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THE FIRST IN CHEMISTRY

THE FIRST Ε΍έΪϘϠϟ

THE FIRST in Chemistry

Ϊϋ΍ϮϘϟ΍ϭ νΎϤΣϷ΍ ΕϼϋΎϔΗ

THE FIRST IN CHEMISTRY

νΎϤΣϸϟ αϮϨϴϫέ΃ ϡϮϬϔϣ
Ϊϋ΍ϮϘϟ΍ϭ

αϮϨϴϫέ΃ νΎϤΣ΃

 ˯ΎϤϟ΍ ϲϓ ΎϬΘΑ΍Ϋ· ΪϨϋϭ ϦϴΟϭέΪϴϬϟ΍ ϲϠϋ ϱϮΘΤΗ ϲΘϟ΍ ΕΎΒϛήϤϟ΍ ϲϫ
ϦϴΟϭέΪϴϬϟ΍ ϥϮϴΗΎϛ ϲτόΗ

ϲϟ΍ αϮϨϴϫέ΃ νΎϤΣ΃ ϢδϘϨΗ
 ΔϳΩΎΣ΃ νΎϤΣ΃Βϟ΍ήϥϮΗϭ

HCl , HBr , HI , HF , HCN , HNO3 

, HNO2 , CH3COOH , HCOOH

 Δϴ΋ΎϨΛ νΎϤΣ΃Βϟ΍ήΗϭϥϮ

H2CO3 , H2SO3 , H2SO4 , H2S 
 ΔϴΛϼΛ νΎϤΣ΃Βϟ΍ήΗϭϥϮ

H3PO4

1
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THE FIRST IN CHEMISTRY

ϦϴΟϭέΪϴϬϟ΍ ΓέΫ Ϧϳ΄ΘΗ ϲϜϟ

 ͖ͬ ʥ ͲǉƕƠ Ƽͪ͟ˏǓͬ Ƽͪ Ƃƕǀ ̮ Ͳǔ̠ Ȱ ͖ͬ ɫʹ ͲɫʥȌͬ ͖ͬ ɫʹ ͲɫȪ̞Ǥ ƙͭƕƟͪ ƾͬƠƟͪ ̻ɀ ͖ͬ ɫʹȪ̞Ȉ ͖ͬ ɫʹ Ƃǔ̞ ͲǍ̯ ˻ț

αϮϨϴϫέ΃ Ϊϋ΍Ϯϗ
ϴδϛϭέΪϴϬϟ΍ ϥϮϴϧ΃ ϲτόΗ ˯ΎϤϟ΍ ϲϓ ΎϬΘΑ΍Ϋ· ΪϨϋ ϲΘϟ΍ ΕΎΒϛήϤϟ΍ ϲϫΪ

THE FIRST IN CHEMISTRY

νΎϤΣϸϟ ΪϴΘδϧϭήΑ ϡϮϬϔϣ
Ϊϋ΍ϮϘϟ΍ϭ

ΪϴΘδϧϭήΑ νΎϤΣ΃

 ΓΩΎϤϟ΍ ϲϫ " ΐϛήϣ– ϥϮϳ΃ " ϥϮΗϭήΑ ΢Ϩϣ ϲϠϋ ΓέΪϘϟ΍ ΎϬϟ ϲΘϟ΍H+

ΪϴΘδϧϭήΑ Ϊϋ΍Ϯϗ

 ΓΩΎϤϟ΍ ϲϫ " ΐϛήϣ– ϥϮϳ΃ "ΗϭήΑ ϝΎΒϘΘγ΍ ϲϠϋ ΓέΪϘϟ΍ ΎϬϟ ϲΘϟ΍ ϥϮH+

3
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THE FIRST IN CHEMISTRY

˯ΎϤϠϟ ϲΗ΍άϟ΍ Ϧϳ΄Θϟ΍

 ϡϮϬϔϣβϳϮϟνΎϤΣϸϟ
Ϊϋ΍ϮϘϟ΍ϭ

βϳϮϟ νΎϤΣ΃

 ΓΩΎϤϟ΍ ϲϫ " ΐϛήϣ– ϥϮϳ΃ " Ϧϣ Νϭί ϝΎΒϘΘγ΍ ϲϠϋ ΓέΪϘϟ΍ ΎϬϟ ϲΘϟ΍
ΓήΤϟ΍ ΕΎϧϭήΘϜϟϹ΍

THE FIRST IN CHEMISTRY

βϳϮϟ Ϊϋ΍Ϯϗ

 ΓΩΎϤϟ΍ ϲϫ " ΐϛήϣ– ϥϮϳ΃ " Ϧϣ Νϭί ΢Ϩϣ ϲϠϋ ΓέΪϘϟ΍ ΎϬϟ ϲΘϟ΍
 ΓήΤϟ΍ ΕΎϧϭήΘϜϟϹ΍

ΓΪϋΎϘϟ΍ ξϤΤϟ΍ ϡϮϬϔϤϟ΍

Ƣ͟ɪͪɫʹɊƠƂƕ ̮ ɫʹɊ Ƽͪ͟ ʹɪǔ̢ͬș ʹͥ ʨʫǊͬ ͓ͪ ɳʹ ͲǚǀƠ ʉȗǀƠ̮ ɫʹɊ Ƽͪ͟ɪʹǔͪ Ƃƕ ʹͥʨʫǊ̮ͬɫʹ
 ʉǑͪǀ̯ Ͳǖ ɫʹɲ̮ͬ Ƽͪ͟Ǌͬǀ̯ Ͳǖ ̩ɬͪ˦ǎͬ ͬǊǀ̯ Ͳǖ ͊ Ͳɭ ͬɻ ɪͬʉǑͬ Ƽͪ͟

̳Ǒʹ͟ ȩ ̯ ɵͬˇȬ ƃ̠ Ȱƕ ͪ͒ Ɂ ͲƜǀƠͪ ͊ Ͳɭ ͬɻ ɪͬʉǑͬ ƾ̯ͬ ɽȷƗ ƙ̞ͭǍͪǀ ͪǍǀ̯ ɵͬˇȬ ƃ̠ Ȱƕ ͪ͒ Ɂ ͲƜǀƠͪ ̩ɬͪ˦ǎͬ ƾ̯ͬ ɽȷƗ ƙ̞ͭ

5
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Ϊϋ΍ϮϘϟ΍ϭ νΎϤΣϷ΍ ΓϮϗ
ΔϳϮϘϟ΍ νΎϤΣϷ΍

ϝϮϠΤϤϟ΍ ϲϓ ϡΎΗ ϞϜθΑ Ϧϳ΄ΘΗ ϲΘϟ΍ νΎϤΣϷ΍

HCl , HBr , HI , HNO3 , HClO3 , HClO4 ,  H2SO4 

• Ƣ͟ʼȈ ̯ɵʹȆͪ ͊Ȉ̞ ̫ͪ Ǌͬ ľ Ͳɻǌͬƕ ʹͥͪ ȑ ƙ̮ͯɹǌʹ ̮ǚƕǀ ƾ̞ľ
• ͊Ȉ̞ ̫ͪ ɪͬȶƖ ͖ͬ ǔʹ̞̂ǌͪ ʹͥͪ ȑ ̶ͪ ˤɼȷƗ ̯ͪ ɵʹȗ̯ ǖͬĸ̯ ͪ́ ǳ
• Ƽͪƕ ̯ͪ ǖͬƕ ͬ͘ Ȫ̞ǜ ̮ Ͳǚ͟ Ǌʹ ̠Ȱ

THE FIRST IN CHEMISTRY

Ϊϋ΍ϮϘϟ΍ϭ νΎϤΣϷ΍ ΓϮϗ
Δϔϴόπϟ΍ νΎϤΣϷ΍

ϠΤϤϟ΍ ϲϓ ϡΎΗ ήϴϏ ϞϜθΑ Ϧϳ΄ΘΗ ϲΘϟ΍ νΎϤΣϷ΍ϝϮ

HF , HClO , HClO2 , HNO2 , HCN , H2CO3 ,  H2SO3 , HCOOH , 

CH3COOH , H3PO4  

• Ƣ͟ʼȈ ͊Ȉ̞ ̫ͪ Ǌͬ ľ ͓ͪ ɳʹɊ̞ Ͳɻǌͬƕ ʹͥͪ ȑ ƙ̮ͯɹǌʹľ
• ǳ ǃʹǀ̞ʋǑʹ ̠Ȱ ͊Ȉ̞ ̫ͪ ɪͬȶƖ ͖ͬ ǔʹ̞̂ǌͪ ʹͥͪ ȑ ̶ͪ ˤɼȷƗ ̯ͪ ɵʹȗ̯ ǖ̯ͬ ͪ́
• Ƽͪƕ ̯ͪ ǖͬƕ ͬ͘ Ȫ̞ǜ ̮ Ͳǚ͟ Ǌʹ ľ Ƽͪƕ ̯ͪ ǖͬƕ ̥ͭ Ͳǋ̞Ǎͮ ̮ Ͳǚ͟ ǊʹľTHE FIRST IN CHEMISTRY
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Ϊϋ΍ϮϘϟ΍ϭ νΎϤΣϷ΍ ΓϮϗ
ΔϳϮϘϟ΍ Ϊϋ΍ϮϘϟ΍

ϝϮϠΤϤϟ΍ ϲϓ ϡΎΗ ϞϜθΑ Ϧϳ΄ΘΗ ϲΘϟ΍ Ϊϋ΍ϮϘϟ΍

NaOH , KOH , LiOH , Ca(OH)2 , Mg(OH)2 , Ba(OH)2

• Ƣ͟ʼȈ ̯ɵʹȆͪ ͊Ȉ̞ ̫ͪ Ǌͬ ľ Ͳɻǌͬƕ ʹͥͪ ȑ ƙ̮ͯɹǌʹ ̮ǚƕǀ ƾ̞ľ
• ͊Ȉ̞ ̫ͪ ɪͬȶƖ ͖ͬ ǔʹ̞̂ǌͪ ʹͥͪ ȑ ƾ̮ͬȆ̞ ̫ͬ ȵƖ ̯ͪ ɵʹȗ̯ ǖͬĸ̯ ͪ́ ǳ
• Ƽͪƕ ̯ͪ ǖͬƕ ͬ͘ Ȫ̞ǜ ̮ Ͳǚ͟ Ǌʹ ̠Ȱ

THE FIRST IN CHEMISTRY

Ϊϋ΍ϮϘϟ΍ϭ νΎϤΣϷ΍ ΓϮϗ
Δϔϴόπϟ΍ Ϊϋ΍ϮϘϟ΍

ϠΤϤϟ΍ ϲϓ ϡΎΗ ήϴϏ ϞϜθΑ Ϧϳ΄ΘΗ ϲΘϟ΍ Ϊϋ΍ϮϘϟ΍ϝϮ

NH3  , C6H5NH2

• Ƣ͟ʼȈ ͊Ȉ̞ ̫ͪ Ǌͬ ľ ͓ͪ ɳʹɊ̞ Ͳɻǌͬƕ ʹͥͪ ȑ ƙ̮ͯɹǌʹľ
• ǳ ǃʹǀ̞ʋǑʹ ̠Ȱ ͊Ȉ̞ ̫ͪ ɪͬȶƖ ͖ͬ ǔʹ̞̂ǌͪ ʹͥͪ ȑ ƾ̮ͬȆ̞ ̫ͬ ȵƖ ̯ͪ ɵʹȗ̯ ǖ̯ͬ ͪ́
• Ƽͪƕ ̯ͪ ǖͬƕ ͬ͘ Ȫ̞ǜ ̮ Ͳǚ͟ Ǌʹ ľ Ƽͪƕ ̯ͪ ǖͬƕ ̥ͭ Ͳǋ̞Ǎͮ ̮ Ͳǚ͟ ǊʹľTHE FIRST IN CHEMISTRY
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THE FIRST IN CHEMISTRY

ϤϠϟ ϲΗ΍άϟ΍ Ϧϳ΄Θϟ΍˯Ύ
ϴϬϟ΍ ϥϮϴϧ΃ϭ ϡϮϴϧϭέΪϴϬϟ΍ ϥϮϴΗΎϛ ϲτόϴϟ ˯Ύϣ Ϧϴ΋ΰΟ ϦϴΑ ϞϋΎϔΘϟ΍ ϮϫΪϴδϛϭέΪ

Kw = [ H3O+ ] Ķ [ OH- ] 

THE FIRST IN CHEMISTRY

ϲϨϴΟϭέΪϴϬϟ΍ αϷ΍
ϴϬϟ΍ ϥϮϴΗΎϛ ΰϴϛήΘϟ ϱήθόϟ΍ ϢϴΗέΎϏϮϠϟ΍ ϲϟ ΔΒϟΎδϟ΍ ΔϤϴϘϟ΍ Ϯϫ ϡϮϴϧϭέΪ

pH = -log [ H3O+ ]

pH ϡϮϴϧέΪϴϬϟ΍ ϥϮϴΗΎϛ ΰϴϛήΗ ϝϮϠΤϤϟ΍

ƵƟ̞ʯɪͬɁ ǃʹǀ̞ʋǑͬ1Ķ107- ͪ͒ Ɂ ǃʹǀ̞ʋǑͬ7

 ʹͥ ʞͪˤǝ ͪ͒ Ɂ ̯ ͲɵȗƂƕ1Ķ107- ͪ͒ Ɂ ͊Ȑͬ Ƃƕ7

 ǃʹ̮Ȇ̞Ȑͬ ͊Ȑͬ Ƃƕ1Ķ107- ͪ͒ Ɂ ̯ ͲɵȗƂƕ7

11
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THE FIRST IN CHEMISTRY

ϱΪϴδϛϭέΪϴϬϟ΍ αϷ΍
ΪϴϬϟ΍ ϥϮϴϧ΃ ΰϴϛήΘϟ ϱήθόϟ΍ ϢϴΗέΎϏϮϠϟ΍ ϲϟ ΔΒϟΎδϟ΍ ΔϤϴϘϟ΍ ϮϫΪϴδϛϭέ

pOH = -log [ OH- ]

pOH ΪϴδϛϭέΪϴϬϟ΍ ϥϮϴϧ΃ ΰϴϛήΗ ϝϮϠΤϤϟ΍

ƵƟ̞ʯɪͬɁ ǃʹǀ̞ʋǑͬ1Ķ107- ͪ͒ Ɂ ǃʹǀ̞ʋǑͬ7

 ʹͥ ʞͪˤǝ ͪ͒ Ɂ ͊Ȑͬ Ƃƕ1Ķ107- ͪ͒ Ɂ ̯ ͲɵȗƂƕ7

 ǃʹ̮Ȇ̞Ȑͬ ̯ ͲɵȗƂƕ1Ķ107- ͪ͒ Ɂ ͊ȐͬƂƕ7

pH + pOH = 14

THE FIRST IN CHEMISTRY

ϡΎόϟ΍ ϞϋΎϔΘϟ΍ ̶ͪ ˤǝ ĳ ̩˚Ƀ                    ƾ̮ͬȆ̞Ȑͬ ĳ ŀ̞Ƀ
 ϝΎΜϣ:HCl (aq) + NaOH (aq) NaCl (aq) + H2O (l)

Ϊϋ΍ϮϘϟ΍ϭ νΎϤΣϷ΍ ΕϼϋΎϔΗ ϲϠϋ ΔϠΜϣ΃

.1 ̩˚Ƀ Ƽͪ͟ˏɪͬǔʹ  ̶ͪ ˤɼȷƗ ̻ɀ ̸ʇͮǑͪ ̯ͪ ˝Ȑͪ ĳ ɫʹ˷ȺƖ Ơ̞ͪȈͪ ͓ͪ ɳʹ ͲǚǀƠ̮

13
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THE FIRST IN CHEMISTRY

Ġ. ̩˚Ƀ Ƽͪ͟ˏɪͬǔʹ ̶ͪ ˤɼȷƗ ̻ɀ ̯ͪ ˝ ̫ͪ ȵƖ ̮ɫʹʉȗƂƕ ĳ ŀ̞Ƀ

ġ. ̩˚Ƀ Ƽͪ͟ˏɪͬǔʹ ̶ͪ ˤɼȷƗ ̻ɀ ̯ͪ ˝ ̫ͪ ȵƖ ̮ɫʹʉȗǀƠ̮ ɫʹɊĳ ŀ̞Ƀ

Ģ. ̩˚Ƀ Ƽͪ͟ˏɪͬǔʹ ̶ͪ ˤɼȷƗ ̻ɀ ̯ͪ ˝ ̫ͪ ȵƖ ƙ̞ͭǍͪ͟ ͲǊ̯ ț ĳŀ̞Ƀ ĳ Ǎͮ Ơ̞ͪȈͪ  Ƽͪ͟ ͲǊ̯ ˋȸƖ ̮ɫʹʉȗƂƕ ʹͥͪ ǒ̞

THE FIRST IN CHEMISTRY

.1 ͲɵȶƖ ̶ͪ ˤǝ ̻ɀ ƹ͟ ɪʹǢ̞Ǎͬ͟ ͲɪȶƖ ƙ̞ͭǍͪ͟ ͲǊ̯ ț ͊Ȉ̞ ̫ͪ Ͱɪ Ͱǔ ͬǌƕ͟ Ǌͪ ƙ̣ͯ˟Ǎͮ ͓ͪ Ǔʹ͟ ˏɪͬȪ ̈́ɭʹɁǀ̯ Ͳ̩
 ̩˚Ƀ ͌ɍǀ ĳ ŀ̞Ƀ ĳ

❑ϦϴΟϭέΪϴϬϟ΍ ίΎϏ
❑ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃ ίΎϏ

❑ϡϭήΒϟ΍ ίΎϏ
❑ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ίΎϏ

Ġ. ɫʹ˷ȺƖ ̶ͪ ˤǝ Ƶ͟˘ɻɂ ̻ɀ ̸ʇͮɲͪȶƖ ͓ͪ ɳʹǴƠ̞ɻͪȷƗ ̯ͪ ˝Ȑͪ ͊Ȉ̞ ̫ͪ Ǌͬ ̮ɫͪȆ Ƽͪ͟ˏɪͬǔʹ ͈ǓʹƠ͟ ˘șǀƠ̮
 Ơ̞ͪȈͪ ̮Ȇ̞ʝɩͬǔʹǀ ̩˚Ƀ.........................

❑ϦϴΟϭέΪϴϬϟ΍ ίΎϏ
❑έϮϠϜϟ΍ ίΎϏ

❑ϦϴΠδϛϷ΍ ίΎϏ
❑ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ίΎϏ

15
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THE FIRST IN CHEMISTRY

.1 ʹͥ ȭ̞ɭͬȪ̞ ͲǍ ǃʹƠ͟ ȩ ̮ɫʹɲͬʉǑͪǀ̯ Ͳǖ ̶ͪ ˤǝ Ƭ̯ͪ ʱǊʹ
❑ϥϮΗϭήΒϠϟ ΢ϧΎϣ
❑ϥϮΗϭήΒϠϟ ϞΒϘΘδϣ

❑ΓήΤϟ΍ ΕΎϧϭήΘϜϟϹ΍ Ϧϣ Νϭί ΢ϧΎϣ
❑ΓήΤϟ΍ ΕΎϧϭήΘϜϟϹ΍ Ϧϣ Νϭί ϞΒϘΘδϣ

Ġ. ʹͥ ȭ̞ɭͬȶƖ ͳ̥ ȗ̯ ˪ȹƗ ̯ ͲɵɫͬʭǊʹ
H2CO3

❑ϥϮΗϭήΒϟ΍ ϲ΋ΎϨΛ ξϤΣ
❑ϥϮΗϭήΒϟ΍ ϱΩΎΣ΍ ξϤΣ

❑ϥϮΗϭήΒϟ΍ ϲΛϼΛ ξϤΣ
❑ξϤΣ ήΒΘόϳ ϻ

THE FIRST IN CHEMISTRY

.1ŀ̞˨ȹƗ ʹͥͪ ȑ ͖ ɫͬ ͲǔƕƟͪƕ ̮ɫͪȆ ǃʹ͟ ˘Ȑͬ Ƶ͟˘ɻɂ ʹͥʨʫǊʹ ʹͥ ȹƗ͟ ɪͬȶƖ ǃʹƕ
❑NaCl

❑Ca(OH)2

❑NO2

❑HCl

Ġ. ʹͥƂ ǒ̞˨ȹƗ ̞ɭʹǔͪ͟ ɀ Ƃ̠ Ȱƕ Ƶ͟˘ɻɂ

❑ϒϴόο ξϤΣ
❑ϱϮϗ ξϤΣ

❑ΔϳϮϗ ΓΪϋΎϗ
❑Δϔϴόο ΓΪϋΎϗ

17
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THE FIRST IN CHEMISTRY

.1 ʹͥ ɮͪɫʹ ͲǚǀƠ̮ ɫʹ˷ȺƖ Ƣ Ƃ̠ Ȱƕ Ƭ̯ͪ ʱǊʹ
❑pH = - log [H+]

❑pH = [H+]

❑pH = log [H+]

❑pH = [H+] 2

Ġ. ǃʹǀ̞ʋǑͬ ͓ͪ ɳʹ ͲǚǀƠ̮ ɫʹ˷ȺƖ Ƽͪ͟ɪʹǔ̢ͬș ̯ͪ ɵʹȗ̯ ǖͬ ͖ͬ ˦ɮʹȎͬ ̥ͭ ǋ̢ͪș ƕƟͪƕ1Ķ106- ͖ͬ ˦ɮʹȎͬ Ƽͪ͟ˏǓͬ
 ǃʹǀ̞ʋǑͬ ͘Ȫ ʹͥ ɮͪɫʹ ͲǚǀƠ̮ ɫʹ˷ȺƖ Ƣ Ƃ̠ Ȱƕ

❑-6

❑-8

❑6

❑8

THE FIRST IN CHEMISTRY

ğ. Ƽͪ͟˥ɮʹ˙ȼƕ ̯ɵʹʛȄ ͪ͒ Ɂ ͖ͬ ɫͪɫʹʭȩ ͓ͪ ɳʹ ͲǚǀƠ̮ ɫʹ˷ȺƖ Ƽͪ͟ɪʹǔ̢ͬș ̯ͪ ɵʹȗ̯ ǖͬ ͖ͬ ˦ɮʹȎͬ ̥ͭ ǋ̢ͪș ƕƟͪƕ ǃʹǀ̞ʋǑͬ0.01 M̞˨ͪȑ
̮ɫʹʉȗǀƠ̮ ɫʹ˷ȺƖ Ƽͪ͟ɪʹǔͪ Ƃƕ ̯ͪ ɵʹȗ̯ ǖͬ

❑1Ķ10-14

❑1Ķ10-7

❑1Ķ10-12

❑1Ķ10-2

Ġ. ƹ͟ ǊʹƟ͟ ʚȴƖ ̮ɫʹʉȗǀƠ̮ ɫʹɊ Ƶ͟˘ɻ˧ȭ ʹͥ ɮͪɫʹ ͲǚǀƠ̮ ɫʹ˷ȺƖ ƢƂ̠ Ȱƕ ͖ͬ ˦ɮʹȎͬ ʹͥɍ ̞ɃNaOH  ƾͬ ̯ͪ ɵʹȗ̯ ǖͬ ǃʹ ̮ͪ ȶƖ
2.35Ķ10-2 Ƶ͟ɀ / ̯ɵͬȪ

❑1.62

❑12.37

❑7

❑14
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