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N?�6 ����6 O�� �/6�? D�(III)@�P� ���F�� �� A: �� Q��*! (I) ������ AgCl��" �! 7��89  .C�� R��� ��

N?�6 ����6 Q�!�2 ��D ��� 0/�1+ D� O�!��6 3�/6�?(III) A: �� Q��*! I�"�� ��� 

[Cr(H2O)6]Cl3[Cr(H2O)5Cl]Cl2

[Cr(H2O)4Cl2]Cl[Cr(H2O)3Cl3]
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����6��D ?��W��2 �F5� N����!: X�6�9 ��D ��� 0/�1+ D� O�!��6)IV ( I��� �! ��8� �F��� 0� ��

7 4ZrF NH7 3ZrF NH4 3 7(NH ) [ZrF ]4 4 7(NH ) [ZrF ]
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 ��D ��� 0/�1+ D� O�!��6 ��1M?  2M   I�/"�� �! ���B�� ��H�9�) @���J D� ����6�9 0��EAN? �//6 �! �?��K 

M�/"�� �! 0[��? ��1�2 Q?� \��� �L�/� 7!�" ��  .(

[M2(CO)6]¯  و [M1(NH3)4]
2+[M2(CO)5]  و [M1(NH3)6]

3+
 

[M2(CO)5]  و [M1(CN)6]
4–

[M2(CO)4]  و [M1(CN)6]
4– 
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I�/"�� �! 4�;�/_!���K ��D �H`?��HM ��HB��5�6 ��� �� �HB��5�6 D� O�!��6) 4Be, 27Co, 28Ni, 30Zn(

[CoCl4]
2–[Zn(NH3)4]

2+

[BeF4]
2–[Ni(CO)4]            
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 4��5�6 ��� 2+
3 4[Pt(NH ) ]

  
�"�� �! 4�;�/_!��� .I
2�+ ���9 �! �: ����������� ���! �� �� 0G�F� 0M

)78Pt(

sp2sp3
 dsp2d2sp3
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0F"�� �B�;�/_! ���! @D���� �� �� �a� C��9���" ����9 �! �/=�> ���_9 3��D  �H`? 
8� ��HB��5�6 D� O�!��6 ��

 I�"��

)(25Mn, 27Co,  28Ni, 29Cu 

Cu2+Ni2+Co2+Mn2+
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4��5�6 0�/�� b�2 �� ]x x[(CO) Mn-Mn(CO)  ] @���J D� EAN4��5�6 C�� Q�!�2 3�/6 �! �?��K 

 I
B�M)25Mn(

Mn2(CO)10Mn2(CO)8Mn2(CO)12Mn2(CO)9
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(/#dd& ��: 4��5�6 D� N�+ Cr(III)X�6�9 �� 3 2CrCl .6H O3@�P� ���F�� Q��*! �2�e� ���P! �� �/6�? �� 3

(/#^df��� �! @�P� ����6 N�+  .  I
B�M �: Q�!�21
H, 

16
O, 

35.5
Cl, 

52
Cr, 

108
Ag

[Cr(H2O)6]Cl3[Cr(H2O)5Cl]Cl2.H2O 

[Cr(H2O)4Cl2]Cl.2H2O[Cr(H2O)3Cl3].3H2O
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�� �>���+��F9 k��*�� �a� Z-outI���� �! ���12� �H>�F���?� D� O�!��6 �T��� l[�   

dz
2, dx

2
-y

2                   dxz, dyz

dz
2, dxz,dx

2
-y

2 dxy 
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 ����P! 0/�1+ N��6∆o  I��� �! ��8� �F��� 0� ��   (27Co, 45Rh, 77Ir)

> [Rh(NH3)6]
3+ > [Co(NH3)6]

3+
 [Ir(NH3)6]

3+

 [Rh(NH3)6]
3+ > [Ir(NH3)6]

3+
>  [Co(NH3)6]

3+
 

 [Co(NH3)6]
3+ > [Rh(NH3)6]

3+ >  [Ir(NH3)6]
3+

[Co(NH3)6]
3+

>  [Ir(NH3)6]
3+

>  [Rh(NH3)6]
3+
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 �1�2 ��B-� ��3 4Fe O�K �� �H`? 
8� ? �H`?��HM ��H��=��` mM 0� 
��� D� X�9�9 0� ��D ��H��� D� O�!��6 

I�//6 �! 

Fe3+
- Fe3+) و (Fe2+

 Fe2+
- Fe3+) و (Fe2+

Fe3+
 - Fe2+Fe2+

 - Fe3+
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I�"�� �! l�*L ��D ����� N��-

 

�#$%&'
2MnF�(
� )� *+�,� )�-� ./0 �
�1
	 2
�
�  .

�#$%&'
2CrF 3
�4�
 �
�1
	 2
�
�in-Z.	
 .

�#$%&'
2CuF 3
�4�
 �
�1
	 2
�
�in-Z.	
 

5
�67�0
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 ���P! C��F8�� ��D ��HBn�5�- D� O�!��6∆o  I���� ��(26Fe, 44Ru)

[Fe(H2O)6]
2+

            [Ru(CN)6]
3–

[Fe(CN)6]
2–

             [Fe(NH3)6]
3+
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  ��H`�! Q�; �� @�" @���8! ��o` ���� 0�
A
�&(((  ? 

A
�&p#(   ?

A
�'p(( 0� q���! mM 0� 
��� D� X�9�9 0� 

 I
�� ��D ��HB��5�6 D� O�!��6

[Ti(CN)6]
3–

 - [TiF6]
3–

 - [Ti(H2O)6]
3+[Ti(CN)6]

3–
 - [Ti(H2O)6]

3+
 - [TiF6]

3–

[Ti(H2O)6]
3+

 - [Ti(CN)6]
3–

 - [TiF6]
3–[Ti(H2O)6]

3+
 - [TiF6]

3–
 - [Ti(CN)6]

3–
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→→→→  �r�PF�� ��"d d�9 ��J 0�P� 0� 
�B� 3���/=�> ���� ��B�� ? 0����� O9 b�2 �� ��D ��H���P9 D� O�!��6 �� 
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 4��5�6 ��� ����3+
3 6[Cr(NH ) ]I
�� �/�� ��K 7��J ��D �r�PF�� D� O�!��6 ) 24Cr(

2T2g→
2A2g

4T1→
4A2 

4A2→
2T1

4A2g→
4T2g
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4n�5�- ��o` \�; ��[ ] +3

62O)V(HI�F2� �! t�E9� ��F�6 u�! Q�; �� ��D �r�PF�� D� O�!��6  

3T1g(F)→3T2g                                  
3T1g(F)→3A2g  

3T1g(F)→3T1g(P)�(
� )&� ),�� =�> ?�
@.
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4��5�6 ��� ���� D�G! C�5�� ��?�F�>� Q�PF�� �/M
2+

27 2 6[ Co(H O) ] I
�� ��vF�� 7��J27( Co)
 

�AB�����	 
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 ��?�F�>� �r�PF�� ��D ����/=�> �?�� �1�2 ��HBn�5�-D� O�!��6��→→→→M L ���L I���+ ��� 

-
CN

2-
O

COO � �������
,E
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 l�*L ���P!ys ���� 2 2 6 4 2K [Mn(H O) ](SO ) I
�� @�!: 0/�1+ N��6 �� 25( Mn) 

BM 5.9 BM 3.87BM 1.73BM 4.9

23

$���

-

....

 �1�2 ��� ��� ���� C� ! �/=�> O� �� 4��5�6 ������K+ + +Li , Na , K I�/6 �! ���_9 0��=M

Na+ > K+
  Li+ >  

Na+ > Li+
  K+ >   

Na+ ~ K+
  Li+ ~    Li+ > Na+

  K+ >
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 3��D 4��5�6 �� ������K �{6��� ��G�� ����n I�"�� ����9 �! ���� 0M 
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0� q���! mM 0� 
��� D� X�9�9 0� ��D ����� D� O�!��6log K ����/=�> D� Q�! O� �/�8��` D� 7L�� 4��5�6

en ? dien 4��5�6 ��� �� A: ����/=�> �� 
2+

2 6[Co(H O) ]
 I�"�� �! 

6 – 6                                        6 –8.1  

8.1 – 8.1 8.1 – 6
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 4��5�6 ��� ��
2+

3[Cu(en) ] I�/FB� �86 
*9 0P�� �/M 29( Cu) 
 

�����	�AB
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 �886 4��6�2C-S ��� 4��5�6 �� 5[Mn(CO) NCS]  ?5[Mn(CO) SCN]mM 0� 
��� D� X�9�9 0� 

 I
�� @�!: 0/�1+ N��6 ��) XB� �� �����?
-1

cm�"�� �! (

 ٧٠–�٨٢               �٧٠ - �٧٠�                    

 825–    825         705–825 
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��HB��5�66 6 3 3 3[Co(NH3) ][CoCl ],[Co(NH ) Cl ] U� 0� 
�B�  .......�/FB�.

     =��� 2�����
              O
P�
 2�����


    2��� 2�����
 Q�
%<� 2�����
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 ��- N�2 0� � ��! l[B! ��HB��5�6 ��n±
2 2[Ma b ]  ) a ? b�/FB� �� 0����� %9 ���=�>  (�!?1�� �� 0[P� @?�+

D� �/9���� mM 0� 
��� D� X�9�9 0� 4���9 ? 4��......... I

C2v – C2h                       D2h – C2           

C2v – D2d               C2v – D2h

30

$�

��

-

..

..

 4��5�6+
2 2[Co(en) Cl ] ��!?1�� N�2 �� .............
�� ���� ��!?1��.

��	 �                   �@
E��	 �               2
�
�

��
�� �            2
�
�5
�#7�0
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 ��HB��5�6 ..... 
�� D�n±[Mabcd] �H�: �� 06 a, b, c, d 3�/FB� 0����� O9 ����/=�>  .......�/"�� �! ���� ��!?1�� .

 )�-��
�� –         �@
E )9��� :;<� –      �@
E

 )�-��
�� –   2
�
�5
�#7�0
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I�/FB� ��oK���_9 0�?�9 ��/� 0F�� V�; ��D ��HB��5�6 D� O�!��6) 23V, 24Cr, 26Fe( 

 [Cr(H2O)6]
3+

      [V(o-phen)3]
3+

 

[Cr(CN)6]
4–

   [Fe(CN)6]
3–

33

$�

��

-

..

..

www.topsoal.ir

http://topsoal.ir


 UB����! V��; D� ��D �/6�?SN1CB��" �! N�G��  .�/6�? C�� 
��� � 0[��� 0� q���! ��D ��� 0/�1+ D� O�!��6

 I
��

[Co(NH3)5Cl]
2+

 + H2O → [Co(NH3)5H2O]
3+

 + Cl¯

v = k1[[Co(NH3)5Cl]2+]                       

v = k2[[Co(NH3)5Cl]2+][OH¯]

v = k2[[Co(NH3)5Cl]2+][H2O]                   

v = k2[[Co(NH3)5Cl]2+][Cl¯]
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4��5�6 ?� C�� �?�F�>� Q�PF�� �/6�? ��3+
2 6[Fe(H O) ]? 2+

2 6[Fe(H O) ] k�L �D�� Q� 2 �T��� 3 ......�!

��". 

 �6$%&S �� 
0����> O�T =0
'Fe(II)�6$%&S�� 
0����> O�T =�
�E
 �Fe(III)

�6$%&S�� 
0����> O�T =0
'Fe(III) �6$%&S �� 
0����> O�T =�
�E
 � Fe(II)

�#$%&' �� �0 �� ����> O�T =0
'

 �#$%&' �� �0 �� ����> O�T =�
�E
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���B6� ��H8/6�? ��� D� D�� 7K �/=�> Q�PF�� 3����� 0�r UB����! V��; D� ���6 ....... 0� .......���+ �! ���L  .

 U�,<'
 –                         U�,0
'

 U�,0
' –U�,<'


 ���V )&� W��B �
	 ?> �,X�� O
Y��
 *<��
#� ��
 ��       .

��
� �
	 ?> �,X�� .�0
� �� )X�<�.
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4n�5�-  ��" ��� A: 
���[Co(NH3)4Cl2]
+ 3....................4n�5�-[Co(NH3)5Cl]

2+
 �"�� �! .

    
� ��
��        10
3     �
 ��9��	 ��
��              

10
11    �
 ���,' ��
��     10

3�
 ���,' ��
�� 
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 I
�� 4���9 X�6�9 O� ��D ��H8/6�? D� O�!��6 Q��*!

5
�#7�0
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��� ��� ���� �� 4���9 �a� ��1�! 0/�1+ N��6Ni
2+

،  Pd
2+?Pt

2+
 

 
I��� �! ��8� �F��� 0� 

Pt2+ > Pd2+ > Ni2+                             
  Ni2+ > Pd2+ > Pt2+

Pd2+ > Pt2+ > Ni2+                                    Pd2+ > Ni2+ > Pt2+
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I��� �! ��8� �F��� 0� �� �B�r�?�6 
� " ���6 X�9�9 0/�1+ N��630 48 80 ( Zn, Cd, Hg)

≈Hg  Cd > ZnZn > Cd > Hg 

Hg > Zn > Cd                                        ≈Hg > Cd  Zn 
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 �r�PF�� ��D ����6�9 D� O�!��6��d d→I���� ��`? 22( Ti) 

Ti(H2O)6
3+TiCl4TiOSO4.H2OTiO2
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 Q�!�2 �� ��HBn�5�- ��2 2NiCl L ���=�> ��` 0� ��D ������=�> D� %�!��- �/�1=��` �� 3Ll[B! 4n�5�- ��F��� 

I
�� � ��!  

SPh¯                     PR3

¯Br                   ¯Cl
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N?�6)II ( O� .......1/=/! ? 
�� ��J)III ( O� .......
�� ��J .24 25( Cr, Mn)

 U�,0
' –                             U�,0
' U�,�
<'
 –U�,�
<'


 U�,�
<'
 –                              U�,0
' U�,0
' –U�,�
<'
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I���+ �! @��EF�� 7n�� ��� 4��5�6 D� O�!��6 D� 3���! �?� 0� r�� ���B� ���� 0`�� �� 7n�� 1�2 ���?: 
��� 
H`

 

NiCl2Ni(NO3)2            

[Ni(CO)4]              Ni(CH3COO)2
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 ��H��� ���� D� �"�� �9��� A: �F�� .......
�� A: �� @�" 7� .

            ?#�� � ��                  �,X,� � �0 

          *�	
�> � *��	*���,� � *�<$'
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