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1.                .  

                     ............. . )  - (   )90 (  
          .............    ) . – (  

2.                .  
    (aq)         .  
   H O(g) H O(l)2 2     .  

3.            .  
) 85(                          ) +   (2    ) +   (2 )1 
) 89(                                                                                                    + ) 2  

4.              .  ) 84   84   86   88   89   90   91(  
) KNO (s) K O(s) O (g) N (g)3 2 2 21  
) AgNO (aq) Zn(s) Ag(s) Zn(NO ) (aq)3 3 22 2 2  

, ZnO) CO(g) H (g) CH OH(l)2 33 2  
       »ZnO « » «   )3 (        

    C0600   )1(     
    (s)   )2 (       

        
5.         . 

         ................                
   .  ) 84(  

        .............      .   
6.      Fe O (s) Fe(s) O (g)2 3 2         .  ) 84(  

)  (: Fe O (s) O (g) Fe(s)2 3 2
3 22  

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

7.            .  ) 87(  
       )(         
           .  

) SO (g) O (g) SO (g)2 2 3
11 2  

) C(s) H O(g) CH (g) CO (g)2 4 22 4 4 2 2  
) C H (g) O (g) CO (g) H O(g)3 8 2 2 23 5 3 4  
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8.                .   ) 88(  
  
  
  

  

9.       Ca(OH) (aq) H PO (aq) Ca (PO ) (s) H O(l)2 3 4 3 4 2 2               »   «
      .  

10.    FeS (s) O (g) Fe O (s) SO (g)2 2 2 3 2             .  
                  
      .  

11.         Na S MoCl NaCl MoS S2 5 2                              
  .  

12.       .  
) 85(              ) Fe(NO ) (aq) KOH(aq) Fe(OH) (s) KNO (aq)3 2 2 31   
) 85(                              ) Al(s) CuSO (aq) Al (SO ) (aq) Cu(s)4 2 4 32   
)86(         ) Fe (SO ) (aq) NaOH(aq) Fe(OH) (s) Na SO (aq)2 4 3 3 2 43   
) 87(                    ) FeCl (aq) NaOH(aq) Fe(OH) (s) NaCl(aq)3 34   
) 89(                                         ) PH (g) O (g) P O (s) H O(g)3 2 4 10 25   

     
13.             .  

                             .  
                   .  

14.           .  
            .................. . .  ) 89(  
                  ....................      

  .  
15.                  .      ) 86(  

  
  
  
  
  

16.           .   
  ) 84   84   85   85   86   86   86   87   87   88   88   89   89   90   91   

91      91   91(  
) NH (g) HCl(g) ............(s)31  
) AgNO (aq) NaCl(aq) AgCl(......) NaNO (......)3 32  
) K SO (aq) ...............(aq) KNO (aq) BaSO (......)2 4 3 43 2  

I¶o¬) .............(s) Na(s) Fe(s) Na O(s)24 6 2 3  
) Cd(NO ) (aq) H S(g) .............(s) HNO (aq)3 2 2 35 2  
) Cu(s) AgNO (aq) .............(aq) Ag(s)36 2 2  
) AgNO (aq) ............. Ag SO (s) HNO (aq)3 2 4 37 2 2  
) Cl (g) KBr(aq) .............. KCl(aq)28 2 2  
) BaCl (aq) AgNO (aq) AgCl(s) Ba(NO ) (......)2 3 3 29  
) HNO (aq) .............(aq) H O(l) Ba(NO ) (aq)3 2 3 210 2 2  
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    .   :  
(Ag / ,Cu / ,Fe / J / g. C)00 24 0 38 0 45  

                                  
      C0100    .                 q mc T  
                        

                         
                                .

            :   
Cu AgFe
I¶j#yÄHqÎH

  

3-     
         1               C01         

        .     
/ J.mol . C1 0 175 38         1      

  C01/75 38      .        
         :  mq nc T  

    q)  (  J )( n )    
 (  mol )(  T )     (     C0 

)  (  mc)    (   
J.mol . C1 0 1 )       (.  
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        1                    
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2 (            
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  3:                   
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  4:                   
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  5:                    
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  6:                   
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 ( / J .g . C )1 0 14 18    ( / J.g . C )1 0 12 46   
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( / J.mol . C )1 0 1113 33     .  
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1                    .  
 –  –  –  –   – -    - 

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

   )............(    .  
100     200      )...........( .  

1  

2          .
Cd(NO ) (aq) H S(g) CdS(?) HNO (aq)3 2 2 32  )1(  

HNO (aq) Ca(OH) (aq) H O(l) ...............(aq)3 2 22 2  )2(  
NaHCO (s) ............(s) CO (g) H O(g)3 2 22  )3(  

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

1  

3   :  
 (         5/63  (N)  5/36   (O) .  

mol N g mol O g1 14 1 16  
 (      .   Fe O (s) Na(s) Fe(s) Na O(s)2 3 2 

2  

4       .  
 (                  

  .  
 (     (STP)    

 

   ( C)0   )atm(  
   (CO )2  25  2  

 (N )2     1  
 (H )2  75  1  

75/0  

5                            
   . ( cal / J)1 4 2   

1  

6                     .  
 (  Na(s)      .  

 (    2      1            .  
 (   H 0CH (g) O (g) CO (g) H O(g)4 2 2 22 2                 

      . 

75/1  

7                                  
(CH OH)3    .  

CH OH(l) O (g) CO (g) H O(g) H kJ3 2 2 22 3 2 4 727

1  

  »       «    
 
 
 
 

 kJ/mol)( H0  
CO (g)2  394-  
H O(g)2  286-  



      
 

115

    

  
  

  
  

8        .  
H S G        
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25/1  

9   .  
 (                     .  

tI ²H(s , )) C O (g) CO (g)2 21                    SÃÎHo¬) (s ,)C O (g) CO (g)2 22  
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 (      9/0    4/32     .  
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11          6/5           (CO )2       (STP)             

  (HCl)   / mol.L 10 2     
Na CO (aq) HCl(aq) NaCl(aq) H O(l) CO (g)2 3 2 22 2  

1  

12          ) ( ) (  .  
                  

1    27/3  )(      
2     )(     )(  
3      )(  )(  

  

25/1  

13   .  
 (                    .     
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