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(1) 2TiO ___________

(2) 2Cu TiO- ___________( )

        

(3) 2Cu TiO- ___________( �a� �b�) ___________g

(4) 2TiO ___________

(5) ___________( )

2TiO

� �

(1)+4
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01 2025· ·

[Cu2(OH)2CO3]

220℃

(1)� � _____

(2)� � _____

(3)� � 2CuSO4+2Na2CO3+X=Cu2(OH)2CO3↓+2Na2SO4+CO2↑ X _____(

)

(4) � � _____

(1)

(2) 2 2 3 2 4 4 2 2Cu (OH) CO +2H SO =2CuSO +3H O+CO ­

(3)H2O

(4) 220℃

1

 

2 [Cu2(OH)2CO3]

H2SO4 CuSO4

2 2 3 2 4 4 2 2Cu (OH) CO +2H SO =2CuSO +3H O+CO ­

3 Cu O H C Na S

2 15 2 2 4 2 X Cu O H C Na S 2 14 0 2 4 2

X 1 O 2 H X H2O

4 220℃

220℃
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( 2 3Al O 2 3Fe O )

2 3Fe O
2 3Al O

 2 3 2 4
2NaOH Al O 3H O 2Na Al OHé ù+ + = ë û  

4
Na Al OHé ùë û

(1) a ___________

(2) X ___________( � � � �)

(3) Ⅳ 2 3Al O

___________

(1)

(2)

(3) 2 3 22Al O 4Al 3O+ ­

1 a

2 2 3OFe 2 3OAl

2 3OAl 2 3OFe

X

3 2 3 22Al O 4Al 3O+ ­
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(1) ___________

(2)A ___________



(3) A ___________

___________ C ___________

(4) ___________

(5)  2CaO

___________

(6) 2CaO

2CaO

2CaO 2CaO

___________

(1)

(2)

(3)     4 2 4 2 22KMnO K MnO MnO O+ +
D

­           

(4)BGFD

(5)  2 2 22
2CaO 2H O 2Ca OH O+ = + ­

(6)

1

2 A

3 A

4 2 4 2 22KMnO K MnO MnO O+ +
D

­ � �

C

4 -

B

G F

D

BGFD

5

 2 2 22
2CaO 2H O 2Ca OH O+ = + ­

6 CaO2
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pH 4.5 6

(1) ________ pH 4.5 6

(2) ________

(3)

3CH COOH ____________ 3CH COOH

3CH COO-
H+

(4) NaOH

________

2 3Al O

2 3Fe O
2SiO

2 4 3 2 4 32Al Fe (SO ) Al (SO ) 2Fe+ = +

(5)

I 20g
a

2 3Al O 2 3Fe O

2 3Fe O



a

2SiO

_________

Ⅱ a

________

b

__________

__________

b

(6) ________

(1)

(2)

(3) 3 2 3 2 22CH COOH+Ca(OH) =Ca(CH COO) +2H O

(4)

(5)     2 3 2 4 2 4 3 2Fe O +3H SO Fe SO +( ) 3H= O                

(6)

1

2

3 3 2 3 2 22CH COOH+Ca(OH) =Ca(CH COO) +2H O

4

5 2 3 2 4 2 4 3 2Fe O +3H SO Fe SO +( ) 3H= O

a
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01 2025· · 2CaCl

NaOH

20℃

NaCl 2 3Na CO NaOH 2CaCl  
2

Ca OH 3CaCO

2CaCl 2 3Na CO  
2

Ca OH

2~3

(1) 2CaCl _______

(2) _______

NaOH

NaOH

I NaOH   Ⅱ NaOH 2 3Na CO   Ⅲ 2 3Na CO



2CaCl

(3) 2CaCl _______

(4) Ⅱ

_______

(5) _______( ) ( 2CaCl

NaOH )

(1)  
2

Ca OH

(2)  
2

Ca OH  
2

Ca OH

(3)

(4) 2CaCl NaOH  
2

Ca OH 2 3Na CO

(5) NaOH 2CaCl

2 3Na CO

1

2Ca +

2CaCl  
2

Ca OH

2 2 3~  
2

Ca OH

 
2

Ca OH  
2

Ca OH

3 2CaCl 2 3Na CO

4 2CaCl NaOH  
2

Ca OH

5 NaOH 2CaCl

2 3Na CO
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� �

1

(1)B ______ ______

(2) ______ � � � �

______

2

(3) 2 ______

3



(4) ______

(5) ______

(6) ______

(1)          2 2 3 2Ca(OH) CO CaCO H O+ = ¯ +

(2)          

(3)

(4)

(5)

(6)Mg

1 [ ]

B

2 2 3 2CO +Ca(OH) CaCO +H O¯

2

3 [ ] 2

4

5

6

Mg
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(1) ______

� �

·

pH

pH=12.1 pH=11.2 pH=12.9

(2) pH ______( � � � �)

______

(3) ______( )

� �

� � � � pH

(4) � � ______ � � ______

(5)

______( )

A B C D pH

(1)

(2)          2 2 3 3Ca(OH) +K CO CaCO +2KOH¯

(3)KOH  
2

KOH Ca OH 2 3KKOH CO

(4)          pH

(5)ABCD

1



2 pH pH

2 2 3 3Ca(OH) +K CO CaCO +2KOH¯

3 KOH

  KOH 2 3KKOH CO  
2

KOH Ca OH

4

5 pH

03  

01 2025· · (CaO2)

CaCl2 H2O2 2NH3·H2O 6H2O=CaO2·8H2O↓ 2NH4Cl

(1) _______ _______

(2) CaO2·8H2O _______

_______

(3)� 2� _______

(4) 21.6gCaO2·8H2O( 216) A

_______ 350℃ _______



(1)     3 2 2 2CaCO 2HCl CaCl +H O+CO ­+      

(2)          

(3)

(4)     2CaO      350

1

3 2 2 2CaCO 2HCl CaCl +H O+CO ­+

2

3 4NH Cl

4 2 2·8H OCaO 140℃ 21.6g 2 2·8H OCaO ( 216)

x, y

2 2 2 2

Δ
·8H O +8H O

216 72 144

21.6g x y

CaO CaO

216 21.6g

72

7.2g

x

x

=

=
       

216 21.6g

144

14.4g

y

y

=

=

7.2g A 2CaO

350℃ z.

2 2

Δ
+O

72 56

7.2g z

CaO CaO ­



72 7.2g

56

5.6g

z

z

=

=

350℃ 5.6g

350℃
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01 2025· · 2025· ·

/℃ 0 20 40 60 80 100

Li2CO3 1.54 1.33 1.17 1.01 0.85 0.72

LiOH 12.7 12.8 13 13.8 15.3 17.5



(1) I __________

(2) Ⅱ NaCl __________ � � � �

(3) Cl2 _________________

(4) Ⅲ _________________

(1)

(2)

(3) 2 2MgCl Mg+Cl ­

(4)

1  Ⅰ Mg(OH)2

2 NaCl

3 2 2MgCl Mg+Cl ­

4

02 2025· · � � �

�  4 2CuSO 5H O× (

Cu 2Cu O CuO C)

Ⅰ 2 2 4 4 2Cu O H SO CuSO Cu H O+ = + +   

Ⅱ 2 2 2 4 4 2Cu H O H SO CuSO 2H O+ + = +

Ⅲ 4 2CuSO 5H O×

(1) ___________( )

(2) 1 ___________

(3) N ___________( )

(4) ___________ ___________

(5) ___________

(6) ___________



(1) / /

(2)

(3)C

(4)     / 4CuSO  
2

Cu OH      

4 2 2 42NaOH+CuSO =Cu(OH) +Na SO¯

(5)
2

4Na OH SO+ - -

(6)

1

2  1 

3 Cu Cu2O CuO C 2 2 4 4 2Cu O+H SO =CuSO +Cu+H O

2 4 4 2CuO+H SO =CuSO +H O  Cu H2O2 2 2 2 4 4 2Cu+H O +H SO =CuSO +2H O C

N C

4

4 2 2 42NaOH+CuSO =Cu(OH) +Na SO¯

5

2 4 2 4 22NaOH+H SO =Na SO +2H O
4 2 2 42NaOH+CuSO =Cu(OH) +Na SO¯

Na+ OH- 2-

4SO

6  Ⅲ 
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1

2

(1) _______( )

(2) _______ _______

(3) _______ _______( � � � �)

(4) _______



(1)

(2)     /3     

(3)      2 2
CaO H O=Ca OH+      

(4)

1

2 3

3

 2 2
CaO H O=Ca OH+

4
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A

B

C

D 2CO CO

D

A  

Al Fe

B

C Na+ Cl-

D 2CO CO

D
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01 2025· ·

(1) ___________

(2)

___________

(3) 1   2   3

2 ___________

(4) pH

pH___________7( �>� �=� �<�) 1

(5) ___________

1 ___________( ) ___________

(1)

(2)  4 2 42
2NaOH CuSO Cu OH Na SO+ = ¯ +



(3) ( )

(4)>

(5)     pH ( )          ( )

1

2

4 2 2 42NaOH CuSO Cu(OH) Na SO+ = ¯ +

3 2

4 1 pH>7 pH

pH>7

5 pH pH pH

pH pH pH

pH

1

1

02 2025· ·

(1) ______

(2) ______ ______

I     II

(3) I ______

(4)

II

~



a.
______

b.

______

_______ I

(1)

(2)     Fe+2AgNO3=Fe(NO3)2+2Ag     

(3)

(4)          ( )     ( Fe Ag)

1

 

2  3 3 2
2 2Fe AgNO Fe NO Ag+ = +

 

3 I  

4 a.

b.  � �

 

  

 ( Fe Ag)
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(1) � � ___________

(2) ___________(

)

20% 20% 20%

� � 1 A B

U A B

A B

10 mL___________ 10mL20%

U
10 mL 10 mL

(3) 1 ___________

(4) A ___________

(5) A B U B

___________ ___________( ) � �

(6) 1 B 2

___________

(7) 2 NaCl HCl NaCl

2 3Na CO NaCl ___________( )

(1)

(2)

(3)

(4) 20%



(5)     2 3 2 2Na CO 2HCl 2NaCl H O CO+ = + + ­      

(6)

(7) NaCl 2 3Na CO

1 � �

2

3 1

4

A 10mL20%

5 B

2 3 2 2Na CO 2HCl 2NaCl H O CO+ = + + ­

� �

6

7 NaCl

2 3Na CO HCl NaCl 2 3Na CO

NaCl 2 3Na CO
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01 2025· · ( )

� � � � 10 0.47

2 0.7 � � � �

� �

� �

(1)� � _______         

a.         b.

(2) � � _______( )  � �

_______( � � � �)



(3) � �

 2 3Al O _______

(4) _______

a.             b.             c.

(1)a

(2)          

(3) 2 3 22Al O 4Al+3O ­

(4)b

1 � �

a

2 � �

 � �

3 2 3 22Al O 4Al+3O ­

4 b

 � �  � �

 /  / ______
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(C6H12O6)

(C5H12O5) 1g 2.4 1g

4



� �

1.4MPa

� �

≥1.4MPa

(1) _______( )

(2) C5H12O5 �12� _______

(3) _______( )

A

B

C

D

(4) _______

(5) 1.4MPa 1.2MPa _______

(1)

(2)1  12 

(3)CD

(4) 1.2MPa 10%

(5) ≥1.4MPa

1  � (C5H12O5) �

2 C5H12O5  �12�  1 

 12 

3 A A 



B  � � B 

C

C 

D D 

CD

4 1.2MPa 10% 1.2MPa

1.2MPa 10%

5 ≥1.4MPa

02 2025· ·

1994 3816

CO2 � �( )

CO2

CO2 CO2 ( )

CO2

(1) CO2 ______

(2) CO2 ______

(3) ______

(4) ______( )

(1)

(2) CO2

(3) 3 2CaCO CaO+CO ­



(4)

1 1995 2020

CO2

2

CO2

CO2

3

3 2CaCO CaO+CO ­

4 � (

)

�

 

03 2026· ·

C15H22O5

(1) C15H22O5 ______

(2) ______

(3) ______

(4) ______



(1)

(2)  

(3)
10.2g·kg-

(4)

1 C15H22O5 12×15 1×22 16×5

=180:22:80

2

3 0
10.2g·kg-

4
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2023 2TiO

2TiO

2CO

2TiO

2TiO

2TiO 2TiO 2H

2TiO

3 4g-C N 2TiO 2H



2TiO

(1) 2TiO ______

(2) 3 4C N ______ � � � �

(3) 2TiO ______ ______

(4) 2TiO ______

A

B

C Au

D 2TiO 2CO � �

(1)+4

(2)

(3)     
2

2 2 22H O 2H O
TiO

­ ­+      

(4)CD

1 -2 0 x

 2 2 0 4x x+ - ´ = = + TiO2 +4

2

3 TiO2

2

2 2 22H O 2H O
TiO

­ ­+

4 A

TiO2 TiO2 H2



B g-C3N4 TiO2

C Au

D TiO2 CO2 � �

CD

01 2025· ·

( )

(C3H6O3)

pH C

1

(<5%)

(>15%) 1



(min) (mg/kg) (mg/kg)

0 115 1.70

10 93 1.45

20 76 1.17

30 41 0.43

1

� � � �

�� 2023 3 2019 01

(1) (NaNO2) _____

(2) _____

A

B

C

D C C

(3) _____

(4) _____

(1)+3

(2)C

(3) AgNO3

(4)

1 NaNO2 +1 −2

x (+1)+ +( 2)×2=0x - x=+3

2 A  (>15%) A 

B 1 B 

C

C 

D C D 

C

3 AgNO3 AgNO3

AgNO3



4

02 2025· · � �

1g 63mg

(1) ( FeO) _______( )

(2) ( ) _______( )

(3)63mg _______mg

(4) 500~600℃ ( H2 )

_______

(5) � � _______( )

(1)

(2)

(3)7

(4) 2 3 2 2

500~600
Fe O +H 2FeO+H O

(5)

1 ( FeO)

2 ( )

3 63mg
2

63 100 7
18

mg mg´ ´ =

4 500~600℃

2 3 2 2

500~600
Fe O +H 2FeO+H O



5 � �

03 2026· ·

� � 4 2CH nH O×

� 2CO 4CH 2CO

�

�

/ MJ/m3
2CO /m3 /g

55 1 ≈0

17-30 1 20

43-46 2.3 3

(1) ______

a     b     c     d

(2) ______

(3) ______

(4) ______

______ � � � �

(5) ______

a

b

c � �� �



(1)a

(2) 4 2 2 2CH +2O CO +2H O

(3) CH4 CO2

(4)      2 2
CaO H O=Ca OH+      

(5)ac

1 � �

a

2 4 2 2 2CH +2O CO +2H O

3 CH4 CO2

4

 2 2
CaO H O=Ca OH+

5 a. 55MJ/m3 17﹣30MJ/m3

43﹣46MJ/m3 a

b. b

c. � �� � c

ac
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(1) ___________

(2) ___________

(3) ___________

A B

C D

(1)

(2) 4 2 2 2CH 2O CO 2H O+ +

(3)BD

1  2 � � 60% 38%

2%

2 4 2 2 2CH +2O CO +2H O

4 2 2 2CH +2O CO +2H O

3 A  1 � �  59.3%  9.1%

B  � �

C

D

BD

 / 

 / 



 /  / 

 ××  /  / 

01 2025· ·

18%~20% �

� ( )

1.

(

12~18 )

2 (

)

(1) _____( � � � � � �)

(2) � � _____

(3) _____ _____

(4) 2 _____g·100ml-1.

(5) 2 _____

(6) _____

(7) _____( )

A

B



C

(8)

( 70%

30%)

_____( )

400g _____g ( 0.1)

(1)  

(2) 18% - 20% 

(3)          

(4)8

(5)

(6)

(7)BC

(8)          47

1

2 18% - 20% � �

3 � → → → → → → → �

 

4  2 8g·100ml-1.

8g·100ml-1.

5 2

 

6  

7 A

A  

B

B  

C

C  

BC



8

  

 m(Na) = 400g
23

100%
23 35.5

´ =
+

156g  

400g 70% 280g´ = m'(Na)=
23

280g 100%
23 35.5

´ ´ »
+

109g  

156g - 109g=47g  47

02 2025· ·

(C2H6N2O)

(·CH3)

1 20℃ 2

13℃ 3 1 2 0.03%

/h 2 4 6 8 10 12 24

1

2

(1) ___________

(2) ___________

(3) ___________

(4) ___________ 

(5) ___________

(6) ．．． ___________( )

A

B

C



D

(1)

(2)

(3) 2 6 2 3 22C H N O 4· N 2CH NO+ ­ + ­

(4)

(5)

(6)ABCD

1

2

3

2 6 2 3 22C H N O 4· N 2CH NO+ ­ + ­

4

5 2 13℃

6 A

B 2 13℃

C

D

ABCD

03 2026· ·

CO2

CO2

CO2 2030 2060



CO2

CO2

CO2 CH3OH 1 CH3OH

CuO 2

� �

(1) ______

(2) ______ ______

(3) 1 CO2 ______

(4) 2 ______

(5) ______

A � � B

C D � �

(1) 2030

(2)          4 2 2 2CH +2O CO +2H O

(3) 2 2 3 2CO +3H CH OH+H O

(4) (

50% )

(5)BD

1  2030

2

4 2 2 2CH +2O CO +2H O



3

2 2 3 2CO +3H CH OH+H O

4 2

( 50% )

5 A � �

B

C

D � �

BD

08  

01 2025· · , 

1 Ⅱ 2

(1) _________

(2) _________

(3)  _______

(4) 1 Ⅱ ____________________

(5) 2 ______________________

(6) ．．．．．．．．．

___________ 



(1)+4

(2)

(3)Na2CO3+Ca(OH)2=CaCO3↓+2NaOH

(4)CO2+Ca(OH)2=CaCO3↓+H2O

(5) 20℃~60℃ 60℃

(6)

1 +2 -2

0 +4

2

3

Na2CO3+Ca(OH)2=CaCO3↓+2NaOH

4 1 Ⅱ

CO2+Ca(OH)2=CaCO3↓+H2O

5 2 20℃~60℃ 60℃

6

 /  / 

 / 

 / 

 / 



01 2026· ·

(LiFePO4)

( ) (Li)

LiOH

( )

500℃

( 200℃)

(1) ___________ ___________

(2) ___________( )

(1)     2 22Li 2H O 2Li HOH+ = + ­      

(2)

1 2 22Li 2H O 2Li HOH+ = + ­

2

02 2026· · � �

2025 12 28 30 ��� �

�

�

� � 4.8 5500



20

(1) ________ ________

(2) ________

(3) ________

(4) ________

(5) ________

(1)          

(2)

(3) 2 2 22H +O 2H O

(4)

(5)

1

2

3 2 2 22H +O 2H O

4

5

03 2026· ·

2.5

4450

� � 7



(1) ___________

(2) ___________( 1 )

(3) ___________

___________

(4) ___________

(5) � �

___________

(1) ( )

(2) ( )

(3)          2 2C+O CO

(4) ( )

(5)

1

2

3

2 2C+O CO

4

5

● ● ●

1 2025· · (Li2CO3) (

LiAlSi2O6 MgO CaO )



LiAlSi2O6 LiAlO2 SiO2 SiO2 LiAlO2

Li2SO4 Al2(SO4)3 Li2CO3

A

B

C Li2SO4+Na2CO3=Li2CO3↓+Na2SO4

D

BD

A. MgO CaO 2LiAlO

2 4Li SO 2 4 3Al (SO ) 2Mg + 2Ca + Li+ 3Al + A

B.

B

C. 2 4 2 3 2 3 2 4Li SO Na CO Li CO Na SO+ = ¯ + 2 3Li CO

C

D.

D

BD

2 2024· · [Cu2(OH)2CO3]

84%~86% 14%~16% ≤0.3%

59℃ 5% 8%

(1)� � � � ______ ______

(2) ______

(3) 2 Cu2+ ______



(4)� �

 2 3 2 22
Cu OH CO 2R CO H O+ ­ +

V
R _____

(5) ________ _______

(1)          

(2) 2 4 2 2 4 2Cu H SO H O CuSO 2H O+ + = +

(3)H+

(4)CuO

(5)          

1 � �

2 Cu+H2SO4+H2O2=CuSO4+2H2O

3 1 2 Cu2+ H+

4 2 5 2 1 3

2 1 2

R 2 2 1 R 1 1 R

CuO

5

3 2026· ·

( 3FeTiO )

( )

4TiCl 136℃ 3FeCl

316℃

(1) _______

(2) 4TiCl 3FeCl

_______



(3) _______

(4) 2

_______( )

A 800℃ 50 min B 1000℃ 30 min C 1500℃ 60 min D 1500℃ 30 min

(5) _______( )

(6)� � _______

(1)

(2)136℃≤T 316℃

(3) 4 22Mg+TiCl Ti+2MgCl

(4)B

(5) /

(6)Mg Cl2

1

2 TiCl4 136℃  FeCl3 316℃ TiCl4 136℃

TiCl4 316℃ FeCl3 136℃≤T 316℃

3

4 22Mg+TiCl Ti+2MgCl

4 A 800℃

B 1000℃ 30min

C 1500℃ 60min 1000℃ 30min

D 1500℃ 30min 1000℃ 30min



B

5

6 MgCl2 Mg Cl2  Mg TiCl4  Cl2

4 2026· ·

�� ( 3FeTiO ) (Ti)

Ti

(1) ___________

(2) ( 3FeTiO ) ___________

(3)� ( )� 3 2 3 42FeTiO 7Cl 6C 2FeCl 2TiCl 6X+ + + + X ___________

(4) 4TiCl ___________

(5)� � Mg ___________(

) ___________ ___________

(6)� � 2MgCl ___________( )

(7) � � ___________

(1)

(2) 4+

(3)CO

(4) ( )

(5)     2 2Mg 2HCl MgCl H+ = + ­ ( 2 4 4 2Mg H SO MgSO H+ = + ­ )          

(6) 2Cl Mg

(7)

1

2 +2 -2  x 

0  (+2)+x+3×(−2)=0  x=+4 +4 +4



3 2 2 14 6 6

2 2 14 6 6

6X X CO CO

4 4TiCl

5 Ti

2 2Mg 2HCl MgCl H+ = + ­ (

2 4 4 2Mg H SO MgSO H+ = + ­ )

6 2MgCl 2Mg Cl

7

5 2024· · H2 O2

H2O2 CaO2

I.H2 O2

(1) a ________

(2) H2 ________ C

H2 ________

(3) KClO3 O2 ________

Ⅱ. H2O2

R



(4) K2 K1 H2

________ ________

III.

CaCl2 NH3 H2O2 0-5℃

CaO2

(5) CaO2 2 3 2 2 2CaCl +2NH +H O =CaO +2¯ ________

(6) CaO2 O2

________

(1)

(2)     AE     

(3)
2

3 2

MnO
2KClO 2KCl+3O

Δ
­

(4)          b

(5)NH4Cl

(6)  
2

Ca OH

1 a

2 A E

C

3
2

3 2

MnO
2KClO 2KCl+3O

Δ
­

4

b

5 2 2 8 2

1 2 2 2 8

NH4Cl

6 CaO2

 
2

Ca OH

6 2025· · � � CO2

CO2

1



CaO CO2 CaCO3

CaCO3 CO2 CaO CaO

(1)CaO CO2 ___________

75%

2CO
100%

CaO
= ´

2

(2) ___________ ___________

CaCO3 CO2

CO2

3

Ca(OH)2 CO2 CaCO3 CO2 CaCO3

CaCO3 CaO

(3) Ca(OH)2 CO2 CaCO3 ___________

(1) 32CaO+CO CaCO

(2)     75% (25℃)     



(3) Ca(OH)2 CO2

1 CaO CO2 CaCO3 32CaO+CO CaCO

2 75% (25℃)

3 Ca(OH)2 CO2

Ca(OH)2 CO2 CaCO3 CaCO3

CaCO3  

7 2025· · A B Ca(OH)2 NaOH NaCl

A B

A B

5mL

(1) A _______( ) B _______

(2) _______

~

Na2CO3 NaHCO3 CaCl2 MgCl2

NaOH NaOH Na2CO3

(3) _______ _______

(4) Ca(OH)2 CaCl2 MgCl2 NaHCO3



NaOH _______

(1)     Ca(OH)2     NaOH

(2) 2 2 3 3Ca(OH) +Na CO =CaCO +2NaOH¯

(3)     NaOH Ca(OH)2     - Ca(OH)2 NaOH

Ca(OH)2 

(4) CaCl2

NaOH

1 Ca(OH)2 NaOH NaCl

 A B Ca(OH)2 NaOH Ca(OH)2 Na2CO3

2 2 3 3Ca(OH) +Na CO =CaCO +2NaOH¯ NaOH Na2CO3  A Ca(OH)2  B 

NaOH

2 Ca(OH)2 Na2CO3

2 2 3 3Ca(OH) +Na CO =CaCO +2NaOH¯

3 - Ca(OH)2 Na2CO3 2 2 3 3Ca(OH) +Na CO =CaCO +2NaOH¯

NaOH Na2CO3 NaOH Na2CO3 Ca(OH)2

NaOH Ca(OH)2 NaOH Ca(OH)2

4 NaOH Na2CO3 NaHCO3

CaCl2 MgCl2 CaCl2 Na2CO3 CaCO3 Na2CO3

NaOH NaOH

CaCl2 NaOH

8 2025· · 2 2H O

2 2H O

2 2H O

(1) 4mL10% 2 2H O 0.5g 2 3Fe O

______ 0.5g

2 3Fe O
2 2H O 2O

(2) 4mL______ 0.5g

2 3Fe O

2 3Fe O

(3) 2 3Fe O 0.5g 4mL10% 2 2H O

2O ______



/s 0 10 20 30 40 50 60

2 3Fe O 0 10.5 19.8 27.5 33.1 36.2 37.5
2O

/mL
0 15.2 28.6 38.9 45.3 49.7 52.1

(4) 2 2H O 2 2H O

2 2H O ______

(5) 2 2H O

______

2 3Fe O         2 3Fe O                 

(6) ______

A

B

C

D

(1)

(2) / /H2O

(3)

(4) 2 2H O

(5)

(6)BD

1 2 3Fe O
2 2H O 2O

4mL10% 2 2H O 0.5g 2 3Fe O

2

2 3Fe O 4mL

0.5g 2 3Fe O

3

4 2 2H O

2 2H O 2 2H O

5



2 3Fe O

6 A

B

C

D

BD

9 2025· · ( � �)

�

� BaCl2

BaCl2

BaSO4

BaCO3

BaCl2

� � NaCl BaCl2

( Na2SO4) BaCl2+Na2SO4=BaSO4↓+2NaCl

( )

(1) BaCl2 NaCl ______( � � � �)

(2) Na2CO3 BaCl2 ______( )

(3) Na2SO4 Na2CO3 ______

� � NaCl BaCl2



(4) BaCl2 ______( � � � �)

BaCl2

(5) ______

(6) NaCl NaCl

______

(1)

(2) 2 3 2 3Na CO +BaCl =BaCO +2NaCl¯

(3) BaSO4

(4)

(5)

(6)

1 BaCl2 NaCl

2

2 3 2 3Na CO +BaCl =BaCO +2NaCl¯

3 Na2SO4

Na2CO3

4 BaCl2 NaCl

BaCl2 BaCl2



5

6

10 2026· · � �

Ⅰ

2

2O

(1) A 2O _________

(2) B 2O _________

(3) C 2O _________( �m� �n�) C 2O

(4) 3 _________(

� 1K � � 2K �) _________

(5) _________

Ⅱ

(6) 2CO 4 2CO 10mL

AB _________

2CO 1 1 2CO

_______

(7) pH pH 6.5 7 pH

_________( )

(1) 4 2 4 2 2

Δ
2KMnO K MnO +MnO +O



(2)

(3)m

(4)     2K      

(5)

(6)     10mL

AB      10mL ( )

2CO (10mL 210mLCO )

(7) 2 2 2 3CO +H O H CO

1 A � �

4 2 4 2 2

Δ
2KMnO K MnO +MnO +O

2 B � �

( )

3 C 2O m n

m

4 2K ( ) 1
K

( ) 2K

( )

5 )

6 AB 10mL

AB

1 1 2CO 10mL ( )

2CO (10mL 210mLCO ) �1 1

2CO � ;

7 2CO ( 2 3H CO ) pH

2 2 2 3CO +H O H CO

12 2026· ·

(1)



1 250 mL 25 mL

2

_______

c 18 s c ___________

________

A b 300 s

B d

C e 0~100s

(ZnCO3) (Cu2O) 800℃

ZnCO3 ZnO

(2) Cu2O 800℃

_________________

________

(3)

_______

A 2 2 3Cu (OH) CO      B 2 3Cu (OH) Cl          C 2 2 3 2 3Cu (OH) CO Cu (OH) Cl

 2 3
Cu OH Cl _________

(4) � � 4

D ___________



H2SO4 H2O2

2 2 2 4 4 2H O +Cu+H SO =CuSO +2H O

+10mL30%

H2O2

+10mL30%

H2O2 +1mL

H2SO4

(5) H2O2 ________

_______

(1)     a          ABC

(2)     2 2

800
2 O C 4Cu Cu CO+ + ­      

(3)     C     2 3Cu (OH) Cl

(4)

(5)     2 2 2Cu+H O =CuO+H O      H2O2

1 a

18s

A b 300s

( 2FeCl )

(HCl)

B d

C e



0 100s

ABC

2 ( 2Cu O ) 800℃

2 2

800
2 O C 4Cu Cu CO+ + ­

3

2 2 2Cu(OH) +2HCl=CuCl +2H O 2 2 2Cu(OH) +2HCl=CuCl +2H O

 2 3
Cu OH Cl C

,  2 3
Cu OH Cl

4 A B

C D

A D B D

C D

5 Cu 2 2H O 2 2 2Cu+H O =CuO+H O

2 2H O

13 2026· · � �

(1)

_________ _______

NaHCO3

Na2CO3

��



(2) NaHCO3 Na2CO3 ________

100 mL pH 1.5 37℃

pH 3~5 pH

(3) Na2CO3 _________

Na2CO3

1 Na2CO3 NaHCO3

(4) Na2CO3 NaHCO3 pH 11 9 Na2CO3 NaHCO3

______ � � � �

2 Na2CO3

500 mL 100 mL pH=1.5 1 mL/min pH=1.5

1.0 g Na2CO3 pH pH

Na2CO3 NaHCO3

(5) NaHCO3 Na2CO3 pH 5 Na2CO3________

Na2CO3

(6) � 2�

________

________

(7) � � � �

________ ________ � � �

� � �

(1)     Al OH 3+3HCl=AlCl3+3H2O     



(2) /

(3)Na2CO3+2HCl=2NaCl+H2O+CO2↑

(4)

(5) pH 5

(6)          

(7)          

1

Al OH 3+3HCl=AlCl3+3H2O

2

3

Na2CO3+2HCl=2NaCl+H2O+CO2↑

4 pH 7 pH Na2CO3 NaHCO3 pH

11 9

5 pH 5

6

7

14 2026· ·

(1) ___________( )

(2) ___________

(3) 1 HCl NaCl



2 HCl NaCl Na2SO4

3 ___________

Na2SO4 BaCl2

(4) ___________

3

(5) 3 ___________

(6) ___________( ) 3

A B C D

(1)

(2) 3 2 2 22 H OCaCO HCl CaCl CO+ = + + ­

(3) 2HCl NaCl BaCl

(4)

(5) NaCl NaCl 3AgNO AgCl

(6)BC

1 2 4Na SO 3CaCO 2BaCl

2 4Na SO

2

3 2 2 22 H OCaCO HCl CaCl CO+ = + + ­

3 HCl 2 4Na SO NaCl 2BaCl

2 4Na SO 2BaCl 2HCl NaCl BaCl 3

4 3 HCl 2BaCl HCl HCl

2BaCl

5 NaCl NaCl Cl- AgCl

2BaCl 3

6 3 2Ba +



A HCl NaCl 2BaCl

B
2

4SO - 2Ba +
2BaCl

C
2

3CO - 2Ba +
2BaCl

D 2BaCl HCl

 BC

15 2026· · ( )

[ ]

[ ]

[ ]50g

[ ]

[ ]

I

200mL

92℃

(1)

___________

(2) ________

II

� �

2Al+2NaOH+2H2O=2NaAlO2+3H2↑

(3) NaOH NaOH ______



(4) 1 1

__________

III

( ) 50g

200mL pH

2 110s

(5) _______ ______

(6)110~1856s pH ____________

(1)

(2)

(3)  2 2
CaO H O=Ca OH+

2 2 3 3Ca OH +Na CO C( ) aCO +2NaOH¯

(4)

(5)          

(6)110s 880s pH 880s 1856s

pH

1

2

3

 2 2
CaO H O=Ca OH+



2 2 3 3Ca OH +Na CO C( ) aCO +2NaOH¯  

4

5 92℃  2

60℃

( )

 

6 110s 880s pH 880s 1856s

pH

16 2025· ·

(1) � �

Fe2O3·xH2O ______

______( )

a     b     c     d

(2) � �

______

______( � � � �)

(3)� �H2O2 � NO H2O2

___________

2

2 2 3 2

FeCl
2NO 3H O 2HNO 2H O+ + NO 2 120℃ NO

_______



Fe2O3·H2O

( Fe Fe2O3 ZnO) Fe2O3·H2O

� �  2 4 2 2 4 2 43
Fe SO SO 2H O 2FeSO 2H SO+ + = +

(4) _______

(5)� � Fe2O3 H2SO4 ______ H2SO4

______

(6)� � Fe2O3 pH 3.2~6.2 pH 7.5 ______

pH pH

Fe(OH)3 1.5 3.2

Zn(OH)2 6.2 8.2

(7)� � _______

Fe2O3·H2O

Fe2O3·H2O H2S

(8) Fe2O3·H2O H2S Fe2S3·H2O ______

O2 Fe2S3·H2O Fe2O3·H2O S

(9) � � 266.0gFe2S3·H2O O2 Fe2O3·H2O H2S 5.1g

Fe2O3·H2O 100%´ _______%

Fe2O3·H2O _______

(1)     2O
2H O      a

(2)     2 3 2Fe O 3CO 2Fe 3CO+ +      



(3)     2 2Fe 2HCl FeCl H+ = + ­      

(4)

(5)      2 3 2 4 2 4 23
Fe O 3H SO Fe SO 3H O+ = +      2 4H SO

(6) 2Zn(OH) ZnO

(7) 2BaCl Ba(NO3)2

(8) 2 3 2 2 2 3 2 2Fe O H O 3H S Fe S H O 3H O× + = × +

(9)     � � 2 3 2Fe O H O× z

2 3 2 2 3 2Fe S H O ~ Fe O H O

226 178

266.0g z

× ×

226 266.0g

178 z
=

z≈209.5g

2H S 5.1g Fe2O3·H2O m

2 2 3 23H S ~ Fe O H O

102 178

5.1g m

×

102 5.1g

178 m
=

m=8.9g

Fe2O3·H2O 209.5g 8.9g 200.6g- =

Fe2O3·H2O
200.6g

100% 95.8%
209.5g

= ´ »      � � 2 3 2Fe O H O× S

1 2 3 2Fe O H Ox× 2O

2H O

a

2 2 3Fe O

2 3 2Fe O 3CO 2Fe 3CO+ +

3 2 2Fe 2HCl FeCl H+ = + ­

120℃

NO

4



5 Fe2O3 H2SO4  2 3 2 4 2 4 23
Fe O 3H SO Fe SO 3H O+ = +

� �

6 2Zn(OH) pH 6.2 pH 7.5 2Zn(OH) ZnO

7 � �
2

4SO - 2

4SO - 2Ba +
4BaSO

2BaCl Ba(NO3)2

8 Fe2O3·H2O 2H S Fe2S3·H2O H2O

2 3 2 2 2 3 2 2Fe O H O 3H S Fe S H O 3H O× + = × +

9

� � Fe2O3·H2O S Fe2O3·H2O

17 2026· · � �

( 3CH COONa )

(1) ______

______( )

(2) 3CH COOH ( 2 3Na CO )

3 2 3 3 2 22CH COOH Na CO 2CH COONa CO H O+ = + ­ + 82 g

Ⅰ

� �

Ⅱ

/℃ 0 20 40 60 80 100

/g 36.2 46.4 65.6 139 153 170

(3) 76.5 g 50 g ______℃

20℃

(4) ______



(1)      2 2
CaO H O Ca OH+ =      ( )

(2) 82 g x

3 2 3 3 2 22CH COOH Na CO 2CH COONa CO H O

106 164

82gx

+ = + ­ +

106

164 82g

x
=

x=53g

82 g 53g

(3)80

(4) ( )

1 CaO  2 2
CaO H O Ca OH+ =

(

)

2  

3 76.5 g 50g
76.5g

100g 153g
50g

´ = 153g

80℃ 80℃

4 (

)

18 2025· ·

2050

H2 CO2 CH3OH

H2O CO2 CH3OH H2 CO CH4

� Bi2Te3

�



(1) ______

(2) ______

(3) ______

(4) ______

A B

C D

(1) / (

(2)

(3) 4 2 2 2CH +2O CO +2H O

(4)ABD

1

2  � � 

3 � H2O CO2 CH3OH H2 CO CH4 �

CH4 4 2 2 2CH +2O CO +2H O

4 A    

B 

C 

  

D 

ABD

19 2025· ·

2025  PVC PC(

) PVC

PC( )



(1)  PVC  ( )

A B

(2) (C2H2) ( CaC2)

____________ CaC2 +2

___________

(3) PVC PC  ( )

A PVC B PVC

C PC D PC 

(1)B

(2)      2 2 2 22
CaC 2H O Ca OH C H+ = + ­      -1

(3)B

1 PVC B

2 2CaC  2 2 2 22
CaC 2H O Ca OH C H+ = + ­

2CaC +2 2CaC

-1

3 A PVC

B PVC

C PC

D PC

B

20 2025· ·

    2 2CO 95.3% N 2.7% (2.0%)  2 3 2 3Fe O Al O MgO

  4CH  2CO �

� 1  2CO  4CH  2CO

2



  

(1) 1 � � ___________

(2) 2  2CO ___________

(3) 1  2O ___________( � � � �)  

2O

(4)  2O  2O ___________

(1) 2 2 4 2CO +4H CH +2H O

(2)

(3)

(4) /CO2

1 1 � �

2 2 4 2CO +4H CH +2H O

2 2

3 O2

4

CO2

21 2025· ·

2025 3 17 � � 5 400

2021 2023

1



1﹣SP 2﹣CNT

2( ) � �

(1) (LiFePO4) +5 +1

______

(2) ______( )

(3) 2 ______

(1)+2

(2)

(3) 2﹣CNT 1﹣SP

1 (LiFePO4) +5 +1 -2

x    1 5 2 4 0x+ + + + + - ´ = x=+2

+2

2

3 2 2﹣CNT

1﹣SP

22 2026· ·

4~5g



/100g

mg 23.2 12.0 37.7 33.6 5.0 6.5 2.9

HCl

(1) ________

(2) 4FeSO 4FeSO ________

(3) ________

(4) ________

(1) 55.85

(2)+2

(3)

(4) 2 22 HFe HCl FeCl+ + ­

1

55.85

2 4FeSO -2 +2

3

4 2 22 HFe HCl FeCl+ + ­

23 2026· ·

1

� � 2



(1) ______

(2) ____ 2 _______________________

(3) ______

A B

C D

(1) /O/

(2)     K+     

(3)B

1 1 85.8%  

2 2 Na+ Mg2+ K+

3 A Na+ 2Mg +
A

B B

C C

D D

B

24 2026· ·

� ���

� � 1 3 10 ( )

3

1 250 1 500 1 750 1 1000 ( 3 )

1

2 1 200 1 300 1

400( ) 96h 3 2



(1) ___________( � � � �)

(2) � � ___________

A B C D

(3) 2 ___________

(4) 1 ___________( )

A

B 7

C

(5) ___________

(1)

(2)AC

(3)1 300

(4)AB

(5)

1

2 �

� AC

3 1 300

4 A 1

B 7

C 1 750 1 1000

AB

5

25 2026· ·

C

( 1) ( 100g)



/g /g /g /mg /mg C/mg

1.5 2.3 0.4 0.94 17.5 28.0 11 60 15 68 20 40

C

(1) 1 � � ___________( � � � �) 

___________ ___________

(2) 60min ___________( )

A 30min 10min

B 10min

C

(3) ___________ C

___________

(4) 1 ___________min

(5) ___________

(6) ___________

A

B C  

C

D

(1)               /Ca

(2)ABC

(3)          



(4)30

(5)

(6)AC

1 1 � �

( 100g 0.011 0.06gCa) Ca

2 A � � 30min 30min 10min

B � � 10min 0min

C � �

ABC

3 C

4 1 30min

30min 30

5

6 A � �

B 1

C � �

D

AC

26 2026· ·



0℃

48

pH

(1) ______( � �

� �) ______

(2) ______

(3) ______

(4) ______( � � � �)

(5) ______

A

B

C

(1)          

(2)0℃ 5℃

(3)

(4)

(5)AC

1

2 0℃ 0℃ 5℃

3

4

5 A.  

B.  

C.  

AC

27 2026· ·

( 2TiO )

2TiO 2Cu TiO-



2TiO ( )

2TiO � � 2TiO

2TiO

15

(1) 2TiO _______

(2) 2Cu TiO- _______( �a� �b�)

(3) 2TiO _______

(4) _______( )

2TiO

� �

(1)+4

(2)a

(3)

(4)

1 2TiO -2 2TiO

+4

2 2TiO a

b 2Cu-TiO a

3

2TiO 15 2TiO

4 2TiO 2TiO

2TiO 15



2TiO 15 � �


