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

                    

  
  

  
  

�
��� ����� ������� ����� �
��� ���� �
 �!  
  

  

 
 
  

  
  

 
 

   
�
"#             :                         �� %�
�# &'������              :
�  (��� )��
��*                          �
��* �����                      
� ������ ���	+ )�                       �
��� ,
���� 

� ���
+ ,
�� �  
  

                        
��-�.����� ��--�:  

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

�������:�
*� !���
�................. .........��'���  
������� :�
��* ����� ............ .............�+
��  

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

 ����� ����

��2006/2007  

 )��� ��+
2007     
                       

  

 ��	
  وزارة ا��
	�� ا�
��� وا���
 ا�

  ا���ر�� ا�
	�� ������ة 

 ����  )ا�$#ا"!( ا���� ا��

��
  *(� ا�
	)م ا�&��
 

Ministère de l'enseignement Supérieur  

et de la recherche  Scientifique 
ECOLE NORMALE SUPERIEURE 

Vieux –kouba (ALGER) 

Département  Science Naturel 

�����        : 



        

  ا������

  ������ت ��ل ا�������م: ا��
� ا�ول

I-������ا������  2..................................................................           .ا�

1- ���	
3..................................................................�
��� ا�
���� ا��  

  3...................................................................                 أ������     -2

��ى -2-1    �  3............................................................ا�
����ا��
	��� ا�

  3........................................................ا�
���� ا��
	��� ا����ى -2-2    

3..........................................................#���� �
	��� "!�ر         -2-3      

  4..........................................................و'ـ�%$��                              -3

  3 -1 -      ��*�  4..........................................................و'�%� ,��%�� أو ه�

  4..........................................ا���78�2 #*6 ا�5.ازن ا�01��2 ا�/*.ي - 2- 3  

  4.................................ا���78�2 #*6 ا�1�> ا;:�.زي و�.ازن ا���ء - 3- 3  

���وإ�/��ض ا�
1<ت  - 4- 3  �
  4...........................وإ����C/���D ا�ABرات ا�

  3 -5 - ��%�����5...................................�
�C آ�G.��ت ���#	ة 08 ا�5$�#<ت ا�  

4-  ���	
  5......................................................ا����در ا��Kا%�� ��J<ح ا��

II- 12................................................................................. ا�������م  

1- ��.1
  12...........................................................................ا��M�2 ا�

2-          Nدر��12............................................................................�  

  �M��5OB.......................................................................13ت ا��.��� ا -3

  14......................................................إ�5��ص و ��Q��.,�5م ا������.م  -4

5-  S���56 إ�*# �!G� 05�ا Cا�.
  17.....................................................ا�

6-       S���5إ� V�
  18.....................................................ا�
.ا�C ا�05 �

7-  S
  19.....................................................................................�.ز�

8-SOا�D19......................................................إ  

9- Y�Z�م 08 ا.�����  20....................................... ا����.��ت ا��]!�ة #*6 ا�

  23......................................................................و'�%� ا������.م  - 10

23................................................��.�[ و,��ءا�
�7م وا;:��ن  - 10-1       

     10-2 -         0*1
  24........................................................ا�5/*^ ا�

     10-3 -  ����
  C/�...........................................................25 ا������ ا�

  25..................................................���2[ �$�ذ�� أa`��ا�_<��  - 10-4     

  25..........................................................     ��`�> ا�Q�B��ت - 10-5     

  26.........................................................ا����#	ة Z� 08*> ا�	م- 10-6     

  

  

  



III-  !���"ا���D.............................................................................28  

  1 - S$��
�.....................................................................................28  

  2 -  ��%�����  28.......................................................................ا����� ا�

  3 -  Nدر��28......................................................................………�  

  S,>/5:...................................................................................29إ - 4  

  5 -  N30....................................................................................أدوار  

  

  أ��اض ا�������م و�)'&�: ا��
� ا�%��$

       	����  

I- '�� �! ��+ ا�������م��اض ا��  31................................................ا��

  L'ostéoporose..............................................31   ه/�.� ا��-�م-1  

  31...................................................................ا�5
��� ,����ض -1-1  

  34...........................................................ا;:��ب ا��]د�� �*��ض -1-2  

  37.............................................................................ا;#�اض -1-3  

  38..................................................................................ا�.���� -1-4  

  41..................................................................................ا�
<ج -1-5  

 Ratichisme ................................................................43 �حـا���-2 

  43.....................................................................ا�5
��� ,����ض -2-1 

 2 -2 -S,��  43....................................................................................أ:

  44..............................................................................ا;#�اض - 3- 2 

  47...................................................................................ا�.���� -2-4 

  48...................................................................................ا�
<ج - 5- 2 

  l'ostéomalacie........................................................49  ��! ا��-�م -3

  49.....................................................................ا�5
��� ,����ض -3-1

  49.............................................................ا;:��ب ا��]د�� �*��ض -3-2

  49...............................................................................ا;#�اض -3-3

  50...................................................................................ا�.���� -3-4

  50...................................................................................ا�
<ج -3-5

 -II��������� 
���� 
� ������� ������...................................51   

1�������	 �	��
�	 :......................................................51   

1�1��������..................................................................................51  

1�2� �����	..............................................................52  

1�3��	���	..............................................................53  



1�4�����	���................................................................54  

1�5������	...............................................................54  

2� ���� ��� ���  :  

2�1� ������  ����......................................................55  

2�2�!������".............................................................55  

2�3��	����	............................................................55  

2�4�����	� ������	........................................................56  

��E�Fا�  

�������  



������ ���	���    :  

  ������ �	
� �
� ������ �����	�� � ���
�� ���� ���	���� ���
	 �� �� !���  

 ���
"� #�#�� � $%&��� '�#( �	 �
	�� ��  )#�	�� '� !�� *�+ ,���� $
�� -
����� ����

�
.� �����"� -������ /
0� '� !�� -�
�
	 � �$��0
� �	12�� ��3�3��� -�34���� ���

'�
%��� )##�� �����5� $&�6�� ��3�37 ��  + . '�
�� �� '� !�� *�� #	�4� ���
�� �( 9��

������� ����&3�� -�
�
	�� �	7�� �( :�� ���� ��
� �
�� $�6� � $	�� : -�
����3���

'�	�� � ����"� �-�
�	���%�� ���
#4	�� <2	"� -��
�#�� �-��3
���.  

    � !�� 3��
4�� #�����
#4	 3��
� /	0�� �3��
 ##4� ���
�� ��� �� ���
#4	�� ��&       

 ��53 ��

� � ��=�� >?� �����
� #
� ������ #�1� � �� � �����74�� 3�5 #��	�� �  

  �$����@ � $������ #�#��� $&�7�( A4� '�
� �� ���B � ������ ��3�37 �� � �

	4�� A4� �� A3�	
�( �&���
 /B#�� �
���(� ��
��6
� ���&��	�
�� � ��&��1�%�� -���

$�� -�3�!� *�+ >#C� ���#��1 �( ����� �� ) . 3�
 31�� E�1�2004 (  

     ������ ) � 3�#6	 �7�( � �3B" 3�
� �	 G��B� 3��
�4�� ) � *�+ ������ �+

�� ���B�� 3�
�� ���� �	� �������1�%�� $����� ���
�� 3	4� ����( /
0� ���3� �� !��

 �� ���� 3�
4
 �6� E�� ������ ��3�37�� 3��
4�� ��( �	 �������
�� 3�
� 3��4�

���
.� �������1�%�� -���	4�� /	�	 3�� �� $
� *
5 � $
�
� �7�( �
�� �$&�
�.  

 ����� ���
�� ��� �� ������
�� /
0�5‚1H 2 %  �� �	�� �3�# :4�� ��� �$
1� �	

��
�"� � ���4�� '�
� ����� ����� �� #���	�� $� ��
�� �1��� �	� �1100  I7��� J

 � ���4�� ��20  ����� � �K�B3�� ���
"� �� I7��� J2H4  ����� /&��� �� #���

)>��%	��� /&���� � �#��) .( �

��3�� G2��3��1999(  

     #�#�� �� ������ �� ��#�4�� $��	�= 3#6�100H 150 J/  �( L�7���� �	 � �/

 /2�B+)���6
 �( K#��1 ( �� �!��� ��� M��
 /2��B�� � � ��
 '��� ��	�6�� ) � ��  

 ����� �� -���3�7� *�+ �	�� >#C� N3B( /	��� *�+ ���7��� �$�26��� ���	� �� �(

#3%�� K��� *�� 3OC� A�3	( ��
� M�
� �����.  

      ���� *�� )3�O?� N#	 /�� ) � �
���3# 3���6� G�� � :�3�� �	 � ����
��

��
	 ���=���� ,24�� ��%�
 � K3��B A�3	( �	 3�O?��� � � �� .  


