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 ����� ��� ���[' �� �W�3 ��Eu �� �F<� G:�H �����[' D:$W �� D3d ��\#�� ���? ����� ]�� ;� ��$%3 �J EEu�� 

 ��\# ���? �����G1B���� ��W: 

D3d E 2C 3 3C2 i 2S6 3σd

Eu 2 R1 0 R2 1 0

G1 5 2 3 R1 2 1
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5( )Ni CN
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B
�� >�$? 
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C4v E 2C4 C2 2σv 2σd

ΓCN
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 �� �F<� G:�H �����[' D:$W �� �W�3 ��D2d ��\#�� ���? ������� EG1 و G2B
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D2d E 2S4 C2 2C'2 2σd

R 1 1 1 1 1

G1 1 1 1 R1 R1

G2 1 R1 1 1 R1

R 1 R1 1 R1 1

R 2 0 R2 0 0

B2, A2B2, A1B1, A1B1, A2
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C2v E C2(z) σv(xz) σv(yz)

πΓ
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 ������uA2 � ����� �� gA1��� ���� ������� �� . ������uE � ����� �� gE
��� ���� ������� ��.

  �! ������gA1 �uA2"#$%! ���� ����� �� ���!. ������gE
 � ����� �� uA2��� ���� ������� �� .
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���W�h�i 
.�� ���# ���� T��b�? ���  27[Co(en)3]3+ :  27[CoF6]3- �� L�3�3 ;� 
��� �� KJ >�$? B
�� 

1A1g � 5T2g
1A1g � 5Eg

1T2g � 5T2g
5T2g � 5T2g
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>�$?�[�1H �m��� �n�< ��  *
n π→�� �� ��V��U�3 ��; �� � ��� ��"� �& B$�� 

CH3C(O)OCH3<CH3C(O)H<CH3C(O)CH3<CH3C(O)N(CH3)2

CH3C(O)H<CH3C(O)CH3<CH3C(O)OCH3<CH3C(O)N(CH3)2

CH3C(O)N(CH3)2<CH3C(O)OCH3<CH3C(O)CH3<CH3C(O)H

CH3C(O)N(CH3)2<CH3C(O)CH3<CH3C(O)OCH3<CH3C(O)H
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VW �����  z
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b2u→b1geu→b1ga2u→b1ga1g→b1g
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o�&�$U;� ��� T��b�? ��� ��; �S�� B
�� 

23[VCl6]-
26[FeF6]3-

27[CoF6]3-
25[Mn(H2O)6]2+
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��L�?�3  L2NiX2E�H�  X
��p :  L=(P-zC6H4)(P-z′C6H4)MeP�� �q� � !�H ��' .�� �J E���e �� g�� 

T��b�?=��� ;� �VW:��VJ �� rFf& �%��& ���s3 �& B$��� 

z=z′=OMez=z′=Mez=z′=CF3z=z′=H
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 ����?�3 ��3
5 5,CuCl PF− ���5& ���$���# D�i )ax ( ���� �� :)eq (B$[ f� ���SJ

3
5 5: , :CuCl ax eq PF ax eq

−
〈 〉

3
5 5: , :CuCl ax eq PF ax eq

−
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5 5: , :CuCl ax eq PF ax eq
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wf����&: �n�x5& �[?�: ��; B
f�J 

[Co(NH3)5NCS]2+ + [Cr(H2O)6]
2+

H+

H2O27 24

 �&'��( �)� *%+,�-�[Co(NH3)5NCS]+ � [Cr(H2O)6]3+

 �&.(�� �)� *%+,�-�[Co(NH3)5(H2O)]2+ � [Cr(H2O)5SCN]2+

 �&'��( �)� *%+,�-�[Co(H2O)6]2+ � [Cr(H2O)5NCS]2+ � NH4
+

 �&.(�� �)� *%+,�-�[Co(H2O)6]2+ � [Cr(H2O)5SCN]2+ � NH4
+
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>�$?o� ;� �[?�: ��� E��; �[?�: ���f?� R���? =��&��yB
�� 

Sn2+   +   Tl3+→Sn4+   +   Tl+Sn2+   +   Hg2+→Sn4+   +   Hg

V2+   +   Tl3+→V4+   +   Tl+Hg2
2+   +   Tl3+→2Hg2+   +   Tl+
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$�� �& ��"� �� �%��& rFf& ��� T��b�? �� �!z{ �� ��� �[?�: ���� �&��� wf����& �? ��; ������ .>�$? �S��"�

B
�� wf����&

slope=ky

intercept=ks

[Y]/M

kobs/(s
-1)

kobs=ks+ky[Y]

ML3X + Y ML3Y + X

&-+-	� *%+,�-�)D (�23 �4�(� �5 ",�6+4 728$��  �6�� � *+9$%� 728$�� &-� �:��	$� �+%� �� �5

&-+-	� &4��;� *%+,�-�)Id (�>� ?�� @��A ��  �6�� � *+9$%� 728$�� &-� �:��	$� �+%� �� �5

&�BC� &4��;� *%+,�-�)Ia (�>� ?�� @��A ��  �6�� � *+9$%� 728$�� &-� �:��	$� �+%� �� �5

&�BC� *%+,�-�)A (�23 �4�(� �5 ",�6+4 728$��  �6�� � *+9$%� 728$�� &-� �:��	$� �+%� �� �5
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B
�� ���e �J �� ��; ��� T��b�? ��� �� �[�"��W �[?�: 
��� L�3�3

A: NiCl4
2-, B: PdCl4

2-, C: PtCl42-

C>B>AC>A>BA>B>CA>C>B

19

(���

-

....

B��' �& =��"3 |�{"3 =��} ~��:$� o� E��; ��� wf����& ;� o� >�$? �i ��

aD,IdI ,AA � D
d aI ,I
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 �� c���& ��\#�� ���? ������""?Γ  D���& �� ���� �� ���$���# ����PF5$��:/ 
�� �� �� . 1-

�5��"3 �n���

(,6+G��� 

$�[U L3�& =�.� �U� �� 1�! : ���f?� ]�� ��� D�< �� �m��� ���1!� ���� �� �� ��; ����U�3.

23 24 25 42( V, Cr, Mn, Mo) (

3 2 2
4 4 4 4, , ,VO CrO MnO MoO

− − − −

2-(,6+G��� 
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 ��:� �.� D�< ��*
( ) ( )x u x gπ π→ D���& ��2 2( )vC H CO � �5he �:� �?yz�� ���� ���} 

 �� {& ��� 
VW �� : ��' ]��%3 $��� D�< �� ��F� ;� )��� ��� ���<3  B
�� ;�2& ��� ��� �JxE

y : z���H ����� D�< �� ]�� ) . � !�H �q� �� �'�%3�� =#�? : ��' � '�� $��� ���f& =� G����"�(

3-(,6+G��� 

>�! �� ���< & �� � ���$�� :� $��S�. :� ����� �? �VW: ��VJ ��� T��b�?2( )M A B−�� E$['�� �&

B$���� ���� �&:1�� $[J : ��$[� �&:1�� $[J L�3�3

4-(,6+G��� 

 w3� �[�"��WX ~��3 ��; L�U�3 �� 
2 2 3, ,Cl CH CH PEt

−
= $���# D�i �� ��p� �J1Pt Cl−

 $���# D�i ���1!� ���� �� �� =e�� ����U�3 B���\H �&1Pt Cl−$�[U L3�&.

5-(,6+G��� 
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