


310K

01 02 03 04 05 06

07 08

09 10 11 12

01 02 03 04 05

06 07 08 09 10

11 12 13 14

01

.

02 = +273 100æ

100+273=373(K) .

03 .

04

.

05

,

.

.

06

D

07

08 20æ 70æ

20æ 70æ .

09

10

01

02 = +273

0(æ)+273=273(K) .

03 D>B>C>A

A D

.

04

.

.

05 A

B .

.

07 A

.

B

.

= +273

37(æ)+273=310(K) .

02

11

12

13

14



03

08

09 .

10

11

12 ,

.

01 02 03 04 05

06 07 08

09

10 11 12 13

01 02 03 04 05 A

06 07 08 09 10

11 12 13 14 15 3

16

01 , , ,

.

02 1 kg 1æ

1kcal , 2kg 35æ

70kcal .

03 = _ _

= ._

04 = _ _

=0.093_0.4_(100-50)=1.86(kcal)

05

. A

.

06

.

300g 15æ_;3!;=5æ .

07

. 5 A

B A B=10æ 25æ=2 5

5 2 .

08 = =

=1(kcal/kg æ)

09 1æ

, kcal/æ, J/æ, cal/æ .

10 kcal/æ, cal/æ, J/æ .

11 = _

. A

B=3 1 A B=3 1 .

12

13 = _ =0.55_4=2.2(kcal/æ)

14 = _ _

=1_3_(50-30)=60(kcal)

= _ =1_3=3(kcal/æ)

15 B A 3 .

A B 3 .

16 A B

A B=2 1

A B=1 2 .

B =30kcal/æ_2=60kcal/æ .

2
0.1_(30-10)_

4kcal/æ

= _ _ ,

1kcal/kg æ =1_5_15=75(kcal) .

= _ =0.40_10=4(kcal/æ) .



B A

01 02 03 04 05

06 A 07 08 09 10

11 12 13

01

02

.

03

04

05

06

07

08

09 1L

,

.

10

(B)

, (A)

.

04

01 1kg 1æ

.

1æ

02

.

100g 3æ_2=6æ ,

600g 3æ_;3!;=1æ .

03 B 20æ 8

40æ 16 .

04 = =22æ

40æ-22æ=18æ .

05

.

.

06 .

3 3 .

07 B A 3

A B 3 .

08

09

.

10 A B

. A

B A

.

11 A 60æ A

4kcal/æ_60æ=240kcal .

12 A = B ,

2 kcal/kg æ_4kg_(120-60)æ=c_40 kg_(60

20)æ c=0.3kcal/kg æ .

13 4 30æ

1kcal/kg æ_0.3kg_30æ=9kcal .

12.1kcal
0.11kcal/kg æ_5kg



22 kcal 54 kcal 36 kcal

01 02

03 04

05 A B 06 07 08

09 10 11

01

02

03

04

05

06

07

05

11

12

13

08

09 20æ 4~0æ

.

10 B

,

D

.

11

(K)= (æ)+273

=60+273=333(K) ,

( F)=;5(;_ (æ)+32

=;5(;_60+32=140( F) .

A B

.



06

= _

0.55_4=2.2(kcal/æ) ,

0.4_5=2(kcal/æ) .

1.1 .

,

.

A ,

B .

1 kcal 0.125 kcal/kg æ1 kcal 0.125 kcal/kg æ

.

=1 kcal/kg æ_0.2 kg_(20-

15)æ=1kcal

=

_0.1 kg_(100-20)æ=1 kcal

0.125kcal/kg æ

.

. A E A

.

.

=0.11_2_20=4.4(kcal)

=0.11_20_10=22(kcal)

=0.09_30_20=54(kcal)

=0.03_40_30=36(kcal)

=0.11_20=2.2 kcal/æ

=0.09_30=2.7 kcal/æ

=0.03_40=1.2 kcal/æ

= _ _

. 200g

30æ 600 g

10æ .

=

A

B .

,

.

_0.2 kg_(80æ-30æ)=1 kcal/kg

æ_0.25 kg_(30æ-10æ)

0.5 kcal/kg æ .



0707

01 02 03 04 05

06 07 08

4 09

10 11 12 13 14

01 , , , 4

.

02

03 4

.

04

4

4

, .

05

, 4

.

06

=2 1 A

, B .

07

08

, 4

.

01 02 03 04

05 06 07 08 09

10 11

12 13

02

4

.

03

4

.

04

05 A B

2 1 .

06 Cu, Cl, H

07

92

08

4

H Cl Fe Na

, 110

.

09

10

11 Ca , Na , C , Fe

12

13 (Cl) ,

(Si) .

14 , Hg .



08

01 02

03 04 05 06

Ca Na 07 08 09 10

11 12 13 14 A C B D

06

07 A B

.

08

09

10 Ar .

11 1 .

12 1

.

13

14

15 H( ), O( ), I( ), P( ), Br( )

.

. , .

01

03

04

05

09

10 + , +

+ + + ,

+

12

13 (Cl) , (H)

.

01 02 03 04 05

06 07 08

09 10 11 12 13

14 15

01

02

03

04

05



H±

Cl— Ca¤ ±, Br—

01

02

03

04 J

05

06 (+) (-)

07

08 (+)

(-)

H±

09 3 5

2 2

10 1 +1

11 Cl— Cu¤ ±

CO£¤ — NH¢±

12 2 +2

1 -1

13 16

16 S¤ —

18

14

(+) , (-) .

0909

06 A

. A

.

07

08

09 18 .

10 Br( ) .

11 Hg ,

(Al) .

12

13 , , ,

,

1 1 ,

.

14

01 02 03 04 05

06 07 08

09 10 11 12 13

14



010

01 02 03 04

05 06

07 08 09 10

11

12

01

02

03

04
(+)

05 = =

06 (+) ,

.

07

08 = 12

(+)

12 (-) 12

09 2

10 2

10

11

12 H, He, O, Ne, Mg, S,

Cl

S 2 Cl 1 Ar

4

4

4

4

4 , , ,

4 , 4

( , , , ) .

4

Na K

Au Mg



= =

C 6 N 7

J

(+) (-)

(+)

-, +

8 8 O

2 O¤ —

Ca¤ ± 2

O O¤ — Na Na± Mg

Mg¤ ± Cl Cl—

011

4

4

1 17 18

1

18

Li, Na, K

18

(+)

Na Li K Ca



012

1kg 1æ

A B

4

F Fe

F

18

(G)

A

1

= +273

0K=-273æ 273K=0æ

=;5(;_ +32 140 F=60æ

-273æ=0K<273K<10æ<140 F

D>A>C>B B D

A B

= _

= =

= _ _

=

= =0.21(kcal /kg æ)

B = A

0.8_20_1=m_40_1  m=0.4(kg)

3.15
0.3_(80-30)

_

_ _

F



013

01 02 03 04 05

06 07 08 B

09

10 3 11 12 13

01

02

03

04

(-) -8

16 16

2 18 -2

05

06 E

07 A B

09

>10% >20%

10

3

11

12 (0æ)

13

99.999%

01 02 03 04 05

06 07 08 09 10

11 12

01

02 2

03

04



014

2

01 02 03 04 BA 05

06 07 08 09 10 11

2

12

13 A, C, D, G 14

01

1 1

02

03 CaCl™ MgO

NaOH Li™SO¢

04 A -1 B +1

1 1

BA

05 Na±

Cl—

06

07 1 1

08

09 CaCl™ Ca¤ ± Cl— 1 2

10 1 1

11

05

D

E

06 78æ 100æ

B D

07 B

08

09

10

11

12



015

01

02 A +2 B -1

0 A 1

B 2

03 A +2 B -1

04 Na™CO£ CaS MgS CaCO£

05 A B +1, +2 C D

-1, -2 A C, B D

1 1

06

07 2 1 1

08 HF 1 H™O H™S

2 NH£ 3 CH¢

4

09

1

10 A B

2 1 H™O

11 (CaCl™) Cl— Ca¤ ±

2 1

12

01 02 03 04 05 06

07 08 09 10 11 12

13 2

H™O

NaF

01 02 03 04 05

06 07 08 09 10

11 12 13 14 9

NaCl KCl

MgSO¢ CaO

_

+ _ =0

12

13

A, C, D, G

14

3 4



016

01 02 03 04 05 06

07 08 09 10 C¢H¡º 11

12 13

14

01

02

AB .

03

04 8 , 12 , 6

, 8 , 15 .

05 3CH¢

06 (O) 2

(H) 2 .

07 5NH£ 1 3

5 20

08

09

10

11 C•H¡ºN¢O™

(LNG)

12

2 1

14 4

(CH¢O)

01

02

03 1 1

04

H™ CH¢ NH£

H™O™

05 3 ,

5 15

06

07 CO™ 1 2

1

08

09

10 CaCl™

11 LPG

12

13 CH¢O

NH£ CH¢

C¡ºH•

14 C™H§O



017

C F

A .

B .

.

0æ

1 1

KCl MgO CaCO£

NaCl

M +2 X -1

M X 1 2

MX™

AlCl£

CO£— 1 3

1 1

AB™ A 1 B 2

(H™O)

4

1 1

4

1

H™ 1 H™O 2

HCl 1 NH£ 3

1 1

O™ NH£ H™O™

CO™

1

3 3

C£H•



018

01 3

, .

02

03 1g 4kcal

.

.

04

05

06

07 3 , , ,

, , .

08 ( 66%)

, .

09

01 02 03 04 05

06 07 08 09 10 11

12 2000 kcal 13 14 15

C

66% .

3

, , .

C

,

,

(5%)

(1%)

MgCl™ MgO

100æ

0 Na Cl

1 1

Mg¤ ± Cl— 1 2

MgCl™

Mg¤ ± O¤ — 1 1

MgO

1 4

1 3 NH£

O

C CO™

H™ 2 1

2H 2

C£H•

(C™H¢O™)



019

01 02 03 04

05 06 07 08 09

A C E 10 11

12 13 14

01 3

.

02

03

04

.

05 1g 4kcal , 1 g

9 kcal, 1 g 4 kcal .

, ,

.

06 , ,

3 .

07 ,

, , .

08

09

10

12

13 A

14

10 A , B¡ ,

B™ , D

11 A

.

A ,

B ,

C ,

D

12 1g 4kcal

(400g_4kcal/g)+(100g_4kcal/g)=2000 kcal .

13

15 1⁄

01 02 03 04 05

06 07 08 09 10

11 A B C 12

13 14 15

01

3

A B



020

01 02 03 04 B 05 06

07 08 09 10

11 12 13 14

01

02

03

04 35~40æ

B

05 3

06

07 E 3

08 3

09

10

11

12

13

D

14

02

03

04

05

06

07

08

09

10

12

13

14 ( ,

, A D E K) ,

( , , , , B

C) .

15



021

01 A B

02 B( ) D( ) A( )

C( )

03 B

04

05

A

D

D

A C B D

06

08

.

A .

C D .

D .

09

10

01 02 03 04 05 06

07

08 09 10

11 12 13

13

14

01 02 03 D 04 05

06 07 08 09 A , B

10 11

12 13 14

01

02 A B

C

D

03 55%

04

05

06

07 A , B , C , D

08 2 2

09

10

12



022

> >

> > .

(

66.0%) , (16.0%), (13.0%)

.

A 3 , B

3

.

C, H, O , 1 g 9kcal

.

3

B¡ B™

3

.

3

,

.

, C, ,

, , , A, D (A)

.

C

11

12

13



023

3

C

A

.

,

,

C

.

B

A B

.

B(

), C( ) .

B, D, ,

A, C, , =1 4

_ A B

2 3 3 2

4



024

A

B

A C B .

C>B>A .

A C B .

B .

1803 1897

1911

1913

D F( )

1 17 18

A 1

(+) 17

1 (Cl—)

A B C

Mg¤ ± Cl— 1 2 MgCl™

(H™O™) 2 2

N™

CO™

35~40æ

C

A , B , C , D , E , F

A , B , C , D


