
شیـمی پیش دانشگاهی 
سينتيك شيميايى1بخش

������ ��	
�
���� ��������� ����

� ��ـ�����ـ� ��ـ������ ��ـ�����ـ� ��ـ�����

۱۳۹۵2323

۱۳۹۴2233

۱۳۹۳4232

�ـــ� � ��ـــ!  ���#"ـــ�  �&ـــ% $��  �ـــ#�* �()،  �ـــ+��* $�� 
��#ـــ�  �ـــ�,   -� �	ـــ�   �� �ـــ�  ��ـــ%  ��.ـــ�  �� $ـــ�� � /ـــ� 
�7ـــ6�5, �ـــ5* �(ـــ5. /ـــ� �&ـــ% $�� ���#"ـــ� $ـــ� /3ـــ2، �01ـــ� 

(+�89ـــ5. �#�ـــ��� 

 
 
 

   

  

  

                    
                       .

                             
            .               

      .      

  
2152              

 (          (  
    (          (  

2153         
 (               .        

  (                        .        
   (G                    .  

  (                .     
2154             

      (    
    (          .      

  (           
  (          

 (     (   (   (  
2155          

 (                 .  
        (          .    

         (                  
       .  

   (                .       
     .  

(      (   (   (  



  223        

2156         
 (                          .  

   (G         .  
   (              .  

    (     (II)          .  
2157         

 (                    .  
   (                    .  

(                   mol .s 1  mol .L .s1 1  .     
 (                  .         
 (     (   (   (  

2158             
      (    

   (    
  (         

    (             
(        (     (     (  

2159  ............ ( )  ............  ( )    .        
(g) (g) (g)NO O NO2 22 2 )  

(s) (aq) (aq) (s)Zn CuSO ZnSO Cu4 4 )  
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2161      ......        ............ ............   ............ ......  .  
 (N O2 5     O2      (N O2 5     NO2     
 (O2    NO2     (NO2    N O2 5     
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  (     (     (      (  

2163                  (g) (g) (g)CH OH CO H3 2  
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2165  (g) (g) (l)CO H CH OH2 32    CO      H2       .
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((g) (g) (g)NO O NO2 22 2  ((g) (g) (g) (g)NH O N H O3 2 2 24 3 2 6  
((g) (aq) (aq) (aq)Cl KBr KCl Br2 22 2  ((s) (aq) (aq) (s)Zn CuSO ZnSO Cu4 4  
 (     (   (   (    
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2170            ............      ............   
 .   ............     

((g) (g) (g)NO NO O2 22 2aNO    
((g) (g) (g)NO NO O2 22 2bNO2  
((g) (g) (g)SO SO O3 2 22 2cSO2    
((g) (g) (g)SO SO O3 2 22 2bSO3  

  
2171                  

(g) (g) (g)NO NO O2 22 2           )91(  
 (   (g)NO2 .    
 (   (g)O2 .  

    ((g)O2   (g)NO .    
 (   (g)NO2         (g)O2  .  

2172  C :  A B C D2 2 3 mol.s 11      .D   A 
B    mol.s 1     )91(  
(0 5/11 5/ 0 5/  (21 5/1 2  (20 5/1 2  (0 5/1 5/1 0 5/  
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      )  O2    g.L 10 8/ O g.mol 116 
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2174     (g)NO :  (g) (g) (g)NOBr NO Br22 2 mol.s4 11 6 10/     
 (g)Br2 mol.s 1             )92(  

(,4 51 6 10 8 10/  (,5 58 10 8 10  (,4 41 6 10 1 6 10/ /  (,5 48 10 1 6 10/  
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t t
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2179         (l) (g) (g) (g)CS O CO SO2 2 2 23 2    

(n(CS ) n(SO )
t t

2 22  ([CS ] [O ]
t t
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([SO ]
t
2R2   (n(O ) n(SO )

t t
2 22 3  
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2180      n(A) n(B) n(C)
t t t

3
3 2   .              

(B C A6 9  (A B C9 6  (B C A2 3  (A B C3 2  
   (    (     (    (  

2181   (aq) (aq) (aq) (g) (l)HCl NaClO NaCl Cl H O2 22     1 44/     
         (H , O : g.mol )11 16   

(/1 18   (/4 7   (/2 4   (/9 6   
2182                .             

    mol .L .s1 1      ) L.mol 125 (.  
(/ 32 5 10   (/ 31 25 10   (/0 01   (/0 005   

2183                             
mol .L .min1 11 2/             (N , O : g.mol )114 16   

 (   (   (   (  
2184  (g) (g)NO N O2 2 42 mol .s 10 04/      .       NO2  

N O2 4       NO2     
(/0 9   (/1 8   (/1 2   (/2 4   

2185                        H2 
mol .L .s1 10 02/    .                       

(/6 2   (/0 8   (/4 4   (/7 1   
2186            mol.s 10 02/        

      )     (.      
(36   (144   (/0 01  (/0 04  

2187    C H O C H OH CO6 12 6 2 5 2 9 54/               2 34/  
      .       (C , H , O : g.mol )112 1 16  
(/0 04  (/0 02  (/0 03  (/0 015  

2188         C827               .   
        )         L.mol 190 (.  

(/0 02  (/0 2  (/0 01  (/0 1  
2189     C H N O CO NO H O5 5 2 2 2 2      CO2 23 2/       40 8/ 

     NO2             (C , O : g.mol )112 16  
(/0 16  (/0 2  (/0 04  (/0 05  

2190                         
       

(0 373/  (0 0373/  (0 149/  (0 0149/  
2191                       .  

  STP       
(0 092/  (0 038/  (0 056/  (0 084/  
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2192    N O2 5                      .    
          )           (.      

(1   (1 4/  (3 5/  (0 6/   
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3  (16
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45  (2

5  
2194     NOCl    0 28/      x    0 04/      

      .           mol .min 10 02/  x    
(N , O , Cl : g .mol )114 16 35 5/  

 (   (   (   (  
2195   g36 8/       g123 2/    g28 8/        .

       (C , H , O : g .mol )112 1 16   
(86 4/  (43 2/  (9 6/  (19 2/  

2196       g7 8/     (II)   g12 8/             
            .   (Zn , Cu , S , O : g.mol )165 64 32 16  

(0 09/  (0 16/  (0 06/  (0 106/  
2197  (g) (g) (g)A B C2 3         .             

STP 5 6/                        
(268 8/  (380 8/  (336   (291 2/   

2198                     .        
0 4/        mol .L .min1 11 8/           

 (   (   (   (  
2199    (g) (g) (g)NO NO O2 2    .               

      mol .L .min1 112         
(/0 25  (/0 1   (/2 5   (/0 4   

2200 28 8/  N O2 5           .    2 4/         
           

 (   (   (   (  
2201                          

4 8/3 2/2 5/ 1 5/                     
(/0 025  (/0 1  (/0 05  (/0 0125  

2202  C H O CO C H OH6 12 6 2 2 52 2                     
                         .    

  )              (.        
(/8 75  (/8 5  (/8 25  (/7 75  

2203      NH O NO H O3 2 2                    
                        .      

(57
300  (19

144  (1
9  (4

25  
2204             43 2/      1 5/      

                 (N , O : g.mol )114 16  
(2 25/1  (2 25/0 55/  (1 125/1  (1 125/0 55/  
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2205     O2                    
          (K , Cl , O , N : g .mol )139 35 5 16 14/  

(1 15/  (1 21/  (0 54/  (0 27/  
2206                         

 (.        )                 
(1   (5

7  (10
7  (14
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2207                  (g) (g) (g)N H NH2 2 33 2    

     .                    
mol.min 10 12/                

(2 5/   (4 8/  ( 9 2/  (11 3/   
2208      A B C2 3    .mol .min 1    
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2209   XY Z                .         
 mol.min 1   

Z  Y  X  
(mol)  
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6 2/     
7 1/ 6 2/ 1 4/   

(/0 18  (/0 12  (/0 06  (/0 03  
2210              .     x y        

  )    (.         
( )   

(mol .L )1  
      x    

[NO ]2    0 01/ 0 02/  0 03/  0 04/  
[NO]  0 10/ 0 09/ 0 08/  y  0 06/  
[O ]2  0 10/ 0 095/ 0 09/  0 085/  0 08/  

(70 075/  (70 07/  (110 075/  (110 07/  
2211                  (g) (g) (g)SO O SO2 2 32 2    .   

              .    SO3       
   )         L24  (.  

( 1
450   ( 1
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15   ( 2
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 (     3 9/      
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2213        (g) (g) (g)SO O SO2 2 32 2   
     .   SO3       

mol.min 12              
            

(9 5/    (7 5/    
(8 4/    (8 2/  

2214 :  (g) (g) (g)A B C2               .     A   
      mol .s 10 02/               A    

              %94 5/    A    
(19 1/8    (19 1/10   (18 2/8   (18 2/10   

2215 6 25/ NO2      (g) (g) (g)NO NO O2 2       .     %20  
                2 1/     

(1 5/  (2  (2 5/  (3  
2216                   .      

    (N , H , Cr , O : g.mol )114 1 52 16   +  
(0 028/  (0 1/  (0 2/  (0 056/  

2217 g14 4/             .    0 06/       
        (C , H , O : g.mol )112 1 16   +  

(1 875/  (26 25/  (7 5/  (52 5/  
2218   3 4/                 .   

      %80          mol .min 1    +  
(Mg , Si , Cl : g .mol )124 28 35 5/  

(1
15  (2

15  (1
48  (1

96  

2219         (II)                 
     .g5 52/                   

(Al , Cu : g.mol )127 64   +  
(0 24/  (0 26/  (0 29/  (0 33/  

2220            mol .s3 17 5 10/    .g94 8/ 
       %75    (K , Mn , O : g.mol )139 55 16   +  

 (   (   (   (  
2221  A B C3 2       .     1 6/ A 5 4/ B       

   .   C            +  
(2 56/  (0 64/  (2 88/  (0 72/  

2222                     (g) (g) (g)H O H O2 2 22 2  
 . )                   (.   +  

     (mol.L .min1 14 .  
.              (  

      (    .       
   (mol.L .s1 11

30 .  
2223    g68 4/               mol .L .s4 1 12 4 10/ 

          .   (Al , S , O : g .mol )127 32 16   +  
 (   (   (   (   


