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®”‡ªìπ ”À√—∫ºŸâ»÷°…“ “¢“«‘™“™à“ß‰øøÑ“°”≈—ß ·≈– “¢“«‘™“™à“ßÕ‘‡≈Á°∑√Õπ‘° å

µ”√“‡√’¬π‡≈à¡π’È®÷ß‡À¡“–∑’Ë®–„™â‡ªìπµ”√“ª√–°Õ∫°“√ Õπ·≈–°“√ªØ‘∫—µ‘† ‡™àπ «‘™“«ß®√‰øøÑ“

‡∫◊ÈÕßµâπ 1,†† «‘™“§≥‘µ»“ µ√å‰øøÑ“†  ”À√—∫ºŸâ»÷°…“„π«‘™“™à“ß‰øøÑ“°”≈—ß† ·≈–«‘™“∑ƒ…Æ’‰øøÑ“°√–· µ√ß

 ”À√—∫ºŸâ»÷°…“„π«‘™“™à“ßÕ‘‡≈Á°∑√Õπ‘° å ´÷Ëß‡ªìπÀ≈—° Ÿµ√ª√–°“»π’¬∫—µ√«‘™“™’æ (ª«™.) æÿ∑∏»—°√“™† 2538†

‡π◊ÈÕÀ“„πµ”√“¡’ 4 ∫∑ ·µà≈–∫∑®–¡’‡π◊ÈÕÀ“ —¡æ—π∏å°—πÕ¬à“ßµàÕ‡π◊ËÕß ¡’À≈—°°“√§”π«≥ °“√«‘‡§√“–Àå·≈–

·°âªí≠À“«ß®√µà“ß Ê ‚¥¬À≈—°·≈–∑ƒ…Æ’„π√Ÿª·∫∫µà“ßÊ°—π ´÷Ëß‡ªìπ‡π◊ÈÕÀ“√“¬≈–‡Õ’¬¥„πÀ≈—° Ÿµ√ ·µà≈–

∫∑®–¡’·∫∫Ωñ°À—¥·≈–‡©≈¬§”µÕ∫† ‡æ◊ËÕ«—¥§«“¡√Ÿâ§«“¡‡¢â“„®·≈–ª√–‡¡‘πº≈°“√‡√’¬π

®÷ßÀ«—ß«à“µ”√“‡√’¬π‡≈à¡π’È§ß‡ªìπª√–‚¬™πåµàÕ§√Ÿ-Õ“®“√¬åºŸâ Õπ ·≈–π—°‡√’¬ππ—°»÷°…“  “¢“«‘™“

™à“ß‰øøÑ“°”≈—ß ·≈– “¢“«‘™“™à“ßÕ‘‡≈Á°∑√Õπ‘° å ·≈–ºŸâ π„®∑—Ë«‰ª

(π“¬∫√√®ß  ®—π∑¡“»)

¡‘∂ÿπ“¬π 2538



 “√∫—≠

Àπâ“

∫∑∑’Ë 1 §«“¡√Ÿâ‡√◊ËÕß‰øøÑ“∑—Ë«‰ª ........................................................................................ 1

1.1 ∑ƒ…Æ’Õ‘‡≈Á°µ√Õπ ............................................................................................. 1

1.2 «ßÕ‘‡≈Á°µ√Õπ ................................................................................................... 2

1.3 ‡«‡≈π´åÕ‘‡≈Á°µ√Õπ ............................................................................................ 3

1.4 Õ‘‡≈Á°µ√ÕπÕ‘ √– ............................................................................................... 4

1.5 ·√ß¥—π §«“¡µà“ß»—°¬å‰øøÑ“ ............................................................................... 4

1.6 «‘∏’°“√‡∫◊ÈÕßµâπ„π°“√∑”„Àâ‡°‘¥·√ß‡§≈◊ËÕπ‰øøÑ“ .................................................  5

1.7 Àπà«¬¢Õß·√ß‡§≈◊ËÕπ‰øøÑ“ ................................................................................ 5

1.8 °√–· ‰øøÑ“ ..................................................................................................... 5

∫∑∑’Ë 2 §«“¡µâ“π∑“π‰øøÑ“ µ—«π”‰øøÑ“ ·≈–©π«π‰øøÑ“ .......................................  7

2.1 §«“¡µâ“π∑“π‰øøÑ“ ......................................................................................... 7

2.2 µ—«π”‰øøÑ“ ....................................................................................................... 8

2.3 ©π«π‰øøÑ“ ......................................................................................................  8

2.4 Àπà«¬¢Õß§«“¡µâ“π∑“π................................................................................... 8

2.5 §«“¡µâ“π∑“π¢Õß “√µ—«π” ............................................................................. 9

2.6 §«“¡µâ“π∑“π®”‡æ“– ...................................................................................... 9

2.7 º≈¢ÕßÕÿ≥À¿Ÿ¡‘µàÕ§à“§«“¡µâ“π∑“π ................................................................. 14

2.8 §à“Õÿ≥À¿Ÿ¡‘ ¡∫Ÿ√≥å ........................................................................................... 14

2.9 §à“ —¡ª√– ‘∑∏‘ÏÕÿ≥À¿Ÿ¡‘ ..................................................................................... 14

2.10 §«“¡π” ........................................................................................................... 16

·∫∫Ωñ°À—¥∑’Ë 1 ........................................................................................................... 17

∫∑∑’Ë 3 °Æ·≈–«ß®√‰øøÑ“°√–· µ√ß ............................................................................ 19

3.1 °Æ¢Õß‚ÕÀå¡ ..................................................................................................... 19

3.2 °”≈—ß‰øøÑ“ ....................................................................................................... 23

3.3 æ≈—ßß“π‰øøÑ“ ................................................................................................... 23

3.4 ª√– ‘∑∏‘¿“æ ·≈–°“√ Ÿ≠‡ ’¬°”≈—ßß“π ............................................................. 25

·∫∫Ωñ°À—¥∑’Ë 2 ........................................................................................................... 28

3.5 °“√µàÕ§«“¡µâ“π∑“π ....................................................................................... 30

3.6 «‘∏’°“√·ª≈ß§à“§«“¡µâ“π∑“π‡∑’¬∫‡∑à“ .............................................................. 38



Àπâ“

·∫∫Ωñ°À—¥∑’Ë 3 ........................................................................................................... 44

3.7 «ß®√‰øøÑ“ ........................................................................................................ 49

3.8 ‚À≈¥‰øøÑ“ ....................................................................................................... 49

3.9 «ß®√Õπÿ°√¡ ..................................................................................................... 49

3.10 «ß®√¢π“π........................................................................................................ 53

3.11 «ß®√·∫∫º ¡ ................................................................................................... 57

·∫∫Ωñ°À—¥∑’Ë 4 ........................................................................................................... 63

3.12 ‡´≈≈å‰øøÑ“ ........................................................................................................ 71

3.13 °“√µàÕ‡´≈≈å‰øøÑ“ ............................................................................................. 72

3.14 °“√µàÕ‡´≈≈å‰øøÑ“∑’Ë‰¡à‡À¡◊Õπ°—π ....................................................................... 86

3.15 °“√µàÕ‡´≈≈å‰øøÑ“„Àâ‰¥â°√–· ¡“°∑’Ë ÿ¥ .............................................................. 88

3.16 °“√µàÕ‡´≈≈åº‘¥ ................................................................................................. 93

·∫∫Ωñ°À—¥∑’Ë 5 ........................................................................................................... 97

3.17 «ß®√·∫àß·√ß¥—π·≈–·∫àß°√–·  ......................................................................... 103

·∫∫Ωñ°À—¥∑’Ë 6 ........................................................................................................... 111

∫∑∑’Ë 4 ∑ƒ…Æ’‰øøÑ“°√–· µ√ß ....................................................................................... 115

4.1 °Æ¢Õß‡§Õ√å™Õø .............................................................................................. 115

4.2 ¥’‡∑Õ√å¡‘·ππ∑å .................................................................................................. 126

·∫∫Ωñ°À—¥∑’Ë 7 ........................................................................................................... 131
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1.1 ∑ƒ…Æ’Õ‘‡≈Á°µ√Õπ (Electron Theory)

  “√µà“ß† Ê ¡’Õ¬Ÿà 3  ∂“π– §◊Õ ¢Õß·¢Áß ¢Õß‡À≈« °ä“´ ´÷Ëß  “√∑—Èß 3  ∂“π–π’ÈÕ“®®–Õ¬Ÿà„π√Ÿª

¢Õß∏“µÿ†  “√ª√–°Õ∫ ·≈–¢Õßº ¡ Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß ¢Õß·¢Áß¢Õß‡À≈«·≈–°ä“´π’Èµà“ß°Áª√–°Õ∫¢÷Èπ

®“° à«π∑’Ë‡≈Á° Ê ´÷Ëß‡√’¬°«à“ ‚¡‡≈°ÿ≈ (Molecule) ·≈–† 1 ‚¡‡≈°ÿ≈π—Èπ ‡¡◊ËÕ·∫àß≈ß‰ª‡√◊ËÕ¬ Ê ®π°√–∑—Ëß

‡ªìπÕπÿ¿“§∑’Ë‡≈Á°∑’Ë ÿ¥‡∑à“∑’Ë®–∑”‰¥â ‡√’¬°«à“ Õ–µÕ¡ (Atom)

 “√∑’Ë‚¡‡≈°ÿ≈¢Õß¡—πª√–°Õ∫¥â«¬Õ–µÕ¡™π‘¥‡¥’¬«°—π††† ‡√’¬°«à“††† ∏“µÿ  (Element)

 “√∑’Ë‚¡‡≈°ÿ≈¢Õß¡—πª√–°Õ∫¥â«¬Õ–µÕ¡µà“ß™π‘¥°—π† ‡√’¬°«à“  “√ª√–°Õ∫ (Compound) ‡™àπ

‚¡‡≈°ÿ≈¢ÕßπÈ” ®–ª√–°Õ∫¥â«¬ ‰Œ‚¥√‡®π 2 Õ–µÕ¡ ·≈–ÕÕ°´‘‡®π 1 Õ–µÕ¡

√Ÿª∑’Ë 1.1 ‚¡‡≈°ÿ≈¢ÕßπÈ”

1
§«“¡√âŸ‡√◊ËÕß‰øøÑ“∑—Ë«‰ª§«“¡√âŸ‡√◊ËÕß‰øøÑ“∑—Ë«‰ª

Õ–µÕ¡ÕÕ° ‘́‡®π

Õ–µÕ¡‰Œ‚¥√‡®π
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„πÕ–µÕ¡Àπ÷Ëß† Ê† ·µà≈–™π‘¥ ª√–°Õ∫¥â«¬Õπÿ¿“§¡Ÿ≈∞“π ”§—≠ 3  à«π §◊Õ ‚ª√µÕπ (Proton)

π‘«µ√Õπ (Neutron) ·≈–Õ‘‡≈Á°µ√Õπ (Electron)

‚ª√µÕπ ¡’Õ”π“®‰øøÑ“ ∫«°

π‘«µ√Õπ ¡’Õ”π“®‰øøÑ“ °≈“ß

Õ‘‡≈Á°µ√Õπ ¡’Õ”π“®‰øøÑ“ ≈∫

‚ª√µÕπ·≈–π‘«µ√ÕπÕ¬Ÿà¿“¬„ππ‘«‡§≈’¬  (Nucleus) Õ‘‡≈Á°µ√Õπ∑’Ë¡’Õ”π“®‡ªìπ≈∫®–«‘ËßÕ¬Ÿà√Õ∫† Ê†

π‘«‡§≈’¬ ¥â«¬§«“¡‡√Á« Ÿß Õ‘‡≈Á°µ√Õπ‡∫“°«à“‚ª√µÕπª√–¡“≥ 1850 ‡∑à“ ‡æ√“–Õ‘‡≈Á°µ√Õπ‡∫“¡“°π’È‡Õß

®÷ß∂Ÿ°·√ß‰øøÑ“∑”„Àâ‡§≈◊ËÕπ∑’Ë‰ª‰¥â  ‚¥¬ ¿“æª°µ‘∑—Ë« Ê ‰ª·≈â«  Õ–µÕ¡¢Õß∏“µÿ∑’Ë¡’§ÿ≥ ¡∫—µ‘∑“ß‰øøÑ“

∑’Ë‡ªìπ°≈“ß „πÕ–µÕ¡Àπ÷Ëß Ê ®–¡’®”π«π‚ª√µÕπ∑’Ë‡∑à“°—∫®”π«πÕ‘‡≈Á°µ√Õπ‡ ¡Õ† ‡™àπ Õ–µÕ¡¢Õß

‰Œ‚¥√‡®π ∑’Ëπ‘«‡§≈’¬ ®–¡’‚ª√µÕπ 1 µ—« ·≈–Õ‘‡≈Á°µ√Õπ√Õ∫ Ê 1 µ—«  Õ–µÕ¡¢ÕßŒ’‡≈’¬¡ ∑’Ëπ‘«‡§≈’¬ 

®–¡’‚ª√µÕπ 2 µ—«  π‘«µ√Õπ 2 µ—« ·≈–Õ‘‡≈Á°µ√Õπ‚§®√√Õ∫ Ê 2 µ—«

√Ÿª∑’Ë 1.2 ‚§√ß √â“ß∑—Ë«‰ª¢ÕßÕ–µÕ¡

1.2 «ßÕ‘‡≈Á°µ√Õπ (Electron Shell)

„πÕ–µÕ¡¢Õß “√∑’Ë¡’Õ‘‡≈Á°µ√Õπ‚§®√‡ªìπ«ß√Õ∫ Ê π‘«‡§≈’¬ π—Èπ Ê ·µà≈–«ß®–¡’Õ‘‡≈Á°µ√Õπ·µ°

µà“ß°—πÕÕ°‰ª† Õ‘‡≈Á°µ√Õπ·µà≈–µ—«®–¡’æ≈—ßß“π∑’Ë¢÷ÈπÕ¬Ÿà°—∫§à“† N ‚¥¬°”Àπ¥„Àâ√–¥—∫æ≈—ßß“πµË” ÿ¥§◊Õ†

n = 1 √–¥—∫ Ÿß¢÷Èπ‰ª§◊Õ n = 2,3,4, ........¢÷Èπ‰ªµ“¡≈”¥—∫ √–¥—∫æ≈—ßß“ππ’È®–∂Ÿ°·∫àß‡ªìπ«ß (Shell) ´÷Ëß

·∑π¥â«¬Õ—°…√ K,L,M,N,O,P,Q† ®”π«πÕ‘‡≈Á°µ√Õπ∑’Ë¡’‰¥â¡“°∑’Ë ÿ¥„π√–¥—∫æ≈—ßß“π√–¥—∫„¥√–¥—∫Àπ÷Ëß†

¡’§à“‡∑à“°—∫ 2n2 ‡™àπ „π™—Èπ K ®–¡’Õ‘‡≈Á°µ√Õπ‰¥âÕ¬à“ß¡“°∑’Ë ÿ¥‡∑à“°—∫ 2(1)2 = 2 µ—« ‡ªìπµâπ πÕ°®“°π’È

Õ‘‡≈Á°µ√Õπ„π«ßπÕ° ÿ¥®–µâÕß¡’‰¥â‰¡à‡°‘π† 8 µ—« ‡™àπ Õ–µÕ¡¢Õß∑Õß·¥ß¡’Õ‘‡≈Á°µ√Õπ 29 µ—« ·∫àßµ“¡

‚ª√µÕπ

Õ‘‡≈Á°µ√Õπ

π‘«µ√Õπ
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«ß‰¥â¥—ßπ’È

«ß K ¡’Õ‘‡≈Á°µ√Õπ‰¥â 2(1)2 = 2 µ—« (n = 1)

«ß L ¡’Õ‘‡≈Á°µ√Õπ‰¥â 2(2)2 = 8 µ—« (n = 2)

«ß M ¡’Õ‘‡≈Á°µ√Õπ‰¥â 2(3)2 = 18 µ—« (n = 3)

«ß N ¡’Õ‘‡≈Á°µ√Õπ‰¥â 1 µ—«

√Ÿª∑’Ë 1.3 ‚§√ß √â“ßÕ–µÕ¡¢Õß∑Õß·¥ß

1.3 ‡«‡≈π´åÕ‘‡≈Á°µ√Õπ (Valence Electron)

«ß¢ÕßÕ‘‡≈Á°µ√Õπ∑’Ë¡’∫∑∫“∑„π°“√√«¡µ—«°—∫Õ–µÕ¡¢Õß∏“µÿÕ◊Ëπ §◊Õ«ß∑’ËÕ¬Ÿà™—ÈππÕ° ÿ¥ ·≈–

®”π«πÕ‘‡≈Á°µ√Õπ„π«ß™—ÈππÕ° ÿ¥π’È®–¡’Õ‘‡≈Á°µ√Õπ‰¥â‰¡à‡°‘π 8 µ—«

«ß∑’ËÕ¬Ÿà™—ÈππÕ° ÿ¥‡√’¬°«à“ ‡«‡≈π´å‡™≈≈å (Valence Shell)

Õ‘‡≈Á°µ√Õπ∑’ËÕ¬Ÿà„π«ß™—ÈππÕ° ÿ¥‡√’¬°«à“   ‡«‡≈π´åÕ‘‡≈Á°µ√Õπ  (Valence Electron)

√Ÿª∑’Ë 1.4 ‡«‡≈π´åÕ‘‡≈Á°µ√Õπ

N
M

L
K

K
L

M
N

+ 29

N
M

L
K

K
L

M
N

+ 29

‡«‡≈π ǻ‡™≈≈å

‡«‡≈π´åÕ‘‡≈Á°µ√Õπ
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1.4 Õ‘‡≈Á°µ√ÕπÕ‘ √– (Free Electron)

‡¡◊ËÕ®à“¬·√ß¥—π‰øøÑ“„Àâ°—∫µ—«π”‰øøÑ“††† À√◊Õ‡¡◊ËÕ„Àâæ≈—ßß“π·°àÕ‘‡≈Á°µ√Õπ  ‡™àπ† §«“¡√âÕπ† · ß √—ß ’

À√◊Õæ≈—ßß“π√ŸªÕ◊Ëπ Ê ®–∑”„ÀâÕ‘‡≈Á°µ√Õπ∑’ËÕ¬Ÿà«ßπÕ° ÿ¥¢ÕßÕ–µÕ¡† À√◊Õ∑’Ë‡√’¬°«à“ Valence Electron

∂Ÿ°º≈—°„ÀâÀ≈ÿ¥ÕÕ°®“°«ß‚§®√ °≈“¬‡ªìπÕ‘‡≈Á°µ√ÕπÕ‘ √–† (Free† Electron) ´÷ËßÕ‘‡≈Á°µ√ÕπÕ‘ √–π’È‡Õß

∑”„Àâ‡°‘¥°√–· ‰øøÑ“„πµ—«π”

√Ÿª∑’Ë 1.5 · ¥ß°“√‡°‘¥ Free Electron ·≈– Atom ®–¡’ª√–®ÿ‡ªìπ∫«°

√Ÿª∑’Ë 1.5 °“√‡°‘¥Õ‘‡≈Á°µ√ÕπÕ‘ √– ·≈–Õ–µÕ¡®–¡’ª√–®ÿ‡ªìπ∫«°

1.5 ·√ß¥—π §«“¡µà“ß»—°¬å‰øøÑ“

·√ß¥—π∑’Ë∑”„ÀâÕ‘‡≈Á°µ√Õπ‡§≈◊ËÕπ∑’Ë‰ª„πµ—«π”† ·≈â«∑”„Àâ‡°‘¥°√–· ‰øøÑ“¢÷Èππ—ÈπÕ“®®–‡√’¬°«à“

1) ·√ß‡§≈◊ËÕπ‰øøÑ“ (Electromotive Force)

2) ·√ß¥—π‰øøÑ“ (Voltage)

3) §«“¡µà“ß»—°¬å‰øøÑ“ (Difference in Potential)

‡¡◊ËÕ¡’§«“¡µà“ß»—°¬å‰øøÑ“‡°‘¥¢÷Èπ√–À«à“ßµ—«ª√–®ÿ‰øøÑ“∑—Èß Õß∑’Ë¡’µ—«π”„Àâ∂÷ß°—π®–∑”„ÀâÕ‘‡≈Á°µ√Õπ

‰À≈‰ªµ“¡µ—«π” ‚¥¬®–‰À≈ÕÕ°®“°µ—«ª√–®ÿ‰øøÑ“≈∫‰ª Ÿàµ—«ª√–®ÿ‰øøÑ“∫«° °“√‰À≈¢ÕßÕ‘‡≈Á°µ√Õπ®–

¡’µàÕ‡π◊ËÕß°—π ·√ß∑’Ëº≈—°¥—π„ÀâÕ‘‡≈Á°µ√Õπ‰À≈‰¥â¡“°À√◊ÕπâÕ¬ §◊Õ ·√ß‡§≈◊ËÕπ‰øøÑ“ ´÷Ëß‡°‘¥®“°§«“¡µà“ß

»—°¬å¢Õßª√–®ÿ‰øøÑ“ ·µà‡π◊ËÕß®“°»—°¬å¢Õßª√–®ÿ‰øøÑ“·µà≈–µ—««—¥‡ªìπ† ‚«≈µå† ¥â«¬ ·≈–·√ß¥—π‰øøÑ“°ÁµâÕß

«—¥‡ªìπ‚«≈µåµ“¡§«“¡µà“ß»—°¬å√–À«à“ßª√–®ÿ‰øøÑ“ Õßµ—«†† ÷́Ëß®–∑”„Àâ‡°‘¥¡’·√ß¥—π‰øøÑ“¢÷Èπ‰¥âπ’È† ‡√’¬°Õ’°

Õ¬à“ßÀπ÷Ëß«à“ ‚«≈‡µ® (Voltage)

+

Õ–
µÕ

¡ª
°µ

‘

+

Õ‘‡≈Á°µ√ÕπÀπ’‰ª 2 µ—«

Õ–
µÕ

¡¡
’ª√

–®
ÿ∫«

°



5

1.6 «‘∏’°“√‡∫◊ÈÕßµâπ„π°“√∑”„Àâ‡°‘¥·√ß‡§≈◊ËÕπ‰øøÑ“

   (Primary Methods of Producing a Voltage)

°“√∑’Ë®–∑”„Àâ·√ß‡§≈◊ËÕπ‰øøÑ“‡°‘¥¢÷Èπ‰¥âπ—Èπ  “¡“√∂∑”‰¥â 6 «‘∏’¥â«¬°—π§◊Õ

1) °“√¢—¥ ’ (Friction) ·√ß‡§≈◊ËÕπ‰øøÑ“®–‡°‘¥¢÷Èπ‰¥â‚¥¬°“√π”«—µ∂ÿ Õß™π‘¥¡“∂Ÿ°—π

2) ·√ß°¥¥—π (Pressure) ·√ß‡§≈◊ËÕπ‰øøÑ“®–‡°‘¥¢÷Èπ‰¥â‚¥¬°“√∫’∫µ—«¢Õßº≈÷° (Crystal) ¢Õß

 “√™π‘¥Àπ÷Ëß

3) §«“¡√âÕπ (Heat) ·√ß‡§≈◊ËÕπ‰øøÑ“®–‡°‘¥¢÷Èπ‰¥â‚¥¬°“√„Àâ§«“¡√âÕπ∑’Ë®ÿ¥µàÕ¢Õß‚≈À–∑’Ëµà“ß

™π‘¥°—π

4) · ß «à“ß (Light) ·√ß‡§≈◊ËÕπ‰øøÑ“®–‡°‘¥¢÷Èπ‰¥â‡¡◊ËÕ· ß «à“ß°√–∑∫°—π°—∫ “√∑’Ë¡’§«“¡‰«

µàÕ· ß

5) °‘√‘¬“‡§¡’ (Chemical Action) ·√ß‡§≈◊ËÕπ‰øøÑ“®–‡°‘¥¢÷Èπ‚¥¬ªØ‘°‘√‘¬“‡§¡’ (Chemical

Reaction) ‡™àπ ·∫µ‡µÕ√’Ë

6) Õ”π“®·¡à‡À≈Á° (Magnetism) ·√ß‡§≈◊ËÕπ‰øøÑ“®–‡°‘¥¢÷Èπ„πµ—«π”‰øøÑ“‰¥â‡¡◊ËÕµ—«π”

‡§≈◊ËÕπ∑’Ëºà“π π“¡·¡à‡À≈Á° À√◊Õ π“¡·¡à‡À≈Á°‡§≈◊ËÕπ∑’Ëºà“πµ—«π” ´÷Ëß≈—°…≥–‡™àππ’È µ—«π”®–µ—¥‡ âπ·√ß

¢Õß π“¡·¡à‡À≈Á°

1.7 Àπà«¬¢Õß·√ß‡§≈◊ËÕπ‰øøÑ“ (Unit of Electromotive Force)

·√ß‡§≈◊ËÕπ‰øøÑ“‡¢’¬π·∑π¥â«¬† E ¡’Àπà«¬‡ªìπ ‚«≈µå §«“¡µà“ß»—°¬å‰øøÑ“∑’Ë‡°‘¥ 1 ‚«≈µå √–À«à“ß

 Õß®ÿ¥ ‡°‘¥¢÷Èπ®“°ß“π∑’Ë„™â‰ª 1 ®Ÿ≈ (Joule) ‡æ◊ËÕ∑”„Àâª√‘¡“≥‰øøÑ“‡§≈◊ËÕπ∑’Ë‰ª√–À«à“ß®ÿ¥∑—Èß Õß‰¥â† 1

§Ÿ≈Õ¡∫å À√◊Õ·√ß‡§≈◊ËÕπ 1 ‚«≈µå À¡“¬∂÷ß·√ß‡§≈◊ËÕπ‰øøÑ“∑’Ë∑”„Àâ°√–· ‰øøÑ“ 1 ·Õ¡·ª√å ‰À≈ºà“π§«“¡

µâ“π∑“π 1 ‚ÕÀå¡

°“√·ª≈Àπà«¬¢Õß‚«≈µå ‡ª≈’Ë¬π‡ªìπÀπà«¬∑’Ë‡≈Á°°«à“·≈–„À≠à°«à“‚«≈µå‰¥â¥—ßπ’È

          1 milli-Volt (mV) =    10-3 =       Volts

          1 kilo-Volt (kV) = 103 = 1,000 Volts

          1 Mega-Volt (MV) = 106 = 1,000,000 Volts

1.8 °√–· ‰øøÑ“  (Electric Current)

°√–· ‰øøÑ“ ‡¢’¬π·∑π¥â«¬ I ¡’Àπà«¬‡ªìπ ·Õ¡·ª√å (Ampere) °√–·  1 ·Õ¡·ª√å† À¡“¬∂÷ß†

ª√‘¡“≥Õ‘‡≈Á°µ√Õπ®”π«π 6.28 × 1018  µ—« À√◊Õ 1 §Ÿ≈Õ¡∫å ‰À≈ºà“π®ÿ¥„¥®ÿ¥Àπ÷Ëß„π‡«≈“ 1 «‘π“∑’‰¥â

1
1,000




