
��� ����)
 :(
��� ���� � ������ ����� �� �  �! "#$�

كارشناسي و كارشناسي ارشد

عنــوان درس

كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 ��%&� �'�()

* +� ,-*)- -- :::

:

:

: :

 �'�() ./�,( �'�() 1���$�2,( �'�() ��%&� �'�(***,-34(

5
�� �67�� �'! #� �8�9'2 :�2�� ;�%2 �<=� ������$

 [Co(NH3)3Cl3]Na[Co(NH3)2Cl4] Na3[CoCl6]K2[Ni(CN) 4]

1

*���

-

....


�� #�?� ��%@A� B�C� D�(�� #� E��F6��

  �8�9'2 G�/H ;��[ ]2 10Mn (CO)5
C�I 

����� 
� �
����� ���)II( �
�)����� �
����� ����((�)

 �
�)����� �
����� ����)II( �
�) �
����� ������ ������ �
����� 
�(

2

*�

��

-

..

..

5%!� �� ��7� �6�$� �� �$ �8��� �8�9'2 J=��K �@��L ;�%2

 [Rh(PPh3)3Cl][Ir(CO) (PPh3)2Cl]

NH4[Cr(NH3)2(NCS)4]K[Pt(C2H4) Cl3] 
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 [28Ni (CO)4][23V(CO)6]
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5%@2 �� ��?�� �$ $=�� ��%�� �_6K�8( ����� D��67�� �8�9'2 �=� ;�%2Rh=45, Ir= 77, Co=27

[Co (NH3)6]
3+

[Rh (NH3)6]
3+

[Co (NH3)6]
2+

[Ir (NH3)6]
3+
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28 Ni 
2+

20 Ca 
2+

25 Mn
2+

30 Zn 
2+
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Fe3O4MgAl2O4Mn3O4Co3O4
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28Ni
2+

 22Ti
4+

30 Zn
2+

 29Cu
+
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$�%l� CFSE 1�2�� �=�  M��$e �� D�9���U �Ab� 
7! 1�AC8�9'2 1���d
65
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‐0.6 ΔO‐0.4 ΔO‐1.2 ΔO‐1.8 ΔO
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5%@6C! #�?� �$=Um B��6�� E%��O f��� �� ��# �m�l6�� #� +���%2

3p-3pg-gd-d  5f-6d
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<�� �F�X ;��23V
3+   &25Mn2+  5%@��%2 nI �� 
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3F  6وD4F  3وF4F  6وS4F  5وD
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�8�9'2 �=� ��ob p�X $�[Ni(H2O)6]
2+ 5V�$�� $�j6�� ��H� Bob $�=� %@I Ni=28

+������FH

17

*���

-

....

 
=� #� $�� �m�l6�� ��# 1�AC8�9'2#� +���%2 $� MLCT 5�=( �� E%!�7� ���Fe=26, Zn=30, Mn=25,

Cu=29

[Fe(Phen)3]
2+[Zn(NH3)4]

2+

MnO4
-[CuCl4]

2-
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[Co(NH3)5I]
2+[Co(NH3)5Cl]2+

[Co(NH3)5Br]2+[Co(NH3)5F]2+
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  $�%l�S µµµµ �8�9'2 1���  K2 [Mn(H2O)6](SO4)2  �� 
�� �����  :

Mn=25

    4/rبوهرمگنتون,/r بوهرمگنتون  */sبوهرمگنتون)/i3 بوهرمگنتون
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 5%@(�� �� �C�X�@Y� ��'� $� �<�6��$�� VA� 1�$�� D�9���U �Ab� 
7! M��$e $� ��# 1�A7��$e #� +���%2

(t2g)
3(eg)

0 (t2g)
5(eg)

2 (t2g)
6(eg)

0 (t2g)
6(eg)

2 
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t@����� 1�� f��� �� uE%@!� V�� ��=@� �� E��L �! �H�@� D��� +W� �� ��# 1��K 1�A�=� #� +���%2 �������

 5%@!� �� g�87� �$ �67�� 1$�%��U �� ���AC8�9'2Pt=78, Ag=47, Hg=80, Mg=12

Ag+Mg2+ Pt2+            Hg2+
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D�#�$%�!���=6�� g�6��D��e 1� D����D��e 1�� D���� 1�

23

*���

-

....

 ;=�@��=<e �=� �����@( 1��� Al3+5�=( �� E��F6�� %��_�< ;�%2 #�                                 

V�C2� ��L g�6� 1�%�#���2 g�6� 1�
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�� ;�%2 �8�9'2 D���$�%��U

 [Co(NH3)6]
3+ [Co(en)3]

3+

 [Co(en)2(H2O)2]
3+[Co(en)(H2O)4]

3+
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���)=��'�C2� ��L g�6� 1� ( g8��)II( ��6<�W2 ���2��6� D��e 1� V���6U)III(

 D��wU =��@�C��L 1�)II( ;��2 D��e 1� D���� �=2e��6�)II (%���2
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 D���6�� $� �=b=� ��KB125 
�� �$=� ;�%2  
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  �8�9'2 ��[ Co(pn)2Cl2]Cl  �   [ Co(tn)2Cl2]Cl� 
=� �I 1�$�� V! �� 
WC� �� 1$�6h�� 1�����

5%@(��

"$�9C� 1������J���� 1������

%��_�< 1�������=���@��$=y=2 1������
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 1$=� J�&K ��# 1�AC8�9'2 #� +���%25%(�� �'�

[Zn(acac)2] [Pt(en)3]
2+ 

Cis-[ Co(en)2Cl2]
+[Zn(bezac)2]
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�� �$�W� 1$=� J�&K ������ +� 1$=� 
�<�&K D��&� 1��� E��F6�� �$=� E�_6��:

�6�=�C��6U �?@� p�XUV�6'�$wU1=L 1�#���
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 5%@(�� �� �T� �� ��# 1�AC8�9'2 #� +���%2 ����� ���j� |WX

[22Ti(H2O)6]
3+ [28Ni(en)3]

2+ 

 [23V(H2O)6]
2+[25Mn(H2O)6]

2+
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 VC���8� �$=� $� �@��L ;�%2SN1CB 
�$���5
�� 


�� +� �W��� #� M@2�� +�6@��.

%(�� �6(�� E%@@2 ��� ��� %��_�< ����� 
�&O=� $� �# �=���U ���$%�! V�� +� 1�$�� gO�%� E%@!� M@2�� �8�9'2.

 

 �2 
�� 1��<�$%�! M@2��OH
‐  D��_��b  Cl

‐���L ��   .

D��e 1�AC8�9'2 1��� u
�� 1%��� ��/�$� ��<�$%�!  #� �� ���� 1#�� ��/� $� ��<�$%�! 
��� 
<�W2.
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5
��  �7@2�� 
=� �I ��# M@2��

[Co(CN)5H2O]
2‐

  +   CN
‐ 
 → [Co(CN)6]

3‐ 
  +   H2O                

                                                  

         M@2��SN1CB  �%( $�� �=��e M@2��

�<=8<=� �� ���K=��2=� VC���8����68<� J�l6�� M@2��
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�=� M@2�� #�[Pt(NH3)4]
2+ 

    ��   Cl
‐  :�2�� �� �<=�/�  [Pt(NH3)2Cl2] �2 %�e �� 
�%�  ...

%(�� �� ����� ������%(�� �� ��� ������

%(�� �� �����  � ��� 1�!������ q=����$�� �Ab� $�AI $�6h��
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5%@(�� �� ��oU���Y� �@�7��b M@2�� �� 
WC� ��# 1�AC8�9'2 �=� #� +���%2Rh=45, Ir= 77, Co=27,

Cr=24

[Rh(NH3)6]
3+ 

 [Cr(NH3)6]
3+ 

[Ir(NO2)6]
3‐

[CoF6]
-3
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M@2�� #� gH�� ���A� J=�/�Trans‐ [Pt(NH3)2(Cl)2]
 
   E$�� =�� ��   (tu)5
�� ;�%2 

 [Pt(tu)4]
2+

[Pt(NH3)2(tu)2]
2+ 

 [PtCl2(tu)2]
2+

[PtCl4]
-2
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5
�� ��# �@��L ;�%2  ���A� J=�/���# �<��&� $�

 [PtCl4]
2+

 + NO2
‐  

   →   [PtCl3(NO2)]
2‐

  +   NH3  →   [Pt(NH3) (Cl)2(NO2)]
‐ 

����� � ��� ������ q=������ ������ 

����������� ��� 1$=� J�&K ������
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 5%(�� �� �FH �8�9'2 ;�%2 $� 1�2�� ��K M��C2�  
<��

[Pt(NH3)4][PtCl4] [Pt(en)3]Br4 K[CuBr2]  [Fe(CO)5] 
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5%(�� �� ���L�� +'� �� q=��� ��# �$�=� #� +���%2

(NH4)2SO4.Fe2(SO4)3.24H2OK4[Fe(CN)6]

[Fe(en)2(SCN)2]Cl

NH4)2SO4(
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5%��'� g'� 1� ���%�� $�AI %��_�< ��=@� �� %��=� �� ��# %��_�< ;�%2

g�%���U 1�=���=6�� g�6�� �=��e

=��6�� 1�� =���6��=�m��L� �=��e
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