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THE FIRST IN CHEMISTRY

THE FIRST Ε΍έΪϘϠϟ

THE FIRST in Chemistry

 Δϴ΋ΎϴϤϴϜϟ΍ ΕϻΩΎόϤϟ΍
Δϴ΋ΎϴϤϴϜϟ΍ ΕΎΑΎδΤϟ΍ϭ

THE FIRST IN CHEMISTRY

.1 ǃʹǀ̞ʋǑͬ Ƽͪ͟ ͲǊ̯ ˋȸƖ ͪ͒ Ɂ ƾ̮ͬǚƕǀ ƾͬƠƟͪ ͬ͘ ˙ɭͬȗ .............( C = 12 )

❑6.022×1023

❑1.99×1023

❑1.99×10-23

❑0.502×10-23

1
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THE FIRST IN CHEMISTRY

.1 Ơͪǀ̯ ˁʋȶƖ Ƃǃ ̯ͪ ͲǞ ʹͥͪ ȑ ƙͭƕƠ ̮ͪ ȶƖ Ɵ̮ Ȇǀ ̯Ǻ̞ɭͪʭȵƖ ͳ̥ ʉǚƕC12H22O11

❑ήλΎϨόϟ΍

❑ Ε΍έάϟ΍ ΩΪϋ

Ġ.ƹ͟ ɪʹɫͪɁ͟ ȩ Ƃ̠ Ȱƕ ƙ̞ͭɭͬǔ̯ʹ Ͳɵȗ ͪ͒ Ɂ ̮ǚƕǀ Ƶ͟ɀ ʹͥͪ ȑ ƙ̞ͭǍͪ͟ Ǌʹ Ƃ̠ Ȱƕ Ɵ̮ Ȇ ͳ̥ ʉǚƕAl2(SO4)3

THE FIRST IN CHEMISTRY

μϨόϟ΍ ΔϳϮΌϤϟ΍ ΔΒδϨϟ΍ ή
 ΐϛήϤϟ΍ ϲϓ

 ͖ͬ ǔʹ͟ Ƃɪ˦ȹƗ ͖ͬ ͲɫʉɲͪȶƖ ̯ʡɩͪʭ˘ȼ
 ͳ̥ ȗ̯ ˪ȹƗ ʹͥͪ ȑ

ĸ̯ʡɩͪʭȵƖ ͬ͘ ˙ɭͬȗ
˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰

 ͳ̥ ȗ̯ ˪ȹƗ ͬ͘ ˙ɭͬȗĶ100

 ͖ͬ ǔʹ͟ Ƃɪ˦ȹƗ ͖ͬ ͲɫʉɲͪȶƖ ̯ʡɩͪʭ˘ȼ
 ͳ̥ ȗ̯ ˪ȹƗ ʹͥͪ ȑ

ĸ ͪ ȑ ̯ʡɩͪʭȵƖ ͬ͘ ˙ɭͬȗƵ͟˥ȹƗ ʹͥ˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰

 ˥ ȹƗ ͳ̥ ȗ̯ ˪ȹƗ ͬ͘ ˙ɭͬȗ ͖ͬ ɫʹȪ͟
Ķ100

3

4
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THE FIRST IN CHEMISTRY

.1 ƹƠ͟ ȍͪǀƠ͟ ˘ʿȴƖ Ƃǃ ̯ͪ ͲǞ ʹͥͪ ȑ Ơ͟ ˘ʿ˗ȼ ͖ͬ ǔʹ͟ Ƃɪ˦ȹƗ ͖ͬ ͲɫʉɲͪȶƖ ʹͥɍ ̞ɃCHCl3 ͬ͘ ˙ɭͬˇȸƖ ƼͪƂ̞ ͲǍ ̞˨˜Ȉ
 ƹƠ͟ ȍͪǀƠ͟ ˘ʿ˗ȼ ͖ͬ ɫʹȪ͟ ˥ȹƗ ĸ( C=12 , H=1 , Cl = 35.5 )   119.5 g/mol

❑29.7 %

❑1.20 %

❑89.1 %

❑10 % ʡɩͪʭ˘ȼ ͖ͬ ǔʹ͟ Ƃɪ˦ȹƗ ͖ͬ ͲɫʉɲͪȶƖ ʹͥͪ ȑ ̯
 ͳ̥ ȗ̯ ˪ȹƗ

ĸ ʹͥͪ ȑ ̯ʡɩͪʭȵƖ ͬ͘ ˙ɭͬȗƵ͟˥ȹƗ
˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰

 ͖ͬ ɫʹȪ͟ ˥ȹƗ ͬ͘ ˙ɭͬˇȸƖĶ100

 ıƠ͟ ˘ʿ˗ȼĸ

THE FIRST IN CHEMISTRY

.1 ̞ɌƠ̮ Ȏͬ ͬ̀ Ͳɪ Ƃǔ̯ͪ ȺƖ ̮ɫʹʉȗƂƕ ͪ͒ Ɂ ͖ͬ ɫͪɫʹȆ14.2 g ͊ɻ Ͱɬ Ͱǔ ̥ͯ ɫʹǚ ͖ͬ ɫʹȪǀ Ƃ̠ Ȱƕ ̞Ɍ̯ Ǻ̞ɭͪȆ ʹͥ ȹ ƃƗ
 ʹǔ Ƽͪ͟ˏɪͬ

13.2 g ͬ̀ Ͳɪ Ƃǔ̯ͪ ȺƖ ͪ͒ Ɂ Ƽͪ ƃ̞Ȑͪ ͖ͬ ǔʹ͟ Ƃɪ˦ȹƗ ͳ̥ ʉɲͪȶƖ ʹͥͪ ȑ ͬ̀ Ͳɪ Ƃǔ̯ͪ ˝ȼ Ɩ ͖ͬ ɫͪɫʹʭȵ ǃʹǀ̞ʋǑͬ
❑7.1 %

❑92.9 %

❑79.1 %

❑20 %

 ͳ̥ ȗ̯ ˪ȹƗ ͬ͘ ˙ɭͬȗĸ
 ͬ̀ ɪʹ Ƃǔ̯ͪ ȺƖ ͬ͘ ˙ɭͬȗĸ

 ı ͬ̀ Ͳɪ Ƃǔ̯ͪ ˝ȼĸ
 ʡɩͪʭ˘ȼ ͖ͬ ǔʹ͟ Ƃɪ˦ȹƗ ͖ͬ ͲɫʉɲͪȶƖ ʹͥͪ ȑ ̯

 ͳ̥ ȗ̯ ˪ȹƗ
ĸ̯ʡɩͪʭȵƖ ͬ͘ ˙ɭͬȗ

˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰
 ͳ̥ ȗ̯ ˪ȹƗ ͬ͘ ˙ɭͬȗĶ100

 ı ͬ̀ Ͳɪ Ƃǔ̯ͪ ȺƖĸ

5

6



11/06/2020

4

THE FIRST IN CHEMISTRY

ΐδϨϟ΍ ω΍Ϯϧ΃

ϱΩΎϋ ήδϜϟ΍

 ϞϣΎϛ Ίϴη Ϧϣ ˯ΰΟ

ϳΩΎόϟ΍ ΔΒδϨϟ΍Δ
 ˯Ύϴη΃ ϦϴΑ ΔϧέΎϘϤϟ΍

ΔϔϠΘΨϣ

ϮΌϤϟ΍  ΔΒδϨϟ΍Δϳ
Ίϴθϟ΍ ΔϧέΎϘϣ

ΎϤϠϟ ΔΒδϨϟΎΑΔ΋

THE FIRST IN CHEMISTRY

.1Ɵ͟ ǳ ʹͥͪ ȑ ͓ͪ ɳʹ ͲɹʊȗƂ̠ Ȱƕ ʹͥ ȹ ƃƗ Ƽͪ͟ ͲǊ̯ ˋȸƖ ƙ̠ͭȰ͟ ɀ ͖ͬ ͲɫʉǑͪ ʹͥɍ ̞Ƀ ̯ͪ ͲɵɹͪȷƗ ƕ ľ ƙ̞ͭǍͪ͟ ͲǊ̯ ˁɭʹ Ͳǔ
 ƹ͟ ǊʹƟ͟ ʚȴƖ ľNaHCO3

❑1:1❑3:1❑1:3 ❑2:1

7
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THE FIRST IN CHEMISTRY

 Δϴ΋ΎϴϤϴϜϟ΍ ΔϟΩΎόϤϟ΍
Ω΍ϮϤϟ΍ ΔϴϤϛ ΏΎδΣϭ

ΔϧϭίϮϤϟ΍ ΔϟΩΎόϤϟ΍
•ϟ΍ϭ ΔϠϋΎϔΘϤϟ΍ Ω΍ϮϤϟ΍ ΕϻϮϣ ΩΪϋ ϦϴΑ ΔϴΒδϧ Δϗϼϋ ϲτόΗΔΠΗΎϨ
•Ϥϟ΍ ΔϴϤϛ ΏΎδΤϟ ϱήΠΗ ϲΘϟ΍ ΔϴΑΎδΤϟ΍ ΕΎϴϠϤόϟ΍ αΎγ΃ ϲϫΩ΍Ϯ
• ϦϜϤϳ ΔϧϭίϮϤϟ΍ ΔϟΩΎόϤϟ΍ ϝϼΧ Ϧϣϭ ΓΪΣ΍ϭ ΓΩΎϣ ΔϴϤϛ ΔϓήόϤΑ

Ω΍ϮϤϟ΍ ϲϗΎΑ ΔϴϤϛ ΏΎδΣ

N
2

+ 3H
2

2NH
3

THE FIRST IN CHEMISTRY

ΔϧϭίϮϤϟ΍ ΔϟΩΎόϤϟ΍

α:ϴϟΎΘϟ΍ Δϴ΋ΎϤϴϜϟ΍ ΕϼϋΎϔΘϟ΍ ϥί Δ:

Al (s) +  O2 (g) Al2O3 (s)

Zn (s) +  HCl (aq) ZnCl2(aq) + H2 (g)

❖ ΐδΤΗ ΔϟΩΎόϤϟ΍ ϲΒϧΎΟ ϲϠϋ ΔϳέΫ ΔϋϮϤΠϣ ΩϮΟϭ ΔϟΎΣ ϲϓ ϥίϮϟ΍ ΪϨϋ
 ΓΪΣ΍ϭ ΓΪΣϮϛ

9
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.1 ͖ͬ ʛͪ ͪr ȵƖ ̮ɫʹɁǀ̯ Ͳǖ ƙ̠ͭȰ͟ ɀ Ɵ̮ Ȇ ̞ɃAgBr ͬ͘ ȪƟ̞ʯ˥ȹƗ ƼͪƠͪǀ ̮ʭ ͲǊ

THE FIRST IN CHEMISTRY

AgNO3 +   CaBr2 Ca (NO3)2 + AgBr

 α: ϞϣΎόϤϟ΍ ΔϓΎο· ϢΘϳ ΔϧϭίϮϣ ΔϴϟΎΘϟ΍ ΔϟΩΎόϤϟ΍ ϞόΠϟ ...........Ϡϟ˯ΎϤ

H2SO4 (aq) +  KOH (aq) K2SO4 (aq) + H2O (l)

THE FIRST IN CHEMISTRY

.1 ͓ͪ ɳʹ ͲɹʊȗƂ̠ Ȱƕ ƙ̠ͭȰ͟ ɀ ͖ͬ ͲɫʉǑͪ ʹͥ ȭ̞ɭͬȶƖ ͊Ȉ̞ ̫ͪ ɪͬȶƖ ʹͥͪ ȑ( O2 )̮ɫʹǔ̞ͪʋȶƖ ̶ͪ ˤǝ ʹͥ ȹƗ( HCN )  ʹͥɍ
2HCN (g) +  6H2O (l) 2NH3(g) + 3O2 (g) + 2CH4 (g)

❑3mol O2 :1 mol HCN

❑3mol O2 :2 mol HCN

❑2mol O2 :1 mol HCN

❑2mol O2 :3 mol HCN

11
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THE FIRST IN CHEMISTRY

.1 ̻ɀ ͊Ȉ̞ ̫ͪ Ͱɪ Ͱǔ ʹͥ ɮͬȶƖ ƹ͟ ʹɪɫͪɁ͟ ȩ Ƃ̠ Ȱƕ ƙ̠ͭȰ͟ ɀ Ɵ̮ Ȇ ͳ̥ ʉǚƕ1.45 mol  ͓ͪ Ǔʹ͟ ˏɪͬȪ ̥ͭ ǋ̯ʹ ͲɵˇȸƖ ͪ͒ Ɂ
 ͬ͘ ȪƟ̞ʯ˥˜ȼ ̞ ̫ͬ ͲɪǾ ƹ͟ ʹɪɫͪɁ͟ ȩ Ƃ̠ Ȱƕ ̮ɫʹɲͬǔ̯ʹ Ͳɵȗ

2Al (s) +  3S (s) Al2S3 (s) 

❑0.967

❑0.567

❑25.7

❑7.67

THE FIRST IN CHEMISTRY

.1 ͬ̀ ͲǊ̞ʋȶƖ Ƶ̞ɭͮ˦ȹƗ ʹͥͪ ȑ ƹ͟ ʹɪɫͪɁ͟ ȩ Ƃ̠ Ȱƕ ƙ̞ͭɃƕ̯ ͲǞ Ɵ̮ Ȇ ͌Ț
( Al = 27 , S = 32 )

❑0.967

❑0.567

❑26.1

❑70.02

13
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THE FIRST IN CHEMISTRY

ϴ΋ΎϴϤϴϜϟ΍ ΕϼϋΎϔΘϟ΍ ω΍Ϯϧ΃Δ

ΎΤΗϹ΍ ΕϼϋΎϔΗΩ

 ϞϠΤΘϟ΍ ΕϼϋΎϔΗ "ϚϜϔΘϟ΍"

 ϝΩΎΒΘϟ΍ ΕϼϋΎϔΗ " ϝϼΣϹ΍"

 Ωήϔϣ ϝϼΣ΍ " ϱΩΎΣ΃"

 ΝϭΩΰϣ ϝϼΣ΍ " ϲ΋ΎϨΛ"

ϕ΍ήΘΣϹ΍ ΕϼϋΎϔΗ

THE FIRST IN CHEMISTRY

.1 ɭͬȶƖ ͊Ȉ̞ ̫ͪ ɪͬȶƖ Ʃ͟Ǌͪ ̞Ƀ ʹͥ ȭ̞
2KClO3 (s) 2KCl (s) + 3O2 (g) 

MnO2

Heat 

❑ΝϭΩίϣ ϝϼΣ·

❑ ϕ΍έΗΣ·

❑Ωέϔϣ ϝϼΣ΍

❑ϝϠΣΗ

15
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THE FIRST IN CHEMISTRY

.1 ɀ Ƶ̣˟ǜ ƃƕ ̯ ͲɵɫͬʭǊʹ ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙ̣ͭ˟Ȉ̞ ̫ͪ ɪͬȶƖ ǃʹƕƟ̯ ͪ́
❑ 2Al (s) + 3H2SO4 (aq) Al2(SO4)3 (aq) + 3H2 (g)

❑ N
2 (g) + 3H

2 (g) 2NH
3 (g) 

❑ 2C2H6 (g) + 7O2 (g) 4CO2 (g) + 6H2O (l)

❑ LiOH (aq) + HNO
3 (aq)                       LiNO

3 (aq) +  H
2
O (l)   

THE FIRST IN CHEMISTRY

ϱέϻϮϤϟ΍ ΰϴϛήΘϟ΍
ΔϳέϻϮϤϟ΍

 ϝϮϠΤϤϟ΍ Ϧϣ ήΘϟ ϲϓ ΓΩϮΟϮϤϟ΍ Ώ΍άϤϟ΍ ΕϻϮϣ ΩΪϋ

 ͖ͬ ǔʹƠ̠Ȱ͟ ˥ȹƗĸ ͳƙƕ ̮ͪ ˦ȹƗ ƙ̠ͭȰ͟ ɀ Ɵ̮ Ȇ
˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰

 ͲǍ Ƶ͟˘ɻ˧ȹƗ ͌ ͲɼǛ ͬɵ˙ȼ̞̯
M ĸ n˰˰˰˰˰˰˰˰˰˰˰˰˰

V

M ĸ ms
˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰˰

V Ķ M.wt

αΎϴϘϟ΍ Ε΍ΪΣϭ

M Mol / L

ms g

V L

M.wt g/mol

17

18
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THE FIRST IN CHEMISTRY

.1 Ƶ͟˘ɻɂ ͖ͬ ǔʹƠ̠Ȱ͟ ɀ ͳ̥ ʉǚƕ( NaCl ) ͖ͬ ͲǔƕƟͪƕ ͪ͒ Ȇ Ͳ̩ǌ̞ͬɭͪȶƖ2 g ʹͥͪ ȑ ƹ͟ ǊʹƟ͟ ʚȴƖ ̮ǔʹƠ͟ ˘ș ͪ͒ Ɂ
  ͖˦ ͲɼǛ Ƶ͟˘ɻɂ ʹͥʨʫ ʹɪȪ ŀ̞˨ȹƗ( Na = 23 , Cl = 35.5 )  200 ml

❑0.171 mol/L

❑0.711 mol/L

❑0.141 mol/L

❑0.131 mol/L

THE FIRST IN CHEMISTRY

.1 Ƶ͟˘ɻɂ ̯ͪ ɵʹȗ̯ ǖͬ ̞Ƀ( KI ) ͖ͬ ͲǔƕƟͪƕ ͪ͒ Ȇ Ͳ̩ǌ̞ͬɭͪȶƖ2.4 mol ʹͥͪ ȑ ƹ͟ ʹɪǢ̞Ǎͬ͟ ͲɪȶƖ ̮ǔʹƟ͟ Ǌʹ ͪ͒ Ɂ ŀ̞˨ȹƗ
 ͖˦ ͲɼǛ Ƶ͟˘ɻɂ ʹͥʨʫ ʹɪȪ

2.75 L

❑0.2 mol/L

❑0.873 mol/L

❑0.255 mol/L

❑0.542 mol/L
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