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£B¤µ�¶  ́£C¤·�²�¸¹  ́  £D¤º¹» 

8�¼½¾¿�ª±��ÀÁÂÃÄÅ�¢Æ                            £   ¤ £A¤∆rSm
� 
}Ç�±�ÈÉ}Ê

 ́£B¤∆rHm
� 
}Ç�±�}ËÌÍÎ

 ́£C¤Ï��}��±�ÈÉ}Ê  ́£D¤ {�ÐÑ�±�Ò¢Ó�Ô�±�» 

9 �ÕÖ±��×rGm,T

�

> 0 
�ØÙÚÛÜÝÞ±�ßàºà³���Àá â

 £A¤×rHm
�

> 0 ã×rSm
�

> 0  ́£B¤×rHm
�

 <0 ã×rSm
�

> 0  ́£C¤ßäåæçè�¾éê�ëìÍÎ  ́£D¤ßåæçè�¾éê�ëìÍÎ» 

10� 670 K
è

H2(g) + D2(g) 2HD(g) 
�«¬­® �K = 3.78 íîïðñò 

HD
2

1
H2 +

2

1
D2 ó �K ô                                           õ

   ö 

    (A) 0.514       (B) 0.265        (C) 1.94        (D) 0.133 

11÷ñò NO(g) + CO(g) 
2

1
N2(g) + CO2(g)øùúûüðóýþÿô 25.7%í� � � þ � í � � ý þ ÿ� �

 õ
Aö�	 25.7%
 õ
Bö��
 õ
Cö
	 25.7%
 õ
Dö����� 

12÷��ø 298.15K �í  C(��)+O2(g) === CO2(g)  ∆rHm
�= –393.5kJ·mol

-1
 

H2(g)+1/2O2(g) === H2O(l)    ∆rHm
�= –285.8kJ·mol

-1
 

C3H8(g)+5O2(g) === 3CO2(g) + 4H2O(l)  ∆rHm
�= –2219.9kJ·mol

-1
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���
3C(��)+ 4 H2(g) === C3H8(g)�∆rHm

��                          (   ) �
A –103.8kJ·mol

-1
 !

B"–2899.2kJ·mol
-1

 !
C"–1540.6kJ·mol

-1
 !

D"+130.8kJ·mol
-1

 

13# 0.40 mol $L-1%&'()
pH* (Ka = 1.3 × 10

-5 
)                       +   , 

    (A) 0.40       (B) 2.64        (C) 5.28       (D) 4.88 

14-./0123456789:;<=>?/@>?0AB1C           +   , 
    (A) Cl

−
       (B) NH 4

+
        (C) HCO3

−
    (D) H3O

+ 

15-DEKsp
0
 (AgCl)= 1.56FGHIJK, Ksp

0
 (AgBr)= 5.0FGHIJL, Ksp

0
 (Ag2C2O4)= 3.4FGHIJJ, 

   Ksp
0
(Ag2CrO4)= 1.1FGHIJM, 8NOP:QRAST:;<7[AgU]V2WXYZA[+ , +A, AgCl +B,AgBr  +C,Ag2C2O4\ +D,Ag2CrO4 

16. ] 0.10 mol L̂
-1

 HAc_ 0.10 mol L̂
-1

NaOH`abcd7e pHf[ 

(Ka(HAc) = 1.76 × 10
-5

)                                                 +   , 
    (A) 5.27       (B) 8.73        (C) 6.73       (D) 10.49 

17-ghijklm 
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-1

)
7
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-1
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-1
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7
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3+
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-1

) nPt pqklAklrsC
                                                +   , 
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3+
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4+
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3+

 = Ce
3+

 + Fe
2+

 

18. DE7E
θ
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4+ 
/ Sn

2+
) = 0.14 V

7
E

θ
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3+ 
/ Fe

2+
) = 0.77 V

7ptuvwxyh:;< A h z V 2 C
                                                     +   , 
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7
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19-NOkzAk{k|_ pHf}~AC                               +   , 
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−
4 /Mn
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−2
8 /SO

−2
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20-NO����ACm +A,�dBA��_�������v���d\ +B,��a_��j2��A���C���\ +C,�V2A��a�uC���V2\ +D,8�dB<�gV2�� 

21 - N O � a u ? [ � d � A C
                                              +   , 

(A) SCN
-
      (B) NO2

-
          (C) SO4

2-        (D) H2N-CH2-CH2-NH2
 

22-N�����AC                               (   , 

(A) Fe (H2O)4(C2O4)
+
A���[

5 

(B)  ¡ d-d ¢£¤¥¦7Co(CN)6
3− _Co(NH )3 6

3+ §¨©7ª«¬­®¯°±°²³
 

(C) s´µ¶ p´µ·¸¹º»¼½¾¿À 

(D) 
·Á¹º¶¸¹º»¼Âd2ÃÄÅÆÇÈÉÊ·ËÌÍÎÏ¿

 

23ÐÑÒÓÔÕÄÅÆÇÈ²Ö×Ø 4.90 B.M.ÂÙÚÛÜÝÞ²ßÔÕÄÅàá²â Û Æ Ç È Â ã Ö × Ø ä Â å æ Ô Õ Ä Å ç è Ø
                                    é

   ê 

    (A) Cr(ë)       (B) Mn(ì)     (C) Fe(ì)        (D) Mn(ë) 

24 Ð I2

· í î ï ð ¼ ï ñ ò ó ô ² õ
                                          é

   ê 

(A) ö    (B) KIöïð          (C) NaClöïð       (D) NaFöïð 

25Ð÷öïð¼øùúûûñÂ·üýþÿ��¾                    
é
    ê 

    (A) 
ÔÕ�ý��                (B) ��ý�� 

    (C) �ÜÝ�ý��              (D) �ÜÝ�ýÜ� 

26Ð�Þ SO3

¿Å²���Ãõ
                                        

é
   ê 

    (A) 
ù	à

      (B) 
¹��à     (C) 
�à      (D) 
���à

 

27. 
í��ï�ö²�ÝÈ¼ÂÉï����èï��ö²õ          

é
    ê é

AêCuS�éBêZnS�éCêMnS�éDêHgS 

28. �Na2CO3

ïð�����¾á� ÷!"²Û#ÄÅõ
             

é
   ê 
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2+ÂAl

3+ÂCo
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2+
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3+ÂCo

2+ÂNi
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2+
 



 

第  5  页 

(C) Mg
2+$

Mn
2+$
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2+$
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2+$
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2+$
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2+$
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2+ 

 

29. %&'()*+,-./012                                3      4 

    (A) AgNO3                       (B) Pb(NO3)2 

(C) Zn(NO3)2                    (D) NaNO3 

30. 567&89:;1<=>?@$+ABCDEFG1HI2         3   4 

 

        Cr
3+

 JJJJJ Cr
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 JJJJJ Cr   

    (A) 3Cr
2+

 JK 2Cr
3+

 + Cr 

    (B) Cr + Cr
2+ JK 2Cr
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    (C) 2Cr JK Cr
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 LMNO 3P 50 
)4  

1. BBr3QR-46S$T______UVW KFXY 880Z[T________UVWSiXY 1423Z[T________UV\ 

2. ]^_[CrCl2(H2O)4]Cl `abc                                   [defgh
          []iVh         j        [defg`]ikh

         []ilgh        j        []fg`mnh          [defg`opqh         [rsh                     [tsh
                

\
 

 

3. AlPO4j AgCluvwxy[z{| HNO3

w}d[____________~w�\| NH3yd[_______________~w�\ 

4. �fg���vwm��`w��_________________________
W

 ����vwm��`w��_____________________________
W

 �����������
_____________________________��� 

5. H2O(l) H
+
(aq) + OH

-
(aq)                  Kw = 1.0 × 10

-14
 

    CH3COOH(aq) CH3COO
-
(aq) + H

+
(aq)       Ka = 1.8 × 10

-5
 ��

CH3COO
-
(aq) + H2O(l) CH3COOH(aq) + OH

-
(aq)����� K = 

____________� 

6.  �������� ¡________________¢£�¤¡ ______________¢£��¥
NH 4

+ �¦§�¨___________©NH 2
− �¦§�¨___________� 

7. ª�MnO4
«

+5Fe
2+

+8H
+
 ===Mn

2+
+5Fe

3+
 + 4H2O ¬¤­®¯  ̈           ¤ 

-0.41V -0.91 V 
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°±²³´
 ̈           ©±²¯  ̈         ¤°­®³´  ̈           �               µ¶·ª�¸¹º»²¼½¤  ¾¿ª�  ̈                                                ¤ À¿ª�  ̈                                                � 

8. ÁÂÃ²�ÄÅ�� n £ 4 �¼�ÆÇÈ 7 É¼�¤·²��ÊÆ¼�ËÌ£                     ¤Í»Î¼��£     ¤·ÂÃ²�Ï�£    ¤ ÐÑÒÓ
      ÔÕ¤Ó      Ö¤       ×� 

9. 
²�ØÙ¤°ØÚÛÜÇ�ÝÞßà�á¨__________________¤âãØÙ�äåæÜ

________� 

10. çK2CrO4èé¬êëì H2SO4¤èéí            îïð£            î¤ñ ò ó
Cr(VI) ô õ ö ÷ ø ó ù ú

( û ü ý þ ÿ � ��
)�                                   � 

11. 
ó

0.1 mol �L-1 
HAcõö÷��NaAc �	
�HAc �
_____________

���

___________

�
pH�______________

�����
________________� 

12. ����	��ô�����÷����� d7
��� �!ó"#÷�t2g$%&�

____'���eg$%&�____'��(ó)#÷�t2g$%&�____'���eg$%&�
____'��� 

 *+,-.�ù/0üý12þÿ� 34 10 56 316Cl2 3786+ KI  −−→ 326H2S + FeCl3 −−→  336Co2O3+HCl  −−→ 346NaCrO2+Br2+NaOH −−→ 356SnS+(NH4)2S2 −−→ 

 9:;<= 34 15 56 

1. >?5� Fe
3+

,Cr
3+@

Ni
2+ 

? 

 

2. ABCDEF�GH/0I���ô÷���ôJü$%K��L+M$�@NO��� 316[Co(NH3)6]
3+

    µ =0  B.M 326[CoF6]
3-

     µ =4.5B.M 3Co ôP�Q�5Rò 276 

 

3. SHTUVô5�W��XYTUVòZ��ü[\ôPñ� 

 ]:^_= 34 10 56 
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`abcdefgh`
Fe

3+
, Al

3+
, Zn

2+
, Cu

2+i
Ag

+ jklmndeopqrs
2mol L

-1
NH3tuvwxyz{|u}~rs���NH3t�vw�z{|i�yzdel�j�un�z{|ors���2mol L

-1
NaOH

deu�z{|d�vw�zdel��yzde�����w���ude��xyz,��`�z{|��u����deo���n��jkufg�n��jku����n� jk¡¢£¤¥l
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1. ®¯°±²³�`´µ¶·  ̧

                        2NO2(g)   2NO(g)  +  O2(g) 

 

  ∆fHm
�  

(kJ·mol
-1

)         33.2             90.25        0                   

Sm
�  

(J·mol
-1

·K
-1

)      240.1             210.76      205.14          

  ¹º»²³n 770K
��

∆rGm
�(770K)= 

¡
   K�(770K)= 

¡
 

  ¼½¾¿ÀÁÂÃNO2ÄÅÆÄÇÈ 1mol
ÃÉÊ

NO2ÄËÌÍÎÏ 80%
ÃÐÑÒÂÄÓÔÕÖ×ØÙ ÚPθ

=101.325kPaÛ 

 

2. 
½

1.0Ü 6.0mol·L-1 ÄNH3ÝÞßà 0.010mol áâ CuSO4ãä å1æ.Cu2+çèÄéêÃå
2æ.ëì í

1îïðñ 0.010mol òóNaOHôõö Cu(OH)2÷øùúû 

   K üý�[Cu(NH3)4
2+]=4.8þ10-14ô  Ksp

�
[Cu(OH)2]=5.6þ10-6    

  

3. ÿ� E
θ
(

−
4MnO / Mn

2+
) = 1.51 V�E

θ
(Cl2 / Cl

−
) = 1.36 V��������ú�	�
��


 

    (1) ��	��	��� 

    (2) 
�������������	�����	������

 

    (3) � �	��ì 25! " �

mrG∆ # K
θ$

 

    (4) %[H
+
] = 1.0 × 10

-2 
mol &L-1'()*+,-./0

1.0 mol &L-1'
2Clp = 100 kPa 12343567

  


