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 1.   
 2.   
 3. 
 4.  

  
 

  



   
     

      
 

       
1   1,000    

  
    

    

1  
 

(organic compound)

  
  

 1.   
  

 2.    
(CO)  (CO2)
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 3.  (H2CO3)

 4.    (Na2CO3) 
 (NaHCO3)

 5.    (Na2C2O4)

 6.    (KCN)

 7.    (NH4OCN)

 8.    (KSCN)

 9.    (CaC2)

 10.      (CS2)  (CCl4)

(inorganic compound)      
     (NaCl)  (CaCO3) 

 (CuSO4)  (KMnO4) 

   1.1

1.1

1.    
 H  O  N  S  Cl  Br 

1.    

2. 2.

3.  3.

 

4. 4.

5. 5.

6.  (isomerism)   
 

 

6.

 1 



1 1 
   

   
  1.1

1.1 

6  6

1  
     1.1

1.1  
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 1. 

    C2Cl2F4 C12H22O11 CH2O MgC2

    KHCO3 NaOCN C2H6O HCOOH

    CO CCl4 CH3NH2

 2.  X   X  
 

 3.  X  Y  5  

     X  Y

   X  Y  
 4.  A  810    A

 
5.   

 1. 

    
    

 2. X  X  
 

 3.  X Y  5  

    X Y

  X Y  
 4.  A  810    A

 
5.   

C2Cl2F4 C12H22O11 CH2O MgC2

KHCO3 NaOCN C2H6O HCOOH

CO CCl4 CH3NH2
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C
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H  C  C  H
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C CH

H

H

H

H
H

C
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(open chain)

 (straight chain)   
(branched chain)

(close chain)  (cyclic)
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H�C�C�C�C�H

H H

H H

H

H

H

H

 (C4H10)

H�C�C�C�H

H
H

H
HC
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(isomerism)  (isomer)

  (structural isomer) 

1  C4H8  C5H12  C2H6O  

C4H8  5  

C5H12  3  

C2H6O  2  

    

CH2�CH�CH2�CH3 CH3�CH�CH�CH3 CH2�C�CH3

CH3

H2C

H2C

CH2

CH2 H2C�CH�CH3

CH2

CH3�CH2�CH2�CH2�CH3 CH3�CH�CH2�CH3

CH3

CH3�C�CH3

CH3

CH3

CH3�CH2�CH2�CH2�CH3 CH3�CH�CH2�CH3

CH3

CH3�C�CH3

CH3

CH3

CH3�CH2�OH CH3�O�CH3CH3�O�CH3CH3�CH2�OH

    

 1 



2       

.        .

. 

         C8H18   
  (   CH3  2  4 )   

         

3         

.        .

.        .

.   

            C5H12  
       5  (

)            
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4 3 2 1

1
2

1

3

2

4

3

5

4

6

5

CH3 � CH � CH2 � CH � CH3

CH3 � CH2 CH3
CH � CH2 � CH � CH2� CH3

CH3

CH3

CH3

CH3 � CH � CH � CH � CH3

CH3 CH3 CH3

H � C � C � C � C � H

H  H  H  H

H H
C H

H

H
H

H � C � C � C � H

H

H

H

H

H

H

H H
C

C
H H

H � C � C � C � C � C � H

H  H  H  H  H

H  H  H  H  H

H � C � C � C � C � H

H  H  H  H

H H
C H

H

H
H

1 1

1

1

1

2 2

2

2

2

3 3

3

3

5

3 4

4 4

4

5

5

H � C � C � C � H

H

H

H C H

H

H C

H H

H

H
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 1.  CH3Cl   

    
 3  
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 2.  C2H4Cl2     
      

  

 3.  C2H2Cl2     
  

       
 (cis)    (trans) 
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 1.  
  1.1

    . .

  1.2

    . .

  1.3

    . .

  1.4

    . . . .

  1.5

    . . .

 2.  C3H6O  

 1.  
 1.1

    . .

1.2

    . .

 1.3

    . .

 1.4

. . . .

 1.5

    . . .

 2.  C3H6O  

CH3�N�CH2�CH2�CH3

CH3

HN�CH�CH3

CH2H2C

CH2�CH�CH2�CH2�OH H2C�CH�OH

CH2H2C

CH3�CH2�CH�CH2�CH3

CH3

CH3�CH2�CH�CH3

CH2

CH3

H � C � C � C � H

H

Cl

Cl

H

H

H

H � C � C � C � H

H

Cl

H

H

Cl
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H � C � C � C � H

Cl

Cl
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H � C � C � C � H

H

H

Cl

Cl

H
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H � C � C � C � H

H

H

OH

H

H
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H � C � C � O � C � H
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H

H

H
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(molecular formula)

 1  
   

 C2H4O2  C2H6O 
 C12H22O11

(structural formula)

 1  
  
 

 3   

1 
(Lewis structure) 

 
 

 1  (�)  1  
2  (�)  2   3  (�)

 3   1.2

1

1

3

2

 1 



1.2

 
(ethanol) 

C2H6O H � C � C � O � H

H

H

H

H

(acetic acid) 
C2H4O2 H � C � C � O � H

H

H O

(acetylene) 
C2H2 H    C    C    H H � C � C � H

 

 
(condensed structural formula) 

   
   

1     1.3

1.3

C5H12 
CH3 � CH � CH2 � CH3

CH3

(CH3)2CHCH2CH3

C6H14
CH3 � CH2 � CH � CH2 � CH3

CH3

(CH3CH2)2CHCH3

C5H14N2 CH3 � CH2 � CH2 � CH2� CH

NH2

NH2

CH3(CH2)3CH(NH2)2

 

H    C    C    O    H

H

H

H

H

H    C    C    O    H

H

H O
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(bond-line structural formula) 
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H
H

H

HHH

H2C

H2C

C
CHCH�CH2

CH2

H2

C
C

C
C

C

C

H

H

H

C N C H

H H
H

H

H

H H

C
H

H

HC

HC
C

CH

CCH2NHCH3 N

H

8  6

1.

2.

(CH3)4C

3.

N

4.

5.

N

1.

2.

(CH3)4C

3.

N

4.

5.

N

H � C � C C � C � H

H

H

H

H

HC

C
H

H

HHH

H � C � C � C � C � O � H

H H H

HH C

H

H H

9 1 



 

 
  

(functional group)   

    
  

 
  

  
 2  

 
  1.2

2

3

3

 6

1.
2 

(a
lip

ha
ti

c 
hy

dr
oc

ar
bo

n)

 

 
 

  

 
 

 
 1 

(�
O

H
) 

 
 (C

H
3 

�
O

H
)

(�
O

�
) 

 
 (C

H
3 

�
O

�
C

H
3)

(�
C

�
O

H

�

)
 

 (H
�

C
�

O
H

O

)

(�
C

�
O

�

�

) 
 

 (H
�

C
�

O
�

C
H

3

O

)

(�
C

�
H

�

) 
 

 (H
�

C
�

H

O

)

 (
�

C
�

�

)
 

 (C
H

3 
�

C
�

C
H

3

O

)

(�
N

H
2)
 

 
 (C

H
3 

�
N

H
2)

(�
C

�
N

H
2

�

)
 

 (H
�

C
�

N
H

2

O

)

(a
lic

yc
lic

 h
yd

ro
ca

rb
on

)

 
 

 
 

 (C
6H

10
)

(a
ro

m
at

ic
 h

yd
ro

ca
rb

on
)

 

 

 13
9

 

 (C
10

H
8)

H
�

C
�

C
�

C
�

H

H
H

H

H
H

H

H
�

C
�

C
�

C
�

H

HH
C

C
H

HH

H

H
H

C

 (C
nH

2n
�

2)
 

 (C
nH

2n
�

2)
 

 (C
nH

2n
) 

 (C
3H

8)

 (C
3H

4)

 (C
3H

6)

 1 



   1.5

1.5

 (alcohol) � OH  (hydroxyl)

 (ether)

� O � R 

� O � 

 (alkoxy) 

 (oxy)

(carboxylic acid) � C � OH

O
  (carboxyl)

 (ester)

� C � O � R

O
 

� C � O �

O
 

(alkoxy carbonyl)

(oxy carbonyl)

 (aldehyde)  � C � H

O
 (carboxaldehyde)

 (ketone)  � C �

O
 (carbonyl)

 (amine) � NH2  (amino)

 (amide)  � C � NH2

O
 (amide)
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      H H

 (C2H6) 

 (C2H4)  

H               H
C�C

H               H

      H H

H � C � O � C � H
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      H H H
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      H H H
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      H O H
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 (CH3COCH3) 
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      H

 (CH3OH) 

      H O

H � C � C � OH

      H
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      H O H H
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(C6H12)
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 1.   
 

  1.1       1.2       

  1.3       CH3 � CH � CH3

CH3

1.4       CH3 � CH � CH � CH3

  1.5       1.6       

 2. 
  2.1 CH3CH2CH2COOH 2.2 HCOOCH3

  2.3 CH3OCH2CH3 2.4 CH3CH2CH2OH

  2.5 CH3COCH2CH3 2.6 HCHO

  2.7 CH3CH2NH2 2.8 HCONH2

 3.  
  3.1 CH3OCH2CH3  CH3CH2CH2OCH3 3.2 (CH3)2CHOH  CH3CH2CHO

  3.3 CH3COOCH2CH3  CH3CH2CH2COOH 3.4 CH3CH2CONH2  (CH3)2CHNH2

  3.5 CH3COCH3  CH3CH2OCH3 3.6 CH3CONH2  CH3CH2NH2

 1.   

 1.1       1.2      

 1.3       CH3 � CH � CH3

CH3

1.4       CH3 � CH � CH � CH3

 1.5       1.6      

 2. 
 2.1 CH3CH2CH2COOH 2.2 HCOOCH3

 2.3 CH3OCH2CH3 2.4 CH3CH2CH2OH

 2.5 CH3COCH2CH3 2.6 HCHO

 2.7 CH3CH2NH2 2.8 HCONH2

 3.  
 3.1 CH3OCH2CH3 CH3CH2CH2OCH3 3.2 (CH3)2CHOH  CH3CH2CHO

 3.3 CH3COOCH2CH3 CH3CH2CH2COOH 3.4 CH3CH2CONH2 (CH3)2CHNH2

 3.5 CH3COCH3 CH3CH2OCH3 3.6 CH3CONH2 CH3CH2NH2
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Process Attribute
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1.  
 2. 
 3.  

  3.1 

  3.2

  3.3

  3.4

 4.  63.11  11.92  24.97

 5.  

  5.1 CH3�CH�CH2�CH�C�O�O�H

CH3 CH2�CH3

  5.2 

NH2

  5.3 CH3�CH�CH�CH�CH3

CH3

  5.4 

 6.   

  6.1 CHCCONH2 6.2 CH3CH2CHCH2

  6.3 HCONHCH2CCH 6.4 CH2CHCN

CH3

CH3

CH3CH2CH2CH2OH CH3CH2CH2OCH3 CH3CH2CCH3

O

CH3CCH2CH2CH3

O

H2C � CHCH2CH2CH3

O

OH

CH3CH2CHCCH3

O

CH3CH�CCCH3

O

CH3CH�CCH2CH

O

CH3CH3 CH3
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 7. 

 8. 

CH3CH�CHCH(CH3)CH2 CH3   

 9.  C7H12  C7H12  

9.1 2 0  

9.2 0 0 2 

9.3 0 1 

 10.  
  10.1 CH3CHO  CH3CH2OH 10.2 CH3OCH3  CH3COCH3

  10.3 CH3COOH  CH3COOCH3 10.4 HCOOH  CH3CH2CH2COOH

N
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