
˻˴ˮ˿˹˻-ˤ˱ ˨˹˻ˤ˹˱ ˾˩ˢ˴̇˱˲



мΦ ˿ͭͯͨͤ͜Έ ͙͔ͦͫͤͤͤ͟ΎΦ ˻͙͙͙ͫͤ͟͟ ͭ͊ ͍͍͙͙͒ͤͦͤ͜͟Φ

˻͍ͫͤͦͤ͜ ͙ͨͭ͊ͤͤΎ

оΦ ˤ͙͍ͨ͡ ͙ͪͤ͘͜ͻ ͺ͍͊ͭͦͪ͟͜ ͤ͊ ͨͪͦͻ͔ͦ͒͗ͤͤΎ˻ˤ˾.

нΦ ˸͔͙ͭͦ͒ ͨ͒͋ͦͪͯ͜ ͔ͦ͟ͺ͜ͼ͜Ί͍ͤͭ͜ ͍ ˻ˤ˾Φ
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пΦ ͙͙́ͨ ˻ˤ˾Φ

рΦ ˴͜͡Έͫͤ͟͜͜ ͍͍ͫͨ͒ͤͦ͜͜΄͔ͤͤΎ ͍ ˻ˤ˾Φ



̆ͣ͜͜;͔ͤͪ͊͜͟ͼ͜͝

˭ͣͤͦ͘͜͜Ό˿Φ˻Φˣ͔͘ ͙ͣͤ͘͜˿Φ˻Φ 

ˤͫͭͯͨ

˻͙ͫͤͦ͟-͍͍͒ͤͦͤ͜͜ ό˻ˤ˾ύΥ

˭͊ͣ͜΅͔ͤͤΎ:
CuSO4 + Fe = FeSO4 + Cu

˿ͨͦͯ͡;͔ͤͤΎ:
H2 + Cl2 = 2HCl
˾ͦ͊͒͊ͤͤ͘͟͡Ύ:
4HNO3 = 2H2O + 4NO2 + O2

˹͔͍͔͙͊ͤͭͤ͡ͻ͔͔͍͔ͨͪͭͦͪͤΈΥ
˻͋ͣͤͯ͜:
KCl+ AgNO3 = AgCl+ KNO3
˹͔͚ͭͪ͊͊͘͜͡ͼ͜͝:

C˹l+ KOH = KCl+ H2O
˿ͨͦͯ͡;͔ͤͤΎ:
CaO+ H2O = Ca(OH)2
˾ͦ͊͒͊ͤͤ͘͟͡Ύ:
Cu(OH)2 = CuO+ H2O
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˻͍ͫͤͦͤͨͦͤ͜ΎͭͭΎ

˻ˤ˾ ςͫ ͍ͯͨͪͦͦ͒͗ͯΌͭΈͫΎ ͣͤͦ͘͜Ό ͔͍ͫͭͯͨͤ͜ ͙͔ͦͫͤͤͤ͟Ύ ό˿Φ˻Φύ 
͔͔͔͍ͣͤͭ͜͡Φ

˿Φ˻Φ ςͯ ͍͙͚ͣͦͤ ͊ͪ͘Ύ͒ ͔͔͔ͣͤͭ͊͡ ͯ ͫͨͦͯ͡ͼ͜Σ ͪͦͪ͊͘ͻ͍͙͚ͦ͊ͤ ͘ 
͙ͨͪͨͯ΅͔ͤͤΎͣΣ ΅ͦ ͯͫ͜ ͔͔͙ͭͪͦͤ͟͡ ͍ͨͦͤͫͭ͜Ό ͣ͘͜΅͔ͤ͜ 
͒ͦ ͋͜͡Έ΄ ͔͔͔͎͙͍͎ͭͪͦͤ͊ͭͤͦͦ͟͡ ͊ͭͦͣ͊Φ

Sς2 ς˿ Φ˻Φ

S2ςς͘ ͊ͪΎ͒ ͦͤ͊͜

H2S

V ͔ͤ ͫͨ ͍ͨ͊͒͊͜Ί͘ ͫ͜ ͙͙ͭͤͤͣ͊ͪ͘Ύ͒ͦͣ͊ͭͦͣ͊ ͯ ͫͨͦͯ͡ͼ͜:
H+0,17Clς0,17

V͔ͤ Ґ ͍͔͊ͤͭͤͦͫͭ͡(͜͟͜͡Έ͍͔͙ͦͫͭͦ͊ͤͭͤ͟͜͟͡ͻ͘Ω͍Ύ͍͘͟͜):
HςOςςOςςH
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˽͍͙ͪ͊͊͡ ͍͙ͤ͊͘;͔ͤͤΎ˿Φ˻Φ

1. ˿ Φ˻Φ ͍͊ͭͦͣͯ͜ ͨͪ ͙ͦͫͭͻ͔ͪ;͍͙ͦͤ͊ͻ͍͙͊͗͒͘0:

Mg0, S0, H2
0, 4˾

0

2. ˿ Φ˻Φ ͍͊ͭͦͣ͜, Ύͯͭ͟͜ ͍ͦͪΌΌͭΈ͙ͦͤ͜=͝ͻ͊ͪ͘Ύ͒͊ͣ:

Mg2+  aƎ+2, S2ς  {ς2

3.˿Φ˻Φ ͙ͯ͗ͤ͡ͻ͜ ͯ͡ ͔͔͗ͤͦͣ͘͡Έ͙ͤͻ͔͍ͣͭ͊ͯ͜͡ ͫͨ ͦͯ͊͟͡ͻ
͍͙͊͗͒͘+1͜ Ҍ2 ͍ ͍͒ͨͦ͒ͤͦ͜͜:

K+Cl, Ca+2(NO3)2

4. C.˻ .˥͎͔͒ͪͦͤͯͯ͜ ͫͨ ͦͯ͊͟͡ͻΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ +1.
ˤ͙ͤΎͭͦ͟ς͎ ͙͙͙͍͙͒ͪ͒͊ͭͤ͜͟ͻ͔͍ͣͭ͊͜͡:

K˹ ς, Ca˹ 2
ς
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˽͍͙ͪ͊͊͡ ͍͙ͤ͊͘;͔ͤͤΎ˿Φ˻Φ

6. ˿ Φ˻Φ ˻͙͎͔ͫͤͯ͟ ͯ ͫͨͦͯ͊͟͡ͻΣ Ύ͟ ͍͙ͨͪ͊ͦ͡Σ ςнΦ ˤ͙ͤΎ͙ͭ͟:

a) ͨ ͔͙ͪͦͫ͒͟:͙ ˹ 2 2˻
ς

͋ύ ͺ͙͙ͯͦͪ͒͡: ˻ 2
+F2, ˻

2+F2

тΦ ˸͔ͦͯ͊͟͡͡ ͔͔͔͚ͭͪͦͤͭͪ͊͟͡͡Έͤ͊Σ ͭͦͣͯ ʅ˿Φ˻Φ= 0:
K+NͻO3

ς2

1Ö1 + xÖ1 + (ς2)ϊо Ґ л

ͻ= +5

8. ʅ˿Φ˻Φ͊ͭ ͍ͦͣ͜, Ύͯͭ͟͜ ͍ͦͪΌΌͭΈͦ͜Ґͤ ͊ͪ͘Ύ͒ͯ ͦͤ͊͜:

ͻÖ2 + (ς2)ϊ7 = ς2

ͻ= +6

Cr2
ͻO7

2ς

5. ˿ Φ˻Φ ̅ͯͦͪͯͯ͡ ͫͨ ͦͯ͊͟͡ͻ͍͙͊͗͒͘ς1.
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˻͍ͫͤͦͤͨͦͤ͜ΎͭͭΎ

˻͟ ͙͙ͫͤ͟(Ox, Oxidator) -ͣ ͙ͫͭͭ͜Έ͙͊ͭͦͣ, ̈́ ͦ͘ ͙ͤ͗ͯΌͭΈ˿Φ˻. 
˻͒ ͔ͪ͗ͯΊӶὩ͜  ͍͜ ͍͒ͤͦ͡ΌΊͭΈͫΎ.

ˤ͜ ͍͙͒ͤͦͤ͟(Red, Reductor) -ͣ ͙ͫͭͭ͜Έ͙͊ͭͦͣ,  ̈́ ͦ͘ ͋͜͡Έ΄ͯΌͭΈ
˿Φ˻. ʕ ͒͒͊͜ΊӶὩ͜  ͦ͟ ͙ͫͤΌΊͭΈͫΎ.

˻͙͔ͫͤͤͤ͟Ύ

ˤ͍͔͒ͤͦͤͤ͜͡Ύ

-ͨ ͪͦͼ͔͍ͫ͒͒͊͜;͜ӶὩ.

-ͨ ͪͦͼ͔͙ͫͨͪΊ͒ͤ͊ͤͤΎӶὩ.

V˻͙͔ͫͤͤͤ͟Ύ ͭ͊ ͍͍͔͒ͤͦͤͤ͜͡Ύ ͍͍͒͋ͯ͊͜ΌͭΈͫΎ ͦ͒ͤͦ;͊ͫͤͦ. 

V˴͜͡Έͫͭ͟͜Έ ӶὩΣ ͍͙͒͒͊ͤ͜ͻ Red= ͟ ͜͡Έͦͫͭ͟͜ӶὩ, ͨ ͙͚ͪͤΎ͙ͭͻOx.
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˽͔ͪͦͫͭͪ͜;͍͙͙ͦͤς
͔͔͔͙ͣͤͭ͘͡ ͍͙ ͫͦͦ͟Ό
͔͔͔͎͙͍ͭͪͦͤ͊ͭͤͫͭ͟͜͡Ό
(F2, O2, Cl2ͭͦ΅ͦ).

˽͔ͪͦͫͭͪ͜;͍͙͙ͦͤς
͔͔͔͙ͣͤͭ͘͡ ͙ͤ ͘Έͦ͟Ό
͔͔͔͎͙͍ͭͪͦͤ͊ͭͤͫͭ͟͜͡Ό
ό͔͙ͣͭ͊͡, ˿ , H2ͭͦ΅ͦ).

819.10.2017

͙͍͙͙͙́ͨͦͦͫͤ͜͟͟͜ ͍͜ ͍͙͙͒ͤͦͤ͟

Ox Red

˿͔͊͒ͤͪ͟͜͡;͍͙͙ͦͤ, Ύ͟͜
ͣͫͭ͜ΎͭΈ͔͔͔͙ͣͤͭͯ͡ 
͍͙͙ͫͦ͟ͻ˿Φ˻Φ
(Cr+6

2O7
2ς, Pb+4O2

Mn+7O4
ςͭ ͦ΅ͦ).

˿͔͊͒ͤͪ͟͜͡;͍͙͙ͦͤ, Ύ͟͜
ͣͫͭ͜ΎͭΈ͔͔͔͙ͣͤͭͯ͡ 
͙ͤ͘Έ͙͟ͻ˿Φ˻Φ
(Sn2+, S2ς, N+3O2

ς, Nς3H3 

ͭͦ΅ͦ).



919.10.2017

͙͍͙͙͙́ͨͦͦͫͤ͜͟͟͜ ͍͜ ͍͙͙͒ͤͦͤ͟

ˢ͙ͭͦͣͯ ͨͪ ͙ͦͣ͗ͤ͜ͻ˿Φ˻Φςͦ ͙ͫͤͦ͟-͍͍͍͒ͤͦͤ͊͒ͦͫͭͫͭ͜͜͝Έ
(S0, H2O

ς
2, Mn+4O2ͭͦ΅ͦ):

͊ύ H2O2 ͍ ͍͙͒ͤͦͤ͜͟:

5H2O2
ς+ 2KMnO4 + 3H2SO4 = 5O2

0 + 2MnSO4 + K2SO4 + 8H2O

͋ύ H2O2 ͦ ͙͙ͫͤ͟͟:

2KI + ˹ 2O2
ς+ H2SO4 = I2 + K2SO4 + 2H2O

ς2



˭ͣͤ͊͜˿Φ˻Φ

=͔͔͔͔͎͙͙ͨͪͪͦͨͦ͒ͭͪͦͤͤͦͯͫͭͤ͘͜͟͡͡͝

όϦ͔͔ͨͪ͒͊;͊ ͔͔͍ͭͪͦͤ͟͜͡")
ς2 ӶὩ

˻͙͙ͫͤ͟͟ ό˻ͻύ
Cl+, HClO

ˤ͍͙͒ͤͦͤ͜͟(Red)
Sς2, H2S

˿Φ˻Φ$ ˿Φ˻Φ#

+ ӶὩ ςӶὩ

ˤ͍͒ͤͦ͜͡ΌΊͭΈͫΎ˻͙ͫͤ͟ΌΊͭΈͫΎ

Cl+ + 2ӶὩ= Clς Sς2ς2 ӶὩ= S0

HCl+1O + H2S
ς2 = HClς1 + S0 + H2O
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˸͔͙͔ͭͦ͒ͨ͒͋ͦͪͯͦ͜͟ͺ͜ͼ͜Ί͍͍ͤͭ͜ ˻ˤ˾

˱ͦ ͤͤͦ-͔͔͙͚ͭͪͦͤ͟͡
(͍͔ͤ͊ͨͪ͊͜͟ͼ͙͚)

˩͔͎ͭͪͦͤͤͦͦ͟͡
͋͊͊ͤͫͯ͡

͍͔̂ͤͪͫ͊͜͡Έ͙͚ͤ, 
͋͊ͯ͘ΊͭΈͫΎ ͤ͊ 

͍ͪ͊ͻ͍ͯ͊ͤͤ͜ ͙ͣͤ͘͜ ˿Φ˻Φ 
͔͔͔͍ͣͤͭͯ͜͡ ͫ͊͒͟͜͡ 
͔͎͔͍ͪ͊ͤͭ͜ ͭ͊ ͍ͨͪͦ͒ͯͭ͟͜Σ 

ͯ ͋ͯ͒Έ-Ύͦͣͯ͟ 
͎͔͎͊ͪ͊ͭͤͦͣͯ ͫͭ͊ͤ͜Φ

ˤͪ͊ͻ͍ͦͯΌͭΈ 
͍͊͘Ίͣͦ͒͜Ό͍ͦͤ͜͜,
Ύ͟͜ ͔ͪ͊͡Έͤͦ ͫͤͯ͜ΌͭΈ
ͯͪ ͦ͘;͙ͤ͜ ͊͋ͦ 
͍ͪͦͨ͊͘͜͡.
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˸͔ͭͦ͒ ͔͔͎ͭͪͦͤͤͦͦ͋͊͊ͤͫͯ͟͡͡

[Cr{CO(NH2)2}6]4[Cr(CN)6]3 + KMnO4 + HNO3"Χ
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˸͔ͭͦ͒ ͔͔ͭͪͦͤͤͦ͟͡-͎ͦͤͤͦͦ͋͊͊ͤͫͯ͜͡

Pͫ͊͋͟͜͡ ͔͔͙ͭͪͦͭ͟͜͡͡ (H2O, H2O2, H2S, HNO2),

Pͣ͊ͦͪͦ͘͡;͙ͤͤ͜ ͙ͫͨͦͯ͟͡(PbO2, MnO2, Fe(OH)2);

P͎͙͊͘ (NO2, NO, SO2).

ˤ ͦ͜ ͚ͤͤ͜ͺͦͪͣ͜ ͙͊ͨͫͯ͘ΌͭΈΥ

Pͨͪͦͫͭ͜ ͔ͪ;͍͙͙ͦͤ(Cl2, O2, Fe, ˾ 4),

̂ ͣͦ ͔ͯ͟͡͡Ύ͚ͪͤ͜ͺͦͪͣ͜ ͙͊ͨͫͯ͘ΌͭΈΥ

V͙ͫ͡Έͤ͜ ͔͔͙ͭͪͦͭ͟͜͡͡(S2ς, SO4
2ς, NO3

ς, MnO4
ς, Mn2+).
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