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1 ‡§¡’Õ‘π∑√’¬å

 “√‡§¡’·∫àßÕÕ°‡ªìπ 2 ª√–‡¿∑ §◊Õ  “√Õ‘π∑√’¬å (organic compounds) ·≈– “√Õπ‘π∑√’¬å (inorganic compounds) ´÷Ëß

§«“¡·µ°µà“ß√–À«à“ß “√∑—Èß Õß™π‘¥‡ªìπ¥—ßπ’È

µ“√“ß· ¥ß ¡∫—µ‘µà“ßÊ ∑’Ë·µ°µà“ß°—π√–À«à“ß “√Õ‘π∑√’¬å·≈– “√Õπ‘π∑√’¬å

 ¡∫—µ‘  “√Õ‘π∑√’¬å  “√Õπ‘π∑√’¬å

æ—π∏–¿“¬„π‚¡‡≈°ÿ≈ æ—π∏–‚§‡«‡≈πµå æ—π∏–‰ÕÕÕπ‘°

·√ß√–À«à“ß‚¡‡≈°ÿ≈ §àÕπ¢â“ßÕàÕπ §àÕπ¢â“ß·¢Áß·√ß

(·√ß·«π‡¥Õ√å«“≈ å·≈–æ—π∏–‰Œ‚¥√‡®π)

 ∂“π–·≈– ¡∫—µ‘∑“ß°“¬¿“æ ·°ä  ¢Õß‡À≈« À√◊Õ¢Õß·¢Áß∑’Ë¡’®ÿ¥À≈Õ¡- ¢Õß·¢Áß∑’Ë¡’®ÿ¥À≈Õ¡‡À≈« Ÿß

‡À≈«µË”

°“√µ‘¥‰ø  à«π¡“°µ‘¥‰ø  à«π¡“°‰¡àµ‘¥‰ø

§«“¡ “¡“√∂„π°“√≈–≈“¬πÈ” ‰¡à§àÕ¬≈–≈“¬πÈ”  à«π¡“°≈–≈“¬πÈ”

§«“¡ “¡“√∂„π°“√π”‰øøÑ“¢Õß ‰¡àπ”‰øøÑ“  à«π¡“°π”‰øøÑ“

 “√≈–≈“¬„ππÈ”

Õ—µ√“°“√‡°‘¥ªØ‘°‘√‘¬“ §àÕπ¢â“ß™â“ §àÕπ¢â“ß‡√Á«

 “√Õ‘π∑√’¬å (organic compounds) ¡’§“√å∫Õπ·≈–‰Œ‚¥√‡®π‡ªìπÕß§åª√–°Õ∫À≈—° ¬°‡«âπ CN
�, CO, CO2, SCN

�,

H2CO3,   HCO3
�,   CO3

2� , H2C2O4,   HC O2 4
�,   C O2 4

2�,  C2
2� ®—¥‡ªìπ “√Õπ‘π∑√’¬å (inorganic compounds)

 “√Õ‘π∑√’¬åæ∫„π ‘Ëß¡’™’«‘µ ‡¡◊ËÕπ”¡“‡º“‰À¡â°—∫ O2 ®–‰¥â CO2�H2O  à«π “√Õπ‘π∑√’¬åæ∫„π·√à∏“µÿµà“ßÊ ‡¡◊ËÕπ”¡“

‡º“‰À¡â°—∫ O2 ®–‰¡à‰¥â CO2�H2O

● §“√å∫ÕπÕ–µÕ¡„π “√Õ‘π∑√’¬å “¡“√∂ √â“ßæ—π∏–‚§‡«‡≈πµå‰¥â∑—Èßæ—π∏–‡¥’Ë¬« æ—π∏–§Ÿà ·≈–æ—π∏– “¡°—∫§“√å∫Õπ

ÕÕ°´‘‡®π À¡Ÿà∏“µÿ·Œ‚≈‡®π (À¡Ÿà VIIA) ·≈–‰Œ‚¥√‡®π
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·∫∫Ωñ°À—¥∑’Ë 1.1

®ß√–∫ÿ«à“ “√„¥‡ªìπ “√Õ‘π∑√’¬å·≈– “√„¥‡ªìπ “√Õπ‘π∑√’¬å

1. NaCl 2. CH4 3. C6H6 4. NaOH 5. CH3OH

6. Mg(NO3)2 7. KBr 8. CH3NH2 9. LiOH

● §“√å∫ÕπÕ–µÕ¡„π “√Õ‘π∑√’¬å¡“µàÕ°—π®–‰¥â‚§√ß √â“ß 2 ·∫∫ §◊Õ

1. ·∫∫‚´à‡ªî¥ (opened chain) §“√å∫ÕπÕ–µÕ¡¡“µàÕ°—π‡ªìπ‚´à¬“« À√◊Õ§“√å∫ÕπÕ–µÕ¡¡“µàÕ°—π‡ªìπ‚´à°‘Ëß

2. ·∫∫‚´àªî¥ (closed chain) §“√å∫ÕπÕ–µÕ¡¡“µàÕ°—π‡ªìπ√Ÿª‡À≈’Ë¬¡∑√ß‡√¢“§≥‘µ

● °“√Õà“π®”π«π§“√å∫Õπ„π “√Õ‘π∑√’¬å

®”π«π C Õà“π ®”π«π C Õà“π

1 meth 6 hex

2 eth 7 hept

3 prop 8 oct

4 but 9 non

5 pent 10 dec

●  ¡°“√°“√‡º“‰À¡â¢Õß “√Õ‘π∑√’¬å
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·∫∫Ωñ°À—¥∑’Ë 1.2

®ß¥ÿ≈ ¡°“√„Àâ ¡∫Ÿ√≥å

1. C5H12 � O2 
    heat →  ......................... 2. C3H7OH�O2

    heat → .........................

3. C6H5COOCH3�O2
    heat →  ......................... 4. C3H7NH2�O2

    heat → .........................

5. CH3CONH2�O2
    heat →  .........................

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ (CxHy) ¡’ 2 ª√–‡¿∑ §◊Õ  “√ª√–°Õ∫‰Œ‚¥√§“√å∫ÕπÕ‘Ë¡µ—« (saturated hydrocarbon) ·≈–

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ‰¡àÕ‘Ë¡µ—« (unsaturated hydrocarbon)

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫ÕπÕ‘Ë¡µ—«

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫ÕπÕ‘Ë¡µ—« ‰¥â·°à ·Õ≈‡§π·≈–‰´‚§≈·Õ≈‡§π

·Õ≈‡§π

·Õ≈‡§π (alkane) ¡’ Ÿµ√∑—Ë«‰ª‡ªìπ CnH2n�2 ª√–°Õ∫¥â«¬æ—π∏–‡¥’Ë¬«√–À«à“ß C�C ·≈– C�H ‡ªìπ‚¡‡≈°ÿ≈‰¡à¡’¢—È«

‰¡à≈–≈“¬πÈ” §“√å∫Õπ∑ÿ°Õ–µÕ¡‡ªìπ∑√ß‡À≈’Ë¬¡ ’ËÀπâ“

°“√Õà“π™◊ËÕ·Õ≈‡§π‚´à¬“«Õà“π®”π«π C �ane ‡™àπ CH4 Õà“π«à“ methane  C2H6 Õà“π«à“ ethane

  ¢âÕ§«√∑√“∫

‰Õ‚´‡¡Õ√‘´÷¡ (isomerism) ‡ªìπª√“°Ø°“√≥å∑’Ë “√¡’ Ÿµ√‡§¡’‡À¡◊Õπ°—π ·µà‡¢’¬π Ÿµ√‚§√ß √â“ß‰¥â¡“°°«à“ 1

‚§√ß √â“ß  “√∑’Ë‡ªìπ‰Õ‚´‡¡Õ√å°—π®–¡’ ¡∫—µ‘∑“ß‡§¡’‡À¡◊Õπ°—π·µà¡’ ¡∫—µ‘∑“ß°“¬¿“æµà“ß°—π

°“√Õà“π™◊ËÕ “√ª√–°Õ∫·Õ≈‡§πµ“¡√–∫∫ IUPAC  √–∫∫ IUPAC (IUPAC Õà“π«à“ ‰Õ¬Ÿ·æ§ ¬àÕ¡“®“° The

International Unions of Pure and Applied Chemistry) ¡’À≈—°°“√¥—ßπ’È

1. ‡≈◊Õ°‚´à§“√å∫Õπ∑’Ë¬“«∑’Ë ÿ¥‡ªìπ‚§√ß √â“ßÀ≈—° æ√âÕ¡∑—Èß°”Àπ¥µ”·Àπàß¢Õß§“√å∫Õπ‚¥¬„Àâ§“√å∫Õπ∑’Ë¡’À¡Ÿà “¢“

‡ªìπµ—«‡≈¢· ¥ßµ”·Àπàß∑’ËπâÕ¬∑’Ë ÿ¥ ™◊ËÕ¢Õß‚§√ß √â“ßÀ≈—°‡¢’¬π‰«â¢â“ß∑â“¬ ÿ¥¢Õß™◊ËÕ®—¥‡ªìπ™◊ËÕÀ≈—° ‡™àπ

1
CH3�

2
CH

CH
 |

3

�
3
CH2�

4

  

CH CH CH

CH CH

� �
5

2
6

3

2 3

 |
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®–‡ÀÁπ«à“‚´à§“√å∫Õπ∑’Ë¬“«∑’Ë ÿ¥ §◊Õ ¡’®”π«π C 6 µ—« ‡√’¬°«à“ ç‡Œ°‡´πé

µ”·Àπàß¢Õß§“√å∫Õπ∑’Ë¡’À¡Ÿà “¢“‡ªìπµ—«‡≈¢µË” ÿ¥°Á®–µâÕßπ—∫µ”·Àπàß®“° ấ“¬‰ª¢«“ ¥—ßπ—Èπµ”·Àπàß„π‚¡‡≈°ÿ≈®–

‡ªìπ¥—ß∑’Ë· ¥ß‰«â ·≈–™◊ËÕÀ≈—°§◊Õ‡Œ°‡´π

2. Õà“πÀ¡Ÿà·Õ≈§‘≈‰«âÀπâ“™◊ËÕÀ≈—° ∂â“¡’À≈“¬À¡Ÿà„Àâ‡√’¬ßµ“¡≈”¥—∫æ¬—≠™π– æ√âÕ¡∑—Èß√–∫ÿµ”·Àπàß∑’ËÀ¡Ÿà·Õ≈§‘≈µàÕÕ¬Ÿà

°—∫‚§√ß √â“ßÀ≈—°‚¥¬„™âµ—«‡≈¢‡¢’¬π‰«â¢â“ßÀπâ“À¡Ÿàπ—Èπ ®“°µ—«Õ¬à“ß¢â“ßµâπ ®–‡ÀÁπ«à“À¡Ÿà·Õ≈§‘≈¡’ 2 À¡Ÿà §◊Õ À¡Ÿà∑’ËÕ¬Ÿà∑’Ë

§“√å∫Õπµ”·Àπàß∑’Ë 2 §◊Õ �CH3 ‡√’¬°«à“ ‡¡∑‘≈ (methyl) ·≈–À¡Ÿà∑’ËÕ¬Ÿà∑’Ë§“√å∫Õπµ”·Àπàß∑’Ë 4 §◊Õ C2H5 ‡√’¬°«à“ ‡Õ∑‘≈ (ethyl)

‡¡◊ËÕπ”¡“‡√’¬ßµ“¡≈”¥—∫æ¬—≠™π– µ—« e ®–¡“°àÕπµ—« m  ¥—ßπ—Èπ®÷ßÕà“π™◊ËÕ‚¡‡≈°ÿ≈¥—ß°≈à“«‚¥¬Õà“πÀ¡Ÿà·Õ≈§‘≈π”Àπâ“ ¥—ßπ’È

4�ethyl�2�methylhexane

3. ∂â“À¡Ÿà·Õ≈§‘≈∑’Ë‡ªìπ “¢“„π‚¡‡≈°ÿ≈‡À¡◊Õπ°—πÀ≈“¬À¡Ÿà„Àâπ”¡“√«¡°—π·≈–∫Õ°®”π«πÀ¡Ÿà  ‚¥¬„™â§”«à“‰¥ (di) ·∑π

2 À¡Ÿà  ‰µ√ (tri) ·∑π 3 À¡Ÿà ·≈–‡µµ√– (tetra) ·∑π 4 À¡Ÿà π”Àπâ“™◊ËÕÀ¡Ÿà·Õ≈§‘≈π—Èπ æ√âÕ¡∑—Èß√–∫ÿµ”·Àπàß¢ÕßÀ¡Ÿà‡À≈à“π—Èπ‰«â

¢â“ßÀπâ“™◊ËÕ‚§√ß √â“ßÀ≈—° ‡™àπ

1
CH3�

2
CH

CH
 |

3

�
3

CH

CH
 |

3

�
4
CH2�

5

  

CH CH CH CH

CH CH

� � �
6

2
7

2
8

3

2 3

 |

5�ethyl�2,     3�dimethyloctane

  ¢âÕ§«√∑√“∫

°“√Õà“π™◊ËÕÀ¡Ÿà·Õ≈§‘≈  „ÀâÕà“π®”π«π§“√å∫Õπ·≈â«≈ß∑â“¬¥â«¬ �yl (Õ‘≈)

CH3� methyl CH3CH2� ethyl C3H7� propyl

C4H9� butyl C5H11� pentyl C6H13� hexyl

C7H15� heptyl C8H17� octyl C9H19� nonyl

C10H21� decyl

æ«°∑’Ë‰¡à„™àÀ¡Ÿà·Õ≈§‘≈ ‡¡◊ËÕ¡“‡°“–∑’Ë§“√å∫ÕπÕ–µÕ¡„π·Õ≈‡§π „ÀâÕà“π¥—ßπ’È

� F fluoro � Cl chloro � Br bromo

� I iodo � NO2 nitro � NH2 amino

°“√‡¢’¬π Ÿµ√‚§√ß √â“ß¢Õß “√Õ‘π∑√’¬å ¡’ 2 ·∫∫ §◊Õ

1.  Ÿµ√‚§√ß √â“ß·∫∫‡ âπ (Lewis structure) CH3�CH2�CH2�CH3 ⇒

2.  Ÿµ√‚§√ß √â“ß·∫∫‡ âπ·≈–¡ÿ¡ (line and angle structure) CH3� CH

CH
 |

3

�CH2�CH3 ⇒
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·∫∫Ωñ°À—¥∑’Ë 1.3

µÕπ∑’Ë 1  ®ßÕà“π™◊ËÕ·Õ≈‡§πµàÕ‰ªπ’Èµ“¡√–∫∫ IUPAC

1. CH3CH2CH2 CHCH

CH CH
3

2 3

 |
2. CH3 CHCH CHCH CH

CH CH CH
2 2 3

3 2 3

 |            |
     

µÕπ∑’Ë 2  ®ß‡¢’¬π Ÿµ√‚§√ß √â“ßµàÕ‰ªπ’È

1.  1, 3�dimethylbutane 2.  5�butyl�2, 2�dimethylnonane

µÕπ∑’Ë 3  ®ß‡¢’¬π Ÿµ√‚§√ß √â“ß·∫∫¡ÿ¡·≈–‡ âπ¢Õß “√∑’Ë¡’™◊ËÕ¥—ßµàÕ‰ªπ’È

1.  2, 2, 4�trimethylhexane 2.  2�propylpentane

‰´‚§≈·Õ≈‡§π

‰´‚§≈·Õ≈‡§π (cycloalkane)  Ÿµ√∑—Ë«‰ª§◊Õ CnH2n ®—¥‡ªìπ·Õ≈‡§π‚´àªî¥ °“√Õà“π™◊ËÕ§◊Õ ‰´‚§≈�®”π«π C�ane

C3H6 ⇒ ⇒ Õà“π«à“ cyclopropane

C4H8 ⇒ ⇒ Õà“π«à“ cyclobutane

C5H10 ⇒ ⇒ Õà“π«à“ cyclopentane

C6H12 ⇒ ⇒ Õà“π«à“ cyclohexane

°“√Õà“π™◊ËÕ “√‰´‚§≈·Õ≈‡§π∑’Ë¡’À¡Ÿà·Õ≈§‘≈¡“‡°“–  „Àâ∫Õ°µ”·Àπàß (√–∫ÿ‡ªìπµ—«‡≈¢) ∫π«ß‰´‚§≈ ·≈â«

Õà“π™◊ËÕ‡À¡◊Õπ°“√Õà“π™◊ËÕ·Õ≈‡§πµ“¡√–∫∫ IUPAC ‡™àπ

1�methylcyclopentane 1,     2�dimethylcyclopentane 1�chloro�3�methylcyclopentane

H3C
3 2 1

Cl
CH3

CH3

1 2
CH3

1

CH2

H2C CH2

CH2
CH2H2C

H2C CH2

CH2CH2�

�

�

CH2CH2

�

CH2
CH2H2C
CH2H2C CH2
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·∫∫Ωñ°À—¥∑’Ë 1.4

µÕπ∑’Ë 1  ®ßÕà“π™◊ËÕ “√Õ‘π∑√’¬åµàÕ‰ªπ’Èµ“¡√–∫∫ IUPAC

1. 2. 3.

µÕπ∑’Ë 2  ®ß‡¢’¬π Ÿµ√‚§√ß √â“ßµàÕ‰ªπ’È

1. 2�bromo�2, 4, 6�trimethyloctane 2. 1, 1�dimethylcyclobutane

3. 1, 2, 4�trimethylcyclohexane

 ¡∫—µ‘·≈–ªØ‘°‘√‘¬“‡§¡’¢Õß·Õ≈‡§π

1. ¡’‰¥â∑—Èß “¡ ∂“π– §◊Õ ·°ä  (C1�C4)  ¢Õß‡À≈« (C5�C20) ·≈–¢Õß·¢Áß (C21 ¢÷Èπ‰ª)

2. æ∫„ππÈ”¡—π‡™◊ÈÕ‡æ≈‘ß §◊Õ πÈ”¡—π‡∫π´‘π (C5�C12)  πÈ”¡—π°ä“¥ (C12�C16)  ·≈–πÈ”¡—π¥’‡´≈ (C16�C18)

3. ®ÿ¥À≈Õ¡‡À≈«·≈–®ÿ¥‡¥◊Õ¥‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ®”π«π§“√å∫ÕπÕ–µÕ¡‡æ‘Ë¡¢÷Èπ

4. ‡°‘¥ªØ‘°‘√‘¬“°“√‡º“‰À¡â°—∫ O2 ‰¥â CO2� H2O� æ≈—ßß“π ·≈–‰¡à¡’‡¢¡à“ (µ‘¥‰ø„Àâ‡ª≈«‰ø «à“ß·µà‰¡à¡’§«—π‡¢¡à“)

CnH2n�2�
  

3
2

1
2

n
  �





O2
    heat → nCO2�(n�1)H2O

C6H14�
19
2

O2
    heat → 6CO2�7H2O

5. ‡°‘¥ªØ‘°‘√‘¬“·∑π∑’Ë H ∑ÿ°Õ–µÕ¡„π·Õ≈‡§π “¡“√∂∂Ÿ°·∑π∑’Ë‰¥âÀ¡¥ π‘¬¡„™â∏“µÿÀ¡Ÿà VIIA ‰ª·∑π∑’Ë ‚¥¬¡’· ß

À√◊Õ§«“¡√âÕπ‡ªìπµ—«‡√àßªØ‘°‘√‘¬“„Àâ X2 ·∑π Cl2, Br2 ·≈– I2 ‰ª·∑π∑’Ë H „π·Õ≈‡§π®–‰¥âº≈‘µ¿—≥±å HX ¥â«¬ ´÷Ëß¡’ ¡∫—µ‘

‡ªìπ°√¥ ∑¥ Õ∫¥â«¬°√–¥“…≈‘µ¡— ™◊Èπ®–‡ª≈’Ë¬π ’°√–¥“…≈‘µ¡— ®“° ’πÈ”‡ß‘π‡ªìπ ’·¥ß ‡™àπ

CH4�4Cl2   
     · ß → CCl4�4HCl

∂â“‚®∑¬å‰¡à‰¥â°”Àπ¥«à“ H „π·Õ≈‡§π∂Ÿ°·∑π∑’Ë‰ª°’Ëµ—« π‘¬¡„Àâ H ∂Ÿ°·∑π∑’Ë‰ª 1 Õ–µÕ¡

CH4�Cl2   
     · ß → CH3Cl�HCl

 “√≈–≈“¬ Br2/CCl4 ¡’ ’ â¡  ’¢Õß¡—π®–∂Ÿ°øÕ°®“ß≈ß¥â«¬·Õ≈‡§π

C3H8�Br2   
     · ß → C3H7Br�HBr

CH3

CH3

Br
CH3

CH2CH3

CH3

CH3

H3C
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‰´‚§≈·Õπ‡§π¡’ ¡∫—µ‘‡À¡◊Õπ·Õ≈‡§π

�
17
2

O2 
    heat →  5CO2�5H2O

�Br2   
     · ß →                 � HBr

·∫∫Ωñ°À—¥∑’Ë 1.5

®ß‡µ‘¡ªØ‘°‘√‘¬“„Àâ ¡∫Ÿ√≥å

1.            �Cl2   
     · ß → ..............................................

2. CH3 CHCH

CH
3

3

 |
�Br2   

     · ß → ..............................................

3.                �O2
    heat → ..............................................

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ‰¡àÕ‘Ë¡µ—«

 “√ª√–°Õ∫‰Œ‚¥√§“√å∫Õπ‰¡àÕ‘Ë¡µ—« ‰¥â·°à ·Õ≈§’π ‰´‚§≈·Õ≈§’π ·Õ≈‰§πå ·≈– “√ª√–°Õ∫Õ–‚√¡“µ‘°‰Œ‚¥√§“√å∫Õπ

·Õ≈§’π

·Õ≈§’π (alkene) ®—¥‡ªìπ‰Œ‚¥√§“√å∫Õπ∑’Ë¡’ C=C  Õ¬à“ßπâÕ¬ 1 æ—π∏–µ√ß‰Àπ°Á‰¥â„π‚¡‡≈°ÿ≈  à«π∑’Ë‡À≈◊Õ‡ªìπ C�C

·≈– C�H ¡’ Ÿµ√∑—Ë«‰ª§◊Õ CnH2n ‡ªìπ‰Œ‚¥√§“√å∫Õπ‰¡àÕ‘Ë¡µ—« ‰¡à≈–≈“¬πÈ” µ√ß   C=C   ®–‡ªìπ “¡‡À≈’Ë¬¡·∫π√“∫ (120�)

Õà“π™◊ËÕµ“¡ IUPAC ‡À¡◊Õπ·Õ≈‡§π ·µà C=C µâÕß‡ªìπµ”·Àπàß‡≈¢πâÕ¬∑’Ë ÿ¥ ‚¥¬Õà“π®”π«π C�ene ‡™àπ

C2H4 ⇒ CH
1

2 = CH
2

2  1�ethene  π‘¬¡Õà“π  ethylene

C3H6 ⇒ CH
1

2 =  CH CH
2 3

3�  1�propene π‘¬¡Õà“π  propylene

Br

CH3
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°“√Õà“π™◊ËÕ “√ª√–°Õ∫·Õ≈§’πµ“¡√–∫∫ IUPAC

¡’À≈—°°“√¥—ßπ’È

1. ‡≈◊Õ°‚´à§“√å∫Õπ∑’Ë¬“«∑’Ë ÿ¥ ·≈–„Àâ¡’æ—π∏–§ŸàÕ¬Ÿà¥â«¬‡ªìπ‚§√ß √â“ßÀ≈—°

2. „ÀâÀ¡“¬‡≈¢· ¥ßµ”·Àπàß¢Õß§“√å∫Õπ„π‚ à́À≈—°‚¥¬π—∫®“°ª≈“¬∑’Ë∑”„Àâµ”·Àπàß¢Õßæ—π∏–§Ÿà‡ªìπµ—«‡≈¢∑’ËπâÕ¬∑’Ë ÿ¥

3. „™â§”≈ß∑â“¬™◊ËÕÀ≈—°¥â«¬Õ’π (�ene) ‡æ◊ËÕ· ¥ßæ—π∏–§Ÿà 1 µ”·Àπàß À√◊ÕÕ–‰¥Õ’π (�adiene)  ”À√—∫æ—π∏–§Ÿà  2 µ”·Àπàß

À√◊ÕÕ–‰µ√Õ’π (�atriene) ‡¡◊ËÕ¡’æ—π∏–§Ÿà 3 µ”·Àπàß

4. ∫Õ°µ”·Àπàß¢Õßæ—π∏–§Ÿà ‚¥¬„™âµ”·Àπàß¢Õß§“√å∫ÕπÕ–µÕ¡·√°∑’Ë¡’æ—π∏–§Ÿà

5. √–∫ÿÀ¡Ÿà∑’Ë‡ªìπ “¢“Õ◊Ëπ‡™àπ‡¥’¬«°—∫°“√Õà“π™◊ËÕ·Õ≈‡§π
1
CH3�

2
CH=

3

  

C CH CH

CH

� �
4

2
5

3

3

 |

3�methyl�2�pentene

‰´‚§≈·Õ≈§’π

‰´‚§≈·Õ≈§’π (cycloalkene) ¡’ Ÿµ√∑—Ë«‰ª §◊Õ CnH2n�2 „π‚¡‡≈°ÿ≈¡’ C=C  1 æ—π∏– ·≈–‚¡‡≈°ÿ≈¡’≈—°…≥–‡ªìπ√Ÿª

‡À≈’Ë¬¡µà“ßÊ

°“√Õà“π™◊ËÕ Õà“π‰´‚§≈�™◊ËÕ®”π«π C�ene ‡™àπ

C3H4  ⇒ ⇒ Õà“π cyclopropene ⇒ 3, 4�dimethyl�1�cyclohexene

·∫∫Ωñ°À—¥∑’Ë 1.6

µÕπ∑’Ë 1  ®ß‡¢’¬π Ÿµ√‚§√ß √â“ßµ“¡√–∫∫ IUPAC

1. 2�methyl�3�hexene 2. 3�ethyl�3�methyl�1�pentene 3. 1�chlorocyclohexene

µÕπ∑’Ë 2  ®ßÕà“π™◊ËÕ “√µ“¡√–∫∫ IUPAC

1. CH3�

CH CH

C CHCH CHCH
3 3

2 3

          
 |                 |

= 2. (CH3)2CHCH=C(CH3)2 3. CH2=

  

C CH CH CH

CH CH

� � �2 2 3

2 3

 |

HC

HC CH2

CH3

CH3

1
2

3
4

5

6
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  ¢âÕ§«√∑√“∫

°“√‡°‘¥‰Õ‚´‡¡Õ√å‡√¢“§≥‘µ (geometry isomerism) À√◊Õ∑’Ë‡√’¬°«à“ ´‘ -∑√“π å ‰Õ‚´‡¡Õ√å (cis-trans iso-

mer) ≈—°…≥–°“√‡°‘¥‰Õ‚´‡¡Õ√å‡√¢“§≥‘µ „Àâ¥Ÿ·∫∫π’È

‡¡◊ËÕª≈“¬¥â“πÀπ÷Ëß¢Õß§“√å∫ÕπÕ–µÕ¡µ√ßæ—π∏–§Ÿà¡’À¡ŸàÕ–µÕ¡∑’Ëµà“ß°—π  “¡“√∂‡°‘¥ cis�trans  isomer ‰¥â

cis- À¡“¬∂÷ß Õ–µÕ¡À√◊Õ°≈ÿà¡Õ–µÕ¡∑’Ë‡À¡◊Õπ°—π®—¥µ—«Õ¬Ÿà¥â“π‡¥’¬«°—π„π‚§√ß √â“ß

trans- À¡“¬∂÷ß Õ–µÕ¡À√◊Õ°≈ÿà¡Õ–µÕ¡∑’Ë‡À¡◊Õπ°—πÕ¬Ÿà„πµ”·Àπàßµ√ß¢â“¡°—π„π‚§√ß √â“ß

(cis  ¡’®ÿ¥‡¥◊Õ¥ Ÿß°«à“ trans isomer ®÷ß·¬°ÕÕ°®“°°—π‚¥¬°“√°≈—Ëπ)

°“√Õà“π™◊ËÕ·Õ≈§’π∑’Ë¡’‰Õ‚´‡¡Õ√å‡ªìπ´‘ ·≈–∑√“π å ®–„™â§”«“ çcis�é À√◊Õ çtrans�é π”Àπâ“™◊ËÕ·Õ≈§’πµ“¡™◊ËÕ

IUPAC ‡™àπ

·∫∫Ωñ°À—¥∑’Ë 1.7

µÕπ∑’Ë 1  ®“° “√∑’Ë°”Àπ¥„ÀâµàÕ‰ªπ’È  “√„¥„Àâ ‘́ ∑√“π å‰Õ‚´‡¡Õ√å

1. CH3CH=CHCH3 2. CH3CH=CHCH2CH3 3. CH2=CH(CH2)2CH3

4. CH3CH2CH=CH2 5. (CH3)2C=CH2 6. CH2=CHCH(CH3)2

A D

B A
C=C

    

       

    

À¡ÿπ

‰ª

C C=
 →

180
o

A

B D
C=C

A

cis�

µ”·Àπàß

§“√å∫Õππ’È

®–µ‘¥Õ¬Ÿà°—∫∑’Ë

µ”·Àπàß

§“√å∫Õπµ—«π’È

À¡ÿπ‰ª 180�     →→→→→ ®–‡ª≈’Ë¬π cis ‡ªìπ     trans

trans�

�
C

3
=

2
C�

�

�

H H

4
CH3 1CH3

�
C

3
=

2
C�

�

�

H
1
CH3

4
CH3 H

cis�2�butene

®ÿ¥‡¥◊Õ¥     37�C

§«“¡Àπ“·πàπ     0.62     g/cm
3

trans�2�butene

®ÿ¥‡¥◊Õ¥     0.9�C

§«“¡Àπ“·πàπ     0.60 g/cm
3
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µÕπ∑’Ë 2  ®ß‡¢’¬π Ÿµ√‚§√ß √â“ß¢Õß “√µàÕ‰ªπ’È

1. trans�3, 4�dibromo�3�heptene 2. cis�1, 4�dichloro�2�methyl�2�butene

 ¡∫—µ‘¢Õß·Õ≈§’π

¡’¥—ßπ’È

1. ‡¡◊ËÕæ‘®“√≥“µ√ß C=C ·Õ≈§’π¡’√Ÿª√à“ß‚¡‡≈°ÿ≈‡ªìπ “¡‡À≈’Ë¬¡·∫π√“∫

2. ¡’‰¥â∑—Èß “¡ ∂“π–‡À¡◊Õπ·Õ≈‡§π

3. ‰¡à≈–≈“¬πÈ” ‰¡à≈–≈“¬„π NaOH ·≈– H2SO4

4. ¡’®ÿ¥À≈Õ¡‡À≈«·≈–®ÿ¥‡¥◊Õ¥‡æ‘Ë¡¢÷Èπµ“¡®”π«π§“√å∫ÕπÕ–µÕ¡∑’Ë‡æ‘Ë¡¢÷Èπ (‡À¡◊Õπ·Õ≈‡§π)

5. ∂â“®”π«π§“√å∫Õπ‡∑à“°—π ‡ª√’¬∫‡∑’¬∫®ÿ¥À≈Õ¡‡À≈«·≈–®ÿ¥‡¥◊Õ¥¢Õß·Õ≈‡§π·≈–·Õ≈§’πæ∫«à“ ®ÿ¥À≈Õ¡‡À≈«

·≈–®ÿ¥‡¥◊Õ¥¢Õß·Õ≈‡§π¡“°°«à“·Õ≈§’π

6. ·Õ≈§’π®—¥‡ªìπ‰Œ‚¥√§“√å∫Õπ™π‘¥‰¡àÕ‘Ë¡µ—« ‡π◊ËÕß®“°¡’ C=C Õ¬Ÿà„π‚¡‡≈°ÿ≈

ªØ‘°‘√‘¬“‡§¡’¢Õß·Õ≈§’π

1. ªØ‘°‘√‘¬“°“√‡º“‰À¡â¢Õß·Õ≈§’πÀ√◊ÕªØ‘°‘√‘¬“ÕÕ° ‘́‡¥™—π  ·Õ≈§’π‡°‘¥ªØ‘°‘√‘¬“°“√‡º“‰À¡â°—∫·°ä  O2 ®–‰¥â

·°ä  CO2 ‰ÕπÈ” ·≈–æ≈—ßß“π (·Õ≈§’πµ‘¥‰ø„Àâ‡ª≈«‰ø «à“ß ·≈–¡’§«—π‡¢¡à“)

CnH2n�
3
2
n

O2 
    heat →   nCO2�nH2O

C5H10�
15
2

O2 
    heat →   5CO2�5H2O

2. ªØ‘°‘√‘¬“°“√‡µ‘¡À√◊Õ°“√√«¡∑—Èß„π∑’Ë¡◊¥·≈– «à“ß À¡“¬§«“¡«à“µ√ß C=C ®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ C�C

C=C �X�Y  →  �
|

|
C

X
�

|

|
C

X
�

X�Y Õ“®‡ªìπ H2 À√◊Õ Cl2 À√◊Õ Br2 À√◊Õ HCl À√◊Õ HBr

● ∂â“·Õ≈§’π∑”ªØ‘°‘√‘¬“°—∫ H2 ‚¥¬¡’ Ni ‡ªìπµ—«‡√àßªØ‘°‘√‘¬“ ‡√’¬°ªØ‘°‘√‘¬“π’È«à“ ªØ‘°‘√‘¬“‰Œ‚¥√®‘‡π™—π  (hydro-

genation reaction) ®—¥‡ªìπªØ‘°‘√‘¬“°“√‡µ‘¡ ®–‰¥â·Õ≈‡§π (À√◊ÕÕ“®‡√’¬°«à“ ªØ‘°‘√‘¬“√’¥—°™—π)

·Õ≈§’π�H2 
       Ni
 →  ·Õ≈‡§π



NEW  √ÿª‡¢â¡‡§¡’æ◊Èπ∞“π·≈–‡æ‘Ë¡‡µ‘¡ ¡.6 11

�

�

�

�

CH3CH=CHCH3�H�H        Ni
 →  CH3 CH

H
 |

� CHCH

H
3

 |

2�butene butane

● ∂â“·Õ≈§’π∑”ªØ‘°‘√‘¬“°—∫ Cl2 À√◊Õ Br2 „π CCl4 ®–‡√’¬°ªØ‘°‘√‘¬“π’È«à“ ªØ‘°‘√‘¬“·Œ‚≈®‘‡π™—π (halogenation

reaction) ®—¥‡ªìπªØ‘°‘√‘¬“°“√‡µ‘¡ ®–‰¥â “√ halogenated  hydrocarbon (øÕ°®“ß ’ Br2)

·Õ≈§’π�·Œ‚≈‡®π  
  

    ¡◊¥À√◊Õ

 «Ë“ß
 →   ·Õ≈§‘≈·Œ‰≈¥å

CH3�CH2�CH=CH2�Br�Br  →  CH3�CH2� CH

Br
 |

� CH

Br
2

 |

1�butene 1,,,,,     2�dibromobutane

● ∂â“·Õ≈§’π∑”ªØ‘°‘√‘¬“°—∫ HCl À√◊Õ HBr À√◊Õ HI ®–‰¥â “√ª√–°Õ∫·Õ≈§‘≈·Œ‰≈¥å À√◊Õ·Œ‚≈·Õ≈‡§π (haloalkane)

CH2=CH�CH2�H�Br  →  CH

Br
2

 |
� CH

H
 |

�CH3

                            À√◊Õ  CH

H
2

 |
� CH

Br
 |

�CH3

3. ªØ‘°‘√‘¬“ÕÕ°´‘‡¥™—π (oxidation reaction) ‚¥¬∑—Ë«Ê ‰ª·Õ≈§’π∂Ÿ°ÕÕ°´‘‰¥ å‰¥âßà“¬°«à“·Õ≈‡§π ‚¥¬µ—«ÕÕ°´‘‰¥ å

∑’Ëπ‘¬¡„™â§◊Õ “√≈–≈“¬ KMnO4 ®–‰¥â “√‰°≈§Õ≈ (glycol) ´÷Ëß‡ªìπ “√∑’Ë¡’ �OH ‰ª‡°“–∑’Ë§“√å∫ÕπÕ–µÕ¡∑’ËÕ¬Ÿàµ‘¥°—π (¥Ÿ

µ√ßæ—π∏–§Ÿà C=C)  “√≈–≈“¬ ’¡à«ß¢Õß KMnO4 ∂Ÿ°øÕ°®“ß ·≈–‰¥âµ–°Õπ¥” MnO2 (manganese (IV) oxide)

3 C=C  �2KMnO4�4H2O → 3�

  

 |     |

 |     |
C C

OHOH

� � �2MnO2�2KOH

    ·Õ≈§’π        ’¡à«ß                   “√‰°≈§Õ≈      µ–°Õπ ’¥”

3CH3�CH=CH2�2KMnO4�4H2O  →  3CH3� CH

OH
 |

� CH

OH
2

 |
�2KOH�2MNO2

4. ªØ‘°‘√‘¬“‰Œ‡¥√™—π (hydration reaction) ‡°‘¥®“°·Õ≈§’π∑”ªØ‘°‘√‘¬“°—∫πÈ”¡’°√¥´—≈øî«√‘°‡¢â¡¢âπ‡ªìπµ—«‡√àßªØ‘°‘√‘¬“

®–‰¥â “√ª√–°Õ∫·Õ≈°ÕŒÕ≈å

·Õ≈§’π�H2O  
  

      

  

H SO2 4 →
‡¢È¡¢Èπ

  ·Õ≈°ÕŒÕ≈å

CH3CH=CHCH3�H�OH  
      H SO2 4 →   CH

4

3 � CH

H

3

 |
� CHCH

OH

2 1

3
 |

  

 2�butene 2�butanol
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ªØ‘°‘√‘¬“¢Õß‰´‚§≈·Õ≈§’π‡À¡◊Õπ·Õ≈§’π „™â cyclohexene ‡ªìπµ—«Õ¬à“ß

�
17
2

O2  
    heat →   6CO2�5H2O

�H2 
       Ni
 →

�Br2  →

�HBr   →                  À√◊Õ

�2KMnO4�4H2O →                   �2KOH�2MnO2

�H2O À√◊Õ H�OH 
  

      

  

H SO2 4 →
‡¢È¡¢Èπ

           À√◊Õ

·∫∫Ωñ°À—¥∑’Ë 1.8

®ß‡µ‘¡ªØ‘°‘√‘¬“µàÕ‰ªπ’È„Àâ ¡∫Ÿ√≥å

1. CH3CH2CH=CH2�Cl2  → .......... 2. CH3CH2 C CH

CH

= 2

3

 |
�H2O 

      H SO2 4 →  ..........

3.                           �2KMnO4�4H2O → .......... 4.                     �O2 
    heat →  ..........

5.                              � HBr →  ..........

·Õ≈‰§πå

·Õ≈‰§πå (alkyne) ¡’ Ÿµ√∑—Ë«‰ª§◊Õ CnH2n�2  ·Õ≈‰§πå¡’ C�C  1 æ—π∏–„π‚¡‡≈°ÿ≈´÷Ëß®–Õ¬Ÿà„πµ”·Àπàß„¥µ”·ÀπàßÀπ÷Ëß

°Á‰¥â ‡©æ“–µ√ß C�C ®–¡’‚§√ß √â“ß‡ªìπ‡ âπµ√ß

Br

Br

3

OH

OH

OH

3

OH

Br

Br

CH2CH2CH3

3

H3C
H3C

CH3

CH2CH3
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°“√Õà“π™◊ËÕ·Õ≈‰§πå‚´àµ√ß : Õà“π™◊ËÕ®”π«π C �yne ‡™àπ C2H2 Õà“π«à“ ethyne À√◊Õ acetylene C3H4 Õà“π«à“ propyne

°“√Õà“π™◊ËÕ “√ª√–°Õ∫·Õ≈‰§πåµ“¡√–∫∫ IUPAC „™âÀ≈—°°“√‡¥’¬«°—π°—∫°“√Õà“π™◊ËÕ·Õ≈§’π ‡æ’¬ß·µà„™â§”

≈ß∑â“¬‡ªìπ �yne ‡æ◊ËÕ· ¥ßæ—π∏– “¡ ‡™àπ

1
CH�2

C�
3

  

CH CH CH

CH

� �
4

2
5

3

3

 |

3�methyl�1�pentyne

 ¡∫—µ‘¢Õß·Õ≈‰§πå

¡’¥—ßπ’È

1. ‡¡◊ËÕæ‘®“√≥“µ√ß C�C ‚¡‡≈°ÿ≈·Õ≈‰§πå¡’√Ÿª√à“ß‡ªìπ‡ âπµ√ß

2. ¡’‰¥â∑—Èß 3  ∂“π–‡À¡◊Õπ·Õ≈‡§π

3. ‰¡à≈–≈“¬πÈ” ‰¡à≈–≈“¬„π H2SO4 ·≈– NaOH

4. ®ÿ¥À≈Õ¡‡À≈«·≈–®ÿ¥‡¥◊Õ¥‡æ‘Ë¡¢÷Èπµ“¡®”π«π§“√å∫ÕπÕ–µÕ¡∑’Ë‡æ‘Ë¡¢÷Èπ ∂â“®”π«π§“√å∫Õπ‡∑à“°—π æ‘®“√≥“

‡©æ“– Ÿµ√‚§√ß √â“ß‚´à¬“« ®–‰¥â«à“

®ÿ¥‡¥◊Õ¥ ®ÿ¥À≈Õ¡‡À≈« : ·Õ≈‰§πå � ·Õ≈‡§π � ·Õ≈§’π

ªØ‘°‘√‘¬“¢Õß·Õ≈‰§πå

ªØ‘°‘√‘¬“¢Õß·Õ≈‰§πå‡À¡◊Õπ·Õ≈§’π

CnH2n�2�
  

3
2

1
2

n
  �





O2 
    heat →   nCO2�(n�1)H2O

‡™àπ   C8H14�
23
2

O2 
    heat →  8CO2�7H2O

�C�C��2H2 
       Ni
 →   �

H

C

H

|

|
�

H

C

H

|

|
�

‡™àπ   CH3C�CH�2H2 
       Ni
 →  CH3CH2CH3

�C�C��2Br2 
  

    ¡◊¥À√◊Õ

 «Ë“ß
 →   �

Br

C

Br

 |

| 
�

Br

C

Br

 |

| 
�
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