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���3 آ� ����ل -1 
���د�� ا�6و'�ن���4 &�����ل إ�$��و���	  �3�� 7�.  

����ل آ��رور ا�(�د��م- ���: 	;     :2
( ) ( ) ( )

H O
s aq aqNaCl Na Cl+ −→ ):   إذن ���3 ا�����ل ه	 + ) ( )( )aq aqNa Cl+ −+  

����ل آ��رور ا�
�ر��م- ���: 	;     :2 2
( ) ( )( )2 2H O
aq aqsBaCl Ba Cl+ −→ 2:   إذن ���3 ا�����ل ه	 +

( ) ( )( )2aq aqBa Cl+ −+ 

2- �
������� � آ� ����ل '@?�� ��آ��< ا����	� 
��
C ا���AB ا���D�          :[ ]i iXσ λ= ⋅Σ  

����ل آ��رور ا�(�د��م- ���: 	;     :    
Na Cl

Na Clσ λ λ+ −
+ −   = ⋅ + ⋅       .� Na Cl c+ −   = =     

←    ( )
Na Cl

cσ λ λ+ −= + ⋅  

����ل آ��رور ا�
�ر��م- ���: 	;         :2
2

ClBa
Ba Clσ λ λ −+

+ −   = ⋅ + ⋅     .�  2Cl c−  = 2 و  Ba c+  =   

←    2( )2
ClBa

cσ λ λ −+= + ⋅  
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 ;��رور ا�$�����م ;	 ا���ء���د�� ذو'�ن  -1
2 2

( ) ( )( )2 2H O
aq aqsCaF Ca F+ −→ + 

 �ل����ا������� ا������ � -2
cσ λ= )2  و  ⋅ )2

FCa
cσ λ λ −+= + ⋅  ←    2 2

FCa
λ λ λ −+= +  

2.    ع.ت 1 2 23 1(10,50 4,04) . . 1,86 101  0 . .2 S m mol S m molλ − − − −×= + = ⋅×  

 مذو'���� ;��رور ا�$����� -3
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σ
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s. 115,6:  أي mg L−=  ←  ا�6و'�ن;��رور ا�$�����م ���Aا���ء 	;   
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 �	 ا���G	 �$� أ��ن ;	 ا����T��2ا���آ�� ا -1

1 1

1 2

c V
K

V V
+ ⋅

  =  +
  /   2 2

1 2

c V
Na

V V
+ ⋅

  =  +
  /  1 1 2 2

1 2

c V c V
Cl

V V
− ⋅ + ⋅

  =  +
  )را�. :��ل ���ر�& ا������� ا�V$��و�����(   

3.     ع.ت 11,0.10  .K mol L+ − −  =   /   4 14,3.10  .Na mol L+ − −  =   /  3 11,43.10  .Cl mol L− − −  =      

2- T��2ا� ������ 

[ ]i iXσ λ= ⋅Σ  ← 
K Na Cl

K Na Clσ λ λ λ+ + −
+ + −     = ⋅ + ⋅ + ⋅      

mol.���1ل ا��:@ة:  ��:@ة ا���آ�� ا����	��4
K .   ع.ت L−
mol.3إ�Q ا��:@ة  m −  

3 3 3 4 3 33 3 3(7,35.10 1,0.10 ) (5,01.10 4,3.10 ) (7,610 3.10 1,43.1010 10 )σ − − − − − −× × ×= × + × + ×  

2:  ا��:@ة 1. .S m mol − mol× 3 1. .Sm m− −=  

3 120,4 10  .S mσ − −= ×  

120,4 .mmSσ −=  

����� 6 

- ��
��
����ل ه�@روآ��@ ا�
�����Eم �YG� K ا���آ�� و YG� @4R ا�X�وط ا�� �����ا  

Q�R C آ� ����ل ا����ABنD� :   k Gσ = ]   و   ⋅ ]i iXσ λ= ⋅Σ  

����ل آ��رور ا�(�د��م● ���: 	;                  :1 Na Cl
k G Na Clλ λ+ −

+ −   ⋅ = ⋅ + ⋅         )1(  

����ل آ��رور ا�
�����Eم● ���: 	;                  :2 K Cl
k G K Clλ λ+ −

+ −   ⋅ = ⋅ + ⋅         )2( 

����ل ه�@روآ��@ ا�(�د��م● ���: 	;        :3 Na HO
k G Na HOλ λ+ −

+ −   ⋅ = ⋅ + ⋅         )3( 

����ل ه�@روآ��@ ا�
�����Eم● ���: 	;        :
K HO

k G K HOλ λ+ −
+ −   ⋅ = ⋅ + ⋅          )4( 

2 3 (5(2) (3)         +      )
K Cl Na HO

k G k G K Cl Na HOλ λ λ λ+ − + −
+ − + −       + → ⋅ + ⋅ = ⋅ + ⋅ ⋅ + ⋅         

2 3 1(5) (1)         
K HO

k G k G k G K HOλ λ+ −
+ −   − → ⋅ + ⋅ − ⋅ = ⋅ + ⋅     


�ر �R�' ]-)4   :(                     2 3 1 k G k G k G k G⋅ + ⋅ − ⋅ = ⋅  

2             :                            و '�����	 3 1G G G G= + −       

171.       ع.ت                           268 137 302 G Sµ= + − =   
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1- Q4�4ا��( )G f c= 

  

 


�^�ة    -أ -2�  ؟ '�����Eل ه6ا ا��Q4�4ه� ��$& ا��4�Eج ا���آ�� ا����	 �����ل ا����4 

max293 2,78 aG mS G mS= 
�ل ، إذن ? ��$& اB3�Eل �Q4�4 ا��@ر�7:  ≪=���آ�� ����ل ا����4  �رج 


� �KG�G2. ا��@ر�7�.  
�� ا��F�G2 ا�6ي �4
3	 اK�����Eأد����A Q ���  -ب�  

max

293
100

2,78
aG

G
= ����ل ا����4  ←  ≈ F�G2� �
�  100�Abا Q�R ة��  :   100f =   

  �����ل ا���ac �4-[ ا���آ�� ا����	������ل ا��dc  FG2ج ���A ا���آ�� ا����	�ا�4�E    - أ -3

dG 1,89 ا�����ES��ط' mS= 7�ا��@ر Q4�4� Q�R@
� ،    :16,7 .dc mmol L−=  

7�4���      :a dc f c= 1200.    ع.ت     ⋅ 6,7 1340 .a mc mol L−= × ac. 11,34:    أي= mol L−=  

  ���Am ا�$���  -ب
m n M= an و  ⋅ c V= ⋅  ←   am c V M= ⋅ ⋅  

1.     ع.ت 1310 (1,34( . ) 20 74,6( . ) 2,0 g)Lm mol L g mol−− −= × × =×   
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