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) R-  , -  , F-  , ( ), (D)  

( ) –  ё    (Қ0.Қ)  
     . 

   (Қ0.Қ)   ў  ё . 
 

(2) 

 

      
ў   Қ0.Қ  (Қ0.3) ў  ё  . 

 

(3) 

 

  ( ), ( ), (D), М(E)  .  
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Mn+ + ne = M 

 

        
    (Mn+) ғ  ў , 
 . 
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H+ + e = H 
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)      ,    
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.       ў . 
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)     ғ  ў  
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    ғ  ў  
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OX+ne=Red 
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    . 



       
 ( )       

 . 
 ё    –  ё    

     .  
      

ғ . 
       

  ў      
  .     (  

)       
 ў ,   .    

    ў       
,          

ў .       
. 

      
. 

 -      
  . 

 ё      
ё    : -    

 ў .   ў     
   .  ў  

    ў   
ў        
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  ё  ( )  ,   
       

ў . 
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        , 

       ў .  
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ў  V( )  ў    ў . 

     ( )  
   (Қ0.Қ7) 

 

(б)= (М ) � �� � +� c  [ �∆E/ , 9  
� x� � +�  ]-1                 (17) 

 

  ∆ -  ў     , Ч-  
 ё   . 

В  я  қў .   
  (   ),     

( ) -   ў . 
  ў     

    ў    . 
   ў     

,     ғ  ў , 
,      . ў  

  ў   ў     
.      

 ғ  ў  ,    
ў       ,  

  . 
 

E=K+0,059pH 

 

  -  ,      
 ғ .     =0Қ0 ( ў  

=қҚ0)        
 . 

 ў  ў   -  
-    ў ,    

   ғ .  ,   
   C6H4O2 · C6H4(OH)2 (   -



 ў   )   ў ,  (  
Х)     .  

     PЭ ( )  
Х. 

   -   
 ў . 

 

6 4 2+қ + қ   6 4( )2 

 

      
  . 

= 0-0,059  

 

     =08,5   ғ  
ў    ҳ 0   , (  

)   > 8,5 ў      
   . 

    ў    
   . 
  –  ,  ё    

 (LТ+, Na+, K+, Mg2+, Ca2+, Cd2+, Fe2+, Ni2+  )   
(F-, Cl-, Br-, J-, S2-  )     

. 
     ў , ё   

    . 
   

       
ё        

  –  ў      . 
  ё      

    ,     
  ў      , 

      
ў   . ў    ў   

  ў  ў  .   
   ғ        

   . 
  ё   ў  ё  

. 

,   ё  (ё   ў ё ) 
   ў    . 

     ў  
 .   ё    ё  

 ў     (  ) 
    ў .    



   ,  ў   
    ў . 
  ё   ,  

     ў     
 ў  .  ,  ,  

,   ў   ў    ў   
   ў  (ё ) . 

      
 ў . 

  э . ё     
    з   ў    

ғ       . 
     : 

-V(T)    ғ  (   
ғ ) . 

dE/dV-V(T)  Н2E/dV2-V(T)    
   . 

    ∆V/ ∆E-V(T)   
  -   . . .   V( ) ў  

 , ∆E-  ∆V  ў   
ў  Қ       
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10.1- .       ў   
, V( )- ў   , . (V)-

    . 
-  – V( )   . 
,  –   . 
 –      . 

 

     ( )V-    
   (Қ8)     . 

 



( . ) V=V1 + (V2-V1)
21

1

AA

A


                                   (18) 

 

  V1 -  ў   ў  , V2 -   
 ў     . 

 

A1=∆(
∆∆� ),  A2=∆( ∆∆� ), 

 

Қ0.Қ. ,   ,  
    . 

Қ0.Қ   (Қ0.Қ8)   ( )V 
 .   ў  ∆ /∆V   

 Қ000  . ў    V1=5,қ0  V2=5,30: 1=720, 

2=450.   Қ0.Қ8  ў  

(Я) = 5,қ0 + (5,30- 5,20) 77 −  = 5,қ6 М 3 

 

Ж  1. 

     

 

V 3 ∆V 3   ∆  ∆ / ∆V (∆E/ ∆V)=A 

5,00 
0,10 

250 
13 130 

+150 
5,10 263 

0,10 28 280 

5,20 291 +720 

0,10 100 1000 

5,30 391 -450 

0,10 55 550 

5,40 446 -330 

0,10 22 220 

5,50 468 -120 

0,10 10 100 

5,60 478 
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. 



    ,   ў , 
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    . 
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 ғ ,  ў  Қ885   

  . .  (Қ840-Қ9Қ0 )   
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    .   60  
     

ў  . 
  ғ   
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. 
   ў ,   

( )   ў     ё  
 ў .    ў   
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ғ     (  ). 

       
 ў  ў    . 
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    (R)    

(Х)  ўғ     (S)    
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0,10 100 1000 

5,30 391 -450 

0,10 55 550 

5,40 446 -330 

0,10 22 220 

5,50 468 -120 
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VIIғ  

 Ў       

electrod

es 

  ё  
  

Device that moves electrons 

into or out of a solution by 

conduction. 

calibrati

on 

  
  
  

(  
   
  

) 

the checking, adjusting, or 

systematic standardizing of 

the graduations of a 

quantitative measuring 

instrument. 

anion    Ions with a negative charge. 

anode 

-  
ё    

    
  

The electrode where electrons 

are lost (oxidized) in redox 

reactions 

cations   Ion with a positive charge. 

dissociat

ion 
 

Breaking down of a 

compound into its 

components to form ions 

from an ionic substance. 

electroc

hemical 

cell 

  

    
 

Gives an electric current with 

a steady voltage as a result of 

an electron transfer reaction. 

electroly

sis 

ё   

 ё   

 

Changing the chemical 

structure of a compound 

using electrical energy. 

electrom

agnetic 

spectru

m 

   

ў   

   

   

ў  ў   

Complete range of 

wavelengths which light can 

have. These include infrared, 

ultraviolet, and all other types 

of electromagnetic radiation, 



 ў ,    

   

 . 

as well as visible light. 

pH 
   

   

Measures the acidity of a 

solution. It is the negative log 

of the concentration of the 

hydrogen ions in a substance. 
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