.10H2O) 

Na2CO3) 25 
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Na2CO3 . 10 H2O 

 HCl, HNO3, H2SO4, 

NH4OH ), 
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n-

1. HCl + NaOH = NaCl + H2O

H2SO4 + 2 NaOH = Na2SO4 + 2H2O

HCl -

H2SO4)

H2SO4 

H+) 

KOH + H2SO4 = KHSO4 + H2O 

2. 2 Al(OH)3 + 3H2SO4 = Al2(SO4)3 + 6H2O 
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KOH-

Al(OH)3

OH- 

Al2(SO4)3 = Al2(SO4)3 AlCl3 = AlCl3 

KMnO4) 

KMn7+O4 + 10 FeSO4 + 8 H2SO4 =2 Mn2+SO4 + K2SO4+ 

5Fe2(SO4)3 +8H2O. 
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X   ,, ,, ,, 

X = (0,5 . 100) : 5 = 10 %;
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K = 100 : (100 – X) = 100 : (100 – 10) = 100 : 90 = 1,11; 

 K 

 X - 

-

-

pH -

-

-

pH- -

-

pH 3-3,5-

pH 4-8-
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pH 7,5; 

pH 8,5- pH 9-

pH 6,5-7) -

pH 5,5-6,5), 

 pH 4-5 ) . 

-

-

-

-

-

-

II.4.1. pH

 pH-  

pH) -

-

-
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pH

-

pH

-

H+  OH- 

H2O = H+ + OH- 

K 

K= { [H+] . [OH-] H2O] , K [H2O] = [H+] . [OH-];

[H+] . [OH-]; 

[H+] = [OH-] = 1.10-7, 

lg[H+] = -7, 

lg[H+] = 7, pH 7 

pH

pH < 7  pH > 7); 
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pH 6,7-6,8

pH-

 pH-

pH-

pH-

 pH-   9,18  pH-

pH-
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A1A2 (5-15)     

 H2O, pH
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pH

pH

 

KCl-

 pH

KCl-

  pH-  9,18  pH-

pH-

pH 4,01-

 

  
1n KCl–

  

A2 ( 5- 5)     
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1 n KCl- KCl 

pH-
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-

-
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-

n KCl 

-

pH-  -

n KCl- -

pH 
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pH- -

-

CO2-

pH-

pH-

pH-

pH-

ИКАРДА

pH-

                                                           
* (Руководство  Анализ растений и почвы Джон Райан, Джорж 

Эстефан и др, (ИКАРДА) 

,,ИКАРДА“ – 
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-

KCl

KCl.

2. pH

pH

pH – -

-

 pH -

pH pH

-

pH -

pH

pH-

ИКАРДА- pH-

pH 

-

pH -



56 

n KCl  0,01 M CaCO2 ; -

 pH  -

pH

pH

 

KCl  1,0 n KCl 

pH 5,6-6,0 (

pH-

KOH  KCl-

pH-

-
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     H+                 K+ 

H+ + 3 KCl = [ K+ + 3 HCl. 

     H+                 K 

-

  K+ 

 Al3+ + 3 KCl = K+ + 3AlCl3. 

K+ 

HCl

 AlCl3 +3H2O=Al(OH)3+3HCl

KCl  1 n 

HCl, 

n NaOH

-

                                                           
* ,,  
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KCl  1 n pH 
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NaOH  0,1 n 

NaOH  0,1 n 

n NaOH -

-
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X= (a . T . 5) : 10,

X - 

a – n NaOH

T – 0,1 n NaOH

 

KCl n  pH 5,6 – 6,0;  KCl 

pH- pH – 5,6 –

pH 

– 6,0 pH 

NaOH  0,1 n 

NaOH  CO2 

H2SO4
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II.4.2.2. pH

-

-

pH -

KCl- n 

H+ +KCl = K+ +HCl +AlCl3 , 
           Al                                     K+ 

AlCl3 +3 H2O = Al(OH)3 + 3HCl; 

 

AlCl3 + 6NaF = Na3AlF6 + 3NaCl 

KCl-  1,0 n  (pH 5,6 - 6,0); 
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pH

n 

 (KOH  NaOH) 

NaF 3

n (KOH  

NaOH) 

 H+  Al3+ 

(

X= (a . T . 5) : 10, 

X - 

a – n NaOH

T – 0,1 n NaOH

 H+ 

 Al3+ 
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H+ + Al3+ )  H+ = Al 

Al

 KCl n 

 

 KOH  NaOH n 

 

CO2

-

-

CH3COONa + H2O = CH3COOH + NaOH; 

 
H+ + NaOH = Na+ + H20 , 

             H+                                           Na+

H+ + 2CH3 COONa = Na+ + 2CH3COOH., 
            H+                                                              Na+ 

KCl) 

OH-
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H 

n pH 8,5)

NaOH n

X= (a . T . 5 . 1,75) : 10, 

X – a – 

n NaOH T – 0,1 n NaOH
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1,75 - 

 

 CH3COONa n CH3COONa  

3H2O, 

NaOH- n 

CH3COONa

CH3COONa n 

 NaOH n 

 

CaCO3; 

 CaCO3 

X CaCO3-   
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X= 1,5 .; 

 

x CaCO3 

 

   
n. 

NaOH 

NaOH, 
 

H, CaCO3-

       

S)  

-

-

-

Ca2+, 

Mg2+, K+, NH4
+, Na+ 
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HCl  n 

HCl-  

0,1 n 

HCl-  0,1 n 

-

n 
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S HCl . n. HCl  KOH . n. KOH) .100 .K . p] : н 

p 

K 

n

 

HCl n 

HCl  (d) 1,19 

) 1 

V) 

C ) 

V1 : V2 = C2 : C1 

  
n.KOH KOH, n.HCl HCl, K 

S
, 
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V % = ( S . 100 ) : T, 

 T 

S 

-

-

-

-
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Ca Mg- -

Ca 

Mg - 

CH3COONH4

n pH 7,0 ) 

 CH3COONH4 n pH  7,0 : 

pH 7,0-

pH
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  HCl-

HCl (d 1,19).

-

”

- -

-

” Mg

 Mg2+-

pH 10,0).

-

-

-
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-

HCl -

NaOH- pH 

 

M Б-

”-

Б-

Ca = ( a . M , p . 100 ) : н

a Б-

M Б – P н 



72 

 

C
H

3
C

O
O

N
H

 

 

Б
 

 

Б
–  

Б
 

 

C
a..

 (
 

       

M Б-

Ca + Mg = ( a . M , p . 100 ) : н

a Б – 

M Б –  P  н
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Б-

 NH4Cl

NH4OH

 

NaCl  KCl
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Ca, Mg, K, Na)

n pH

n pH-

n 

-

-

Ca Ca-

 Mg -

Na2O = ( a . p . 100) : (н . 23), 
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 a 

p н 23 

 Na 

NaCl

 

- 

- Na2O, 

pH, -

pH 

BaCl2 
. 2H2O - 

 1,0 n pH
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pH 

pH 

BaCl2 . 2H2O (

n 

n 

-

n

n 

                                                           
* 

n 
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-

-

n 

x 1,008 x 0,00002 x 20 K, 

K C

n 

SO4
2-- -

BaCl2-

SO4
2- 

-

NH4OH

HCl -

SO4
2--

BaCl2
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-

Ba2+ H2SO4- -

-

BaSO4

BaSO4

SO4
2--

SO4
2-

CaSO4 
. 2H2O

BaSO4

 SO4
2-

 SO4
2-

-

-
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-

U”-
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-

HCl-

CO2
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CaCO3 + 2HCl = CaCl2 + H2CO3

H2CO3 H2O+ CO2. 

CO2 

 

CaCO3

 CO2 - 

 CO2- CaCO3

CO2

CO2
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CO2 – 

CO2-

CO2-

CO2

CO2-

CO2-

CO2- CaCO3  

CO2- CaCO3-

CO2

B = X . V, 
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B - CO2

CO2

CO2

CaCO3 - 

A = (B . 2,272 . 100 . K . 0,001) : r 

A CaCO3 - 

CO2 CaCO3 - 

B - CO2

K 

r 

CO2 CaCO3-

CO2 CaCO3 - 

CO2

 CO2

 CaCO3-
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CO2-  

 

 C  
 

742 744,5 747 749 751 753,5 756 758 760 762,5 765 767 769 771 774 

1,778 1,784 1,791 1,797 1,804 1,810 1,817 1,823 1,828 1,833 1,837 1,842 1,847 1,852 1,856 

27 1,784 1,790 1,797 1,803 1,810 1,816 1,823 1,829 1,834 1,839 1,843 1,848 1,853 1,858 1,863 

26 1,791 1,797 1,803 1,809 1,816 1,822 1,829 1,835 1,840 1,845 1,849 1,854 1,859 1,864 1,869 

25 1,797 1,803 1,810 1,816 1,823 1,829 1,836 1,842 1,847 1,852 1,856 1,861 1,866 1,871 1,876 

24 1,803 1,809 1,816 1,822 1,829 1,835 1,842 1,848 1,853 1,858 1,862 1,867 1,872 1,877 1,882 

23 1,809 1,815 1,822 1,828 1,835 1,841 1,848 1,854 1,859 1,864 1,868 1,873 1,878 1,883 1,888 

22 1,815 1,821 1,828 1,834 1,841 1,847 1,854 1,860 1,865 1,870 1,875 1,880 1,885 1,890 1,895 

21 1,822 1,828 1,835 1,841 1,848 1,854 1,861 1,867 1,872 1,877 1,882 1,887 1,892 1,897 1,902 

20 1,828 1,834 1,841 1,847 1,854 1,860 1,867 1,873 1,878 1,883 1,888 1,893 1,898 1,903 1,908 

19 1,834 1,840 1,847 1,853 1,860 1,866 1,873 1,879 1,884 1,889 1,894 1,899 1,904 1,909 1,914 

18 1,840 1,846 1,853 1,859 1,866 1,872 1,879 1,885 1,890 1,895 1,900 1,905 1,910 1,915 1,920 

17 1,846 1,853 1,860 1,866 1,873 1,879 1,886 1,892 1,897 1,902 1,907 1,912 1,917 1,922 1,927 

16 1,853 1,860 1,866 1,973 1,879 1,886 1,892 1,898 1,903 1,908 1,913 1,918 1,923 1,928 1,933 

15 1,859 1,866 1,872 1,879 1,886 1,892 1,899 1,905 1,910 1,925 1,920 1,925 1,930 1,935 1,940 

14 1,865 1,872 1,878 1,885 1,892 1,899 1,906 1,912 1,917 1,922 1,927 1,932 1,937 1,942 1,947 

13 1,872 1,878 1,885 1,892 1,899 1,906 1,913 1,919 1,924 1,929 1,934 1,939 1,944 1,949 1,954 

12 1,879 1,885 1,892 1,899 1,906 1,912 1,919 1,925 1,930 1,935 1,940 1,945 1,950 1,955 1,960 

11 1,885 1,892 1,899 1,906 1,913 1,919 1,926 1,932 1,937 1,942 1,947 1,952 1,957 1,962 1,967 

10 1,892 1,899 1,906 1,913 1,920 1,926 1,993 1,939 1,944 1,949 1,954 1,959 1,964 1,969 1,974 
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CaCO3- CO2 
 

 C  
742 744,5 747 749 751 753,5 756 758 760 762,5 765 767 769 771 774 

28 4,041 4,056 4,070 4,085 4,099 4,114 4,128 4,143 4,155 4,166 4,177 4,187 4,197 4,208 4,218 

27 4,055 4,070 4,085 4,099 4,114 4,129 4,143 4,158 4,169 4,179 4,190 4,200 4,211 4,222 4,232 

26 4,069 4,084 4,099 4,114 4,129 4,144 4,158 4,172 4,183 4,193 4,204 4,214 4,225 4,236 4,252 

25 4,083 4,098 4,113 4,128 4,143 4,158 4,172 4,186 4,197 4,208 4,219 4,230 4,241 4,255 4,262 

24 4,097 4,112 4,127 4,142 4,157 4,172 4,186 4,200 4,211 4,222 4,233 4,244 4,259 4,266 4,277 

23 4,111 4,126 4,141 4,156 4,171 4,186 4,200 4,214 4,226 4,237 4,248 4,263 4,270 4,281 4,292 

22 4,125 4,140 4,155 4,170 4,185 4,200 4,214 4,228 4,240 4,252 4,267 4,274 4,285 4,296 4,307 

21 4,139 4,154 4,169 4,184 4,199 4,214 4,229 4,243 4,255 4,269 4,279 4,290 4,301 4,312 4,314 

20 4,153 4,169 4,184 4,199 4,214 4,229 4,243 4,257 4,272 4,284 4,292 4,303 4,314 4,325 4,336 

19 4,168 4,183 4,198 4,213 4,228 4,243 4,258 4,272 4,284 4,296 4,307 4,318 4,329 4,340 4,351 

18 4,182 4,198 4,213 4,228 4,243 4,258 4,272 4,286 4,298 4,310 4,321` 4,332 4,343 4,354 4,365 

17 4,197 4,212 4,227 4,242 4,257 4,272 4,286 4,300 4,312 4,324 4,333 4,346 4,357 4,368 4,379 

16 4,211 4,226 4,241 4,256 4,271 4,286 4,300 4,314 4,326 4,334 4,349 4,360 4,371 4,382 4,393 

15 4,225 4,241 4,256 4,271 4,286 4,301 4,315 4,329 4,341 4,353 4,364 4,375 4,386 4,397 4,408 

14 4,240 4,256 4,271 4,286 4,301 4,316 4,331 4,345 4,355 4,368 4,379 4,390 4,401 4,412 4,423 

13 4,255 4,271 4,286 4,301 4,316 4,331 4,346 4,361 4,373 4,384 4,395 4,406 4,417 4,428 4,439 

12 4,270 4,286 4,301 4,316 4,331 4,346 4,361 4,376 4,388 4,399 4,410 4,421 4,432 4,443 4,454 

11 4,285 4,301 4,316 4,331 4,346 4,361 4,376 4,391 4,403 4,415 4,426 4,437 4,448 4,459 4,470 

10 4,300 4,316 4,332 4,348 4,364 4,378 4,394 4,407 4,419 4,430 4,441 4,453 4,464 4,475 4,485 
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-

K2Cr2O7

2K2Cr2O7 + 8H2SO4 + 3 C ( = 2Cr2(SO4)3 + 2K2SO4 

+8H2O + 3 CO2 .

6FeSO4 (NH4)2SO4 +K2Gr2O7 +7H2SO4 = Cr2(SO4)3 +  

 + 3 Fe2(SO4)3 + 6 (NH4)2SO4+K2SO4 + 7H2O.
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-

-

-

-

-



90 

-
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n 

-

-

-

-



92 

-



93 

n

 

n , 

n 
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n, 

 0,1050) : 0,1 = 0,000315 

 0,1050) : 0,1 = 0,000543 

a – b )  K  0,000517  100 н 

a 

n K2Cr2O7

b – 

a – b ) - 0,1 n 

K – 

0,1 n 



95 

C ); 

100 - % - 

н – 

t-

K2Cr2O7 (

H2SO4

K2Cr2O7-

(NH4)2SO4
 . FeSO4 . 6 H2O 
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KMnO4  

H2SO4 

KMnO4 n 

KMnO4 n 

K

n KMnO4
. 0,9830 = 10,3). 

n 

KOH 

H2SO4-
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Na2CO3

Ag2SO4

KMnO4

Na2C2O4) 0,1 n 

K2Cr2O7) 



98 

K2Cr2O7 – n 



99 

C = ( a : н . 100, 

 a - 

н - 

n

K2Cr2O7) 

K2Cr2O7)  

18 - 200 

C = [ (V1 – V2) : н] . n . 0,003 . 100, 

V1 



100 

V2 

n 

н 
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2NH3+3O2=2HNO2+2H2O+172 

Nitrosomonas 

Nitrobacter-

2HNO2 +O2= 2HNO3 +26 

H KNO2 = K

HNO2

3HNO2 = HNO3+ 2NO+H2O. 
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N 15-

NH3  

NO3
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NH4-

2CH3CHNH2COOH+13H2SO4=(NH4)2SO4+ 6CO2+16H2O+12SO2 

NaOH-

NH3- n-

NH3 

(NH4)2SO4- n H2SO4-

n H2SO4-

n NaOH- KOH-

n H2SO4-
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-

-

H2SO4 (

SO2-



105 

NaOH

KOH) 



106 



107 

NaOH-

a .H1 – b .H2) .0,014 .100} : r = N%, 

a H2SO4-

H1 H2SO4-

 b – NaOH
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H2 NaOH

r - 100-1050 

n H2SO4-

H2SO4-

n NaOH-

 .20,0) – (0,05175.14,2) .0,014 .100 } : 2,4265 = N 6,1%;  

1. H2SO4 (

H2SO4 

NaOH  

KOH 

NH4
+-

2. 

3. NaOH  KOH 40%-
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4. H2SO4  HCl

n

5. NaOH  KOH 

6. 

pH 

pH 
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H2SO4-

-

-

H2SO4- -

-

H2SO4 (

SO2-



111 

CrO3) 20

 NaOH-

d=5-6 

NaOH-
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H2SO4 – x 

NaOH- 

x 14 = 0,56 

x 200 = 112 

 

 

 CrO3 K2Cr2O7 -

 H2SO4

 NaOH- 

 NaOH;
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CO2-

ж. ,,Агрохимия,, 1967, 

№9) 

n H2SO4 n H2SO4

 n 

H2SO4

H2SO4- n

w = 6,1 . a, w n 

H2SO4 a CO2 %-

 n H2SO4 w 

= 6,1. a a CO2 

%- CO2

 H2SO4- n
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H2SO4

 n H2SO4

 n, 0,5 

n  2 n . 

2. 
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C”-

H2SO4-

N 

X = (a . n . 14 . 100) : r,

N 

a – H2SO4-

n - H2SO4-

 

r –  

N

 

1. 

2. 

3. 

4. 

5. 

6. H2SO4-



116 

7. NaOH-

8. 

9. 109

10. 

-

-

-

K2HgJ4 



117 

NH4-

NH4Cl,

NH4

NH3 N-

NH4) 0; 0,01; 0,02; 0,03; 0,04; 

0,05; 0,06; 0,07; 0,08; 0,09; 0,10 



118 

NH4

X= (a  V0  100) : ( V1  н ) 

NH4

a NH4

V0 - 

V1 

н - 

100 - 

 K2HgJ4; 

NH
4 + 2NaCl = Na+ +2NH4Cl , 

            NH
4

                                           Na+ 

 



119 

NH4Cl + 2K2HgJ4 + 4KOH = NH2Hg2OJ + 7KJ + 3 H2O + KCl 

KCl-

                                                           
* NH3

 



120 

KCl-

-

-

-

-

-

-

NH4 -



121 

X= (a  V0   100) : ( V1  н ) 

NH4

a NH4

V0 - 

V1 

н - 

100 - 

 KCl

KCl-

pH 

 pH 

HCl- KOH- pH-

 K2HgJ4; 



122 

4HNO3+8HCI=2NO2CI+2NOCI+2CI2+6H2O 

AgCI-

C6H3OH(HSO3)2+3HNO3=C6H2OH(NO2)3+2H2SO4+H2O. 



123 

      C6H2OH(NO2)3 + NH3 = C6H2(NO2)3ONH4  

C6H2(NO2)3ONH4 -

NO3

X= (a  V0 100) : ( V1  н ) 

NO3

a NO3

V0 - 

V1 

н - 

100 - 



124 

NaOH- KOH

KNO3-

NO3-



125 

-

-

 



126 

 

 

P2O

 C 

PO4
3-) 
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H3[P(Mo3O10)4] 



128 

KH2PO4-

P2O

P2O

X= (a . p . 100 ) : r



129 

X P2O a 

-

 P2O -

p - -

r – 

-

a = 0,01185;  P2O

x x

II



130 

H2SO4 

 HCl- -

-

-

 H2SO4 -

-

-

SnCl2 . H2O

HCl-

SnCl2 . H2O HCl-

-

KH2PO4, 
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-

P2O5-

 P2O5-

P2O5.

-

P2O5- -

 MoO3, 

MoO3-

MoO3 ( H2MoO4), 

MoO3

SnCl2 . H2O

HCl-
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MoO3

MoO3 

pH 2,3; 

-

 C 
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HCI  KMnO4-

 NH4OH-

 

 HCI

 KMnO4-

 

C6H4N2O5 100

 NH4OH ( . 0,91) 

1 

 H2SO4
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 SnCl2 . H2O 

HCI-

CuSO4 H2O

P2O5 -
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-

-

-
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SnCl2
 . H2O, 

 H2SO4 

                                                           
* -

 KH2PO4

-
-

P2O5-  
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-

-

SnCl2  H2O; 0,25 

HCI-

-

-

-

-

 P2O5 100 

 P2O5 100 

 P2O5 100 

 P2O5 100 

 P2O5 100 

 P2O5 100 
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-

-

-

1. 

2. 

3. 

4. 
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K2CO3-

K2CO3-

K2CO3 

K2CO3), 
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KMnO4-

Na2CO3 

H2SO4

NH4)2CO3 H2SO4

H2SO4



141 

 P2O5 100

 P2O5 100

 P2O5 100

1. ( NH4)2CO3 . H2O 1 %- pH

H2SO4, 

KMnO4; KMnO4 

Na2CO3 . 10 H2O 10

C6H4N2O5 ) 

                                                           
* 

(NH4)2CO3, (NH4)2CO3- NH4HCO3

-
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MoO3

H2MoO4,  

-

SnCl2  2H2O 

-

NaHCO3 – 

pH -

-

NaHCO3-

H2SO4 -

KMnO4 -

-
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H2SO4 

  NaHCO3

NaHCO3 

  KMnO4;

 H2SO4 H2SO4 

 

 H2SO4;

 

 

 

 

-

-

pH – 3-

-

H2SO4-
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-

SnCl2-

SnCl2
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1. H2SO4 H2SO4

H2SO4  

NH4)2SO4.  H2SO4

pH=3,0; 

2

SnCI2 , 

2H2O HCI-

KH2PO4

P2O5-

0,01 P2O5. 

-

Ca, Mg, SO4  CO2 
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-

-

P2O5

-

-

pH 6,5 7,8 -

 P2O5 100 

 P2O5 100 
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 P2O5 100 

 

CaCO3 

MgCO3, 

pH 

-

-

-
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KMnO4-

H2SO4  HCI  

MnO2

KMnO4- KMnO4-
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-

-

 H2SO4 

HCIO4 

 HCIO4 KCIO4. 

HCIO4 KCIO4 

 HCIO4-

 KCIO4 
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-

-

-

-

-

-

H2SO4  HCIO4 (50-72%)  0,1-0,2 

-

K4Fe(CN)6 MnSO4-  

K4Fe(CN)6- 

pH  6,8-6,9 -

                                                           
* 
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 H2SO4



152 

-

-

-



153 

 HCI-



154 

 HCI

CI – 

SO4
2-  PO4

3- 

-

-

pH – 7,0) 

 



155 

-

-

-

-

KCl 

н 

KCl-

K2O-

-

н 

CH3COONH4 – 
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K2O –

K2O-

-

CH3COONH4-

pH - 7,0-
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 HNO3 

 



158 

HCI-

 

CH3COONH4-

pH-

 pH-7,0-

 HNO3; 115 HNO3

 

 HCI HCI

 

-

NaCI-

-

-

-
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-

-

NaCI-

-

-

-

-

-

         

-

 NaCI-

-

NaCI-



160 

K2O-

C0

K2O-

 
        

       

K2O-

          
          
          
          
          
          
          
          
          
          
          
          
          

 C. 

-

-

K2O-

K2O
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-

 
K2O-

 

  

 

  

 

 

 NaCI- NaCI-

NaCI- Na3CO(NO2)6 

-
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-

H2SO4- 

 K2O 100 

 K2O 100 

 K2O 100 

 K2O 100 

 K2O 100 

 K2O 100 
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-

HCI

-

-

-

-

HCI

HCI-

C 
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HCI

HCI

II

 

 

 

-

-

 

 

 

 

 

 

 -
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 -

 

 

 

 

CaCO

 

 

 

 

 

 -

 

 

 

 

 

 -

 

 -

 



166 

 

-

 -
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-

-

-

-

-

-

-

-

-

-

-

-

-

-
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-

-

-

-

 

-

pH

-

-

-

-

-

-

-



169 

6CO2 + 6H2O + 674კკალ → C6H12O6 + 6O2
-

-

-

-

CO2
-

-

-

CO2, N2O,NO2, NH3

-

 

 CO2 -

CO2

 -

 

-
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-

-

-

-

-

-

-

-

 CO2

 -

-

CO2
-

-

CO2
-
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-

-

-

-

-

-

-
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0,025 M

-

-

C -

-

0,05 M HCl -

-

CO2

  M Ba(OH)2 ∙ 8H2O

  M HCl HCl (d = 1,19)

 

𝐂𝐎𝟐

-
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-

0,1 M KOH

-

0,05 M H2SO4 -

-

CO2 =
(a − b) ∙  M ∙ 0,22 ∙ 108 ∙ 60

S ∙ 103 ∙ 20
=
(a − b) ∙ M ∙ 66

S
,

𝑎 − H2SO4
b -

M

S  CO2 -

M

 0,1M KOH

 0,1M H2SO4 H2SO4 d
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-

-

-

-

-

-

-

-

-

-

-

O2
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-

-

-

-

-

-

-

-

-

 

N2 + 6H
+ + 6e → 2NH3 

-

-

 

C2H2 + 2H
+ + 2e → C2H4
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Km -

N2 -

C2H2 -

C

C2H2 N2

-

C2H2 N2

-

10−12 M 106 -

103 N

-

-

-

-
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-

-

-

CO2 -

-

-
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-

-

-

-

-

-

-

C2H2

-

C2H2
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-

-

 -

 

-

 

-

-

-

-

-

-
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H2 -

-

-

CH4 (მეთანი) C3H8 (პროპანი)

C2H2 (აცეტილენი) C2H4 (ეთილენი)

-

-

-

-

-

-

-

-

-
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-

-

-

-

-

-

-
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 CaC2

 -

 -

 -

 

 -

 

 -

-

C
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-

-

 

-

-

 

-

-

-

-

C
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-

-

-

C

-

-

-

-

-
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-

-

-

-

-

-

N -

-

-

-

-

-

C2H2 

NO3  →  NO2  →  NO →  N2O  →   N2

-
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-

-

-

P =

-

C

 

 -
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-

-

-

pH -

-

-

-
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-

C

-

N−

NH4/

/

/

/

-

-

0,5n

-

-

-



189 

-

-

-

-

-

-

-

-

H =
N − NO3

N − NO3 + N− NH4
∙ 100%

N − NO3 -

N− NH4 -

 

W  

Hy-Hw
W= 100%

Hy
  

Hy

Hw  -
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-

-

-

-

-

-

-

-

-

-
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-

-

-

C

-

-

-

-

-

-



192 

-

-

-

-

-

-

-

-

(NH4)2SO4

N

(NH4)2SO4
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CaCO3 -

-

C -

-

C

-

-

-

-

 (NH4)2SO4
 CaCO3
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-

-

-

M

-

-

-

-



195 

-

C6H6(HSO3)2OH + 3HNO3 = C6H2(OH)(NO2)3 + 2H2SO4 + H2O  

 ჟ  

C6H2(OH)(NO2)3 + NH3 = C6H2(NO2)3ONH4  
 

-

-

-

-

NO3 

-

-

-

-
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 -

-

H2SO4 d

C

-

-

-

 KOH NaOH

 -

KNO3

N NO

-

-
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-

-

-

-
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-

-

-

-

-

-
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-

-

-

-

-

-

 <

 

 

 

 >

-

-

-
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-

-

 

-

-

-

-

-

-

-



-
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C

-

-

-

-

-

-

-

-

-

-

-

-



202 

-

-

-

-

-

-

-

-



 -

-

-

CuSO4

-
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-

-

-

CuSO4
-

-

-

-

-

-

-

-

-

-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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-

-

-

-

-

-

-

C
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/

-

-

-

-

-

-

C

-
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-

-

-

-
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-

-

-

-

-
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 -

 

 

 

 

 

 

 

 

 

 



210 

 

 -

 

 

 

 

 

 

 

-

-

-

-

-

-

-

-
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-

-

-

pH -

-

pH

pH

-

-

-
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MnO2

 

 

 

-

-

-

-

pH

-

 

 

 

-
 

-

O2

 

-

 
 

NH4

 

-

P2O5
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-

-

-

-

-

-

-

C -

-

-

-

-

-
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-

2 2 2 22H O 2H O O 
katalaza

 

-

 

-

 

 -     ჭ  

 -    

 -   ჭ ჭ

 - 
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CaCO3

-

-

-

C

O2

C
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-

-

-

M -

M KMnO4

-

M

M

A

B

T

(A − B) ∙ T.

M KMnO4

 

 M
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 M

-

C -

-

-

 ჟ

 

 ჟ
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C

M

C

𝑋

X =
(a − b) ∙ M ∙ p ∙ 100

e
,

𝑎 0,001 M

b M

 M 

p e

 0,001 M

NaHCO3



219 

H2SO4

K

0,001M KIO3

T =
0,088 ∙ a

b
,

T

 M -

a 0,001M

b -

-

-

 



220 

C

X

X =
𝑎 ∙ 100

e
𝑎

е

 

H2SO4

 

K2Cr2O7 0,5 M HCl



221 

 0,5 M HCl 

HCl d=

 

 

-

-

-

-

pH

 



222 

C

H2SO4

M HCl

X =
𝑎 ∙ 100

e
𝑎

е
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-
-

-

-

-
-

-



224 

CaCO3

C

C



225 

-

-

-

-

C



226 

-

-

X

X =
𝑎 ∙ b ∙ 10

e
𝑎

b 

e



227 

 

 

 

 

-

-

NAD

-

NAD ∙ H2 +NO3
− = NAD + NO2

− + H2O.

CaCO3

C

C
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NO3 

X =
(𝑎 − b) ∙ p ∙ 10

e
𝑎 –  NO3 b NO3

p

e 



229 

NO3 KNO3
NO3

1.  KNO3
 

 KNO3

C

KNO3

KNO3
N–NO3

N–NO3

 

 KOH NaOH

-

-
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-

-

CaCO3

NaNO2 -

M -

C

NO2
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NO2−

 

 

 M

 

d

𝑎 𝑎

d

 NaNO2

C

 NO2
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 NO2

Fe2O3 + 6H
+ + 2e⃗  → 2Fe

2+ + 3H2O.

C



233 

Fe2O3

 CH3COONa

 

Fe FeSO4 ∙ (NH4)2SO4 ∙ 6H2O

 

Na2SO4 + NAD ∙ H2
სულფატრედუქტაზა
→               Na2SO3 +H2O + NAD

Na2SO3 + 3NAD ∙ H2
სულფიტრედუქტაზა
→               Na2S + 3H2O + 3NAD

NAD

-



234 

-

-

CaCO3 -

M  Na2SO4

C -

-

HCl

(pH 3,0)

BaCl2 +MgCl2

Na2S

(pH 5,2)

 NH4Cl + NH4OH (pH 10)

0,01 M Б



235 

 

BaCl2 +MgCl2

(pH 10)

 

Na2S

NH4Cl + NH4OH

Б

x SO3

x =
𝑎 − (b − c) ∙ P ∙ TS03 ∙ 10

e
𝑎 Б

BaCl2 ++MgCl2 b

Б

BaSO4 c Б

Ca2+ +Mg2+ TS03  Б

SO3
− e

P
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 0,25 M Na2SO4 SO4
2−

 BaCl2 +MgCl2
 0,01 M BaCl2 BaCl2 ∙ 2H2O

0,01 M MgCl2 MgCl2 ∙ 6H2O

 HCl

 

 NH4OH

 NH4Cl + NH4OH (pH 10)

NH4Cl

NH4OH

 

NaCl

 Б

0,1 M Б Б

MgSO4

Б
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. 𝟏. 𝟏𝟎.𝐌𝐧𝐎𝟐

-

MnO2 + 4H
+ + 2e̅

ფერმენტი
→      Mn2+ + 2H2O

MnO2

MnO2 CaCO3

C

Na2SO3

CH3COONH4 M
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Mn

AgNO3

KMnO4 

MnO2

 MnO2
 CaCO3
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 Na2SO3 ∙ 7H2O CH3COONH4 M

 HNO3, H2SO4, H3PO4)

H2O2.

 AgNO3
  (NH4)2S2O8

K2S2O8)

 0,1 M KMnO4

-

-

-

-

-

-

-
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-

-

-

pH 7,4

C

 

 



241 

C

0,05 M

Na2SO4

X =
𝑎 ∙ p ∙ 100

e
𝑎

p e



242 

 

pH 7,4

 pH 7,4

Na2HPO4 ∙ 12H2O

KH2PO4
Na2HPO4 ∙ 12H2O KH2PO4

pH 7,38

 

(CH3COOH

 M

 

 H2O 

H O

 

 NH2 
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pH

C

M KCl
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 KNa ∙ C4H4O6 ∙ 4H2O

C

X N − NH4

X =
(𝑎 − b) ∙ p ∙ 10

e
𝑎 N − NH4

b e

p

1 M KCl

KCl
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pH 6,7

Na2HPO4 ∙ 12H2O

KH PO

Na2HPO4 ∙ 12H2O

KH2PO4
 KNa ∙ C4H4O6 ∙ 4H2O

: 

KOH NaOH

K Hg nNaOH

HgC

K  

H g

NaOH

HgC
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NH4Cl

N

N

NH4Cl

N − NH4
N − NH4

¼

NaHCO3

H2N− CO − CH2 − CH(NH2) − COOH

 HOOC − CH2 −  CH(NH2) − COOH + NH3

  +H O
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pH 6,0

C

 N − NH4 

NH4 =
a ∙ P ∙ 10

e
,

𝑎 𝑒

P

 1,0 M KCl

 

 

 pH Na2HPO4 ∙ 12H2O

KH2PO4
Na2HPO4 ∙ 12H2O KH2PO4

 K Hg nNaOH
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ატფ
ატფ− აზა

+H2O
ადფ+ H3PO4. 

M Na

pH

pH

М
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C

SnCl2

P2O5

X =
𝑎 ∙ P ∙ 100

e
𝑎 P2O5

𝑒

p

 M Na

 pH M

+ 0,1 M CH3COOH+ 25 H2O



250 

 М

 

0,05 М

 

d = 1,84

 

SnCl2 HCl

 

C KH2PO4

P2O5

 М
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-

-

pH

 (pH

pH 8

pH 5,3 − 5,4

pH
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C

 

-

P2O5
 

P2O5



253 

X P2O5

x =
(a − b) ∙ P ∙ 0,45 ∙ 100

e
𝑎

b

P2O5

e

p 

 

 

 

 

 

P2O5 

 





254 

 pH



-

C -

-

 P2O5 -

 

 pH 0,05 М

H3BO3
 М NaOH

M

HCl pH

 pH 5,3.  

0,05 М  М HCl

pH
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-

-

-

-

-

-

-

-











-

-



256 

-

(pH 4,7)

C

 



257 

-

-

0,1 М -

-

-

0,1 M KMnO4



258 

Cu2O

-

X =
𝑎 ∙ p ∙ 100

e
,

𝑥 

𝑎

e  p

 

 (pH 4.7)

 М −

M CH COONa

 

NaOH

KOH

 

 CuSO4



259 

 

 H2SO4
 0,1M KMnO4

KMnO4 

 

(C4H4O6 ∙ KNa ∙ 4H2O)

   

   

 

-
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d

  

-
-







pH 5,9 -

C

 



261 

-

-

-

X =
𝑎 ∙ p ∙ 10

e
,

𝑎

p  𝑒

 pH

M CH3COOH CH3COONa

CH3COONa
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pH 5,5 -

C

 



263 

 0,2 M

H2SO4

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 MnO
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 -

 

 

 

 

 

 

 -

 -

   -
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IV. 

 -

-

 

-

-

 

-

 -

 

IV

-

-

-

-

-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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-

-

-

-

-

-

-

-

-

-

-

-

-

-
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+ C ) -

-

-

-

-

-

C

-

IV

-

-

-
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-

C

C -

-

-

-

-

-

-

C

-

-

-

-

-

-

-
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-

-

C -

-

-

C

-

-

-

-

-

V

-

-

-

ПРП-1 Пи-

руэт -

-
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-

-

-

-

-

-

-

-

  



272 

IV

-

C

C -

-

-

-

W = a m

W

a

m

W = =
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IV

-

-

-

-

-

C

-

C -

±

-



274 

-

-

C

-

-

-

-

= a . 100 ) : H , 

a 

H
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IV

-

-

HCl -

-

-

-

-

-

-

IV

IV

IV

-

-

HClO4).
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-

-

-

C

C

±

-

-

-

-

-
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-

-

-

-

d = 1,89).

2.

IV

-
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-

-

-

-

-

-

-

-

-

-

-

IV

-

-
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-

-

-

-

-

-

C

-

-

-

±
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d = 1,8 ).

-

-

-

-

-
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NaOH) 

-

-

-

-

-

-

-

-

-

-
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-

-

-

н H2SO4 

-

н -

-



283 

 

N % =[ (a н1 - b  н2)  14  100 ] : (H  1000)

a H2SO4-

н1 H2SO4-

b _

н2

14

Н

1 000

№

 

 

Н  

  

 
N % 

a  н1 b  н2 

        

 (kuT.w. 1,84)

 

 

 н

 NaOH -  KOH - н

 pH 5,5 -
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IV

-

-

-

 

-

-

-

-

-

-

-

-

-

-

-

-
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-

-

-

CH COO Pb

CuSO H O

 

-

-

-

-

-

-
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IV

-

CCl3COOH) -

-

-

-

-

-

-

C

-

-

C

-

-
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-

-

-

-

-

-

 

N % =[ (a н. – b н. )  14  100] : H  1000 
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 E

2S
E=

n

2,1
E= 0,525 0,724

4
 

P -

E
P= ×100

M
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0,724
P= ×100=1,9%.

38,5

= K E

K

0   1  2  3  4  5 6-7 8-9 10-12 13-15 16  > 

K 17,96 6,08 4,50 3,93 3,64 3,40 3,23 3,11 3,04 3,00 

= = ≈ /

*

E

VI VII

-
-

-
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-

-

-

-

r

+

+ r ”

-

r ‘’

r =

+

-

r = + r =

r =

r =

r -

-

r = – r = – -

r -
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-

I

% pH

-

-

+ C

-

-

-

-

№

pH н KCI
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-

-

-

-

-

-

132-135 -

№

 

-

P O /

/ -
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№

 

 №
 

(v1.v2) 

P
2O

5
, 

/1
0

0
 

 (
v 1

) 

2

1v
 

P
2
O

5,
 

1
0

0
 

 (
v 2

) 

2

2v

 

 
-
-
 

566,7 

 

M1= 

28,34 

 ∑ V1
2= 

=5603,3 

858,7 

 

M2= 

42,94 

 ∑ V2
2 = 

 = 

10607,49 

∑ v1.v2 = 

=6645,33 
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-

∑ v v

∑ v v =

M = -

v -

v ∑

V = M =

∑ v =

1 2

2 2

1 2

v v 6645,33
r

5603,3 10607, 49v v

6645,33 6645,33
0,86;

7709,5459436948,72

r 0,86

 
  

 

  

 

 

-

2

r

1 r
m

n-2




n

-

-
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-

2 2

r

1 r 1 0,86 1 0,74 0,26
m

n-2 20-2 18 18

0,014 0,118; 0,12;

  
    

    

r 0,86 0,118  

r 0,86 0,12.  

-

-

-

-

-

-
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-

b

1 2

2

1

v v 6645,33
r 1,186.

v 5603,3

 
  



P O

P O

x

y

y – M = b x – M

y – = x –

y= + x

y = x +

II

-
-

-

-

-
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№

№  

 №
 

 (v1.v2) 

P
O

/

X
 

-

-

v  

-

v  

/

y 
-

v  

-

v  
       +  
      +  
      +  
    +    

 +    +   +  
 +    +   +  
 +    +   +  

 
M = 

 

 ∑ V =
 M = 

 ∑ V =
 
∑ v v =

 

r = +

b =

y = x +

r =
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+ x

y -

y = x +  

-

NK

r -

r r

-

-

-

r = +

r = =

=

%  

 

-

-
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-
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-

-
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1
E= .

n

x S2

S V

xS
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.
x

x
n



 
22

2
:

S .
1

x x n

n

 
  


 

 
22 :

S .
1

x x n

n

 
  


 

100.
S

V
x

 

2

.x

S
S

n


x   

2,63x  2 1,3899x 

2,63
0,526.

5

x
x

n
  

 
22

2
2

:
1,3899 (2,63 :5)

S 0,0016.
1 4

x x n

n
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S 0,0016 0,04. 

0,04
100 100 7,60%.

0,526

S
V

x
    

2 0,0016
0,00032 0,018.

5
x

S
S

n
   

V
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 „  

 

  

№ 
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N 14,0067  C 12,011 

Al 26,98154  Na 22,98977 

Ba 137,34  Ni 58,70 

B 10,81  Au 196,9665 

Br 79,904 Pt 195,09 

S 32,06  O 15,9994 

 As 74,9216  Fe 55,847 

 V 50,9414  Rb 85,4678 

 Ag 107,868  Se 78,96 

 Hg 200,59  Si 28,086 

 W 183,85  Cu 63,546 

 Zn 65,38  Sr 87,62 

 J 126,9045  Ti 47,90 

 Sn 118,69  Pb 207,2 

 K 39,098  U 238,029 

 Ca 40,08  P 30,97376 

 Co 58,9332  F 18,99840 

 Li 6,941  Cl 35,453 

 Mg 24,305  Cr 51,996 

 Mn 54,9380  Cs 132,9054 

 Mo 95,94 H H 1,0079 
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HNO3 63,02 63,02 

NH4OH 35,05 35,05 

NH4 NO3 80,05 80,05 

(H4N)6Mo7O24 

.4H2O 

1236,30 _ 

(NH4)2CO3
 .H2O 114,10 57,05 

NH4C2H3O2 77,09 77,09 

NH4H2PO4 115,04 38,35 

(NH4)2HPO4 132,07 44,02 

NH4F 37,04 37,04 

NH4Cl 53,50 53,50 

(NH4)C2O4
 . H2O 142,09 71,05 

BaCl2
 . 2H2O 244,40 122,20 

KOH 56,11 56,11 

KMnO4 158,03 31,61* 

KH2PO4 136,09 45,36 

K2HPO4 174,18 58,06 

K3PO4 212,27 70,76 

KCl 74,56 74,56 

K2CrO4 194,20 97,10 

CaCO3 100,07 50,04 

Ca(H2PO4)2
 . H2O 252,09 84,03 

CaHPO4 . 2H2O 172,10 57,37 

Ca3(PO4)2  310,20 51,70 

NaOH 40,01 40,01 

Na2CO3
 . 10H2O 286,16 143,08 
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NaH2PO4
 . H2O 138,01 46,00 

NaH2PO4
 . 2H2O 156,03 52,01 

Na2HPO4
  141,98 47,32 

Na2HPO4
 .7H2O 268,09 89,36 

Na2HPO4
 . 12H2O 358,17 119,39 

Na3PO4 163,97 54,66 

Na3PO4 . 12 H2O 380,16 126,72 

NaCl 58,46 58,46 

NaC2H3O2
 .3H2O 136,06 136,06 

SnCl2
 . 2H2O 225,64 112,82 

AgNO3 169,88 169,88 

H2SO4 98,09 49,05 

HCl 36,47 36,47 

CH3COOH 60,03 60,03 

H2C2O5 
. 2H2O 63,03 63,03 
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C

0,907 25,0 13,4 

0,957 10,0 6,0 

0,977 5,0 3,0 

1,400 
67,0 

 
15,0 

1,115 20,0 3,5 

1,054 10,0 1,7 

1,834 95,0 36,0 

1,178 25,0 6,0 

1,032 5,0 1,2 

1,184 37,0 12,0 

1,098 20,0 6,0 

1,047 10,0 3,0 

1,050 100,0 17,5 

1,013 10,0 1,7 

1,005 5,0 0,9 

1,700 85,0 14,7 

1,146 46,6 26,3 

C 1,540 60,0 9,2 
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HCl 1,19 37,23 634,8 496,8 236,4 115,2 45,5 22,6 

H2SO4 1,84 95,6 167,7 129,9 60,6 29,3 11,5 5,6 

HNO3 1,40 65,6 313,0 243,6 115,0 56,0 22,0 10,8 

CH3COOH 1,05 99,5 247,8 196,7 97,1 48,2 19,2 9,0 

NH4OH 0,91 25,0 1000,0 814,0 422,0 215,4 87,2 43,7 
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-

-
-

-
-
-

 

1н 

 

0,5 н 

 

0,2 н 

 

0,1 н 

 

0,05 н 

 

0,02 н 

 

0,01 н 

H2SO4 ,  

d = 1,84 98,08 49,04 28  14  
5,6 მ

  
2,8 

 1,4  
0,56 

 
0,28 

 

HCl,  

 d = 1,19 36,46 36,46 82 მლ 41 მლ 

16,4 

მლ 8,2 4,1 მლ 

1,64 

მლ 

0,82 

მლ 

H6C4O4 . 

2H2O 126,07 63,4    6,3 გ. 3,15  გ. 1,26 გ. 0,63 გ. 

KMnO4 

 158,03 31,61    

3,16 

გ. 1,58 გ. 0,63 გ. 0,32 გ. 

NaOH 40,00  40,00 

40,00 

გ. 

20,0 

გ. 8,0 გ. 4,0 გ. 2,0 გ 0,80 გ. 0,40 გ. 

KOH 56,11 56,11 

56,11გ

. 

28,06 

გ. 11,2 გ. 

5,60 

გ. 2,8 გ. 1,12,გ. 1,56 გ. 

Ba(OH)2 . 

8H2O 315,50 157,75 

157,75 

გ. 

78,88 

გ. 

31,54 

გ. 

15,77 

გ. 7,88 გ. 3.15 გ. 1,58 გ. 

AgNO3 169,89 169,89 - - - 

17,00 

გ. 8,50 გ. 3,40 გ. 1,70 გ. 

Na2 S2 O3  . 5 

H2O 248,21 248,21 - - - 

24,80 

გ. 

12,40 

გ. 5,00 გ. 2,50 გ. 

Fe2SO4 

(NH4)SO4 x 

6H2O  

 392,16 392,16 - - 

78,40 

გ. 

39,20 

გ. 

19,60 

გ. 7,84 გ. 3,92 გ. 

K2Cr2O7 294,22 49,04 - - 9,18 გ. 

4,90 

გ. 2,45 გ. 0,98 გ. 0,49 გ. 

 Б 372,25 186,12 - - - 

18,61 

გ. 9,30 გ. 3,72 გ. 1,86 გ. 
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1  2 3 4 5 6 

AgCl Cl 0,247 CO2 CaO 1,274 

AgCl AgNO3 1,185 CO2 CaCO3 2,274 

Al2O3 Al 0,529 CO2 Na2 CO3 2,409 

Al2O3 AlPO4 2,393 CO2 NaH CO3 1,909 

Al2O3 Al2(SO4)3 3,356 CaCO3 C 0,119 

BaSO4B SO4 0,411 CaCO3 CO2 0,439 

BaSO4 SO3 0,343 CaCO3 CO3 0,599 

BaSO4 S 0,137 CaCO3 Ca 0,400 

BaSO4 H2SO4 0,420 CaCO3 CaSO4 1,360 

BaSO4 Ba 0,588 CaCO3 CaSO4
.2H2O 1,720 

BaSO4 CaSO4 0,583 CaSO4 Ca 0,294 

BaSO4 CaSO4
.2H2O 0,737 CaSO4 CaO 0,412 

humusi C 0,579 CaSO4 CaCO3 0,735 

humusi CO2 2,123 Fe Fe2O3 1,430 

C CO2 3,664 Fe FeO 1,286 

C humusi 1,724 Fe FeCl2 2,269 

CO2 humusi 0,471 Fe FeCl3 2,904 

CO2 C 0,272 Fe FeSO4
.7H2O 4,978 

CO2 CO3 1,364 Fe Fe(SO4)3 3,580 

CO2 Ca 0,911 Fe2O3 Fe 0,699 

Fe2O3 FeO 0,900 N NO3 4,427 

Fe2O3 FePO4 1,889 N  N2O5 3,356 

Fe2O3 FeCl3 2,031 N Na NO3 6,069 

Fe2O3 Fe2(SO4)3 2,504 NO3 N 0,226 



600 

H2O H 0,111 NO3 N2O5 0,871 

H2O O 0,888 NO3 Na NO3 1,371 

KCl K 0,524 N2O5 N 0,259 

KCl K2O 0,632 N2O5 NO3 1,148 

K2SO4 K 0,449 N2O5 Na NO3 1,574 

K2SO4 K2O 0,541 NH4 N 0,776 

K2SO4 KCl 0,856 NH4 NO3 3,437 

Mg2P2O7 Mg 0,218 NH4 N2O5 2,994 

Mg2P2O7 MgO 0,362 NH4 Na NO3 4,712 

Mg2P2O7 MgCO3 0,757 NH4 NH3 0,944 

MgSO4 Mg 0,202 NaCl Na 0,393 

MgSO4 MgO 0,335 NaCl Na2O 0,530 

MgSO4 MgCO3 0,700 NaCl Na2 CO3 0,907 

MgCO3 Mg(HCO3)2 1,735 NaCl NaH CO3 1,437 

Mg2P2O7 P 0,279 Na2SO4 Na 0,323 

Mg2P2O7 PO4 0,853 NaHCO3 Na2 CO3 0,630 

Mg2P2O7 P2O5P 0,638 Na2CO3 NaH CO3 1,585 

Mn MnO 1,291 NaHCO3 Na 0,274 

Mn MnO2 1,582 Na NaH CO3 3,653 

Mn KMnO4 2,876 SiO2 Si 0,467 

MnSO4 Mn 0,363 SiO2 SiO3 1,266 

MnSO4 MnO 0,469 SiO2  SiO4 1,533 

MnSO4 MnO2 1,575 SiO2 Si2O7 1,400 
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 pH-

pH pH

5,0-7,7 5,0-5,5 

5,5-7,5 7,0-7,5 

6,0-7,5 7,0-8,0 

6,3-7,6 6,0-7,0 

6,8-7,5 6,5 da ufro meti 

6,0-7,0 4,5-6,0 

5,5-7,5 5.6 da ufro meti 

4,7-7,5 6,7-7,4 

6,0-7,0 6,8-7,5 

6,5-7,1 6,3-6,7 

6,8-7,2 5,5 da meti 

5,9-6,5 5,5-7,0 

6,0-6,8 6,0-7,9 

7,1-7,4 6,0-7,0 

4,8-6,2 6,5-9,0 
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. 

# 

 
pH 5 pH 5-6 pH 6 

I <4 <3 <3 
II 4-5 3-4 3-4 
III 5-7 4-6 4-5 
IV 7-10 6-8 5-7 
V 10-14 8-12 7-10 
VI >14 >12 >10 

 

 P2O5 /100  
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 K2O /100 

I 0-5 0-3 <5,0 <5,0 

II 5-10 3-7 5-10 5-10 

III 10-15 7-10 10-15 10-20 

IV 15-20 10-15 15-20 20-30 

V 20-30 15-20 20-25 30-40 

VI >30 >20 >25 >40 
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Mn Zn Cu Co B Mo 
0

,1
 n

. 
H

2
S

O
4
 

 

. 
p

H
 4

,8
 

1
 n

. 
K

C
l  p

H
 4

,8
 

1
 n

. 
H

C
l  p

H
 4

,8
 

1
 n

.H
N

O
3

  

 p
H

 4
,8
 

H
2
O
 

 p
H

 3
  

<50 <50 <2 <2 <3 <1 <1,5 <0,5 <0,5 <0,1 

50-

100 
50-80 2-3 2-4 3-5 1-1,5 1,5-3 0,5-1,0 0,5-1,5 0,1-0,3 

100-

150 
80-100 3-5 4-7 5-7 

1,5-

2,0 
3-5 1,0-1,5 1,5-3 0,3-0,5 

>150 >100 >5 >7 >7 >2 >5 >1,5 >3 >0,5 
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606 

Cd 0,05-0,1 0,01-1,0 3,0 
Ni 3-10 1-100 50 
Pb 5-15 0,1-20 100 
Hg 0,05-0,1 0,01-1,0 2,0 
Sb 0,05-1 1-2 5,0 
As 0,05-1 1-50 50 
V 1-5 10-100 400 
Cr 1-5 1-100 100 
Se 1-5 0,1-10 10 
Bi 0,2-0,5 0,2-2,5 2,5 
Cu 1,0-20 2-50 100 
Zn 1,0-30 10-300 300 
Mo 0,5-2,0 0,2-10 5.0 
Co 0,5-10 1-50 50 
Sn 0,5-3,0 1-20 50 
Zr 10-50 25-300 300 
F 1-20 10-500 200 
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FAO  

 

NO

 

NO3
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610 

 
-

 
-

 
-

 
-
 

-
 

-
 

-
 

-
 

        

1,         
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NH4NO3 

 

34,7-35 

 
 

 
 

 
 CO(NH2)2 46   

 

 
(NH4)2SO4 20,8- 21,0  

 

 

 
NH4Cl 24,0 – 25,0  

 

 

 
NaNO3 16,5 
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Ca(NO3)2 . 

2H2O 

15,5 – 17,0  

  

 
CaCN2 20,0 – 22,0  

 

 

 

(МФУ) 

 

CO(NH2)2  
-

CH2O 

 

 

 

38,0 – 40,0 
 

 
 

 
 

NH4OH 

 

18,0- 20,0 

- 

 

 

 (КАС)  

 

28,0-32,0 

 

- 
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P2O5 

 

 
 

 

Ca(H2PO4)2 . H2O+ 

CaSO4 

H3PO4

P2O5-
 

15-22 
 

 

 

Ca(H2PO4)2 . H2O+ 

CaSO4 

H3PO4-

P2O5-
 

თ . 

 

15-22  

 

 

Ca(H2PO4)2 . H2O  

H3PO4-

 5,7%-  

P2O5-
 

 

38-53 

65-97% P2O5 
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Ca3(PO4)2 . CaCO3  

 

19-23 

 

 

 CaHPO4 .2H2O 38-40 P2O5 

  

ფტორმოცილებული  

ფოსფატები 

 

32 P2O5 
 

. 
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 K2O-  
 

 K2O
 

  

 
KCl, 

NaCl-
 

53,6 – 62,5 0,90 – 0,95 
  

 

KCl 

 NaCl-  

MgCl2-  

 

45 -    

 
K2SO4 45 - 58 0,02 – 0,03 

 
 

 ი 

K2SO4.MgSO4 28-30 0,08 – 0,10 
 

 

 

KCl  + NaCl 30 - 40 1,35 – 1,92  
 

 K2SO4.  2MgSO4 17,5 – 19,0 0,10 
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 KCl . 2MgSO4 . 

3H2O 

NaCl-

 

9 - 10 2,0 – 2,5  
 

 

KCl . (MgCl2 ) . 6 

H2O NaCl-
 

12- 13 3,0 -3,3 
 

 

 
K2CO3 55 - 65    
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CCl4

CCl4

CCl4 -

NH4OH

-

-

pH

CH3COONa3H2O

-

-

-

CCl4 -

CCl4 
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-

CCl4

CCl4 

-

-

-

-

-

-
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-

-

-

CCl4 

CCl4 

-
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