
     
 

–20122013 
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Zn3 ( ) ( )( )aq aqH O Cl 
0t s0,7m g80sV mL

0,5 /C mol L


2( )HV25 /MV L mol 

 
1 2

( ) ( )( / )aq sZn Zn ;3 ( ) 2( )( / )aq gH O H 
2  
3 2Zn   

2( ) ; ;H M sV V V 
4 - 2 ( )Zn f t   . 
5 fx 
6 -  : 

 1  -أ 
2

t . 

1  -ب  100t s . 
) یعطى :              ) 65,4 /ZnM g mol  

  

04 
 

235235 1 95 138 1
92 0 52 0xU n Zr Te y n    

1  
2  
3  
4  
5 95 Zr  
6 libE235 
7 2,5m g235 
8  
9 4CH

2,5m g 2351mol58,0 10 J 
235 138 95 1( ) ( ) ( ) ( )

234,99332 ; 137,90067 ; 94,88604 ; 1,00866
U Te Zr n

m u m u m u m u    

1 4

8 1 27 23 1 1
( )( )

1,00728 ; 3 10 . ; 1 1,66 10 ; 6,02 10 ; 16 .A CHp
m u C m s u kg N mol M g mol           

   40 41 42; ;Zr Nb Mo                                    

500 400 300 250 200 150 100 50 0 ( )t s 
170 154 132 120 104 86 64 36 0 

2
( )HV mL 

         2 ( / )Zn mol L   
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A 

B 

K 

 )1الشكل (
A 

C 

12 

2 

 q(c) )2الشكل (

UAB(V ) 

0 2 4 6 

2 

4 

6 

8 2 

1 

 t(ms) )4الشكل (

Uc(V) 

 
04  

 

1  
0t sK12I A 

ABU 
1 qIq3,0t s 

2qABU
  »« C 

4,7C F
10 % 

2 
30t s

1 
4,5C F' 4R k 255R   

  CU

C
C

dUE RC U
dt

  

  (1 )t
CU A e   AE ، R ، C 

  14E 
  

2 
  2

 
  
 ( ' ).R R C 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 )3الشكل (
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C E 

-1- -2- 
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04 
 

0 80V ml0( )S4( ) ( )( )aq aqNH Cl 3
0 10 /C mol L 

1 PH5,2 
   
   
  aK 
  PHaPK 

  aPK9,2
الأســـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــاس
الحمــــــــــــــــــــــــــــــــــــــــــــــض
  
  

 

 
2 0( )S( ) ( )( )aq aqNa OH 3

1 10 /C mol L 
   
  K 

 

  Ka

e

KK
K

eK 

  K14ePK  
  PH100ml 

 
:04 

 

SPOT 4  2800m kg  832h km.  
1  
2  
3 -  SPOT 4 . 
4  T   :, , , TG M h R  ،

  
5 -  G . 

6   
2

3( )T
r

 

 245,97.10M kg )  ، (6400TR km)  ، (116,67.10 ( )G SI  
                                                                   2 10   
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1 -                   

2
( ) ( )

3 ( ) 2( ) 2 ( )
2

( ) 3 ( ) ( ) 2( ) 2 ( )

2

2 2 2
2 2

s aq

aq g L

s aq aq g L

Zn Zn e

H O e H H O
Zn H O Zn H H O

 

 

 

 

  
   

  

2  
2

( ) 3 ( ) ( ) ( ) 2 ( )2 2 2s aq aq g LZn H O Zn H H O      
   

 0 0 
3

0( )H On  0( )Znn 0X   

 X X 
3

0( ) 2H On X  0( )Znn X X  

 fX fX 
3

0( ) 2 fH On X  0( )Zn fn X fX  

2
0( )

0,7 10
65,4Zn

mn mol
M

  
3

2
0( )

. 0,08.0,5 4.10sH O
n C V mol

   

3  

2 2

2
( )( )

. s HZn
n x Zn V n

    
2

2 2( )2

.

H

H HM

s s M s

V
n VVZn
V V V V

      

22

.
H

M s

V
Zn

V V
    

4 2 ( )Zn f t     

5 fx 
( )sZn0( ) 0Zn fn X 2

0( ) 10f ZnX n mol  

3 ( )( )aqH O 
3

0( ) 2 0fH On X  3
0( ) 22.10

2
H O

f

n
X mol

   

( )sZn210fX mol 

6  

  1
2

t1
2

( )
2

fXX t  


2

2
1

2
( )

2
f

Zn
Zn t




       2لدینا:و
2

( )
.f f sZn f

n X Zn V
    

2
2 10 0,125 /

0,08
f

f
s

XZn mol L
V


     

2
1

2

0,125( ) 0,0625 /
2

Zn t mol L     

2 ( )Zn f t   1
2

270t s 

 

500  400  300  250  200  150  100  50  0  ( )t s 
170  154  132  120  104  86  64  36  0  

2
( )HV ml  

0,085  0,077  0,066  0,06  0,052  0,043  0,032  0,018  0  2 ( / )Zn mol L    
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1 100t s 


2

2

2

2 2
( ) ( )

100 100 100 100

.
(100 ) sH Zn

H s
s s s s

dn d Zn V d Zndn
V s V

dt dt dt dt


                                  


 
2

2 60,032 0,00765(100) 0,08 19,48.10 /
100 0H s

H
V V mol s

t
 

  
 


2

6(100) 19,48.10 /HV mol s 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

  

04 
 

235235 1 95 138 1
92 0 52 0xU n Zr Te y n    

1  
2 3 ; 40y x  235 1 95 138 1

92 0 40 52 03U n Zr Te n    
3 

  
4  

 
95

95 2 2
( )

27 8 2

11

( ) ( ( ) )

(40.1,00728) ((95 40).1,00866) 94,88604 .1,66.10 .(3.10 )

13,169012.10

l p n ZrE Zr m C Z m A Z m m C

kg

J





      

   



 

 
138

138 2 2
( )

27 8 2

11

( ) ( ( ) )

(52.1,00728) ((138 52).1,00866) 137,90067 .1,66.10 .(3.10 )

18,266391.10

l p n TeE Te m C Z m A Z m m C

kg

J





      

   



 



138 11
138 11

95 11
95 11

( ) 18,266391.10( ) 0,132.10 /
138

( ) 13,169012.10( ) 0,138.10 /
95

l
A

l
A

E TeE Te J N
A

E ZrE Zr J N
A








  


   

95 Zr 

5  95 0
40 1

A
ZZr X e 95 95 0

40 41 1Zr Nb e  
6 libE235 

0 50 100 150 200 250 300 350 400 450 500 
 0 

 0,0085 

 0,017 

 0,0255 

 0,034 

 0,0425 

 0,051 

 0,0595 

 0,068 

 0,0765 

 0,085 (mol/L) ]Zn2+ [  

t(s)  
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2 2( )lib i fE m C m m C    235 1( ) ( )
234,99332 1,00866 236,00198i U n

m m m u     

95 138 1( ) ( ) ( )
3. 94,88604 137,90067 (3.1,00866) 235,81269f Zr Te n

m m m m u       

 22 27 8 11(236,00198 235,81269).1,66.10 . 3.10 28,279926.10libE m C kg J      
 

2351128,279926.10libE J 
7 2,5m g235 

2352,5gAN n N     Am NN
M

 


235

235

1

'
lib

lib

U E

U N E

 





23
' 11 122,5 6,02.10 28,279926.10 26,60.10

16
A

lib lib lib
m NE N E E J

M
     

8  
9 4CH2,5m g

235 
5

12
4

1 8,0.10

'( ) 26,60.10
'

mol J

mn CH J
M



 


12 12
7

5 5

26,60.10 .1. ' 26,60.10 .1.16' 53,2.10
8,0.10 8,0.10

Mm g   

7' 53,2.10 532m g Tonnes  

04  
 

1 qIqI
t





.q I t  

0 0( ) .( )q q I t t  .q I tq3,0t s12 3 36q c   
ABq a U a

36 0 4,5
8 0AB

qa F
U

 
  
 

45 ABq U  

 ABq C U 45C F 
10 %

10 104,7 4,7 45 4,7 4,7
100 100

F C F F        4,23 45 5,17F C F F    

 
2 CU

( ) ( )C RU t U t E ( ) ( )CU t R i t E ( )( )C
dq tU t R E

dt
  

( ) ( )C
C

dU tRC U t E
dt

  

  ( ) (1 )t
CU t A e  ( ) tCdU t A e

dt
  

( ) ( 1) 0t t tRC Ae A A e A E Ae RC            

1;A E
RC

  

  1CU6,0 V6,0E V 
  7,0E V 
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  2 
 0,001RC s  

' ' 0,018R C s   
 'RR 

04 
 

1 4( ) 2 ( ) 3( ) 3 ( )aq l aq aqNH H O NH H O    
 

5,2 6
3 010 10 6,3 10 /PHH O mol L C           

  aK
 3 3

4

.
f f

a

f

NH H O
K

NH





  
  

 

  PHaPK 


 3 3

4

.
f f

a

f

NH H O
K

NH





  
  

 3
3

4

log log log f
a f

f

NH
K H O

NH



      



 3
3

4

log log log f
a f

f

NH
K H O

NH



        

 3

4

log f
a

f

NH
PK PH

NH 
 

  
 3

4

log f
a

f

NH
PH PK

NH 
 

  
 


الأســـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــاس
الحمــــــــــــــــــــــــــــــــــــــــــــــض
  
  

 3

4

log f
a

f

NH
PH PK

NH 
 

  


 3

4

log 5,2 9,2f
a

f

NH
PH PK

NH 
   

  
 3

4

log 4f

f

NH
NH 

 
  

 

 3

4

log 4f

f

NH
NH 

 
  

 3 4

4

10f

f

NH
NH





  

  4
3 410 .

f f
NH NH     

 3 fNH 

2 
3 2

4 2 3 3

4 3 2

2OH H O H O
NH H O NH H O
NH OH NH H O

 

 

 

 

  
  

 

K 

 3

4 .
f

f f

NH
K

NH OH 

      

 



 3 3

4

3

.

.

f f
a

f

e f f

NH H O
K

NH

K H O OH





 

        


       



 
 

3 3

4 3

3 4

.

. .

f f

a f f

e f f f f

NH H O

NH NHK K
K H O OH NH OH





   

  
    

              
a

e

KK
K

 

K14ePK 
9,2

4,8
14

10 10 10
10 10

a

e

PK
a

PK
e

KK
K

 


    4,810K  

PH100ml
14

3 . 10e f f
K H O OH         

f
OH   

3 3
31 1 0 0

0 1

. . (10 .0,1) (10 .0,08) 0,11.10 /
0,18f

T

C V C VOH mol L
V V V

 
         

3
e

f
f

KH O
OH




      
 

3log log log loge
ef f

f

KH O K OH
OH

 


          
 3log log logef f
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V 

uN FT/S 

S 

T 

3log 14 log(0,11.10 ) 10,04f e f
PH PK OH        10,04fPH  

    :04 
 

 

1 2

..
( )T T N N

S S T

M mF F u G u
R h

 


  
 

2  
 

T
S

F Ga  

 
3 -  SPOT 4 : 

  .  SPOT 4الجملة المدروسة : ا
 مرجع الدراسة : المعلم الجیومركزي الذي نعتبره عطالیا .

.ext GF m a
 

.T G
S

F m a
 

 

Nu


2

. .
( ) N

T

M mG m a
R h




2( ) N
T

MG a
R h




 


2

N
T

Va
R h





2

2( )T T

M VG
R h R h


 

2

T

MV G
R h





T

MV G
R h




 

4  T  :  

2لدینا :  ( )TX R h V T    : ومنھ
32 ( ) 2 ( ) ( )2T T T

T

R h R h R hT
V G MMG

R h

 


  
  



  

ومنھ :  
9 3

11 24

10 (6400 832)2 6120,6449 1,7
6,67.10 5,97.10

T s h 


    

        24T h SPOT 4 
5 -  G : 
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.
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S T

M mF G
R h





2.( )

.
T T

S
F R h

G
M m




 
 

   
   
   

2
2 2

2

. ( ) . .
. .

T T
S

F R h N m N mG
M m kg kg kg

          
 

G
2

2

.( )N m
kg

 

6  ثبات أن إ 
2

3( )T
r

 

 
3( )2 TR hT

G M
 

 :ومنھ
3

2 2 ( )4
.

TR hT
G M

 
  توضعTr R h :نجد 

3
2 24

.
rT

G M
  

ومنھ: 
2 2

3

4 etT C
r G M
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2

3( )T
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2 2
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3 11 24

4 4 10 10
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