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       2.       2.       2.       2.���������在右上角表示标准态在右上角表示标准态在右上角表示标准态在右上角表示标准态, , , , 例如例如例如例如 p
$表示一个标准大气压表示一个标准大气压表示一个标准大气压表示一个标准大气压 101010100000kkkkPa. Pa. Pa. Pa. E

$
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�!"�

2#!34# ) 

1. $%&'()*+,-./0123 1 (p1,V1,T1)45678 2 (p2,V2,T2)9:;<=>? 

                                                                      (    )   

      (A)  p2V2-p1V1@                   (B)  p2(V2-V1)@ 

  (C)  [p2V
γ

2 /(1-γ)](1/V2
γ-1

-1/V1
γ-1

)@    (D)  (p2V2-p1V1)/(1-γ)                                           

 

2. ABCDEFGHI B
<JKLMN

Gibbs OPQ>-889.62 J⋅mol
-1

, RS> 300 K9TB<US ax(B)
>

:                                                       (    )  

      (A) 0.65@    (B)  0.7@   (C)  0.8@    (D)  0.56                                              

 

3. VWXYZ[\]^_?                                                (    )  

    (A) `abcdefOPghi9jkQ45>l@ 

    (B) m`abcdefOPghi9jkQ45][n>l@ 

    (C) m`abcdefghi9jRS[nop@ 

    (D) m`abcd[]qrst9jkQ45>lu 

 

4. VvwxyG]^_<z?                                             (    )   

   (A) (∂U/∂V)S = -p {|}~��HI�@ (B) dS = Cpdln(T)- nRdln(p) {|}~��HI�@                    

   (C) (∂S/∂V)T = (∂p/∂T)V {|}~��HI�@(D) (∂U/∂p)T = 0 {|}~`abc�u 

 

5. �[ef�G���9�G�[���9P�����9��i�����<RS�����9�������>c�9j�>t�9T�?                    (    )      

      (A)  Q < 0 ,  W = 0 ,  �U < 0 @    (B)  Q = 0 ,  W < 0 ,  �U > 0@                                      

      (C)  Q > 0 ,  W = 0 ,  �U > 0 @    (D)  Q < 0 ,  W = 0 ,  �U > 0                                         

 

6. 298 K �9HCl(g9Mr=36.5)
E����G<�� ¡> 245 kPa⋅kg⋅mol

-19¢HCl(g)���EFG<£Sx 2%�9HCl(g)
<¤¥¦§>?

                         (    ) 

      (A)  138 kPa@   (B)  11.99 kPa@   (C)  4.9 kPa@   (D)  49 kPa                  
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7. ÂÃÄÅÆÇÈÉÊË(p1,V1,T1)ÌÍÎÏÐÑÒÓÔÕÖ×ØÙÚÔÕÖ×ÛÈÉÆÜ
V2

ÎÝÞßàáâãÙäåÏÐæ
WT

Ø
WA

Îç
WT

Ø
WA

ãèéêë
?       (    )  

    (A) WT>WAì   (B) WT <WAì    (C) WT =WAì    (D) WT

Ø
WAíîïèé  

 

8. ðñÆòóôõö÷øùÓúûÎüý                               (    )  

      (A) ∆vapU
$
=∆vapH

$Î
∆vapF

$
=∆vapG

$Î
∆vapS

$
> 0 ì 

      (B) ∆vapU
$
<∆vapH

$Î
∆vapF

$
<∆vapG

$Î
∆vapS

$
> 0 ì 

      (C) ∆vapU
$
>∆vapH

$Î
∆vapF

$
>∆vapG

$Î
∆vapS

$
< 0 ì 

      (D) ∆vapU
$
<∆vapH

$Î
∆vapF

$
<∆vapG

$Î
∆vapS

$
< 0 þ 

 

9. ÃÄÅÆÿ� CO(g) + 2H2(g)=CH3OH(g)
ã�

rG m
$ �Ó�

T
ãèéæý

 �
rG m

$
=-21 660+52.92T

ÎÝ��ÿ�ã��ö�
K>1
Îü�	
ãÿ�Ó�ý

 (     )  

  (A) ��
� 409.3�ì       (B) ���� 409.3 Kì             

    (C) ��
� 409.3 Kì       (D) ��ù� 409.3 Kþ 

 

10. ��óÒÓ� 
ÒÖ�ÔÕ�����, 

üô�ÞßãÚ��æ
            (      )   

    (A) ∆rH ì    (B) T∆rS ì    (C) Éïæ�ì   (D) 
�∆rH

�
T∆rS�íè      

 

11.  25��, H2

ó��ã �!æ 0.7 V
Î

φ " (Zn
2+

/Zn) = -0.763 V#$%&'(            

 Zn
2+

(a=0.01) )*+#,-./ H201#*+) pH2345678      (     )   

      (A)  pH > 2.069   (B)  pH > 2.729  (C)  pH > 7.109   (D)  pH > 8.02                                                           

 

12.  :;$<)$=>5?, @ABCDEF, 1GH                        
@
     G 

Pt,H2(p
$
)|HI(0.01 mol·kg

-1
)|AgI(s)|Ag—Ag|AgI(s)|HI(0.001 mol·kg

-1
)|H2(p

$
), Pt 

(A) I 0.059 V9 (B) 0.059 V9  (C) 0.059 V/29 (D) I0.118 V 

 

13.  298 K J#φ$
 (Au

+
/Au) = 1.68 V#φ$

 (Au
3+

/Au) = 1.50 V#   

 φ$
 (Fe

3+
/Fe

2+
) = 0.77 V  KL5    2Fe

2+
+ Au

3+
= 2Fe

3+
+ Au

+)MNOE K
$:  (      ) 

       (A) 4.33P10
219    (B) 2.29P10

-229  (C) 6.61P10
109    (D) 7.65P10

-23
    

                                                         

14.  :Q$<)$=>#RSTBr
 -)BCUVH                        

@
      G 

(A) Ag(s)|AgBr(s)|KBr(aq)|Br2(l),Pt9 
@
BGZn(s)|ZnBr2(aq)|Br2(l),Pt9 @

CGPt,H2(g)|HBr(aq)|Br2(l),Pt9     
@
DGHg(l)|Hg2Br2(s)|KBr(aq)||AgNO3(aq)|Ag(s)  

 

15. WXYL5#L5Z[\ 1/3 ]J  ̂ 10 min#_`[\ 1/3 a]J^,H  (      )     

      (A)  10 min9      (B)  20 min9      (C)  30 min9      (D)  40 min   

      

16.  bc$<defghi)jklH                    
@
      G @

AG$<mnopq$r9 
@
B s($rno$<  @

CG(t$rno$<;     (D) 
(&Utu)$rno$<  

 

17. vwL5xyOE) Arrhenius 
VDzd{|)}~lH               (      )       
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   (A) ���L58���C}~m;   (B) �W�L58���C}~m;                                    

   (C) ���L58&��C}~m;   (D) �W�L58&��C}~m. 

 X���� (17
�� 

18
�¡

20
�

3¢£�¤¥¦�§¨ 2¢�© 30¢ ) 

18. ª«¬ C(s) + O2(g) = CO2(g) ­®¯�®°±²³´µ�¤ ∆rHm< 0
�ª­®¶·¸±²³´µ�¹

∆rUm _____ 0
�

∆rSm _____ 0º»�¼½�¾�¿À 

 

19. ÁÂÃÄ·¸ÅÆÇÈ�ÉU       0
�É

S _____ 0º»�¼½�¾�¿À  

 

20. A
�

BÊË¢ÌÍ³ÎÏÄÐÑ�BÒÓÔÕÖ×Ø kx,BÙ¤Ú¡ÛÃ° pB
*ÜÝ�¬Þß¼

                

    (1) àA
�

BÌÍáâãäåæÒÑ�kx,B____ pB
*

                   

    (2) àA
�

BÌÍçèéêëÄÐÑ�kx,B____ pB
*
                       

    (3) àA
�

BÌÍçèìêëÄÐÑ�kx,B____ pB
*
                   

       
»�¼½�¾�¿À                                                               

 

21. ­ç·¸íî¶ïðñòóçôõ«¬�ÞÄÐÔö÷øô  ̈ ______ 
�

 ùøô
 ̈ _______ º                                  

 

22. 
áâÃÄúûüÇÈ�É

S _____ 0
�É

G _____ 0º»�¼½�¾�¿À 

 

23. 2 molýÃÆ20p
$
,300 K

ñòþ¯ÇÈ
,ÿä°�¨ p

$º��ÿäÔ��Ù�äÔ���Ý
f2/f1=0.050 58,

¹ÿäÙ�äÔôõ��ë�¨____________________º   

 

24. 
áâÃÄþ¯	
Ô

∆F           
É

Gº»�> �< �=À 

 

25. ­Ä�ç�Ô±²³�«¬ÄÐð
��îÃÄ� ��¬�������¼       º 

   
»�¼���������À 

 

26. �Ô���Ô¯�ß 647 K
�­� ���¯�Ñ�!"#$       %&'()*+, 

 

27. -./01234______= 056789:;<=$_______
&,

                     

 

28.  2NO + O2 > 2NO2 ?@ABCD.EF                

         2NO ⇄ N2O2        (GHIJ:IJKLE K1)             

         N2O2+ O2> 2NO2     (M:NOKLE k2)                   PQ@AR
 O2S             TUR NO S              T,  

 

29. NiO(s)VNi(s)
:
H2O(g)WH2(g)WCO2(g)X CO(g)YIJW Z[)\?]^_`LE WabcLE ,

 

30. 
bdefgh_i?j`kl)\:mno*pqro(p:Est.[)\?uv:wsdefgh?Lxyz:{|}t.          

o]^~x
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31. �� φ$
 (Zn

2+
,Zn)��0.763 V,  φ$

 (Fe
2+

,Fe)��0.440 V ������� ¡�   ¢£
, E

$�________V, ¤¥ 2 mol 
�¦§�¨©ª£

,
�¢«¬§

K
$�________� 

 ­®¯°±
 (8
±²³

70´) 

32. µ10´¶ ·¯° 0¸²p
$¹§

1 molº»¼½¾� 200¸²3p
$ ¹§¼¿ÀÁÂÃ²»Ä§

 ∆U
²

∆HÅ ∆S�ÆÇ¼È¥ÉÊ§ËÌÍÎÏ²Ð¼¿ÀÑÒÓÀ»²��¼§ÔÕÖ×ÎÑ
 40.60 kJ·mol

-1
²ÔÕÊØÎÏ§¯°ÙÚÛ¹Ü

   

      Cp, m /J·K
-1

·mol
-1

=36.86-7.95Ý10
-4

(T/K) + 9.20Ý10
-7

(T/K)
2
         

 

33. µ10 ´¶333 K
£

,ÞßÍ¼§¿ÀØ´àá 0.760 kPa
Í

19.9 kPa,âãäÌ¹ÞßÍ¼å´æçè��é,
�éÃÞß§ÔÕ´ê´àÑ 0.732

Í
0.088

²
(1)
ÆÇëìéÃçíîïðñÕÊò®çóîïôõÊò

,
¯°�öôõ÷ê k1(ÞßøÃ)

Í
k2. (
¼øÃ

)
²
 (2)ùª¼øÃëöú´§ûÌÄê²ûÌ§üýþ´àÿ�ðñÕÊòÑ��,��ôõÊòÑ��� 

 

34. µ5´¶��½×«¬  

        CH4(g)�H2O(g)�CO(g)�3H2(g)                                           â 900 K 
¹§��÷ê Kp�128Ý10

2
(kPa)

2
,	
��ó§¨§��
¼¿À«¬²� â 900 K Å p

$Ø�¹���£�Ä§ú�� 

 

35. µ10 ´¶1 mol��¦´¦ÒÓÀ»²��� p1=202 650 Pa�T1=273 K������
p/V=a (��)���� !"#$%�&' V1, V2, T2, ∆U, ∆H, Q, W()*+�,��-./

C012CV,m=3R/2�R=8.314 3J/ 3K⋅mol440 

 

36. 310 546 373 K 7�8-9:;* � 101.3 kPa�<=>!γ 
�

 0.0580 N ?m
-1�6

373 K@AB�8CD$EFD 50 
E*�85G-;*H�IJHK8-9:;*  3373 K 7�8-LM ρ = 0.950N10
3 
kg ?m

-340                                

 

37. 3554OPQ-R�ST� 307.6KUVW,OPQXYZ�[ 10
3 
kPa
 !-\]K�I^',_]`OPQYa7�[b-cdeMf

 

38g310 54 298 K 7�h$ijkClm 0.1 mol ?dm
-3
-

KClno3p k = 0.14114 S ?m-14�   piq� 525 Ω�V6ijkKlm 0.10 mol ?dm
-3

 
-

 NH3 ?H2O no7�iq�
2030Ω012r7s8-ijt� 2N10

-4 
S ?m

-10λ m

∞
(OH

-
) = 1.98N10

- 2
S ?m

2 ?mol
-1

   

   λ m

∞
(NH 4

+
) = 73.4N10

-4 
S ?m

2 ?mol
-10 

  3u4J) NH3 ?H2O no-vwMx(
P

) 
V)ijklms8�iqy�Vz{ 

 

39. 310 54 321 K
B�6 200 ml 0.1 mol ?dm

-3
 d|}~|3|��-��noC���B��E�y����B���IJ k1, k2����{ 

C10H10COOH

��
C10H10O + CO2                    (1) 
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C2H5OH + C10H10COOH

�©
C10H10COOC2H5 + H2O    (2) 

 

         t/min   0   10   20   30 ª«
20 ml 0.1 mol ¬dm

-3 ­®¯
0.05 mol ¬dm

-3 

Ba(OH)2 ml° 

 20  16.26  13.25  10.68 ±²
CO2³´µ/g  ¶  0.0841 0.1545  0.2095 

 ·¸¹º» ( 3
»¼½

40
»

6¾¿¼ÀÁÂ»ÃÄ 5¾¼Å 16¾ ) 

40. ÆÇÈÉÊË, ÌÍÎÏ (∂T/∂p)S =V/Cp   

 

41. Ð 1Ñ01325Ò10
5 
Pa Ó¼ CaCO3(s) Ç 1169 K ¾ÔÄ CaO(s)

«
CO2(g)ÕÖ×ØÙÚÛÜ ÝÞß

CaOàCO2áâ¾ËãÐ 1Ñ01325Ò10
5 
Pa Ó³äåæçèÚéÜ êßëìæí³æîÙ

42. Ð 25ï ð¼A¼B « C ñòó´ôõö²÷ø¼ùñòó´úûü³ýþÿ�æ A
«�

B � C �������	
��
��� ���������������� ���������� �!"���#$��%� &'()*+,-./�01�23�4 A
,���56789:�-./���23�4 B

,���56789:�
 


