
.´¨� ùÀ��î��ú� ´þ�®¤ °��õ ,ö�Úþ�¤ �¤�¬ �� ÍÖê ø ö�ûøÄ�Ç÷�¢ üÞÜä ý���� Çþ��ê� ý�Â� ýÁè�î Â�·Ø� ø Ûþ�ê ü³î.´¨� ¢�¥� ����b¨ ßþ� ¤¢ ��Æ� ß�ª�õ ø ü�ø��� ñøÀ� ¥� ù¢�Ôµ¨�
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:üÞ�ª ¢��³Þó� ¤¢ ´îÂª üð¢�õ� ý�Â� ���Ü¡ üÌ�Âõ §À�úõ ��� ´¨¢ ¤¢ ø ùÀª ÂÈµ�õ °µî13 �� 1 ý�ûù¤ø¢ / (ñø� ÀÜ�) ñø� �Ü�Âõ - ö�Âþ� üÞ�ª ý�û¢��³Þó� •ö��� ö�ûøÄ�Ç÷�¢ ��¤�Èµ÷�ö��î �� 14 ý�ûù¤ø¢ / (�ø¢ ÀÜ�) ñø� �Ü�Âõ - ö�Âþ� üÞ�ª ý�û¢��³Þó� •ö��� ö�ûøÄ�Ç÷�¢ ��¤�Èµ÷�2006 �� 1987 ñ�¨ ¥� / �¢�÷�î üÞ�ª ý�û¢��³Þó� •ö��� ö�ûøÄ�Ç÷�¢ ��¤�Èµ÷�ö�µ¨Â��¢ �ø¢ üÞ�ª ý�ûÛÊêÂ¨ §�¨� Â� üÜÜÞó�ß�� ý�û¢��³Þó� ýùÀª ýÀ���Ö±Ï ����b¨ / (ñø� ÀÜ�) ¢��³Þó� Âú³¨ ¤¢ üÞ�ª •©¥�õ� üÚ�ûÂê ö�÷�î ��¤�Èµ÷�ö�µ¨Â��¢ ��¨ üÞ�ª ý�ûÛÊêÂ¨ §�¨� Â� üÜÜÞó�ß�� ý�û¢��³Þó� ýùÀª ýÀ���Ö±Ï ����b¨ / (�ø¢ ÀÜ�) ¢��³Þó� Âú³¨ ¤¢ üÞ�ª •©¥�õ� üÚ�ûÂê ö�÷�î ��¤�Èµ÷�ö��î �� 8 ýù¤ø¢ ý���þ�ð À�� ø ü½þÂÈ� ����b¨ / �ø¢ �Ü�Âõ - ö�Âþ� üÞ�ª ý�û¢��³Þó� •(��� ´¨¢ ¤¢) ö��� ö�ûøÄ� Ç÷�¢ ��¤�Èµ÷�.Àþ�Þ÷üõ É¿Èõ �¤ 1389 ñ�¨ ö�µÆ��� �� ùÀª ÂÈµ�õ °µî ´¨Âúê ßþ�
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üó� ý�û°�îÂ� ø ß�Âî�ØþÂõ� üÜÜÞó�ß�� ø üÜõ ����b¨(2006 � üÜõ) ?´¨� ×���õø¤� Âþ¥ ýù¢�õ ��Àî (1ö�÷��øÂ� (¢ ßÜ��� üÜ� (� ö��� (� ßÜ�µ¨� (Óó�(2006 � üÜõ) ?À÷�ªüõ ù¢�Ôµ¨� ùÀ��î �±ª�¡ ö���ä �� üó� ¢��õ ¥� �µ¨¢ ��Àî (2�ûÂ�� (¢ �ûÂµ¨� (� �ûßØó� (� �ûÀ�¨� (Óó�(2006 � üÜÜÞó�ß��) ?´¨� ¼�½¬ Âþ¥ ý�ûñ�Øó�õ ©�� ý�ÎÖ÷ Çþ��ê� ¢¤�õ ¤¢ Âþ¥ °��Â� ��Àî (3
C(CH3)4 (III CH3CH2CH(CH3)2 (II CH3(CH2)3CH3 (I

III < I < II (¢ III < II < I (� II < III < I (� I < II < III (Óó�?¢¤�¢ ¢��ø ü� À÷��� À�� ø �ÞÚ�¨ À÷��� À�� (HO2CCHCHCO2H) À�¨� ×�ÿó�õ ñ�Øó�õ ¤¢ (4(2006 � üÜÜÞó�ß��) ü� À÷��� 3 ø �ÞÚ�¨ À÷��� 8 (� ü� À÷��� 2 ø �ÞÚ�¨ À÷��� 7 (Óó�ü� À÷��� 3 ø �ÞÚ�¨ À÷��� 11 (¢ ü� À÷��� 2 ø �ÞÚ�¨ À÷��� 9 (�(2006 � üÜÜÞó�ß��) ?Àª��üõ �ûÂµ¨� ùøÂð Ǒ�� Âþ¥ ñ�Øó�õ ��Àî (5
(CH3)3COOC(CH3)3 (� CH3COOCH2CH3 (Óó�

(CH3)3CCOOH (¢ CH3OCH3 (�(2006 � üÜÜÞó�ß��) ?´Æ�� í���þ� Àä��ì ¥� ù¢�Ôµ¨� �� (CH3)2CHCH = CHCH3 ñ�Øó�õ ��÷ (6ß��� � 2 � Û�µõý¢ � 1,1 (� ß�� Û��øÂ�ø�þ� � Û�µõ � 2,1 (Óó�ßµ�� � 2 � Û�µõ � 4 (¢ ß�øÂ� Û��øÂ�ø�þ� � 1 (�(2005 � üÜõ) ?Àª��üõ ü� À÷��� 2 ø �ÞÚ�¨ À÷��� 3 ý�¤�¢ Âþ¥ ñ�Øó�õ ��Àî (7
C3H4 (¢ C2H6 (� C2H4 (� C2H2 (Óó�(2005 � üÜõ) ?Àª��üõ �ûÀ�ûÀó� ý�µ¨¢ ¥� Âþ¥ ñ�Øó�õ ��Àî (8

CH3COOCH3 (¢ CH3COOH (� CH3CHO (� CH3OCH3 (Óó�(2005 � üÜõ) ?Àª��üõ Âõø�þ� À�� ý�¤�¢ (C6H4Br2) ö��� �õøÂ�ý¢ ñ�Øó�õ (94 (¢ 3 (� 2 (� 1 (Óó�(2005 � üÜõ) ?´Æ�� í���þ� Àä��ì ¥� ù¢�Ôµ¨� �� ø¤��ø¤ ñ�Øó�õ ��÷ (10
ß��� � 2 � Û�µõý¢ � 3,2 (� ß��� � 1 � Û��øÂ�ø�þ� � 2 (Óó�ßµ�� � 1 � Û�µõýÂ� � 4,3,2 (¢ ß��� � 1 � Û��øÂ�ø�þ� � 3 � Û�µõ � 2 (�
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(2005 � üÜõ) ?´¨� ��Àî °��Â� �� 3 ø 2 , 1 ß�Âî ý�ûÝ�� ö��¨�ÀþÂ±�û (11
sp2 , sp2 , sp2 (¢ sp3 , sp2 , sp2 (� sp2 , sp , sp2 (� sp3 , sp , sp2 (Óó�(2005 � üÜÜÞó�ß��) . . . �� �� À�µÆû öÄ�Æî� Ý�� ×þ ý�¤�¢ Ûì�À� Âþ¥ ¢��õ ��Þ� (12�ûß�Øó� (¢ �ûÂ�� (� �ûÀ�ûÀó� (� �ûÂµ¨� (Óó�(2004 � üÜõ) ?Àª��üõ �¡�ª öøÀ� ö���� �� ¯��Âõ ñ�õÂê ��Àî (13

CH2 = CHCH2CH3 (� CH3CH2CH2CH3 (Óó�
(CH3)3CH (¢ (CH3)2CHCH3 (�(2004 � üÜõ) ?´¨� ��Àî ß�Âî Ý�� ÀþÂ±�û À�¨� ×�Ü�Æî��Âî üÜõ�ä ùøÂð ¤¢ (14

sp3d (¢ sp3 (� sp2 (� sp (Óó�(2004 � üÜÜÞó�ß��) ?´êÂð ÂÑ÷ ¤¢ ö���üõ �¤ ÓÜµ¿õ ¤�µ¡�¨ À�� (C6H3Cl3) ö��� øÂÜîýÂ� ñ�Øó�õ ý�Â� (154 (¢ 3 (� 2 (� 1 (Óó�(2003 � üÜõ) ?À�ª��üõ sp2 ýÀþÂ±�û ñ�µ��¤ø� ý�¤�¢ ß�Âî ý�ûÝ�� ��Þ� Âþ¥ °�îÂ� ��Àî ¤¢ (16
C4H10 (¢ C3H8 (� C2H4 (� C2H2 (Óó�(2003 � üÜõ) ?Àª��üõ �ûß�Øó� üõ�Þä ñ�õÂê ýùÀ�û¢ö�È÷ Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî (17

CnH2n+4 (¢ CnH2n+2 (� CnH2n
(� CnH2n−2 (Óó�(2003 � üÜõ) ?¢Âî Ý¨¤ ö���üõ ÓÜµ¿õ ¤�µ¡�¨ À�� C3H6Cl2 ñ�Øó�õ ý�Â� (186 ø 5 , 4 Â�è ý¢Àä (¢ 6 (� 5 (� 4 (Óó�(2003 � üÜõ) . . . �� �� ´¨� ¤�Àþ�� ýù¢�õ ×þ �� ¯��Âõ Âþ¥ ý�ûñ�õÂê ��Þ� (19

CH4O (¢ CH3O (� CH2O2 (� CH2O (Óó�(2003 � üÜõ) ?À�ª��üõ Âõø�þ� ùÀª ù¢�¢ ö�È÷ ý�ûñ�Øó�õ ¥� ×þ ��Àî (20
CH3CH2OCH2CH3 (II CH3CH2OCH3 (I

CH2 = CHOCH3 (IV CH3CH2CH2OH (III
IV ø I (¢ III ø II (� II ø I (� III ø I (Óó�(2003 � üÜõ) ?¢¤�¢ ¢��ø üÜõ�ä ùøÂð ��Àî CH3COOH ñ�Øó�õ ¤¢ (21À�Æî�Â� ø¤À�û (¢ ÛØó� (� À�¨� ×�Ü�Æî��Âî (� À�ûÀó� (Óó�(2003 � üÜõ) ?¢¤�¢ ¢��ø �ÞÚ�¨ À÷��� À�� ß�� ñ�Øó�õ ¤¢ (227 (¢ 5 (� 4 (� 1 (Óó�
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(2003 � üÜÜÞó�ß��) ?À�îüõ ýÂ��ç� �� ß�Âî Ý�� ö��¨�ÀþÂ±�û ,ö�µõ Ûõ�î ßµ¡�¨ ��Ú�û ¤¢ (23
sp2 −→ sp3 (¢ sp2 −→ sp (� sp3 −→ sp2 (� sp3 −→ sp (Óó�(2003 � üÜÜÞó�ß��) ?´¨� ��Àî ø¤��ø¤ °�îÂ� üó�Øó�õ ñ�õÂê (24

C8H16 (¢ C8H14 (� C8H12 (� C8H10 (Óó�(2003 � üÜÜÞó�ß��) ?¢¤�¢ sp ö��¨�ÀþÂ±�û �� ü��Âî Ý�� °�îÂ� ��Àî (25Û�ê (¢ ÀþÂÜî Û�µõ (� ß���� (� ö��� (Óó�(2003 � üÜÜÞó�ß��) ?´¨� Â�Ýî 1 atm ¤�Èê ¤¢ °�îÂ� ��Àî ©�� ý�ÎÖ÷ (26
CH3CH2CH2OCH3 (� CH3CH2CH2CH2OH (Óó�

(CH3)3COH (¢ CH3CH2CH2CH2NH2 (�(2002 � üÜõ) ?Àþ�üõ ÀþÀ� ù¢�õ ��Àî ñø� á�÷ ÛØó� öÀª À�Æî� ¥� (27ö�µî (¢ Âµ¨� (� ßØó� (� À�ûÀó� (Óó�(2002 � üÜõ) ?¢¤�¢ ¢��ø ö�ø¤À�û Ý�� À�� ß�øÂ� ñ�Øó�õ ×þ ¤¢ (288 (¢ 6 (� 4 (� 3 (Óó�(2002 � üÜõ) ?¢¤�¢ ¢��ø ü� ø �ÞÚ�¨ À÷��� À�� ßÜ�µ¨� ñ�Øó�õ ¤¢ (29ü� 2 ø �ÞÚ�¨ 3 (¢ ü� 3 ø �ÞÚ�¨ 2 (� ü� 1 ø �ÞÚ�¨ 4 (� �ÞÚ�¨ 5 (Óó�(2002 � üÜÜÞó�ß��) ?¢¤�¢ ¢��ø ü� À÷��� À�� ø �ÞÚ�¨ À÷��� À�� Û��Öõ ñ�Øó�õ ¤¢ (30
ü� À÷��� 6 ø �ÞÚ�¨ À÷��� 10 (� ü� À÷��� 6 ø �ÞÚ�¨ À÷��� 9 (Óó�ü� À÷��� 4 ø �ÞÚ�¨ À÷��� 15 (¢ ü� À÷��� 3 ø �ÞÚ�¨ À÷��� 10 (�.À��î ù¢�Ôµ¨� �ÚþÀ�þ� ñ�Øó�õ ¤�µ¡�¨ ¥� 32 ø 31 ý�ûÇ¨Â� �� ¾¨�� ý�Â� •

(2002 � üÜÜÞó�ß��) ?´Æ�� �ÚþÀ�þ� üó�Øó�õ ñ�õÂê (31
C16H22N2O2 (¢ C16H10N2O2 (� C16H2N2O2 (� C8HNO (Óó�
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(2002 � üÜÜÞó�ß��) ?´¨� ��Àî öÄ�Æî� �� ÛÊµõ ß�Âî Ý�� ö��¨�ÀþÂ±�û (32
sp3d (¢ sp3 (� sp2 (� sp (Óó�(2001 � üÜõ) ?Àª��üõ Û�Æî��Âî üÜõ�ä ùøÂð ý�¤�¢ Âþ¥ ýù¢�õ ��Àî ñ�Øó�õ (33À�¨� ×���÷��øÂ� (¢ ö�÷��øÂ� (� ñ�÷��øÂ� (� ñ�÷��øÂ� (Óó�(2001 � üÜõ) ?¢¤�¢ ¢��ø ´ã�±Ï ¤¢ ùÀªÂ�¨ �¤�¬ �� Âþ¥ ý�ûß�Âîø¤À�û ¥� �µ¨¢ ��Àî (34×���õø¤� ��±�îÂ� (¢ �ûß�Øó� (� �ûßØó� (� �ûö�Øó� (Óó�(2001 � üÜõ) ?¢�¢ ´±Æ÷ ö���üõ �ø�Ôµõ ÛØó� À�� �� �¤ C4H10O üó�Øó�õ ñ�õÂê (355 (¢ 4 (� 3 (� 2 (Óó�ö�È÷ �¤ ö� Âõ�÷�õ ��þ�ð ��Àî ,Àª�� (−CH2CCl2CH2CCl2−)n �¤�¬ �� ÂÞ�Ü � ×þ üõ�Þä ñ�õÂê Âð� (36(2001 � üÜõ) ?Àû¢üõ

H2C − CClH (¢ Cl2C = CH2 (� ClHC = CClH (� HC ≡ CCl (Óó�(2001 � üÜÜÞó�ß��) ?¢¤�¢ ü� ø �ÞÚ�¨ À÷��� À�� ø¤��ø¤ ñ�Øó�õ (37ü� À÷��� 3 ø �ÞÚ�¨ À÷��� 8 (� ü� À÷��� 7 ø �ÞÚ�¨ À÷��� 8 (Óó�ü� À÷��� 2 ø �ÞÚ�¨ À÷��� 12 (¢ ü� À÷��� 3 ø �ÞÚ�¨ À÷��� 11 (�(2001 � üÜÜÞó�ß��) ?´¨� ùÀÈ÷ �µª�÷ ´¨¤¢ °�îÂ� ��Àî á�÷ (38À�ûÀó� : C6H5CHO (� À�¨� : HCOOH (Óó��ø¢ á�÷ ÛØó� : CH3CHOHCH3 (¢ Â�� : C2H5COCH3 (�(2001 � üÜÜÞó�ß��) ?À�µÆû C7H7Cl ñ�õÂê ý�¤�¢ ß��ó�� ý�ûÕµÈõ ¥� ¢�Àã� �� (394 (¢ 3 (� 2 (� 1 (Óó�(2000 � üÜõ) ?Àª��üõ �¤�¢ �¤ Çþ�Æî� ¢Àä ßþÂ�Ç�� ß�Âî ,Âþ¥ üó� ��±�îÂ� ¤� á�÷ ��Àî ¤¢ (40ß�Øó� (¢ À�ûÀó� (� ÛØó� (� À�¨� ×�Ü�Æî��Âî (Óó�(2000 � üÜõ) ?Àª��üõ ×���Ô�ó� ýùÀÈ÷Â�¨ °�îÂ� ×þ ýùÀ�û¢ö�È÷ Âþ¥ ¤�µ¡�¨ ��Àî (41
(2000 � üÜõ) ?Àª��üõ ©�� ý�ÎÖ÷ ßþÂ�Ç�� ý�¤�¢ Âþ¥ °�îÂ� ��Àî (42

CH3CH2CH2OH (¢ CH3COCH3 (� CH3OCH2CH3 (� CH3CH2CH3 (Óó�
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(2000 � üÜÜÞó�ß��) ?´Æ�� ø¤��ø¤ °�îÂ� üó�Øó�õ ñ�õÂê (43
C10H14 (� C10H12 (Óó�
C12H14 (¢ C12H12 (�(2000 � üÜÜÞó�ß��) ?Àª�� ß�Øó� ×þ ýùÀ�û¢ö�È÷ À÷���üõ Âþ¥ ñ�õÂê ��Àî (44

C4H6 (¢ C3H8 (� C3H6 (� C2H4 (Óó�(2000 � üÜÜÞó�ß��) ?¢¤�¢ ý¤�µ¡�¨ Âõø�þ� À�� C3H8O ñ�Øó�õ (455 (¢ 4 (� 3 (� 2 (Óó�(2000 � üÜÜÞó�ß��) ?¢�ªüõ À�ó�� üó�Ê½õ �� ,�� Â� ùø�ä Âþ¥ Ç�î�ø ¤¢ (46
CH3OH + C6H5COOH −→ · · · + H2O
(1999 � üÜÜÞó�ß��) ?´¨� ��Àî °��Â� �� ø¤��ø¤ °�îÂ�¤¢ 2 ø 1 ù¤�Þª ý�ûß�Âî ö��¨�ÀþÂ±�û (47

sp2 , sp (¢ sp2 , sp2 (� sp2 , sp3 (� sp , sp3 (Óó�(1999 � üÜÜÞó�ß��) ?´¨� �� À�� ñ�÷���� �2 Û�µõ �2 ñ�Øó�õ ¤¢ ß�Âî � ß�Âî ý�ûÀ÷��� ¢�Àã� (485 (¢ 4 (� 3 (� 2 (Óó�(1999 � üÜÜÞó�ß��) ?´Æ�÷ ×���õø¤� Âþ¥ °�îÂ� ��Àî (49(C6H5CH3) ß��ó�� (� (C6H12) ö��Úû�ÜØ�¨ (Óó�(C10H8) ßó�µÔ÷ (¢ (C6H4Cl2) ö��� øÂÜîý¢ � �¤�� (�(1998 � üÜõ) ?´¨� ¼�½¬ �÷�ð�¨ À÷��� ×þ �� Â�¹÷¥ ´¨�¤ ü��Âîø¤À�û ý�Â� Âþ¥ ý�ûñ�õÂê ¥� ×þ ��Àî (50
C6H14 (¢ C6H12 (� C6H10 (� C6H8 (Óó�
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(1998 � üÜõ) ?´¨� �ûÇ�î�ø ¥� �µ¨¢ ��Àî Ǒ�� Âþ¥ Ç�î�ø (51
C2H5OH + HCOOH −→ HCO2C2H5 + H2OöÀª ü÷���¬ (¢ öÀª Âõø�þ� (� öÀª ýÂµ¨� (� °�îÂ� (Óó�À¬¤¢ ßþÂ�Ç�� ý�¤�¢ ß�Âî ×þ ��Àî ¤¢ .À�ª��üõ ö�ø¤À�û ø öÄ�Æî� ,ß�Âî ý�ûÝ�� ý�¤�¢ Âþ¥ ý�û°�îÂ� ��Þ� (52(1998 � üÜõ) ?´¨� üõÂ�ö�÷��øÂ� (¢ À�¨� ×���÷��� (� ñ�÷��� (� Â�� Û���ý¢ (Óó�(1998 � üÜõ) ?¢¤�¢ Âõø�þ� À�� ö�µ�� ñ�Øó�õ (53¸�� (¢ ¤�ú� (� �¨ (� ø¢ (Óó�(1998 � üÜõ) ?Àû¢üõ ö�È÷ �¤ °�îÂ� ×þ ¥� ÓÜµ¿õ ��÷ ø¢ ,��þ�ð ��Àî (54À�¨� ×���÷��� , À�¨� ×�õÂê (� ñ�÷�µõ , À�ûÀó�õÂê (Óó�ö��øÂ� Û�µõ � 2 � Û�Æîø¤À�û � 2 , ÛØó� Û���� � t (¢ ß�� , ö��� (�(1998 � üÜÜÞó�ß��) ?´¨� ö���� Û�µõ �2 Âõø�þ� Âþ¥ ýù¢�õ ��Àî (55ß��� Û�µõ �2 (¢ ö�µ�� Û�µõ �2 (� ö���� Û�µõý¢ �2,2 (� ö��øÂ� Û�µõý¢ �2,2 (Óó�(1998 � üÜÜÞó�ß��) ?¢¤�¢ Âõø�þ� À�� ü¨À�û ý�ûÂõø�þ� ßµêÂð ÂÑ÷ ¤¢ öøÀ� C3H4Cl2 üó�Øó�õ ñ�õÂê �� ý�ù¢�õ (565 (¢ 4 (� 6 (� 8 (Óó�(1998 � üÜÜÞó�ß��) ?´¨� üó� ¢��õ ¥� �µ¨¢ ��Àî �� ÕÜãµõ CH3CH2OCH3 (57Â�� (¢ Âµ¨� (� À�ûÀó� (� ÛØó� (Óó�(1998 � üÜÜÞó�ß��) ?À�µÆû üþ��Þ�ª °�îÂ� ×þ ¥� ��÷ ø¢ Âþ¥ ´Ô� ��Àî (58ñ�÷�µõ ø À�ûÀó�õÂê (� À�¨�×���÷��� ø À�¨�×�µ¨� (Óó�ß��� ø ß�� (¢ ñ�÷��øÂ� �1 ø ÛØó� Û��øÂ�ø�þ� (�¤¢ ö�ø¤À�û Ý�� À�� .´¨� Âþ¥ ¤�µ¡�¨ ý�¤�¢ ,Àª��üõ ´ã�¬ ø ù�ÚÈþ�õ¥� ¤¢ Ýúõ ý�ûñ�� ¥� üØþ �î ßþÀþÂ�� (59�� �� ö�øÂµ�÷ Ý�� é�ÂÏ� ¤¢ ü÷øÂµØó� ý�ûøÂÞÜì Çþ�¤� ?´Æ�� ö�øÂµ�÷ Ý�� ö��¨�ÀþÂ±�û ?¢¤�¢ ¢��ø ßþÀþÂ�� ñ�Øó�õ ×þ(1997 � üÜÜÞó�ß��) ?´¨� �¤�¬üõÂû - sp3 - ö�ø¤À�û Ý�� 4 (Óó�¼ÎÆõ - sp2 - ö�ø¤À�û Ý�� 5 (�¼ÎÆõ - sp2 - ö�ø¤À�û Ý�� 6 (�üõÂû - sp3 - ö�ø¤À�û Ý�� 6 (¢(1997 � üÜÜÞó�ß��) ?¢¤�¢ ýÂ�� Âõø�þ� À�� C3H8O (604 (¢ 3 (� 2 (� 1 (Óó�
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(1997 � üÜÜÞó�ß��) ?´¨� Âþ¥ ��±�îÂ� ©�� ý�ÎÖ÷ ´¨¤¢ °��Â� �û��þ�ð ¥� ×þ ��Àî (61
CH3C(CH3)2CH3 (III CH3CH2CH(CH3)CH3 (II CH3CH2CH2CH2CH3 (I
I > II > III (¢ I > III > II (� III > I > II (� III > II > I (Óó�(1996 � üÜÜÞó�ß��) ?´¨� ��Àî ø¤��ø¤ °�îÂ� ¼�½¬ ��÷ (62ö�µ�� Û�µõý¢ �4,4� Û��� �2 (Óó�ö�µ�� Û���� t � 4� Û�µõ �2 (�ö��Úû Û�µõýÂ� �4,2,2 (�ö���� Û�µõ �2� Û���� t �1 (¢(1996 � üÜÜÞó�ß��) ?´¨� ÓÜµ¿õ ¤�µ¡�¨ á�÷ À�� ý�¤�¢ C2H2Cl2 (634 (¢ 3 (� 2 (� 1 (Óó��ûß�Âîø¤À�û öÀª À�Æî� �¤ ÛþÀ±� ßþ� Âð� .À÷�ªüõ ÛþÀ±� �ûÀ�ûÀó� �� öÄ�Æî� ßµêÂð �� �ûÛØó� ¥� ý¤��Æ� (64(1996 � üÜÜÞó�ß��) ?À÷�ªüõ ÛþÀ±� ý�ù¢�õ á�÷ �� �� öÀª À�Æî� ¥� Å� �ûÀ�ûÀó� ,Ý�õ���ö�µî (¢ Â�� (� Âµ¨� (� À�¨� ×�Ü�Æî��Âî (Óó�(1996 � üÜÜÞó�ß��) ?´¨� ´¨¤¢�÷ 1�ûÂÞ�Ü� ¢¤�õ ¤¢ ��þ�ð ��Àî (65.À÷¤�¢ ×��î ø ù¢�¨ ýùÀ÷�ª¤�ÂØ� ý�ûÀ��ø (� .À÷�ñ�Øó�õ ´ª¤¢ (Óó�.À÷�ùÀª �µ�¨ ù�ÚÈþ�õ¥� ¤¢ ø �ûö�À�Þ�ª ý�Ü�¨ø �� üÚÞû (¢ .À�µÆû ¢�þ¥ ¤��Æ� üó�Øó�õ �Â� ý�¤�¢ (�(1995 � üÜÜÞó�ß��) ?´Æ�� ´¨�¤ �� ²� ¥� °��Â� �� CH3CH2COOH °�îÂ� ¤¢ ß�Âî ý�ûÝ�� ö��¨�ÀþÂ±�û (66

sp3 , sp3 , sp2 (¢ sp3 , sp2 , sp3 (� sp2 , sp2 , sp2 (� sp2 , sp , sp3 (Óó�?´¨� Â�×þ¢�÷ ¢Àä ��Àî �� O − Si − O ýÀ÷��� ý�þø�¥ , SiO2 ý¤�ÂØ� À��ø �� ��¤��î üÆ÷��ø�î ý�Ø±ª ¤¢ (67(1995 � üÜÜÞó�ß��) 1000 (¢ 1100 (� 1200 (� 1800 (Óó�(1992 � üÜÜÞó�ß��) ?¢¤�¢ ý¤�µ¡�¨ Âõø�þ� À�� ö��Úû (684 (¢ 6 (� 8 (� 5 (Óó�(1991 � üÜÜÞó�ß��) ?´Æ�÷ ¼�½¬ ´�ê�Âð ø §�Þó� ¢¤�õ ¤¢ ��þ�ð ��Àî (69.´¨� sp2 ´�ê�Âð ¤¢ ø sp3 §�Þó� ¤¢ ß�Âî ý�ûñ�µ��¤ø� ÀþÂ±�û (Óó�.Àû¢üõ Û�ØÈ� ýÀã� �¨ üÆ÷��ø�î ý�Ø±ª §�Þó� ø ýÀã� ø¢ ��½Ô¬ ´�ê�Âð (�.´¨� ¢¤�À÷�µ¨� ¤�Èê ø �õ¢ ¤¢ ß�Âî ¤�Àþ�� ´ó�� ´�ê�Âð (�.´¨� ´�ê�Âð ¥� Â�ý�ì §�Þó� ¤¢ ß�Âî � ß�Âî ý�ûÀ÷��� (¢¤�³Æ� , ñ�Øó�õøÂî�õ1
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(1991 � üÜÜÞó�ß��) ?¢¤�¢ ¢��ø ß��øÂ� ñ�Øó�õ ¤¢ üä�÷ �� ¥� ø À÷��� ¢�Àã� �� (70�ÞÚ�¨ À÷��� 2 ø ü� À÷��� 6 (� �ÞÚ�¨ À÷��� 5 (Óó�ü� À÷��� 2 ø �ÞÚ�¨ À÷��� 6 (¢ ü� À÷��� 1 ø �ÞÚ�¨ À÷��� 4 (�(1991 � üÜÜÞó�ß��) ?¢¤�¢ �¤ ©�� ý�ÎÖ÷ ßþÂ�ß�þ�� Âþ¥ ¢��õ ¥� ×þ ��Àî (71
CH3CH2OCH2CH3 (� CH3CH2CH2CH2OH (Óó�

CH3CH2COCH3 (¢ CH3CH2CH2CH3 (�(1991 � üÜÜÞó�ß��) ?¢¤�¢ øÂÜî�÷�õ Âõø�þ� À�� Â�¹÷¥ ´¨�¤ ö��Úû (725 (¢ 4 (� 3 (� 2 (Óó�(1990 � üÜÜÞó�ß��) ?´¨� ��Àî §�Þó� ý¤�Ü� ¤�µ¡�¨ (73ù¢ÂµÆð üó�Øó�õ (¢ ý�Üê (� üÆ÷��ø�î (� ü÷�þ (Óó�(1990 � üÜÜÞó�ß��) ?À÷¤�¢ ü¨À�û Âõø�þ� Âþ¥ ��±�îÂ� ¥� ×þ ��Àî (74
CH3CH = CHCl (III CH2 = CHCl (II CH3CH = CHCH2CH3 (Iñ�Øó�õ �¨ Âû (¢ III ø II (� II ø I (� III ø I (Óó�(1988 � üÜÜÞó�ß��) ?´¨� ��Àî ßÜ��� ü¨À�û ÛØª (75¼ÎÆõ (� üÎ¡ (Óó�§�b¤ ¤¢ ÛÊµõ üú�ø¤�ú� ø¢ (¢ üõÂû (�(1988 � üÜÜÞó�ß��) ?À�ª��üõ üó�Øó�õ ñ�õÂê ��Àî ý�¤�¢ À÷�ùÀª ýÀ���Ö±Ï ö�µî� ��÷ �� �î üÔÜµ¿õ ý�ûÂõø�þ� (76
C8H18 (¢ C8H16 (� C8H14 (� C8H8 (Óó�(1988 � üÜÜÞó�ß��) . . . üó� ñ�Øó�õ ×þ ¤¢ ß�Âî � ß�Âî ý�÷�ðø¢ À÷��� ¤�Ì� (77.¢�ªüõ ß�Âî � ß�Âî ýù¢�¨ À÷��� �� ´±Æ÷ À÷��� ý�Â÷� Çû�î ¶ä�� (Óó�.¢�ªüõ ñ�Øó�õ �� ÀþÀ� ý�ûÝ�� Çþ��ê� ´�Ü��ì ¶ä�� (�.À�îüõ ¢�þ¥ �¤ ö� ´�ó�� �¹�µ÷ ¤¢ ø ñ�Øó�õ ´�±Îì (�.Ý�ª�� �µª�À÷ ñ�õÂê ×þ �� Âõø�þ� ø¢ �î ¢�ªüõ ¶ä�� üó�Øó�õöø¤¢ Ç¡Â� ¢�¹þ� �� (¢
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��ó�Âµ¨� üÜÜÞó�ß�� ø üÜõ ����b¨Å³¨ .´¨� ù¢¤ø� ´¨¢ �� 114 g/mol Â��Â� �¤ ñ�ú¹õ ý�ù¢�õ üó�õ �Â� 2 üõÂ� ü¨¤Â� ©ø¤ �� ýÀ�ÞÈ÷�¢ (78ÂÑ÷ ¢¤�õ ñ�Øó�õ À÷���üõ ��þ�ð ��Àî .¢Âî �±¨�½õ Âþ¥ �¤�¬ �� �¤ ö� ýùÀ�û¢Û�ØÈ� Â¬��ä À¬¤¢ 3 ýÂÊ�ä ü¨¤Â� ©ø¤ ��(2005 � üÜÜÞó�ß��) ?Àª��öÄ�Æî� À¬¤¢ 28 , ö�ø¤À�û À¬¤¢ 9 , ß�Âî À¬¤¢ 63 : Â¬��ä üõÂ� À¬¤¢
(2004 � üÜÜÞó�ß��) ?À÷�ªüõ À�ó�� Â�Ç�� �û¥�ð ��Àî ,Û�±õ��� ¤���õ ý¤�î ´ó�� ßþÂµú� ¤¢ (79

NO ø CO2 (û NO ø CO (¢ NO ø H2O (� H2O ø CO2 (� H2O ø CO (Óó�?Àª��üõ Âþ¥ ¢��õ ¥� �µ¨¢ ��Àî Ǒ�� ñ�Øó�õ ßþ� .Àª��üõ C10H20O2 üó�Øó�õ ñ�õÂê ý�¤�¢ �µ¡��ª�÷ ý�ù¢�õ (80(2004 � üÜÜÞó�ß��) Â�� (û Âµ¨� (¢ ÛØó� (� ßØó� (� ß�Øó� (Óó�(2003 � üÜÜÞó�ß��) ?¢¤�¢ Âõø�þ� À�� C3H6Cl2 ñ�õÂê �� üó�Øó�õ (817 (û 3 (¢ 4 (� 5 (� 6 (Óó�(2001 � üÜÜÞó�ß��) ?´êÂð ÂÑ÷ ¤¢ ö���üõ Âõø�þ� À�� C3H8O ñ�õÂê �� üó�Øó�õ ý�Â� (826 (û 5 (¢ 4 (� 3 (� 2 (Óó�(1998 � üÜÜÞó�ß��) ?´¨� ��Àî í���þ� ©ø¤ �� Âþ¥ °�îÂ� ´¨¤¢ ��÷ (83ö�µ�� Û�µõý¢ � 5 , 2 (� ß��� Û�µõ � 4 , 2 (Óó�ßµ�� � 1 � Û�µõý¢ � 4 , 2 (¢ ß��� Û��� � 4 , 2 (�ßµ�� � 4 � Û�µõý¢ � 4 , 2 (û
Mass Spectroscopy 2
Elemental Analysis 3
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(1997 � üÜÜÞó�ß��) ?´¨� �ø�Ôµõ ��Ö� �� ×þ ��Àî Âþ¥ ý�ûß�Âîø¤À�û ß�� ¤¢ (84

�µª�¢ ÕÜã� À÷���üõ Âþ¥ ¢��õ ¥� �µ¨¢ ��Àî �� ñ�Øó�õ ßþ� .´¨� ­øÂÔõ C8H14 üó�Øó�õ ñ�õÂê �� ý�ù¢�õ (85(1996 � üÜÜÞó�ß��) ?Àª��ö�ý¢�Øó� .c ßØó� .b ö�Øó� .aö�Øó��ØÜ�¨ .f ß�Øó� .e ö�ýÂ��Øó� .d�÷�ðø¢ À÷��� ×þ ø �ÖÜ� ø¢ �� ü��Âîø¤À�û .i ö�ý¢�ÜØ�¨ .h �÷�ðø¢ À÷��� ×þ ø �ÖÜ� ×þ �� ü��Âîø¤À�û .g×���õø¤� ß�Âîø¤À�û .k �ÖÜ� ø¢ �� ü��Âîø¤À�û .j
d , e , f , h , k (û c , e , g , j (¢ c , e , g (� c , e (� f , a (Óó�(1996 � üÜÜÞó�ß��) ?´¨� ��Àî ø¤��ø¤ ñ�Øó�õ ¤¢ ß�Âî ý�ûÝ�� ÀþÂ±�û ´¨�¤ �� ²� ¥� °��Â� �� (86

sp2 , sp2 , sp2 (� sp2 , sp , sp3 (� sp , sp2 , sp (Óó�
sp3 , sp3 , sp3 (û sp3 , sp2 , sp3 (¢(1993 � üÜÜÞó�ß��) ?Àª�� ù¢�õ ×þ ¥� Ç�� éÂãõ À÷���üõ ùÀª ù¢�¢ ö�È÷ ý�ûñ�õÂê ¥� ×þ ��Àî (87

C2H6O (IV H2CO2 (III C2H2Cl2 (II CH4O (I
IV ÍÖê (û III ÍÖê (¢ IV ø II (� II ø I (� III ø II , I (Óó�(1992 � üÜÜÞó�ß��) ?´Æ�� ø¤��ø¤ ñ�Øó�õ ¼�½¬ ��÷ (88ñ�e � 4 ö����Û��� � 2 ���õ� � 3 (� ñ�e � 4 ö�������õ� � 3 Û��� � 2 (Óó�ñ�e � 1 ö�µ��Û�µõ � 3 ���õ� � 4 (¢ ñ�e � 5 ö�µ�����õ� � 4 Û�µõ � 3 (�ñ�e � 1 ö�µ��Û�µõ � 3 ���õ� � 2 (û?Àª��üõ ©�� ý�ÎÖ÷ ßþÂ���� ý�¤�¢ �ûö� ¥� ×þ ��Àî .À÷¤�¢ ü÷�ÆØþ �f±þÂÖ� üó�õ �Â� Âþ¥ ý�ûñ�Øó�õ (89(1991 � üÜÜÞó�ß��)

CH3CH2CH2SH (� C2H5OC2H5 (� CH3CH2CH2CH2CH3 (Óó�
CH3CH2CH2CH2OH (û (CH3)2NC2H5 (¢
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Â��b õ üÜõ�ä ý�ûùøÂð ,ö� ý¤�µ¡�¨ ñ�õÂê �� ���� �� .¢�ªüõ ´ê�þ �ûÙ�ÆÜð ¤¢ �î ´¨� ý�ù¢�õ À�¨�×�µ¨�þ (90(1990 � üÜÜÞó�ß��) .À��î É¿Èõ �¤ÛØó� , À�ûÀó� , ö�µî , À�¨� ×�Ü�Æî��Âî (Óó�À�ûÀó� , ÛØó� , ö�µî , Â�� (�ÛØó� , ñ��ê , Â�� , ö�µî , À�¨� ×�Ü�Æî��Âî (�ö�µî , À�¨� ×�Ü�Æî��Âî , ñ��ê , Âµ¨� (¢ö�µî , Âµ¨� , ñ��ê , ÛØó� (û(1989 � üÜÜÞó�ß��) ?À��î Ý¨¤ ñ�Øó�õ ßþ� ý�Â� À�÷���üõ ÂÚþ¢ Âõø�þ� À�� ñ�µÔ÷ � 2 ©¤�Þª öøÀ� (91
1 (û 2 (¢ 3 (� 7 (� 0 (Óó�
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�¢�÷�î üÜÜÞó�ß�� ø üÜõ ����b¨üÜõ�ä ý�ûùøÂð ¥� ¢¤�õ �¨ .¢ø¤üõ ¤�î �� ��µê� À® ý�û�È�ª ¤¢ ÇÔ���Âê ý�ãª� �£�� ö���ä �� Âþ¥ ýù¢�õ (92(2005 � üÜÜÞó�ß��) :¥� À÷��¤�±ä ñ�Øó�õ ßþ�
OH OH ö�µî , Âµ¨� , ÛØó� (� ö�µî , Â�� , ÛØó� (Óó�ñ��ê , ö�µî , Â�� (¢ ñ��ê , ö�µî , Âµ¨� (�ñ��ê , Â�� , Âµ¨� (û?´¨� �� À�� (ü¨À�û ý�ûÂõø�þ� ßµêÂð ÂÑ÷ ¤¢ ��) C5H10 ß�Âîø¤À�û ý�ÖÜ�Â�è ý�ûÂõø�þ� Ûî ¢�Àã� (93(2005 � üÜÜÞó�ß��) 10 (û 8 (¢ 6 (� 5 (� 4 (Óó�°�îÂ� ßþ� í���þ� ¼�½¬ ��÷ .¢�ªüõ ù¢ø�ê� ßþ��� �� ö�µî� ¢Àä Çþ��ê� ý�Â� ÛÞØõ ×þ ö���ä �� Âþ¥ °�îÂ� (94?´Æ��(2004 � üÜÜÞó�ß��) ßµ�� -2- Û�µõýÂ� -4,2,2 (� ßµ�� -1- Û�µõýÂ� -4,2,2 (Óó�ßµ�� -1- Û�µõýÂ� -4,4,2 (¢ ßµ�� -5- Û�µõýÂ� -4,2,2 (�ßµ�� -2- Û�µõýÂ� -4,4,2 (ûñ�õÂê ø ¢�ªüõ ù¢�Ôµ¨� üÞþ�¤ ý�û���ª�÷ ¤¢ ùÀ��îßþÂ�ª ö���ä �� �î ü±�îÂ� ,´¨� ���¤�³¨� �� ¯��Âõ 96 ø 95 ����¨ •:´¨� Âþ¥ ÛØª �� ö� ý¤�µ¡�¨

O

O

O

CH3

NH2

NHOOC

H(2004 � üÜÜÞó�ß��) :�� ´¨� Â��Â� ���¤�³¨� ñ�Øó�õ ×þ ¤¢ ß�Âî ý�ûÝ�� ¢�Àã� (9516 (û 15 (¢ 14 (� 13 (� 12 (Óó�.´¨� . . . . . . üÜõ�ä ý�ûùøÂð ý�¤�¢ ���¤�³¨� (96(2004 � üÜÜÞó�ß��)À�¨�×�Ü�Æî��Âî ø Âµ¨� ,ß�õ� (� ö�µî ø ÛØó� ,ß�õ� (� ö�µî ø Âµ¨� ,ß�õ� (Óó�À�¨�×�Ü�Æî��Âî ø ö�µî ,ÛØó� (û À�¨�×�Ü�Æî��Âî ø ß�õ� ,ÛØó� (¢
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.Àª��üõ Âþ¥ �¤�¬�� ö� ¤�µ¡�¨ ø ¢Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ ��úµó� À® ø ¢¤¢ À® ýø¤�¢ ö���ä �� ,���Æ�ó�¨ (97(2003 � üÜÜÞó�ß��) :¥� À÷��¤�±ä ñ�Øó�õ ßþ� ¤¢ üÜõ�ä ý�ûùøÂð
Â�� ,À�¨�×�Ü�Æî��Âî (� ö�µî ,Â�� (� ö�µî ,Âµ¨� (Óó�ö�µî ,À�¨�×�Ü�Æî��Âî (û Âµ¨� ,À�¨�×�Ü�Æî��Âî (¢(2002 � üÜÜÞó�ß��) ?¢�ªüõ ¯��Âõ ÛØó� ×þ �� Âþ¥ üó�Øó�õ ý�ûñ�õÂê ¥� ×þ��Àî (98

(CH3)2O (� C2H5COOH (� CH3CHO (Óó�
(CH3)3COH (û (CH3)2CO (¢(2001 � üÜÜÞó�ß��) ?Àª�� ü¨À�û Âõø�þ� ´Ô� ×þ ýùÀ�û¢ ö�È÷ À÷���üõ Âþ¥ ý�ûñ�õÂê ¥� ×þ ��Àî (99

HClCCHCl (� HClCCH2 (� Cl2CCH2 (Óó�
HCl2CCHCl2 (û HCl2CCH2Cl (¢(2001 � üÜÜÞó�ß��) ?¢¤�¢ ýÂÔÆÞ�� ¤�Èê ¤¢ �¤ ©�� ý�ÎÖ÷ ßþÂ�ß�þ�� Âþ¥ ¢��õ ¥� ×þ ��Àî (100

C(CH3)4 (� (CH2)6 (� C6H6 (Óó�
CH3CH2CH(CH3)2 (û CH3(CH2)3CH3 (¢(2001 � üÜÜÞó�ß��) ?Àª��üÞ÷ (−OH) Û�Æîø¤À�û ùøÂð Ûõ�ª Âþ¥ ��±�îÂ� ¥� ×þ ��Àî (101

CH2O (� CH4O (� H2O (Óó�
C6H6O (û H2SO4 (¢(2000 � üÜÜÞó�ß��) ?¢¤�¢ �¤ ©�� ý�ÎÖ÷ ßþÂ���� Âþ¥ ¢��õ ¥� ×þ ��Àî (102

CH3(CH2)2OH (� CH3CO2CH3 (� CH3COCH3 (Óó�
CH3CHOHCH3 (û CH3(CH2)2CH3 (¢(1999 � üÜÜÞó�ß��) ?¢¤�¢ íÂµÈõ öøÂµØó� Çª �� ýÀ÷��� Âþ¥ ý�ûñ�Øó�õ ¥� ×þ ��Àî (103

C2H4 (û C6H6 (¢ C2H2 (� CO2 (� C2H6 (Óó�(1999 � üÜÜÞó�ß��) ?À�û¢üõ ýÀ�¨� ñ�Ü½õ �� ¤¢ Âþ¥ ��±�îÂ� ¥� ×þ ��Àî (104
CH3CH2OH (� CH3CH2NH2 (� CH3CH2COOH (Óó�

CH3OCH3 (û CH3CH2CH3 (¢(1998 � üÜÜÞó�ß��) ?´¨� ÛØó� ×þ Âþ¥ ��±�îÂ� ¥� ×�õ�Àî (105
CH3 − OH (� CH3CHO (� CH3 − CO − CH3 (Óó�

CH3 − COOH (û CH4 (¢(1998 � üÜÜÞó�ß��) ?À�µÆ�÷ �½Ô¬ ×þ ¤¢ �ûÝ�� Âþ¥ ý�úó�Øó�õ ¥� ×þ ��Àî ¤¢ (106
H2CO (û H2O (¢ C6H6 (� C2H4 (� CH4 (Óó�
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(1997 � üÜÜÞó�ß��) ?Àª�� ÛØó� ×þ �� ÕÜãµõ À÷���üÞ÷ Âþ¥ ý�ûñ�õÂê ¥� ×þ ��Àî (107
C2H4O3 (û C2H7N (¢ C7H7NO (� C2H6O2 (� CH4O (Óó�.À�ª��üõ . . . ø . . . Û��ø¥�ð ë�Âµ�� üÜ¬� ñ�Ê½õ ø¢ ,À�îüõ ¤�î ü��¡ �� �î Û�±õ��� ¤���õ ×þ ¤¢ (108(1997 � üÜÜÞó�ß��)

NO , H2O (� H2O , CO2 (� H2O , CO (Óó�
NO , CO2 (û NO , CO (¢
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