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                :  

                  
          .  

1 -    
         )          (      

                         
   .  

            :  
1 -               .  

    CH (g) O (g) CO (g) H O(g)4 2 2 22 2  
2-       ) Be (               .  

    Li(s) O (g) Li O(s)2 24 2  
    Mg(s) O (g) MgO(s)22 2  

            .          
      .                   

  .  
    Na(s) O (g) Na O (s)2 2 22:  

    
KO (s)K(s)

Rb(s) O (g) RbO (s)
Cs(s) CsO (s)

2

2 2

2

:  

3 -    )    (      .  
    S(s) O (g) SO (g)2 2  
    C(s) O (g) CO (g)2 2  

 :                        
                .  

 :    Mg(s) O (g) MgO(s)22 2  
 :  Mg(s) O (g) MgO(s)22 2  

       .  Fe(s) O (g) Fe O (s)2 2 34 3 2  
          .  

                  .        
                  .       

            »   « .  
  :           .         

»   «  .                  
         .  
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2 -       

                         .  
        :  

  A B C  
           :  

1 -        )  (  .  
  Na O(s) H O(l) NaOH(aq)2 2 2  

  MgO(s) H O(l) Mg(OH) (aq)2 2  

2 -          .  
  CO (g) H O(l) H CO (aq)2 2 2 3  
  N O (s) H O(l) HNO (aq)2 5 2 32  

3 -         .  
  Na(s) Cl (g) NaCl(s)22 2  

  Mg(s) Br (l) MgBr (s)2 2  

4 -           .  
  Na O(s) CO (g) Na CO (s)2 2 2 3  

  CaO(s) CO (g) CaCO (s)2 3  

5 -         .  
  NH (g) H SO (aq) (NH ) SO (aq)3 2 4 4 2 42  

  NH (g) HCl(g) NH Cl(s)3 4  
    NH3  HCl  NH Cl4)  (   .       

  .  

6 -        :  
  C H (g) H (g) C H (g)2 4 2 2 6  
  C H (g) H (g) C H (g)2 2 2 2 62  

  )          (C H (g) HCl(g) C H Cl(g)2 2 2 3  

7 -   ) (:  
                       

) (   .  
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  ) (   )        (     )(       
 ) (  .  

  
  
  
  

  

 
 
 
 
 
 
 
  
  
  
  
8 -              .  

  Al(s) O (g) Al O (s)2 2 34 3 2  
  N (g) O (g) NO(g)2 2 2  

3 -     
                   .  

        :  A B C  
            :  
1 -                    .  

  CaCO (s) CaO(s) CO (g)3 2  
2 -                ) . ::ClO3  :Cl (  

  KClO (s) KCl(s) O (g)3 22 2 3  
3 -                ) . ::NO3  :NO2 (  

  NaNO (s) NaNO (s) O (g)3 2 22 2  
4 -     

       .  CH OH(g) CO(g) H (g)3 22  
5 -      Al (SO ) (s) Al O (s) SO (g)2 4 3 2 3 3  
6 -      )   (  

                          
      .              .   

      :  
  (NH ) Cr O (s) Cr O (s) N (g) H O(g)4 2 2 7 2 3 2 24  
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   :  

1-    )   (                   
) (        .  
2-                       .   

           .  
3-               .               

   .  
4 -      

                      .  
           :  

  A BC AC B  
              :  
1 -                  .  

  K(s) H O(l) H (g) KOH(aq)2 22 2 2  
  Ba(s) H O(l) H (g) Ba(OH) (aq)2 2 22  

                      C600      .  
2 -              .  

  Mg(s) HCl(aq) MgCl (aq) H (g)2 22  
  Sn(s) HCl(g) H (g) SnCl (aq)2 22  
  Zn(s) HCl(g) H (g) ZnCl (aq)2 22  

3 -                            .  
       .  

                    .    
     .             .  

  Al(s) CuSO (aq) Al (SO ) (aq) Cu(s)4 2 4 32 3 3  
  Zn(s) AgNO (aq) Zn(NO ) (aq) Ag(s)3 3 22 2  

  Na Fe O Na O Fe2 3 26 3 2  
                

(II)               
        .       

       .          .  

  
  
  

  

4 -                           .  
  Cl (g) KBr(aq) KCl(aq) Br (aq)2 22 2  



  /      23  
 

  
                .                 

 .  
  
  

           .  
  

5 -      
                       .  
          :  

  AC BD AD BC  
                   .      

      (aq)     (s)  .  
              :  

1 -           .  
  Ba(OH) (aq) HNO (aq) Ba(NO ) (aq) H O(l)2 3 3 2 22 2  

  NaOH(aq) HCl(aq) NaCl(aq) H O(l)2  

2 -            )          (.  
  Pb(NO ) (aq) KI(aq) PbI (s) KNO (aq)3 2 2 32 2  
  AgNO (aq) NaCl(aq) AgCl(s) NaNO (aq)3 3  

    (AgCl(s))                
    .  

3 -    )  (   )  (       .)       
   (.  

  NaOH(aq) Fe(NO ) (aq) Fe(OH) (s) NaNO (aq)3 3 3 33 3  
  H S(aq) Pb(NO ) (aq) PbS(s) HNO (aq)2 3 2 32  

       
                         

       )   (         .  
 Pb2 :  

  Pb(NO ) (aq) KI(aq) PbI (s) KNO (aq)3 2 2 32 2  
 Fe3 :  

  FeCl (aq) NaOH(aq) Fe(OH) (s) NaCl(aq)3 33 3  
 Ag:  

  AgNO (aq) K CrO (aq) Ag CrO (s) KNO (aq)3 2 4 2 4 32 2  
  

 (II) (PbCrO )4      (AgCl)    .  

F
Cl
Br
I

2

2

2

2

 
 

 
 

   

  

  



   24   ) ( /   
  

24.        …………   .  ) 92( 

25.              .      . 
  )  -   10   (  

(      Br (l) NaI(aq) I (s)2 2  
(      Zn(s) CuCl (aq) Cu(s)2  

 (      Al(s) HBr(aq)  
(     Fe(NO ) (aq) NaOH(aq) Fe(OH) (s)3 3 3  

 (      ZnBr (aq) AgNO (aq) AgBr(s)2 3  

26.                 .        .  
(      C H (g) O (g) CO (g) H O(g)2 4 2 2 2  

 (      Li CO (s) Li O(s) CO (g)2 3 2 2  
 (      PbO (s) PbO(s) O (g)2 2  
(      CuSO (aq) Na S(aq) CuS(s) Na SO (aq)4 2 2 4  
(      NH (g) HBr(g) NH Br(s)3 4  
(      NaNO (s) NaNO (s) O (g)3 2 2  

27.      :  
(CH OH(g) (g) H (g)3 22    ) 85 (  

(Ba(s) H O(l) (aq) H (g)2 22    ) 88(  
(Na(s) (s) Na O(s) Fe(s)26 3 2    ) 89  87(  
(Cd(NO ) (aq) H S(g) (s) HNO (aq)3 2 2 32  ) 89(  
(AgNO (aq) (aq) AgI(s) Mg(NO ) (aq)3 3 22 2  ) 91(  
(K CO (s) (s) (g)2 3  ) 91(  

28.             .  ) 86 (  
  

 (  (  (   
  

29.       B2 AB2     .   .  
  

30.                .  ) 92(  
  C H OH(l) O (g) CO (g) H O(g)2 5 2 2 2)a 

  KClO (s) KCl(s) O (g)3 22 2 3)b 

  NiC H (g) H (g) C H (g)2 4 2 2 6)c 
 (  ab c  .  

 (  Ni    b c .  

31.          .  ) 91(  

  CdCO (s) (s) CO (g)(1)
3 2)a 

  Pb(NO ) (aq) (aq) PbI ( ) KNO (aq)(2) (3)
3 2 2 3)b  

 (  a b   .  
 (     )1 ( )2 (   )3 ( .  
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32.             .  ) 91(  
  FeH (g) N (g) NH (g)2 2 33 2)a  

  BaCO (s) (s) CO (g)(1)
3 2)b  

  Fe(NO ) (aq) NaOH(aq) Fe(OH) ( ) NaNO (aq)
(2)

3 3 3 33 3)c  
 ( Fe    

 (  a c  .  
 (   )1 (   )2 ( . 

33.             .  ) 88(  
      NH (g) (g) NH Cl(s)3 4)1  
    AgNO (aq) NaCl(aq) (s) NaNO (aq)3 3)2  
      CaCO (s) CaO(s) (g)3)3  

34.            .  ) 90(  
      HCl(g) NH (g) (s)3)1  
    AgNO (aq) NaCl(aq) AgCl( ) NaNO ( )3 3)2   

 (  )1 ( )2 (  .   (   )1 ( )2 (   . 

35.              .  ) 86(  
    Pb(NO ) (aq) H S(g) HNO (aq) (s)3 2 2 32)1  
      Zn(s) CuCl (aq) Cu(s) (aq)2)2  

 (  )1 ( )2 (   .   (           

36.               .  ) 87(  
    FeCl (aq) NaOH(aq) Fe(OH) (s) NaCl(aq)3 3)1  
    AgNO (aq) Ag SO (s) HNO (aq)3 2 4 32 2)2  
    Cl (g) KBr(aq) KCl(aq)2 2 2)3  

 (  )2 ( )3 (  .  
 (   )1 ( )3 (  .  

37.        :  ) 88(  
      Zn(NO ) (aq) M(s) M(NO ) (aq) Zn(s)3 2 3 3  

 (    .  
(M    Ag)Al(S   

38.  »«  »«      :  ) 85(  
         

)(  Ca(OH) (aq) H SO (aq) CaSO (s) H O(g)2 2 4 4 22  1  

)(  (NH ) Cr O (s) N (g) Cr O (s) H O(g)4 2 2 7 2 2 3 24  2  

)(  Ag(s)2) (Zn(s) AgNO (aq)32  3  

  NH Br(s)4)(HBr(g)  4  
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24   

25 (         Br (l) NaI(aq) I (s) NaBr(aq)2 22 2  
(     Zn(s) CuCl (aq) Cu(s) ZnCl (aq)2 2  
(         Al(s) HBr(aq) AlBr (aq) H (g)3 22 6 2 3  
(        Fe(NO ) (aq) NaOH(aq) Fe(OH) (s) NaNO (aq)3 3 3 33 3  
(       ZnBr (aq) AgNO (aq) AgBr(s) Zn(NO ) (aq)2 3 3 22 2  

26 (        C H (g) O (g) CO (g) H O(g)2 4 2 2 23 2 2  
(      Li CO (s) Li O(s) CO (g)2 3 2 2  
(      PbO (s) PbO(s) O (g)2 22 2  
(        CuSO (aq) Na S(aq) CuS(s) Na SO (aq)4 2 2 4  
(      NH (g) HBr(g) NH Br(s)3 4  
(      NaNO (s) NaNO (s) O (g)3 2 22 2  

27 (      CH OH(g) CO(g) H (g)3 22   
(     Ba(s) H O(l) Ba(OH) (aq) H (g)2 2 22  
(     Na(s) Fe O (s) Na O(s) Fe(s)2 3 26 3 2  
(    Cd(NO ) (aq) H S(g) CdS(s) HNO (aq)3 2 2 32  
(    AgNO (aq) MgI (aq) AgI(s) Mg(NO ) (aq)3 2 3 22 2  
(    K CO (s) K O(s) CO (g)2 3 2 2  

28 (    (     (      

29      .  
  :     AB B AB2 2 32 2    B2  .  

30 ( a    b     c    .  
(                   Ni     

     Ni      .  

31 ( a     b      .  
(  CdCO (s) CdO(s) CO (g)3 2)a  

  Pb(NO ) (aq) KI(aq) PbI (s) KNO (aq)3 2 2 3)b 

32 ( Fe          Fe         
               .  

( a     c      .  
(    BaCO (s) BaO(s) CO (g)3 2)b  

    Fe(NO ) (aq) NaOH(aq) Fe(OH) (s) NaNO (aq)3 3 3 33 3)c 

33        NH (g) HCl(g) NH Cl(s)3 4)1  
       AgNO (aq) NaCl(aq) AgCl(s) NaNO (aq)3 3)2  

      CaCO (s) CaO(s) CO (g)3 2)3   
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34 (       HCl(g) NH (g) NH Cl(s)3 4)1  
    AgNO (aq) NaCl(aq) AgCl(s) NaNO (aq)3 3)2  

(  )1 (     )2 (      . 

35 (       Pb(NO ) (aq) H S(g) HNO (aq) PbS(s)3 2 2 32)1  
    Zn(s) CuCl (aq) Cu(s) ZnCl (aq)2 2)2  

(  )2(  

36 (     AgNO (aq) H SO (aq) Ag SO (s) HNO (aq)3 2 4 2 4 32 2)2  
    Cl (g) KBr(aq) Br (aq) KCl(aq)2 22 2)3  

(  )1 (       )3 (      .  

37 (     
(Al             .        .     

         .)       Al    3 (.  

38 (         (     
(Zn(NO ) (aq)3 2    (      
(NH (g)3   

39 (                        
   .  

(                          
         .  

(                  .  

40 ( .  
(  .               .  
(  .                     

 .  

41 (  : NH (N) (H) ( ) ( ) g mol 1
3 1 3 1 14 3 1 17   

(  : CO(NH ) (C) (O) (N) (H) ( ) ( ) ( ) ( ) g mol 1
2 2 1 1 2 4 1 12 1 16 2 14 4 1 60  

(  : (NH ) HPO (N) (H) (P) (O) ( ) ( ) ( ) ( ) g mol 1
4 2 4 2 9 1 4 2 14 9 1 1 31 4 16 132     

42      ?molCu / gCu83 5 molCu
/ gCu

1
63 55

/ molCu1 31  

43        CO ( ) g.mol 1
2 12 2 16 44  

     ?molCO / gCO2 2128 9 molCO
g CO

2

2

1
44

/ molCO22 93  

44         H O ( ) g.mol 1
2 1 2 16 18  

  ?LH O / mol H O2 255 5
g H O218

mol H O21
mL H O21
g H O21

L H O
mL H O

2

2

1
1000

/ L H O20 999  


