
.´¨� 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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�ûñ�Ü½õ �ØþÂõ� üÜÜÞó�ß�� ø üÜõ ����b¨?¢�Þ÷ ý¤ø�âÞ� �� ýø¤ ö���üÞ÷ ©¢�þ¥ ´�ó�� ÂÏ�¡ �� �¤ ¥�ð ��Àî (1(2006 � üÜõ)
HCl (¢ CH4 (� CO (� H2 (Óó���Àî ,Ý��îüõ ¯�Ü¿õ �¤ À�Ôó�¨ ÝþÀ¨ ø ��Âµ�÷ ùÂÖ÷ ¤��õ 0/1 ý�ûñ�Ü½õ ¥� ýø�Æõ ý�ûÝ¹� �î üõ�Ú�û (2?Àû¢üõ ýø¤ Âþ¥ Ç�î�ø(2006 � üÜõ)

Ag2+(aq) + S2−(aq) −→ AgS(s) (� Ag+(aq) + S−(aq) −→ AgS(s) (Óó�
Ag+(aq) + S2−(aq) −→ Ag2S(s) (¢ Ag2+(aq) + S−(aq) −→ AgS2(s) (�Àþ�� �¤ ö� ¤��õ 18/0 ��Üè ñ�Ü½õ ¥� üÞ¹� �� À�¨�×þ¤�Ôó�¨ ¤��õ 1/0 ñ�Ü½õ Âµ�ó 2/5 ßµ¡�¨ ý�Â� (3?´ª�¢Â�(2006 � üÜõ) 139 mL (¢ 69/4 mL (� 14/4 mL (� 7/20 mL (Óó�?¢Âî Û� �� ¤¢ ö���üõ �¤ öÄ�Æî� ¤�ÀÖõ ßþÂ�Ç�� Âþ¥ Íþ�Âª ¥� ×þ ��Àî ¤¢ (4(2006 � üÜõ) ��� ¤�Èê ø ß�þ�� ý�õ¢ (� ��� ¤�Èê ø ��� ý�õ¢ (Óó�ß�þ�� ¤�Èê ø ß�þ�� ý�õ¢ (¢ ß�þ�� ¤�Èê ø ��� ý�õ¢ (�.À��î ��Æ� �¤ ñ�Ü½õ ý�µþ¤��õ ,Àª�� 1/038 g/cm3 üó�Ú� ý�¤�¢ �� ¤¢ KI üõÂ� À¬¤¢ 5/0 ñ�Ü½õ Âð� (5(2006 � üÜÜÞó�ß��)0/625 M (¢ 0/500 M (� 0/313 M (� 0/0301 M (Óó�?¢Âî í�� �¤ ø¤ù¢��� ý�û¾þ ýÂ�Ç�� ´äÂ¨ �� ö���üõ Âþ¥ ýù¢�õ ��Àî ñ��õ 0/3 ñ�Ü½õ ¥� Âµ�ó 1/0 �� (6(2006 � üÜÜÞó�ß��)

CaCl2 (¢ KNO3 (� NaBr (� C6H12O6 (Óó�Àõ�� ø¢ ßþ� ¥� ýÂ��Â� ¤�ÀÖõ Âð� .À�ª��üõ ¢�Âðüµ÷�¨ ý��¤¢ 114 ø 112 �ø£ ¯�Ö÷ ý�¤�¢ Éó�¡ ýù¢�õ ø¢ (7?´¨� ¤Àì�� Û¬�� ¯�Ü¿õ �ø£ ý�ÎÖ÷ ,Ýþ¤ø�¤¢ ���ó� �¤�¬ �� �¤(2005 � üÜõ) 1120C Â��Â� (� 1120C ¥� Â�Ýî (Óó�1140C ¥� Â�Ç�� (¢ 1140C ø 1120C ß�� (�?À�îüõ �À�� Çþ��ê� ,âþ�õ ×þ ý�õ¢ Çþ��ê� �� Âþ¥ «��¡ ¥� ×þ ��Àî (8(2005 � üÜõ) ü½Î¨ ÇÈî (II ¤�¿� ¤�Èê (I��Àî º�û (¢ ¢¤�õ ø¢ Âû (� II ÍÖê (� I ÍÖê (Óó�
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ýùÀ�û¢ö�È÷ Âþ¥ ý�û¤�¢�Þ÷ ¥� ×þ ��Àî ,Ý�þ��ê��� À�Æîø¤À�ûÝþÀ¨ ñ�Ü½õ üõ�¤� �� À�¨�×�µ¨� ñ�Ü½õ �� Âð� (9?´¨� ùÀª éÂÊõ À�Æîø¤À�ûÝþÀ¨ Ý¹� °Æ� Â� üØþÂµØó� üþ�÷�¨¤ Â��ç�(2005 � üÜÜÞó�ß��)
(2005 � üÜÜÞó�ß��) ?¢�ªüõ ¢�þ¥ ,Âþ¥ ¢¤��õ ¥� ×þ ��Àî Çþ��ê� �� âþ�õ ¤¢ ¥�ð ×þ ´�ó�� (10âþ�õ ý�õ¢ (II ¥�ð ¤�Èê (I��Àî º�û (¢ ¢¤�õ ø¢ Âû (� II ÍÖê (� I ÍÖê (Óó�?Àª��üõ 250C ý�õ¢ ¤¢ ¤�¿� ¤�Èê ßþÂ�Ç�� ý�¤�¢ Âþ¥ ��ãþ�õ ¥� ×þ ��Àî (11(2004 � üÜõ) (C3H5(OH)3) ñøÂÆ�Üð (� (C4H10) ö���� (Óó�(C3H7OH) ñ�÷��øÂ� (¢ (C8H18) ö�µî� (�1 �� 2 ´±Æ÷ �� (C3H6Br2) ö��øÂ� �õøÂ�ý¢ ø (C2H4Br2) ö��� �õøÂ�ý¢ âþ�õ ø¢ ¥� ñ�Ü½õ ×þ ßµ¡�¨ ý�Â� (12.Àþ¤ø� ´¨¢ �� �¤ ¯�Ü¿õ ¤�¿� ¤�Èê ,ùÀª ù¢�¢ ��ä�Ï� �� ���� �� .Ýþ�ù¢Âî ù¢�Ôµ¨�(2004 � üÜÜÞó�ß��)

C3H6Br2 C2H4Br2 ù¢�õ127 173 (mmHg) ¤�¿� ¤�Èê142 mmHg (¢ 150 mmHg (� 158 mmHg (� 300 mmHg (Óó�ñ�Ü½õ ¤¢ Ýþ���õ ý�ûö�þ üõÂ� À¬¤¢ Âð� .Àª��üõ 1/17 g/mL üó�Ú� ý�¤�¢ �� ¤¢ ÀþÂÜî Ýþ���õ ñ�Ü½õ (13?¢¤�¢ ¢��ø Cl− ö�þ ñ�õ À�� ñ�Ü½õ ßþ� ¥� 300 mL ¤¢ ,Àª�� 5/10 Â��Â�(2004 � üÜÜÞó�ß��)1/47 mol (¢ 0/737 mol (� 0/627 mol (� 0/368 mol (Óó�?Àª��üõ C12H22O11 ¤��õ 0/30 ñ�Ü½õ �� Â�×þ¢�÷ ü�ø£ ý�ÎÖ÷ ý�¤�¢ Âþ¥ ü�� ñ�Ü½õ ��Àî (14(2004 � üÜÜÞó�ß��)
CuCl2 ¤��õ 0/15 (� AlCl3 ¤��õ 0/075 (Óó�

C6H12O6 ¤��õ 0/60 (¢ NaCl ¤��õ 0/30 (�?Àª��üõ �� ¤¢ ñ�Ü½õ�÷ ��±�îÂ� ßþÂ�Ýî ý�¤�¢ Âþ¥ ö��÷� ��Àî (15(2003 � üÜõ)
SO2−4 (¢ CO2−3 (� NO−3 (� Cl− (Óó�?Àª��üõ ©�� ý�ÎÖ÷ ßþÂ�Ç�� ý�¤�¢ ,Âþ¥ ×Þ÷ ��Àî ¥� ñ��õ 0/15 ñ�Ü½õ (16(2003 � üÜõ)

CH3OH (¢ CuSO4 (� NaBr (� CaCl2 (Óó�
www.ShimiPedia.ir

https://www.shimipedia.ir


?¢�ªüõ âþ�õ ×þ ¤�¿� ¤�Èê Çþ��ê� ¶ä�� Âþ¥ ¢¤��õ ¥� ×þ ��Àî (17(2003 � üÜõ) âþ�õ ¢�¥� ¼Î¨ Çþ��ê� (II �õ¢ Çþ��ê� (I��Àî º�û (¢ ¢¤�õ ø¢ Âû (� II ÍÖê (� I ÍÖê (Óó�¥� Âµ�óüÜ�õ 20 ö¢Âî ¢Â¨ �� ,ø¤��ø¤ ´�ó�� ü�½�õ Õ±Ï (18ùÀª Û� ýù¢�õ ¥� �Â�ð À�� 00C ý�õ¢ �� 600C ý�õ¢ �� á�±ª� ñ�Ü�½õ?¢Âî ¤�Ü±µõ ö���üõ �¤8 g (Óó�12 g (�25 g (�35 g (¢(2003 � üÜÜÞó�ß��)¥� Å� �� Ý��î ¯�Ü¿õ H2SO4 ¤��õ 1/0 ñ�Ü½õ 10 L � � Àþ�� �¤ H2SO4 ¤��õ 6/0 ñ�Ü½õ ¥� üÞ¹� �� (19?¢�ª ÛþÀ±� H2SO4 ¤��õ 3/0 ñ�Ü½õ Âµ�ó 20 �� ö¢Âî Õ�ì¤(2003 � üÜÜÞó�ß��) 10 L (¢ 8/3 L (� 5/0 L (� 1/7 L (Óó�ñ�Ü½õ ßþ� ¤¢ NaOH ý�µþ¤��õ .´¨� 1/33 g/cm3 Â��Â� NaOH üõÂ� %30 Ûõ�ª ü�� ñ�Ü½õ ×þ üó�Ú� (20?´¨� ¤Àì��(2003 � üÜÜÞó�ß��) 33/2 M (¢ 16/0 M (� 9/98 M (� 8/25 M (Óó�(2003 � üÜÜÞó�ß��) ?¢�ªüõ âþ�õ ¤¢ ¥�ð ´�ó�� Çû�î ¶ä�� Âþ¥ ��Â��ç� ¥� ×þ ��Àî (21¤�Èê Çû�î (II �õ¢ Çþ��ê� (I��Àî º�û (¢ ¢¤�õ ø¢ Âû (� II ÍÖê (� I ÍÖê (Óó�ñ�Ü½õ ×þ , Pb(NO3)2 ¤��õ 0/10 ñ�Ü½õ Âµ� ó 0/10 ø Àõ�� ÀþÂÜîÝþÀ¨ ñ�õ 0/040 ö¢Âî ¯�Ü¿õ �� (22(2002 � üÜõ) ?´¨� Â�Ç�� �÷�õ�¨ ßþ� ¤¢ ö�þ ��Àî ´ÑÜè .Ýþ��µ¡�¨ ´¡���Øþ ø ßÚÞû
Na+ (¢ Pb2+ (� NO−3 (� Cl− (Óó��� �¤ ù¢�õ �¨ ßþ� Âð� .À÷�ªüõ Û� Ýû ¤¢ üµ±Æ÷ Âû �� �� ø ñ�÷��� �õ� ´¨� ñ�Ü½õ�÷ �� ¤¢ (C6H14) ö��Úû (23?Àû¢üõ ö�È÷ Âµú� �¤ �ûö� ýÂ�ð¤�Âì Âþ¥ ÛØª ��Àî ,´¨� Â�Ýî �Þû ¥� ö��Úû üó�Ú� �î Ý�÷�À� ø Ý��î ¯�Ü¿õ Ýû(2002 � üÜõ)

4 éÂÒ (¢ 3 éÂÒ (� 2 éÂÒ (� 1 éÂÒ (Óó�
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ý�±¨�½õ ý�Â� Âþ¥ �¤�±ä ��Àî .´¨� 1/178 g/cm3 Â��Â� �� ¤¢ H2SO4 üõÂ� %25 ñ�Ü½õ ×þ üó�Ú� (24?¢ø¤üõ ¤�î �� ñ�Ü½õ ý�µþ¤��õ(2002 � üÜÜÞó�ß��)(H2SO4 = 98 g/mol) 0/25× 117898 (� 0/25× 98× 1178 (Óó�11780/25× 98 (¢ 0/2598× 1178 (�©�� ø �ø£ ¯�Ö÷ ø �µêÂð ¤�Âì Éó�¡ ñ�� ×þ ¤¢ �î ´¨� ü¹�¨�õ¢ ÂÚ÷�È÷ ý¢�Þä Í¡ ß�óø� Âþ¥ ÛØª ¤¢ (25ö�È÷ üµ¨¤¢ �� �¤ ©�� ø �ø£ ¯�Ö÷ ¸�¨�õ¢ ��Àî ,Ý��î �ê�®� ñ�� �� ¤�Âa ê Â�è Ǒ�� ×þ Âð� .´¨� ùÀª É¿Èõ ö� ýø¤?Àû¢üõ(2002 � üÜÜÞó�ß��) 1 (Óó�2 (�3 (�4 (¢?Àþ�üõ ´¨¢ �� Âþ¥ ���Ê½õ ��Àî ,Ý��îüõ ¯�Ü¿õ �¤ (NH4)2S ø CuCl2 ý�ûñ�Ü½õ �î üõ�Ú�û (26(2001 � üÜõ)
CuS(s) ø NH4Cl(aq) (� CuS(aq) ø NH4Cl(s) (Óó�

CuS(s) ø NH4Cl(s) (¢ CuS(aq) ø NH4Cl(g) (�Ý þÀ¨ ¤�� õ 1/47 ñ� Ü½õ Â µ � óü Ü � õ 23/70 ý�Ü �¨ø � � À �¨� ×þ¤�Ô ó�¨ ¥� ýÂ µ � óü Ü � õ 1/50 ý�� ÷�Þ ÷ (27.À��î �±¨�½õ �¤ À�¨� ´ÑÜè .¢�ªüõ ü·�¡ À�Æîø¤À�û(2001 � üÜõ) 0/181 M (¢ 6/30 M (� 11/6 M (� 23/2 M (Óó�(2001 � üÜõ) ?Àû¢üõ ö�È÷ �¤ �ûÂ�çµõ ß�� ¼�½¬ üÏ�±�¤� ��þ�ð ��Àî (28ß�þ�� ©�� ý�ÎÖ÷ ←− ¢�þ¥ Â�¿±� ∆H (� ¢�þ¥ Â�¿±� ∆H ←− ¢�þ¥ ¤�¿� ¤�Èê (Óó�ß�þ�� Â�¿±� ´äÂ¨ ←− ß�þ�� ©�� ý�ÎÖ÷ (¢ ��� ©�� ý�ÎÖ÷ ←− ß�þ�� ¤�¿� ¤�Èê (�(2001 � üÜõ) ?¢¤�Áðüõ Â���b� âþ�õ ¤�¿� ¤�Èê Â� Âþ¥ Ûõ��ä ¥� ×þ ��Àî (29âþ�õ ý�õ¢ (¢ âþ�õ ý��� ¢�¥� Ý¹� (� âþ�õ ¢�¥� ¼Î¨ (� âþ�õ Ý¹� (Óó�(2001 � üÜõ) ?¢¤�¢ 250C �� ¤¢ �¤ ñ�½÷� ´�Ü��ì ßþÂ�Ç�� Âþ¥ ýù¢�õ ��Àî (30
C2H5OC2H5(l) (¢ (C2H5)2NH(l) (� O2(g) (� N2(g) (Óó�(2001 � üÜÜÞó�ß��) ?´¨� ¤Àì�� ö�µ³û ø ö��Úû ¤��õÝû ¯�Ü¿õ ü±þÂÖ� ©�� ý�ÎÖ÷ (31(980C : ö�µ³û ©�� ý�ÎÖ÷ ø 690C : ö��Úû ©�� ý�ÎÖ÷ )980C (¢ 690C (� 980C ø 690C ß�� (� 690C ¥� Â�Ýî (Óó�
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�� ö�µÆ�� ö¢¤ø� ß�þ�� ¥� Å� .´¨� 17/5 mmHg Â��Â� 200C ý�õ¢ ¤¢ �� ¤�¿� ¤�Èê (32(.À÷�õüõ ´��� �õ¢ À��î ­Âê) ?¢�ªüõ ¤Àì�� �� ¤�¿� ¤�Èê ,üÜãê á�Ô�¤� ÓÊ÷8/77 mmHg (Óó�17/54 mmHg (�35/08 mmHg (�17/54 mmHg ø 8/77 mmHg ß�� (¢(2001 � üÜÜÞó�ß��)(2000 � üÜõ) ?¢�ªüõ Û� �� ¤¢ ýÂ�Ýî ö���õ �� Âþ¥ ýù¢�õ ��Àî (33
CaCO3 (¢ Ca(HCO3)2 (� KHCO3 (� K2CO3 (Óó�¥� Å� ,Ý��îüõ �ê�®� HCl ý¤�ÀÖõ ñ�Ü½õ �� �î üõ�Ú�û .Àª��üõ Âþ¥ ý�ûö�þ ¥� üØþ ý�¤�¢ üÚ÷¤ü� ñ�Ü½õ (34?´¨� ��Àî ÂÑ÷ ¢¤�õ ö�þ .¢�ªüõ Û�ØÈ� Ù÷¤ À�Ô¨ ü��¨¤ ö¢Âî �Âð(2000 � üÜõ)

Pb2+ (¢ Hg2+2 (� Cu2+ (� Ag+ (Óó�?´¨� ùÀ÷�ª�À� ý���� ´þ¤�Âa ê é�µ¡� §�¨� Â� ,Âþ¥ ý¥�¨�À� ©ø¤ ��Àî (35(2000 � üÜõ) Â�ÎÖ� (� ö¢Âî é�¬ (Óó�ýÁè�î üê�Âð���õøÂî (¢ ñ�� �� ý¥�¨�À� (�?´¨� ¥��÷ ö� ¤��õ 8/00 ñ�Ü½õ ¥� üÞ¹� �� �� HCl ¤��õ 1/6 ñ�Ü½õ Âµ�óüÜ�õ 150 ý��ú� ý�Â� (36(2000 � üÜõ) 12/0 mL (¢ 18/8 mL (� 24/0 mL (� 30/0 mL (Óó�¤�¿� ¤�Èê ,À÷�Þ� ´��� éÂÒ ý�õ¢ ø Ý��î Â��Â� ø¢ �¤ âþ�õ ¤�ÀÖõ Âð� .¢¤�¢ ¤�Âì âþ�õ ý¤�ÀÖõ �µÆ�Â¨ éÂÒ ×þ ¤¢ (37?À�îüõ ýÂ��ç� �� âþ�õ(2000 � üÜõ) .À��þüõ Çû�î (� .À��þüõ Çþ��ê� (Óó�.À��þ Çû�î �þ Çþ��ê� ´¨� ßØÞõ âþ�õ á�÷ �� �µÆ� (¢ .À÷�õüõ ´��� (�?¢Âî ý¤ø�âÞ� �� ýø¤ ö���üÞ÷ �f ¬� ù�ÚÈþ�õ¥� ¤¢ �¤ ¥�ð ��Àî (38(2000 � üÜõ)
NH3 (¢ CO2 (� O2 (� Ar (Óó�ö�þ ´ÑÜè .¢�ªüõ ¯�Ü¿õ Na3PO4 ¤��õ 0/30 ñ�Ü½õ 50 mL �� Na2SO4 ¤��õ 0/10 ñ�Ü½õ 20 mL (39?´¨� ¤Àì�� Û¬�� ñ�Ü½õ ¤¢ Na+(2000 � üÜÜÞó�ß��) 0/70 M (¢ 0/48 M (� 0/24 M (� 0/15 M (Óó�(1999 � üÜÜÞó�ß��) ?¢�ªüõ Û� Â�ö�¨� ü±ÎìÂ�è ñ�� ×þ ¤¢ ù¢�õ ��Àî (40¢Âð�ð (¢ Àþ¤���Üê Ý�µ�ó (� ´�ê�Âð (� �î�Üð (Óó�
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?¢¤�¢ ¢��ø Na+ ö�þ ñ�õ À�� Na3PO4 ¤��õ 0/40 ñ�Ü½õ 20 mL ¤¢ (41(1999 � üÜÜÞó�ß��)0/20 mol (¢ 0/050 mol (� 0/024 mol (� 0/0080 mol (Óó�?¢¤�¢ üÚµÆ� Âþ¥ Ûõ��ä ¥� ×þ ��Àî �� �µÆ�Â¨ éÂÒ ×þ ¤¢ âþ�õ ×þ ¤�¿� ¤�Èê (42(1999 � üÜÜÞó�ß��) âþ�õ §�Þ� ¼Î¨ ö���õ (III âþ�õ ¤�ÀÖõ (II âþ�õ ý�õ¢ (I¢¤�õ �¨ Âû (¢ III ø I (� II ÍÖê (� I ÍÖê (Óó�?Àª�� �µª�¢ ¢��ø À÷���üõ ¥�ê À�� Â·î�À� ,´¨� ùÀª Û�ØÈ� ù¢�õ ×þ ¥� �î �÷�õ�¨ ×þ ¤¢ (43(1999 � üÜÜÞó�ß��) 4 (¢ 3 (� 2 (� 1 (Óó�?´¨� ´¨¤¢ Âþ¥ �¤�±ä ��Àî (44.´¨� ´±·õ ý¢Àä ö�ª¢¤�À÷�µ¨� ´ó�� ¤¢ �ûÂÊ�ä ý��Üî ý�Â� S0 ¤�ÀÖõ (I.´¨� ´±·õ ý¢Àä ü�� ý�ûö�þ ý��Üî ý�Â� ∆S0 ¤�ÀÖõ (II(1999 � üÜÜÞó�ß��) .´¨� ´±·õ ý¢Àä ý¢�¡��¢�¡ ý�ûÇ�î�ø ý�Â� ∆S0 ¤�ÀÖõ (III¢¤�õ �¨ Âû (¢ III ø II (� II ÍÖê (� I ÍÖê (Óó�(1998 � üÜõ) ?´¨� �� ¤¢ ´�ó�� ßþÂ�Ýî ý�¤�¢ Âþ¥ ýù¢�õ ��Àî (45
PbCl2 (¢ K2SO4 (� Na3PO4 (� Al(NO3)3 (Óó�?´¡�¨ ö���üõ �¤ ö� ¤��õ 0/15 ñ�Ü½õ ¥� üÞ¹� �� HCl ¤��õ 12 ñ�Ü½õ Âµ�óüÜ�õ 7/5 ßµª�¢ �� (46(1998 � üÜõ) 6/0× 102 L (¢ 6/0 L (� 0/60 L (� 0/060 L (Óó��¤ ©ø¤ ��Àî ¤�î ßþ� ý�Â� .À�î ��ú� �¤ NaCl ¤��õ 0/10 ñ�Ü½õ Âµ� óüÜ�õ 250/0 Àû��¡üõ ý¥�õ�Ç÷�¢ (47?À��îüõ ¢�ú�È��(1998 � üÜõ)(NaCl = 58/4 g/mol) .Ý��îüõ �ê�®� �� Âµ�óüÜ�õ 250/0 �� �¤ NaCl �Âð 5/84 (Óó�.Ý��îüõ �ê�®� �� Âµ�óüÜ�õ 250/0 �� �¤ NaCl �Âð 1/46 (�.Ý�÷�¨¤üõ Âµ�óüÜ�õ 250/0 �� �¤ ñ�Ü½õ Ý¹� ø ù¢Âî Û� �� Âµ�óüÜ�õ 50 ¤¢ �¤ NaCl �Âð 5/84 (�.Ý�÷�¨¤üõ Âµ�óüÜ�õ 250/0 �� �¤ ñ�Ü½õ Ý¹� ø ù¢Âî Û� �� Âµ�óüÜ�õ 50 ¤¢ �¤ NaCl �Âð 1/46 (¢?¢¤�¢ Ý�ÖµÆõ Â���b� âþ�õ ×þ ¤�¿� ¤�Èê ýø¤ Â� Âþ¥ Ûõ�ä ��Àî (48(1998 � üÜõ) âþ�õ ¢�¥� ¼Î¨ (¢ âþ�õ Ý¹� (� âþ�õ ýø¤ ý��û ¤�Èê (� �õ¢ (Óó�?Àª��üõ �¤�¢ �¤ �� ¤¢ ´�ó�� ¤�ÀÖõ ßþÂ�Ç�� Âþ¥ ýù¢�õ ��Àî (49(1998 � üÜõ) ö�µ�� (¢ ��µ¨� Û�µõ (� ö��� øÂÜî (� ß�õ� Û��� (Óó�
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�¤ Cl− ý�µþ¤��õ .¢�ªüõ �ê�®� AlCl3 ¤��õ 0/40 ñ�Ü½õ 45 mL �� MgCl2 ¤��õ 0/20 ñ�Ü½õ 15 mL (50.À��î ��Æ� üþ�ú÷ ñ�Ü½õ ¤¢(1998 � üÜÜÞó�ß��) 0/30 M (¢ 0/35 M (� 0/60 M (� 1/0 M (Óó�?Àû¢üõ ö�È÷ ∆H(Â�¿±�) ø üó�Øó�õ ß�� ý�ûøÂ�÷ ,¤�¿� ¤�Èê ß�� �¤ ¼�½¬ ¯�±�¤� ��þ�ð ��Àî (51(1998 � üÜÜÞó�ß��)
∆H(Â�¿±�) üó�Øó�õ ß�� ý�ûøÂ�÷ ¤�¿� ¤�ÈêÝî Ó�ã® ¢�þ¥ (Óó�ï¤�� ý�ì ¢�þ¥ (�ï¤�� Ó�ã® Ýî (�Ýî ý�ì Ýî (¢(1997 � üÜÜÞó�ß��) ?´¨� ¤Àì�� �� �Âð 200 ¤¢ ñ�÷�µõ �Âð 160 ö¢Âî Õ�ì¤ ¥� Û¬�� ñ�Ü½õ ý�µ�ó��õ (5225/0 m (¢ 10/0 m (� 5/0 m (� 1/0 m (Óó�ñ�Ü½õ Âµ�óüÜ�õ 200/0 �� HCl ¤��õ 0/50 ñ�Ü½õ Âµ�óüÜ�õ 50/0 ö¢Âî ¯�Ü¿õ ¥� Û¬�� ñ�Ü½õ H+ ´ÑÜè (53?´¨� ¤Àì�� HCl ¤��õ 0/25(1997 � üÜÜÞó�ß��) 0/45 M (¢ 0/40 M (� 0/35 M (� 0/30 M (Óó�?¢Âî �±¨�½õ ö���üõ HCl ü�� ñ�Ü½õ üó�Ú� ø üó�õ ÂÆî ö¢�� É¿Èõ �¤�¬ ¤¢ �¤ üþ�û´ÑÜè �� (54(1997 � üÜÜÞó�ß��) üõÂ� À¬¤¢ (III �µþ¤��õ (II �µ�ó��õ (I�¨ Âû (¢ II ø I (� III ÍÖê (� I ÍÖê (Óó��f �Þµ�� ö����î ßþ� .Àû¢üõ Û�ØÈ� ��¨¤ SO2−4 ø CO2−3 , OH− ý�ûö��÷� �� ,ü÷����î ¥� ¤��õ 0/1 ñ�Ü½õ (55?´¨� Âþ¥ ¢¤��õ ¥� ×þ ��Àî(1996 � üÜÜÞó�ß��)

Pb2+ (¢ Mg2+ (� Fe2+ (� Ba2+ (Óó�(1996 � üÜÜÞó�ß��) ?´¨� ¤Àì�� ñ�Ü½õ ý�µ�ó��õ .´¨� ¥ø¤�î�¨ üõÂ� %25 ý�¤�¢ ü�� ñ�Ü½õ ×þ (56(C12H22O11 = 342 g/mol)1/17 m (¢ 0/975 m (� 0/731 m (� 0/585 m (Óó�ßþ� ∆S ø ∆H ´õ�ä .À��þüõ Çû�î ñ�Ü½õ ý�õ¢ ,¢�ªüõ Û� 250C �� ¤¢ Àõ�� NH4NO3 �î üõ�Ú�û (57?´Æ�� À�þ�Âê(1996 � üÜÜÞó�ß��)
∆S < 0 , ∆H < 0 (� ∆S > 0 , ∆H < 0 (Óó�
∆S < 0 , ∆H > 0 (¢ ∆S > 0 , ∆H > 0 (�
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(1995 � üÜÜÞó�ß��) ?¢�ªüõ Û� �� ¤¢ ��Ö� ¥� Â�Ýî Âþ¥ °�îÂ� ��Àî (58
CH3CH2OH (¢ CH3OCH3 (� CH3COONa (� CH3COOH (Óó�.À��î ��Æ� �¤ ñ�Ü½õ üó�Ú� .´¨� %29/0 Â��Â� À�¨�×þ¤�Ôó�¨ ¤��õ 3/60 ñ�Ü½õ üõÂ� À¬¤¢ (59(1995 � üÜÜÞó�ß��)1/88 g/cm3 (¢ 1/64 g/cm3 (� 1/45 g/cm3 (� 1/22 g/cm3 (Óó�¤�ÀÖõ ¤¢ ����¨ ��Âµ�÷ (II)Åõ �Âð 33/29 ö¢Âî Û� ¥� �î �¤ ��Âµ� ÷ (II)Åõ ¤��õ 0/110 ñ�Ü½õ Ý¹� (60?´¨� ¤Àì�� Àþ�üõ ´¨¢ �� �� üê�î(1995 � üÜÜÞó�ß��)(Cu(MO3)2.3H2O = 241/6 g/mol)3/75 L (¢ 2/50 L (� 1/25 L (� 0/50 L (Óó�?´¨� ´¨¤¢ 250C ý�õ¢ ¤¢ 1:1 üó�õ ´±Æ÷ �� ß��ó�� ø ö��� ñ�ùÀþ� ¯�Ü¿õ ¤�¿� ¢¤�õ ¤¢ �ÜÞ� ��Àî (61(.´¨� ù��� ÂµõüÜ�õ 22 ø 75 Â��Â� °��Â� �� 250C ý�õ¢ ¤¢ ß��ó�� ø ö��� ¤�¿� ¤�Èê)(1995 � üÜÜÞó�ß��) .´¨� Â�Ç�� ¤�¿� ¤¢ ß��ó�� À¬¤¢ (� .´¨� Â�Ç�� ¤�¿� ¤¢ ö��� À¬¤¢ (Óó�.¢�¢ ýÂÑ÷ ö���üÞ÷ ��ä�Ï� ßþ� �� (¢ .´¨� ö�¨×þ ¤�¿� ¤¢ ø¢ Âû ¤�ÀÖõ (�?´¨� ¤Àì�� �� 90/0 g ¤¢ ö� ¥� 25/5 g ö¢Âî Û� ¥� Å� HCl üó�õ ÂÆî (62(1994 � üÜÜÞó�ß��) 0/283 (¢ 0/221 (� 0/139 (� 0/123 (Óó�?¢ø¤ ¤�î �� ßÚÞû ¯�Ü¿õ ×þ ý¥�¨�À� ý�Â� À÷���üõ ©ø¤ ��Àî (63(1993 � üÜÜÞó�ß��) ö¢Âî é�¬ (III Â�ÎÖ� (II üê�Âð���õøÂî (I¢¤�õ �¨ Âû (¢ II ø I (� III ÍÖê (� I ÍÖê (Óó�.À��î ��Æ� �¤ �� �Âð 50 ø ñ�÷�µõ �Âð 50 Ûõ�ª üó�Ü½õ ¤¢ �¤ (CH3OH) ñ�÷�µõ üó�õ ÂÆî (64(1993 � üÜÜÞó�ß��) 0/64 (¢ 0/50 (� 0/35 (� 0/18 (Óó�?¢Âî ��ú� �¤ �� ¤¢ NaCl ¤��õ 0/200 ñ�Ü½õ 500/0mL ö���üõ �÷�ð�� (65(1993 � üÜÜÞó�ß��)(NaCl = 58/45 g/mol) .Ý��î Û� �� Âµ�óüÜ�õ 500/0 ¤¢ �¤ NaCl �Âð 11/7 (Óó�.Ý�÷�¨Â� Âµ�óüÜ�õ 500/0 �� �¤ ñ�Ü½õ Ý¹� ø ù¢Âî Û� üê�î �� ¤¢ �¤ NaCl �Âð 11/7 (�.Ý�÷�¨Â� Âµ�óüÜ�õ 500/0 �� �¤ ñ�Ü½õ Ý¹� ø ù¢Âî Û� üê�î �� ¤¢ �¤ NaCl �Âð 5/85 (�.Ý��î Û� �� Âµ�óüÜ�õ 500/0 ¤¢ �¤ NaCl �Âð 2/92 (¢
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¤¢ Cl− ö�þ ý�µþ¤��õ ,Ý��î ¯�Ü¿õ �¤ NaCl ¤��õ 3/0 ø LaCl3 ¤��õ 1/0 ý�ûñ�Ü½õ ¥� 500/0 mL Âð� (66?´¨� ¤Àì�� üþ�ú÷ ñ�Ü½õ(1993 � üÜÜÞó�ß��) 1/5 M (¢ 2/0 M (� 3/0 M (� 4/0 M (Óó��¤ Éó�¡ ñ�� ø ñ�Ü½õ«��¡ ß�� üµ¨¤¢ ý�Æþ�Öõ ��þ�ð ��Àî ,¢�ª Û� üó�� ¤¢ ¤�Âa ê Â�è ýù¢�õ ×þ Âð� (67?Àû¢üõ ö�È÷(1993 � üÜÜÞó�ß��) ©�� �ÎÖ÷ �ø£ �ÎÖ÷ ¤�¿� ¤�ÈêÀ��þüõ Çþ��ê� À��þüõ Çþ��ê� À��þüõ Çþ��ê� (Óó�À��þüõ Çþ��ê� À��þüõ Çû�î À��þüõ Çþ��ê� (�À��þüõ Çû�î À��þüõ Çû�î À��þüõ Çû�î (�À��þüõ Çþ��ê� À��þüõ Çû�î À��þüõ Çû�î (¢?´¨� Â�Ç�� (C6H6) ö��� ¤¢ Âþ¥ ¢��õ ¥� ×þ ��Àî ´�ó�� (68(1992 � üÜÜÞó�ß��)
CCl4 (¢ CH3OH (� NaCl (� NH3 (Óó�?´¨� ¤Àì�� ö� ñ��õ 1/14 ü�� ñ�Ü½õ ¤¢ HBr üõÂ� À¬¤¢ (69(1991 � üÜÜÞó�ß��)(HBr = 80/91 g/mol)9/2 (¢ 95/2 (� 25/4 (� 8/4 (Óó��¤ ñ�Ü½õ ý�µ þ¤��õ .´¨� 0/910g/cm3 üó�Ú� ý�¤�¢ �� ¤¢ í�� ÷�õ� ¥� %25 üõÂ� À¬¤¢ � � ü ó�Ü½õ (70?Àþ¤ø� ´¨¢��(1990 � üÜÜÞó�ß��) 15/5 M (¢ 14/5 M (� 13/4 M (� 12/1 M (Óó�?´¨� ¼�½¬ Õ�ì¤ ü�� ñ�Ü½õ ¤¢ Na+ ö�þ ¢¤�õ ¤¢ ��þ�ð ��Àî (71(1990 � üÜÜÞó�ß��) .´¨� Cl− ö�þ ©��þ�ÆÞû ßþÂ�×þ¢�÷ (Óó�.´¨� �� ñ�Øó�õ ü±Îìø¢ ´±·õ ý�úµ÷� ©��þ�ÆÞû ßþÂ�×þ¢�÷ (�.´¨� �� ñ�Øó�õ ü±Îìø¢ üÔ�õ ý�úµ÷� ©��þ�ÆÞû ßþÂ�×þ¢�÷ (�.´Æ�÷ ¤�ÂìÂ� ñ�Ü½õ ¤¢ �ûù¤£ ß�� üÈ�î ÝûÂ� �÷�ðº�û (¢(1990 � üÜÜÞó�ß��) ?´¨� Â�Ç�� ñ�Ü½õ ��Àî üØþÂµØó� üþ�÷�¨¤ (72

HF ¤��õ 0/05 ñ�Ü½õ (� KCl ¤��õ 0/05 ñ�Ü½õ (Óó�
CaCl2 ¤��õ 0/05 ñ�Ü½õ (¢ NH3 ¤��õ 0/05 ñ�Ü½õ (�
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¤�Èê .´¨� ¢�Âðüµ÷�¨ ý��¤¢ 100 ø 78 , 56 , 35 Â��Â� °��Â� �� �� ø ñ�÷��� ,ö�µ¨� ,Â��Û��� ©�� ý�ÎÖ÷ (73?´¨� Â�Ç�� 250C ¤¢ âþ�õ ��Àî ¤�¿�(1990 � üÜÜÞó�ß��) �� (¢ ñ�÷��� (� ö�µ¨� (� Â�� Û��� (Óó�?´¨� ¤Àì�� �� �Âð 500 ¤¢ NaF �Âð 4/4 ñ�½÷� ¥� Û¬�� ñ�Ü½õ ´ÑÜè (74(1989 � üÜÜÞó�ß��)¤��õ 0/20 (¢ ñ��õ 0/20 (� ¤��õ 0/0084 (� ñ��õ 0/0084 (Óó�(1989 � üÜÜÞó�ß��) ?´¨� Â�Ýî ñ�Ü½õ ��Àî ¢�Þ¹÷� ý�ÎÖ÷ (75
HCl ñ��õ 1/0 ñ�Ü½õ (� FeCl3 ñ��õ 1/0 ñ�Ü½õ (Óó�

MgCl2 ñ��õ 1/0 ñ�Ü½õ (¢ KCl ñ��õ 1/0 ñ�Ü½õ (�?Àû¢üõ Çþ��ê� �¤ �� ¤¢ KI ñ��õ 1/0 ñ�Ü½õ ¤�¿� ¤�Èê ,Â��ç� ��Àî (76(1989 � üÜÜÞó�ß��)
KI ñ�õ 1 ö¢ø�ê� (¢ Na2SO4 ö¢ø�ê� (� NaCl ö¢ø�ê� (� �� ö¢ø�ê� (Óó�

. . . À�þ�Âê ßþ� ý�Â� ∆S0 .´¨� Â�ð�õÂð �� ¤¢ NH4NO3 ñ�½÷� (77(1989 � üÜÜÞó�ß��).´Æ�÷ ��Üãõ �ûù¢�¢ ßþ� �� (¢ .´¨� ´±·õ (� .´¨� ÂÔ¬ (� .´¨� üÔ�õ (Óó�(1988 � üÜÜÞó�ß��) ?´¨� Âþ¥ ¢¤��õ ¥� ×þ ��Àî ñ�Ü½õ ×þ (78Éó�¡ ýù¢�õ (� °�îÂ� (Óó�¢��õ ¥� ßÚÞû�÷ ¯�Ü¿õ (¢ ¢��õ ¥� ßÚÞû ¯�Ü¿õ (�ù¤ø� ý¤�ÀÖõ ö� �� Âð� .Àû¢üõ ö�È÷ «�¡ üþ�õ¢ ¤¢ �¤ ö� ¤�¿� ø �� ¥� ýÀã�ø¢ ñÀõ ×þ ²� ´Þ¨ ÛØª (79?´¨� ÀþÀ� ´ó�� ýùÀ�û¢ö�È÷ ÛØª ��Àî ,Ý��î �ê�®� (NH2CONH2)(1988 � üÜÜÞó�ß��)
À�õ¥��÷ ö��¨�Âµ�� ßþ� .Àª Âµ�� ��Âµ�÷ùÂÖ÷ �� ø Û� �� ¤¢ �Âð 0/2076 ö¥ø �� KCl ø NaCl ¥� üÏ�Ü¿õ (80?´¨� ��Àî ��óø� ¯�Ü¿õ ¤¢ NaCl ü÷¥ø À¬¤¢ ;Àª��üõ AgNO3 ¤��õ 0/1055 ñ�Ü½õ ¥� 28/50mL(1988 � üÜÜÞó�ß��)

%27/60 (¢ %43/90 (� %71/00 (� %78/40 (Óó�(1987 � üÜÜÞó�ß��) ?´¨� üØþÂµØó� üþ�÷�¨¤ ßþÂ�Ç�� ý�¤�¢ °�îÂ� ��Àî ü�� ñ�Ü½õ (81
C6H6 (¢ NH3 (� H2SO4 (� CH3OCH3 (Óó�(1987 � üÜÜÞó�ß��) ?´¨� Â�Ýî �� ¤¢ ×Þ÷ ��Àî ´�ó�� (82

AgI (¢ AgBr (� AgCl (� AgF (Óó�
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?¢¤�¢ �¤ ¤�¿� ¤�Èê ßþÂ�Ýî , 250C ý�õ¢ ¤¢ ñ�ùÀþ� ´ó�� ¤¢ Âþ¥ ü�� ý�ûñ�Ü½õ ¥� ×þ ��Àî (83(1987 � üÜÜÞó�ß��)
C12H22O11 ¤��õ 0/80 ñ�Ü½õ (Óó��� �Âð 100/0 ¤¢ (NH2CONH2) ù¤ø� �Âð 6/00 ñ�½÷� ¥� Û¬�� ñ�Ü½õ (��� �Âð 100/0 ¤¢ ��ãÏ ×Þ÷ �Âð 5/0 ñ�½÷� ¥� Û¬�� ñ�Ü½õ (�

C6H12O6 ¤��õ 0/02 ñ�Ü½õ (¢,´¨� ÂþÁ�£�Ô÷ �� �� ´±Æ÷ �ú�� �ÑÔ½õ ø¢ ß�� Ǒ�Èè �îßþ� ­Âê �� ,ÀþÂ�Ú� ÂÑ÷ ¤¢ ÂÔ¬ ö�õ¥ ¤¢ �¤ Âþ¥ ÛØª (84?¢�� Àû��¡ �÷�ð�� �ÑÔ½õ ø¢ ¼Î¨ á�Ô�¤� é�µ¡� üê�î ö�õ¥ ´ªÁð ¥� Å�(1987 � üÜÜÞó�ß��)
¤�¿� ¤�Èê �� ý�����÷ �� Â�Ç�� ¤�¿� ¤�Èê �� ý�����÷ ¥� �� �Âþ¥ ,¢�� Àû��¡ Â���� A ¼Î¨ ¥� B ¼Î¨ (Óó�.´ê¤ Àû��¡ Â�Ýî¤�¿� ¤�Èê �� ý�����÷ �� Â�Ýî ¤�¿� ¤�Èê �� ý�����÷ ¥� �� �Âþ¥ ,¢�� Àû��¡ Â���� A ¼Î¨ ¥� B ¼Î¨ (�.´ê¤ Àû��¡ Â�Ç��¤�¿� ¤�Èê �� ý�����÷ �� Â�Ýî ¤�¿� ¤�Èê �� ý�����÷ ¥� �� �Âþ¥ ,¢�� Àû��¡ Â���� B ¼Î¨ ¥� A ¼Î¨ (�.´ê¤ Àû��¡ Â�Ç��¤�¿� ¤�Èê �� ý�����÷ �� Â�Ç�� ¤�¿� ¤�Èê �� ý�����÷ ¥� �� �Âþ¥ ,¢�� Àû��¡ Â���� B ¼Î¨ ¥� A ¼Î¨ (¢.´ê¤ Àû��¡ Â�Ýî
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��ó�Âµ¨� üÜÜÞó�ß�� ø üÜõ ����b¨¤��õ 0/25 ñ�Ü½õ Âµ� óüÜ�õ 100 , Al(NO3)3 ¤��õ 0/15 ñ�Ü½õ Âµ� óüÜ�õ 100 üêÂÒ ¤¢ Çþ�õ¥� ý�Â� (85?´¨� ¤Àì�� éÂÒ ßþ� ¤¢ NO−3 ö�þ ´ÑÜè .Ýþ�ù¢Âî ¯�Ü¿õ �¤ NaNO3 ¤��õ 0/1 ñ�Ü½õ Âµ�óüÜ�õ 50 ø Pb(NO3)2(2003 � üÜÜÞó�ß��)0/10 M (û 0/20 M (¢ 0/25 M (� 0/40 M (� 0/50 M (Óó�,¢�ª ß�È÷�� ö� ÀþÂÜî ý�ûö�þ ��Þ� �îßþ� ý�Â� ø ù¢Âî Û� �� ¤¢ �¤ ñ�ú¹õ ý�Üê ÀþÂÜî ¥� ñ�õ 0/0005 (86?´Æ�� �Üê ÀþÂÜî ñ�õÂê ,��ä�Ï� ßþ� �� .Ý��îüõ �ê�®� ö� �� ��Âµ�÷ùÂÖ÷ ¤��õ 0/025 ñ�Ü½õ Âµ�óüÜ�õ 60/0(2002 � üÜÜÞó�ß��)
M2Cl3 (û MCl3 (¢ MCl2 (� M2Cl (� MCl (Óó�(2002 � üÜÜÞó�ß��) ?Àª��üõ �� ¤¢ ´�ó�� ßþÂ�Ýî ý�¤�¢ Âþ¥ ýù¢�õ ��Àî (87

CH3CH2NH2 (� CH3COONa (� CH3COOH (Óó�
CH3OCH3 (û CH3CH2OH (¢¯�Ü¿õ �¤ Na3PO4 ¤��õ 0/30 ñ�Ü½õ Âµ�óüÜ�õ 50 ø Na2SO4 ¤��õ 0/1 ñ�Ü½õ Âµ�óüÜ�õ 20 üêÂÒ ¤¢ (88?´¨� ¤Àì�� Na+ ö�þ ´ÑÜè Íþ�Âª ßþ� ¤¢ .Ý��îüõ(2001 � üÜÜÞó�ß��)0/70 M (û 0/48 M (¢ 0/24 M (� 0/15 M (� 0/09 M (Óó�´ÑÜè .´¨� ùÀª Âµ�� HCl ¤��õ 0/245 ñ�Ü½õ Âµ�óüÜ�õ 27/15 �� Ba(OH)2 ñ�Ü½õ ¥� Âµ�óüÜ�õ 20/0 (89.Àþ¤ø� ´¨¢ �� �¤ Ba(OH)2 üó�õ(2000 � üÜÜÞó�ß��)1/136 M (û 0/666 M (¢ 0/333 M (� 0/180 M (� 0/166 M (Óó�.À��î �±¨�½õ �¤ %29/0 üõÂ� À¬¤¢ �� À�¨�×þ¤�Ôó�¨ ¤��õ 3/60 ñ�Ü½õ üó�Ú� (90(1997 � üÜÜÞó�ß��)1/92 g/mL (û 1/88 g/mL (¢ 1/64 g/mL (� 1/45 g/mL (� 1/22 g/mL (Óó�1/06 g/mL Â ��Â � ñ� Ü½ õ ü ó� Ú� .Ý � � îü õ Û� �� �Âð 87/7 ¤¢ �¤ MgSO4.7H2O ¤� Ü � ¥� �Â ð 12/3 (91?Àª��üõ Âµ�ó Â� ñ�õ À�� ñ�Ü½õ ´ÑÜè .Àª��üõ(1995 � üÜÜÞó�ß��)0/67 M (û 0/62 M (¢ 0/59 M (� 0/53 M (� 0/49 M (Óó�?Àª��üõ �� ¤¢ ´�ó�� ßþÂ�Ç�� ý�¤�¢ Âþ¥ ¢��õ ¥� ×þ ��Àî (92(1995 � üÜÜÞó�ß��)

C2H4Cl2 (� C2H5OH (� C2H6 (Óó�
(C2H5)3COH (û (C2H5)2O (¢
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?´¨� ÀþÂÜî ÝþÀ¨ ¤��õ 2 ñ�Ü½õ Âµ�óüÜ�õ 250 ¤¢ ��¤£ ¢�Àã� �� Â��Â� Âþ¥ ñ�Ü½õ ¥� ��Àî ¤¢ ��¤£ ¢�Àã� (93(C2H5OH) ñ�÷��� ¤��õ ×þ ñ�Ü½õ Âµ�ó ×þ (I(CaCl2) ÀþÂÜî Ý�ÆÜî ¤��õ 3 ñ�Ü½õ Âµ�óüÜ�õ 250 (II
HCl À�¨� ×þÂÜîø¤À�û ¤��õ ×þ ñ�Ü½õ Âµ�óüÜ�õ 500 (III(CH3COOH) À�¨� ×���÷��� ¤��õ ×þ ñ�Ü½õ Âµ�óüÜ�õ 500 (IV(1993 � üÜÜÞó�ß��)

IV ÍÖê (û IV ø III (¢ IV ø II (� III ø I (� III ø II , I (Óó�¤¢ �¤ ñ�ú¹õ À�õÂ� ¥� ñ�õ 0/1 ,üó�õ �Â� ýÂ�ðù¥�À÷� öøÀ� Z ÂÊ�ä À�õÂ� ñ�õÂê üþ�¨��ª ý�Â� üÈþ�õ¥� ¤¢ (94.Ý�û¢üõ Ç�î�ø AgNO3 ¤��õ 0/1 ñ�Ü½õ �� �¤ ö� ø �µª�¢Â� �¤ ñ�Ü½õ ßþ� ¥� Âµ�óüÜ�õ 50Å³¨ Ý��îüõ Û� �� Âµ�óüÜ�õ 500?´¨� ��Àî À�õÂ� ñ�õÂê ,ÀûÀ� Ç�î�ø AgNO3 ñ�Ü½õ ¥� Âµ�óüÜ�õ 300 �fÖ�ì¢ Âð�(1991 � üÜÜÞó�ß��)
ZBr6 (û ZBr3 (¢ ZBr (� Z2Br6 (� Z3Br (Óó�ñ�Ü½õ ßþ� .Àª�¹� �� ´¨� ßØÞõ ø ¢ø¤üõ ��� �Àª �� éÂÒ ý�õ¢ ,Ý��î Û� �� ¤¢ �¤ �Üê ×þ ÀþÂÜî Âð� (95?Àª�� �õ¢ Çþ��ê� ßþ� Û�ó¢ ´¨� ßØÞõ Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî .Àª��üõ ëÂ� ö�þÂ� ý�÷�¨¤(1991 � üÜÜÞó�ß��) üª���� (� À�ãÊ� (� ¤�Ü� �Ø±ª ´ÆØª (Óó�¤�Ü� ý�Ø±ª ´ÆØª ø Ç÷�þ (û Ç÷�þ (¢?¢Âî ù¢�Ôµ¨� ùÀ�þ�ª ×þ ö���ä �� ö���üÞ÷ �¤ Âþ¥ ýù¢�õ ��Àî (96(1990 � üÜÜÞó�ß��)
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�¢�÷�î üÜÜÞó�ß�� ø üÜõ ����b¨ö� ¤¢ ý�Üê ö�þ ´ÑÜè �î É¿Èõ�÷ �Üê ×þ ��Âµ�÷ ñ�Ü½õ 3 mL ýø�� Çþ�õ¥� �ó�ó 10 ¥� Çþ�õ¥� ×þ ¤¢ (97,�ó�ó Âû �� (KI) ÀþÀþÝ�¨�µ� 1/0 mol/L ñ�Ü½õ ¥� üÊ¿Èõ Âþ¢�Öõ ö¢ø�ê� � � .´¨� ùÀª ù¢�Ôµ¨� Àª��üõ 1/0 mol/L Â��Â�ÀþÀþÝ�¨�µ� ñ�Ü½õ Ý¹� ¤�ÀÖõ ý�¥� �� �¤ �ó�ó Âû ¤¢ ùÀª Û�ØÈ� ��¨¤ á�Ô�¤� Âþ¥ ¤�¢�Þ÷ .¢�ªüõ Û�ØÈ� �Üê ö� ÀþÀþ ��¨¤:Àû¢üõ ö�È÷ ùÀª ù¢ø�ê�
(2004 � üÜÜÞó�ß��) ?´Æ�� ë�ê ¤�¢�Þ÷ Õ±Ï �Üê ÀþÀþ ñ�õÂê

MI4 (û MI3 (¢ MI2 (� MI (� M2I (Óó�Ý�û��¡ �¤ ùÄþø üþ�÷�¨¤ ßþÂ�Ýî ü÷�þ�� ý�ÎÖ÷ ¤¢ ¢¤�õ ��Àî ¤¢ ,¢�ªüõ ��¹÷� Âþ¥ ý�ûö��¨�Âµ�� �î üõ�Ú�û (98(.Àª��üõ 0/1 mol/L ö��¨�Âµ�� ý�Àµ�� ¤¢ �ûñ�Ü½õ ¥� ��Àî Âû ��óø� ´ÑÜè) ?´ª�¢(2003 � üÜÜÞó�ß��)
Na2CO3 + 2HCl (� AgNO3 + NaCl (� HCl + NaOH (Óó�

CH3COOH + NaOH (û H2SO4 + Ba(OH)2 (¢
Cr2(SO4)3.18H2O ¥� �Âð 17/912 ö¢Âî Û� Í¨�� ÇÔ�� �� Ûþ�Þµõ ü�� ñ�Ü½õ ×þ ¥� Âµ�óüÜ�õ 250/00 (99.Àª��üõ . . . ýø�� ñ�Ü½õ ßþ� .¢�ªüõ ��ú� �� ¤¢(2003 � üÜÜÞó�ß��)
(Cr2(SO4)3.18H2O : 716/478 g/mol)

Cr3+ ¥� �Âð 1/300 (Óó�
SO2−4 ¥� ñ�õ 0/300 (�

H2O ¥� �Âð 8/107 (�Âµ�ó Âû ¤¢ Cr2(SO4)3 �Âð 39/219 (¢Âµ�ó Âû ¤¢ Cr2(SO4)3.18H2O ¥� ñ�õ 0/0250 (û250/00 mL � � ü¹�¨Ý¹� ßó� � ×þ ¤¢ ø ù¢Âî Û� �� ¤¢ �¤ CuSO4.5H2O ¥� 62/425 g ý¥�õ�Ç÷�¢ (100(2002 � üÜÜÞó�ß��) ?¢¤�¢ ¢��ø Ǒ�� ßþ� ¤¢ CuSO4 ¤�ÀÖõ �� .À�îüõ �À� �¤ ñ�Ü½õ ßþ� ¥� 25/00 mL Å³¨ ø ù¢Âî Õ�ì¤
(CuSO4.5H2O : 249/7 g/mol)1/000mol (û 0/2500 mol (¢ 0/02500 mol (� 0/01600 mol (� /00100 mol (Óó���¨¤ À � ó� � ´Ô� ��À î ,ë� �� ý� õ¢ ¤¢ Â þ¥ ý�ûÂðÇ�î�ø ´Ô� ¥� 0/1 M ñ� Ü½õ ö¢Âî ¯� Ü¿õ ¥� Å� (101?À��îüÞ÷(2002 � üÜÜÞó�ß��)

CaCl2 + Na2CO3 (� NaOH + CuSO4 (� HCl + AgNO3 (Óó�
NH4NO3 + K2CrO4 (û H2SO4 + Ba(OH)2 (¢
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4/80 mL ¤¢ �¤ ñ�÷��� ö���õ .´¨� 0/96864 g/cm3 üó�Ú� ý�¤�¢ �� ¤¢ ñ�÷��� üõÂ� À¬¤¢ 20/0 ñ�Ü½õ (102.À��î �±¨�½õ ñ�Ü½õ ßþ� ¥�(2001 � üÜÜÞó�ß��)
(C2H5OH : 46/1 g/mol)0/0201 mol (� 0/020 mol (� 0/2 mol (Óó�0/02017 mol (û 0/0202 mol (¢ßþ� ¥� 50 mL .Àª��üõ 1/78 g/mL üó�Ú� ý�¤�¢ üõÂ� À¬¤¢ 86´ÑÜè �� ×þ¤�Ôó�¨À�¨� ü�� ñ�Ü½õ (103?´Æ�� ùÀª Õ�ì¤ ñ�Ü½õ ¤¢ H+ ö�þ ´ÑÜè .¢�ªüõ Õ�ì¤ Âµ�ó ×þ Ý¹� �� �� ý�Ü�¨ø �� ñ�Ü½õ(2000 � üÜÜÞó�ß��)1/56mol/L (û 1/01 mol/L (¢ 0/79 mol/L (� 0/51 mol/L (� 0/15 mol/L (Óó�
HCl ý�µþ¤��õ .Àª��üõ 1/19 g/cm3 ö� üó�Ú� ø ´¨� À�¨�×þ¤ÀþÂÜî üõÂ� %37 ý�¤�¢ HCl ü�� ñ�Ü½õ (104.À��î ß��ã� ñ�Ü½õ ßþ� ¤¢ �¤(1999 � üÜÜÞó�ß��)
(HCl : 36/5 g/mol)32/6 mol/L (� 12/1 mol/L (� 16/1 mol/L (Óó�10/2 mol/L (û 9/1 mol/L (¢¥� üÞ¹� �� .Àª��üõ 1/131 g/mL Â��Â� À�Æîø¤À�û ÝþÀ¨ üõÂ� À¬¤¢ 12/0 ý�µ½õ ñ�Ü½õ ×þ üó�Ú� (105?´¨� NaOH ñ�õ 5/00 Ûõ�ª ñ�Ü½õ ßþ�(1998 � üÜÜÞó�ß��)0/177 L (û 1/00 L (¢ 1/47 L (� 1/67 L (� 0/0240 L (Óó�

. . . . . . ñ�Ü½õ ×þ ý�õ¢ Çþ��ê� �� (106.À�îüÞ÷ Â��ç� �û¥�ð ´�ó�� ø �µê�þ Çþ��ê� ��Àõ�� Â�Ç�� ´�ó�� (Óó�.À��þüõ Çû�î �û¥�ð ´�ó�� ø Çû�î ��Àõ�� Â�Ç�� ´�ó�� (�.À��þüõ Çþ��ê� �û¥�ð ´�ó�� ø Çû�î ��Àõ�� Â�Ç�� ´�ó�� (�.À��þüõ Çû�î �û¥�ð ´�ó�� ø Çþ��ê� ��Àõ�� Â�Ç�� ´�ó�� (¢.À��þüõ Çþ��ê� �û¥�ð ´�ó�� ø Çþ��ê� ��Àõ�� Â�Ç�� ´�ó�� (û¥� ñ�õ 0/070 Ûõ�ª ñ�Ü½õ ßþ� ¥� üÞ¹� �� .´¨� ¢���õ 0/350 mol/L ´ÑÜè �� CaCl2 ¥� üó�Ü½õ (107?Àª��üõ ÀþÂÜî ý�ûö�þ(1997 � üÜÜÞó�ß��) 200 mL (� 100 mL (� 50 mL (Óó�1000 mL (û 400 mL (¢Âð� .À�ªøÂêüõ �� ¤¢ (üõÂ� À¬¤¢) % 70 ñ�Ü½õ �¤�¬ �� �¤ À�¨� ×þÂÜîÂ� üþ��Þ�ª ¢��õ ö�ðÀ��îÀ�ó�� (108?´¨� ¤Àì�� ñ�Ü½õ ¤¢ HClO4 üó�õ ´ÑÜè ,Àª�� 1/664 g/mL �� Â��Â� ñ�Ü½õ üó�Ú�(1997 � üÜÜÞó�ß��)(HClO4 : 100/5 g/mol)11/6mol/L (û 23/2 mol/L (¢ 4/97 mol/L (� 16/6 mol/L (� 6/97 mol/L (Óó�
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:À�ª�� B âþ�õ ¥� Â�ý�ì A âþ�õ ¤¢ üó�Øó�õ ß�� ý�ûøÂ�÷ Âð� (109(1996 � üÜÜÞó�ß��) .¢¤�¢ ýÂ�Ýî ¤�¿� ¤�Èê ø Â�ß�þ�� ©�� ý�ÎÖ÷ 250C ¤¢ B âþ�õ (Óó�.¢¤�¢ ýÂ�Ç�� ¤�¿� ¤�Èê ø Â�ß�þ�� ©�� ý�ÎÖ÷ 250C ¤¢ B âþ�õ (�.¢¤�¢ ýÂ�Ýî ¤�¿� ¤�Èê ø Â���� ©�� ý�ÎÖ÷ 250C ¤¢ B âþ�õ (�.¢¤�¢ üú��Èõ ¤�¿� ¤�Èê ø Â���� ©�� ý�ÎÖ÷ 250C ¤¢ B âþ�õ (¢.¢¤�¢ ýÂ�Ç�� ¤�¿� ¤�Èê ø Â���� ©�� ý�ÎÖ÷ 250C ¤¢ B âþ�õ (ûüó�Ú� Âð� .Àª��üõ ü�� ñ�Ü½õ ¤¢ (C2H6O2) ñ�Ø�ÜðßÜ��� ü÷¥ø %40 ý�¤�¢ Û�±õ��� ¾þÀ® ¥� «�¡ üä�÷ (110?´¨� ¤Àì�� ñ�Ø�ÜðßÜ��� üó�õ ´ÑÜè ,Àª�� 1/05 g/mL ñ�Ü½õ ßþ�(1996 � üÜÜÞó�ß��)(C2H6O2 : 62 g/mol)7/11 M (û 16/9 M (¢ 0/017 M (� 6/45 M (� 6/77 M (Óó�ñ�Ü½õ üó�Ú� Âð� .Àª��üõ HBr üõÂ� À¬¤¢ 48 Ûõ�ª ù�ÚÈþ�õ¥� ¤¢ À�¨�×�õÂ�ø¤À�û ü�� ñ�Ü½õ ×þ (111?´¨� ¤Àì�� ö� ´ÑÜè ,Àª�� 1/50 g/mL(1995 � üÜÜÞó�ß��)40/0 mol/L (û 18/5 mol/L (¢ 5/9 mol/L (� 8/9 mol/L (� 11/4 mol/L (Óó�:À�îüõ ´±� ñøÀ� ¤¢ �¤ ¢�¡ ��Àû�Èõ ø ù¢Âî ¯�Ü¿õ �¤ ÓÜµ¿õ ��±�îÂ� ü�� ý�ûñ�Ü½õ ý¥�õ�Ç÷�¢ (112
Añ�Ü½õ Bñ�Ü½õ ��Àû�Èõ Çþ�õ¥�
Ba(O3)2 Mg(IO3)2 .¢�ªüõ Û�ØÈ� À�Ô¨ ��¨¤ ×þ (1)

Mg(IO3)2 Pb(ClO3)2 .¢�ªüõ Û�ØÈ� À�Ô¨ ��¨¤ ×þ (2)

MgCrO4 Pb(ClO3)2 .¢�ªüõ Û�ØÈ� ¢¤¥ ��¨¤ ×þ (3)

MgCrO4 Ca(ClO3)2 ùÀû�Èõ Û��ì Ç�î�ø öøÀ� (4):�î À�î ýÂ�ð�¹�µ÷ À÷���üõ ø� ,��ä�Ï� ßþ� ¥� ù¢�Ôµ¨� ��(1995 � üÜÜÞó�ß��) .À÷�ªüÞ÷ Û� �� ¤¢ Mg(ClO3)2 ø Ba(IO3)2 (Óó�.À÷�ªüÞ÷ Û� �� ¤¢ Mg(ClO3)2 ø PbCrO4 (�.À÷�ªüÞ÷ Û� �� ¤¢ PbCrO4 ø Pb(IO3)2 , Ba(IO3)2 (�.À÷�ªüÞ÷ Û� �� ¤¢ CaCrO4 ø PbCrO4 , Pb(IO3)2 , Mg(ClO3)2 , Ba(IO3)2 (¢.À÷�ªüÞ÷ Û� �� ¤¢ PbCrO4 ø Ba(IO3)2 ÍÖê (û
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