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√—∫Õ‘‡≈Á°μ√Õπ

„ÀâÕ‘‡≈Á°μ√Õπ

Sn2+ (aq)
+2

Pb (s)
0

Pb2+ (aq)
+2

Sn (s)
0→‡≈¢ÕÕ°´‘‡¥™—π

+ +

ªØ‘°‘√‘¬“‰øøÑ“‡§¡’
1. ªØ‘°‘√‘¬“‰øøÑ“‡§¡’

ªØ‘°‘√‘¬“‰øøÑ“‡§¡’ §◊Õ ªØ‘°‘√‘¬“‡§¡’∑’Ë¡’°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ‘‡≈Á°μ√Õπ ´÷Ëß·∫àß°“√-
‡ª≈’Ë¬π·ª≈ßÕÕ°‡ªìπ 2 ≈—°…≥– §◊Õ

1. °“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’‡ªìπ‰øøÑ“ ‡√’¬°«à“ ‡´≈≈å°—≈«“π‘° (Galvanic cell) À√◊Õ
‡´≈≈å∑’ËªØ‘°‘√‘¬“ “¡“√∂‡°‘¥¢÷Èπ‰¥â‡Õß ‡™àπ ∂à“π‰ø©“¬ ·∫μ‡μÕ√’Ë√∂¬πμå ‡ªìπμâπ

2. °“√‡ª≈’Ë¬π·ª≈ß∑“ß‰øøÑ“‡ªìπ‡§¡’  ‡√’¬°«à“ ‡´≈≈åÕ‘‡≈Á°‚∑√‰≈μå (Electrolyte
cell) À√◊Õ‡´≈≈å∑’Ë¡’μâÕß¡’°“√Õ—¥ª√–®ÿ‰øøÑ“À√◊Õºà“π‰øøÑ“≈ß‰ª‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“‡§¡’ ‡™àπ °“√
™“√å®∂à“π °“√™“√å®·∫μ‡μÕ√’Ë√∂¬πμå ‡ªìπμâπ

2. ªØ‘°‘√‘¬“√’¥Õ°´å (Redox reaction)

ªØ‘°‘√‘¬“√’¥Õ°´å (Redox Reaction) §◊Õ ªØ‘°‘√‘¬“∑’Ë¡’°“√·≈°‡ª≈’Ë¬πÕ‘‡≈Á°μ√Õπ
°—π À√◊ÕªØ‘°‘√‘¬“∑’Ë¡’°“√„Àâ (Oxidation Reaction) ·≈–√—∫Õ‘‡≈Á°μ√Õπ (Reduction reaction)
Õ¬Ÿà¥â«¬°—π

¬°μ—«Õ¬à“ß‡™àπ

®–‡ÀÁπ«à“ªØ‘°‘√‘¬“√’¥Õ°´å (Redox Reaction) ª√–°Õ∫¥â«¬ 2 ªØ‘°‘√‘¬“¬àÕ¬ §◊Õ
1. ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π (Oxidation Reaction)

1.1 ‡ªìπªØ‘°‘√‘¬“∑’Ë¡’°“√„ÀâÕ‘‡≈Á°μ√Õπ
1.2  “√∑’Ë‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π ‡√’¬°«à“ μ—«√’¥‘«´å (Reducing agent)
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1.3  “√∑’Ë‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π®–¡’‡≈¢ÕÕ°´‘‡¥™—π‡æ‘Ë¡¢÷Èπ
¬°μ—«Õ¬à“ß‡™àπ Cu(s)  → Cu2+(aq) + 2e-

2. ªØ‘°‘√‘¬“√’¥—°™—π (Reduction Reaction)
2.1 ‡ªìπªØ‘°‘√‘¬“∑’Ë¡’°“√√—∫Õ‘‡≈Á°μ√Õπ
2.2  “√∑’Ë‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π ‡√’¬°«à“ μ—«ÕÕ°´‘‰¥´å (Oxidizing agent)
2.3  “√∑’Ë‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π®–¡’‡≈¢ÕÕ°´‘‡¥™—π≈¥≈ß

¬°μ—«Õ¬à“ß‡™àπ Fe2+(aq) + 2e-  →  Fe(s)

‡∑§π‘§„π°“√μ√«®¥Ÿ«à“‡ªìπªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—πÀ√◊ÕªØ‘°‘√‘¬“√’¥—°™—π

ªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—π ªØ‘°‘√‘¬“√’¥—°™—π
(Oxidation reaction) (Reduction reaction)

≈—°…≥–ªØ‘°‘√‘¬“ „ÀâÕ‘‡≈Á°μ√Õπ √—∫Õ‘‡≈Á°μ√Õπ
μ—«∑’Ë‡°‘¥ªØ‘°‘√‘¬“ μ—«√’¥‘« ǻ μ—«ÕÕ°´‘‰¥ ǻ
‡≈¢ÕÕ°´‘‡¥™—π ‡æ‘Ë¡¢÷Èπ ≈¥≈ß

1. ®ß‡¢’¬π‡§√◊ËÕßÀ¡“¬  ✓ À√◊Õ  ✗ Àπâ“¢âÕμàÕ‰ªπ’È

______ 1. °“√„™â∂à“π‰ø©“¬„π‰ø©“¬ ‡ªìπªØ‘°‘√‘¬“°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’‡ªìπ‰øøÑ“
______ 2. °“√™“√å®·∫μ‡μÕ√’Ë‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß‰øøÑ“‡ªìπ‡§¡’
______ 3. ‡´≈≈åÕ‘‡≈Á°‚∑√‰≈μå‡ªìπ‡´≈≈å‰øøÑ“∑’Ë “¡“√∂‡°‘¥¢÷Èπ‰¥â‡Õß
______ 4. ‡´≈≈å°—≈«“π‘° ®–μâÕß¡’°“√ºà“π‰øøÑ“À√◊ÕÕ—¥ª√–®ÿ‰øøÑ“≈ß‰ª ‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“

‡§¡’

· ∫ ∫ Ωñ ° À— ¥ ∑’Ë  2

¡’‡≈¢ÕÕ°´‘‡¥™—π‡æ‘Ë¡¢÷Èπ®“° 0 ‡ªìπ +2

+20

¡’‡≈¢ÕÕ°´‘‡¥™—π≈¥≈ß®“° +2 ‡ªìπ 0

0+2
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______ 5. μ—«∑’Ë‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π‡√’¬°«à“ μ—«√’¥‘«´å (Reducing agent)
______ 6. μ—«∑’Ë‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π‡√’¬°«à“ μ—«ÕÕ°´‘‰¥´å (Oxidizing agent)
______ 7. ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π §◊Õ ªØ‘°‘√‘¬“∑’Ë¡’°“√„ÀâÕ‘‡≈Á°μ√Õπ
______ 8.  “√∑’Ë‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π®–¡’‡≈¢ÕÕ°´‘‡¥™—π≈¥≈ß
______ 9. μ—«∑’Ë¡’‡≈¢ÕÕ°´‘‡¥™—π‡æ‘Ë¡¡“°¢÷Èπ ‡√’¬°«à“ μ—«√’¥‘«´å (Reducing agent)
______ 10. ªØ‘°‘√‘¬“√’¥Õ°´å §◊Õ ªØ‘°‘√‘¬“∑’Ë¡’°“√„ÀâÕ‘‡≈Á°μ√Õπ‡æ’¬ßÕ¬à“ß‡¥’¬«

2. ®“°ªØ‘°‘√‘¬“μàÕ‰ªπ’È ‡ªìπªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π ªØ‘°‘√‘¬“√’¥—°™—π À√◊ÕªØ‘°‘√‘¬“√’¥Õ°´å

1. Zn2+(aq) + 2e-  →  Zn(s)
______________________________________________________________

2. Sn(s)  →  Sn2+(aq) + 2e-

______________________________________________________________
3. Fe2+(aq) + Zn(s)  →  Zn2+(aq) + Fe(s)

______________________________________________________________

4. PbSO4(s) + 2e-  →  Pb(s) +   SO4
2-(aq)

______________________________________________________________
5. 2H2O(l) + Pb(s)  →  PbO2(s) + 4e- + 4H+(aq)

______________________________________________________________
6. Zn  →  ZnO

______________________________________________________________
7. Ag2O  →  Ag

______________________________________________________________

8. Zn(s) +   MnO4
- (aq) + 2H2O(l)  →  Zn2+(aq) + MnO2(s) + 4OH-(aq)

______________________________________________________________
9. I2(g) + 2e-  →  2I-(aq)

______________________________________________________________
10. CO(g) + NO2(g)  →  CO2(g) + NO(g)

______________________________________________________________

3. ®“°ªØ‘°‘√‘¬“μàÕ‰ªπ’È ®ß√–∫ÿ«à“¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ°´‘‡¥™—π‡∑à“‰À√à ·≈–‡ªìπªØ‘°‘√‘¬“„¥
1. H2(g) + 2e-  →  2H+(aq)

H ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
ªØ‘°‘√‘¬“ _______________________________________________
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2. Zn(s)  →  Zn2+(aq) + 2e-

Zn ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
ªØ‘°‘√‘¬“ _______________________________________________

3. Cu2+(s) + 2e-  →  Cu(s)
Cu ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
4. Zn(s) + 2H+ (aq)   →  Zn2+(aq) + H2(g)

Zn ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
H ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
5. PbO2(s) +   SO4

2-(aq) + 4H+(aq) + 2e-  →  PbSO4(s) + 2H2O(l)
Pb ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
6. Mn2O  →  Mn2O3

Mn ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
ªØ‘°‘√‘¬“ _______________________________________________

7. CO(g) + NO2(g)  →  CO2(g) + NO(g)
C ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
N ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
8.   MnO4

- (aq) + 8H+(aq) + 5e-  →  Mn2+(aq) + 4H2O(l)
 Mn ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ°´‘‡¥™—π®“°  _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
9. Zn(s) +   MnO4

- (aq) + 2H2O(l)  →  Zn2+(aq) + MnO2(s) + 4OH-(aq)
Zn ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
Mn ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
10. Fe(s) + 2H2O(l)  →  Fe2+(aq) + H2(g) + 2OH-(aq)

Fe ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______
H ¡’°“√‡ª≈’Ë¬π‡≈¢ÕÕ° ‘́‡¥™—π®“° _______ ‡ªìπ  _______

ªØ‘°‘√‘¬“ _______________________________________________
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3.  °“√‡ª≈’Ë¬π·ª≈ßæ≈—ßß“π‡§¡’‡ªìπæ≈—ßß“π‰øøÑ“

3.1 ‡´≈≈å°—≈«“π‘° (Galvanic cell)

§√÷Ëß‡´≈≈å A                              §√÷Ëß‡´≈≈å B

√Ÿª∑’Ë 1  ‡´≈≈å°—≈«“π‘°∑—Ë«‰ª

≈—°…≥–‚¥¬∑—Ë«‰ª¢Õß‡´≈≈å°—≈«“π‘°

1. ‡ªìπ‡´≈≈å‰øøÑ“‡§¡’∑’Ë “¡“√∂‡°‘¥¢÷Èπ‰¥â‡Õß ‚¥¬‰¡àμâÕßÕ“»—¬ ‘Ëß¿“¬πÕ°¡“°√–μÿâπ
¬°μ—«Õ¬à“ß‡™àπ ∂à“π‰ø©“¬ ‡´≈≈åÕ—≈§“‰≈πå ‡´≈≈åª√Õ∑ ·∫μ‡μÕ√’Ë√∂¬πμå ‡ªìπμâπ

2. ·μà≈–¢â“ß¢Õß‡´≈≈å ®–‡√’¬°«à“ §√÷Ëß‡´≈≈å (Half cell)
3. Õÿª°√≥å¢Õß‡´≈≈å°—≈«“π‘° ª√–°Õ∫¥â«¬

3.1 ·∑àß¢—È« (Electrode)
3.2 ‚«≈μå¡‘‡μÕ√å (Voltmeter) ∑”Àπâ“∑’Ë μ√«®«—¥°“√‰À≈¢ÕßÕ‘‡≈Á°μ√Õπ
3.3  –æ“π‡°≈◊Õ À√◊Õ –æ“πÕ‘ÕÕπ (salt bridge) ∑”Àπâ“∑’Ë ‡ªìπμ—«„ÀâÕ‘ÕÕπ

‰À≈ºà“π√–À«à“ß§√÷Ëß‡´≈≈å
4. ·∑àß¢—È« (Electrode) ·∫àßÕÕ°‡ªìπ 2 ™π‘¥

4.1 ¢—È«≈∫ ‡ªìπ¢—È«∑’Ë¡’Õ‘‡≈Á°μ√ÕπÀπ“·πàπ¡“° À√◊Õ‡ªìπ¢—È«∑’ËÕ‘‡≈Á°μ√Õπ«‘ËßÕÕ°
‡√’¬°¢—È«π’È«à“ ·Õ‚π¥ (Anode) ‚¥¬®–‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π („ÀâÕ‘‡≈Á°μ√Õπ) ´÷Ëß®“°μ—«Õ¬à“ß
§◊Õ ¢—È« A ‡°‘¥ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π¥—ßπ’È

A  →  A2+ + 2e-

4.2 ¢—È«∫«° ‡ªìπ¢—È«∑’Ë¡’Õ‘‡≈Á°μ√ÕπÀπ“·πàππâÕ¬ À√◊Õ‡ªìπ¢—È«∑’ËÕ‘‡≈Á°μ√Õπ«‘Ëß‡¢â“
‡√’¬°¢—È«π’È«à“ ·§‚∑¥ (Cathode) ‚¥¬®–‡°‘¥ªØ‘°‘√‘¬“√’¥—°™—π (√—∫Õ‘‡≈Á°μ√Õπ) ÷́Ëß®“°μ—«Õ¬à“ß§◊Õ
¢—È« B

B2+ + 2e-  →  B
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