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	; ا	,����'�
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د ة��9ا	ه�  ةJ,"ة آ�ن ا	<ر%�"�'	 
��
.ةا��  

    

 	�ــ<رة -1  ��
  .............................................. ، ............................................ :أذآ" ا�4Pاء ا��


(  :��1ذج ��هــــــ" 	�ــ<رةار�;  -2    ��
1
 ا	�>
� ا	#J ;�أر.(  
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�V ا	&�د ا	ــــــــ<ري 	<رة -"&% Wا�: ...............................................................................................  
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C+ 	�4ر:� \���8�+ ا	4�J [14 أ
&��&� ا	�"%'
 ا	"ا R@�4ات ا�آ`" %�او	ا  �a س
، ا	�8�� وا�	��1��م وا	�8
��; او���&
	Y تR
� ��ة ��J:  
5�� ��
 ()Fء ا	�8�@�c	ا 

ت وإ1�
ج) �����
رX'	ا 
�C
�، آ�
 ا	�#��@
 وا����ة ا	,5"

� ا	�$�#�م J��&� �	
�Cا>c	اد ا��	ا d@8 6'"ة�	و ا �J e�2ت
�

ز وا	���fر وا	���Xن وآ<ا  
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I  –  14] ذرة	ي ��.   ا��ن  30%8���8��ي أ 
���� 
�إ	,�"و1
 ��28.  ا	14]إ	,�"و1	
 :، إ�� ا	��ول ا	�

                                 �C
�8
 ا	��اة             -�8
 ا�	,�"و1
ت                  ا	"�4 ا	,���-   
�	
�P^ا 
�8f	ا  
  .................................             .................................             .................................             .................................           :ذرة ا	14ــ]

  .................................             .................................             .................................             .................................           :أ��ن ا	14]
  

II – »............ +�&����k. إ)@
 ا	�5اء ا	")�"�7
ءر:�>
 9�l %�,�ن )'>
  4�J ا	14] ء �� Y8X� .��........... «.  

 و ا�;  أآ��) 1c�2ء

 ا	'�7<'X	ا  mX� .�� "5n% �  :ا	�5اء ا	")� Go% h8%�" ا	14]ا	�
  


 ........................................................................ :اR�ـــ;c�6	ا ،: .................................................................................................... .  
  


 ا	�@
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  :���از1
و�&
+�

 ا	�@��69:  

....................+................................................................. ...............................................  
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د	
 ا	�@&�:  
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III  – 	ا +�
�1
ز %@q�  �Pرو��5	ز ا
g "78�[�  .e� [14 ���8ل �9\ ا	,��ر��ر
1 ( �Pرو��5	ز ا
g  � Vf,	4 اCرا 
�"�% V2 : ........................................................................................................................  
  

.......................................................................................................................................................................................... .......................  
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�+ ا	e� [14 ���8ل �9\ ا	,��ر��ر�]	أآ�� ا	�&
د	
 ا	���از1@�.  
............................+............................... ...............................+...........................  

  
  

IV–    ��� أ1'�J e71A  وB ن��	ا ;��� �C
4�  ا	� S �����  �  ���8ل �C"ا	و4��1 ا ،
 ��	:  
� 71A�V إ	. ا�1'�ب  - \��� ا	�7ء:X"ات �  ���8ل 1�"ات ا	@7
 J��,�ن را�� أJ د�$.  
�:X"ات �  ���8ل ه��روآ$�� ا	�6د��م J��,�ن را��  71B�V إ	. ا�1'�ب  -�Fه \��  .أ
 1 ( Y�� ف�f,�	ن ا��� ا	��ول 2�t ا	���8ل ا	,
-V و ا	"ا�� ا	�
%s و ا�J ea.  

  ا���ن ا	<ي %; إ�"از و�Pد=          	�
%sا	���8ل ا	,
-V                    ا	"ا�� ا                                         
� ا�1'�ب  J4���	4 اC"ا	ا A :  .....................    ................................................    ...........................................................................  

   

� ا�1'�ب J4���	4 اC"ا	ا B  :  .........................    ................................................    .......................................................................  
  

� ا�1'�ب ا	�&
د	
 ا	�#�4	
 	��"��� ا	<ي ��8ث  أآ��) 2JA &�	�8ثوا�� ا�1'�ب 
د	
 ا	�#�4	
 	��"��� ا	<ي J B.  
� ا�1'�ب J �8ث�  ...............+................ ............................ : Aا	�&
د	
 ا	�#�4	
 	��"��� ا	<ي 

� ا�1'�ب J �8ث�  ...............+................ ............................ : Bا	�&
د	
 ا	�#�4	
 	��"��� ا	<ي 
  

� ا	&��; ا	��نا����s ا�;  و2) 3C

 ا	���8ل ا	�c� S :  

 ا	���8ل ..................................................................................... :ا�; ا	���8لc�2،:  .....................................................  

• Dا���� ;�&� 8�7 4  :ا� 

�� ا	�"J +7Jأ +,f� ���� 
57&�
 ا	7�8�
 ، و�� ا	�"J ��P +,f�
ت %
��ا	� %��� �&\ ا	�'
8
���
و	5<ا . ة أو ا	>


J"&�	 �1

ج ا	'$��8�   
��:pH Y��"% .  
1-  

س :���<	 �1

 ا	�5
ز ا	<ي �$�&��Y ا	'$��pH Y��"% : ...................................................... ................................  
2-  
��: "��c�� �1
�>�م ا	'$�pH 
P

 ��� ا	8� :ا	�"


ج أذآ" �&\ ا��'
ب ا	�� %�&�Y –أ �8�  
��: "��c�	pH 
�  .......................................................................... :ا	�"
..............................................................................................................................................................................................  

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

  –ب��: "��c�	 
��  ا	,�@�
 ا	&���pH 
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 ��اد )'�&�
 %$�#"ج �  �����
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)  ا�رض ��. -,+ �&�ن ه�:  
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  �
 ��اد �  أ1�&� +2�����
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 ه�������	  ���
  :ا	&�6"�  ا��
  .ا��#�ج    :ا�ـ=ول
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                            ��
E�8ا�                         $��E&"?ا� J�@� ا� K�&I 
  ة�ا:آ�                                                  �

                  ��# J@�� ����ا�                                 ;A�, �ق وه&I� ����ا�"�اء                 ا� $B �2أ��E P� ?� ����ا�  

                   $��E&"?ر ا��� 

Q�R S ا���#�                                  ��?T( 6 �8                     و���� S(وأآ�� ، QV&ا�  

2 ( 
�� �J)1803ن) م��	ن دا�P 4ي�1,�Rء ا

   أآ� �
	; ا	,����'�
ء ا	�
د ة��9ا	ه�  ةJ,"ة آ�ن ا	<ر%�"�'	 
��
.ةا��  

    

 	�ــ<رة -1  ��
، ..................... ا	��اة...............:أذآ" ا�4Pاء ا��

  ............ 	,�"و1
تا^...............

(  :ار�; ��1ذج ��هــــــ" 	�ــ<رة -2    ��
1
 ا	�>
� ا	#J ;�أر.(  
  : Zر�4 ا	&�د ا	<ري 	<رة ه�  -3    

�V ا	&�د ا	ــــــــ<ري 	<رة -"&% W<رة  :ا�	<ري 	&�د ا	اZ  ت ه�
�8f	د ا��

وي $�
 	���اة و ا	<ي 'P��	<رةا	ت ا
  .��د إ	,�"و1


 J$" �&�. ا -�C
��ـ�ة آ5"
)-�8
 ا	��اة :	<رة �8+Zeت (

دل -�8
 ا^	,�"و1&%  
 (-Ze) .  

  ��1ذج ��هــــــ" 	�ــ<رةر�; 

  
  ن 0.5

3 (
���

ر ��
و	
 ا	�8
	�+ ا	7�8�
 وا	>XDأ.  
        1-  ���	
  :ا�W ا	#X"ا	<ي %8<ر��Y آ+ وا�9ة �  ا	&�F��  ا	�

    

� 9"و:�$% 
� ا	���  �
دة �5��Jو�5%��
  �Jو  ���&	�6راا	.   
�$1
 ا	8�
 و9"و:�	 
JF%�8ث إ% 
	
� ا	����
دة أآJ.  

        2- �C

 ���8ل �P
Pدة ��. ز�P��	ا 
  :إ	�] ا	�6�>
� ا	�#�'" -J [�
 %78�" ���8ل �9\ ا	,��ر��ر<�  ا��<آ" )"

[���; %78�" ���8ل �9\ ا	,��ر��ر 
J
aq�� ا	�#�'" J �9\  ���8ل
  . إ	. ا	�
ء ا	�>X" ا	,��ر��ر�] ا	��
ري ا	�"آ4

- [�
و	
 ���8ل �9\ ا	,��ر��ر�� ��� 

ت ا	Fزم ا%#
ذه(
  �9د ا^9��

ر= إذا آ
ن �P �"آ4 و#�
ق f���8<ر �  ا	س  أي %���ا
�% Y	 e�


 	'�&Y ا	�$; �
د@% ;@	
� W@f	دي ا
@% e� v�F�	وا.  
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C+ 	�4ر:� \��
ا	4�J [14 أ&��8�+ ا	�"%'
 ا	"ا �&� R@�4ات ا�آ`" %�او	ا  �a س
، ا	�8�� وا�	��1��م وا	�8

� ��ة ��
RتJ Y	
5
 )Fء ا	�8��  :و��; ا��&���) 
�@�c	ا 
���� (

ت جوإ1��
رX'	ا 
�C
�، آ�
 ا	�#��@
 وا����ة ا	,5"
 �J6'"ة و�	ا 
�Cا>c	اد ا��	ا d@8	 ���&�	ا �J م�#�$� e�2ت
�

ز  
	'"و41آ ا�-g "�78% �J ن وآ<ا�X��	ر وا�f��	وا

 �Pرو��5	ا........ «                            e:��:  ء
� ا	,�����&� h����6"ف((  
                                            )http://www.bytocom.com(  

I  –  [14	ي ��.   ذرة ا��14] ��.  30%8	ن ا���8��ي أ 
���� 
� 28إ	,�"و1	
 :إ	,�"و1
، إ�� ا	��ول ا	�
�8
 ا�	,�"و1
ت              -�8
 ا	��اة                                        -            �C

 ا	"�4 ا	,����	
�P^ا 
�8f	ا  

   Zn                           -30.e                     +30.e                          0                   :ذرة ا	14ــ]

  Zn2+                                      -28.e                     +30.e                        +2.e                  :أ��ن ا	14]
  

II – »............k�"�7
ءر:�>
 9�l %�,�ن )'>
  4�J ا	14] �&�+ ا	�5اء ا	")� ��. إ)@
ء �� Y8X� .�� ...........«.  
1 ("�Go% h8% [14	ا mX� .�� "5n% �
 ا	'�7
ء ا	�<'X	ا 
c�2ا�;  و ��")� أآ	�5اء ا	ا:  
  


 ..........أوآ$�� ا	14].................. :اR�ـــ;c�6	ا ،: .....................................................ZnO................................. .  
  

2 (
  :أآ�� 69��
 ا	�@
�+ و�&
د	�Y ���از1
+�

 ا	�@��69:  

� ا�وآ$�� .........+..........ا	14] ......C
�G ز
g......... .......... $14]أوآ	ا ��............  
  

+�

د	
 ا	�@&�:  

..............................2ZnO.......................... .........O2.......+.......2Zn......  
 

III  – [��1
ز %@
�+ ا	e� [14 ���8ل �9\ ا	,��ر��رq�  �Pرو��5	ز ا
g "78�.  

ز) 1g  � Vf,	4 اCرا 
�"�% V2  �Pرو��5	ا : ............��

ز ا	��6c	ا   � +&�f� ب
<G 1>"ب ��د...............................  
  

................... �Pرو��5	ز ا
c	 4ة�ة ��"�c2 
&:"J [	�8ث ذ�و�................................................................................................ ....  
  

2 ([�
�+ ا	e� [14 ���8ل �9\ ا	,��ر��ر@�	 
  .أآ�� ا	�&
د	
 ا	���از1
...........H2.........+.........(Zn2++2Cl-)...... .2(H++Cl-) ..+.........Zn.....  

  
  

IV–    ��� أ1'�J e71A  وB  ن��	ا ;��� �C
4�  ا	�
 �S����  �  ���8ل �C"ا	و4��1 ا ، ��	:  
� ا	�7ء 71A�V إ	. ا�1'�ب  -J د�$� \��  .:X"ات �  ���8ل 1�"ات ا	@7
 J��,�ن را�� أ
� 71B�V إ	. ا�1'�ب  -�Fه \��  .:X"ات �  ���8ل ه��روآ$�� ا	�6د��م J��,�ن را�� أ
 1 ( Y�� ف�f,�	ن ا��� ا	��ول 2�t ا	���8ل ا	,
-V و ا	"ا�� ا	�
%s و ا�J ea.  

  ا	���8ل ا	,
-V                    ا	"ا�� ا	�
%s          ا���ن ا	<ي %; إ�"از و�Pد=                                         
� ا�1'�ب  J4���	4 اC"ا	ا A :  .......(Ag++NO3

-)    ........            ..............AgCl..........................           .....Cl-..............  
   

� ا�1'�ب J4���	4 اC"ا	ا B  :  .......(Na++OH-)...............          ........Zn(OH)2..............            .......Zn2+
...............  

  

� ا�1'�ب ) 2J �8ث�� ا�1'�ب  Aأآ�� ا	�&
د	
 ا	�#�4	
 	��"��� ا	<ي J �8ث�  .Bوا	�&
د	
 ا	�#�4	
 	��"��� ا	<ي 
� ا�1'�ب ا	�J �8ث�
د	
 ا	�#�4	
 	��"��� ا	<ي &A : ......AgCl..... .....Cl-...+.....Ag+

......  

� ا�1'�ب J �8ث�-B : ...Zn(OH)2.... ...2OHا	�&
د	
 ا	�#�4	
 	��"��� ا	<ي 
..+...Zn2+

...  
  

� ا	&) 3C

 ا	���8ل ا	�c�2ا�;  و s����نا��	ا ;�� S :  

 ا	���8ل ...........���8ل آ��رور ا	14]............ :ا�; ا	���8لc�2،: ........(Zn2++Cl-) ............  

• Dا���� ;�&� �78 4  :ا� 

�� ا	�"J +7Jأ +,f� ���� 
57&�
 ا	7�8�
 ، و�� ا	�"J ��P +,f�
ت %
��ا	� %��� �&\ ا	�'
8
���
و	5<ا . ة أو ا	>


ج ا	'$�8�
J"&�	 �1
�   
��:pH Y��"% .  
3-  

س :���<	 �1

 ا	�5
ز ا	<ي �$�&��Y ا	'$��pH Y��5
ز  pHورق   ......... : %"P أو pH"�� ........  
4-  
��: "��c�� �1
�>�م ا	'$�pH 
P

 ��� ا	8� :ا	�"


ج أذآ" �&\ ا��'
ب ا	�� %�&�Y –أ �8�  
��: "��c�	pH 
�
ت ا	4را���5xر �&\  :ا	�"Jyا
  -  \&� ��1

zC ا	7
رة f8	ب وا
fا�� - 

ر ا	7�8�Xا�� W:
$% -  
�Wء ��1 ا	�'�-  

:W أوراق ا	�'�$%-  ........  


  –ب��: "��c�	 
��  ا	,�@�
 ا	&���pH 
�  :ا	�"
 	eJ"  
��:pH اد�� 
71
ف إ	�5 
�
 �`+ ا	��" ا	4را��، و  ا	�"���
:\@#	  
��:pH  
�71�V ��اد ا	�"

 
�7�9[� .آ�8\ ا	@��@�ر
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ن 0.5  
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