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- 393.5 / )   : 
1) ( ) + 2N2  ( .) = 2( .) + 2N2( .), ∆ ˚ = - 557.5  

   N2  ( .) 
(5 ) 

 

З  3.        .   (  
.%)    ,       

   34.2    ;   – 

  25.4   ;   –    
 5.2    .  

 

(7 ) 
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Р ни . 8 асс. 
За а а 1.  

 : m(Na) =  m(Cl) = x 
Ar(Na) = 23; Ar(Cl) =35.5;                                                                           
(0.5) 
n(Na) =m(Na) /M(Na) = x/23; 
n(Cl) =m(Cl) /M(Cl) = x/35.5;                                                                      
(0.5) 
Ч    Na   Cl   : 
N(Na) =n(Na)  ּ Na =   x/23  ּ (6.02  ּ 10 ²³)  
N(Na)=n(Cl)  ּ Na =   x/35.5  ּ (6.02  ּ 10 ²³)                                           
(0.5)      

    Na   Cl   :                                   
N(Na)/N(Cl) = 35.5/23 = 1.54,  
.        1.54  ,  

 .                                                                                                         
(0.5) 
За а а 2. 

   ,    : Me2O3/ 

      70 .%,     
: 100 – 70 = 30 .%                                                             

(0.5) 
2Ar(MО)/ 3Ar( ) = 70/30,  
Ar(Me) = 3  ּ ּ70  ּ ּAr( )/2  ּ ּ30 = 3  ּ ּ70  ּ ּ16/ 2  ּ ּ30 = 56.                               
Э    .                                                           
(0.5) 
Ar(Fe) = 56                                                                                       
К   Fe2O3,      FeO    Fe3O4         

(1.0) 
За а а 3. 

  : 
V(Au) = (0.1)³ = 0.001 = 1·10 ‾ ³ c ³                         (0.5) 

  : 
m(Au) = ·V = 19.3·10 ‾ ³                                                                            
(0.5) 

   : 
n(Au) = m(Au) /M(Au) = 19.3·10 ‾ ³/ 197 = 1·10 ‾ 4 .                           
(0.5) 

    : 
N(Au) =n(Au)  ּ Na = (1·10 ‾ 4)  ּ (6.02  ּ 10 ²³) =  6,02∙1019 .                  
(0.5) 
 

За а а 4.  
  : 

 SO2  + 2H2O = H2 SO3                                                                                                              



(0.5) 
1.12  SO2  .     , : 
m( SO2 ) = n( SO2 )∙ ( SO2 ) = 1.12/22.4 ∙ 64 = 3.2                                  
(0.5) 

,      3.2   
  .                                                                                              

(0.5) 
Ч  ,     : 
N(SO2 ) = n( SO2 )∙ Na = 1.12/22.4  ּ ּ(6.02  ּ 10 ²³) = 0.301  ּ 10 ²³ .  
(0.5) 

 SO2    : 
D = ( SO2 ) / (O2 ) = 64/32 = 2                                                              
(1.0) 
 

За а а 5. 
 (NH3)                                            

(0.5)                                            
NH3+ 2H2O = NH4OH (  NH3 ·H2O)                                                  
(0.5) 

  NH3   ,                                   
(0.5)         

         
 .                                                                                       

(0.5)         
    O2 –     ,           

(0.5) 
     N2   CO2 –   .                                                  
(0.5)                                                    

    CO2   ,   
:(0.5) 

Ca(OH)2 +  CO2  =  CaCO3  + H2O                                                             
(0.5) 
 
За а а 6.  

  : 
1) Me + S  MeS (  tº)                                                                          
(0.5) 
2) MeS + 2HCl = H2S  + MeCl2                                                                                      
(0.5)                           

                             Х 

3) S + O2  SO2 (  tº)                                                                            
(0.5)                                                 
                             В 

4) 2H2S +  SO2  =  3S + 2H2O                                                                     
(1.0) 
                         



      ( -  4): 
n( S) = m(S) /M(S) = 38.4/32 = 1.2                                                    
(0.5) 

  -   4  ,    H2S  SO2 : 
n(H2S ) =  n( S) = 0.8                                                                      
(0.5) 
n( SO2 ) =  n( S) = 0.4                                                                     
(0.5) 

  ( -  1): 
n( S ) = n( SO2 ) = 0.4                                                                     
(0.5) 
n(H2S ) = n(MeS) = n( S(1) .) = n(MО) = 0.8                                
(0.5) 

.   m(MО) = n(MО)∙ M(MО), : 
 M(Me) = m(Me) / n(Me) = 44.8/0.8 = 56 /                                                            

  –                                                                        
(1.0) 

  ,     : 
n( S) = n(S ) + n( S(1)) = 0.4 + 0.8 = 1.2                                          
(0.5)                                            
m( S) = n( S)∙ M(S) = 1.2∙ 32 = 38.4                                                          
(0.5) 
 

 

 

 

 

 

 

 

 

 

 

. 9 . 
За а а 1. 

  -К : 
pV = nRT                (1.0) 

   : 
n(PH3) = m( PH3 )/ (PH3 ) = 68/ 34 = 2                                          (1.0) 

        
T = (273 + 20) К = 293К                                       (0.5) 

 = 250  = 2.5∙105                  (0.5) 
 : V = nRT/p = 2∙ 8.31∙293/ 2.5∙105 = 1.95∙10-2 3 

= 19.5                    (1.0) 
За а а 2. 

    ,   



 N2    : 
2) N2 ( .) +  ½ 2( .) = N2  ( .), ∆ 1˚ =  ,                                            
(1.0) 

   2 ( .)   : 
3) ( ) + 2( .) = 2 ( .), ∆ 2˚ = - 393.5                                
(1.0) 

  2)  3)   1).    2)   
     3): 

4) ( ) + 2N2 ( .) = 2 ( .) + 2N2 ( .), ∆ ˚ = (- 393.5 – 2 )  (2.0) 
 1)  4), : 

-393.5 – 2  = -557.5 

 = 82.0 . ,          ∆ ˚(N2 ) = 82.0 /                            
(1.0) 
 
За а а 3. ,          

: 
1) Ca+ 2H2O = Ca(OH)2 + H2 ,                                                                  
(0.5) 
n(Ca) = m(Ca)/ (Ca) = 34.2/40.08 = 0.85                                          
(0.5) 

     1) n(H2) = n(Ca) = 0.85 ;   
(0.5) 
2) 2КNO3   2КNO2 + O2 ,                                                                        
(0.5) 
n(КNO3) = m(КNO3)/ (КNO3) = 25.4/101 = 0.25                                
(0.5) 

     2): 
 n( 2) = ½n(КNO3) = 0.125 ;                                                              
(0.5) 
3) CaCl2  Ca + Cl2 ,                                                                                 
(0.5) 
n(CaCl2 ) = m(CaCl2 )/ (CaCl2 ) = 5.2/ 111 = 0.047                           
(0.5) 

     3): 
 n(Cl2) = n(CaCl2) = 0.047 .                                                                
(0.5) 

          : 
4) 2H2 +  O2  =  2H2O, 
5) Cl2 + H2 =  2HCl.                                                                                      
(0.5) 

     4): 
 n( 2) = 2n( 2) = 0.25 .                                                                      
(0.5) 

  0.85 – 0.25 = 0.6 . 
     5) 0.047  ,   



  2∙0.047= 0.094  H l.                                                     
(0.5) 

    : 
m( H2O) = n( H2O)∙ (H2O) = 0.25 ∙ 18 = 4.5 ,                                           
m( H l) = n( H l)∙ (H l) = 0.094 ∙ 36.5 = 3.65 ,                                    
(0.5) 

  (  .%) : 
 

ω( H l) =     m( H l)∙100                       =  3.65∙ 100    =  44.8 %.             
(0.5) 
                     m( H l) +  m( H2O)               3.65 + 4.5 
 
За а а 4.  

         
   (IV)  : 

1) C + CO2 = 2CO                                                                                
(1.0) 

  1) ,  1  CO2    
  1 .     11.2  ,   

 1)  0.5  CO2,                                                         
(2.0) 

 CO2   : 
2) 2CO2 + Ca(OH)2 =  Ca(HCO3)2                                                                              

(1.0) 
  : 

n ( Ca(HCO3)2) =m (Ca(HCO3)2)/ (Ca(HCO3)2) = 40.5/162= 0.25   
(1.0) 

  2): 
n(CO2 ) = 2n( Ca(HCO3)2) = 2∙ 0.25 = 0.5   11.2 .                     
(1.0) 

 ,    :  
11.2 + 11.2 = 22.4   CO2                                                                                                        

(1.0) 
 44.8 – 22.4 = 22.4  CO.                                                                           
(1.0) 

   : 50 .%  CO2   50 .%  
CO.                                                                                                                                                        

(1.0) 
 

 

 

 

 

 

 

 



 

 

 

 

 

 

 
 

. 10 . 
За а а 1. 

     –  ,  
    :            

CuSO4   = Cu2+ + SO4
2-                                                                                                                                                                    

BaCl2 = Ba2+ + 2Cl‾                                                                                   
KOH = K+  + OH‾                                                                                       
AgNO3 = Ag+  + NO3‾                                                                                
(0.5) 

         
 (  Cl‾) : 

n( Cu2+) = n(SO4²‾) = n(Ba2+) = n(Ag+) = n(NO3‾ ) = n( K+ ) = n(OH‾)  = 
0.5∙0.5 = 0.25                                                                                               
(0.5) 
n(Cl‾) = 2n( Ba2+) = 0.25∙2 = 0.5 .                                                     
(0.5) 

      Ba2+  SO4²‾  
Ba2+ + SO4

2-  = BaSO4                                                                              
(0.5) 

   Ag+     Cl‾: 
Ag+  + Cl‾ = AgCl .                                                                                    
(0.5) 

    OH‾    Cu2+: 
Cu2+ + 2OH‾ = Cu(OH)2 .                                                                          
(0.5) 

      2  (  
     ) 

 : 
  Cu2+   0.125 ;   Cl‾   0.25  ; 
 NO3‾   0.25    K+    0.25 . 

К       :  
(Cl‾) =  (NO3‾ ) =  (K+) = 0.125 / ;                                              

(0.5) 
(Cu2+) = 0.0625 /                                                                             

(0.5) 
 

 

За а а 2. 



   : 
NH3 + HCl = NH4Cl                                                                                                       

 V NH3 -  = X.                                                                                              
  ,   : 

m = V∙ω∙ρ 
m(NH3) = X∙0.2∙0.91 = 0.182∙X                                                                   
(0.5) 
m(HCl ) = 150∙0.2∙1.15 = 34.5                                                               
(1.0) 
m(HCl .) = ∙(m(NH3) / (NH3)) = 36.5∙(0.182∙ /17) = 0.39  .              
(1.0) 

   HCl   : 
m(HCl ) = m(HCl ) – m(HCl .) = 34.5 – 0.39                                  
(0.5) 
m(HCl - ) = m(HCl - ) + m(NH3 - ) = 150∙1.15 + 0.91∙  = 172.5 + 0.91∙  
(1.0) 

   NH3: 
 

 

 

ω(HCl) =  m(HCl ) / m( - );  0.067 = 34.5 – 0.39  
                                                      172.5 + 0.91  
 = 69.7 .                                                                                        

(1.0) 
 

За а а 3. 
   : 

1) R – CH = CH - R  + Br2  R – CH - CH – R                                           
(0.5) 

                                             │        │   
                                             Br    Br 
 48     , : 

n(Br2) = m(Br2)/M(Br2) = 48/160 = 0.3                                               
(0.5) 

    1)     : 
n( ) = n(Br2)) = 0.3 .                                                                 
(1.0) 

     : 
( ) =  m( ) / n( ) = 16.8 / 0.3 = 56 /                    

(0.5) 
(CnH2n)       C4H8                      ( 

0.5) 
    ,   -2,  
   -2:                                            

(1.0) 
CH3-CH-CH2 -CH3   CH3-CH=CH -CH3 + H2O                                       



(1.0) 
         │                                                                 

                     OH       
 
За а а 4. 

) 5Cu(NO3)2 + 2P = 5CuO+ P2O5 + 10NO2                                                               
(1.0) 

) 6FОSO4 +  Cl2  = 2Fe2(SO4)3 +  2FeCl3                                                                       

(1.0) 
) CaH2 + 2H2O2 =  Ca(OH)2 + 2H2O                                                         

(1.0)     

                            t                                             
) 3Cl2 + 6NaOH = 5NaCl +  NaClO3 + 3H2O                                             

(1.0) 
) 4MР+ 10HNO3 = 4Mg(NO3)2 +  NH4NO3 +3H2O                                     

(1.0) 
) 3CH3-CH-CH3 + 2K2MnO4  =  3CH3-C-CH3 + 2MnO2 + 2KOH + 2H2O  

(1.0) 
         │                                                                ║ 

        OH                                          O 
 

За а а 5. 
 
 

     : 
           Λ               Λ  

1) │  │ t   │Ο│ + 3H2                                                                             
(0.5)                                                                 

  V               V 
     Λ                          Λ  

2)  │Ο│ + 3H2 t   │Ο│ + 2H2O                                                              
(0.5) 
        V                          V 

І                                      І 
         NO2                            NH2 

 24.6     , : 
n(C6H5NO2) = m(C6H5NO2)/M(C6H5NO2) = 24.6/123 = 0.2               
(0.5) 

  1)  2) ,      
   1): 

n(C6H12) = n(C6H5NO2) = 0.2 .                                                           
(1.0) 
Э         

, : 



m(C6H12) = n(C6H12)  ּ  M(C6H12) = 0.2  ּ  84 = 16.8 .                                    
(0.5) 

    1)    
   : 

n(C6H6) = n(C6H12) = 0.2 .                                                                  
(1.0)                       
Э      , : 
m(C6H6) = n(C6H6)  ּ  M(C6H6) = 0.2  ּ  78 = 15.6 .                                        
(0.5) 

      Х ,   
      : 

 
m0+1(C6H6) = (  + 15.6) .                                                                            
(1.0) 

       FeBr3 

    : 
                Λ                           Λ  

3) │Ο│+    Br2   =      │Ο│ + HBr.                                                      
(0.5) 
       V                           V 

                                              І 
                                   Br 
 

  
4) HBr + NaOH = NaBr + H2O 
   NaOH,    4), : 
m(NaOH) = ωm( - ) /100 = 10  ּ  320 / 100 = 32 .                                        
(0.5) 
Э    NaOH   , : 
n(NaOH) = m(NaOH)/M(NaOH) = 32/40 = 0.8 .                                 
(0.5) 

  3)  4), ,      
   3), . : 

n0+1(C6H6) = n3(C6H6) = 0.8 .                                                              
(1.0) 

 : 
n0+1(C6H6) = m0+1(C6H6) /  M(C6H6) = (  + 15.6) / 78 = 0.8 

 :  = 46.8 .                                                                                    
(1.0) 

 ,    16.8    46.8  . 
   :  – 0.74,  – 0.26.                

 
 
 
 



 
 
 

Р ни  11 асс 
За а а 1. 

Х    X, Y, Z   , , N.  
   : 

N2 + 3H2 t
  2NH3                                                                                                

(1.0) 

2H2 + O2 t
  2H2O                                                                                  

(1.0) 

4NH3 + 3O2 t
 2N2 +  6H2O                                                                    

(1.0) 

4HNO3 t
 4NO2 + O2 + 2H2O                                                                 

(1.0) 

N2 +  O2 t
 2NO                                                                                      

(1.0) 
2NO+  O2  =  2NO2                                                                                      
(1.0) 
3NO2 +  H2O = 2HNO3 +  NO                                                                      
(1.0) 
 

За а а 2. 
    : 

1) Me2O + H2O  = 2MeOH                                                                          
(1.0) 

 : 
m(MeOH) = ωm( - ) / 100 = 5.7  ּ  (5 + 100) / 100 = 5.985                         
(1.0) 

     : 
m(Me2 )          (MО2 )     
m(MОOH) =      2 (MОOH)                                                                        
(2.0) 
 
    5            2Ar( Me) + 16                  
5.985  =     2(Ar( Me) + 17)  
 

 Ar( Me) = 39 . . .    .         
(1.0)   

    : 
2K + 2H2O = 2KOH +  H2                                                                                                         
(1.0)                                         

  : 



m(H2) = m(K) (H2) / 2 (K) = (5  ּ  2) / (2  ּ  39) = 0.13                             
(1.0) 

   : 
m(KOH) = m(K) 2 (KOH) / 2 (K) = (5  ּ 2  ּ 56)/ (2  ּ  39) = 7.18                  
(1.0) 

,     ,   KOH: 
ω = (7.18  ּ 100) / (5 + 100 – 0.13) = 6.85 .%              
(2.0) 
За а а 3. 

  : 
1) NH3 + HCl = NH4Cl                                                                        

   NH3  H l: 
n = V/RT 

n(NH3) = (40∙605)/(8.31∙293) = 9.939                                      
(1.0) 
n(HCl) = (40∙302.5)/(8.31∙293) = 4.9695                                   
(1.0) 

n(NH3 .) = n(NH3 .) - n(HCl) = 4.9695                                         
(1.0) 
n(NH4Cl) = n(HCl) = 4.9695                                                              
(0.5) 

    2198   20%-   
 : 

n(H3PO4) = m(H3PO4)∙ω(H3PO4)  = 2198∙0.2    = 4.485                  
(0.5) 
                                M(H3PO4)              98 

      (NH4H2PO4  (NH4)2HPO4) 
       4.485          4.485          4.485 

2) NH3 + H3PO4  =  NH4H2PO4                   

(1.0)            

      0.4845         0.4845         0.4845 

3) NH4H2PO4 + NH3 = (NH4)2HPO4                  

(1.0) 
n(NH4H2PO4) = 4.485  (  2 - )                                                    
(0.5) 
n(NH3 .) = 4.9695 – 4.485 = 0.4845                                                
(1.0) 
n(NH4)2HPO4) = 0.4845  (  3 - )              
(0.5) 

     : 
m(NH4H2PO4) = n·  = 4·115 = 460               
(0.5) 
m(NH4)2HPO4) = n·  = 0.4845·132 = 63.95               
(0.5) 
m(NH4Cl) = n·  = 4.9695·53.5 = 265.9               



(0.5) 
m . -  =m(H3PO4 - ) + m(HCl) +  m(NH3) = 2198 + 4.9695·36.5 + 
9.939·17 = 2548                                                                                        
(1.0) 

      : 
ω = m - /m -   ∙ 100%  
ω(NH4Cl) = 10.4 %              
(0.5) 
ω(NH4H2PO4) = 18.05 %              
(0.5) 
ω((NH4)2HPO4) = 2.5 %              
(0.5) 
За а а 4. 
   : 
 

1) 3CH≡CH    t       Λ                           
                         │Ο│                                                                          
(1.0) 
                            V 

2)   Λ                     Λ 
    │Ο│+    Br2   =│Ο│ + HBr                                                                       
(1.0) 
       V                     V                           
                               І 

                     Br 
3)   Λ                      Λ 
    │Ο│+    3H2   =│   │                                                                                
(1.0) 
       V                     V                           
    16.8     3)   : 
  n(H 2) = V(H 2) / Vm = 16.8/22.4 = 0.75                                            
(2.0) 
  К  ,    3)  3   

 : 
      n(C6H6) = 1/3n(H 2) = 0.75/3 = 0.25                                              
(3.0) 
К  ,    1),   

      3   
 : 

n(C2H2) = 3n(C6H6) = 0.25· 3 = 0.75                                                
(3.0) 

 ,   1)   
: 

      n´(C2H2) = V´(C2H2)  / Vm = 67.2/22.4 = 3                                 (2.0) 
    1): 



η =  0.75/3  · 100 = 25 .%                                                                    
(2.0) 
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1.       1-2    . 
         :   

         4Zn + 5H2SO4   4ZnSO4 + H2S + 4H2O              

Zn
0
 – 2e  Zn

2+
 ,                 (0.5) 

S
6+

 + 8e  S2-
    ,            (0.5) 

           4Zn + 5H2SO4   4ZnSO4 + H2S + 4H2O            (0.5) 

4Zn + 10H
+
 + 5SO4

2-   4Zn
2+

 + 4SO4
2- + H2S + 4H2O 

4Zn + 10H
+
 + SO4

2-   4Zn
2+

 + H2S + 4H2O                   (0.5) 

 

 

2.        ,    
            ,  

 :  
      Na2CO3 + Ba(OH)2 = 2NaOH + BaCO3           1) 
      CO3

2- 
 + Ba

2+ 
= BaCO3                                                     (0.5) 

      Na2CO3 + 2HCl = 2NaCl + H2O + CO2              2) 

      CO3
2- 

 + 2H
+ 

= H2O + CO2                                                        (0.5)  

       ,         
             

     2).   HCl  Ba(OH)2    , 
    ,     

 ,   

     2HCl +  Ba(OH)2 = BaCl2 + 2H2O                    3) 

 H
+ 

+ OH
- 
= H2O                                                                         (1.0) 

         ,    
             

   1)                                                                                     (1.0) 

3. CO3
2- + 2H

+
  CO2  + H2O. 1-2  K2CO3 B 1-2  HCХ: 

K2CO3 + 2HCl = 2KCl + CO2  + H2O                                                          (1.0) 

Fe
0  Fe

2+
 : 

Fe
 
+ CuSO4 =  FeSO4 + Cu                                                                            (1.0) 

CuO  Cu
2+

: 

CuO + H2SO4 = CuSO4 + H2O                                                                       (1.0) 

Pb
2+ 

+ S
2-

  PbS : 

Pb(NO3)2 + Na2S = 2NaNO3 + PbS                                                                          (1.0) 

4.    H2S + Cl2 = S + 2HCl                                                                              (0.5) 

S
2- 

-2e  S0
   ,                                                   (0.25) 

Cl20 + 2e  2Cl- 
 ,                                         (0.25) 

2KI + Cl2 = I2 + 2KCl                                                                                      (0.5) 

2I
- 
- 2e  I20 ,                                                     (0.25) 

 Cl20 + 2e  2Cl- ,                                          (0.25) 
2Al + 6HCl = 2AlCl3 + 3H2                                                                                           (0.5) 

Al
0 – 3e  Al

3+
 ,                                                 (0.25) 

2H
+ 

+ 2e  H2 ,                                            (0.25) 
Cu + 2H2SO4 = CuSO4 + SO2  + 2H2O                                                          (0.5) 

Cu
0
 -2e  Cu

2+
 ,                                                 (0.25) 



 
S

6+ 
+ 2e  S4+

 ,                                             (0.25) 
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      1.    )      Fe
2+.    

        : 
 3 FeSO4 + 2 K3[Fe (CN)6] = Fe3[Fe (CN)6]2  + 3 K2SO4                               (0.5) 

3Fe
2+

 + 2 [Fe (CN)6]
3-

 = Fe3[Fe (CN)6]2 .  -     
  Fe

2+
.                  (0.5) 

     Fe
2+

  ,    NaOH: 

FeSO4 + 2KOH = Fe(OH)2  + K2SO4                                                                                          (0.5) 

Fe
2+

 + 2 OH
-
 = Fe(OH)2 .   -  ,   

: Fe(OH)2  + O2 + H2O = Fe(OH)3       Fe
2+

. (0.5) 

)      SO4
2-

    : 
FeSO4 + BaCl2 = BaSO4 + FОCХ2                                                                               (0.5) 

SO4
2-

 + Ba
2+ 

= BaSO4 .   ,       
. ,   SO4

2-
.                                            (0.5) 

2.            
 (NO2): 

Cu + 4HNO3 = Cu(NO3)2 + 2NO2  + 2H2O                                                  (0.5) 

А        –   
  Al.  Al     HCl  ,   

 : 
2 Al + 6 NaOH + 6 H2O = 2 Na3[Al (OH)6] + 3 H2                                    (0.5) 
2 Al + 6 HCl = 2 AlCl3 + 3 H2                                                                     (0.5) 

    3-  : 
Zn + 2 NaOH + 2 H2O = Na2[Zn (OH)4] + H2                                            (0.5) 
Zn + 2 HCl = ZnCl2 + H2                                                                             (0.5) 
3 Zn + 8 HNO3 = 3 Zn(NO3)2 + 2 NO  + 4 H2O                                          (0.5) 

3.    ZnCl2    NaOH: 

ZnCl2 + 2 NaOH = Zn(OH)2  + 2 NКCХ                                                        (0.5) 

Zn
2+ 

+ 2 OH
-
 = Zn(OH)2 .                                                                             (0.5) 

   . 
     .      HCl: 

Zn(OH)2 + 2 HCl = ZnCl2 + 2 H2O                                                               (0.5) 

Zn(OH)2 + 2 H
+
 = Zn

2+
 + 2 H2O                                                                    (0.5) 

 . 
     NaOH: 

Zn(OH)2 + 2 NaOH = Na2[Zn(OH)4]                                                             (1.0) 

Zn(OH)2 + 2OH
-
 = [Zn(OH)4]

2-
.                                                                     (1.0) 

  . 
 . 

4.      .       
1.  :  
Na2CO3 + 2 HCl = 2 NaCl + H2O + CO2                                                   (0.5) 
CO3

2-
 + 2H

+
 = H2O + CO2                                                                           (0.5) 
    . 

2.  : 

 Na2SO3 + 2 HCl = 2 NaCl + H2O + SO2                                                   (0.5) 

SO3
2-

 + 2H
+
 = H2O + SO2                                                                            (0.5) 



     . 
3.  : 
Na2S2O3 + 2 HCl = 2 NaCl + H2O + SO2  + S                                          (0.5) 

S2O3
2-

 + 2H
+
 = H2O + SO2 + S                                                                   (0.5) 
          

(   ). 
4.  : 
Na2S + 2 HCl = 2 NaCl + H2S                                                                    (0.5) 

S2-
 + 2H

+
 = H2S                                                                                            (0.5) 

      . 
5.  : 
NaNO2 +  HCl + = NaCl + HNO2;   2HNO2 = NO + NO2 + H2O               (1.0) 

       .                           
6.  : NaCl + HCl –   .                                   (1.0) 
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1.        .    
        – K2CO3  AlI3.  

 K2CO3    ( >7): 
      K2CO3 +  H2O =  KOH + KHCO3                                                                           

      CO3
2-

 +  H2O =  OH
-
 + HCO3

-                                                                                                                                

        AlI3   ( <7):                                                            (0.5) 
      AlI3 +  H2O = AlOHI2 +  HI                                                                                    (0.5) 

      Al
3+ 

+  H2O = AlOH
2+

+  H
+                                                                                                                                

(0.5)
 

         ,   AlI3     .     (0.5) 

2.       : 
NaNO2 + HCl = NaCl + HNO2; 2HNO2 = NO  + NO2  + H2O                             (1.0) 

2NO + O2 = 2NO2                                                                                                                        (1.0) 

2NO2 + 2NaOH = NaNO3 + NaNO2 + H2O                                                            (1.0) 

2NaNO3 = NaNO2 + O2                                                                                          (1.0) 

 ,   X, Y, Z, W  NaNO2, NO2, NO, 

NaNO3. 

3.            
Cu(OH)2.                                                                                                                         (0.5) 

    (II).        
 NaOH: 

       CuSO4 + 2 NaOH = Cu(OH)2 + Na2SO4                                                                             (0.5) 

 -   . 
1)         : 
R – COH + 2 Cu(OH)2  R – COOH + 2 CuOH + H2O    (t

0
)                                (0.5) 

                                                                 

2 CuOH  Cu2O  + H2O    (t
0
)                                                                                      (0.5) 

               

2)  Cu(OH)2       .  , 
  -  .      

:                                                                                                                             (0.5) 

  CH2-OH                                 CH2-OH       O  -   CH2 

   | |                                         | 

2CH-OH + Cu(OH)2            CH-O   ––     u           OH  - CH +  2H2O                      (0.5) 

   |                                               |                                               | 

  CH2-OH       CH2-OH                        OH - CH2 



3)       , .   
    ,   .  ,  

  ,     ,    
    Cu(OH)2   -   

Cu2O.   ,    -    
     Cu(OH)2:                                                                (0.5) 

CH2-[ CH- C-]OH + 2 Cu(OH)2  CH2-[ CH- C-]OH + 2 H2O + 2 CuOH     (t
0
)      (0.5) 

 |          |                                              |           | 

OH     OH                                         OH      OH 

2 CuOH  Cu2O  + H2O    (t
0
) 

               

 

4.    Cr2O3 + 6HCl +  = 2CrCl3 + 3 H2O  ((  )                               (0.5) 
            CrCl3 +  NaOH = CrOHCl2 + NaCl                                                          (1.0) 

            Cr
3+

 + OH
-
 = Cr(OH)2+                                                                                                                                                       (0.5)        

                       CrOHCl2 + HCl = CrCl3 + 2H2O                                                                (0.5) 

            Cr(OH)2+
 + H

+ 
= 

 
Cr

3+
+  H2O                                                                        (0.5) 

            CrCl3 + 3NaOH = Cr(OH)3 + 3NКCХ                                                              (0.5) 
            Cr

3+
 + 3OH

-
 = Cr(OH)3                                                                                                     (0.5) 

               2Cr(OH)3 + 3H2SO4 =  Cr2(SO4)3 + 6 H2O                                                   (0.5) 

            Cr(OH)3 + 3H
+ 

= 
 
Cr

3+
+ 3 H2O                                                                         (0.5) 
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1.        .      
       – Na2S  AlBr3.  

 AlBr3    ( <7): 
      AlBr3 +  H2O =  AlOHBr2 +  HBr                                                                                       

      Al
3+

+  H2O = AlOH
2+

+  H
+                                                                                                                                                         

        Na2S   ( >7):                                                  (0.5) 
      Na2S +  H2O = NaOH+ NaHS                                                                              (0.5) 

      
 
S

2-
 +  H2O = OH

- 
+  HS

-                                                                                                                                  
(0.5)

 

         ,   Na2S     .     (0.5) 

6. )         : 
C2H5OH + 3 . = C2H5 – O – - 3 + H2O                                    (1.0) 

    .  
)         , 

, CuO. 

C2H5OH + CuO = Cu +  CH3– COH + H2O                                                  (1.0) 

          

      )      : 
       CH3– COH + 2Cu(OH)2 = CH3COOH + Cu2O  + 2H2O                             (1.0) 

         . 
3.  )         

   (   ).      
 (   ). 

7 14 + Br2 = C7H14Br2        (1.0) 

7 14 + [O] + H2O = 7 14(OH)2      (1.0) 

) Э    -     
   (II).  

Э        ,    -

  Cu(OH)2.                                                                                           (0.5) 



    Cu(OH)2 ,   -  
.      :          

 

 

  CH2-OH                                 CH2-OH       O  -   CH2 

   | |                                         | 

2CH-OH + Cu(OH)2            CH-O   ––     u           OH  - CH +  2H2O                      (1.5) 

   |                                               |                                               | 

  CH2-OH       CH2-OH                        OH - CH2 

 

4.  4FeS2 + 11O2 = 2Fe2O3 + 8SO2  (t0
)                                                    (1.0) 

            2SO2 + O2 = 2SO3 (kat, t
0
)                                                                     (1.0) 

            SO3 + H2O = H2SO4                                                                                              (1.0) 

               H2SO4 + 2NaOH = Na2SO4 + 2H2O                                                     (1.0) 

             Na2SO4 ( ) + 4C = Na2S + 4CO  (t0
)                                                   (1.0) 

             Na2S + 2HCl = H2S  + 2NКCХ                                                               (1.0) 

 

       

 

 


