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THE FIRST IN CHEMISTRY

THE FIRST Ε΍έΪϘϠϟ

THE FIRST in Chemistry

اŜǀƧźŤƫ اźƈƴƘƫي ƺưƬƫاد  
 żǀƠƫا ŚƸƇاƺųو ŠǀŗŚǀưǀƨƫاŠǀŗŚƿ

THE FIRST IN CHEMISTRY

.1 ʹͥͪ ȑ ǃʹ͟ Ǌ̞ͪɭͮȶƖ ͌˓ȵƖ Ɵ̮ Ȇ ƹ̮ ɹͪɬͬʉǑʹ
❑ΔϗΎτϟ΍ ΕΎϳϮΘδϣ ΖΤΗ ΪϳΪΤΗ
❑δϴ΋ήϟ΍ ΔϗΎτϟ΍ ΕΎϳϮΘδϣ  ΪϳΪΤΗΔϴ

❑ ϙϼϓϷ΍ ΪϳΪΤΗ
❑ϝΰϐϟ΍ ΔϛήΣ ΪϳΪΤΗ

Ġ. ʹͥʌɲʹ Ƃǔ̯ ȺƖ ͌˓ȵƖ Ɵ̮ Ȇ ͖ͬ ˦ɮʹȎͬ ̥ͭ ǋ̢ͪș ƕƟͪƕn=4͌˓ȵƖ Ɵ̮ ʭȩ ͖ͬ ˦ɮʹȎͬ ̯ ͲɵȗƂƕ Ƽͪ ƃ̞Ȑͪ
  ǃʹ͟ Ǌ̞ͪɭͮȶƖ(l)

❑3

❑4

❑1

❑2

1
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THE FIRST IN CHEMISTRY

.1 ǃʹ͟ Ǌ̞ͪɭͮȶƖ ͌˓ȵƖ Ɵ̮ Ȇ  ͖ͬ ˦ɮʹȎͬ ̥ͭ ǋ̢ͪș ƕƟͪƕ ĸ2 ʹͥʌɲʹ Ƃǔ̯ ȺƖ ǃʹ͟ ɪͬʉ˦ȹƗ ʹͥͪ ȑǀM ̯ͪ ɅƠ Ƽͪ ƃ̞Ȑͪ
 ̥ͭ ɹǌͬ ǃʹ͟ ɪͬʉ˦ȹƗ Ƽͪ͟ˏǓʹ

❑2p

❑3s

❑3p

❑ΔΤϴΤλ ήϴϏ ΕΎΑΎΟϹ΍

Ġ. ͖ͬ ɹɬʹɹǵ ͌˓ȵƖ Ɵƕ̮ȆƂƕ ͪ͒ Ɂ ͖ͬ Ȇ͟ ˥ Ͳɼɂ ǃʹƕ
❑n=2 , l=2 , ml = -1

❑n=3 , l=2 , ml = -3

❑n=4 , l=4 , ml = -1

❑n=2 , l=1 , ml = -1

THE FIRST IN CHEMISTRY

Δϴ΋ΎϴϤϴϜϟ΍ ςΑ΍ϭήϟ΍

 ͟ Ǌʹ Ƃ̠ Ȱƕ ͖ͬ ʥ Ͳǉƕ̯ ȺƖ ͖ͬ ɫʹǔͪ
•ΰϠϓ ϻ ϊϣ ΰϠϓ
•ϣ ήΒϛ΃ ΔϴΒϟΎδϟ΍ ϲϓ ϕήϔϟ΍ Ϧ

1.7

NaCl  ,  MgBr2       

 ʋɲͬȶƖ ͖ͬ ʥ Ͳǉƕ̯ ȺƖ ͖ͬ ɫʹ˦ɍ̞
•ΰϠϓ ϻ ϊϣ ΰϠϓϻ
•λ Ϧϣ ΔϴΒϟΎδϟ΍ ϲϓ ϕήϔϟ΍ ήϔ

  ϲϟ·1.7

ΔϴΒτϗ ΔϴΒτϗ ήϴϏ

HCl  ,  HBr ,  

H2o

H2  ,  Br2 ,  

CH4

3

4
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THE FIRST IN CHEMISTRY

Δϴ΋ΎϴϤϴϜϟ΍ ςΑ΍ϭήϟ΍
 ɭͪɫͬȶƖ ͖ͬ ʥ Ͳǉƕ̯ ȺƖ ͖ͬ ɫʹ ͬɻ ǡ̞

•ΔϴϤϫΎδΘϟ΍ ςΑ΍ϭήϟ΍ Ϧϣ ιΎΧ ωϮϧ
•  ΔϠΒϘΘδϣ ΓέΫϭ ΔΤϧΎϣ ΓέΫ ΪΟϮϳ

H3O+ ,  NH4+ , CO

 ͲǚǀƠ̮ ɫʹ˷ȺƖ ͖ͬ ʥ Ͳǉƕ̯ ȺƖ ͖ͬ ɫʹɲͪɫʹ
• ΓέΫ ϊϘΗ ΎϣΪϨϋ ΙΪΤΗ

ϤϬϟ ϦϴΗέΫ ϦϴΑ ϦϴΟϭέΪϴϬϟ΍ Ύ
 ΔϴϟΎϋ ΔϴΑήϬϛ ΔϴΒϟΎγ

 ̋ ̫ͪ ȵƖ ͖ͬ ʥ Ͳǉƕ̯ ȺƖ ͖ͬ ǔ̯ͪʹ
• ΓέϮϠϠΒϟ΍ ϲϓ ΰϠϓ ϊϣ ΰϠϓ
• ϱϮΘδϣ ΕΎϧϭήΘϜϟϹ ΔϛέΎθϣ

 ΰϠϔϟ΍ Ε΍έΫ ϦϴΑ ϲΟέΎΨϟ΍ ΔϗΎτϟ΍

Δϴ΋ΎϴϤϴϜϟ΍ ώϴμϟ΍
•ΔΒΟϮϤϟ΍ ΕΎϧϮϳϷ΍ ώϴλ Δϓήόϣ Ϧϣ ΪΑϻ ΔϴϧϮϳϷ΍ ΕΎΒϛήϤϟ΍ ώϴλ ΔΑΎΘϜϟΔΒϟΎδϟ΍ϭ

ΔΒΟϮϣ ΕΎϧϮϳ΃ ΔΒΟϮϣ ΕΎϧϮϳ΃
ϡϮϴΜϴϠϟ΍ ϥϮϴΗΎϛ ϡϮϴϨϣϮϟϷ΍ ϥϮϴΗΎϛ

 ϥϮϴΗΎϛϡϮϳΩϮμϟ΍ ϟ΍ ϥϮϴΗΎϛΔπϔ
 ϥϮϴΗΎϛϡϮϴγΎΗϮΒϟ΍  αΎΤϨϟ΍ ϥϮϴΗΎϛレ ϭロ
 ϥϮϴΗΎϛϡϮϴδϟΎϜϟ΍ ϟ΍ ϥϮϴΗΎϛ ΪϳΪΤロ ϭヮ
 ϥϮϴΗΎϛϡϮϴδϨϏΎϤϟ΍ ϡϮϴϣΩΎϜϟ΍ ϥϮϴΗΎϛ

ϦϴλέΎΧ ϥϮϴΗΎϛ λήϟ΍ ϥϮϴΗΎϛ ιΎ
 ϥϮϴΗΎϛϖΒ΋ί ϡϮϴϧϮϣϷ΍ ϥϮϴΗΎϛ

Li+

Na+

K+

Ca2+

Mg2+

Zn2+

Hg2+

Al3+

Ag+

Cu+, Cu2+

Fe2+, Fe3+

Cd2+

Pb2+

NH4+

5
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THE FIRST IN CHEMISTRY

ΔΒϟΎγ ΕΎϧϮϳ΃ ΔΒϟΎγ ΕΎϧϮϳ΃
έϮϠϔϟ΍ ϥϮϴϧ΃Ϊϳ Ε΍έϮϠϛ

ϟ΍ ϥϮϴϧ΃ΪϳέϮϠϜ ΖϳέϮϠϛϮΒϴϫ
ϟ΍ ϥϮϴϧ΃ΪϴϣϭήΒ ΕΎϧϮΑήϛ
ϟ΍ ϥϮϴϧ΃ΪϳΩϮϴ ΔϴϨϴΟϭέΪϴϫ ΕΎϧϮΑήϛ
Ϸ΍ ϥϮϴϧ΃Ϊϴδϛ ΕΎΘϳήΒϛ
ϟ΍ ϥϮϴϧ΃ΪϴΘϳήΒϜ ΖϴΘϳήΒϛ
ϟ΍ ϥϮϴϧ΃ΪϳήΘϴϨ ΕΎϔγϮϓ

•ΔΒΟϮϤϟ΍ ΕΎϧϮϳϷ΍ ώϴλ Δϓήόϣ Ϧϣ ΪΑϻ ΔϴϧϮϳϷ΍ ΕΎΒϛήϤϟ΍ ώϴλ ΔΑΎΘϜϟΔΒϟΎδϟ΍ϭ

F-

Cl-

Br-

I-

O2-

S2-

N3-

ClO3-

ClO-

CO32-

HCO3-

SO42-

SO32-

PO43-

THE FIRST IN CHEMISTRY

 α: Ϧϣ ϼϛ ΩΎΤΗ· Ϧϣ ΞΗΎϨϟ΍ ϲϧϮϳϷ΍ ΐϛήϤϟ΍ Δϐϴλϭ Ϣγ· ΢οϭ:

1. Na + , SO4
2-

2. Fe 2+ , PO4
3-

3. NH4
+ , CO3

2-

4. Zn 2+ ,  OH –

5. Pb 2+ + NO3
-

7

8
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 α: ϲϟΎΘϟ΍ ϝϭΪΠϟ΍ ϞϤϛ΃:

ΔϴϨϴΟϭέΪϴϬϟ΍ ϡϮϳΩϮμϟ΍ ΕΎϧϮΑήϛ

ϡϮϴδϟΎϜϟ΍ ΪϳέϮϠϓ

ϡϮϴγΎΗϮΑ Ε΍έϮϠϛ

ϡϮϴδϟΎϜϟ΍ ΕΎϔγϮϓ

ϡϮϳέΎΒϟ΍ ΕΎΘϳήΒϛ

ιΎλήϟ΍ ΪϳΩϮϳ

THE FIRST IN CHEMISTRY

•  Δό΋Ύθϟ΍ ΔϴϤϫΎδΘϟ΍ ΕΎΒϛήϤϟ΍ ξόΑ

ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ϥϮΑήϜϟ΍ Ϊϴδϛ΍ ϝϭ΃

ϦϴΟϭέΪϴϬϟ΍ Ϊϴδϛ΃ ϕϮϓ ˯ΎϤϟ΍

ϚϳέϮϠϓϭέΪϴϬϟ΍ ξϤΣ ϚϳέϮϠϛϭέΪϴϬϟ΍ ξϤΣ

ΖϳήΒϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛ ΰϴϨΠϨϤϟ΍ Ϊϴδϛ΃ ϲϧΎΛ

ΖϳήΒϜϟ΍ Ϊϴδϛ΃ ΚϟΎΛ ϚϴΘϳήΒϜϟ΍ ξϤΣ

ΎϴϧϮϣϷ΍ ϥΎΜϴϤϟ΍

THE FIRST IN CHEMISTRY

COCO2

H2OH2O2

HClHF

MnO2SO2

H2SO4SO3

CH4NH3

9
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THE FIRST IN CHEMISTRY

.1ƕƠƟͪ ̻ ͲǊƠƂƕ ʹͥ ˜Ȉ ǃʹ͟ ɪͬɹǌͬ ͖ͬ ɫʹȪ̞ɭͬȶƖ ͖ͬ ǔʹƠ ̮ͪ ȶƖ ƙ̞ͭȈ͟ ˥ Ͳɼ˧ȹƗ ǃʹƕ ͓ͪ ɳʹ ͲɹʊȗƂƕ ƙͭ
❑Ε΍ήΘϴϨϟ΍ ϥϮϴϧ΃
❑ΕΎΘϳήΒϜϟ΍ ϥϮϴϧ΃

❑ΕΎϧϮΑήϜϟ΍ ϥϮϴϧ΃
❑ϴδϛϭέΪϴϬϟ΍ ϥϮϴϧ΃Ϊ

Ġ. ɫʹ˷ȺƖ Ƽͪ͟ɪʹǔ̢ͬș ǀ ̞ɭʹǔͪ͟ ɀ Ƃ̠ Ȱƕ ǃʹ ̯ͪ ͲǞ ͓ͪ ɳʹ Ͳǔ ͖ͬ ǔͪ͟ ˏɪͬ˦ȹƗ ͖ͬ ʥ Ͳǉƕ̯ ȺƖ ʹͥ ˩ʌ
Ǒͬ ͓ͪ ɳʹ ͲǚǀƠ̮

❑ΔϴϧϮϳ΃
❑ΔϳΩΎΣ΃ ΔϴϤϫΎδΗ

❑ϴϘγΎϨΗ ΔϴϤϫΎδΗΔ
❑ΔϴϨϴΟϭέΪϴϫ

THE FIRST IN CHEMISTRY

.1ƕǀ ͖ͬ ɫʹʭͪɪʹǴ ƾ̮ǚǀ ͖ͬ ͲǔƕƟͪ ƃƕ ̮ɫͪȆ ͖ͬ ǔͪ͟ ˏɪͬ˦ȹƗ ƙ̞ͭǍͪ͟ Ǌʹ Ƃ̠ Ȱƕ Ɵ̮ Ȇ ͌Ț ͪ͒ Ɂ ƾ̮ǚ
 ͳ̥ ȗ̯ ˪ȹƗ(NH4)2[Ce(NO3)6]

❑3

❑9

❑2

❑6

Ġ. ˥ ȹƗ ͖ͬ ɫʹ Ƃǔ̞ɭʹ˦ɮʹːȵƖ ƾͬƟ̞˨ȹƗ ͪ͒ Ȇ ̯ ͲɵʭǊͬ ̠Ȱ ͖ͬ ɫʹȪ̞ɭͬȶƖ ̻ͪ ɪʹʛȴƖ ǃʹƕ̞˹Ȯ ͬ͘ ˙ ͲǍ̞ ̫ͬ
❑    ϡϮϴϨϣϮϟϷ΍ ΪϳέϮϠϛAlCl3

❑    ϡϮϳΩϮμϟ΍ Ε΍ήΘϴϧNaNO3

❑ ϚΘϴΘϳήΒϜϟ΍ ξϤΣH2SO4

❑    ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϝϭ΃CaO

11

12



11/06/2020

7

THE FIRST IN CHEMISTRY

.1 ͖ͬ ɫʹ ͲɫʥȌͬ ͖ͬ ɫʹ˦ɍ̞ʋǑͬ ͖ͬ ʥ ͲǉƕƠ ʹͥ ˜Ȉ ǃʹ͟ ɪͬɹǌʹ ʹͥ ȹƗ͟ ɪͬȶƖ ǃʹƕ
❑ϡϮϳΩϮμϟ΍ ΪϳέϮϠϛ
❑ΩϮϴϟ΍ ΉΰΟ

❑ϥΎΜϴϤϟ΍ ίΎϏ
❑ϴΟϭέΪϴϬϟ΍ ΪϳέϮϠϓ ΉΰΟϦ

Ġ. ʹͥͪ ǒ͟ Ǌʹ Ƃƕ ͳ̥ ȗ̯ Ʌ ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙ̞ͭ Ͳɭȗ̯ ˪ȹƗ ǃʹƕ
❑H2

❑H2O

❑KCl

❑CH4

THE FIRST IN CHEMISTRY

.1 ʹͥ ˩ɍ̞ʋǑͬ ͳ̥ ȗ̯ Ʌ ̞˨̃ɬͪɁ ̣˟ș ͓ͪ ɳʹ Ͳɫȗ̯Ʌ ʹͥ ȹƗ͟ ɪͬȶƖ ǃʹƕ
❑Cl2 , Na2CO3

❑I2 , NaCl

❑H2O  , CO2

❑N2 , KCl

Ġ. Ƃǃ ̯ͪ ͲǞ ʹͥͪ ȑ ͖ͬ ʥ Ͳǉƕ̯ ȺƖHCl  ͖ͬ ǔʹƠ̞ͪʯͪȵƖ ͬ͘ Ȫ̞ɻȷƗ ʹͥͪ ȑ
❑ΔϴϧϮϳ΃
❑ΔϳΰϠϓ

❑ΔϴΒτϗ ΔϤϴϫΎδΗ
❑ΔϴϘγΎϨΗ

13
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THE FIRST IN CHEMISTRY

.1 ͖ͬ ɫʹ ͲɫʥȌͬ ͖ͬ ɫʹǴ̞ǜͪ ͘Ȫ ǃʹ ̮ͪ ȶƖ Ƃǃ ̯ͪ ͲɽȷƗ

❑CH4

❑CO2

❑H2O

❑N2

Ġ. Ƃǔ̞ɭʹ˦ɮʹːȵƖ ͖ɫͬʭͪɪʹǴ ̥ͭ Ͳɲɫͬȗ ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙ̞ͭ Ƃɭǔ̯ͪʹ ͲɽȷƗ ǃʹƂƕ Ƃ̞ʧǘͪ ͖ͬ ɫʹ
❑  ϦϴΟϭέΪϴϬϟ΍ ΪϴΘϳήΒϛH2S

❑ ϥϮΑήϜϟ΍ ΪϴΘϳήΒϛ ϲϧΎΛCS2

❑          ˯ΎϤϟ΍H2O

❑   ϥϮΑήϜϟ΍ Ϊϴδϛ΃ ϲϧΎΛCd

THE FIRST IN CHEMISTRY

.1 Ƃƕ ƙͭƕƠƟͪ ƙ̣ͯ˟Ǎͮ ʹͥ ˜Ȉ ǃʹ͟ ɪͬɹǌͬ ͖ͬ ɫʹȪ̞ɭͬȶƖ ƙ̞ͭȈ͟ ˥ Ͳɼ˧ȹƗ ǃʹƕ ͓ͪ ɳʹ Ͳɹʊȗ

❑ΕΎϔγϮϓ
❑ΕΎΘϳήΒϛ

❑ΕΎϧϮΑήϛ
❑ΕΎϣϭήϜϴΑ

Ġ. Ǎͮ ͖ͬ ɫʹ˦ɍ̞ʋǑͬ ͖ͬ ʥ ͲǉƕƠ ʹͥ ˜Ȉ ǃʹ͟ ɪͬɹǌʹ ʹͥ ȭ̞ɭͬȶƖ ƙ̞ͭ Ͳɭȗ̯ ˪ȹƗ ̮ǚƂƕ ͖ͬ ɫʹụ̌ͮ ˟
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