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ςϴϟΎΨϤϟ΍ ϭ ΕΎΒϛήϤϟ΍ ϭ ήλΎϨόϟ΍ 
 

    ήμϨϋ 
  ΔϴϘϧ 
          ΐϛήϣ 

 
ΓΩΎϤϟ΍ 

 
        ΓΪΣϭ ΔϟΎΣ ϑϮθΗ ϚϨϴϋ : βϧΎΠΘϣ 
  ) ϞϋΎϔΘΗ Ύϣ βΑ ΪΣ΍ϭ ϥΎϜϤΑ Ω΍Ϯϣ ΔϋϮϤΠϣ ( ςϴϠΧ 
        

 : βϧΎΠΘϣ ήϴϏ Ϧϣ ήΜϛ΃ ΰϴϤΗ ϚϨϴϋ
. ϥϮϟ ϭ΃ Δϴ΋Ύϳΰϴϓ ΔϟΎΣ 

-  ˮ ςϴϠΨϛ ϒϨμϳ ΔϴϟΎΘϟ΍ Ω΍ϮϤϟ΍ ϱ΃ 
( ΃ ˯ΎϤϟ΍ )     ( Ώ κϟΎΨϟ΍ ΐϫάϟ΍ Ϧϣ ΐϟΎϗ ) 
( Ν ϡΎότϟ΍ ΢Ϡϣ )     ( Ω  ˯΍ϮϬϟ΍ ) 
 

-  : Ϫϧ΃ ϰϠϋ ˱Ύϴ΋ΎϴϤϴϛ ϲϘϨϟ΍ ˯ΎϤϟ΍ ϒϨμϳ 
΃ ( ήμϨϋ )     ( Ώ βϧΎΠΘϣ ήϴϏ ςϴϠΧ ) 

 βϧΎΠΘϣ ςϴϠΧ ) Ν (                 ) Ω (ΐϛήϣ 
 
- ˮ ΔϴϘϧ ΓΩΎϣ ήΒΘόϳ ϲϠϳ ΎϤϣ Ύϳ΃ 

ήΤΒϟ΍ ˯Ύϣ ) ΃ (     ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ϝϮϠΤϣ ) Ώ (   
ϡϮϴγΎΗϮΒϟ΍ ΪϳέϮϠϛ )  Ν (    ˯΍ϮϬϟ΍ ) Ω ( 

 
 
- ϲϠϳ ΎϤϴϓ ) βϧΎΠΘϣ ήϴϏ = ύ ˬ βϧΎΠΘϣ = ϡ ( βϧΎΠΘϣ ήϴϐϟ΍ ςϴϠΨϟ΍ϭ βϧΎΠΘϤϟ΍ ςϴϠΨϟ΍ ΩΪΣ : 
 

• ˯ΎϤϟ΍ ϲϓ ϝϮΤϜϟ΍ 
• ˯ΎϤϟ΍ ϲϓ Ζϳΰϟ΍ 
• ˯ΎϤϟ΍ ϲϓ Ϟϣήϟ΍ ΕΎΒϴΒΣ 
• ήΤΒϟ΍ ˯Ύϣ 
• ϲϘϨϟ΍ ˯΍ϮϬϟ΍ 
• ήϜδϟ΍ ϝϮϠΤϣ 
• ΏήΘϤϟ΍ ˯΍ϮϬϟ΍ 
• ΪϳΪΤϟ΍ ΓΩ΍ήΑ ϊϣ Ϟϣήϟ΍ 
• ΔϳίΎϐϟ΍ ΕΎΑϭήθϤϟ΍ 
• ΐϴϠΤϟ΍ 

 
- : ˰Α ϢΘϳ )ΐϴϠΤϟ΍( Ϟ΋Ύγ ϲϓ ΔϘϠόϤϟ΍ ΕΎϤϴδΠϟ΍ Ϟμϔϟ ΔϘϳήρ Ϟπϓ΃ 

 ) ΃ (΢ϴηήΘϟ΍      ) Ώ (ήϴΨΒΘϟ΍   
ϱΰϛήϤϟ΍ Ωήτϟ΍ ) Ν (     Ω (ΪϳήΒΘϟ΍ ) 



 

-  : ˰Α ϢΘϳ ˯ΎϤϟ΍ ϭ Ϟϣήϟ΍ Ϧϣ ςϴϠΧ ϲϓ ΕΎϤϴδΠϟ΍ Ϟμϔϟ ΔϘϳήρ Ϟπϓ΃ 
 ) ΃ (΢ϴηήΘϟ΍      ) Ώ (ήϴΨΒΘϟ΍     

ϱΰϛήϤϟ΍ Ωήτϟ΍ ) Ν (    ΪϳήΒΘϟ΍ ) Ω ( 
 
- : ˰Α ϥϮϜΗ ϝϮϠΤϤϟ΍ ΔϴϘΑ Ϧϋ ˯ΎϤϟ΍ ϲϓ Ώ΍άϤϟ΍ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ΢Ϡϣ Ϟμϔϟ ΔϘϳήρ Ϟπϓ΃ 

 ) ΃ (΢ϴηήΘϟ΍      ) Ώ (ήϴΨΒΘϟ΍     
ϱΰϛήϤϟ΍ Ωήτϟ΍ ) Ν (    ΪϳήΒΘϟ΍ ) Ω ( 

 
-  ϦϴϟϭίΎΠϟ΍ϭ ˯ΎϤϟ΍ϭ ήϜδϟ΍ϭ ΢ϠϤϟ΍ϭ Ϟϣήϟ΍ Ϧϣ Ϟϛ ςϠΧ ΪϨϋ ΔΠΗΎϨϟ΍ Δϴ΋Ύϳΰϴϔϟ΍ ΕϻΎΤϟ΍ ΩΪϋ Ϣϛ

ˮ ˱΍ΪϴΟ ˱ΎτϠΧ 
( ΃ ) 5      ( Ώ ) 3    
( Ν ) 2      ( Ω ) 4 
 
- ϲϫ ϦϴϣΎΘϴϔϠϟ ΔϴΌϳΰΠϟ΍ Δϐϴμϟ΍ ΖϧΎϛ ΍Ϋ·  :P14O14CoN88H63C   ΓΩϮΟϮϤϟ΍ ήλΎϨόϟ΍ ΩΪϋ Ύϣ

Ώ ϦϴϣΎΘϴϓ ˯ϱΰΟ ϲϓ12 ˮ 
 ( ΃ ) 5              ( Ώ ) 181     
( Ν ) 6       ( Ω )  7 
 

ΔϴγΎϴϘϟ΍ Δϴ΋Ύϳΰϴϔϟ΍ ΎϬΗϻΎΣ ϭ ΓέϮϬθϤϟ΍ ήλΎϨόϟ΍ ξόΑ 
 

ΔϳίΎϐϟ΍ ήλΎϨόϟ΍ ΔϠ΋Ύδϟ΍ ήλΎϨόϟ΍ ΔΒϠμϟ΍ ήλΎϨόϟ΍ 
) Γέάϟ΍ ΔϳΩΎΣ΃ ( 

He ϡϮϴϠϴϬϟ΍ 
Ne ϥϮϴϨϟ΍ 
Ar ϥϮΟέϻ΍ 

Hg ΰϠϓ Ϯϫϭ ϖΒ΋ΰϟ΍ 
 

2Br ΰϠϓ ϻ Ϯϫ ϭ ϡϭήΒϟ΍ 
ήλΎϨόϟ΍ ϲϗΎΑ 

) Γέάϟ΍ Δϴ΋ΎϨΛ ( 
2H ϦϴΟϭέΪϴϬϟ΍ 
2N ϦϴΟϭήΘϴϨϟ΍ 

2O ϦϴΠδϛϷ΍ 
2Cl έϮϠϜϟ΍ 

2F έϮϠϔϟ΍ 

 ) Γέάϟ΍ ΔϴΛϼΛ ( 
3O ϥϭίϭϷ΍ 

 
 
 
 
 
 
 



 

ΔϴγΎϴϘϟ΍ Δϴ΋Ύϳΰϴϔϟ΍ ΎϬΗϻΎΣ ϭ ΓέϮϬθϤϟ΍ ΕΎΒϛήϤϟ΍ ξόΑ 
 

ΐϛήϤϟ΍ ΰϣήϟ΍ ΔϟΎΤϟ΍ ΐϛήϤϟ΍ ΰϣήϟ΍ ΔϟΎΤϟ΍ 
Ρϼϣϻ΍ -  ΔΒϠλ ΎϴϧϮϣϷ΍ 3NH  ίΎϏ 

νΎϤΣϻ΍ - ΔϠ΋Ύγ 
) ϝϮϠΤϣ ( 

 Ϊϴδϛ΍ ϲϧΎΛ
ϥϮΑήϜϟ΍ 

2CO ίΎϏ 

ϦϳΰϨΒϟ΍ 6H6C  Ϟ΋Ύγ  Ϊϴδϛ΃ ϝϭ΃
ϥϮΑήϜϟ΍ 

CO ίΎϏ 

ϦϴϠϴΜϳ΍ 4H2C ίΎϏ  Ϊϴδϛ΃ ϲϧΎΛ
ΖϳήΒϜϟ΍ 

2SO ίΎϏ 

ϦϴϠϴΘϴγ΍ 2H2C ίΎϏ  Ϊϴδϛ΃ ϲϧΎΛ
ϦϴΟϭήΘϴϨϟ΍ 

2NO ίΎϏ 

ϥΎΘϨΑ 12H5C Ϟ΋Ύγ ϥΎΜϴϣ 4CH ίΎϏ 
ϥΎδϜϫ 14H6C Ϟ΋Ύγ ϥΎΜϳ΍ 6H2C ίΎϏ 
ϥΎΘΒϫ 16H7C Ϟ΋Ύγ ϥΎΑϭήΑ 8H3C ίΎϏ 
ϥΎΘϛϭ΍ 18H8C Ϟ΋Ύγ ϥΎΗϮϴΑ 10H4C ίΎϏ 

 
. ςϘϓ ϥϮΑήϛ ϭ ϦϴΟϭέΪϴϫ ϰϠϋ ϱϮΘΤϳ ΐϛήϣ : ϲϧϮΑήϛϭέΪϴϬϟ΍ ΐϛήϤϟ΍ 

 ( Ϫϴϓ ϲϧϮΑήϛϭέΪϴϬϟ΍ ΐϛήϤϟ΍ ϥΎϛ ΍Ϋ·1  ϰϟ·4 . ίΎϏ ϮϬϓ ϥϮΑήϛ Ε΍έΫ ) 
 ( Ϫϴϓ ϲϧϮΑήϛϭέΪϴϬϟ΍ ΐϛήϤϟ΍ ϥΎϛ ΍Ϋ·5  ϰϟ·8 . Ϟ΋Ύγ ϮϬϓ ϥϮΑήϛ Ε΍έΫ ) 

 

-  ϱ΃ Ϧϣ ΔΟέΩϭ ςϐο Ϧϣ ΔϳΩΎϴΘϋϻ΍ ϑϭήψϟ΍ ΪϨϋ ΔϠ΋Ύδϟ΍ ΔϟΎΤϟ΍ ϲϓ ΓΩΎϤϛ ΪΟϮΗ ΔϴϟΎΘϟ΍ Ω΍ϮϤϟ΍
ˮ Γέ΍ήΣ 

 ΃ ( )ϦϴΟϭέΪϴϬϟ΍ ϭ ˯ΎϤϟ΍      ( Ώ ) ϚϴΘϳήΒϜϟ΍ ξϤΣ ϭ ϦϳΰϨΒϟ΍ 
( Ν ) ϥΎΜϴϤϟ΍ ϭ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ  ( Ω )  ϦϴΟϭέΪϴϬϟ΍ϦϴΟϭήΘϴϨϟ΍ ϭ 
 
-  ΔΟέΩϭ ςϐο Ϧϣ ΔϳΩΎϴΘϋϻ΍ ϑϭήψϟ΍ ΪϨϋ ΔϠ΋Ύδϟ΍ ΔϟΎΤϟ΍ ϲϓ ΓΩΎϤϛ ΪΟϮΗ ΔϴϟΎΘϟ΍ Ω΍ϮϤϟ΍ ϱ΃

ˮ Γέ΍ήΣ 
 ΃ (ϡϮϳΩϮμϟ΍ ΕΎϧϮΑήϛ )      ( Ώ ) ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃  

( Ν )  ϖΒ΋ΰϟ΍     ( Ω )  ϦϴΟϭέΪϴϬϟ΍ 
 

 ϭ ϱέϭΪϟ΍ ϝϭΪΠϟ΍Δϴ΋ΎϴϤϴϜϟ΍ ίϮϣήϟ΍ 

: ΔϴϟΎΘϟ΍ ήλΎϨόϟ΍ ίϮϣέ ήϛάΗ 

❖  ˰ϟ΍ ήλΎϨόϟ΍20 ϱέϭΪϟ΍ ϝϭΪΠϟ΍ Ϧϣ ϰϟϭϻ΍ 
❖  : ϞΜϣ ΓέϮϬθϤϟ΍ ΔϴϟΎϘΘϧϻ΍ ήλΎϨόϟ΍ 

 Δπϔϟ΍Ag  ΐϫάϟ΍ϭAu  ΪϳΪΤϟ΍ ϭFe  ϞϜϴϨϟ΍ ϭNi   ϡϭήϜϟ΍ ϭCr  αΎΤϨϟ΍ ϭCu  ΖϠΑϮϜϟ΍ϭ
Co  ϦϴλέΎΨϟ΍ ϭZn  ΰϴϨΠϨϤϟ΍ ϭMn  ϖΒ΋ΰϟ΍ ϭHg   ϦϴΗϼΒϟ΍ ϭPt  ϡϮϳΩΎϧΎϔϟ΍ϭV  ϭ

 ϡϮϳΪϧΎϜδϟ΍Sc 



 

ΔϴϟΎΜϤϟ΍ ήλΎϨόϟ΍ Ϊδϛ΄Η Ω΍Ϊϋ΃ 
 

ΔϋϮϤΠϤϟ΍ ΔϋϮϤΠϤϟ΍ ήλΎϨϋ ξόΑ Ϊδϛ΄Θϟ΍ ΩΪϋ 

1A H , Li , Na , K , Rb , Cs +1 
2A Be , Mg , Ca , Sr , Ba +2 
5A N , P -3 
6A O , S -2 
7A F , Cl , Br , I -1 

 
Δϳέάϟ΍ ΕΎϋϮϤΠϤϟ΍ ξόΑ ίϮϣέϭ ˯ΎϤγ΍ 

 

Ϣγϻ΍ ϥϮϳϷ΍ Ϣγϻ΍ ϥϮϳϷ΍ 

ΖϳέϮϠϛϮΒϴϫ -ClO ΖϴΘϳήΒϛ -2
3SO 

ΖϳέϮϠϛ -
2ClO ΕΎΘϳήΒϛ -2

4SO 
Ε΍έϮϠϛ -

3ClO ΕΎΘϳήΒϛϮϴΛ -2
3O2S 

Ε΍έϮϠϛήϴΑ -
4ClO ΕΎϣϭήϛ -2

4CrO 
ΖϴϔγϮϓ -3

3PO ΕΎϣϭήϛ ϲ΋ΎϨΛ -2
7O2Cr 

ΕΎϔγϮϓ -3
4PO ΖϳήΘϴϧ -

2NO 
ΔϴϨϴΟϭέΪϴϫ ΕΎϔγϮϓ -2

4HPO Ε΍ήΘϧ -
3NO 

 Δϴ΋ΎϨΛ ΕΎϔγϮϓϦϴΟϭέΪϴϬϟ΍ -
4PO2H ΕΎϧϮΑήϛ -2

3CO 
ΕΎϔγϮϓϭήϴΑ -4

7O2P ΕΎϧϮΑήϜϴΑ -
3HCO 

ΪϴδϛϭέΪϴϫ -OH ΪϴϧΎϴγ -CN 
ΕΎΘϴγ΃ -COO3CH ΕΎϨΠϨϣήΑ -

4MnO 
ϡϮϴϧϮϣ΍ +

4NH   
 

-  ΄τΧ ϲ΋ΎϴϤϴϜϟ΍ ϩΰϣέ ΐΘϛ ΔϴϟΎΘϟ΍ ήλΎϨόϟ΍ ϱ΃ 
 Δπϓ  )  ΃  (Ag      ϦϴΟϭήΘϴϧ   ) Ώ (Ni   

 ϡϮϴδϴϨϐϣ   ) Ν (Mg      ϡϮϴΜϴϟ   ) Ω  (Li 
 
- ΄τΧ Δϴ΋ΎϴϤϴϜϟ΍ ΎϬΘϐϴλ ΖΒΘϛ ΔϴϟΎΘϟ΍ ΕΎΌϳΰΠϟ΍ ϱ΃ ˮ 
( ΃ ϦϴΟϭέΪϴϬϟ΍ ΪϴΘϳήΒϛ ) S2H    ( Ώ ˯ΎϤϟ΍ ) O2H   
( Ν ) ϥϮΑήϜϟ΍ ΪϴΘϳήΒϛ ϲϧΎΛ 2CS     ( Ω ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ) Cd  
 

-   ΐϛήϤϠϟ ϲ΋ΎϴϤϴϜϟ΍ Ϣγϻ΍ Ύϣ3)4(CrO2Co ˮ 

 ( ΃) ϡϮϴδϟΎϜϟ΍ ΕΎϣϭήϛ ϲ΋ΎϨΛ     (Ώ ) ϡϮϴγΎΗϮΒϟ΍ ΕΎϣϭήϛ ϲ΋ΎϨΛ 
 ( Ν) ϡϮϴδϟΎϜϟ΍  ΕΎϣϭήϛ     (Ω ) ΖϠΑϮϜϟ΍ ΕΎϣϭήϛ 
 

 
 



 

-  ( ϪΘϐϴλ ϱάϟ΍ ΐϛήϤϟ΍2NO4NH : ϰϤδϳ ) 
΃ ( ϡϮϴϧϮϣϷ΍ ΖϳήΘϴϧ )    ( Ώ ϡϮϴϧϮϣϷ΍ Ε΍ήΘϧ ) 

ΎϴϧϮϣϷ΍ Ε΍ήΘϧ ) Ν (    ΔϴϨϴΟϭέΪϴϬϟ΍ ΎϴϧϮϣϷ΍ ΖϳήΘϴϧ ) Ω ( 
 

-  Δϳέάϟ΍ ΕΎϋϮϤΠϤϟ΍ ϱ΃ ϰϠϋ ϱϮΘΤΗ ΔϴϟΎΘϟ΍˽ ˮ ϦϴΠδϛϻ΍ Ϧϣ Ε΍έΫ 
Ε΍ήΘϨϟ΍ ΔϋϮϤΠϣ  ) ΃ (    ΕΎΘϳήΒϜϟ΍ ΔϋϮϤΠϣ  ) Ώ ( 

ΕΎϧϮΑήϜϟ΍ ΔϋϮϤΠϣ  ) Ν (   ΔϴϨϴΟϭέΪϴϬϟ΍ ΕΎϧϮΑήϜϟ΍ ΔϋϮϤΠϣ  ) Ω ( 
 

-  ϰϠϋ ϱϮΘΤΗ ΔϴϟΎΘϟ΍ Δϳέάϟ΍ ΕΎϋϮϤΠϤϟ΍ ϱ΃7 ˮ ϦϴΠδϛϻ΍ Ϧϣ Ε΍έΫ 

Ε΍ήΘϨϟ΍ ΔϋϮϤΠϣ  ) ΃ (     ΔϋϮϤΠϣ  ) Ώ (ΕΎΘϳήΒϜϟ΍ 
ΕΎϔγϮϓϭήϴΒϟ΍ ΔϋϮϤΠϣ  ) Ν (   ΔϴϨϴΟϭέΪϴϬϟ΍ ΕΎϧϮΑήϜϟ΍ ΔϋϮϤΠϣ  ) Ω ( 

 
-  Ε΍έάϟ΍ ΩΪόΘϣ ϥϮϴϧϸϟ ϲ΋ΎϴϤϴϜϟ΍ Ϣγϻ΍-4

7O2P :Ϯϫ 
( ΃ ΕΎϔγϮϓϭήϴΑ )    ( Ώ ) ΖϴϔγϮϓ     
( Ν ΕΎΘϳήΒϛ )     ( Ω ΔϴϨϴΟϭέΪϴϫ ΕΎϔγϮϓ ) 

 
-  ϦϴΑ ΰϴϴϤΘϠϟ ΔϴΘϴϟϭήΘϜϟϻ΍ ΎϳϼΨϟ΍ ϡ΍ΪΨΘγ΍ ϦϜϤϳ: 

΃  (   ΔϠ΋Ύδϟ΍ ϭ ΔΒϠμϟ΍ Ω΍ϮϤϟ΍ )   Ε΍ΰϠϓϼϟ΍ ϭ Ε΍ΰϠϔϟ΍ ) Ώ ( 
ΕΎΘϴϟϭήΘϜϟ΍ϼϟ΍ ϭ ΕΎΘϴϟϭήΘϜϟϻ΍ )  Ν (    Ω (Ε΍ίΎϐϟ΍ ϭ Ϟ΋΍Ϯδϟ΍ ) 

 
ΎϬλ΍ϮΧ ϭ ΓΩΎϤϟ΍ ΕϻΎΣ 

 
- ˮ Δϴ΋ΎϴϤϴϛ ΔϴλΎΧ ήΒΘόΗ ϦϴΠδϛϸϟ ΔϴϟΎΘϟ΍ ι΍ϮΨϟ΍ Ϧϣ ϱ΃ 
( ΃ )  ΔΟέΩ ΪϨϋ ίΎϏ Ϫϧ΃ °25ΔϳΰϴϠϴγ    ( Ώ ) ΪϳΪΤϟ΍ ΃Ϊλ ϲϓ ΐΒδΘϳ 
( Ν  ρΎϐπϧϻ΍ ΔϴϠΑΎϗ Ϫϟ )                       ( Ω )   ΔΟέΩ ΪϨϋ ΪϤΠΘϳ-219   أΔϳΰϴϠϴγ 
 
- ˮ ϥϮΑήϜϠϟ Δϴ΋ΎϴϤϴϛ ΔϴλΎΧ ήΒΘόΗ ΔϴϟΎΘϟ΍ ι΍ϮΨϟ΍ ϱ΃ 

) αΎϤϟ΃ ϭ Ζϴϓ΍ήΟ ( Ϟλ΂Η έϮλ Ϫϟ ) ΃ (   ϲϧϭήΘϜϟ΍ ϊϳίϮΗ Ϫϟ ) Ώ (2p2, 2s2, 2s1 
 ϰϠϋ ΓέΪϗ Ϫϟ ) Ν (ϦϴΠδϛϷ΍ ϊϣ ϞϋΎϔΘϟ΍            = Δϴϣ΍ήΟ ΔϳέΫ ΔϠΘϛ Ϫϟ ) Ω ( a.m.u 12  

 
- ˮ Ύϴ΋ΎϴϤϴϛ ϼϋΎϔΗ ήΒΘόϳ ϲϠϳ ΎϤϣ Ύϳ΃ 

ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ϰϟ΍ ϡϮϳΩϮμϟ΍ ϝϮΤΗ ) ΃ ( ΪϴϠΠϟ΍ έΎϬμϧ΍ ) Ώ ( 
˯Ύϣ ϰϟ΍ ΞϠΜϟ΍ ϝϮΤΗ ) Ν (   ϦϴϟΎΜϔϨϟ΍ / ϲϣΎδΘϟ΍ ) Ω  ( 

 
- Χ΃ ˬ ΔϴϟΎΘϟ΍ ϞϤΠϟ΍ ϦϴΑ ϦϣΘ : Δϴ΋ΎϴϤϴϛ ΔϴλΎΧ ϰϠϋ ϝΪΗ ϲΘϟ΍ ΔϠϤΠϟ΍ ή 
 ΃ ( ΍ ϰϣΎδΘϳ  ) Δϓήϐϟ΍ Γέ΍ήΣ ΔΟέΩ ΪϨϋ ϦϴϟΎΜϔϨϟ   ( Ώ ϱϮΌϣήϔλ ΔΟέΩ ΪϨϋ ˯ΎϤϟ΍ ΪϤΠΘϳ )  

ΨΒΘϳ ) Ν ( Δϓήϐϟ΍ Γέ΍ήΣ ΔΟέΩ ΪϨϋ ήΜϳϹ΍ ή     ˯΍ϮϬϟ΍ ϲϓ ΖϳήΒϜϟ΍ ϕήΘΤϳ ) Ω (  
 

 ϲϣΎδΘϟ΍:  .ΓήηΎΒϣ ΔϳίΎϐϟ΍ ϰϟ΍ ΔΒϠμϟ΍ ΔϟΎΤϟ΍ Ϧϣ ϝΎϘΘϧϻ΍2CO  ϰϤδϳ ϭ ϲϣΎδΘϟΎΑ έϮϬθϣ
ΐϠλ ϥϮϜϳ ΎϤϟ ϑΎΠϟ΍ ΞϠΜϟ΍ . ϲϣΎδΘϟΎΑ ϦϴϟΎΜϔϨϟ΍ ΓΩΎϣ ήϬΘθΗ Ϛϟάϛϭ 

 
- : ϥϷ ϥΎΟΰΘϤϳϻ ˯ΎϤϟ΍ϭ Ζϳΰϟ΍ 

ϲΒτϗ ΎϤ˰ϫϼϛ ) ΃ (          ϲΒτϗ ήϴϏ ΎϤ˰ϫϼϛ ) Ώ ( 
Ν ( ϲΒτϗ ήϴϏ ˯ΎϤϟ΍ϭ ϲΒτϗ Ζϳΰϟ΍ )        ϲΒτϗ ˯ΎϤϟ΍ϭ ϲΒτϗ ήϴϏ Ζϳΰϟ΍ ) Ω ( 



 

-  ΍Ϋ· ΪϳΪΤϟ΍ Ϧϣ ΔϋϮϨμϣ ΔϘϴϗέ ΔϗϼΣ ) αϮϣ( Γήϔη Ϯϔρ Ϧϋ ΔϟϮΌδϣ ϥϮϜΗ ΔϴϟΎΘϟ΍ ι΍ϮΨϟ΍ ϱ΃
 ˮ ˯ΎϤϟ΍ ΔϓΎΜϛ Ϧϣ ήΒϛ΃ ΪϳΪΤϟ΍ ΔϓΎΜϛ ϥ΄Α ΎϤϠϋ ˬ ˯ΎϤϟ΍ ΢τγ ϰϠϋ ΔϳΎϨόΑ Ζόοϭ 

ΔϴϋϮϨϟ΍ Γέ΍ήΤϟ΍  ) ΃ (    ϲΤτδϟ΍ ήΗϮΘϟ΍  ) Ώ (   
ΟέΩ  ) Ν (ϥΎΑϭάϟ΍ Δ    ΔΟϭΰϠϟ΍  ) Ω ( 

 
ΔϴϋϮϨϟ΍ Γέ΍ήΤϟ΍  Γέ΍ήΣ ΔΟέΩ ϊϓήϟ Δϣίϼϟ΍ Γέ΍ήΤϟ΍ ΔϴϤϛ :˺  ΓΪΣ΍ϭ ΔΟέΩ ΓΩΎϤϟ΍ Ϧϣ ϡ΍ήΟϮϠϴϛ 
ϲΤτδϟ΍ ήΗϮΘϟ΍ ΍ΩϭΪθϣ ϭ Ύϧήϣ Ϟ΋Ύδϟ΍ ΢τγ ϞόΠΗ ΓήϫΎυ : 
 ϥΎΑϭάϟ΍ ΔΟέΩΔϠ΋Ύδϟ΍ ϰϟ· ΔΒϠμϟ΍ Ϧϣ ΓΩΎϤϟ΍ ΔϟΎΣ ΎϫΪϨϋ ήϴϐΘΗ ϲΘϟ΍ Γέ΍ήΤϟ΍ ΔΟέΩ : 

 ΔΟέΩ () έΎϬμϧϻ΍ 
ΔΟϭΰϠϟ΍ : ϥΎϳήΠϠϟ Ύϣ Ϟ΋Ύγ ΔϣϭΎϘϣ 

 
ϱέάϟ΍ ΐϴϛήΘϟ΍ 

 
Δϳέάϟ΍ ΝΫΎϤϨϟ΍ 

 

˺ -  ϥϮΘϟ΍Ω ˻ -  ϥϮδϣϮρ 

 
-  ϻ ΍ΪΟ Γήϴϐλ ΕΎϤϴδΟ Ϧϣ ΓΩΎϤϟ΍ ϒϟ΄ΘΗ

Ε΍έάϟ΍ ϰϤδΗ ΃ΰΠΘΗ 
-  ϲϓ ΪΣ΍Ϯϟ΍ ήμϨόϟ΍ Ε΍έΫ ϪΑΎθΘΗ

ΔϠΘϜϟ΍ ϲϓ ϯϭΎδΘΗ ϭ κ΋ΎμΨϟ΍ 
-  ϲϓ ΔϔϠΘΨϤϟ΍ ήλΎϨόϟ΍ Ε΍έΫ ϒϠΘΨΗ

κ΋ΎμΨϟ΍ ΔϠΘϜϟ΍ ϭ 
-  ΐδϨΑ ΎϬπόΑ ϊϣ ήλΎϨόϟ΍ Ε΍έΫ ϞϋΎϔΘΗ

ΕΎΒϛήϤϟ΍ ϞϴϜθΘϟ ΔΘΑΎΛ 

 
-  ΎϬΤτγ ϰϠϋ ωίϮΘΗ ΔΘϤμϣ Γήϛ Γέάϟ΍

ΔϨΤθϟ΍ ΔΒϟΎγ ΕΎϤϴδΟ 
-  ΎϬϤγ΍ ΔΑήΠΘΑ ϥϭήΘϜϟϻ΍ ϒθΘϛ΍ 

) ΩϮΛΎϜϟ΍ ωΎόη ΏϮΒϧ΍ ( 

˼ -  ΩέϮϓέΫέ ˽ -  έϮΑ 
 
- ΔϴδϤθϟ΍ ΔϋϮϤΠϤϟ΍ Γέάϟ΍ ϪΒθΗ 
- ϢΠΣ ϭ ύ΍ήϓ Γέάϟ΍ Ϣψόϣ ήϴϐλ Γ΍ϮϨϟ΍ 
- Γ΍ϮϨϟ΍ ϲϓ Γέάϟ΍ ΔϠΘϛ ΰϛήΘΗ 
- ΔΒϟΎγ ΕΎϧϭήΘϜϟϻ΍ ϭ ΔΒΟϮϣ ΕΎϧϮΗϭήΒϟ΍ 
-  ΩΪϋ ϥϻ Ύϴ΋ΎΑήϬϛ ΔϟΩΎόΘϣ Γέάϟ΍

ΕΎϧϮΗϭήΒϟ΍ ΩΪϋ ϱϭΎδϳ ΕΎϧϭήΘϜϟϻ΍ 
-  Ε΍έ΍Ϊϣ ϲϓ Γ΍ϮϨϟ΍ ϝϮΣ ΕΎϧϭήΘϜϟϻ΍ έϭΪΗ

ΔλΎΧ 
 

 
-  ΎϬϨϣ ϞϜϟ ˬ Ε΍έ΍ΪϤϟ΍ Ϧϣ ΩΪϋ ΓέάϠϟ

ΓΩΪΤϣ ΔϗΎρϭ ΖΑΎΛ ήτϗ ϒμϧ 
-  ΎϬμΘϤϳ ϻ ϭ ΔϗΎτϟ΍ ϥϭήΘϜϟϻ΍ ϊθϳ ϻ

Ϫδϔϧ έΎδϤϟ΍ ϲϓ έϭΪϳ ϡ΍Ω Ύϣ 
-  ϯϮΘδϣ Ϧϣ ϞϘΘϨϳ ϥ΃ ϥϭήΘϜϟϼϟ ϦϜϤϳ

 ΕήϴϐΗ ΍Ϋ΍ ήΧ΁ ΔϗΎρ ϯϮΘδϣ ϰϟ· ΔϗΎρ
ϲϓΎϛ ϞϜθΑ ϪΘϗΎρ 

 

 
- : Ϯϫ ΕΎϧϭήΘϜϟϻ΍ ΩϮΟϭ ϒθΘϛ΍ ϱάϟ΍ ϢϟΎόϟ΍ 

έϮΑ ) ΃ (     ΩέϮϓέΫέ ) Ώ ( 
ϥϮΘϟ΍Ω ) Ν (     ϥϮδϣϮρ ) Ω ( 



 

- : Ϫϧ΄Α ϥϮϴΗΎϜϟ΍ ϑήόϳ 
ΔΒϟΎγ ΔϨΤη ϞϤΤΗ Ε΍έάϟ΍ Ϧϣ ΔϋϮϤΠϣ ϭ΃ ΓέΫ  ) ΃ (  

ΔΒΟϮϣ ΔϨΤη ϞϤΤΗ Ε΍έάϟ΍ Ϧϣ ΔϋϮϤΠϣ ϭ΃ ΓέΫ ) Ώ( 
ΓήϘΘδϣ ΓέΫ ) Ν (      

ΓήϘΘδϤϟ΍ Ε΍έάϟ΍  Ϧϣ ΔϋϮϤΠϣ ) Ω ( 
 
-  ϡϭήΒϟ΍ ϥϮϳ΃ ϲϓ ΕΎϧϭήΘϜϟϻ΍ϭ ΕΎϧϮΗϭήΒϟ΍ ΩΪϋ Ύϣ -Br ˮ 
 (  )  ΃35  ϭ ϥϮΗϭήΑ36 ϥϭήΘϜϟ΍   ) Ώ (35  ϭ ϥϮΗϭήΑ35 ϥϭήΘϜϟ΍ 

 ) Ν (35  ϭ ϥϮΗϭήΑ34 ϥϭήΘϜϟ΍    )  Ω (80  ϭ ϥϮΗϭήΑ34 ϥϭήΘϜϟ΍ 
 

 ϱέάϟ΍ ΩΪόϟ΍ =ΕΎϧϮΗϭήΒϟ΍ ΩΪϋ = ΔϟΩΎόΘϤϟ΍ Γέάϟ΍ ϲϓ ΕΎϧϭήΘϜϟϻ΍ ΩΪϋ 
ΕΎϧϭήΗϮϴϨϟ΍ ΩΪϋ + ΕΎϧϮΗϭήΒϟ΍ ΩΪϋ = ϲϠΘϜϟ΍ ΩΪόϟ΍ 

 ΩΪϋ ϲϠΘϜϟ΍ ΩΪόϟ΍ = ΕΎϧϭήΗϮϴϨϟ΍- ϱέάϟ΍ ΩΪόϟ΍ 
! ΓΪΣ΍Ϯϟ΍ Γ΍ϮϨϟ΍ ϲϓ ΪΑ΍ ήϴϐΘϳ Ύϣ ΕΎϧϮΗϭήΒϟ΍ ΩΪϋ ˬ ΐδΘϜϳ ϻϭ ΪϘϔϳ ϻ ϥϮΗϭήΒϟ΍ : ΔψΣϼϣ 

 
-   ϥϮϳϷ΍ ϲϓ ΕΎϧϭήΗϮϴϨϟ΍ ΩΪϋ Ϣϛ+ 3Cr24

  ˮ 

( ΃ )  24     ( Ώ ) 28 
( Ν ) 25     ( Ω ) 27 
 
-   : ΔϴϟΎΘϟ΍ Ε΍έάϟ΍P15   ϭS16    : Ϧϣ ΩΪόϟ΍ βϔϧ ϰϠϋ ϱϮΘΤΗ 

ΕΎϧϭήΗϮϴϨϟ΍ ϭ ΕΎϧϮΗϭήΒϟ΍ ) ΃ (   ΕΎϧϭήΗϮϴϨϟ΍ ϭ ΕΎϧϭήΘϜϟϻ΍ ) Ώ ( 
 ΕΎϧϭήΘϜϟϻ΍ ) Ν (    ΕΎϧϭήΗϮϴϨϟ΍ ) Ω ( 

 
ή΋ΎψϨϟ΍ 

 
 

 
 
 
 
 
 

 ΩΪϋ ϒϠΘΨΗ ϦϜϟ ήμϨόϟ΍ βϔϧ : ήϴψϨϟ΍ςϘϓ ϪΗΎϧϭήΗϮϴϧ ) ) ϲϠΘϜϟ΍ ΩΪόϟ΍ ϲϓ ϒϠΘΨϴϓ 
 
- ˮ Ϧϣ ΩΪόϟ΍ βϔϧ ΎϬϟ ΪΣ΍Ϯϟ΍ ήμϨόϟ΍ ή΋Ύψϧ ϊϴϤΟ 

ΕΎϧϭήΘϜϟϷ΍ ) ΃ (     ΕΎϧϮΗϮϔϟ΍ ) Ώ (    
ΕΎϧϮΗϭήΒϟ΍ ) Ν (     ) Ν ( ϭ ) ΃ ( Ϧϣ ˱ϼϛ ) Ω ( 

 
- ˮ ή΋ΎψϨϟ΍ Ϧϣ ΎΟϭί ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 
 ( ΃) H  ϭ+H     ( Ώ) Cl34  ϭCl38   
 ( Ν) 3SO2H  ϭ-2

3SO    ) Ω (Na  ϭNe  
 
 

 H1 H1 H1 
ΕΎϧϮΗϭήΒϟ΍ ΩΪϋ    
ΕΎϧϭήΘϜϟϻ΍ ΩΪϋ    
ΕΎϧϭήΗϮϴϨϟ΍ ΩΪϋ    

  ϲϠΗϛ ΩΩϋ 18  
  ϱέΫ ΩΩϋ 11 

 

Na 



 

-  ΓέάϠϟ ήΧϵ΍ ήϴψϨϟ΍Ag 108   : ϰϠϋ ϱϮΘΤϳ Ϊϗ 
 (΃ ) 61 ϟ΍ϧϭήΘϜΎ    (Ώ ) 61 ΎϧϮΗϭήΑ   (Ν ) 47 ϧϮΗϭήΑΎ 

 ) Ω (108 ΎϧϮΗϭήΑ             ) ˰ϫ (61 ΎϧϭήΗϮϴϧ 
 

ϲϧϭέΗϛϟϻ΍ ϊϳίϭΗϟ΍ 

ϯϮΘδϤϟ΍ ΖΤΗ S P D f 
ϙϼϓϻ΍ ΩΪϋ 1 3 5 7 

ΩΪϋ ΕΎϧϭήΘϜϟϻ΍ 2 6 10 14 
 

 ΐϴΗήΗ ϝϮρ΃ : ΏϮϠτϣ ϲϧϭήΘϜϟ΍10d,32s,46p,32s,36p,22s,22s1 
 : ϭΎΒϓϭ΍ ΃ΪΒϣ Ϧϋ ΓΫΎη ΕΎΒϴΗήΗ    

  10d,31s,46p,32s,36p,22s,22s1Cu : 29
         5d,31s,46p,32s,36p,22s,22s1Cr : 24

 

 

- : ϲϧϭήΘϜϟϻ΍ ϪΒϴΗήΗ ΔϳΎϬϧ ϭ ήμϨόϟ΍ ωϮϧ ϦϴΑ Ϟλ 

 ήλΎϨόϟ΍ΔϴϟΎΜϤϟ΍      ϯϮΘδϤϟ΍ ΖΤΗd 
ΔϴϟΎϘΘϧϻ΍ ήλΎϨόϟ΍     ϯϮΘδϤϟ΍ ΖΤΗf 

ΔϴϠΧ΍Ϊϟ΍ ΔϴϟΎϘΘϧϻ΍ ήλΎϨόϟ΍    ϯϮΘδϤϟ΍ ΖΤΗs    ϭp 
 
- ˮ ΔϗΎτϟ΍ ϲϓ Ϟϗ΃ ϲϠϳ ΎϤϣ Ύϳ΃ 

 )  ΃  (4s      (  ) Ώ4d 
 
- ˮ ΔϗΎτϟ΍ ϲϓ Ϟϗ΃ ϲϠϳ ΎϤϣ Ύϳ΃ 

 ) ΃ (4s       ) Ώ (3d 
 
-  ( ϡϮϴδϴϨϐϤϟ΍ Γέάϟ ϲϧϭήΘϜϟϹ΍ ϊϳίϮΘϟ΍Mg  : Ϯϫ ήϴΧϷ΍ ΔϗΎτϟ΍ ϯϮΘδϣ ϲϓ ) 
( ΃ )  2p22s2     ( Ώ ) 2s3   

( Ν ) 1p22s2     ( Ω ) 2p32s3 

 
- ΎΤϴΤλ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΔϴϧϭήΘϜϟϹ΍ ΕΎόϳίϮΘϟ΍ ϱ΃ ˮ 

 ) ΃ (1s37p22s22s1     ) Ώ (2d26p22s22s1   

 ) Ν (2s36p22s22s1     ) Ω (8p22s22s1 

 

-   ϯϮΘδϤϟ΍ ΖΤΗ ϲϓ ΕΎϧϭήΘϜϟ΍ Γήθϋ ϰϠϋ ϱϮΘΤΗ Ε΍έάϟ΍ ϱ΃d : ήϴΧϻ΍ 
 )΃(V ϡϮϳΩΎϧΎϓ      )Ώ(Cr ϡϭήϛ 

 )Ν(Zn ϦϴλέΎΧ     )Ω(Ni  ϞϜϴϧ 
 

 ϞϴΒϨϟ΍ ίΎϐϟ΍ ΰϣέ ϪϧΎϜϣ ςΤϧ ϭ ϞϴΒϨϟ΍ ίΎϐϟ΍ ΐϴΗήΗ Ϟϴθϧ : ϞϴΒϧ ίΎϏ Ώήϗϻ ϲϧϭήΘϜϟϻ΍ ΐϴΗήΘϟ΍
 ΔόΑήϣ α΍Ϯϗ΍ ϦϴΑ ϲϠϟ΍ ϥ΍ φΣϻ ˬϢϬψϔΤϧ ΔϠϴΒϧ Ε΍ίΎϏ ΙϼΛ ΎϨϤϬϳ  He2Ne, 10Ar , 18 

47 



 

-  ϥϮΑήϜϟ΍ ήμϨόϟ ϞϴΒϧ ίΎϏ Ώήϗϻ ϲϧϭήΘϜϟϻ΍ ΐϴΗήΘϟ΍ Ϯϫ ΎϣC ˮ 
 ) ΃ (6p,22s2[He],          ) Ώ (  2s2[He],   
) Ν (  1p,22s2[He],                ) Ω (  2p,22s2[He],  

 

-  ϡϮϳΩϮμϟ΍ ήμϨόϟ ϞϴΒϧ ίΎϏ Ώήϗϻ ϲϧϭήΘϜϟϻ΍ ΐϴΗήΘϟ΍ Ϯϫ ΎϣNa ˮ 
 ) ΃ (6p,32s3[Ne],         ) Ώ (  2s3[Ne],   
) Ν (  1s3[He],                             ) Ω (  1s3[Ne],  

 
- ήϔϤϟ΍ ΕΎϧϭήΘϜϟϻ΍ Ϧϣ ΩΪϋ ήΒϛ΃ ΎϬϟ ΔϴϟΎΘϟ΍ ΕΎϧϮϳϷ΍ ϱ΃ˮ ήϴΧϷ΍ ΔϗΎτϟ΍ ϯϮΘδϣ ΖΤΗ ϲϓ ΓΩ 
 ( ΃ ) -3P         (Ώ ) -2O  
 (Ν  )+3Cr          ( Ω )+3Fe 

 
ϟϻ΍ ϑάΣ ϥϮϜϳ ˬ ϥϮϴΗΎϜϟ΍ ϝΎΣ ϲϓ : ΔψΣϼϣ ) ΔϗΎρ ϯϮΘδϣ ( ϰϠϋ΃ Ϧϣ ΕΎϧϭήΘϜ 

  
-  ϥϮϴΗΎϜϠϟ ϻϮΒϘϣ ϥϮϜϳ ΔϴϟΎΘϟ΍ ΔϴϧϭήΘϜϟϻ΍ ΕΎόϳίϮΘϟ΍ ϱ΃+3Fe ˮ 
( ΃  )   5d3[Ar]   ( Ώ )   6d3[Ar]   
( Ν )   3d3[Ar]   ( Ω )    8d3[Ar] 
 

ΔϳΰϠϔϟ΍ ϭ ΔϴϧϮϳϻ΍ ΔτΑ΍ήϟ΍ 
 

- : Δτγ΍ϮΑ ξόΒϟ΍ ΎϬπόΑ ϊϣ Δϴ΋ΎϴϤϴϜϟ΍ ΕΎΒϛήϤϟ΍ ϲϓ Ε΍έάϟ΍ ϚγΎϤΘΗ 
ΕϻϮϤϟ΍ ) ΃ (         ΕΎϧϮΗϭήΒϟ΍ ) Ώ (   
ςΑ΍ϭήϟ΍ ) Ν (         ΕΎϧϭήΗϮϴϨϟ΍ ) Ω ( 

 
 ϞΜϣ ˬ  ϞΒϗ Ϧϣ ΐΟϮϣ ϪΘϔη ήμϨϋ : ΰϠϔϟ΍Ca  ϭFe 

 : ϞΜϣ ˬ ΐϟΎγ ϪϔϳΎη ήμϨϋ : ΰϠϓϼϟ΍Br   ϭO 
: ΔϴϧϮϳϻ΍ ΔτΑ΍ήϟ΍  ϞΜϣ ΐϟΎγ ϥϮϳ΃ ϭ ΐΟϮϣ ϥϮϳ΃ Ϧϣ ϥϮϜΘΗ : 

 (ΰϠϓ ϻ + ΰϠϓ  ϞΜϣNaCl  ) 
 ϞΜϣ ΔϳέΫ ΔϋϮϤΠϣ + ΰϠϓ (4SO2Na  ) 

 : ϞΜϣ ΔϳέΫ ΔϋϮϤΠϣ + ΰϠϓ ϻ (Cl4NH ) 
 : ϞΜϣ ΔϳέΫ ΔϋϮϤΠϣ + ΔϳέΫ ΔϋϮϤΠϣ (3NO4NH ) 

 
-  ΕΎΒϛήϤϟ΍ ϱ΃: ϲϧϮϳ΃ ΐϛήϣ ΔϴϟΎΘϟ΍ 
 ( ΃) 2H    (  Ώ) O2H   
 ( Ν) KCl     ( Ω)  4CH 
 
- : ϲϧϮϳ΍ ΐϛήϣ ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΍ 

 ) ΃ (2SO    ) Ώ (O 2H   
) Ν ( 2I     ) Ω (MgO  

 
 
 
 



 

- : ϲϧϮϳ΃ ΐϛήϣ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 
 ( ΃) 2Cl    (  Ώ) 2OC   
 ( Ν) 3CH3CH    ( Ω)  2aClC 
 

 ΔτΑ΍ήϟ΍ΰϠϓ + ΰϠϓ : ) ΔϴϧΪόϤϟ΍ ϭ΃ ( ΔϳΰϠϔϟ΍ 
 
- : ˰Α αΎΤϨϟ΍ ϭ ΐϫάϟ΍ Ε΍έΫ ςΒΗήΗ ˬ ϲΒϫΫ ϢΗΎΧ ϲϓ 

ΔϴϤ˰ϫΎδΗ ςΑ΍ϭέ )΃(   ΔϴϧϮϳ΍ ςΑ΍ϭέ )Ώ( 
ΔϴϘγΎϨΗ ΔϴϤ˰ϫΎδΗ ςΑ΍ϭέ )Ν(  ΔϴϧΪόϣ ςΑ΍ϭέ )Ω( 

 
- : Δτγ΍ϮΑ ϲϘϨϟ΍ ΐϫάϟ΍ ϥΪόϣ Ε΍έΫ ςΒΗήΗ 

ΔϴϤ˰ϫΎδΗ ςΑ΍ϭέ )΃(   ΔϴϧϮϳ΍ ςΑ΍ϭέ )Ώ( 
 ςΑ΍ϭέ )Ν(ΔϴϘγΎϨΗ ΔϴϤ˰ϫΎδΗ  ΔϴϧΪόϣ ςΑ΍ϭέ )Ω( 

 
ΔϴϤ˰ϫΎδΘϟ΍ ΔτΑ΍ήϟ΍ 

 
: ΔϴϤ˰ϫΎδΘϟ΍ ΔτΑ΍ήϟ΍ 

  ΰϠϓ ϻ + ΰϠϓ ϻ 
  ΰϠϓ ϪΒη + ΰϠϓ ϻ 

ΰϠϓ ϪΒη + ΰϠϓ ϪΒη 
 ΰϠϓ ϻ ϦϴΟϭέΪϴϬϟ΍ ϯήΗ : ϪΒΘϧ΍☺ 

 
-   ˮ ˱ΎϴϤϫΎδΗ ˱ΎΒϛήϣ ήΒΘόϳ ΎϤϬϨϣ Ϟϛ ϦϴΒϛήϣ ϲϟ΍ϮΘϟ΍ ϲϓ 

΃ (  ) (s)3CO2Na  ϭ  (g)2Cl   ( Ώ  ) 2I  ϭ  (s)NaCl 
 Ν (  )O 2H   ϭ (g)2CO    ) Ω ( (s)KCI  ϭ  (g)2N 

 
- ( ϱέάϟ΍ ϩΩΪϋ ήμϨϋ9 ˯ϱΰΠϟ΍ ϲϓ ΔτΑ΍ήϟ΍ ϥΈϓ Ύόϣ ήμϨόϟ΍ ΍άϫ Ϧϣ ϥΎΗέΫ ςΒΗήΗ ΎϣΪϨϋ )

: ϥϮϜΗ ΞΗΎϨϟ΍ 
 ΔϴϘγΎϨΗ ) ΃ (      ΔϳΰϠϓ ) Ώ (   
 ΔϴϧϮϳ΃ ) Ν (     ΔϴϤ˰ϫΎδΗ ) Ω ( 

 
-  ϱ΃ ϲϠϳ ΎϤϣ ϻ ϰϠϋ ϱϮΘΤϳΔϴ΋ΎϨΛ ΔϴϤϫΎδΗ ΔτΑ΍έ : 
 ( ΃)     2SO     (  Ώ)  2CO  
 ( Ν   )  KCl               ( Ω)   2O 

 
-  ϱ΃ΔϴΛϼΛ ΔϴϤϫΎδΗ ΔτΑ΍έ ϰϠϋ ϱϮΘΤϳ ϲϠϳ ΎϤϣ : 
 ( ΃)     2H     ( Ώ ) 2N 
 ( Ν )  KCl      ( Ω)    4CH 

 
  
 
 
 



 

 ϲϓ ϕήϔϟ΍ ΐΒδΑ ΞΘϨΗϭ ˬ ΐΟϮϣ ϭ ΐϟΎγ ΐτϗ ΎϬϟ : ΔϴΒτϗ. ΔϴΒϟΎδϟ΍ 
. ΎϫϮΤϧ ΔϴϤ˰ϫΎδΘϟ΍ ΔτΑ΍ήϟ΍ ΕΎϧϭήΘϜϟ΍ ΏάΟ ϰϠϋ Γέάϟ΍ ΓέΪϗ : ΔϴΒϟΎδϟ΍ 

. έϮϠϜϟ΍ Ϯϫ ΚϟΎΜϟ΍ ˬ ϦϴΠδϛϻ΍ Ϯϫ ϲϧΎΜϟ΍ ˬ έϮϠϔϟ΍ Ϯϫ ΔϴΒϟΎγ ήλΎϨόϟ΍ ϰϠϋ΃ 
 ήϴϏ ϲϤ˰ϫΎδΗ ΐϛήϣ Ϯϫ ) ϦϴΟϭέΪϴϬϟ΍ ϭ ϥϮΑήϜϟ΍ ϰϠϋ ςϘϓ ϱϮΘΤϳ ( ϲϧϮΑήϛϭέΪϴϫ ΐϛήϣ Ϟϛ

. ϲΒτϗ 
 
- ϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΍: ΔϴΒτϗ ΔϴϤϫΎδΗ ςΑ΍ϭέ ϰϠϋ ϱϮΘΤϳ Δϴ 

 ) ΃ ((g)2N         ) Ώ ((s)NaCl   
 ) Ν ((l)2Br         ) Ω ((g)HCl  

 
-  ˮ ΔϴΒτϗ ΔϴϤϫΎδΗ ΔτΑ΍έ ϰϠϋ ϱϮΘΤϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 
( ΃  )   ( ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛNaCl         ) ( Ώ ( ΩϮϴϟ΍ ˯ϱΰΟ  )2I ) 
( Ν ( ϥΎΜϴϤϟ΍ ίΎϏ ˯ϱΰΟ  )4CH)          ( Ω ( ϦϴΟϭέΪϴϬϟ΍ ΪϳέϮϠϓ ˯ϱΰΟ  )HF) 
 
- : ΎϴΒτϗ ΎϴϤϫΎδΗ ΎΒϛήϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΍ 

 ) ΃ (CuS     ) Ώ (CO 
 ) Ν (2Br      ) Ω (4CCl  

 
-   ϲϟ΍ϮΘϟ΍ ϱ΃βϴϟ  ΎΒϛήϣϴϤϫΎδΗΎ ϴΒτϗΎ ˮ 
( ΃  )( ˯ΎϤϟ΍O2H)   ( Ώ   )ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣ  (HCl )  
( Ν   )ϦϴΟϭέΪϴϬϟ΍ ΪϴϣϭήΑ (HBr) ( Ω   )ϡϮϴδϴϨϐϤϟ΍ Ϊϴδϛ΃ ( MgO ) 
 

: ϞΜϣ . ΔτΑ΍ήϟ΍ ΕΎϧϭήΘϜϟ΍ ϊϴϤΠΑ ϢϫΎδΗ ΓΪΣ΍ϭ ΓέΫ : ΔϴϘγΎϨΘϟ΍ ΔϴϤϫΎδΘϟ΍ ΔτΑ΍ήϟ΍ 
 +

4NH  ˬ+O3H  ˬCO 
 
- ( ΎϴϧϮϣϻ΍ ΉΰΟ ϦϴΑ ΔϧϮϜΘϤϟ΍ ΔτΑ΍ήϟ΍3NH( ϦϴΟϭέΪϴϬϟ΍ ϥϮϳ΍ϭ )+H: ϰϤδΗ ) 
( ΃ )  ΔϴϧϮϳ΍ ΔτΑ΍έ   ( Ώ ) ΔϴϤϫΎδΗ ΔτΑ΍έ 
( Ν )  ΔϴϘγΎϨΗ ΔϴϤϫΎδΗ ΔτΑ΍έ  ( Ω )  ΔϳΰϠϓ ΔτΑ΍έ 
 
- ΔϴϘγΎϨΗ ΔτΑ΍έ ϰϠϋ ϱϮΘΤϳ ϻ ϲϟ΍ϮΘϟ΍ ΪΣ΍ : 
( ΃ )  +

4NH    ( Ώ )   2CO  
( Ν )  CO    ( Ω )  +O3H 
 
-  ϰϠϋ ϱϮΘΤϳ ϲϟ΍ϮΘϟ΍ ϱ΃4 ˮ ςΑ΍ϭήϟ΍ ϦϳϮϜΗ ϲϓ ΔϛήΘθϣ ήϴϏ ΕΎϧϭήΘϜϟ΍ 

 ) ΃ (O2H            ) ) Ώ3NH    
 ) Ν (4CH            ) Ω ( 2H 

 
- ˮ ςΑ΍ϭήϟ΍ ϦϳϮϜΗ ϲϓ ΔϛήΘθϣ ήϴϏ ΕΎϧϭήΘϜϟϻ΍ Ϧϣ Νϭί ϰϠϋ ϱϮΘΤϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 

 ) ΃ (O2H    )  ) Ώ3NH    
 ) Ν (4CH    ) Ω ( 2H 

 
 
 



 

- ˮ ςΑ΍ϭήϟ΍ ϦϳϮϜΗ ϲϓ ΔϛήΘθϣ ήϴϏ ΕΎϧϭήΘϜϟϻ΍ Ϧϣ ϦϴΟϭί ϰϠϋ ϱϮΘΤϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 
 ) ΃ (O2H                )  ) Ώ3NH    

 ) Ν (4CH                   ) Ω ( 2H 
 
-  ˮ ςΑ΍ϭήϟ΍ ϦϳϮϜΗ ϲϓ ϦϴϛήΘθϣ ήϴϏ ϦϴϧϭήΘϜϟ΍ ϰϠϋ ϱϮΘΤϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 

 ) ΃ (O2H    )  ) Ώ3NH    
 ) Ν (4CH    ) Ω ( 2H 

 
ΔϠ΋Ύδϟ΍ ϭ ΔΒϠμϟ΍ Ω΍ϮϤϟ΍ ΔϓΎΜϛ 

 
- ΐδΣ΍  ϪΘϠΘϛ ΍Ϋ· )αΎΤϧ / ΪϳΪΣ( ϞϜθϟ΍ ϢψΘϨϣ ΐϠλ ϢδΟ ΔϓΎΜϛ24  ϪόϠο ϝϮρ ϭ ϢΟ3  ϭ Ϣγ

 Ϫοήϋ1  ϪϋΎϔΗέ΍ ϭ Ϣγ2 ˮ Ϣγ 
 ) ΃ (8.89 Ϣγ/ϡ΍ήΟ3   ( Ώ ) 45 Ϣγ/ϡ΍ήΟ3                            

( Ν  )34 ϡ΍ήΟ/Ϣγ3   ( Ω  )4 Ϣγ/ϡ΍ήΟ3 
 

-  ϪόϠο ϝϮρ ΐόϜϣ ϞϜη ϰϠϋ ΐϠλ ϢδΟ ΔϓΎΜϛ ΐδΣ΍2  ϪΘϠΘϛ ϭ Ϣγ16  ˮ ϢΟ 
  ) ΃ (89 Ϣγ/ϡ΍ήΟ3   ( Ώ ) 5 Ϣγ/ϡ΍ήΟ3                            
( Ν  )2 ϡ΍ήΟ/Ϣγ3   ( Ω  )4 Ϣγ/ϡ΍ήΟ3 
 
-  ΔϓΎο· Ϧϣ ΔΠΗΎϨϟ΍ ΔϠΘϜϟ΍ ΐδΣ΍10  ϰϟ· ˯ΎϤϟ΍ Ϧϣ Ϟϣ0.5  ˯ΎϤϟ΍ ΔϓΎΜϛ ϥ΄Α ΎϤϠϋ ˯ΎϤϟ΍ Ϧϣ ήΘϟ

0.998 ˮ Ϟϣ / ϢΟ 
 ) ΃ (508.89 ϡ΍ήΟ 

( Ώ )450 ϡ΍ήΟ                                    
( Ν  )314 ϡ΍ήΟ 
( Ω  )370.3ϡ΍ήΟ 
 
- ϰϠϋ ϱϮΘΤϳ ϕέϭΩ ϥίϭ 13.47 Ϣγ3  ϱϭΎδϳ ϱϮπϋ ΐϳάϣ Ϧϣ 29.575  ΔϓΎΜϛ ΎϤϓ ˬ ϢΟ

 ϱϭΎδϳ ύέΎϓ ϕέϭΪϟ΍ ϥίϭ ϥ΄Α ΎϤϠϋ ϱϮπόϟ΍ ΐϳάϤϟ΍20.750  ˮ ϢΟ 
 

 ) ΃ (0.6552 Ϣγ/ϡ΍ήΟ3   ( Ώ ) 0.3654 Ϣγ/ϡ΍ήΟ3                           
( Ν  )0.1258 ϡ΍ήΟ/Ϣγ3  ( Ω  )0.0225 Ϣγ/ϡ΍ήΟ3 
 
-  ϪΘϠΘϛ ΝέΪϣ έΎΒΨϣ 30  ϢΟ ϪΑ ϊοϭ10 Ϣγ3  ϪΘϠΘϛ ϥ΃ ΪΠϨϟ ϚϟΫ ΪόΑ Ϫϧίϭ ϢΗϭ ˬ Ύϣ Ϟ΋Ύγ Ϧϣ 
 60ˮ Ϟ΋Ύδϟ΍ ΔϓΎΜϛ ΐδΣ΍ ˬ ϢΟ 

 ) ΃ (9 Ϣγ/ϡ΍ήΟ3   ( Ώ ) 5 Ϣγ/ϡ΍ήΟ3                           
( Ν  )3 ϡ΍ήΟ/Ϣγ3   ( Ω  )4 Ϣγ/ϡ΍ήΟ3 
 

-  ϱϭΎδΗ ϪΘϓΎΜϛ ˬήΜϳϹ΍ ϞϴΜϳ· ϲ΋ΎϨΛ Ϟ΋Ύγ714.0 Ϣγ/ϡ΍ήΟ3ϢΠΤϟ΍ Ύϣ ˬ  ϡΰϠϳ ϱάϟ΍ Ϟ΋Ύδϟ΍ Ϧϣ
 ήϴϓϮΘϟ0.750 ˮήΜϳϻ΍ Ϧϣ ϝϮϣ  = ήΜϳϻ΍ ϞϳΎΜϳ· ϲ΋ΎϨΜϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍[74.0 

]ϝϮϣ/ϡ΍ήΟ 
 ) ΃ (7.77 Ϣγ3     ) Ώ (7.39 Ϣγ3 

 ) Ν (6.81 Ϣγ3    ) Ω (4.62 Ϣγ3 
 

mL ×10-3 = L 

L ×103 = mL 



 

-  ϝϮϜϴϠΟ ϦϴϠΜϳϷ΍ ΔϓΎΜϛ1.124 Ϣγ / ϡ΍ήΟ3 : ϲϫ ϝϮϜϴϠΟ ϦϴϠΜϳϸϟ ΔϴΒδϨϟ΍ ΔϓΎΜϜϟ΍ ϥΈϓ 
 ) ΃ (1,124      ) Ώ (1,124 ϡ΍ήΟ   

 ) Ν (1,124 Ϣγ / ϡ΍ήΟ3    ) Ω (1,124 Ϣγ2 ϡ΍ήΟ / 
 

. ΓΪΣϭ ΎϬϟ βϴϟ ϭ ˬ ˯ΎϤϟ΍ ΔϓΎΜϛ ϢϴδϘΗ ΓΩΎϤϟ΍ ΔϓΎΜϛ ϲϫ ΔϴΒδϨϟ΍ ΔϓΎΜϜϟ΍ 
 

ΎϬΘϴϤδΗ ϭ ΔϴϧϮϳϻ΍ ΕΎΒϛήϤϟ΍ 
 
-  ϡϮϴΜϴϠϟ΍ ΰϠϓ ϞϋΎϔΘϳLi  έϮϠϜϟ΍ ίΎϏ ϊϣ2Cl : ϦϳϮϜΘϟ 

 ) ΃ (Cl2Li     ) Ώ (LiCl 
 ) Ν (3LiCl     ) Ω (2LiCl 

 
-  ΕΎϧϮϳ΃ Ϧϣ ϥϮϜΘϤϟ΍ ΐϛήϤϠϟ Δϴ΋ΎϴϤϴϜϟ΍ Δϐϴμϟ΍ Ύϣ+2, Ca  -2Se ˮ 
 ( ΃) Se3Ca           ( Ώ) 3Se2Ca  
 ( Ν )2Se3Ca               (  Ω) CaSe 
 

 ΔϛήΤϟ΍ ΓήΣ ΕΎϧϮϳ΍ ϥϮϜΘΗ ˬ ˯ΎϤϟ΍ ϲϓ ϪϧΎΑϭΫ ΪϨϋ ϭ΍ ˬ ϩέΎϬμϧ΍ ΪϨϋ : ϲΘϴϟϭήΘϜϟ΍ ΐϛήϣ
. ϲ΋ΎΑήϬϜϟ΍ έΎϴΘϟ΍ ϞλϮΗ 

. ϼϴϠϗ έΎϴΘϟ΍ ϞλϮϴϓ ΕΎϧϮϳϻ΍ Ϧϣ ϞϴϠϗ ΩΪϋ ϰϠϋ ϱϮΘΤϳ : ϒϴόο ΖϴϟϭήΘϜϟ΍ 
έΎϴΘϟ΍ ϞλϮϴϓ ΕΎϧϮϳϻ΍ Ϧϣ ήϴΒϛ ΩΪϋ ϰϠϋ ϱϮΘΤϳ : ϱϮϗ ΖϴϟϭήΘϜϟ΍ . ΍ΪϴΟ 

. έΎϴΘϟ΍ ϞλϮϳ ϻϭ ΕΎϧϮϳ΍ ϰϠϋ ϱϮΘΤϳ ϻ : ΖϴϟϭήΘϜϟ΍ ήϴϏ 
 
 

 
 
- ˮ ϲΘϴϟϭήΘϜϟ΍ ήϴϏ ΐϛήϣ ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 

΃ (  )NaCl  )έϮϬμϣ (  ( Ώ  )11O22H12C ) ήϜδϟ΍ (   
(  Ν )(aq)4SO2H   ) Ω ((aq)2Ca(OH) 
 
-  ˮ ΎϬϟ ϪϠΑΎϘϤϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ΓΩΎϤϟ΍ Ϧϋ ήΒόΗ ϻ ΔϴϟΎΘϟ΍ ώϴμϟ΍ ϱ΍ 

             Δϐϴμϟ΍                          Ϣγϻ΍ 
( ΃ )    3AlCl     ϡϮϴϧϮϤϟϻ΍ ΪϳέϮϠϛ 
( Ώ )   3NaNO   ϡϮϳΩϮμϟ΍ Ε΍ήΘϴϧ 
( Ν )   CaO   Ϗ ϥϮΑήϜϟ΍ Ϊϴδϛ΍ ϝϭ΍ ίΎ 
( Ω )   4SO2H    ϚϴΘϳήΒϜϟ΍ ξϤΣ 
 
 
 



 

- : ΎϬϟ ϑΩ΍ήϤϟ΍ Ϣγϻ΍ Ϧϋ ήΒόΗ ϻ Δϴ΋ΎϴϤϴϜϟ΍ ώϴμϟ΍ ϱ΍ 
 ϲ΋ΎϨΜϟ΍ ϞϜϴϨϟ΍ Ε΍ήΘϧ ) ΃ (2)3Ni(NO   ϲ΋ΎϨΜϟ΍ ΪϳΪΤϟ΍ ΕΎϧϮΑήϛ ) Ώ (3)3(CO2Fe 

 ϲΛϼΜϟ΍ ϡϭήϜϟ΍ Ϊϴδϛ΃ ) Ν (3O2Cr   Δπϔϟ΍ ΖϴΘϳήΒϛ ) Ω (3SO2Ag 
 
-  ϲϟΎΘϟ΍ ΐϛήϤϠϟ ΢ϴΤμϟ΍ Ϣγϻ΍ ΎϣO2.H3FePO : 

 ΪϳΪΤϟ΍ ΕΎϔγϮϓ ) ΃ (ϲ΋ΎϨΜϟ΍ 
) Ώ (  Δϴ΋ΎϤϟ΍ ϲΛϼΜϟ΍ ΪϳΪΤϟ΍ ΖϴϔγϮϓ 

Δϴ΋ΎϤϟ΍ ϲ΋ΎϨΜϟ΍ ΪϳΪΤϟ΍ ΕΎϔγϮϓ ) Ν ( 
ϲ΋ΎϨΜϟ΍ ΪϳΪΤϟ΍ ΖϴϔγϮϓ ) Ω ( 

-  : ΎϴϧϮϳ΃ ΎΒϛήϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 
 ) ΃ (4O2Na      ) Ώ (2CaF    ) Ν (S2H  ) Ω ( 5IF  

 
 : ΓΫΎη ΔϟΎΣ : Ε΍ΰϠϓ ϱϮΘΤΗ ΎϬϧ΍ ϢϏέ ΔϴϤϫΎδΗ ΕΎΒϛήϣ ΪϴγΎϛϻ΍ ϕϮϓ, 4, CaO2O2H

4O2, Na4O2, Li4MgO   
 

Δϴ΋ΎϴϤϴϜϟ΍ ΕϻΩΎόϤϟ΍ ϥίϭ 
 

-   Δπϔϟ΍ ΪϴϣϭήΑ ΕϻϮϣ ΩΪϋ Ύϣ AgBr : ΔϴϟΎΘϟ΍ ΔϟΩΎόϤϟ΍ ϥίϭ ΪόΑ 
2(aq))3+ Ca(NO (s)AgBr      2(aq)+ CaBr 3(aq)AgNO 

 
( ΃ ) 1    ( Ώ ) 2   ( Ν ) 4  ( Ω )  5  

 
-  ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ ΔϟΩΎόϣ ϥίϭ ΪϨϋ ΔϴϟΎΘϟ΍ ( ΕϼϣΎόϤϟ΍ ϥϮϜΗ ˬ( m,p,q,r   ΔϟΩΎόϤϟ΍ ϲϓ

ΔϧϭίϮϤϟ΍ : 
  (aq)+ pHCl (s)2N3mMg      (aq) Cl4+ rNH (aq)2qMgCl 

            
          p      q      r   m    

 (΃ )    2      6      6      3  
 (Ώ )  1      4      3      2 
 ( ˰Ο)  1      8      3      2 
 (Ω )    2      3      6      1   
 
- ϥίϭ ΪϨϋ  ϲ΋ΎϴϤϴϜϟ΍ ϞϋΎϔΘϟ΍ ΔϟΩΎόϣϲϟΎΘϟ΍  ( ΕϼϣΎόϤϟ΍ ϥϮϜΗ( m,p,q,r  ΔϧϭίϮϤϟ΍ ΔϟΩΎόϤϟ΍ ϲϓ  

)(aqClrNa+  )aq2()4PO(3qBa     4 (aq) PO3aNp+  2(aq)ClmBa 

 
           m      p      q      r 
    ) ΃ ( 3      2      1      6 
 ) Ώ ( 1      2      6      3     
  ) Ν ( 6      3      2      1 
   ) Ω ( 2      3      1      6 

 



 

- ΔϧϭίϮϤϟ΍ ΔϟΩΎόϤϟ΍ ϲϓ ΕϼϣΎόϤϟ΍ ϥϮϜΗ ΔϴϟΎΘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ΔϟΩΎόϤϟ΍ ϥίϭ ΪϨϋ : 
(aq)+ HCl3(aq) PO3H       (l)O2+ H3(l) PCl 

 ( ΃) 1:3:3:1 
 ( Ώ)             3:1:1:1 
 ( Ν)          1:3:3:3 
 ( Ω)            3:1:3:1 
 

Δϴ΋ΎϴϤϴϜϟ΍ ΕϼϋΎϔΘϟ΍ ΞΗ΍Ϯϧ ΝΎΘϨΘγ΍ 
 

❖  Δοϔϟ΍ ϰϠϋ ϱϭΗΣΗ ϲΗϟ΍ ΕΎΑϛέϣϟ΍+Ag  ΕΎϧϳΟϭϟΎϬϟ΍ ϊϣ Ώγ΍ϭέ ϥϭϛΗ 

 (-, I- , Br-Cl  ) 

❖  ΕΎΗϳέΑϛϟ΍ ϰϠϋ ϱϭΗΣΗ ϲΗϟ΍ ΕΎΑϛέϣϟ΍4SO  . ΔϳϘΑϟ΍ ϊϣ Ώγ΍ϭέ ϥϭϛΗ 

- ( ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ Ϧϣ ϞϜϟ Δϴ΋Ύϣ ϞϴϟΎΤϣ ϦϴΑ ΰϴϴϤΘϠϟ ςϴδΑ ϱήΒΘΨϣ ϒθϛNaCl Ε΍ήΘϧϭ )
( ϡϮϴγΎΗϮΒϟ΍3KNO Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ ϡ΍ΪΨΘγΎΑ Ϯϫ ): 

 ( ΃ ( ϡϮϴγΎΗϮΒϟ΍ ΪϳέϮϠϛ )KCl)    ( Ώ ( Δπϔϟ΍ Ε΍ήΘϧ )3AgNO) 
 ( Ν  )( ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣHCl)   ( Ω ( ϚϳήΘϴϨϟ΍ ξϤΣ )3HNO) 
 
-  ιΎλήϟ΍ Ε΍ήΘϨϟ Δϴ΋ΎϤϟ΍ ϞϴϟΎΤϤϟ΍ ϦϴΑ ΰϴϴϤΘϠϟ Ϫϣ΍ΪΨΘγ΍ ϦϜϤϳ έΎΒΘΧ΍ ςδΑ΍2)3Pb(NO  

ϧϭ ϡϮϴγΎΗϮΒϟ΍ Ε΍ήΘ3KNO : Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ ϡ΍ΪΨΘγ΍ Ϯϫ 
ϚϳήΘϴϨϟ΍ ξϤΣ )΃(     Δπϔϟ΍ Ε΍ήΘϧ )Ώ(3AgNO 

 ΎϴϧϮϣϻ΍ )Ν(3NH     ϡϮϳΩϮμϟ΍ ΕΎΘϳήΒϛ )Ω(4SO2Na 
 
- ϞϋΎϔΘΗ  ϡϮϳΩϮμϟ΍ ΕΎϧϮΑήϛ3CO2Na  ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣ ϊϣHCl  ΞΗ΍Ϯϧ ΔΛϼΛ ϦϳϮϜΘϟ

ϭ ˯Ύϣϭ ΢Ϡϣ ϲϫϭ ίΎϏ: 
( ΃ )    ϦϴΟϭέΪϴϬϟ΍    ( Ώ )   ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ 
( Ν )   έϮϠϜϟ΍     ( Ω )   ήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛϥϮΑ 
 

 ίΎϏ + ˯Ύϣ + ΢Ϡϣ = ξϤΣ + ΕΎϧϮΑήϛ : ΎϤ΋΍Ω2CO 

 
-   ΔΒϠμϟ΍ ϡϮϴδϟΎϜϟ΍ ΕΎϧϮΑήϛ ϦϴΑ ΰϴϴϤΘϠϟ ΔϘϳήρ Ϟπϓ΃3CaCO  ΐϠμϟ΍ ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ϭ

NaCl : ΔϓΎοΈΑ ϲϫ 
 ϡϮϴΜϴϠϟ΍ Ε΍ήΘϴϧ ) ΃ (3LiNO    ϡϮϴγΎΗϮΒϟ΍ ΪϴϣϭήΑ ) Ώ (KBr 

 ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣ ) Ν (HCl   ϡϮϴγΎΗϮΒϟ΍ ΕΎϧϮΑήϛ ) Ω (3CO2K 

 
-  ϦϴΠδϛϷ΍ ίΎϏ ϊϣ ϞϋΎϔΘΗ ΔϴϟΎΘϟ΍ Ω΍ϮϤϟ΍ ϱ΃2O  ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ίΎϏ ΞΘϨΘϟ2CO  ˯ΎϤϟ΍ ϭ

O2H : 
 ϡϮϳΩϮμϟ΍ ΰϠϓ ) ΃ (Na     ϡϮϴδϟΎϜϟ΍ Ϊϴδϛ΃ ) Ώ (CaO 

 ΖϳήΒϜϟ΍ ) Ν (S     ϲϠϴΜϳϻ΍ ϝϮΤϜϟ΍ ) Ω (OH2CH3CH 
 

 



 

Δϴ΋ΎϴϤϴϜϟ΍ ΕϼϋΎϔΘϟ΍ ω΍Ϯϧ΃ 
 

: ΔΑϮϠτϤϟ΍ ΕϼϋΎϔΘϟ΍ ω΍Ϯϧ΃ 

A + B  AB   ΩΎΤΗϻ΍ 
AB  A + B   ϞϠΤΘϟ΍ 

A + BC  AC + B   ΩήϔϤϟ΍ ϝϼΣϻ΍ 
AB + CD  AD + BC        ΝϭΩΰϤϟ΍ ϝϼΣϻ΍ 

A2+ + B  B2+ + A      ϝ΍ΰΘΧϻ΍ϭ ΓΪδϛϷ΍ 
A + O2  AO                  ϕ΍ήΘΣϻ΍ 

 
 ϦϴΠδϛϻ΍ ίΎϏ ϥϮϜϳ ϥ΃ ΐΠϳ ˬ ϕ΍ήΘΣϻ΍ ϲϓ : ϥ΃ φΣϻ2O . ΕϼϋΎϔΘϤϟ΍ ϲϓ 

 
-  ϲϟΎΘϟ΍ ϞϋΎϔΘϟ΍ ωϮϧ Ύϣ : 

2(g)+ 3O (s)2KCl  2(g)2KClO 
 

( ΃ )  Ωήϔϣ ϝϼΣ·    ( Ώ )  ϞϠΤΗ 
( Ν )  ΝϭΩΰϣ ϝϼΣ·    ( Ω )  ϕ΍ήΘΣ΍ 
 
-  (s)CuS    (g)S + (s)Cu   ΍ ΍άϫ ϰϠϋ ϝΎΜϣ ϞϋΎϔΘϟ: 
 

 ) ΃ (ϞϠΤΗ ϞϋΎϔΗ      ) Ώ (ϕ΍ήΘΣ΍ ϞϋΎϔΗ 
 ) Ν (ϝΩΎόΗ ϞϋΎϔΗ     ) Ω (ΩΎΤΗ΍ ϞϋΎϔΗ 

 
- ϕ΍ήΘΣ΍ ϞϋΎϔΗ Ϊόϳ ϲϠϳ ΎϤϣ ϞϋΎϔΗ ϱ΃ : 
 
 ( ΃) (g) 2H3+ (aq) 3)4(SO2Al     (aq)4SO2H3+ (s)Al2 
 ( Ώ) (g)3NH2    2H3+  2N             
 ( Ν) (l) O2H6+ (g) 2CO4      2O7+ (g) 6H2C2 
 ( Ω) (l)O2+H(aq) 3LiNO     (aq)3+ HNO(aq) LiOH 
 
 

- ˮ ΝϭΩΰϣ ϝϼΣ· ϞϋΎϔΗ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕϼϋΎϔΘϟ΍ ϱ΃ 
 
( ΃       )(g)2H3+  (aq)3)4(SO2Al    4SO2H3+  (s)Al2      
( Ώ     )(g)3PCl2   (g)2Cl3+  (s)P2 
( Ν     )(g)2N3+  (s)Na2  (s)3NaN2 
( Ω      )(aq)3NO4NH2+  (s)2PbCl  (aq)Cl4NH2+  (aq)2)3Pb(NO 
 

 



 

- ϝ΍ΰΘΧ΍ϭ ΓΪδϛ΍ ϞϋΎϔΗ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕϼϋΎϔΘϟ΍ ϱ΃ ˮ 
 
( ΃ )     (aq)

-
2O3H2+ C (aq)

+O3H ֕ (l)O2+ H (aq) 2O3H2HC  
( Ώ )     (aq)

+H2+  (s)Zn ֕ (g)2+ H (aq)
+2Zn 

( Ν )     (aq)
-

2+ NO (aq)
+O3H ֕ (aq)O2+ H (aq)2HNO 

( Ω )     (g)2+ O (g)2H2 ֕ (g)O2H2 
 

 ΩΪϋ ΏΎδΣΕΎΌϳΰΠϟ΍ ϭ Ε΍έάϟ΍ ϭ ΕϻϮϤϟ΍ 
 

. Δϴ΋ΎϨΒϟ΍ Ε΍ΪΣϮϟ΍ Ϧϣ ϭέΩΎΟϮϓ΍ ΩΪϋ ϰϠϋ ϱϮΘΤϳ : ϝϮϤϟ΍ 
Nu  Ϧϣ ωϮϧ Ϟϛ ϲϓ ϒϠΘΨϣ ϰϨόϣ ΎϬϟ ˬ ΓΩΎϤϟ΍ ΎϬϨϣ ϥϮϜΘΗ ϲΘϟ΍ Δϴ΋ΎϨΒϟ΍ Ε΍ΪΣϮϟ΍ ΩΪϋ Ϯϫ :

: ϲϟΎΘϟΎϛ Ω΍ϮϤϟ΍ 
 ϲϓ ϱέάϟ΍ ήμϨόϟ΍Nu  ϪϧϷ ˬ Ε΍έάϟ΍ ΩΪϋ Ϯϫ ϞΜϣ ˬ Ε΍έΫ Ϧϣ ϥϮϜΘϳS  ϭNa  ϭAr 
 ϲϓϲΌϳΰΠϟ΍ ήμϨόϟ΍ Nu   ϪϧϷ ˬ ΕΎΌϳΰΠϟ΍ ΩΪϋ Ϯϫ ϞΜϣ ˬ ΕΎΌϳΰΟ Ϧϣ ϥϮϜΘϳ2O  ϭ3O  ϭ2N 
 ϭ2H  ϭ2I 

 ϲϓϲϤϫΎδΘϟ΍ ΐϛήϤϟ΍ Nu   ϪϧϷ ˬ ΕΎΌϳΰΠϟ΍ ΩΪϋ Ϯϫ ϞΜϣ ˬ ΕΎΌϳΰΟ Ϧϣ ϥϮϜΘϳO2H  ϭ2CO 
 ϲϓϲϧϮϳϻ΍ ΐϛήϤϟ΍ Nu ϪϧϷ ˬ ΔϴϧϮϳϻ΍ ώϴμϟ΍ ΩΪϋ Ϯϫ  ϞΜϣ ˬ ΔϴϧϮϳ΃ ώϴλ Ϧϣ ϥϮϜΘϳNaCl  ϭ

4SO2H 
 

- : ϰϠϋ Δϳέάϟ΍ ϪΗέϮλ ϲϓ ήμϨϋ ϱϷ ΪΣ΍Ϯϟ΍ ϝϮϤϟ΍ ϱϮΘΤϳ 
( ΃ ) 2310×3.011 ΓέΫ   ( Ώ ) 2310×6.022 ΓέΫ  
( Ν ) 2310×1.506 ΓέΫ   ( Ω ) 2310×12.04 ΓέΫ 
 
- ˮ Γέάϟ΍ ϲ΋ΎϨΛ ήμϨϋ ΕΎΌϳΰΟ Ϧϣ ΪΣ΍ϭ ϝϮϣ ϲϓ Ε΍έάϟ΍ ΩΪϋ Ύϣ 
( ΃ ) 2310×3.011  ΓέΫ   ( Ώ ) 2310×6.022  ΓέΫ 
( Ν ) 2310×2.4088  ΓέΫ  ( Ω ) 4210×204.1  ΓέΫ 
 
- ˮ Γέάϟ΍ ϲ΋ΎϨΛ ήμϨϋ ΕΎΌϳΰΟ Ϧϣ ϦϴϟϮϣ ϲϓ Ε΍έάϟ΍ ΩΪϋ Ύϣ 
( ΃ ) 2310×3.011  ΓέΫ   ( Ώ ) 2310×6.022  ΓέΫ 
( Ν ) 4210×2.4088  ΓέΫ  ( Ω ) 4210×204.1  ΓέΫ 
 
-  ϲΛϼΜϟ΍ ΪϳΪΤϟ΍ Ϊϴδϛ΍ Ϧϣ ϦϴϟϮϣ ϲϓ Ε΍έάϟ΍ ΩΪϋ Ύϣ3O2Fe ˮ 
( ΃ ) 2310×3.011  ΓέΫ   ( Ώ ) 4210×6.022  ΓέΫ 
( Ν ) 4210×2.4088  ΓέΫ  ( Ω ) 2310×204.1  ΓέΫ 
 
-  ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ΐϛήϣ Ϧϣ ΪΣ΍ϭ ϝϮϣ ΔΑ΍Ϋ΍ Ϧϣ ΔΠΗΎϨϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ ΎϣNaCl ˮ 
( ΃ ) 2310×3.011  ϥϮϳ΃  ( Ώ ) 4210×6.022  ϥϮϳ΃ 
( Ν ) 4210×2.4088  ϥϮϳ΃  ( Ω ) 4210×204.1  ϥϮϳ΃ 
 
 
 
 



 

ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍ ϭ ΕΎϣ΍ήΠϟ΍ ΩΪϋ ΏΎδΣ 
 

-  ίϮΘϛήϔϟ΍ ήϜδϟ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍6O12H6C : ϱϭΎδΗ 

 ) ΃ (180.0  ϡ΍ήΟ/ ϝϮϣ   ) Ώ (420.0  ϡ΍ήΟ/ ϝϮϣ 
 ) Ν (298.0  ϡ΍ήΟ/ ϝϮϣ   ) Ω (266.0  ϡ΍ήΟ/ ϝϮϣ 

 
-   ΐϛήϤϠϟ ϡ΍ήΠϟΎΑ ϝϮϤϟ΍ ΔϠΘϛ ήΒΘόϳ ΔϴϟΎΘϟ΍ ήϳΩΎϘϤϟ΍ ΪΣ΍O2H.74MgSO : 

 ( ΃   )120.37   ϡ΍ήΟ\ϝϮϣ   ) Ώ (126.14   ϡ΍ήΟ\ϝϮϣ 
 ) Ν (246.54   ϡ΍ήΟ\ϝϮϣ   ( Ω   )222.57   ϡ΍ήΟ\ϝϮϣ 

 
-  ϡϮϴγΎΗϮΒϟ΍ ΕΎΘϳήΒϜϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍ Ύϣ-  Δϴ΋ΎϤϟ΍ ϡϮϴϨϣϮϟϻ΍O)2H.122)4(KAl(SO  

   )  ΃  (442.2                     ϝϮϣ/ϡ΍ήΟ  ) Ώ (282.3                        ϝϮϣ/ϡ΍ήΟ 
   ) Ν (474.3             ϝϮϣ/ϡ΍ήΟ     ) Ω  (346.3 ϝϮϣ/ϡ΍ήΟ 
 
-  ϲϓ ΓήϓϮΘϤϟ΍ ˯ΎϤϟ΍ ΕϻϮϣ ΩΪϋ Ύϣ36  ϥ΄Α ΎϤϠϋ ˬ ϪϨϣ ϡ΍ήΟH  =1  ϭ ϝϮϣ/ϡ΍ήΟO  =16 

ˮ ϝϮϣ/ϡ΍ήΟ 
 ( ΃   )2  ϝϮϣ     ) Ώ (1  ϝϮϣ 

 ) Ν ( 0.2 ϝϮϣ     (  ) Ω 0.5 ϝϮϣ 
 
-   ΔϠΘϛ ϲϫ Ύϣ3  ϦϴΟϭήΘϴϨϟ΍ ίΎϏ Ϧϣ ϝϮϣ2N   ϥ΄Α ΎϤϠϋ ˬN  =14 ˮ  ϝϮϣ/ϡ΍ήΟ 
 (  ΃  )42  ϡ΍ήΟ    ) Ώ (51  ϡ΍ήΟ 

 ) Ν ( 22 ϡ΍ήΟ    (   ) Ω 21 ϡ΍ήΟ 
 
-   ϥϮΑήϜϟ΍ ήμϨόϟ ΓΪΣ΍ϭ ΓέΫ ΔϠΘϛ ΎϣC ˮ 
 (  ΃  ) 23-10x1.99 ϡ΍ήΟ   ) Ώ ( 2310x0.502 ϡ΍ήΟ 

 ) Ν ( 23-10x0.502 ϡ΍ήΟ  (   ) Ω 2310x1.99ϡ΍ήΟ 
 

ΐϛήϤϟ΍ ϲϓ Ε΍έάϟ΍ ϭ΃ ΕϻϮϤϟ΍ ΔΒδϧ 
 

- ( ΖϳήΒϜϟ΍ Ϧϣ ΔϠΘϛ ήΒϛ΃ ϰϠϋ ϱϮΘΤΗ ΔϴϟΎΘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ώϴμϟ΍ ϱ΃Sˮ ) 
( ΃ ) 3)4(SO2Al   ( Ώ )3)3O2(S2Al   
( Ν )4)4Ce(HSO      ( Ω ) 8O2S2)4(NH    
 
- ϟ΍ ΕϻϮϣ ΩΪϋ ϢϛΪϴϬ ( ϦϴΟϭέH  ϲϓ ΓΪΟ΍ϮΘϤϟ΍ ) 13 ϣϣ ϝϮ Ϧ ˯ΎϤϟ΍O2H ˮ 
( ΃ )  13 ϝϮϣ    ( Ώ ) 15 ϝϮϣ 
( Ν ) 22  ϝϮϣ    ( Ω ) 26 ϝϮϣ 
 
-  ϡϮϳΩϮμϟ΍ ΕΎϧϮΑήϜϴΑ ΰΒΨϟ΍ ΍ΩϮλ ϲϓ ϦϴΠδϛϻ΍ ϰϟ· ϥϮΑήϜϟ΍ ΕϻϮϣ ΔΒδϧ Ύϣ3NaHCO 

 ( ΃    )1:1    ) Ώ (  1:3 
) Ν (  2:1     ( ) Ω  3:1 



 

- ( έϮϠϜϟ΍ ΕϻϮϣ ΩΪϋΎϣ Cl  ϊϣ ΩΎΤΗϼϟ Δϣίϼϟ΍ )0.13  ( ϥϮΑήϜϟ΍ Ϧϣ ϝϮϣC   ϦϳϮϜΘϟ )
 ΐϛήϤϟ΍4CCl 

 ( ΃   )0.13 ϝϮϣ    ) Ώ (0.65 ϝϮϣ 
 ) Ν (0.52 ϝϮϣ    (  ) Ω0.26 ϝϮϣ 

 
-  ( ϦϴΟϭήΘϴϨϟ΍ Ε΍έΫ ΕϻϮϣ ΩΪϋ ϢϛN  ϲϓ ΓΪΟ΍ϮΘϤϟ΍ )75.0  ϦϴϠϴδϴϨΒϟ΍ ϩΩΎϣ Ϧϣ ϡ΍ήΟ
S2N4O18H16C  ϱϭΎδΗ ϦϴϠϴδϴϨΒϟ΍ ΐϛήϤϠϟ Δϴ΋ΰΠϟ΍ ΔϠΘϜϟ΍ ( 334.28  ϡ΍ήΟ\ ) ϝϮϣ  

 (  ΃   )0.224  ϝϮϣ    ) Ώ ( 0.896  ϝϮϣ 
 ) Ν (0.448   ϝϮϣ   (   ) Ω0.296   ϝϮϣ 

 
- ( ΐϛήϤϟ΍ Ϧϣ ΔϨϴϋO2H.107O4B2Na ϰϠϋ ϱϮΘΤΗ )0.3478 ( ϡϮϳΩϮμϟ΍ Ϧϣ ϡ΍ήΟNa . )

ˮ ΔϨϴόϟ΍ ϩάϫ ΔϠΘϛ Ύϣ 

]( ΐϛήϤϠϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍O2H.107O4B2Na = )381.4 g/mol [ 
  )  ΃ (0.3478 ϡ΍ήΟ    ) Ώ (0.3814 ϡ΍ήΟ 

 ) Ν (2.884  ϡ΍ήΟ    )  Ω  (1.442  ϡ΍ήΟ 
 
-  ϥϮΑήϜϟ΍ ΕϻϮϣ ΩΪϋ Ύϣ(C)  ϲϓ ΓΩϮΟϮϤϟ΍25.7 ΐϛήϤϟ΍ Ϧϣ ϡ΍ήΟ 2)2N2O7H4Ni(C  ˮ 
] ΍ΐϛήϤϠϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ 2)2N2O7H4Ni(C =  92.288  ϝϮϣ /ϡ΍ήΟ [ 
 
 ) ΃ (0.0251 ϝϮϣ   ( Ώ  )0.201 ϝϮϣ 
( Ν  )0.100 ϝϮϣ   ( Ω )0.351  ϝϮϣ 
 
- ( ϦϴΠδϛϷ΍ ΕϻϮϣ ΩΪϋ ΎϣOϲϓ ) 19.35  ΐϛήϤϟ΍ Ϧϣ ϡ΍ήΟO2H.54CuSO  ΔϠΘϜϟ΍ ( ˮ

 ΐϛήϤϠϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍O2H.54CuSO = 249.6  ϡ΍ήΟ/ ) ϝϮϣ 
 
( ΃ )   0.07752  ϝϮϣ   ( Ώ ) 0.6977  ϝϮϣ 
( Ν )  0.3100  ϝϮϣ   ( Ω )  0.3880  ϝϮϣ 
 
- ϣ( ϦϴΟϭήΘϴϨϟ΍ Ε΍έάϟ ϲϠϜϟ΍ ΩΪόϟ΍ ΎN ϲϓ )05.2  ϦϴΟϭήΘϴϨϟ΍ ϲ΋ΎϨΛ Ϊϴδϛ΃ Ϧϣ ϡ΍ήΟO2N 
] ϦϴΟϭήΘϴϨϟ΍ ϲ΋ΎϨΛ ΪϴδϛϷ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍ O2N  =0.44  ϝϮϣ /ϡ΍ήΟ[ 
 

) ΃ (  2310×  6.02  ΓέΫ  ) Ώ ( 2210×  2.05  ΓέΫ 
) Ν (  2210×  2.80  ΓέΫ   ) Ω (2210×  5.61  ΓέΫ 

 
-  ΩΪϋ ϰϠϋ ϱϮΘΤΗ ϪϴϟΎΘϟ΍ Ω΍ϮϤϟ΍ ΕΎϴϤϛ ϱ΍2 ˮ ϥϮΑήϜϟ΍ Ε΍έΫ Ϧϣ ϝϮϣ 
  
(  ΃  )  60.0  ϥΎΜϳ΍ ϡ΍ήΟ6H2C 

) Ώ (  26.0  ϦϳΰϨΑ ϡ΍ήΟ6H6C 
) Ν (  2.0  ϚϴϟΎδϛϻ΍ ξϤΣ ϝϮϣ4O2C2H 

(  ) Ω  5.0  ϥΎΜϴϣ ϡ΍ήΟ4CH 

 

 



 

-  έϮϠϜϟ΍ ήμϨϋ Ϧϣ ΔϠΘϛ ήΒϛ΃ ϰϠϋ ϱϮΘΤΗ ΔϴϟΎΘϟ΍ Ω΍ϮϤϟ΍ ϱ΃2Cl ˮ 
(  ΃   ) 5.0  έϮϠϜϟ΍ ίΎϏ Ϧϣ ϡ΍ήΟ2Cl    

 ) Ώ ( 0.5  έϮϠϜϟ΍ ίΎϏ Ϧϣ ϝϮϣ2Cl 
(   ) Ν0.1  ϡϮϴγΎΗϮΒϟ΍ ΪϳέϮϠϛ Ϧϣ ϝϮϣKCl   
 ( Ω   )30.0  ϡϮϴδϴϨϐϤϟ΍ ΪϳέϮϠϛ Ϧϣ ϡ΍ήΟ2MgCl 
 

ΔϧϭίϮϤϟ΍ ΕϻΩΎόϤϟ΍ ϲϓ ΕϻϮϤϟ΍ ΔΒδϧ 
 

-  ΔΒδϨϟ΍ ϥΈϓ ˬ ϩΎϧΩ΃ ΔϧϭίϮϤϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ΔϟΩΎόϤϠϟ ˱ΎόΒΗϲϫ ΔΤϴΤμϟ΍ ΔϴϟϮϤϟ΍ : 
Cl4+ 2NH 23MgCl + 8HCl  2N3Mg 

 
 ( ΃  )3  ϝϮϣ2MgCl   ϰϟ·8  ϝϮϣ2N3Mg        
( Ώ  )2  ϝϮϣCl4NH   ϰϟ·8  ϝϮϣ2N3Mg      
( Ν  )1  ϝϮϣ2N3Mg   ϰϟ·3  ϝϮϣ2MgCl      
( Ω  )3  ϝϮϣ2MgCl   ϰϟ·2  ϝϮϣ2N3Mg 
 
-  ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ίΎϏ ΕϻϮϣ ΩΪϋΎϣ2CO    ϕ΍ήΘΣ΍ Ϧϣ ΔΠΗΎϨϟ΍3.12  Ϧϣ ϝϮϣ 4CH  ϲϓ

: ΔϴϟΎΘϟ΍ ΔϟΩΎόϤϠϟ ΎϘϓϭ ϦϴΠδϛϷ΍ Ϧϣ ΔϴϓΎϛ ΔϴϤϛ 
2O + CO22H  2+ 2O 4CH 

 ) ΃ (44 ϝϮϣ     ) Ώ (1.56 ϝϮϣ 
 ) Ν (6.24 ϝϮϣ    ) Ω (3.12 ϝϮϣ 

 
-  ΪϴϧΎϴδϟ΍ ξϤΣ ϰϟ΍ ϦϴΠδϛϻ΍ Ϧϣ ϞϳϮΤΘϠϟ ΔΤϴΤμϟ΍ ΕϻϮϤϟ΍ ΔΒδϧ Ύϣ  HCN )  2( O  ϲϓ

: ΔϴϟΎΘϟ΍ ΔϟΩΎόϤϟ΍ 
4(g)+ 2CH 2(g)+ 3O 3(g)2NH  (l)O2+ 6H (g)2HCN 

 

( ΃ ) 3  ϝϮϣ2O  \  1  ϝϮϣHCN 
( Ώ ) 2  ϝϮϣ2O   \  2  ϝϮϣHCN 
( Ν ) 2  ϝϮϣHCN  \  3  ϝϮϣ2O 
( Ω ) 3  ϝϮϣ2O  \  2  ϝϮϣHCN 
 

ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ ΏΎδΣ 
 
- ˯ΎϤϠϟ ΔϴϠΘϜϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ Ύϣ O2H  ϡϮϴγΎΗϮΒϟ΍ ΕΎΘϳήΒϛ ϲϓ-  Δϴ΋ΎϤϟ΍ ϡϮϴϨϣϮϟϷ΍

O2H.122)4KAl(SO ˮ 
 ϡϮϴγΎΗϮΒϟ΍ ΕΎΘϳήΒϜϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍[-  Δϴ΋ΎϤϟ΍ ϡϮϴϨϣϮϟϷ΍O2H.122)4KAl(SO  

 =474.3 ]ϝϮϣ/ϡ΍ήΟ 
 

 ) ΃ (% 3.80     ) Ώ (% 45.5 
 ) Ν (% 25.0     ) Ω (% 75.0 

 
 



 

-  ΪΣ΍ϭ ϝϮϣ ϱϮΘΤϳ ϲϟ΍ϮΘϟ΍ ϱ΍ ϲϓ( ϦϴΠδϛϻ΍ Ϧϣ ΔϠΘϛ ΔΒδϧ ήΒϛ΍ ϰϠϋ ΐϛήϤϠϟOˮ ) 
( ΃     )3OC2Na (106.0 )ϝϮϣ/ ϡ΍ήΟ 
( Ώ    )COONa3CH (82.0 )ϝϮϣ/ ϡ΍ήΟ 
( Ν   )O2H.107O4B2Na (381.4 )ϝϮϣ/ ϡ΍ήΟ           
( Ω   )O2H.53O2S2Na (248.2 )ϝϮϣ/ ϡ΍ήΟ 
 
- ΔϜϴΒγ  ΎϬΘϠΘϛ4.07g  ϞϜϴϨϠϟ ΔϴϠΘϜϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ ΚϴΣ ˬ ϞϜϴϨϟ΍ ϭ ϡϭήϜϟ΍ ϱήμϨϋ Ϧϣ ϥϮϜΘΗ

 = ΔϜϴΒδϟ΍ ϲϓ˼˾%  ϞϜϴϨϟ΍ ΔϠΘϛ ϭ ϡϭήϜϟ΍ ΔϠΘϛ ΐδΣ΍ϭ ˬ ΔϜϴΒδϟ΍ ϲϓ ϡϭήϜϠϟ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ ΪΟϭ΃
. ΔϜϴΒδϟ΍ ϲϓ 

 
 
 
 
 
 
 

Δϐϴμϟ΍ ΓΪΣϭ ϲϓ ΕΎϧϮϳϻ΍ ΩΪϋ ΝΎΘϨΘγ΍ 
 
-  ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ ϢϛNaCl  ˯ΎϤϟ΍ ϲϓˮ 

 ) ΃ (3    ) Ώ (9    ) Ν (2   ) Ω (6 
 
-   ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ Ϣϛ2MgCl  ˯ΎϤϟ΍ ϲϓˮ 

 ) ΃ (3             ) Ώ (9    ) Ν (2    ) Ω (6 
 
-  ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ Ϣϛ3AlF ˯ΎϤϟ΍ ϲϓ ˮ 

 ) ΃ (3             ) Ώ (9    ) Ν (2    ) Ω (4 
 
-  ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ Ϣϛ3KClO ˯ΎϤϟ΍ ϲϓ ˮ 

 ) ΃ (3             ) Ώ (9    ) Ν (2    ) Ω (6 
 
-  ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ Ϣϛ4SO2H ˯ΎϤϟ΍ ϲϓ ˮ 

 ) ΃ (3             ) Ώ (9    ) Ν (2    ) Ω (6 
 
-  ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ Ϣϛ3NO4NH ˯ΎϤϟ΍ ϲϓ ˮ 

 ) ΃ (3             ) Ώ (9    ) Ν (2    ) Ω (6 
 



 

- ΐϛήϤϟ΍ Ϧϣ ΓΪΣ΍ϭ Δϐϴλ ΓΪΣϭ ΔΑ΍Ϋ΍ ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ Ϣϛ ] 6)3[Ce(NO2)4(NH  
: ˯ΎϤϟ΍ ϲϓ 

 ) ΃ (3             ) Ώ (9    ) Ν (2    ) Ω (6 
 

-  ΔΑ΍Ϋ· ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϷ΍ ϲϫ Ύϣ2)3Co(HSO ˮ ˯ΎϤϟ΍ ϲϓ 

 ) ΃ (-2, O-2, S+2Co        ) Ώ (-2, S-2, O+C   
 ) Ν (-2

3, SO -CoH     ) Ω (-
3, HSO+2Co 

 
-  ΔΑ΍Ϋ· ΪϨϋ ΔϧϮϜΘϤϟ΍ ΕΎϧϮϳϷ΍ ϲϫ Ύϣ2)3Co(HSO ˮ ˯ΎϤϟ΍ ϲϓ 

 ) ΃ (-2, O-2, S+2Co        ) Ώ (-2, S-2, O+C   
 ) Ν (-2

3, SO -CoH     ) Ω (-
3, HSO+2Co 

 
Ϊδϛ΄Θϟ΍ ΩΪϋ ΪϳΪΤΗ 

ΓΪδϛϷ΍  ΕΎϧϭήΘϜϟ΃ ΪϘϓ : 
ΓΪδϛϷ΍ Ϊδϛ΄Θϟ΍ ΩΪϋ ϲϓ ΓΩΎϳί : 
ϝ΍ΰΘΧϻ΍  ΕΎϧϭήΘϜϟ΍ ΏΎδΘϛ΍ : 
ϝ΍ΰΘΧϻ΍ Ϊδϛ΄Θϟ΍ ΩΪϋ ϲϓ κϘϧ : 

ΔϣΎϫ ΔψΣϼϣ  ˬ ΓΪΣ΍ϭ ˬ βΑ ΓΪΣ΍ϭ ΓέΫ ΔϨΤη ( Ϧϋ ϢϠϜΗ΍ Ύϧ΍ ϪΗΎϨόϣ Ϊδϛ΄Θϟ΍ ΩΪϋ ϝϮϗ΃ ΎϤϟ :
) ˮ ΓΪΣ΍ϭ ϲϨόϳ ϮϨη ϑήόΗ 

 
- : ϝΎϘΘϧΎΑ ΙΪΤΗ ϝ΍ΰΘΧϻ΍ϭ ΓΪδϛϷ΍ ΕϼϋΎϔΗ 

ήΜϛ΃ ϭ΃ ϥϭήΘϜϟ· ) ΃ (    ήΜϛ΃ ϭ΃ ϥϮϳ΃ ) Ώ ( 
ήΜϛ΃ ϭ΃ ϥϮΗϭήΑ ) Ν (    ήΜϛ΃ ϭ΃ ϥϭήΗϮϴϧ ) Ω ( 

 
- : ΎϬϧΈϓ ϥϮϴΗΎϛ ϰϟ· ΰϠϓ ΓέΫ ϝϮΤΗ ΪϨϋ 

Ϊδϛ΄ΘΗ ϭ ΕΎϧϭήΘϜϟ΍ ΐδΘϜΗ )΃(   ϝΰΘΨΗ ϭ ΕΎϧϭήΘϜϟ΍ ΐδΘϜΗ )Ώ( 
Ϊδϛ΄ΘΗ  ϭ ΕΎϧϭήΘϜϟ΍ ΪϘϔΗ )Ν(   ϝΰΘΨΗ ϭ ΕΎϧϭήΘϜϟ΍ ΪϘϔΗ )Ω( 

 
- έϮϠϔϟ΍ ΓέΫ ϝϮΤΗ ΪϨϋ F : Γέάϟ΍ ϥΈϓ ϥϮϳ΍ ϰϟ΍ 

 )΃(Ϊδϛ΄ΘΗ ϭ ΕΎϧϭήΘϜϟ΍ ΐδΘϜΗ   ϝΰΘΨΗ ϭ ΕΎϧϭήΘϜϟ΍ ΐδΘϜΗ )Ώ( 
Ϊδϛ΄ΘΗ  ϭ ΕΎϧϭήΘϜϟ΍ ΪϘϔΗ )Ν(   ϝΰΘΨΗ ϭ ΕΎϧϭήΘϜϟ΍ ΪϘϔΗ )Ω( 

 
 
 
 
 
 
 
 



 

 : Ϊδϛ΄Θϟ΍ ΩΪϋ ΏΎδΣ Ϊϋ΍Ϯϗ 
ήμϨόϟ΍ ϥΎϛ ΍Ϋ΍ΓΩήϔϨϣ ΓέΫ  ϭ΃ςϘϓ ϪδϔϨΑ ΎτΒΗήϣ  = ϩΪδϛ΄Η ΩΪϋ ϥΈϓήϔλ  ϞΜϣ ˬNa  ϭ  س ˺ 

S  ϭ2N  ϭ2Cl 
ΎϤ΋΍Ω ΕΎΒϛήϤϟ΍ ϲϓ ϦϴΟϭέΪϴϬϟ΍+˺  ϥΎϛ ΍Ϋ΍ ϻ·ςϘϓ ϪδϔϨΑ ΎτΒΗήϣ  = ϩΪδϛ΄Η ΩΪϋ ϥΈϓ  س ˻

ήϔλ 
 ϦϴΠδϛϻ΍  ΎϤ΋΍Ω ΕΎΒϛήϤϟ΍ ϲϓ-˻ : ΔϴϟΎΘϟ΍ ΕϻΎΤϟ΍ ϲϓ ϻ΍ س ˼
 ΃س ςϘϓ ϪδϔϨΑ ςΒΗήϣ ϥΎϛ ΍Ϋ΍  ϞΜϣ2O  ϭ΃3O  = ϩΪδϛ΄Η ΩΪϋ ϥΈϓήϔλ 

 Ώس έϮϠϔϟΎΑ ςΒΗήϣ ϥΎϛ ΍Ϋ·  ΐϛήϤϟ΍ ϲϓ2OF + = ϩΪδϛ΄Η ΩΪϋ ϥΈϓ˻ 
 Νس ΪϴγΎϛϻ΍ ϕϮϓ ϲϓ ϥΎϛ ΍Ϋ·  = ϩΪδϛ΄Η ΩΪϋ ϥΈϓ ) Ε΍ΪϴδϛϭήϴΑ (-˺ 
ΔϋϮϤΠϤϟ΍ ΕΎϧϮϴΗΎϛ Ϊδϛ΄Η ΩΪϋ : ΕΎΒϛήϤϟ΍ ϲϓ+ ϰϟϭϻ΍˺  ΔϋϮϤΠϤϟ΍ ϭ+ ΔϴϧΎΜϟ΍˻  ϭ  س ˽

+ ϡϮϴϨϤϟϻ΍˼ 
 
-  ΐϛήϤϟ΍ ϲϓ ϦϴΟϭήΘϴϨϟ΍ Γέάϟ Ϊδϛ΄Θϟ΍ ΩΪϋ2NaNO  ϱϭΎδϳ 

+ ) ΃ (3   ) Ώ (-2  ) Ν ( -3   ) Ω (1- 
 
- ˮΪδϛ΄Θϟ΍ ΩΪϋ βϔϧ ςΧ ΎϬΘΤΗ ϲΘϟ΍ Ε΍έάϟ΍ ϞϤΤΗ ϲϟ΍ϮΘϟ΍ ϱ΃ ϲϓ 

) ΃ ( 3O2Cr-   ϭO2Cr2K  ) Ώ ( 4OMnK  ϭ4OSNaH  
) Ν ( 3O2P2Mg   ϭ4OP3H   ) Ω ( 4OP3K   ϭ5O2P 

  
-  ϲ΋ΎϨΛ ϲϓ ΓΪΟ΍ϮΘϤϟ΍ ΔΛϼΜϟ΍ ήλΎϨόϠϟ ΔΤϴΤμϟ΍ Ϊδϛ΄Θϟ΍ Ω΍Ϊϋ΃ ϲτόΗ ΔϴϟΎΘϟ΍ ΕΎϋϮϤΠϤϟ΍ ϱ΃

 ϡϮϴγΎΗϮΒϟ΍ ΕΎϣϭήϛ 7O2Cr2K  Δϴ΋ΎϴϤϴϜϟ΍ Δϐϴμϟ΍ ϲϓ ΢οϮϤϟ΍ ήλΎϨόϟ΍ ΐϴΗήΗ ΐδΣ 

 ) ΃ (14- ,12+ , 2+     ) Ώ (  2- ,6+ ,1+  
 ) Ν ( 14-, 6+, 2+     ) Ω (      1-,3+, 1+ 

 
-  ϦϴΟϭέΪϴϬϟ΍ ΪϴΘϳήΒϛ ϦϴΑ ϝ΍ΰΘΧϻ΍ ϭ ΓΪδϛϷ΍ ϞϋΎϔΗ ϲϓS2H  ϚϳήΘϴϨϟ΍ ξϤΣ ϭ3HNO  ϥΈϓ ˬ

 Ϧϣ ϩΪδϛ΄Η ΩΪϋ ήϴϐΘϳ ϱάϟ΍ ήμϨόϟ΍-2 : Ϯϫ ήϔλ ϰϟ· 

(l)O2+ 4H (g)+ 2NO (s)3S  ՜  3(aq)+ 2HNO (g)S23H 
 

 ) ΃ (    ϦϴΟϭήΘϴϨϟ΍N    ϦϴΠδϛϷ΍  ) Ώ (O 
 ΖϳήΒϜϟ΍  ) Ν (S    ϦϴΟϭέΪϴϬϟ΍  ) Ω (H 

 
ϝϮϠΤϤϟ΍ ϊΒθΗ ΔΟέΩ 

 
ϊΒθϣ ήϴϏ ϝϮϠΤϣ Ώ΍άϤϟ΍ Ϧϣ ΪϳΰϤϟ΍ ΔΑ΍Ϋ΍ ϊϴτΘδϳ : 

ϊΒθϣ ϝϮϠΤϣ Ώ΍άϤϟ΍ Ϧϣ ΔϨϜϤϣ ΔϴϤϛ ϰμϗ΍ ϰϠϋ ϱϮΘΤϳ : 
ϊΒθϣ ϕϮϓ ϝϮϠΤϣ  Ώ΍άϤϟ΍ Ϧϣ ΔϨϜϤϤϟ΍ Ϧϣ ήΒϛ΍ ΔϴϤϛ ϰϠϋ ϱϮΘΤϳ : 

ΔϴϧΎΑϭΫ ) ϊΒθϣ ϝϮϠΤϣ ( ΎϬΘΑ΍Ϋ΍ ΐϳάϤϟ΍ Ϧϣ ΔϴϤϛ ϊϴτΘδΗ Ώ΍άϤϟ΍ Ϧϣ ΔϴϤϛ ϰμϗ΍ : 
 
 



 

- ΔΟέΪϟ΍ ΪϨϋ ϡϮϴγΎΗϮΒϟ΍ Ε΍ήΘϴϧ ΔϴϧΎΑϭΫ ΖϧΎϛ ΍Ϋ΍ 20 أ ϲϫ α30  ϞϜϟ ϡ΍ήΟ100  Ϧϣ ϡ΍ήΟ
˯ΎϤϟ΍  ϱϮΘΤϳ ϱάϟ΍ ϝϮϠΤϤϟ΍ ϥϮϜϳ ϪϴϠόϓ ˬ25 ϞϜϟ ϡϮϴγΎΗϮΒϟ΍ Ε΍ήΘϧ Ϧϣ ϡ΍ήΟ 100  Ϧϣ ϡ΍ήΟ

ήΤϟ΍ ΔΟέΩ βϔϧ ΪϨϋ ˯ΎϤϟ΍ϻϮϠΤϣ Γέ΍ : 
 ( ΃) ϊΒθϣ ήϴϏ      (Ώ  )ϊΒθϣ 
 (Ν ) ϊΒθϣ ϕϮϓ      (Ω  )ϢψϨϣ 
 

-  ϡϮϴγΎΗϮΒϟ΍ ΪϳέϮϠϓ ΔϴϧΎΑϭΫ ΖϧΎϛ ΍Ϋ·KF  ΔΟέΩ ΪϨϋ18أ  ϲϫ α92  ϞϜϟ ϡ΍ήΟ100  Ϧϣ ϡ΍ήΟ
˯ΎϤϟ΍  ϰϠϋ ϱϮΘΤϳ ϱάϟ΍ ϝϮϠΤϤϟ΍ ϥΈϓ ˬ105  ϲϓ ΔΑ΍άϣ ϡϮϴγΎΗϮΒϟ΍ ΪϳέϮϠϓ Ϧϣ ϡ΍ήΟ100  Ϧϣ ϡ΍ήΟ

 ϥϮϜϳ ˯ΎϤϟ΍: 
( ΃  ϊΒθϣ ήϴϏ )     
( Ώ ϊΒθϣ ϕϮϓ ) 
( Ν  ˱ ΎόΒθϣ ) 
( Ω  ˱ ΎϳϭήϏ ) 
 
- ˮ ΞΗΎϨϟ΍ ϝϮϠΤϤϟ΍ ϥΈϓ Ώ΍άϤϟ΍ Ϧϣ ΔϴϤϛ ΐγήΗ ϭ ϊΒθϣ ϕϮϓ ϝϮϠΤϣ ΪϳήΒΗ ϢΗ ΍Ϋ· 

 ) ΃ (ϊΒθϣ     ) Ώ (ϊΒθϣ ϕϮϓ 
 ) Ν (ϊΒθϣ ήϴϏ     ) Ω (ϱϭήϏ 

 
-  ϲϓ Ώ΍άϤϟ΍ ΕΎϤϴδΟ Ϟμϓ ΔϘϳήρ: ˰Α ϥϮϜΗ ϝϮϠΤϤϟ΍ ΔϴϘΑ Ϧϋ ) ϊΒθϣ ϕϮϓ ϭ΃ ϊΒθϣ ( ϝϮϠΤϣ 

΢ϴηήΘϟ΍ ) ΃ (    ϒϴΜϜΘϟ΍ ) Ώ ( 
ΪϳήΒΘϟ΍ ) Ν (    ϱΰϛήϤϟ΍ Ωήτϟ΍ ) Ω ( 

  
ϱέϻϮϤϟ΍ ΰϴϛήΘϟ΍ 

 
- ϝϮϤϟΎΑ ϡϮϴγΎΗϮΒϟ΍ ΪϳΩϮϳ ϝϮϠΤϣ ΰϴϛήΗ Ύϣ/ ΔΑ΍Ϋ· ΪϨϋ ήΘϟ2.40   ϲϓ ϡϮϴγΎΗϮΒϟ΍ ΪϳΩϮϳ Ϧϣ ϝϮϣ

 ήϴπΤΘϟ ˯ΎϤϟ΍2.75 ˮ ϝϮϠΤϤϟ΍ Ϧϣ ήΘϟ 
 ) ΃ (0.200 ϝϮϣ/ ήΘϟ    ) Ώ (0.873  ϝϮϣ/ήΘϟ 
) Ν (0.255  ϝϮϣ/ ήΘϟ   ) Ω (0.542  ϝϮϣ/ ήΘϟ 

 

-  ϡϮϴγΎΗϮΒϟ΍ ΪϴδϛϭέΪϴϫ ΕΎϣ΍ήΟ ΩΪϋ ϮϫΎϣKOH  ϲϓ ΓήϓϮΘϤϟ΍250   ϝϮϠΤϣ Ϧϣ ήΘϠϠϣ
 ϩΰϴϛήΗ ϱάϟ΍ ϡϮϴγΎΗϮΒϟ΍ ΪϴδϛϭέΪϴϫ0.210 ήΘϟ / ϝϮϣ 

 ) ΃ (0.0525  ϡ΍ήΟ    ) Ώ (2.95  ϡ΍ήΟ 
 ) Ν ( 14.0 ϡ΍ήΟ    ) Ω (11.8  ϡ΍ήΟ 

 

-  ΔΑ΍ΫΈΑ ϩήϴπΤΗ ϢΗ ϝϮϠΤϣ20.75 ( Ϛϧΰϟ΍ ΕΎΘϳήΒϛ Ϧϣ ϡ΍ήΟ4ZnSO ˯ΎϤϟ΍ Ϧϣ ΔϴϓΎϛ ΔϴϤϛ ϲϓ )
 ϰϠϋ ϝϮμΤϠϟ500 Ϣγ3 ˮϝϮϠΤϤϟ΍ ΍άϫ ΔϳέϻϮϣ ΐδΣ΍ .ϝϮϠΤϤϟ΍ Ϧϣ 

]( Ϛϧΰϟ΍ ΕΎΘϳήΒϜϟ Δϴϣ΍ήΠϟ΍ ΔϴΌϳΰΠϟ΍ ΔϠΘϜϟ΍4ZnSO = )161.5 ϝϮϣ/ϡ΍ήΟ[ 
 ) ΃ (0.257 ήΘϟ/ϝϮϣ 

 ) Ώ (0.0642 ήΘϟ/ϝϮϣ 
 ) Ν (0.208 ήΘϟ/ϝϮϣ 
 ) Ω (0.162 ήΘϟ/ϝϮϣ    

 ϥ΃ φΣϻO2mL H 1O = 2g H1 
 

ήϛάΗ  ϥ΃mL 1=  3cm 1 
 



 

-  ϩΰϴϛήΗ ϱάϟ΍ ξϤΤϟ΍ ϢΠΣ Ϯϫ Ύϣ1.8  ϰϠϋ ϝϮμΤϠϟ ϡίϼϟ΍ ήΘϟ/ϝϮϣ500 Ϣγ3  ξϤΤϟ΍ Ϧϣ
 ΰϴϛήΘΑ0.725 ˮ ήΘϟ/ϝϮϣ 

( ΃  )196 Ϣγ3    ( Ώ  )100 Ϣγ3 
( Ν  )320 Ϣγ3    ( Ω  )50 Ϣγ3 
 
- Ϣγ Ϣϛ3  ϰϟ· ΎϬΘϓΎο· ΐΠϳ ˯ΎϤϟ΍ Ϧϣ300 Ϣγ3  ϩΰϴϛήΗ ϱάϟ΍ ϡϮϳΩϮμϟ΍ ΪϴδϛϭέΪϴϫ ϝϮϠΤϣ Ϧϣ

0.25 ϝϮϣ/ ϩΰϴϛήΗ ϒϔΨϣ ϝϮϠΤϣ ϰϠϋ ϝϮμΤϠϟ ˬ ήΘϟ0.15 ϝϮϣ/ˮ ήΘϟ 
( ΃  )500 Ϣγ3    ( Ώ  )100 Ϣγ3 
( Ν  )300 Ϣγ3    ( Ω  )200 Ϣγ3 
 

 ΖΑΎΛϭ ϲ΋ΎϴϤϴϜϟ΍ ϥ΍ΰΗϻ΍ϥ΍ΰΗϻ΍ 
 

 ϥ΍ΰΗϻ΍ ΖΑΎΛeq, Ksp, Kp, Kb, Ka, KcK, K 
ϪΗϻϮϣ ΩΪϋ ϱϭΎδϳ αϷ ωϮϓήϣ Ϟϛ ˬ ΕϼϋΎϔΘϤϟ΍ ϰϠϋ ΞΗ΍ϮϨϟ΍ 

 ΐϠμϟ΍ ( : ΕΎΑΎδΤϟ΍ Ϧϣ ϲϨΜΘδϧس  ) Ϟ΋Ύδϟ΍ 
: ϞϋΎϔΘϠϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ ήϴΒόΗ ΐΘϛ΍ 

(g)+ 3D (l)C ֕ (s)+ B (aq)5A 

 
-  ϥ΍ΰΗϻ΍ ΖΑΎΛ Ϧϋ ήϴΒόΘϠϟ ΔΤϴΤμϟ΍ Δϐϴμϟ΍aK : ϲϫ ϲϟΎΘϟ΍ ϞϋΎϔΘϠϟ 

(aq)
-

2O3H2+ C (aq)
+O3H ֕ (l)O2+ H 2(aq)O3H2HC 

 
   ]-2O3H2][C+O3[H                            ]2O3H2[HC 

( ΃ ) aK                             ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ =( Ώ ) aK ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = 
        ]2O3H2[HC                ]-2O3H2][C+O3[H 

 
              ]-2O3H2][C+O3[H                       O] 2] [H2O3H2[HC   
( Ν ) aK                              ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ =( Ω ) aK ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰ = 

              O]2] [H2O3H2[HC        ]  -
2O3H2][C+O3[H      

 

-   : ϞϋΎϔΘϠϟ ϥ΍ΰΗϻ΍ Ϧϋ ήϴΒόΘϠϟ ΔΤϴΤμϟ΍ Δϐϴμϟ΍ ϱ΃ 

3 (g)2NH   ֕    2 (g)+ 3H2 (g)  N 
) ΃ ( ]  2[ H3] +  2/ [ N  2] 3= [ NH cK 

 ) Ώ (3] 2] . [ H 2/ [ N  2] 3= [ NH cK    
 ) Ν (2] 3/ [ NH 2] 2] . [ H 2= [ N cK 

) Ω (]   2[ H3] +  2]  / [ N 3[ NH2=  cK 
 
 - (g)HCl2+ (g)  10F2S  ֕   (g) 2+ H(g)  5SClF2     ˬ ϥ΍ΰΗϻ΍ ϡΎψϨϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ Δϐϴλ Ύϣ

 ϖΑΎδϟ΍ˮ 
 ) ΃ (2H.P5SClF

2P/HCl
2.P10F2S= PPK 

 ) Ώ (HCl
2.P10F2SP/2H.P15SClF

2= PPK 
 ) Ν (2H.P5SClFP/HCl.P10F2S= PPK 

) Ω ( 2H. P5SClF
2P-HCl

2.P10F2S= PPK 



 

-  ϥ΍ΰΗϻ΍ ϡΎψϨϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ Δϐϴλ ϲϟΎΘϟ΍CK : ϲϫ 
2(g)+3H3(aq))4(SO2Cr  ֕  ) 4(aqSO2+3H(s) 2Cr 

 

( ΃    )]2[H ]3)4O(S2Cr/ [ 3]4SO2H[ ]Cr= [ cK 
(  Ώ   )3]4SO 2/ [H 3]2H] [3) 4(SO2Cr= [ cK 
( Ν   ) 3]2H[ ]3)4O(S 2Cr/ [ 1=  cK 
(  Ω )3]4SO2H[ ]Cr/ [ 3]2H] [3) 4(SO 2Cr= [ cK 
 

- : ϲϟΎΘϟ΍ ϥ΍ΰΗϻ΍ ϡΎψϨϟ ϥ΍ΰΗϻ΍ ΖΑΎΛ Δϐϴλ Ύϣ 
(g)O2+  3H    (s)2Fe   ֕    2(g)+ 3H  3(s)O2Fe 

 

( ΃    )3]2] [H3O2/ [Fe 2[Fe]3O]2= [H pK 
( Ώ   )2H

3/ P O2H
3= Pp K   

( Ν   ) 2[Fe]3O]2/ [H 3]2] [H3O2= [Fe pK 
( Ω )    O2H

3/ P 2H
3= Pp K 

 
ΔΑ΍ΫϹ΍ 
 

-  ΔΑ΍ΫϹ΍ ϞλΎΣ ΖΑΎΛ)sp ( K   Δπϔϟ΍ ΕΎϣϭήϜϟ 4CrO2Ag : ϱϭΎδϳ 

 ) ΃ (] 24] [ CrO+ [ Ag2= sp K 
 ) Ώ (] -2

4[ CrO 2]+ / [ Ag 1= sp K 
 ) Ν (] -2

4[ CrO  ]+ Ag2= [ sp K 
 ) Ω (] -2

4[ CrO 2]+ = [ Agsp K 
 
-  ( Δπϔϟ΍ ϥϮϳϷ ΔϴϟϮϤϟ΍ ΔϴϧΎΑϭάϟ΍ ϰϟ΍ ΰϣήϳ+Ag  Δπϔϟ΍ ΕΎϣϭήϛ Ϧϣ ϊΒθϣ ϝϮϠΤϣ ϲϓ )  
) 4CrO2Ag  :ϲϟΎΘϟΎΑ ) 

 ) ΃ (2S)2( ήΘϟ / ϝϮϣ    )Ώ(S)  2( ήΘϟ / ϝϮϣ 
 ) Ν ()2(S ήΘϟ / ϝϮϣ    ) Ω ((S)  ήΘϟ / ϝϮϣ 

 
-   ΔΑ΍Ϋϻ΍ ΖΑΎΛ ϞλΎΣ ΔϤϴϗ ϲϫ ΎϣKsp  ΔΑ΍Ϋ· ΪϨϋ ΞΗΎϨϟ΍AgCl ˮ ˯ΎϤϟ΍ ϲϓ 

 ) ΃ ( 2S2     )Ώ(S  2 
 ) Ν ( 2S     ) Ω ( S  

 
-   ΔΑ΍Ϋϻ΍ ΖΑΎΛ ϞλΎΣ ΔϤϴϗ ϲϫ ΎϣKsp  ΔΑ΍Ϋ· ΪϨϋ ΞΗΎϨϟ΍3CO2Hg ˮ ˯ΎϤϟ΍ ϲϓ 

 ) ΃ ( 2S2     )Ώ(S  2 
 ) Ν ( 3S4     ) Ω ( S  

 
 
 



 

-  Δπϔϟ ΪϳΩϮϳ Ϧϣ ϊΒθϣ ϝϮϠΤϤϟ  ) ήΘϟ/ϝϮϣ ΓΪΣϮΑ( ΔϴϟϮϤϟ΍ ΔΑ΍Ϋϻ΍ Ύϣ (s)AgI   ΔϤϴϗ ΖϧΎϛ ΍Ϋ·
 ΔΑ΍ΫϹ΍ ϞλΎΣ ΖΑΎΛ(sp) K  ϱϭΎδΗ Δπϔϟ΍ ΪϳΩϮϴϟ 17-10x  8.5 

(aq)
 -+ I (aq) 

+ Ag ֕ (s)AgI 
 ) ΃ ( 34-10x  7.24     ) Ώ ( 9-10x  2.92          

 ) Ν ( 17-10x8.51          ) Ω (9- 10x  9.22               
  
-  ΖϠΑϮϜϟ΍ ϥϮϳ΍ ΰϴϛήΗ+2Co  ϲ΋ΎϨΜϟ΍ ΖϠΑϮϜϟ΍ ΪϴΘϳήΒϛ ϝϮϠΤϣ ϲϓCoS  Ϯϫ11-10x7.7  ϲϫ ΎϤϓ ˬ

 ΔϤϴϗspK ˮ 

 )΃(21-10x5.93     )Ώ(11-10X7.70 
 )Ν(14-10x1.00     )Ω(5-10x2.77 

  
ΓΪϋΎϘϟ΍ϭ ξϤΤϟ΍ ϡϮϬϔϣ 

 
Ϊϋ΍ϮϘϟ΍ ϭ νΎϤΣϷ΍ 

νΎϤΣϷ΍ ι΍ϮΧ Ϊϋ΍ϮϘϟ΍ ι΍ϮΧ 

 ξϣΎΣ Ϣόρ ΎϬϟ س ˺
 ϦϴΟϭέΪϴϬϟ΍ ίΎϏ ΪϋΎμΘϴϟ Ε΍ΰϠϔϟ΍ ϊϣ ϞϋΎϔΘΗ س ˻

2+ H 2MgCl 2HCl + Mg  

 βϤθϟ΍ ωΎΒΗ ϕέϭ ήϤΤΗ س ˼

 ήϣ Ϣόρ ΎϬϟ س ˺
 ϲϧϮΑΎλ ϖϟί βϤϠϣ ΎϬϟ س ˻
 βϤθϟ΍ ωΎΒΗ ϕέϭ ϕέΰΗ س ˼

 
: ˯Ύϣ ϭ ΢Ϡϣ ϲτόΘϟ Ϊϋ΍ϮϘϟ΍ ϊϣ νΎϤΣϷ΍ ϞϋΎϔΘΗ 

 O2NaCl + H HCl + NaOH  
 ϥϮϴΗΎϛ ϲτόΗ ϭ ˯ΎϤϟ΍ ϲϓ ΏϭάΗ ˬ ϦϴΟϭέΪϴϬϟ΍ ϰϠϋ ϱϮΘΤΗ ΓΩΎϣ : αϮϴϨϴϫέ΃ ξϤΣ

. ϦϴΟϭέΪϴϫ 
 ΪϴδϛϭέΪϴϬϟ΍ ϰϠϋ ϱϮΘΤΗ ΓΩΎϣ : αϮϴϨϴϫέ΃ ΓΪϋΎϗ-OH  ϥϮϴϧ΃ ϲτόΗ ϭ ˯ΎϤϟ΍ ϲϓ ΏϭάΗ ˬ

. ΪϴδϛϭέΪϴϬϟ΍ 
 

 νϣΣ ˬ ΎϳϠϛ ϥϳ΄Ηϳ = ϱϭϗ νϣΣΎϳ΋ίΟ ϥϳ΄Ηϳ = ϑϳόο 

ΔϳϮϘϟ΍ νΎϤΣϷ΍ ΔϳϮϘϟ΍ Ϊϋ΍ϮϘϟ΍ Δϔϴόπϟ΍ νΎϤΣϷ΍ Δϔϴόπϟ΍ Ϊϋ΍ϮϘϟ΍ 

4HClO 
4SO2H 
3HNO 

HCl 
HBr 
HI 

LiOH 
 NaOH 
 KOH 

2Ca(OH) 
2Mg(OH) 
2Ba(OH) 

COOH3CH 
HCOOH 

HF 
 

 
 

3NH 
 



 

 : ΪΘθϧϭήΑ ξϤΣ 
) ϦϴΟϭέΪϴϫ ϥϮϴΗΎϛ ( ϥϮΗϭήΑ ΢ϨϤΗ ΓΩΎϣ 

 : ΪΘθϧϭήΑ ΓΪϋΎϗ 
) ϦϴΟϭέΪϴϫ ϥϮϴΗΎϛ ( ϥϮΗϭήΑ ϞΒϘΘδΗ ΓΩΎϣ 

-+ OH +
4NH ֕ 3O + NH2H 

 

ΕΎϧϭήΘϜϟϻ΍ Ϧϣ Νϭί ΏΎδΘϛ΍ ϊϴτΘδΗ ΓΩΎϣ : βϳϮϟ ξϤΣ 
 ΕΎϧϮϴΗΎϜϟ΍ ϊϴϤΟ : βϳϮϟ νΎϤΣ΃ ϦϣϞΜϣ +Ag  ˬ+Na  ˬ+2Mg  ΕΎΒϛήϤϟ΍ ϩάϫ ϭ ˬ3BF  ˬ

 3BCl ˬ 2BeMg  ˬ 3AlCl 
ΕΎϧϭήΘϜϟϻ΍ Ϧϣ Νϭί ΢Ϩϣ ϊϴτΘδΗ ΓΩΎϣ : βϳϮϟ ΓΪϋΎϗ 

 ϞΜϣ ΕΎϧϮϴϧϻ΍ ϊϴϤΟ : βϳϮϟ Ϊϋ΍Ϯϗ Ϧϣ-
3NO  ˬ-2

4SO  ˬ-Cl  ˬ-2O  ΕΎΒϛήϤϟ΍ ϩάϫ ϭ3NH  ˬ
O2H 
 
-  ϒϳήόΗ ΐδΣ ΓΪϋΎϗ ϭ ξϤΣ ήΒΘόΗ ΔϴϟΎΘϟ΍ Ν΍ϭίϻ΍ ϱ΍: αϮϴϨϴϫέ΍ 

( )΃HCl , NaOH     )Ώ( 3NH, 2HNO     
 )Ν(+HCl , Ag      )Ω(+ 

4, NH 4SO2H 
 
-  ΪΘθϧϭήΑ ξϤΣ ϑήόϳس : ϲΗϵΎΑ ϱέϮϟ 

ϥϮΗϭήΒϠϟ ΢ϧΎϣ ) ΃ (    ϥϮΗϭήΒϠϟ ϞΒϘΘδϣ ) Ώ (  
ΕΎϧϭήΘϜϟϻ΍ Ϧϣ Νϭΰϟ ΢ϧΎϣ ) Ν (  ΕΎϧϭήΘϜϟϻ΍ Ϧϣ Νϭΰϟ ϞΒϘΘδϣ ) Ω ( 

 
-  ξϤΣ ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΍: ςϘϓ βϳϮϟ ϒϳήόΗ ΐδΣ 

 )΃(HCl   )Ώ( 2HNO     )Ν(+Ag   )Ω(+ 
4NH  

 
- βϳϮϟ ϒϳήόΗ ΐδΣ ΓΪϋΎϗ ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΍  : ςϘϓ ΪΘθϧϭήΑ ϭ 

 )΃(NaOH  )Ώ( 3NaNO     )Ν(+Ag   )Ω( 
3NH  

 
- :ΔϳϮϘϟ΍ νΎϤΣϷ΍ ϰϠϋ ϖΒτϨΗ ΔϴϟΎΘϟ΍ ϞϤΠϟ΍ ϱ΃- 

 ϲϓ Ύϴ΋ΰΟ ΎϨϳ΄Η Ϧϳ΄ΘΗ ΔϳϮϘϟ΍ νΎϤΣϷ΍ ) ΃ (˯ΎϤϟ΍   
˯ΎϤϟ΍ ϲϓ  ϼϣΎϛ ΎϨϳ΄Η Ϧϳ΄ΘΗ ΔϳϮϘϟ΍ νΎϤΣϷ΍ ) Ώ ( 

ήϣ ΎϬϤόρ ΔϳϮϘϟ΍ νΎϤΣϷ΍ ) Ν (    
ΔΌϳΩέ ΕϼλϮϣ ΔϳϮϘϟ΍ νΎϤΣϷ΍ ) Ω ( 

 
-  ϲ΋ΎϤϟ΍ ΎϴϧϮϣϷ΍ ϝϮϠΤϣ ήΒΘόϳ)(aq)3(NH   : 

ϒϴόο ϲπϤΣ )΃ (    ϱϮϗ ϲπϤΣ ) Ώ (   
ϒϴόο ϱΪϋΎϗ ) Ν (    ϱϮϗ ϱΪϋΎϗ ) Ω ( 

 
 



 

-  ΎϴϧϮϣϷ΍ ΔΑ΍Ϋ· ΪϨϋ3NH : ΎϬϧΈϓ ˯ΎϤϟ΍ ϲϓ 

ϼϣΎϛ ΎϨϳ΄Η Ϧϳ΄ΘΗ ) ΃ (    ϥϮϠϟ΍ ϰϟ· ˯Ύϗέΰϟ΍ βϤθϟ΍ ωΎΒΗ Δϗέϭ ϝϮΤΗ ) Ώ (
ήϤΣϷ΍ 

Ύϔϴόο ΎϳΪϋΎϗ ϻϮϠΤϣ ϥϮϜΗ ) Ν (  ΕΎϧϮΗϭήΑ ΞΘϨΗ ) Ω ( 
 

. ΓΪϋΎϗ ϊϣ ξϤΣ ϞϋΎϔΗ Ϧϣ ΞΘϨϳ ϲϧϮϳ΃ ΐϛήϣ : ΢ϠϤϟ΍ 
  

ϱϮϗ ξϤΣ ϞϋΎϔΗ Ϧϋ ΞΗΎϧ : ϲπϤΣ ΢Ϡϣ  ΓΪϋΎϗ +Δϔϴόο 
ϒϴόο ξϤΣ ϞϋΎϔΗ Ϧϋ ΞΗΎϧ : ϱΪϋΎϗ ΢Ϡϣ  ΓΪϋΎϗ +ΔϳϮϗ 

ϱϮϗ ξϤΣ ϞϋΎϔΗ Ϧϋ ΞΗΎϧ : ϝΩΎόΘϣ ΢Ϡϣ  ΓΪϋΎϗ +ΔϳϮϗ 
  

 ˮ ˯ΎϤϟ΍ ϲϓ Ρϼϣϻ΍ ϩάϫ ΔΑ΍Ϋ΍ ΪϨϋ ΙΪΤϳ ΍ΫΎϣ 
ϝΩΎόΘϣ ϭ΍ ϱΪϋΎϗ ϭ΍ ϲπϤΣ ϝϮϠΤϣ ϲτόΘϟ ˬ ϝϮϠΤϤϟ΍ ϲϓ ΕΎϧϮϴϧ΃ ϭ ΕΎϧϮϴΗΎϛ ϰϟ· ϚϜϔΘΗ 

 
- ϠΤϣ ϰϠϋ ϝϮμΤϟ΍ ϢΘϳ: Ϧϣ ΰϴϛήΘϟ΍ βϔϨΑϭ ΔϳϭΎδΘϣ ϡΎΠΣ΍ ςϠΧ ΪϨϋ ϝΩΎόΘϣ ϝϮ 

 ) ΃ (+ HCl (aq)3NH    ) Ώ (+ NaOH (aq)COOH3CH 
 ) Ν (+ KOH (aq)HCOOH   ) Ω (+ NaOH (aq)HCl 

 
- ˮ˯ΎϤϟ΍ ϰϟ· ϪΘϓΎο· ΪϨϋ ΎϴπϤΣ ˱ϻϮϠΤϣ ΞΘϨϳ ΔϴϟΎΘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ Ω΍ϮϤϟ΍ ϱ΃ 

 ) ΃ (KCl    ) Ώ (Na     Ν (Sܱ ଶ     ) Ω (Ba(OHሻଶ 
 
- ˯ΎϤϟ΍ ϲϓ ϪΘΑ΍Ϋ΍ ΪϨϋ ) ϱΪϋΎϗ ( ϱϮϠϗ ϝϮϠΤϣ ΞΘϨϳ ϲϠϳ ΎϤϣ ϱ΃ 

  ) ΃ ((aq)2NO     ) Ώ ( NaCl         
 ) Ν ((g)HCl    ) Ω ( 2Ca(OH)   

 
- ˮ ΢ϠϤϛ ϒϨμϳ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 

 )΃(3Al(OH)     )Ώ(COOH3CH 
) )Ν2COO)3Cu(CH     )Ω(5O2N 
 
 

 ΔϴπϤΤϟ΍ ΩΪόΗΕΎϘϓ΍ήΘϤϟ΍ϭ 
 

( ϥϮΗϭήΑ ΪϘϔϳ :ϥϮΗϭήΒϟ΍ ϱΩΎΣ΃ ξϤΣ+H: ϞΜϣ ˬ ΪΣ΍ϭ ) 
 COOH, HCOOH, HCl , HBr , HF3CH  

( ϦϴϧϮΗϭήΑ ΪϘϔϳ : ϥϮΗϭήΒϟ΍ ϲ΋ΎϨΛ ΎπϤΣ+H: ϞΜϣ ) 
 4SO2, H 3CO2H 

( ΕΎϧϮΗϭήΑ ΙϼΛ ΪϘϔϳ : ϥϮΗϭήΒϟ΍ ϲΛϼΛ ξϤΣ+H: ϞΜϣ ) 
 4PO3H 
-  ϲϓ ϦϴΟϭέΪϴϫ ΓέΫ Ϣϛ ϲϨϤϬϳ Ύϣ Ϫϧ΃ φΣϻ! ϢϬϨϣ ΪϘϔϳ Ϣϛ ϲϨϤϬϳ ˬ ξϤΤϟ΍ 
 



 

-  ΔϳΪϋΎϘϟ΍ ϱΩΎΣ΍ ϥϮΗϭήΒϟ΍ ϱΩΎΣ΍ ξϤΤϟ΍ ϰϤδϳ 
-   ΔϳΪϋΎϘϟ΍ ϲ΋ΎϨΛ ϥϮΗϭήΒϟ΍ ϲ΋ΎϨΛϭ 
-  ΔϳΪϋΎϘϟ΍ ϲΛϼΛ ϥϮΗϭήΒϟ΍ ϲΛϼΛϭ 
-  Ε΍Ϋ ΓΪϋΎϘϟ΍ ϰϤδΗOH  ΔϴπϤΤϟ΍ ΔϳΩΎΣ΍ ΓΪΣ΍ϭ 
-  Ε΍Ϋϭ2(OH)  ΔϴπϤΤϟ΍ Δϴ΋ΎϨΛ 
- Ε΍Ϋϭ 3(OH) ΔϴπϤΤϟ΍ ΔϴΛϼΛ 

 
-     ϚϴϧϮΑήϜϟ΍ ξϤΣ ήΒΘόϳ3CO2H 

ϥϮΗϭήΒϟ΍ ϲ΋ΎϨΛ ΎπϤΣ ) ΃ (   ϥϮΗϭήΒϟ΍ ϲΛϼΛ ξϤΣ ) Ώ ( 
ϥϮΗϭήΒϟ΍ ϱΩΎΣ΃ ξϤΣ ) Ν (   ϥϮΗϭήΒϟ΍ ϲγ΍Ϊγ ξϤΣ ) Ω ( 

 
- 3Cr(OH) : ήΒΘόϳ 

ΔϳΪϋΎϘϟ΍ ϲΛϼΛ ξϤΣ )΃(   ΔϴπϤΤϟ΍ Δϴ΋ΎϨΛ ΓΪϋΎϗ )Ώ( 
ΔϴπϤΤϟ΍ ΔϴΛϼΛ ΓΪϋΎϗ )Ν(   ΔϳΪϋΎϘϟ΍ ϲ΋ΎϨΛ ξϤΣ )Ω( 

 
ϥϮΗϭήΑ ΪϘϓ ΪόΑ ξϤΤϟ΍ Ϧϣ ϲϘΒΘϤϟ΍ ˯ΰΠϟ΍ : ΔϘϓ΍ήϤϟ΍ ΓΪϋΎϘϟ΍ 

ϥϮΗϭήΒϠϟ ΓΪϋΎϘϟ΍ ΏΎδΘϛ΍ ΪόΑ ΞΗΎϨϟ΍ ΐϛήϤϟ΍ : ϖϓ΍ήϤϟ΍ ξϤΤϟ΍ 
. ϖϓ΍ήϤϟ΍ ΎϬπϤΣ ϭ ΓΪϋΎϗ ˬ ϭ΃ ˬ ΔϘϓ΍ήϤϟ΍ ϪΗΪϋΎϗ ϭ ξϤΣ : ϖϓ΍ήΘϤϟ΍ Νϭΰϟ΍ 

 
-     : ϲϟΎΘϟ΍ ϡΎψϨϟ΍ ϲϓ -+ OH +

4NH ֕ 3O + NH2H   : Ϯϫ ϖϓ΍ήϤϟ΍ ξϤΤϟ΍ ϥΈϓ  ˬ 

 ) ΃ ( +  
4NH      ) Ώ (O2H 

  ) Ν (-OH      ) Ω  ( 3NH 
 
-    : ϡΎψϨϟ΍ ϲϓ-

3+ HCO -2
4O2C  ֕   -2

3+ CO -4O2HC     ήΒΘόϳ-2
4O2C  : 

  ΓΪϋΎϘϠϟ ϖϓ΍ήϣ ξϤΣ ) ΃ (   -2
3CO   

 ξϤΤϠϟ ΔϘϓ΍ήϣ ΓΪϋΎϗ ) Ώ (-
4O2HC 

 ξϤΤϠϟ ΔϘϓ΍ήϣ ΓΪϋΎϗ ) Ν (-
3HCO   
 ξϤΤϠϟ ϖϓ΍ήϣ ξϤΣ ) Ω (-

4O2HC 
 
- : ΓΪϋΎϗ ϭ ξϤΣ Ϧϣ ϖϓ΍ήΘϣ Νϭί ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΍ 

 )΃(HCl , HF    )Ώ( 2, HNO -2NO  
 )Ν(O2, H 2O2H   )Ω( -2

3, CO+ 
4NH  

 
 
 
 
 
 
 
 



 

ΔοϮϤΤϟ΍ϭ ϦϴΟϭέΪϴϬϟ΍ ΕΎϧϮϴΗΎϛ 
 
14-] = 1x10-]x[OH+[H 

 
[H+] = [OH-]      ϝΩΎόΘϣ     
[H+] > [OH-]     ϲπϤΣ    
[H+] < [OH-]      ϱΪϋΎϗ 

 
-   ϦϴΟϭέΪϴϬϟ΍ ϥϮϳ΍ ΰϴϛήΗ ϥΎϛ ΍Ϋ΍]+[H  ϱϭΎδϳ ϥϮϤϴϠϟ΍ ήϴμϋ Ϧϣ ΔϨϴόϟ0.01 ϝϮϣ\ ΎϤϓ ήΘϟ

 ΰϴϛήΗ ]-[OH ˮ 
 ) ΃ (14-10 ήΘϟ/ϝϮϣ     ) Ώ (7-10 ήΘϟ/ϝϮϣ 

 ) Ν (12-10 ήΘϟ/ϝϮϣ     ) Ω (2-10 ήΘϟ/ϝϮϣ 
      

-  ϦϴΟϭέΪϴϬϟ΍ ϥϮϳ΃ ΰϴϛήΗ Ύϣ]+[H ( ϡϮϴγΎΗϮΒϟ΍ ΪϴδϛϭέΪϴϫ ϝϮϠΤϤϟKOH ϩΰϴϛήΗ ϱάϟ΍ )
2-10×  1.25 ˮ ήΘϟ/ϝϮϣ 

 ) ΃ (13-10×  8.00 ήΘϟ/ϝϮϣ    ) Ώ (7-10×  ήΘϟ/ϝϮϣ 
 ) Ν (14-10×  ήΘϟ/ϝϮϣ     ) Ω (12-10×  1.25 ήΘϟ/ϝϮϣ 

 
-  Γέ΍ήΣ ΔΟέΩ ΪϨϋ25  ϦϴΟϭέΪϴϬϟ΍ ϥϮϳ΃ ΰϴϛήΗ ϥϮϜϳ ϲπϤΤϟ΍ ϝϮϠΤϤϟ΍ ˬ ΔϳΰϴϠϴγ ΔΟέΩ]+[H 
Ϫϟ : 

 ) ΃ (13-10×  8.00 ήΘϟ/ϝϮϣ    ) Ώ (7-10×  1 ήΘϟ/ϝϮϣ 
 ) Ν (14-10×  ήΘϟ/ϝϮϣ     ) Ω (12-10×  1.25 ήΘϟ/ϝϮϣ 

 
-  Γέ΍ήΣ ΔΟέΩ ΪϨϋ ϱΪϋΎϗ ϝϮϠΤϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ ϞϴϟΎΤϤϟ΍ ΪΣ΃25 : ΔϳΰϴϠϴγ ΔΟέΩ 

 ) ΃ (]-[OH  =3-10×  1.00 ήΘϟ/ϝϮϣ 
 ) Ώ (]-[OH  =13-10×  8.00 ήΘϟ/ϝϮϣ 
 ) Ν (]-[OH  =10-10×  5.00 ήΘϟ/ϝϮϣ 
 ) Ω (]-[OH  =8-10×  2.00 ήΘϟ/ϝϮϣ 

 
ϲϨϴΟϭέΪϴϬϟ΍ αϷ΍ 

 
pH = - log [H+]        ,        [H+] = 10-pH 
pOH = - log [OH-]            ,                [OH-] = 10-pOH 

                 pH + pOH = 14 
ϝΩΎόΘϣ    pH = 7 ϲπϤΣ   pH < 7 ϱΪϋΎϗ     pH > 7 

 
-  ϲϨϴΟϭέΪϴϬϟ΍ αϻ΍ ϑήόϳ[pH] : ϲϟΎΘϟΎϛ 

 ) ΃ (pH  =-  Ϯϟ]+[H    ) Ώ (pH  Ϯϟ =]+[H   
 ) Ν (pH  =]+[H    ) Ω (pH  =2]+[H 

 



 

-  Ϧϣ ϰϠϋ΃ ϲϨϴΟϭέΪϴϫ α΃ ΎϬϟ ΔϴϟΎΘϟ΍ Δϴ΋ΎϤϟ΍ ϞϴϟΎΤϤϟ΍ ϱ΃7 ˮ 
 )΃((aq)2Ba(OH)    )Ώ((aq)3KNO 

 )Ν((aq)Cl4NH    )Ω((aq)3CO2H 
 
-  ϦϴΟϭέΪϴϬϟ΍ ϥϮϳ΍ ΔϤϴϗ ΖϧΎϛ ΍Ϋ΍]+[H  ϱϭΎδΗ6-10 : ϱϭΎ˰δΗ ϲϨϴΟϭέΪϴϬϟ΍ αϻ΍ ΔϤϴϗ ϥϮϜΗ 

    ) ΃ (-6   + ) Ώ (6     ) Ν (-8   +   ) Ω (8 
 
-   ϦϴΟϭέΪϴϬϟ΍ ϥϮϳ΍ ΰϴϛήΗ ϥΎϛ ΍Ϋ΍]+[H  ϱϭΎδϳ ϥϮϤϴϠϟ΍ ήϴμϋ Ϧϣ ΔϨϴόϟ0.01 ϝϮϣ\ ΎϤϓ ήΘϟ

 ΰϴϛήΗ ]-[OHˮ 

 ) ΃ (14-10 ήΘϟ/ϝϮϣ    ) Ώ (7-10 ήΘϟ/ϝϮϣ 
 ) Ν (12-10 ήΘϟ/ϝϮϣ    ) Ω (2-10 ήΘϟ/ϝϮϣ 

 
-  ϲϨϴΟϭέΪϴϬϟ΍ αϷ΍ ΔϤϴϗ ΖϧΎϛ ΍Ϋ΍pH  ϱϭΎδΗ ϢρΎϤτϟ΍ ήϴμόϟ4.50  ϥϮϳ΃˶ ΰϴϛήΗ ϥϮϜϳ ϪϴϠόϓ ˬ

 ΪϴδϛϭέΪϴϬϟ΍ -OH : ϱϭΎδϳ ήϴμόϠϟ 

 ) ΃ ( 5-10×3.16 ϝϮϣ/ ήΘϟ   ) Ώ ( 14-10×1.00 ϝϮϣ/ ήΘϟ 
 ) Ν ( 10-10×3.16 ϝϮϣ/ ήΘϟ   ) Ω (7-10×1.00    ϝϮϣ/ ήΘϟ 

 

-  ϲϨϴΟϭέΪϴϬϟ΍ αϷ΍ ϮϫΎϣpH) ( ϡϮϳΩϮμϟ΍ ΪϴδϛϭέΪϴϫ ϝϮϠΤϤϟ )NaOH ϩΰϴϛήΗ ϱάϟ΍ )
3-10x2.35 ˮ ήΘϟ / ϝϮϣ 

  ) ΃ (11.37     ) Ώ(2.35  
 ) Ν ( 1.62     ) Ω (14.00 

 
-   ΔϓΎο· ΪϨϋ100  Ϣγ3  ϰϟ΍ ˯ΎϤϟ΍ Ϧϣ 100 Ϣγ3  ϝϮϠΤϣ Ϧϣ  NaOH   ϩΰϴϛήΗ ϱάϟ΍0.1  

 ΔϤϴϗ ϥΈϓ ήΘϟ / ϝϮϣPH : ϲϫ ϒϔΨϤϟ΍ ϝϮϠΤϤϠϟ 

  ) ΃ (13   ) Ώ (1.5   ) Ν (12   ) Ω (12.7 
 
-  ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ΐϛήϣ Ϧϣ ΪΣ΍ϭ ϝϮϣ ΔΑ΍Ϋ΍ Ϧϣ ΔΠΗΎϨϟ΍ ΕΎϧϮϳϻ΍ ΩΪϋ ΎϣNaCl ˮ 

 
 
 
 
 
 
 
 
 
 
 



 

ΓΪϋΎϘϟ΍ϭ ξϤΤϟ΍ ϚϜϔΗ ΖΑΎΛ 
 

-  ΔϤϴϗ ΖϧΎϛ ΍Ϋ΍aK  ϱϭΎδΗ ϚϴΘϴγϻ΍ ξϤΤϟ5-10x1.8  ϱϭΎδΗ ίϮϣϭήΑέϮΒϴϬϟ΍ ξϤΤϟϭ
9-10x2 : ϥΈϓ 

ϯϮϗϻ΍ Ϯϫ ϚϴΘϴγϻ΍ ξϤΣ ) ΃ (   
ϯϮϗϻ΍ Ϯϫ ίϮϣϭήΑϮΒϴϬϟ΍ ξϤΣ ) Ώ ( 

ΓϮϘϟ΍ βϔϧ ΎϤϬϟ ϦϴπϤΤϟ΍ ) Ν (  
ϖΒγ ΎϤϣ Ύϳ΃ βϴϟ )Ω( 

 
- : ΔϳϮϘϟ΍ ΓΪϋΎϘϟ΍ 

ϥ΍ΰΗ΍ ΖΑΎΛ ΎϬϟ )΃(    ϥ΍ΰΗ΍ ΖΑΎΛ ΎϬϟ βϴϟ )Ώ( 
ΎϧΎϴΣ΍ ϥ΍ΰΗ΍ ΖΑΎΛ ΎϬϟ )Ν(   ϖΒγ ΎϤϣ Ύϳ΃ βϴϟ )Ω( 

 
-  ΔϤϴϗ ΖϧΎϛ ΍Ϋ΍bK  ΎϴϧϮϣϸϟ3NH  ϱϭΎδΗ5-10x1.8  ϦϳΎϔγϮϔϠϟϭ3PH  ϱϭΎδΗ14-10x1  ϥΈϓ

: ϲϫ ϒόοϻ΍ ΓΪϋΎϘϟ΍ 

ΎϴϧϮϣϻ΍ ) ΃ (     ϦϳΎϔγϮϔϟ΍ ) Ώ ( 
ΓϮϘϟ΍ βϔϧ ΎϤϬϟ ϦϴΗΪϋΎϘϟ΍ ) Ν (   ϖΒγ ΎϤϣ Ύϳ΃ βϴϟ )Ω( 

 
ΔϤψϨϤϟ΍ ϞϴϟΎΤϤϟ΍ 

 
 αϻ΍ ΔϤϴϗ ϲϓ ήϴϐΘϟ΍ ϡϭΎϘΗϲϨϴΟϭέΪϴϬϟ΍pH   ΔϴϤϛ ΔϓΎο· ΪϨϋΔϠϴϠϗ  ξϤΣ ϦϣϱϮϗ  ΓΪϋΎϗ ϭ΍

ΔϳϮϗ . ΎϬϟ 
: ϞΜϣ ) ϲπϤΣ ϢψϨϣ ϝϮϠΤϣ ( ϪΤϠϣ ϭ ϒϴόο ξϤΣ 

HF + NaF  
 HCOOH + HCOONa  

COOK 3COOH + CH3CH 
: ) ϱΪϋΎϗ ϢψϨϣ ϝϮϠΤϣ ( ϞΜϣ ΎϬΤϠϣ ϭ Δϔϴόο ΓΪϋΎϗ 

Cl4+ NH3 NH  
3NO4+ NH3 NH 

 
❖ ϒϴόο ξϤΣ  ΓΪϋΎϗ ϭΔϳϮϗ  ΕϻϮϣ ρήη ˬϒϴόπϟ΍ ) ϲπϤΣ ϢψϨϣ ϝϮϠΤϣ ( . ήΜϛ΍ 
❖ Δϔϴόο ΓΪϋΎϗ  ξϤΣ ϭϱϮϗ  ΕϻϮϣ ρήη ˬϒϴόπϟ΍ ) ϱΪϋΎϗ ϢψϨϣ ϝϮϠΤϣ ( . ήΜϛ΍ 

 
 -  ξϤΣ ϭ Δϔϴόο ΓΪϋΎϗ ϭ΃ ΔϘϓ΍ήϣ ΓΪϋΎϗ ϭ ϒϴόο ξϤΣ Ϧϣ ϥϮϜΘϳ ϱάϟ΍ ϢψϨϤϟ΍ ϝϮϠΤϤϟ΍

 ϲϓ ήϴϐΘϟ΍ ϡϭΎϘϳ ϖϓ΍ήϣ 

 ) ΃ (pH    ) Ώ (wpK      ) Ν (cpK  (   ) ΩpCl   
 
 

 



 

-ˮ ϢψϨϣ ϝϮϠΤϣ ϥϮϜϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 

 ) ΃ (NaCl  +(aq)  HCl    ) Ώ (+ HCl (aq) KOH 
 ) Ν (Cl4+ NH(aq)   3NH    ) Ω (3+ AgNO (aq) 2BaCl 

 
- ˮ ΎϤψϨϣ ϻϮϠΤϣ ήΒΘόϳ ϲϟ΍ϮΘϟ΍ ϱ΃ 

) Δϔϴόο ΓΪϋΎϗ + ΔϳϮϗ ΓΪϋΎϗ ( Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ ) ΃ ( 
 ΔϳϮϗ ΓΪϋΎϗ( Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ ) Ώ ()ΓΪϋΎϘϟ΍ ϩάϬϟ ΢Ϡϣ + 

) ξϤΤϟ΍ ΍άϬϟ ΢Ϡϣ + ϒϴόο ξϤΣ( Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ  ) Ν ( 
) ξϤΤϟ΍ ΍άϬϟ ΢Ϡϣ + ϱϮϗ ξϤΣ ( Ϧϣ ϲ΋Ύϣ ϝϮϠΤϣ  ) Ω ( 

 
- : ΎϤψϨϣ ϻϮϠΤϣ ήΒΘόϳ ϻ ϲϟ΍ϮΘϟ΍ ϱ΍ 

  )΃(2HNO   ) ϒϴόο ξϤΣ (, 2NaNO     
 )Ώ(3Cl , NH4NH 
 )Ν(3CO2H  ) ϒϴόο ξϤΣ (, 3CO2Na  
  )Ω(COOH3CHHCOOH ,  

 
ΓήϳΎόϤϟ΍ 

: ΓήϳΎόϤϟ΍ ϥϮϧΎϗ 
   na      nb    

  ˰˰˰˰˰˰ = ˰˰˰˰˰˰  
  b         a   

 
- : ϲγΎϴϘϟ΍ ϝϮϠΤϤϟ΍ Ϯϫ Ύϣ 

ϱϮϗ ϱΪϋΎϗ ϝϮϠΤϣ  ) ΃ (   ϒϴόο ϲπϤΣ ϝϮϠΤϣ ) Ώ (  
ΔϗΪΑ ϩΰϴϛήΗ ϡϮϠόϣ ϝϮϠΤϣ ) Ν (   ΰϴϛήΘϟ΍ ϲϟΎϋ ϝϮϠΤϣ ) Ω ( 

 
-  (l)O2+  2H  4(aq)SO2ĺ K   (aq)+  2KOH 4(aq) SO2H 

 ϥΎϛ ΍Ϋ΍29.5 Ϣγ3  ϝϮϠΤϣ Ϧϣ(KOH)   ϩΰϴϛήΗ0.125  ϊϣ ΎϣΎϤΗ ϝΩΎόΘϳ ήΘϟ/ϝϮϣ25.0 Ϣγ3 
 ϝϮϠΤϣ Ϧϣ) 4SO2(H  ξϤΣ ϝϮϠΤϣ ΔϳέϻϮϣ ϲϫ ΎϤϓ ˬ ϩϼϋ΃ ϝΩΎόΘϟ΍ ΔϟΩΎόϣ ΐδΣ ϚϟΫϭ

)4SO2(H ˮ 
 ) ΃ (0.0738                  ήΘϟ/ϝϮϣ   ) Ώ (0.148 ήΘϟ/ϝϮϣ 

 ) Ν (1.84 ήΘϟ/ϝϮϣ     ) Ω (0.125 ήΘϟ/ϝϮϣ 
 
- ϩΰϴϛήΗ ϱάϟ΍ϭ ΓέΎϴδϟ΍ ΔϳέΎτΑ ϲϓ ΩϮΟϮϤϟ΍ ϚϴΘϳήΒϜϟ΍ ξϤΣ ΓήϳΎόϣ ΪϨϋ1.80  ϝϮϣ\ ΪΟϭ ήΘϟ

 ϊϣ ϝΩΎόΘϳ Ϫϧ΃ 42.10 Ϣγ3  ϡϮϳΩϮμϟ΍ ΪϴδϛϭέΪϴϫ ϝϮϠΤϣ Ϧϣ 1.90 ϝϮϣ\ ξϤΤϟ΍ ϢΠΣ ΎϤϓ ήΘϟ
ˮ ϡΪΨΘδϤϟ΍ 

 ) ΃ ( 22.2 Ϣγ3      ) Ώ ( 42.1 Ϣγ3 
 ) Ν ( 44.4 Ϣγ3     ) Ω ( 39.9 Ϣγ3 

 
 



 

-  Δπϔϟ΍ Ε΍ήΘϧ ϝϮϠΤϣ ϢΠΣ Ύϣ(aq)3AgNO  ϩΰϴϛήΗ ϱάϟ΍0.10  ϝϮϣ/  ΓήϳΎόϤϟ ϡίϼϟ΍ ήΘϟ1.75 
 ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ ϝϮϠΤϣ Ϧϣ ϝϮϤϴϠϠϣ(aq)NaCl ˮ 

 ) ΃ (25.0 Ϣγ3      ) Ώ (17.5 Ϣγ3 
 ) Ν (5.17 Ϣγ3     ) Ω (0.175 Ϣγ3 

 
 ΔϴϧϮΑήϛϭέΪϴϬϟ΍ ΕΎΒϛήϤϟ΍ΔϴΗΎϣϭέϻ΍ϭ 

 
. ςϘϓ ϥϮΑήϛ ϭ ϦϴΟϭέΪϴϫ ϰϠϋ ϱϮΘΤϳ ΐϛήϣ : ϲϧϮΑήϛϭέΪϴϬϟ΍ ΐϛήϤϟ΍ 

 ϯήΧ΍ Ε΍έΫ ϰϠϋ ϱϮΘΤϳ Ϊϗ ϭ ˬ ϦϴΟϭέΪϴϬΑ ςΒΗήϣ ϥϮΑήϛ ϪγΎγ΍ ΐϛήϣ : ϱϮπόϟ΍ ΐϛήϤϟ΍
. ΎϫήϴϏ ϭ ϦϴΟϭήΘϴϨϟ΍ ϭ ϦϴΠδϛϻ΍ ϞΜϣ 

 
ΔϴϧϮΑήϛϭέΪϴϬϟ΍ ΕΎΒϛήϤϟ΍ ω΍Ϯϧ΃ 

 
ΔϠ΋Ύόϟ΍ ϥϮΑήϜϟ΍ Ε΍έΫ ϦϴΑ ΔτΑ΍ήϟ΍ ωϮϧ ΔϣΎόϟ΍ Δϐϴμϟ΍ 

ΕΎϧΎϜϟϷ΍ ΔϳΩΎΣ΃ 2n+2HnC 
ΕΎϨϴϜϟϷ΍  ςϘϓ ΓΪΣ΍ϭϭ ΔϳΩΎΣ΃ ΎϬϠϛΔϴ΋ΎϨΛ 2nHnC 
ΕΎϨϳΎϜϟϷ΍  ςϘϓ ΓΪΣ΍ϭϭ ΔϳΩΎΣ΃ ΎϬϠϛΔϴΛϼΛ 2-2nHnC 

 
-  ϱϮπϋ ήϴϏ ΐϛήϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 

   ) ΃ (4CH )ϥΎΜϴϤϟ΍ ίΎϏ(    ) Ώ ( OH3CH )ϝϮϧΎΜϴϣ( 
  ) Ν ( Cl2CH  ϲ΋ΎϨΛ()ϥΎΜϴϣϭέϮϠϛ   ) Ω ( 3CaCO )ϡϮϴδϟΎϜϟ΍ ΕΎϧϮΑήϛ( 

 
-  ΐϛήϣ Ϧϋ ήΒόΗ ΔϴϟΎΘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ Δϐϴμϟ΍ 2CHCH2CH3CH 

ϥΎϜϟ΃ ) ΃ (  ϦϴϜϟ΃  ) Ώ (  ϦϳΎϜϟ΃ ) Ν (  ϝϮΤϛ ) Ω ( 
 
-  ΓΪΣ΍ϭ ΔτΑ΍έ ϰϟ· ΔϓΎο· ˬΔϳΩΎΣ΃ ΔϴϤ˰ϫΎδΗ ςΑ΍ϭέ ϰϠϋ ϱϮΘΤΗ ΔϴϟΎΘϟ΍ ΔϳϮπόϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃

 ΔϴΛϼΛ ΔϴϤ˰ϫΎδΗˮϥϮΑήϛ ϲΗέΫ ϦϴΑ 

 ) ΃ (8H4C      ) Ώ (8H5C 
 ) Ν (6H2C      ) Ω (O6H2C 

 
-  ΔτΑ΍έ ϰϟ· ΔϓΎο· ΔϳΩΎΣ΃ ΔϴϤ˰ϫΎδΗ ςΑ΍ϭέ ϰϠϋ ϱϮΘΤΗ ΔϴϟΎΘϟ΍ ΔϴϧϮΑήϛϭέΪϴϬϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃

ˮ ΓΪΣ΍ϭ Δϴ΋ΎϨΛ ΔϴϤ˰ϫΎδΗ 

 ) ΃ (8H5C          ) Ώ (8H4C 
  ) Ν (6H4C       ) Ω (12H5C 

 
 



 

-  ΕΎΒϛήϤϟ΍ ϱ΍ˮ ϊΒθϣ ϲϧϮΑήϛϭέΪϴϫ ΐϛήϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ 

 ) ΃ (8H5C            ) Ώ (14H6C  
   ) Ν (14H7C         ) Ω (Cl5H6C 

 
ϦϳΰϨΒϟ΍ ϰϠϋ ϱϮΘΤϳ ϭ ˬ ΓϮϠΣ ϪΘΤϳέ ϲϨόϳ ϱήτϋ ϲϨόϳ : ϲΗΎϣϭέ΍ 6H6C  ϞϴϨϴϔϟ΍ ϭ΍5H6C 

ΔϳΩΎΣ΍ ϥϮΑήϜϟ΍ ςΑ΍ϭέ Ϟϛ ( ϊΒθϣ ϥϮϜϳ Ϊϗ ϭ ˬ ϦϳΰϨΑ Ϫϴϓ Ύϣ ϲϨόϳ : ϲΗΎϔϴϟ΍  ήϴϏ ϥϮϜϳ Ϊϗ ϭ ˬ )
. ) ϥϮΑήϜϟ΍ Ε΍έΫ ϦϴΑ ΔϴΛϼΛ ϭ΍ Δϴ΋ΎϨΛ ΔτΑ΍έ Ϫϴϓ ( ϊΒθϣ 

 
- ˮ ΍ήτϋ ΎϴΗΎϣϭέ΃ ΎΒϛήϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 

ϥΎΜϴϤϟ΍ ίΎϏ ) ΃ (    ϝϮϧΎΜϳ΍ ) Ώ ( 
ϦϳΰϨΑ ) Ν (     ΪϳΎϫΪϟΎΘϴγ΍ ) Ω ( 

 
- : ϲΗΎϣϭέ΍ ΎΒϛήϣ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΔϳϮπόϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 

 ) ΃ (    2H2C           ) Ώ (12H6C  
   ) Ν (12H5C         ) Ω (3CH5H6C 

 
 

ΔϟΎόϔϟ΍ ΕΎϋϮϤΠϤϟ΍ 
 

 ϞϴϜϟϷ΍ ϖηR . ϪϨϣ ϦϴΟϭέΪϴϫ ΓέΫ ϑάΣ ΪόΑ ϥΎϜϟϻ΍ Ϧϣ ϲϘΒΘϤϟ΍ ˯ΰΠϟ΍ :        : ϞΜϣ– 3CH 

 ϞϳέϷ΍ ϖηAr . ϪϨϣ ϦϴΟϭέΪϴϫ ΓέΫ ϑάΣ ΪόΑ ϦϳΰϨΒϟ΍ Ϧϣ ϲϘΒΘϤϟ΍ ˯ΰΠϟ΍ :      : ϞΜϣ– 5H6C 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

) ΔϟΎόϔϟ΍ ( ΔϴϔϴυϮϟ΍ ΕΎϋϮϤΠϤϟ΍ 
 

 ΔϣΎόϟ΍ Δϐϴμϟ΍
ΐϛήϤϠϟ 

 ΔϋϮϤΠϤϟ΍ Δϐϴλ
ΔϴϔϴυϮϟ΍ 

 ΔϋϮϤΠϤϟ΍ Ϣγ΍
ΔϴϔϴυϮϟ΍ ΐϛήϤϟ΍ ωϮϧ 

R-X -X 
( I , Br , Cl ) ϦϴΟϮϟΎϬϟ΍ ΓέΫ  ΕΎϧϮΑήϛϭέΪϴϬϟ΍

ΔϴϨϴΟϮϟΎϬϟ΍ 

R-OH -OH ϞϴδϛϭέΪϴϫ ΕϻϮΤϜϟ΍ 

R-O-R -O- ϲδϛϭ΍ Ε΍ήΜϳϹ΍ 

O 
|| 

R-C-H 

O   
  ||  

-C-   
ϞϴϧϮΑήϛ Ε΍ΪϴϫΪϟϷ΍ 

O 
|| 

R-C-R 

O 
|| 

-C- 
ϞϴϧϮΑήϛ ΕΎϧϮΘϴϜϟ΍ 

O 
|| 

   R-C-OH 

O 
|| 

     -C-OH 
ϞϴδϛϮΑήϛ  νΎϤΣϷ΍

ΔϴϠϴδϛϮΑήϜϟ΍ 

O 
|| 

   R-C-OR 

O 
|| 

     -C-OR 
ϞϴϧϮΑήϛ ϲδϛϮϜϟ΍ Ε΍ήΘγϹ΍ 

2NH-R 2NH- Ϧϴϣ΃ ΕΎϨϴϣϻ΍ 

    
 

                                                         O  
                                                          ||   

-  ΔϟΎόϔϟ΍ ΔϋϮϤΠϤϟ΍ Ϣγ΍ Ύϣ   ΐϛήϤϟ΍ ϲϓ3CH-C-3CH  ˮ 
( ΃ ) ϞϴϧϮΑήϛ ΔϋϮϤΠϣ   ( Ώ ) ϞϴδϛϭέΪϴϫ ΔϋϮϤΠϣ 
( Ν ) ϞϴδϛϮΑήϛ ΔϋϮϤΠϣ  ( Ω ) ΪϴϫΪϟ΍ ΔϋϮϤΠϣ 
 
- ˮ ΪϴϫΪϟ΍ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΔϳϮπόϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 

 ΃ ( )H2CO2NCH2H    ) Ώ (10H4C 
 ) Ν (2CONH2CH3CH  ) Ω (CHO2CH3CH    



 

-  ϞϳΰϨΒϟ΍ ΕΎΘϴγ΍)5H6C2COOCH3( CH   : ϞϳΰϨΒϟ΍ ΕΎϴΘγ΍ ήΒΘόΗ ϦϴϤγΎϴϟ΍ ΔΤ΋΍έ ΎϬϟ 

ΪϴϫΪϟ΍ ) ΃ (  ϥϮΘϴϛ ) Ώ (  ϝϮΤϛ ) Ν (  ήΘγ΍ ) Ω ( 
 
- : Ϧϴϣ΃ ήΒΘόϳ ΔϴϟΎΘϟ΍ ΕΎΒϛήϤϟ΍ ϱ΃ 

 ) ΃ (2NH2CH2CH3CH    ) Ώ (  NaCN 
 ) Ν (Cl4NH       ) Ω (2CONH3CH 

 
-  ΐϛήϤϟ΍ ΍άϫ ϒϨμϳ3COCH3CH  : Ϫϧ΃ ϰϠϋ 

΃ ( ΪϴϫΪϟ΍ )  (Ώ ϥϮΘϴϛ )  ϝϮΤϛ ) Ν (  ήΘγ΍ ) Ω ( 
 

-  ΐϛήϤϟ΍)COOH3NCH(CH2H : ϰϠϋ ϱϮΘΤϳ 
΃ (  )ΔϋϮϤΠϣ ϭ ΪϴϫΪϟ΍ ΔϋϮϤΠϣ ϞϴδϛϮΑήϛ ξϤΣ 
( Ώ  )ϥϮΘϴϛ ΔϋϮϤΠϣϭ ΪϴϫΪϟ΍ ΔϋϮϤΠϣ 

 ) Ν (ϞϴδϛϮΑήϛ ξϤΣ ΔϋϮϤΠϣ ϭ Ϧϴϣ΃ ΔϋϮϤΠϣ 
 ) Ω (ϞϴδϛϮΑήϛ ξϤΣ ΔϋϮϤΠϣϭ ήΜϳ΍ ΔϋϮϤΠϣ 

 

Δϳέ΍ήΤϟ΍ ΕϼϋΎϔΘϟ΍ 

Δϳέ΍ήΤϟ΍ ΕϼϋΎϔΘϟ΍ 

 ϲϨόϳ ΩέΎρHǻ ΞΗ΍ϮϨϟ΍ ϊϣ ΔϟΩΎόϤϟ΍ ϲϓ ΔϗΎτϟ΍ ΔΑΎΘϛ ϦϜϤϣ ϭ ˬ ΐϟΎδϟΎΑ 

+ 393.5 kJ 2CO    2C + O 

393.5 kJ -ǻH =                2CO    2C + O 

 ϲϨόϳ ιΎϣHǻ ΕϼϋΎϔΘϤϟ΍ ϊϣ ΔϟΩΎόϤϟ΍ ϲϓ ΔϗΎτϟ΍ ΔΑΎΘϛ ϦϜϤϣϭ ˬ ΐΟϮϤϟΎΑ 

  2C + O + 393.5 kJ  2CO   

ǻH = + 393.5 kJ             2C + O   2CO 

 ΓέΎη· ήϴϐΘΗ ˬ Δϳέ΍ήΤϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ΔϟΩΎόϤϟ΍ ΐϠϗ ΪϨϋ Ϫϧ΃ φΣϻǻH 

-  ϡϮϴϧϮϣϻ΍ Ε΍ήΘϧ ΔΑ΍Ϋ΍ ΪϨϋ3NO4NH : ΔΠϴΘϧ ΍ΩέΎΑ ϝϮϠΤϤϟ΍ ΢Βμϳ ˯ΎϤϟ΍ ϲϓ 

Γέ΍ήΤϟ΍ ιΎμΘϣ΍ ϢΘϳ )΃(    Γέ΍ήΤϟ΍ ϕϼτϧ΍ ϢΘϳ )Ώ( 

ίΎϐϟ ϝϮϠΤϤϟ΍ ϝϮΤΗ ϢΘϳ )Ν(    έΎΨΒϟ ϝϮϠΤϤϟ΍ ϝϮΤΗ ϢΘϳ )Ω( 

 

 



 

- : Γέ΍ήΤϠϟ ΎλΎϣ ϼϋΎϔΗ ήΒΘόϳ ΔϴϟΎΘϟ΍ Δϴ΋ΎϴϤϴϜϟ΍ ΕϼϋΎϔΘϟ΍ ΪΣ΃ 

 )΃(kJ 393.5+  (g)2CO(g)            2+ O (s)C  

 )Ώ(kJ 198+  (g)3SO2        (g)2+ O (g)2SO2  

 )Ν(H = + 114.2 kJο (g)       2+ O (g)NO2       (g)3NO2 

 )Ω(1411 kJ -H = ο (l)   O2H2+  (g)2CO2       (g)2O3+  (g)4H2C 

 

 - : ϲϟΎΘϟ΍ ϞϋΎϔΘϟ΍ ήΒΘόϳ 

571 KJ -H = οO      2+ 6H (l)O22H2(g)             + O 2(g)2H 

Γέ΍ήΤϠϟ ΍ΩέΎρ )΃(    Γέ΍ήΤϠϟ ΎλΎϣ )Ώ( 

ϱέ΍ήΣ ϻ )Ν(              ϖΒγ ΎϤϣ Ύϳ΃ βϴϟ )Ω( 

  

 

 


