
 

 ���� ا��	ازن ��
�	�� آ�������                        
  

  

I.   �����	رج ا�
      
  

  

  

  

  

  

  

  

  

  :�� ا������ت ا	��	��

� ����� ��rQ ��!"	*(!$ل و � %���� ا&%$اع ا	ا �� � %*�1 0$ى ا&%$اع ا	.�*��-�� ا	*,ا+� 

� ا	*(!$لأو ا	�وا60 أو ا	�4زات ��2 ا	*� .,ا+� 

⋅ا	��اآ�; ���� �:�9 +�	$�8ة � -1mol l����% B.	rQ8ون و�8ة �8دا+ . 

8
� ا	*�ء �� �	�� ��)6G,*	,ي ه$ ا	ا(����� B*K L;آ��� ����% � ،N� .rQآ*����� أو آ:�

   :أ�1!� •
  رج ا	�����
�  ���د	� ا	�����
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� ا	*��د	� ▪   �   ���$*a*	ت ا�%$.*	 ��-�G;��	ا �	(�	ا b	ر إ�dG ��-��*�.	ا :  
                  (aq) :                 e�*�(l) :  �-�0                (s) :                  6!�(g) :  �2ز  

   

�رج ا	����� ��	�  ▪                    ;�*G	ا ��$*a*	.�*��-�� و ا�����	8م اh�+ i!��G.  

          �
���K 	�($ل آ�*��- �� �(!$ل ��-�   : ���د	�a� ����%e*$�� آ�*��-�� 

                                                      �aq aq aq aqaA +bB cC +dD  

         �� ��	� �� 	!*��G ��$*aف 
�رج ا	����� +�	.�p ا	��	�   :
⋅

⋅
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II.   $ازن�	ا ��+�r      
  

����r tG+�� ا	�$ازن •  

*�u ��4��
�رج ا	�����  ���$*a*	ر ا$�� �e�*�u B� ��-8 ا	
�ل 
i

Qr  أن b	إ �*�u b!� �h�p�

 ��+�r
éq

Qr  ��$*a*	$ازن �:8 +!$غ ا�	ا �	�� .  

 

  
 

 

 

4:    إذا آ�ن           �      
K    . ����G ا	�($ل آ!��  1.10<

 

 

 

 

 

 

 

   

 

 

 

 

   

   

 

 

 

   

 

• 8)�8G$ازن�	ا ��+�r س��h+ �!*$ا�	ا   

�,آ��▪                :    

� +�	���u ا	��	�� };ء �B� ���GB �$ا�!�%$Gأ �  :  �(!$ل ��-

                                   
S

G = σ.
L

            

�*�+ S �)��� ���p� �1	 ��p:	���h� ��!س ا	*$ا�!�  

�Lا	�!�� و �p*	ا B��)��"	ا B�+ � ل  و$!)*!	 ��p:	�+σ 

e��!�$� �1*�.   

�B.*G:σ آ��+� ه,L ا	��b!� �u ا	d.� ا	��	 =k.G ��� 

L
k =

S
�*�; ا	�!�� ��+�r .  

p� ت و +��اآ�;ه��%$G&ا ���$:+ i!��� �%$Gأ �  :6 ا	���u ا	��	���$�!�� �(!$ل ��-


,ه� 
�رج �+ ���pوي ا	�h*� ا	� �             �r+�� ا	�$ازن ا	*�hو%� +*��د	� ����� آ�*��-

:     	����� �:8 ��	� ا	�$ازن 	!*a*$�� ا	.�*��-��ا          
éq

K =Q  r                                                      
����� 

���!�r i+�� ا	�$ازن  -K،�����	ا �	د��*+   

���!�r i+�� ا	�$ازن  -K،�  +8ر}� ا	(�ارة 	!�!�� ا	����!

-  i!���  . +�	��آ�6 ا	�8-� 	!*a*$�� ا	.�*��-���rK+�� ا	�$ازن � 


	ت�	� 

 ��-8+ �	��1��$*a*!	   

i

Qr1 

�$ازن  �	��1��$*a*!	   

éq

Qr 1 

 ��-8+ �	��2��$*a*!	   

i

Q
r2

 

�$ازن  �	��2��$*a*!	   

éq

Q
r 2

 

�($ل 
 

�($ل 

B��!��� Bن +8-���ن +��آ�����	��:  
Q Qr1 r 2i i
≠≠≠≠  

�$ازن ��	��B��!��� Bآ�����+ B.	 :  

éq éq
Q Qr 1 r 2=  
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                                                       
 i iσ =Σλ X      

iλن$G& ��%$G&ا ��	*$	*$�!�� ا	�1 ا*� و   
 iX*(!$ل	ا �� ���آ�;L ا	*$	 .  

:                                                      ا	$�8ات�

  

-1

-3
i

2 -1
i

G  (S)

σ  (S.m )

X   (mol.m )

λ   (S.m .mol )

  

                ▪�hG��	8أ ا��:    

��اآ�; ا	*(!$ل �:8 ��	� ا	�$ازن��uس �$�!��             8G8)� B� B.*G   �����	8م اh� �r ت�%$G&ا   

� ا&%$اع   u�+ ;اآ��� N�:�p% e:و�           	ى.�*��-��ا�
    و +�	��	� B.*G .ا	�$ازن �:8 ��	�    ا&


�رج ا	����� �:8 ��	� ا	�$ازن             8G8)�.  

     :��1ل▪            

             ����%     �*� ������G$%�1G*�ء ا�	,ي  �� ا	اe�	د���            : 
                                                   �

+
3 2 2 3 3 2

-CH CO H+H O H O +CH CO    

  :            %:�d }8ول �8hم ه,ا ا	�����

  

  

  

  


�رج ا	����� �:8 ��	� ا	�$ازن        �����            :           
[ ]

⋅   
   

+ -
3 3 2

réq
3 2

éq éq

éq

H O CH CO
Q =

CH CO H
  

����� �$�!�� ا	*(!$ل                    :⋅ ⋅      
+ +

3 3 3 3éq éq
- -σ = λ(H O ) H O + λ(CH COO ) CH COO  

         �                                     :+�����ر ا	8aول ا	$��   = =
   

+ -
3 3 2

éq

éq éq
H O CH CO

x

V
  

                                                       و                             
 

éq
3 éq

x
CH COOH =c – 

V
  

      N�:�p%                         :       
  

+
+ -3 3 3 3

=
éqéq

σ-H O CH COO =
λ(H O )+λ(CH COO )

  

                        و                           
 3 + -éq

3 3

σCH COOH =c – 
λ(H O )+λ(CH COO )

  

�            ���G   :; 	!��اآ�; ا	*$	�� �:8 ا	�$ازن +�	��; ا	��	  éq
X  

aG                   :$ز أ��G ا��0*�ل ا	��;  f
X  

  .  &ن ا	(�	� ا	: ��-�9	a*!*$�� ه� ��	� ا	�$ازن               

  

�   ���د	� ا	����� - +
3 2 3 3CH COOH  +  H O  CH COO  +  H O

 
� ا	(�	� ا	�8-��� c.V  وا��ة  t = 0   0  0آ*�� ا	*�دة 

  c.V - x  وا��ة x  x  آ*�� ا	*�دة 
�ل ا	�($ل 
  c.V – xéq  وا��ة  éqx  éqx   ا	�$ازن  �	*�دة �:8 ��	آ*�� ا
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III.   �      ا	�$ا�� ا	*��rة �!��p% b ا	�8hم ا	:�9-� 	����� آ�*��-
  

���!��p% i ا	�8hم ا	:                     �-�9τ
éq

max

x
 = 

x
B��	��	ا B�!���	�+ :  

 �r+�� ا	�$ازن ا	*$ا��h 	*��د	� ا	�����، �

 . 	!*a*$�� ا	.�*��-�� ا	�8-���آ�6ا	 �

  

BGر�*�  
  

@åí‹ànÛa@1@ @
��آ�;HA L �(!$ل ��-� 	(*� pHأ����u bس  -2 -1c =2,8.10  mol.le*a� وV = 100 ml��	��	ا �a��:	ا   :

pH = 2,8.  
�8hم ا	����� �:8 ا	�$ازن -1 �*�u 6pأ�. 
 .أ�6p ا	��اآ�; ا	*$	�� 	*.$%�ت ا	*�r ��$*a ا�r �*�u N�:�0+�� ا	�$ازن -2
3-  L;آ���′�� �r �*�u+�� ا	�$ازن +�	:��p 	*(!$ل  -2 -1c =1,0.10  mol.l؟ 
  

@åí‹ànÛa@2 
 �����G0,1 mol�G$%�1�*	ا �*� B� HCOOH��  0,1 mol م$G"$د	و+�%$ات ا�+ B� . و+�%$ات��	ن ا$G�1 أ*G

�G$%�+و��	ا �*)	 �h�52Cا	8��hة ا	*�ا H COOH.  

 .أآ�6 ���د	� ا	����� -1

�رج ا	����� و ����� �r+�� ا	�$ازن -2 ����� .أآ�6 
3- �����!	 � .��� ��r B+�� ا	�$ازن +�8	� ا	�8hم ا	:�9-
��pوي �!*� أن %��p ا	�8hم  -4 �����!	 �  .، أ��r 6p+�� ا	�$ازن% 76ا	:�9-
  

@åí‹ànÛa@3@ @
�G:;و�	ا �*)	 �56Cأ����u bس �$ا�!� };ء �B �(!$ل ��- H COOH L;آ���c = 5,00.10-3 mol.l-1 �a��:	ا 

  ا	��	�� 
G = 1,60.10-4 S . وي�p�
!�� ���hس ا	*$ا�!�  ��+�rk = 150 m-1.  

1- � .���� �*� ا	�:;و�G �� ا	*�ءأآ�6 ���د	� 
� ا	*(!$ل -2���اآ�; ا&%$اع ا	.�*��-��  6pأ�. 
 .أ��r 6p+�� ا	�$ازن ا	*�hو%� +*��د	� ه,ا ا	����� -3

2:  �����ت -1
-C H COO56

λ =3,24  mS.m .mol 2 و -1
+H O3

λ =35,0  mS.m .mol  

  

@åí‹ànÛa@4@ @
 �G8رG!$ر�	ا �*)	 ���آ�;HF L	*(!$ل ��- c = 2,0.10-2mol.l-1 : pH = 2,5. �a)	ا ����%V = 500 ml B� 

  .ه,ا ا	*(!$ل
 .أآ�6 ���د	� ����� �*� ا	�!$ر8Gر�G  �� ا	*�ء -1
 .أ%�d ا	8aول ا	$��� 	�8hم ا	����� -2
�8hم ا	����� ه$  -3 �9��� ا	!(�� ا	�� G.$ن � .8�x = 1,0.10-3 molد ا	��آ�6 ا	*$	� ا	*a*$�� ا	.�*��-�� 
� %�� ا	! -4� .(���8د 
�رج ا	����� 
 .أ��r 6p+�� ا	�$ازن -5
�$ازن �:G ��8.$ن  -6 �	�� �� ��$*a*	ه� اx = 1,0.10-3 mol�+؟ �!� }$ا. 
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