
  
  
  
  
  
  
  
  
  
  

    
  

 
 

2152 3                   .        
  _________________________________________________________    

2153 2       .     
  

     :         
   G        .  
           .  
                               

         .  
  

  _________________________________________________________    
2154 3    ( )                     .

!!     
  _________________________________________________________    

2155 1  .   ( )   
   : 

   (              .  
         (       .       .  

   (                .        
    .  

  _________________________________________________________    
2156 3  )                      (.     

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

  _________________________________________________________    
2157 2   .   ( )  ( )   

   :  
 ( .                     

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

2158 4                        .   
                  .  

  _________________________________________________________    
2159 1     ( )  ( )                    .      

    ( )        NO2          ( )     
   CuSO4    .  
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2160 3                .     A 0 4/   B C  
  0 2/ 0 6/        .      0 2/    AB C     
             .    

  _________________________________________________________    
2161 1                       .  

  _________________________________________________________    
2162 2    .      

aA bB cC dD        .   A B     C D     
 .                           

                .  

               (aq)(HCl ) .         
(s) (aq) (aq) (g) (l)CaCO HCl CaCl CO H O3 2 2 22   

  _________________________________________________________    
2163 2     .     

  

  
  

  

    
      !          

-     (   )  (   )                
   .  

-               .  
-                 .  
-            )         (          

    .  

           :     (g) (g) (g)CH OH CO H3 22  
:     

 (                  .  
 (        H2      (CH OH)3         

H2             .    
 (             CO.       
 (         H2     CO   .       

  _________________________________________________________    
2164 2        :     

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

                  .   ) .     (  
  _________________________________________________________    

2165 4       :  
H2 .  

CO H2

3 1
1 2   

                       .    
    )     (        .  

  :  
         (H2 CO .     

   (CO  H2  .       

61 
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   (CO  H2  .       
(    H2           H2   mol.L 11 CO 

mol.L 10 5/    mol.L 13 mol.L 12 5/     .     H2    )   
 (  CO    .  

  _________________________________________________________    
2166 3        ( )                         

 .        
  :  

        (      NO2    .  
     (  .    N2 O2         (g)(H O )2   

 .  NH3       .              NH3 HCl 
 .    

             (Cl2    .  
          (   CuSO4    .  

  _________________________________________________________    
2167 2    !    

 

       )     .   (  
      C H N O14 18 2 5 .  

  
  

  
          :     C H N O O CO H O N14 18 2 5 2 2 2 216 14 9  

O

CO

R

R
2

2

16 8
14 7   

  _________________________________________________________    
2168 3       :     

(aq) (g) (g) (l)C H O O CO H O6 12 6 2 2 26 6 6   
  C H O6 12 6          .             

  _________________________________________________________    
2169 4            ( H)   ( S)       G   

       .            .  
  _________________________________________________________    

2170 1    a b   c    a b  c      .  a c 
     b       .      c a b2 2 .    

  :  
      ((g) (g) (g)NO NO O2 22 2  a b     NO O2 .    
      ((g) (g) (g)SO SO O3 2 22 2  c b     SO3 O2 .    

  _________________________________________________________    
2171 2  :     

)  (  (NO    .  
)  (  (O2    .  

    (NO   O2 .    
)  (  (NO2            O2 .    

  _________________________________________________________    
2172 4     

CR mol.s
C

11 0 52
/    

D C A C B CR R mol.s , R R mol.s , R R mol.s1 1 13 3 11 1 5 1 0 52 2 2
/ /  
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 N O2 5    O2  

 NO2 

2173 4      :     (s) (s) (g)KClO KCl O3 22 2 3  
        O2  KClO3    .  

 ) (.x molKClO L3 15
2

g / L0 8/ x molKClO30 253 32
/  

      KClO3 mol1     mol0 25/   KClO3 mol0 75/    .
  s10 KClO3 mol0 75/ .    

  _________________________________________________________    
2174 2    

NOR mol.sNO

4 5 11 6 10 8 102
/

R  

NOBrR R mol.s2
4 5 11 1 1 6 10 8 102 2

/  
  _________________________________________________________    

2175 4      NO O N O2 2 34 2          NO   O2     .
   NO    NO    0 5/ O2         0 5/   .  

    )  .    (  
  _________________________________________________________    

2176 4    .    
  

  

  
  

     
                         

              .  .  
aA bB cC dD  

A B C DR R R R
a b c d

R  

  A    B   aA bB        :  

A B
n(A) n n n(B) n nn(A) n(B)R Rt t t t t tt t

2 1 2 1
2 1 2 1

  

-        A       A            .
    !    ( n)                      

            !  

-           mol.s 1 mol.min 1 mol.h 1   .  
-               :    

  n(A) n(B)
a t b t

R    

      :     
(g) (g) (g)N O NO O2 5 2 22 4   

  :    
n(N O ) n(O )

t t
2 5 2

2 )  

n(N O ) n(O )
t t
2 5 2

 )  

n(NO )
n(O )t

t

2
2 )  

62 
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 NH3  N2  

2177 4                1
2   :      .  

[A] [B] [C] [D]
t t t t10 6 2   

      A C          B D         
   B D A C2 10 6 A C B D10 6 2   .        

      ) .     (  
  _________________________________________________________    

2178 4     .      

  
  

       
aA bB              .       A    B 

        :   

A B
[A] [B]R Rt t  

[A] [B]   A B  mol.L 1              .
(mol.L .s )1 1 (mol.L .min )1 1 (mol.L .h )1 1  .  

 :   (s)   (l)        .             
.       

  

        :     
(g) (g) (g) (g)NH O N H O3 2 2 24 3 2 6   

NH OR R [NH ] [O ] [NH ] [O ]
t t t t

3 2 3 2 3 23 4
4 3 4 3   

   :    
[O ] [H O]

t t
2 2

2 )  

[NH ] / t [N ] / t3 2 )  
  

[N ] [H O]
t t
2 2

3 )  
  _________________________________________________________    

2179 3   .   ( )  ( )   
 :    

CS SOR R n(CS ) n(SO ) n(CS ) n(SO )
t t t t

2 2 2 2 2 2
1 2 2 2  )  

 (CS2                .       (l)   
.         

[SO ]
t

2SO
[SO ]

R t R2
2

22 2 R )  

O SOR R n(O ) n(SO ) n(O ) n(SO )
t t t t

2 2 2 2 2 22 3
3 2 3 2 )  

  _________________________________________________________    

2180 1                        1
3   :  

n(A) n(B) n(C)
t t t9 6   

        A B C9 6     .    ( )         
  !             AB C        .       

B C     A        B C A6 9    .        

63 
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2181 4             :  
H O

mol sgR mol.mins g min2
11 601 44 4 818 1

/ /  
     HCl H O2  :    

H OHCl
HCl H O

RR
R R mol.min

HCl H O
2

2
1

2
2 2 4 8 9 6/ /  

  _________________________________________________________    
2182 4       :     

(g) (g) (g)NO O NO2 22 2  
moln(NO ) L mol NOL2 2

130 1 225
/  

NO

n(NO )
[NO ] mol.L

R mol.L .s
st min smin

2

122 1 1
1 2 2 40 5 2 4 0 01240604 2401

/ // / /   

NOR
mol.L .s2 1 10 01 0 0052 2

/ /R  
  _________________________________________________________    

2183 3       :      
(g) (g) (g)N O NO O2 5 2 22 4  

      (O )2      .    
OR mol.L .min2

1 11 2/  

N O OR R mol.L .min2 5 2
1 12 2 1 2 2 4/ /  

N O

n(N O ) n(N O )
[N O ] VR n(N O ) mol N Ot t2 5

2 5 2 5
2 5 2 5 2 552 4 363

/  

gmol g N Omol 2 5
10836 38881N O2 5    

  _________________________________________________________    
2184 2    

N OR mol.s2 4
10 04/R  

N O
n nR n mol N Ot2 4 2 40 04 0 615

/ /  
     NO2       0 6/ .    

NO N OR R mol.s2 2 4
12 2 0 04 0 08/ /  

NO
( n )nR n mol NOt2

1 1 2
0 60 08 1 815
// /  

  _________________________________________________________    
2185 1       :     

(g) (g) (g)CH OH CO H3 22  

CH OH HR R mol.L .s mol.L .s3 2
1 1 1 11 1 0 02 0 012 2

/ /  

CH OH
[CH OH] [CH OH]

R mol.L .s [CH OH] mol.Lt ( )s3
1 1 13 3 2 3 2

80 01 6 23 60
/ /  

  _________________________________________________________    
2186 1  !!     

        :     (s) (s) (s) (g)KMnO K MnO MnO O4 2 4 2 22  

KMnOR mol.s4
10 02/  

O KMnOR R mol.s2 4
11 1 0 02 0 012 2

/ /  

O
s LmolR L.mins min mol2

160 600 01 361 1
/  
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2187 3          :     
C H O C H OH CO6 12 6 2 5 22 2  

m(C H O ) gC H O6 12 6 6 12 62 34 9 54 7 2/ / /   

C H O

moln(C H O ) gC H O molg nR mol.mintmint s mins
6 12 6

6 12 6 6 12 6 1
17 2 0 04180 0 04 0 0341 480 360 3

/ /
/ /   

C H OR mol.min6 12 6
10 03/R  

  _________________________________________________________    
2188 3       :     (s) (s) (g)CaCO CaO CO3 2  

CO
L min molR mol.smin s L2

1270 1 1 0 015 60 90
/  

CaCO COR R mol.s3 2
10 01/  

  _________________________________________________________    
2189 1          :     

C H N O CO NO H O5 5 2 2 2 24 29 20 4 10  
  CO2                n         m  

      n    .               .  
m m m g g gCO2 1 240 8 23 2 17 6/ / /  

gn molCO
g.mol

21
17 6 0 4

44
/ /  

CO
molnR mol.mint min

2
10 4 0 850 20

60

/ /( )  

CO NO
NO CO

R R
R R mol.min2 2

2 2
11 1 0 8 0 1620 4 5 5

/ /  
  _________________________________________________________    

2190 2           :     
(g) (g) (g)N O NO O2 5 2 22 4  

N O
n(N O ) molR mol.st smin min

2 5
12 5 4 1

60 30020 1
  

O N OR R mol.s2 2 5
11 1 1 1

2 2 300 600  
    !  STP   22 4/  ...       :     

O
LmolR L.ss mol2

122 41 0 0373600 1
/ /  

  _________________________________________________________    
2191 4          :     

(s) (s) (g)KClO KCl O3 22 2 3  

KClO
molnR mol.mint min3

16 3
40 20  

O KClOR R mol.min2 3
13 3 3 9

2 2 20 40  
 STP     22 4/       :    

O
min LmolR L.smin s mol2

11 22 49 0 08440 60 1
/ /  

  _________________________________________________________    
2192 1         :  

  
  

x x x x x mol8 2 4 8 3 14 2          

O
n(O ) molR mol.mint min2

12 2 12  

(g)O2  (g)NO24  (g)N O2 52    

      t min0  

x  x4 x8 2  t min2  
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2193 3  :     
  

                  .  
         )        (                

        .  

 :         (g) (g) (g)N H NH2 2 23 2   
        .                       

!  ...         .                 
                    .    

| n(N ) | | n(H ) | | n(N ) | mol2 2 22 3 3 2 6  :    
| n(N ) | | n(H ) | | n(N ) | mol2 2 21 3 3 1 3  :    

H

| n(H ) | mol
| n(H ) |R mol.ss tt min smin

2

2 12
13 10 6 3 32

260 154 2401
   

NH H
NH H

R R
R R mol.s3 2

3 2
12 4

2 3 3 45   
  _________________________________________________________    

2194 4       :     
(g) (g) (g)NOCl NO Cl22 2  

     Cl2        NO .  
ClNOCl

Cl
RR ( )n(NOCl) R t min st (t )

2
2 22

0 04 0 28 0 02 8 4802 1 2 2 2
/ / /  

    x     )    (.    
  _________________________________________________________    

2195 2        CO2       .             :    
( ) ( ) g123 2 28 8 36 8 115 2/ / / /)   ()   (     

moln(O ) g mol n molg2
1115 2 3 6 3 632

/ / /   

O
n(O ) ( )R mol.mint min

2
12 3 6 43 25

60

/ /( )  

  _________________________________________________________    
2196 3       :     

(s) (aq) (aq) (s)Zn CuSO ZnSO Cu4 4  
        !!           (II)     

           (II)      .      

CuSO
n(CuSO )

R mol.ht4
14 0 08 0 064

3

/ /
moln(CuSO ) g mol n molg

ht min hmin

4
112 8 0 08 0 08160

1 480 60 3

/ / /
   

                      
(II).    

ZnSO CuSO ZnSOR R R mol.h4 4 4
10 06/  

  _________________________________________________________    
2197 2    

C3  B2  A     
           

x3  x2  x     
x3  x2  x5       

   

   

AR L.min 15 6/R

V VA AR L.min V LA At min
15 6 67 212

/ /

A
moln L molL

167 2 322 4
/ /
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  An     :    
An x x x mol3 3  

( x) ( x) ( x) x ( ) mol5 2 3 5 4 5 4 3 17        
                      :        

L?Lgas mol Lmol
22 417 380 81
/ /  

  _________________________________________________________    
2198 1    .     

  

                             
      .    ...      

       :  
:          .               .     
:                     .          .   

                          !  
      :     (g) (g) (g)NH N H3 2 22 3  

NH H
NH H

R R
R R mol.L .min3 2

3 2
1 12 2 1 8 1 22 3 3 3

/ /  

mint s mins
1 120 60 3  

NH
[NH ] [NH ]

R [NH ] mol.Lt3
13 3

31 2 0 41
3

/ /   

[NH ] M M V L mLV3 2 1
0 50 4 0 4 0 625 625
// / /   

  _________________________________________________________    
2199 4          :     

(g) (g) (g)NO NO O2 22 2  

NO O OR R R mol.L .min2 2 2
1 112 12 62  

O

mol
[O ] VR mol.L .min V Lt mins s

2
1 12

3
6 0 4175 60

/  

  _________________________________________________________    
2200 2       :     

(g) (g) (g)N O NO O2 5 2 22 4  
     N O2 5                      .  

    ~N O2 5    
    mol mol

x mol N O
x mol mol 2 5
2 3 1 62 4

//  

     1 6/  N O2 5        . 28 8/  N O2 5 :     
st mol smol

128 8 181 6
/ /  

  _________________________________________________________    
2201 1        :     

(g) (g) (g)N O NO O2 5 2 22 4  
               ( )mol4 8 3 2 2 5 1 5/ / / /      

   .    :   n(N O ) mol2 5 12.  
N O

n(N O ) molR mol.st smin min
2 5

12 5 12 0 05604 1

/   

O N OR R mol.s2 2 5
11 1 0 05 0 0252 2

/ /  
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2202 1                .        CO2   :    

CO
( )molnR mol.mint min2

135 0 8 754
/  

     CO2 C H OH2 5    :     C H OH COR R mol.min2 5 2
18 75/  

              
  _________________________________________________________    

2203 2          :     
(g) (g) (g) (g)NH O NO H O3 2 24 5 4 6  

     1 5/           1 5/     
   .         12 1 5/ 8 1 5/             .  

H O
n(H O) ( )molR mol.st ( )s2

12 18 12 6 2 38 19
4 60 240 120  

O H OR R mol.s2 2
15 5 19 19

6 6 120 144  
  _________________________________________________________    

2204 1       :     
(g) (g) (g)N O NO O2 5 2 22 4  

                  .1 5/     0 3/   
 .       !                  ...   

.          
O

molnR mol.mint min
2

10 3 2 258
60

/ /( )R  

 N O2 5  O2        0 3/  0 6/ N O2 5 .     
molg molg

143 2 0 4108
/ /     N O2 5   

mol mol mol N O2 50 6 0 4 1/ /         N O2 5  
  _________________________________________________________    

2205 4         :     
   (g) (g) (g)N O NO O2 5 2 22 4 :   (s) (s) (g)KClO KCl O3 22 2 3 :   

     O2        O2          
       :  

KCl
( )NO2

2 74 5 0 273 4 46
/ /  

  _________________________________________________________    
2206 2        :     

   (g) (g) (g) (g)C H O CO H O3 8 2 2 25 3 4 :   (g) (g) (g) (g)C H O CO H O2 6 2 2 22 7 4 6 :   
                O2        

                      .       
               :  V

V
5 4 5
7 4 7  

    .              
  _________________________________________________________    

2207 2      m      .      :  

NH32  H23  N2     
    m    

x2 x3 x    

x2 x6 3 m x    

     :  
: (m x) ( x) x mol m x6 3 2 9 2 3t s80   

CO2    
H O2   
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N2   
N2 

       NH3     :  

mol.min 12 0 12 0 24/ /NH
NH

R
R R3

3 22R  
   x :     

)NH3  (NH
n(NH ) n(NH )molR n(NH ) molt min mins s

3
3 3 30 24 0 32180 60

/ /   

x x mol2 0 32 0 16/ / NH3   
m x m ( ) m mol2 3 2 0 16 3 3 32/ /   

x
m

0 16100 100 100 %4 83 32
/ //       

  _________________________________________________________    
2208 4       .    

  

                      .        
 .       

                       ( n)   
( M)   ( V)           .  

                        .       
        t 0      .               

  .              
                             

.    
  

         .     A           :  
A

A
n ( )molR mol.mint min

10 10 875
60
( )  

AR mol.min mol.min
1 18 42 2R  

  _________________________________________________________    
2209 3        XY Z        0 6/1 2/ 0 9/   .     0 3/ 

     .       :     
X Y Z2 4 3   

               :  
Z

nR mol.mint
17 1 6 2 0 188 3

/ / /  

ZR mol.min 10 18 0 063 3
/ /R  

  _________________________________________________________    
2210 2          :     

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

[NO ]2 0 02/ 0 03/    0 01/     [NO]  0 01/       0 08/ 0 07/ 
(y )0 07/    . ) )  (  ( .  

           NO2    x       
NO2      .  

  )  (NO ( x) NO ( )
xR R xx x2 20 0 14

0 03 0 0 04 0 3 4 14 10 50 14 0 14 3 4
/ / /  

   )  ( .    
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2211 2     !      :  
           

           .  
 L10 6 16  .  

( x) ( x) x10 2 6 2     

x L75 16 12 4100   
   SO3           .   :  

x L L2 2 4 8 SO3     

SO

moln(SO ) L molL molnR mol.st s
st min smin

3

3
1

1 18 124 3
13

300 900
605 3001

   

  _________________________________________________________    
2212 2      NH3                   

NH3  (g) (g) (g)( NH N H )3 2 22 3.  
                          

                 .         
   3 25/ 4 5/ :  .      

NH [ min] H [ min]

NH [ min] H [ min]

R R

R R
3 2

3 2

0 3 0 3
3 6 3 6

3 25 0 2 64 5 3 25
/ // /  

  _________________________________________________________    
2213 3   B   (SO )3   .B      x   .  

SO ( )
n(SO ) (x )molR mol.min x molt min3

13
0 180

02 63  

      SO3         
 SO2      O2  .     

          .     
      SO3         SO2 2 5/ O2   7 5/   

   .            SO3              
SO2   O2                   .    

     7 5/        .      ) )  (  ( .  
            SO3            SO3 

      :    .  
( ) ( )n n n n n90 135 135 180 5 6 5 5/  

     SO2       5 5/    O2      5 5 2 752
/ / 

         5 5 2 75 8 25/ / /      .   )    (   
    ) .   (   

  _________________________________________________________    
2214 2               mol.s 10 02/      :     

A
(n )nR n molAt

2 2
200 02 19 145

/ /  
             A :     

A
(n )nR n molAt ( )

2 2
200 02 17 62 60

/ /  

SO32  O2  SO22     
        

x2  x  x2     

x2  x6  x10 2     

        t (s)  
  n      molSO3  
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t n T 1
2

   )      (        )  A  ( .        
:       

n :        .  
: t        n2  
T 1

2
 :          

  

 %94 5/   A  %5 5/    .  
) (molA5 520 1 1100

/ /    A   
n n n , t n T min1

2

17 62 2 16 4 4 2 81 1
/
/  

                 A %5 5/      
min8 2 10 .     

  _________________________________________________________    
2215 3         :    

(g) (g) (g)NO NO O2 22 2  
       O2 2 1/        4 2/ NO2   .   4 2/ 

NO2    6 25/  2 05/   .  
  

2 048/  2 56/  3 2/      6 25/  NO (mol)2  

            t(s)  
  

    * %20                     (NO )2 
%80 .      

  _________________________________________________________    
2216 1     .      

  

  
  

  

      
         (     )              

             .  
        :      

-     .      
-                   .     
  
  

:     
-                 .    
-                       .  
-              P

100
( )       .      

-           R
100
( )        .     

-                           
       .                     

  .    

   
  

0 8/ 0 8/ 0 8/ 0 8/ 0 8/

( s min)150 2 5/

64 
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         :     
(s) (s) (g) (g)(NH ) Cr O Cr O N H O4 2 2 7 2 3 2 24  

          N2 ( g)28     ( g)72         
g100 .  

x mol(NH ) Cr O g gas x mol(NH ) Cr O( ) ( )
4 2 2 7

4 2 2 7
56 0 561 1 28 4 18

/  

(NH ) Cr O
mol| n |R mol.mint min4 2 2 7

10 56 0 02820
/ /  

  _________________________________________________________    
2217 1        :     

(g) (g) (g)CH OH CO H3 22  
    H2         CO .  

gx LHgCH OH L x LH
23 2

0 0614 4 301 32 2 2
//

  

H
V(H ) LR L.mint min2

12 30 3 758
/  

CO HR R L.min2
11 1 3 75 1 8752 2

/ /  
  _________________________________________________________    

2218 2         :     Mg(s) SiCl (l) Mg Cl (s) Si (s)4 22 2   
      :  

3400 201 170SiCl :4  

1152 242 24Mg :  
    MgCl2 .  

  

gSiCl x molMgCl x molMgCl
4 2 2

803400 100 321 170 2  

MgCl
n(MgCl ) molR mol.mint ( )min2

12 32 10 2
4 60 75 15  

  _________________________________________________________    
2219 1          :     

(s) (aq) (aq) (s)Al CuSO Al (SO ) Cu4 2 4 32 3 3  
      x    :    

 ) (  (x )gCux gAl x g5 52 2 162 27 3 64
/ /   

gCu2 16 5 52 7 68/ / /     

Cu

moln(Cu) g mol ng R mol.hh tt min hmin

1
17 68 0 12 0 1264 0 241 0 530 0 560

/ / / ///
   

  _________________________________________________________    
2220 2       :     

(s) (s) (s) (g)KMnO K MnO MnO O4 2 4 2 22  
KMnO OR R mol.s4 2

3 12 2 7 5 10 0 015/ /  
 ) (  mol?molKMnO g molg4

194 8 0 6158
/ /   

n mol n mol750 6 0 45 0 45100
/ / /   

KMnO
nR t st t4

0 450 015 30
//  

   
     

   
     

  

 
   

SiCl4 .    

      
 

R
100      

   

   

   
    

  
    


