
  

  

                                                          ��������	
� ������
� ������
���������	
� ������
� ������
�    �����
�     �����
�     

  
                    

  

  

  
 

 

	�	��                                                :   ������ ����� ���       :   

 *���  �����                                                   * ��	�  	�����!�� 

 *��	�" #"�$%  

 *�&�'� ������       

 
((��)� �
� �:  

������: 	��* +�,�� ................ �����.  

�������: *����	�� +�................ � ����.  

������:  !���� 	��� ��	� .............�"���.  
  

�����	
� � �
� :2009/2010  

 !�� ��"	2010  

     

                       

 #�$�
� /��
�� #
��
� 0�$��
� �����  

 �����1
 ��$�
� ���	�
�  

 ���	�
� ���
�-����
�   

�������� 	
���� ���������� 	
���� ���������� 	
���� ���������� 	
���� ��        

Ministère de l'enseignement 

Supérieure  et de la recherche 

Scientifique            
ECOLE NORMALE SUPERIEURE 

Vieux –kouba  (ALGER) 

Département des Sciences Naturelles 



           

 

 

  

  

  

  

 

 

 

 

  

  

  

  

  

  

  



                   ������  

01 I.ا������............................................................................................... 

02  

02 

II.ول  ..............................................................ا��را�� ا������� :ا���� ا

1.���	
� ا ���	
 ........................................................................ا
����� وا

02 1.1.��
��
����� ا�را�� ا.....................................................................  

02 2.1.  ���	
� ا �����
��در ا�.................................................................. 

02 1. 1.2. �
  ..........................................................................ا
	��� ا�و

02 2.2.1. ���	
 ......................................................................... ا
"�!�ي ا

 ...................................................................�&ح � ا
	��� ��آ� ا� .3.1 03

 ................................................................!	+�ل ا��&ح �( ا
��ءإ .1.3.1 03

03 2.3.1 .����,
  .......................................... .��د ا��&ح �01 ا
/�.-� ا

03 4.1. ��
��
 ...................................................................... �5اص ا
	�ب ا

03  1 .1.4.�-�6
 ........................................................................ ا
����� ا

03  

04  

04 

1.2.4. �
  ........................................................... د��م ا
�	�7دل�!�71 ا

3.4.1.�
  .......................................................... د��م ا
�:��9 !�71 ا

4.4.1 .���	�
 ................................................pH )  (ا�س ا
=-:رو>-;� 

04 5.1.  ��
��
�;-� ا
	�ب ا�....................................................................... 

�;-� ا����6�. 1.5.1 04	
 ..................................................................ا

05  

05 

.5.12.�1!�D
�;-� ا	
  ................................................................... ا

15 ..3.
�;-� ا
:و	
   ....................................................................�ا

06  

06  

06 

1 .6.���	
� ا �����
   ....................................................�/	�� �Hق F-�س ا

1. 6 .1. �-IراJ
 ........... ......................�&��M ا���ار L�I ا
�;	�>�ت ا

1. 6. 2. ���	
/���ت ا	1�
 �-N���=6
   ..................................F-�س ا
;��F-� ا



06 13.6. .�-N��J-�-O
 ................................................................ا
�Pق ا

07 1.7. R
��
� ا ��
��
��ز�( ا
	�ب ا.............................................................. 

07  

08  

09  

09 

1.8.�NاJO
� ا ��
��
��ز�( ا
	�ب ا ..........................................................   

1.9. �=�&�	Vوا ��
��
   .....................................................إدارة ا�را�� ا

�&ح ا�را��.1.1.9	Vا�-���
   ....................................................... ا

��د��. 1.9.2
�&ح ا�را�� ا	Vا....................................................   

10 .IIIق  ا��را��:ا���� ا�������  .......................................................ا���اد و

 .......................................................................................�V ا
�XVدرا.1 10

10 1.1. )F��
        ............................................................................................ا

 .............................................................................................ا
�;�خ .2.1 11

  .............................................................................ا���Pر .1.2.1 12

        ............................................................................. ا
��ارة. 2.2.1 12

13 3.2.1 ��O
  ..........................................................................ا
D	�ة ا

14 4.2.1 .5�;��-7
 ..................................................................�ا
Z��P ا

14 3.1 .���	
 .............................................................................................ا

14 4.1 .���7;
  ...................................................................................ا
]�Pء ا

15  

15 

2. \��
  .......................................................................................��H+� ا

  ...................................................................................... ا
�-;�تأ5[. 1.2


-\ ا
�/���7 ا
�;JOة .2.2 16��	
  ....................................................................ا

16 2.3.  _N�	;

�O ا���)�-N�� .............................................)��V	���ل ا
�Pق ا`�

17  

17  

19  

21  

21  

IV .!ا�'&%�� وا��$�#"� :ا���� ا����............................................................  

1 .�D.�
  .................................................................................ا`���ء ا

2 .�-���
   ........................................................................ درا�V ا
+�I�Pت ا

3 .� �Vرو:�
��ز�( �/	�� ا
/�اص اa �/71
�b�O ا...........................................  

1.3 . �-N���=6
  ..............................................................................ا
;��F-� ا



22  

23  

24  

25  

26  

27  

27  

29  

31  

33  

35  

37  

39  

 

2.3 .\��
   .....................................................................................!�71 ا

3.3 . ���H�
  ..................................................................................!�71 ا

4.3 . c7O
  ....................................................................................!�71 ا

5.3 . c�6
  .....................................................................................!�71 ا

6.3 . �71!pH ���	
  ............................................................................... ا

4. �Vرو:�
  ....................................درا�V ا
�&d-� �F ا
;��F-� و�/	�� ا
/�اص ا

1.4 . �-N���=6
�ef-� !�71 ا
L�I c7O ا
;��F-� ا.................................................  

2.4 .-ef��-N���=6
   ...............................................� !�71 ا
�L�I ���H ا
;��F-� ا

3.4 . �71! �-ef��6
1-�م
   .................................. L�I ا
;��F-� ا
N���=6-�آ���!�ت ا

4.4 .�-N���=6
�ef-� !�71 ا
��\ L�I ا
;��F-� ا.............................. ....................  

5.4 . �71! �-ef�pH�-N���=6
   ............................................ ا
	��� L�I ا
;��F-� ا

5.�,F�;�
   ..................................................................................ا
	��-\ وا

.V��(�)ا� .............................................................................................  

  ا���ا�ــ* 

  ا��.-ــ,

   

          

  

  

  

  

  

  

      



 

 

��������  

  

� �� ����	
� ��
�����
� � ���	 ��  �����
 �����
� �����
�� �	���� ��	�


���� �!��   "�#� ���$ 33  ���%�%&�� '�% 11 �"��� 3 "��� �( �) *���%  

)0�30,� ( �)30�60,� ( �)60 �90,� (   	��� .�� /
��0#�� '
1 .��#
� �� 

�2��
� ��� ���3
�. *	�56 �
� 7����
� �6 ����% �8��
������	�( ���$�� ���2��
� *�����
 

�� 	�9�� dS/ m 1.6 �) ��
�� 	�: ��	�( '
1 dS/ m 94.81  � ) ����� *�� ��	�

;�8$( ����� "� � �� 	�(6 �����dS/ m 20 <� �)��=�
� >�)�)  ����� *�� ��	�

;�8$(. ��� � $*�%���
� ���	 *��� �����
�  ���	�
� /��� �6&(	� ?=�@
 �) 

<������
� >�). ���( ����% ��&�� ��	�
� ����� �6 � �6 5�=� ��( 1�2��
� ��� ���#� .

�# ��� A	26 ���� "� �	� .����� �����	�(
� ���$��
� �6  ��������	
��  .������

 "� ��(% ���� ��	
�@
 ����
�� /
��������
� ���))'��� ��
 �����
� *=����(. 5�=�� 

 B
� ��&� "� C$���� �����	�(
� ���$��
� �6 � �6pH �) >)D�E ����� �A���
�   #��

����F�
� ���)D� �) ������ �$=%.  ��6 5�=� �� �( 	�9�� 	���� E �����	�(
� ���$��
� 

G�#
� � G�(
� �������	�
� �����
� �) ) '��� ��
 G�
 ��
� �����
� *=����.(  

�(
�?��F�
� *��:  

�2��
� ��� �
� ������
� ������	�(
� ���$��
�.  

  


