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,-./0123456789:;<=23
h = 6.626×10

-34 
J·s>?@AB23 kB = 1.38×10

-23 
J·K

-1> CD
c = 299792458 m·s

-1>E@FG23 R = 8.314 J·mol
-1

·K
-1>HIJ23 F = 96485 C·mol

-1> KLM:
Na: 23.0 g·mol

-1>K: 39.1 g·mol
-1N

 OPOPOPOPQQQQ
1. RSTUVWXYZ[\]^XYZ[\]^XYZ[\]^XYZ[\]^

W < 0____[\ZXY]^[\ZXY]^[\ZXY]^[\ZXY]^
W > 0  ̀

 2. abcdefg  ̀

一、选择题 hijk 2lmn 24
jkmn 48 lo

1pqrstuvwxymz{|}~ 90
om�q�������mz{|� h � 

a. �}        b. �j         c. 
r�        d. ���� 

2. ����������  h � 

a.  Q < 0, ∆H = 0, ∆p < 0        b.  Q = 0, ∆H = 0, ∆T < 0       

c.  Q = 0, ∆H < 0, ∆p < 0          d.  Q = 0, ∆H = 0, ∆p < 0 

   3. ����������qA��� q Bm¡¢£¤¥¦§�¨© h   � 

a. A
�qª«mB

�q¬�r­�®      b. B
�qª«mA

�q¬�r­�® 

c. A
�qª«¯°�mB

�q¬�±²
      d. B

�qª«¯°�mA
�q¬�±²

 

   4. l³´µ¶·¸¶�¹¶´sº§»´}j¼½¾ h    � 

     a. ¹¶s > 
¸¶s

 > 
µ¶s

        b. ¹¶s > 
µ¶s

 >
¸¶s

 

     c. 
µ¶s

 > ¹¶s > 
¸¶s

        d. 
¸¶s

 > 
µ¶s

 >¹¶s 

   5. ¿»ÀÁÂÃ                                                        h       � 

    a. ÄÅÆsÇÈmÉÇÈ              b. ÄÅÆsr��ÇÈmÉÇÈ 

  c. ÄÅÆsÇÈmÉr��ÇÈ        d. ÄÅÆs·ÉÊr��ÇÈ 

   6. ËÌÍÎÏÐÑ´ÏÐÒÓ¾                                          h       � 

a. ∆mixV = 0, ∆mixH = 0, ∆mixS < 0, ∆mixG > 0     b. ∆mixV < 0, ∆mixH < 0, ∆mixS < 0, ∆mixG = 0 

c. ∆mixV > 0, ∆mixH > 0, ∆mixS = 0, ∆mixG = 0     d. ∆mixV = 0, ∆mixH = 0, ∆mixS > 0, ∆mixG < 0 

7. ÔÕÖ×Ø·ÙÚ·ÛÜÝÞßàáâãäåæ kfçèé 20.2ê9.3ê6.9
Ü

39.7 K·kg·mol
-1ëìíîïðñòóôõ

4ö÷øù÷úûüýþÿïðñß��ç���û���ß÷ø�  	
       
 

a. 
Û

           b. 
ÝÞ

           c. ��
           d. �� 

8. �����ß���éQV = 50 k� �mol
-1
û���ß����ò

Ea�é        (       ) 

a. Ea ≥ 50 k� �mol
-1

b. Ea < 50 k� �mol
-1

    c. Ea = �50 k� �mol
-1

d.  !"þ 

9. �î��óîþ#$%ß&'(�)é 25 %
û*+,-�ß.�ø/û��0)12 103û4&'(�)5

 
	

     
 

a. 67 25% b. 87 25%        c. 9: d. 9"þ 
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10. 
ó

298 K
Ü

100 kPa QûRSTUVWXYZ[\                   (        ) 

      a. H2        b. CH4         c. NO        d. CO2  

11. ]^_`abcYdefghijklmYno\  (       ) 

a. 150 ~ 800 nm     b. pqrs     c. Xtu 5 ~ 10
-4 

nm    d. vhwxuyhs 

 12. z{|}~Y�����]��m{|}~�����f��������m}~��Y�����f`a����
 (       ) 

 a. ���          b. ���          c. ��          d. 
x���

 

 13. 
m������f j��Y��¡¢WX

 (        ) 

      a. £�          b. 
i¤�

          c. ¥�          d. ¦� 

14. 
m

298 K§¨©ª¢�fKNO3

�«¬Y­®�
1.0 mol·kg

-1¯X°
2.0 mol·kg

-1
f±�«¬YRSy²³´  (        ) 

a. 
¯µ

         b. ¶·         c. ¸¹          d. ¸º»
   15. ¼½�[¾Y­®� 0.09 mol·dm

-3
Y

KCl§­®� 0.10 mol·dm
-3
Y

AgNO3

«¬fm¿ÀÁY«~��ÂµÃ­®�ÄY Å1ÆMgSO4

fÅ
2ÆAlCl3§ Å

3ÆNa3PO4 yÇÈ«¬fÉ�ÊË]¢XÌYÍÎ� (        ) 

a. 
Å
1Æ>

Å
2Æ>

Å
3Æ           b. 

Å
2Æ>

Å
1Æ>

Å
3Æ 

c. 
Å
3Æ>

Å
2Æ>

Å
1Æ           d. 

Å
3Æ>

Å
1Æ>

Å
2Æ

   16. 
m

273 ~ 277 K
YÏ®sÐÑfÒ

H2O(l)ÓÔÕÖ×ØªÙfH2O(l)
YÏ®´

(       ) 

a. ¸¹         b. ÚÛ        c. 
�Ü

          d. ¸]º» 

   17. ÝÞ��×ßÀÁÉ�à»Y�½áfâH2SO4(s)·H2OãH2SO4(s)·2H2O§ H2SO4(s)·3H2Oäm¨©ª¢�f�ÝÞ�«¬§å]TæçèYÝÞ�½áYWXéê�     (       ) 

 a. 1
�

         b. 2
�

        c. 3
�

          d. ¸]º» 

18. ë`abcY�ìí³îé� 
2/1

4

1
2

2
2 








=

k

k
kk ïðñòóôõEaö÷øùúóôõûüýþÿ�

 (        ) 

       a. )2(
2

1
2 412 EEEEa −+=      b. )(

2

1
412 EEEEa −+=   

     c. )412 EEEEa −+=               d. 

2/1

4

1
2

2 







×=

E

E
EEa  

   19. 
ô�ùú����

∆rGm = ∆rG
θ
m + RT lnQpï����	ý
��
ï∆rG

θ
m

ý����ïð
∆rGm� Qp

ý��
           (        ) 

a. ∆rGm

��ïQp

��
       b. ∆rGm� Qp��� 

c. ∆rGm

��ïQp

��
         d. ∆rGm� Qp��� 

   20. 
���������

Ag(s)|AgNO3(aq)���Ag(s) |AgCl(s)|KCl(aq)��ý��ý� !ï"
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9:;<=>?@A
(        ) 

a. BCD     b. EF KClGH     c. IJBK       d. LMNMD 

21. OPQRS@TUVWX pVm = RT + a pYZ[a
A\]^@_`abcRSdefghijklYRS@mno  p       q 

a. rs         b. tu       c. 
<v

        d. 
<=wx

 

22. 1 mol van der waals
RS@ p∂S/∂VqTyz]  p   q 

 a. 0        b. R/Vm      c. R/(Vm{b)        d. {R/(Vm{b) 

23. |\}`~S������mn@v�� dγ/dT
A

  p       q 

a. 0<
dT

dγγγγ
        b. 0>

dT

dγγγγ
      c. 0=

dT

dγγγγ
        d. ��xv��� 

24. �X�����@��eXA p       q 

a. 
F�y��������y         b. ����y@�� 

c. ���v�<��        d.  ¡���@�¢[£ 

二、(12¤)
�yOCl¥ + I¥ 

==== OI¥ 
+ Cl¥ ¦§¨©ª«¬­ 

 

 

 

 

(a) ®¯°±²³´µ¶·¸¹º¦»¼½¾¿ À
bÁÂÃÄÅÆ¹º¦»¼ÇÈ kcatÉ pH ¦ÊËÌ 

三、(10Í) ÎÏÐÑNa(s)¦ÒÓÔ 372.7 KÕK(s)¦ÒÓÔ 336.9 KÕÖ×ØÙ²§ÚÛÜÝÞÕßØà²ÛÜáÝÞÌNa(s)ÉK(s)
§ÚâãäåáæçÆèé

Na2K(s)ÕÄÆèéØ 280 

KÍêã Na(s)ëì K ¦íîÍÈ xK = 0.42 ¦ÒÙÌK(s)ÉNa2K(s)¦ïðÒñòÔ 258 KÕïðÒóèé¦ôã xK = 0.68
Ì

 À
1Á®õ¸Na(s)ëK(s)¦ö÷ T-x ø¿ À
2Áõ¸ xK = 0.38ù 353 Kúûüý¦þüÿ�Ì  

四、(14Í) � 2 mol
ª���Õùû² 300 KÕ20 dm

3��ñ��	
�
50 dm

3Õ�
Ä�¾¦QÕWÕ∆UÕ∆HÕ∆SÕ∆Aë∆G
Ì

 

五、(15Í)
Ø

250 ~ 400 K�������� A(s) === B(g) + C(g)�����Gibbs ���� ���!"#$  ∆rGm
θ
/ J·mol

-1
 % 174756.0&310.2 × T/K '

1()* 300 K +���Κθ,
 

  
'
2(- 300 K +�.��/012A 34 '5-6789:�(�;<=+C(g)�>?, '
3(; '

2(@<=+4"����A 

k1

k -1
(1)  OCl - + H2O HOCl + OH -

 

B<= '
K = k1 / k -1( CDE

 B��
 

−−

−−

+→+

+→+

OIOHHOIOH

ClHOIHOCl

k

k

2
3

2

  )3(

I   )2(
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六、(23
>

) \] Zn(s) |ZnCl2(0.56 mol·kg
-1

) |AgCl(s)|Ag(s)�\^_ ���!"#$ 

E / V = 1.015&4.02×10
-4 

(T / K&298) '
1(`a\b��c\]�� '

2d\efg(, '
2()*- 298 K�hi\]�����j�# 1 mol +�\]kl5\�QRm\nWf,maxm

∆rHmm∆rGm

c
∆rSm
,

 '
3(.op 0.56 mol·kg

-1
 ZnCl2qr�<st�ue γ± = 0.503�; 298 K +hi\]���\]\^_ E

θ
c\]�����<=vw K

θ
aA 

七、(18
>

)xyz>{���t|�Ea = 229.3 k} ~mol
-1�650 K +�D�vw k = 2.14×10

-4 
s

-1A '
1(;�����ueA

,
 '

2(�����- 20.0 min ��� 80 %�������������� �
3������ 700 K����� 50 %��� ¡¢ 

八、(10£)
���

CO(g) + H2O(g) ==== CO2(g) + H2(g) 
�

800 K
 �¤¥¦§¢ ¨©

800 K
 ª«¬�­®¯°§�± 

 H2 CO2 CO H2O 

)/(
)()( 110 −− ⋅⋅






 −

molKJ 
T

KHTG
mm

θθ
 ²130.5 ²213.7 ²197.6 ²188.8 

)/()( 10 −⋅molkJKH
m

θ∆  0 ³393.1 ³113.5 ³238.9 

 


