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� ا
	��ر�� ر�� �
�04  

����م ( �����34-5-6-7-8-9-10. �
  &%�$��� ا
#ا"


%� إ(#ادي�%
 )وا
0 (��م /.�-, ا
�+� ا

 3-
�4�
/>�(.ت آ-�-�9-� 
678 ا
��اد �5 ا
��#)�=
�4
-3 ا�
 ا
�4<-� وا

��?�+
    :اAول ا
�4
-3 أ��$-�� ��#)�=
�4
-3 ا�
�4
-3 ا
�4<-� وا�
  .ا

1- D-Eا�� و F)�4<-�أ
�4
-3 ا�
 .� ا��Aن ا
����د J?ورة GH آ3 ا
     ��Lا:.................................................�D-M
  ..................................................:، ا

�4
-3 ��(ـ#�� -2�
 .أ(F ا�� وD-E� ا��Aن ا
����د J?ورة GH آ3 ا
     ��Lا:.................................................�D-M
 ..................................................:، ا

4
�ل G>�Q �	#اول -3� �D-Eا�� و F)أ. 
     ��Lا:.................................................�D-M
 ..................................................:، ا

4- �D-Eا�� و F)اول أ#	� G�#)�� ل�
4�. 
     ��Lا:.................................................�D-M
  ..................................................:، ا

G$�%
    :ا
+�?�� ا

Rات �+, أ�#م ا
�M7ر<
  .ا�	3�7 اS$��ن ا


Rات -1     <
  .ا�	,آ? /T�?7 ا
    Gات هR
<
  .........................................................................................................................................................................................:ا

2- �-��-

Rات �	#او
� Q GH-�/+� اH �	� V-Eأ���ء و F)أ.  
  

R
<
  ا
  

  
...........................  

  
...........................  

  
...........................  

  
...........................  

  
...........................  

  
...........................  

  
...........................

X	D-E    
..........................  

  

  
..........................  

  

  
..........................  

  

  
..........................  

  

  
..........................  

  

  
..........................  

  

  
..........................

  

  

Rات -3<
  .أ(Y.Y F� أ�%
� �L	��7ل ا


ـــــــــ�%�Aا-..............................................................،-.......................................................،-.............................................................. 
4- �
  .�� ا�ZA&�، أ(Y.Y F� أ�%

Gه �&�ZAا:...........................................................................................................................................................................................  

ـــــــــ�%�Aا-..............................................................،-.......................................................،-.............................................................. 

  
[
�%
   :ا
+�?�� ا

    \���

0 $>[ ا��Aن ا) �->�4
�4
-3 ا�

\+H/4	�ي ��-5 ا��

T &�"	.ف ا��Aن ا	a/ Gوه ،: 

�ر�#ر�b �4	�ي (
0 ا��Aنc
4
�ل 6�Q ا� Cl- c
4
�ل 6�Q ا�b-/?8 0
SO4 ا��Aن �4	�ي (

2- 
4
�ل 6�Q ا�
b�?	+ 0
NO3ا��Aن  �4	�ي (

-.  
1- �) Tic
 ...................................................................................................................: +Hا��Aن ا
���\  أذآ? راR9 ا

.................................................................................................  
�4
-3 ا
�,آ�رة -2�

c& G	�&� ا���Aء ا
c-�-�9-� وV-E ا�	
 ا�� ا
k#ول ا

3-
�4�

�ر�#ر�b  اc
4
�ل 6�Q ا�  c
4
�ل 6�Q ا�b-/?8  
4
�ل 6�Q ا�b�?	+  
  

�-9�-�-c
  ا���Aء ا
  

  
.............................................................  

  

  
...................................................  

  
...................................................  

  

�-9�-�-c
  ا
V-M ا
  

  
.............................................................  

  

  
...................................................  

  
...................................................  

  
  : ا
+�?�� ا
?ا&5
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    \
��

0 $>[ ا��Aن ا) ��#)�=
�4
-3 ا�

T &�"	.ف ا��Aن ا
���\-OH/4	�ي ��-5 ا	a/ Gوه ،: 
4
�ل ا
�Mدا �4	�ي (
0 ا��Aن �Na+ �8/�س
0  �4
�ل ا
�4	�ي �4
�ل ا��A$-�ك  +Kا��Aن  �4	�ي (

0
NH4ا��Aن  (
+ .  


\  راR9 ا
Tic (�أذآ?  -3��
 ..................................................................................................................: -OHا��Aن ا
.................................................................................................  

�4
-3 ا
�,آ�رةا�� ا
k#و -4�

c& G	�&� ا���Aء ا
c-�-�9-� وV-E ا�	
 ل ا
3-
�4�
4
�ل ا��A$-�ك  �4
�ل ا
�8/�س  �4
�ل ا
�Mدا  ا�  

  

�-9�-�-c
  ا���Aء ا
  

  
.............................................................  

  

  
...................................................  

  
...................................................  

  

�-9�-�-c
  ا
V-M ا
  

  
.............................................................  

  

  
...................................................  

  
...................................................  

]��a
    :ا
+�?�� ا
p/ 0
  :أY+�ء ه,ا ا
	sآs/ .3آ�q" 3ط ا
�bc ا
4#�#��دي ا�q�Aر ا
�4<-� إ

  ..............................................................................................................................................:أذآ? ا
�	>�(.ت -1
2- #)�M	�
 ........................................................................................................:أآ	\ ا�� وD-E� ا
�Dز ا
 .........................................................................................................................:k/ TE?&� راR9 ا
Tic (�  ه,ا ا
�Dز -3
4- 3)�<	

 �-9�-�-c
  ...................................................................................................................................:أآ	\ ا
��7د
� ا

  
    :ا
+�?�� ا
��دس

�

�ر�#ر�J b?ورة (
0 أ��ن �7	i� ?8	?آ� 
#ى ��9? اc
�4
-3 ا
�4<-��4	�ي �4
�ل 6�Q ا 
  �Y أذآ? راR9 ا
X+) Tic أآ	\ ا�� وD-E� ه,ا ا��Aن -1

    X	Dـــ-Eن و��Aإ��  ا:...................................................................................................................................  
    �) Tic
  ...................................................................................................................................:ا��Aن راR9 ا
2-  0

�ر�#ر�b �4	�ي أ�<� (c
  .، أآ	\ إ��X ا
G9�-�-c وD-E	Cl-X ا��Aن�4
�ل 6�Q ا

    G9�-�-c
  ...................................................................................................................................:إ��ـX ا
    X	D-E G9�-�-c
  ...................................................................................................................................:ا
3- b$R

�ر�#ر�b إ
0 اc
4
�ل 6�Q ا� �� .-
� T->$.  

  .............................................................................................................................:أآ	\ ا�� وD-E� ا
�Dز ا
�	�M(# -أ     
  ....................................................................................................................:k/ TE?&� راR9 ا
Tic (�  ه,ا ا
�Dز -ب   


	>�(3 -ج     �-9�-�-c
  .............................................................................................................................:أآ	\ ا
��7د
� ا

5&��
   :ا
+�?�� ا
  

  
    �-
�	

R ا
,ي X+� 5+E ����ر $+Rk ا
	k?&� ا<


	7?ف (
0 $�ع ا:  
   X-

�ر�#ر�b،       $<5 ا
����ر GH أ$�8ب 
y"	�8ر T->$ �Y إc
4
�ل 6�Q ا�  


R ا
��cن 

����ر و�	�cن �4
�ل  -         <
4
�ل ا
+�/a�)z	G< ا�
  ).ا
         - 37	i� ب�=Y د�) X+� 7� (+#�� $=?ب�?H ز �4,ث�| #)�M	�.  

  
  .........................:، ا
D-M�.............................................:�� ا
�Dز ا
�	Q ،#)�M#د إ��X وD-E	X ا�Lـــــــــــ� -1
2-  �+-) GH غ?<$A  ��z/�+
4
�ل ا�
4
�ل ا
�Mدا H-	 ا� �� .-
  .�cن را�\ أ"<?�

  ...............:، ا
Q:..................................�D-M#د إ��X وD-E	X، ا�Lـــــــــــ� �� ا��Aن ا
��icف (+X - أ      

R ه�  ا�	+	z -ب         <

R ا
,ي X+� 5+E ا
����ر، ا<
  ..............................................................................................:ا

     3-  �+-) GH غ?<$B z/�+
4
�ل ا�
4
�ل $	?ات ا
><� -H	�cن را�\ أ&-6 ���د GH  �� ا� �� .-
�
  .ا
<�ء
  ...............:، ا
Q:..................................�D-M#د إ��X وD-E	X، ا�Lـــــــــــ� �� ا��Aن ا
��icف (+X -أ          

4
�ل -ب        �
4
�ل ا
+�/z(أآ	\ ا�� وD-E� ه,ا ا�
  ).ا
4
�ل          �
4
�ل...............................................................................:ا�� ا�
  ..........................................................:،D-E� ا

5-  3)�<	
  .ا
�,آ�ر GH �=#�� ا
	�?��أآ	\ ��7د
� ا
........................................................................................................................................................................................................................... 


   :%���ا
+�?�� ا
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4
�ل� ?-Y�/ G9�-�-م />�(3 آ�-+��
A0 ا
) bر�#ر��
c
  .6�Q ا
1- 3)�<	
3 /�4
-� ��Y#4ن أY+�ء ه,ا اk�: 

  ..........................................................................................................................................................................................................:ا
ــ�ول
G$�%
  ..........................................................................................................................................................................................................:ا

     2- 3)�</ �
-MQ \	ل أآ�

��+-�م �4A5 ا� bر�#ر��
c
  .6�Q ا
 3)�<	

� ا-MQ:..............................................................................................................................................................................  

     3- 3)�</ �

��+-�م �4
�ل أآ	\ ��7دA5 ا� bر�#ر��
c
  .6�Q ا
 3)�<	
  ..............................................................................................................................................................................:��7د
� ا

5��	
   :ا
+�?�� ا
b�?	-�
  .�	�cن �4
�ل (M-? ا

-��ن أ���� �� �4
�ل 6�Q ا

4
�ل (M-? ا

-��ن -1� GH ورة?>
  .أآ	\ ا�� وD-E� ا��Aن ا
���\ ا
����د &�
  .............................................................:ا��Aن  E-ـــD�، ......................................................:إ�ـــ�  ا��Aن 

2- #�#4

\ �� ا) GH ن��-

 :$?�# /M) ��87-? ا

\ �� ا
4#�# أذآ? ��4ذ�? Q>�  - أ) GH ن��-

 .(M-? ا

  .............................................................................................................................................................................:ا
��4ذ�?

4>� أ(Q F. �+���8  - ب #�#4

\ �� ا) GH ن��-

  .(M-? ا
  .............................................................................................................................................................................:ـــــ34ا
ـ
  

?Z�7
    :ا
+�?�� ا
�-
�	

	4<-? |�ز G9�+Y ا
�-#رو�-� أ$Rkت ��7د ا
	k?&� ا.  

  .أ/�� ر�� /k?&� ��7د -1
2-  G9�+Y  ه� |�ز #)�M	�
&-� آ-T $	�آ# �� أن ا
�Dز ا

 .ا
�-#رو�-�
................................................................................................................................... 

 .أآ	\ ��7د
� ا
	>�(3 ا
,ي أ$Rkت ��7د -3
................................................................................................................................... 

    
   :i?ا
+�?�� ا
�4دي (


\ /�87� ا
�i?و&�ت و&67 ا
��اد ا
D,ا9-� �� ا
>�Lذ ) 5+M/) �&�Zأ
#�#4
  ).ا

1- ��
7
\ �� دا"

0 ه,� اq/ ذا��
 ?�H. 
...................................................................................................................................  

  
-4#ث &?أ�Q #+) b#وث "#ش GH �8=� ا
q.ء �� ا
,ي � -2


�i?وب آ�آ�  �-
 ).�i?وب G>�Q(ا
#ا"
................................................................................................................................... 
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Aا��&� 

 3-
�4�
/>�(.ت آ-�-�9-� 
678 ا
��اد �5 ا
��#)�=
�4
-3 ا�
 ا
�4<-� وا

��?�+
    :اAول ا
�4
-3 أ��$-�� ��#)�=
�4
-3 ا�
�4
-3 ا
�4<-� وا�
  .ا

5- �->�4
�4
-3 ا�
 .أ(F ا�� وD-E� ا��Aن ا
����د J?ورة GH آ3 ا
     ��Lرو�-�.................:ا#-�
+H........................:، ا
D-M�.............أ��ن ا

.........................  
�4
-3 ��(ـ#�� -6�
 .أ(F ا�� وD-E� ا��Aن ا
����د J?ورة GH آ3 ا

     ��Lأ��ن ه-#روآ�-#...............:ا.............�D-M
-OH...............:، ا
.................................. 

4
�ل G>�Q �	#اول -7� �D-Eا�� و F)أ. 
     ��Lا:bر�#ر��
c
4
�ل 6�Q ا��D-M
 .............................. (H++Cl-)..............:، ا

4
�ل ��(#�G �	#او -8� �D-Eا�� و F)لأ. 
     ��Lدا.................:ا�M
4
�ل ا�...............�D-M
  ..................(Na++OH-)................:، ا

G$�%
    :ا
+�?�� ا

Rات �+, أ�#م ا
�M7ر<
  .ا�	3�7 اS$��ن ا


Rات -1     <
  .ا�	,آ? /T�?7 ا
    Gات هR
<

8� .............:اE �q-�& �M
  ............................../�	a?ج �� ا
��7دن) +�ء ا
�89R&��	%( أ���م "�

2- �-��-

Rات �	#او
� Q GH-�/+� اH �	� V-Eأ���ء و F)أ.  
  

R
<
  ا
  

  
#�#4
  ا

  
  ا
+�4س

  

��+-�مAا  

  
b$R
  ا

  
  ا
#ه\

  
�><
  ا

  
X	D-E  

  

  
Fe  

 
Cu  

 
Al  

 
Zn  

 
Au  

 
Ag  

  

Rات -3<
  .أ(Y.Y F� أ�%
� �L	��7ل ا


ــــــ%�Aـــ�ا-....G9�&?�c
 ...................................�5q |-�ر ا
�-�رات..-،...ا
��kه?ات...-،.........أ�.ك ا
	�E-3 ا
4- �
  .�� ا�ZA&�، أ(Y.Y F� أ�%

Gه �&�ZAج :اR�& �&�ZA4<-? ا/ �	� ،��R
H ?-| و��اد R
H �� أو أآ%?، أو ��R
H �� ن إ���c	� F-
"  
  ..��E #7& ��c4� ��R� ��/�$�c?ه�                    


ـــــــــ�%�Aا-........?<M
  ...................ا
#ورا
��-�...........-،.................ا
>�Lذ............-،...............ا
[
�%
   :ا
+�?�� ا

    \���

0 $>[ ا��Aن ا) �->�4
�4
-3 ا�

T &�"	.ف+H/4	�ي ��-5 ا	a/ Gوه ، \
��
 :ا��Aن ا

�ر�#ر�b �4	�ي (
0 ا��Aنc
4
�ل 6�Q ا� Cl- c
4
�ل 6�Q ا�b-/?8 0
SO4 ا��Aن �4	�ي (

2- 

4
�ل 6�Q ا�b�?	+ 0
NO3ا��Aن  �4	�ي (

-.  
5- �) Tic
4
�ل، �Hذا و�#$�ه� ��M4رة &-� H+ :..... ��-� ]-=$pHا��Aن ا
���\  أذآ? راR9 ا�
 ا
4
�ل �4	 7و  0 �
+Hا��Aن ا
���\  �ي (
�H0ن ه,ا ا

..............................................................................................  
�4
-3 ا
�,آ�رة -6�

c& G	�&� ا���Aء ا
c-�-�9-� وV-E ا�	
 ا�� ا
k#ول ا

3-
�4�
4
�ل   ا� 
bر�#ر��
c
  6�Q ا

4
�ل � 
c
  6�Qb-/?8 ا

4
�ل � 

  +	?�6�Qb ا

 
ا���Aء 

�-9�-�-c
  ا

  
4
�ل� 

  آ
�رور ا
�-#رو�-�

  
4
�ل� 

  آ8?/�ت ا
�-#رو�-�

  
4
�ل� 

 $	?ات ا
�-#رو�-�
  

 
 V-M
ا

�-9�-�-c
  ا

 
(H++Cl-) 

  

 
(H++SO4

2-) 
  

 
(H++NO3

-) 
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  : ا
+�?�� ا
?ا&5

    \
��

0 $>[ ا��Aن ا) ��#)�=
�4
-3 ا�

T &�"	.ف ا��Aن -OH/4	�ي ��-5 ا	a/ Gوه ،\���
 :ا
4
�ل ا
�Mدا �4	�ي (
0 ا��Aن �Na+ �8/�س
0  �4
�ل ا
�4	�ي �4
�ل ا��A$-�ك  +Kا��Aن  �4	�ي (

0
NH4ا��Aن  (
+ .  

7- �) Tic

\  أذآ? راR9 ا��
4
�ل، �Hذا و�#$�ه� ��M4رة  OH- :........  ��-� ]-=$pHا��Aن ا�
ا
4
�ل �4	�ي (
0 14و   7&-� �

 �Hن ه,ا ا��
  ...................................................................... -OH \ا��Aن ا

�4
-3 ا
�,آ�رة -8�

c& G	�&� ا���Aء ا
c-�-�9-� وV-E ا�	
 ا�� ا
k#ول ا
3-
�4�
4
�ل ا��A$-�ك  �4
�ل ا
�8/�س  �4
�ل ا
�Mدا  ا�  

  

  
�-9�-�-c
  ا���Aء ا

  

  

4
�ل�  
  ه-#روآ�-#
  ا
�Mد��م

  

  

4
�ل�  
#روآ�-# ه-

  ا
�8/��-�م

  

4
�ل�  
  ه-#روآ�-#

  ا��A$-�م

  

�-9�-�-c
  ا
V-M ا
  

  

(Na++OH-)  
  

  

(K++OH-)  
  

(NH4
++OH-)  

]��a
    :ا
+�?�� ا
 0
  :أY+�ء ه,ا ا
	sآs/ .3آ�q" 3ط ا
�bc ا
p/��#�#4دي ا�q�Aر ا
�4<-� إ

  ......................�5 ا
4#�#ا�q�Aر ا
�4<-�/	>�(3 ...............................:أذآ? ا
�	>�(.ت -6
7- #)�M	�
 ..............H2....|�ز ا
�-#رو�-� ...............:أآ	\ ا�� وD-E� ا
�Dز ا
 .�4#ث H?�7� (+#�� $=?ب �+X (�د Y=�ب �i	k/ TE:37?&� راR9 ا
Tic (�  ه,ا ا
�Dز -8
9- 3)�<	

 �-9�-�-c
  ...2H+  +  Fe     Fe2+   +   H2....:أآ	\ ا
��7د
� ا

  
    :ا
+�?�� ا
��دس

�->�4
�4
-3 ا�

�ر�#ر�J b?ورة (
0 أ��ن �7	i� ?8	?آ� 
#ى ��9? اc
 �4	�ي �4
�ل 6�Q ا
  �Y أذآ? راR9 ا
X+) Tic أآ	\ ا�� وD-E� ه,ا ا��Aن -1

    X	Dـــ-Eن و��Aإ��  ا:     ��Lرو�-�.................:ا#-�
+H....................:، ا
D-M�.............أ��ن ا
.................  

9-     �) Tic
4
�ل، �Hذا و�#$�ه� ��M4رة &-� pH$=-[ �-��  .:ا��Aن راR9 ا�
 �Hن ه,ا 7و   0ا
                                                0
4
�ل �4	�ي (�
  . +H أ��ن ا
�-#رو�-� ا

2-  0

�ر�#ر�b �4	�ي أ�<� (c
  .أآ	\ إ��X ا
G9�-�-c وD-E	Cl- ،X ا��Aن�4
�ل 6�Q ا
    G9�-�-c
  .............................آ
�رور ا
�-#رو�-� �4
�ل ......:إ��ـX ا
    X	D-E G9�-�-c
  ..............................................(H++Cl-) .........................:ا
3- $R

�ر�#ر�b إ
0 اc
4
�ل 6�Q ا� �� .-
� T->$b.  

  ........................H2....|�ز ا
�-#رو�-� ..... ............................:أآ	\ ا�� وD-E� ا
�Dز ا
�	�M(# -أ     
  .�4#ث H?�7� (+#�� $=?ب �+X (�د Y=�ب �i	k/ TE:...... 37?&� راR9 ا
Tic (�  ه,ا ا
�Dز -ب   


	>�(3 -ج     �-9�-�-c
  .....2H+  +  Zn     Zn2+   +   H2 .....:أآ	\ ا
��7د
� ا

5&��
   :ا
+�?�� ا
  

  
    �-
�	

R ا
,ي X+� 5+E ����ر $+Rk ا
	k?&� ا<


	7?ف (
0 $�ع ا:  
   X-

�ر�#ر�b،       $<5 ا
����ر GH أ$�8ب 
y"	�8ر T->$ �Y إc
4
�ل 6�Q ا�  


R ا
��cن 

����ر و�	�cن �4
�ل  -         <
4
�ل ا
(�a	G< ا�
  ).+�/zا
         - 37	i� ب�=Y د�) X+� 7� (+#�� $=?ب�?H ز �4,ث�| #)�M	�.  

  
  ........H2 .......:، ا
D-M�|�ز ا
�-#رو�-�  .:�� ا
�Dز ا
�	Q ،#)�M#د إ��X وD-E	X ا�Lـــــــــــ� -1
2-  �+-) GH غ?<$A  ��z/�+
4
�ل ا�
4
�ل ا
�Mدا -H	�cن را�\ أ"<? ا� �� .-
�.  

   +Fe2 ...:، ا
II .�D-Mأ��ن ا
Q:.#�#4#د إ��X وD-E	X، ا�Lـــــــــــ� �� ا��Aن ا
��icف (+X - أ      
...  


R ه�  ا�	+	z -ب         <

R ا
,ي X+� 5+E ا
����ر، ا<

R ا
4#�#................................:اH...................  
     3-  �+-) GH غ?<$B /�+
4
�ل ا�
4
�ل $	?ات ا
><� -H	�cن را�\ أ&-6 ���د ��z  GH ا� �� .-
�

  .ا
<�ء
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  ...-Cl .:، ا
D-M�..أ��ن آ
�رور..:Q#د إ��X وD-E	X، ا�Lـــــــــــ� �� ا��Aن ا
��icف (+X -أ          
4
�ل -ب        �
4
�ل ا
+�/z(أآ	\ ا�� وD-E� ه,ا ا�
  ).ا

4
�ل          �
#�#4 �4
�ل آ
�رور ا
.:ا�� اII........ل�
4�
  ..........D-E،:.............(Fe2+ +2 Cl-)� ا
10- ��?�	
  .أآ	\ ��7د
� ا
	>�(3 ا
�,آ�ر GH �=#�� ا

.......Fe   +   2(H+  +  Cl-)   ( Fe2+  +2Cl-) +  H2 ......... 

���%
   :ا
+�?�� ا
4
�ل� ?-Y�/ G9�-�-م />�(3 آ�-+��
A0 ا
) bر�#ر��
c
  .6�Q ا

2- / 3k�3)�<	
�4
-� ��Y#4ن أY+�ء ه,ا ا: 

��+-�م /#ر�k-� و�	�cن �4
�ل (#�� ا

�ن....................:ا
ــ�ولAا G<	a�.....................  
G$�%
  ....�	�M(# |�ز (#�� ا

�ن �4#ث H?�7� (+#�� $=?ب �+X (�د Y=�ب �i	37.......:ا

     2- 3)�</ �
-MQ \	ل أآ�

�ر�#ر� �4c

��+-�م6�Q اA5 ا� b.  
3)�<	

� ا-MQ م�-+��
Aا+bر�#ر��
c

��+-�م� �4
�ل 6�Q اAرور ا�
  |�ز ا
�-#رو�-�+4
�ل آ

     3- 3)�</ �

��+-�م �4
�ل أآ	\ ��7دA5 ا� bر�#ر��
c
  .6�Q ا
 3)�<	
  .Al   +   6(H+  +  Cl-)  2 ( Al3+  +3Cl-) + 3 H2.2....... ......:��7د
� ا

��?�+
   :ا
	��5 ا
b�?	-�
  .�	�cن �4
�ل (M-? ا

-��ن أ���� �� �4
�ل 6�Q ا

4
�ل (M-? ا

-��ن -3� GH ورة?>
 .أآ	\ ا�� وD-E� ا��Aن ا
���\ ا
����د &�
+H .....................:ا��Aن  E-ـــD�، ....أ��ن ا
�-#رو�-� ...:إ�ـــ�  ا��Aن 

..........................  
4- ?-M) ��87/ #�?$ #�#4

\ �� ا) GH ن��-

 :ا


\ �� ا
4#�# أذآ? ��4ذ�? Q>�  - أ) GH ن��-

 .(M-? ا

8� ا
� [-Q #�#4	sآ3 ا
4#�# و�	�cن |�ز G9�+Y ا
�-#رو�-�.:ا
��4ذ�?) 6�4 �5
  .....�	>�(3 ا


4>� أ(Q F. �+���8  - ب #�#4

\ �� ا) GH ن��-

  .(M-? ا
  .....ا"R7/ �=8q& 3ل ا
M7-? (� ا
4#�#أ�	?ح �.ء (
8� ا
4#�# �� ا
#...:ـــــ34ا
ـ
  

?Z�7
    :ا
+�?�� ا
�-
�	

	4<-? |�ز G9�+Y ا
�-#رو�-� أ$Rkت ��7د ا
	k?&� ا.  

  .أ/�� ر�� /k?&� ��7د -4
5-  G9�+Y  ه� |�ز #)�M	�
&-� آ-T $	�آ# �� أن ا
�Dز ا

 .ا
�-#رو�-�
.............. 37	i� ب�=Y د�) X+� 7� (+#�� $=?ب�?H 4#ث�......... 

 .أآ	\ ��7د
� ا
	>�(3 ا
,ي أ$Rkت ��7د -6
 

Fe + 2(H+  +  Cl-)   ( Fe2+  +2Cl-) +  H2 
    

?i) �4دي
   :ا
+�?�� ا

\ /�87� ا
�i?و&�ت و&67 ا
��اد ا
D,ا9-� �� ا
>�Lذ ) 5+M/) �&�Zأ

#�#4
  ).ا
3- ��
7
\ �� دا"

0 ه,� اq/ ذا��
 ?�H. 


�+5 />�(3 ا
��iب )���->�Q 8� ) دة
7

�R�(�5 ��دة اH دة��.(  
  

�� ا
,ي �-4#ث &?أ�Q #+) b#وث "#ش GH �8=� ا
q.ء  -4

�i?وب آ�آ�  �-
 ).�i?وب G>�Q(ا
#ا"


�� �5 ا
i?وب ا
G>�4 و�-	�cن |�ز )�<	& �8
7
�		�آ3 ��دة ا
  .G9�+Y ا
�-#رو�-�

  

  

  

   �� إ(#اد ا�A	�ذ (8# ا� أو�+�Mر
  ��2010ي 
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