
ñø� ýÂ¨ - "2' üÞ�ª �ø¢ Ç¿� ý���þ�ð¤�ú� ����b¨ �÷�Þ÷?´Æ�÷ ü�ø��� ñøÀ� Ý�Ñ�� ¤¢ Ó�óÀ�õ ��¤�Øµ�� ¥� ¢¤�õ ��Àî (1ñøÀ� ý�û�÷�¡ ¥� ü¡Â� ßµª�Áð üó�¡ (� Â�×±¨ Â¬��ä ¥� Û±ì Â�ß�Ú�¨ Â¬��ä ü¡Â� ö¢�¢ ¤�Âì (Óó��µ¡��ª�÷ ý�ûÂÊ�ä «��¡ üþ�ð Ç�� (¢ �Üê�÷ ø �Üê ý�µ¨¢ ø¢ �� Â¬��ä Ý�ÆÖ� (��� À÷¤�¢ ���Èõ üþ��Þ�ª«��¡ �î �¤ üþ�ûÂÊ�ä ø ¢�¢ ¤�Âì �ûö� ýÀ���Ö±Ï ý��±õ �¤ �ûÂÊ�ä üðÄþø ��Àî Ó�óÀ�õ (2?¢�¢ ý�� ñøÀ� ¤¢ �¤�¬ ��ÀîüÖê� ý�ûÓþ¢¤ ¤¢ ÂÚþÀØþ ¤��î -üÞ�� ¢Àä (� ý¢�Þä ý�ûÓþ¢¤ ¤¢ ÂÚþÀØþ Âþ¥ -üÞ�� ¢Àä (Óó�ý¢�Þä ý�ûÓþ¤ ¤¢ ÂÚþÀØþ Âþ¥ -üÞ�� �Â� (¢ üÖê� ý�ûÓþ¢¤ ¤¢ ÂÚþÀØþ ¤��î -üÞ�� �Â� (�Ý�� ý�µÆû ¤¢ . . . . . . ¢�Àã� �� �ûÂÊ�ä «��¡ Â�Ç�� �î À÷Àª ���µõ ö�À�ÞÈ÷�¢ üó¥�õ Í¨�� . . . . . . ÓÈî �� (3.�ûö� . . . . . . �� �÷ ,´¨� �µÆ��ø �ûö�üÞ�� ¢Àä ,�ûö��øÂ� ,üÞ�� �Â� (� üÞ�� �Â� ,�ûö��øÂ� ,üÞ�� ¢Àä (Óó�üÞ�� ¢Àä ,�ûöøÂ��÷ ,üÞ�� �Â� (¢ üÞ�� �Â� ,�ûöøÂ��÷ ,üÞ�� ¢Àä (�?´¨� ��Àî ,ÂÊ�ä ö� üÞ�� ¢Àä ,¢�ªüõ Ýµ¡ 3d5 4s2 �� ýÂÊ�ä Ý�� ü÷øÂµØó� Çþ�¤� (424 (¢ 25 (� 26 (� 27 (Óó�?´¨� ´¨¤¢ ñø� Óþ¢¤ üÜ¡�¢ ý�Î¨�ø Â¬��ä ¢¤�õ ¤¢ °ÜÎõ ��Àî (5.À�÷�ÆØþ Ç�� ø Ýî «��¡ �� ÂÊ�ä 14 (� .À÷¤�¢ ¤�Âì ��¨ ø �ø¢ ý�û ö�µ¨ ß�� ñøÀ� Í¨ø ¤¢ (Óó�.À÷¤�¢ ÕÜã� ü�ø��� ñøÀ� 58 ý�÷�¡ �� üÚÞû (¢ .À÷¤�¢ ý��µî��þ¢�¤ «��¡ ø À÷�Üê üÚÞû (��� ,�ûö� Ç÷�þ ß�µÆ¿÷ ý�Â÷� ø ý����Ú÷øÂµØó� ,ü�ø��� ñøÀ� ý�ûùøÂð ¤¢ üÜ¬� ý�ûÂÊ�ä üÞ�� ¢Àä Çþ��ê� �� (6?¢�ªüõ Â��ç� ��Àî ©�¡ ´¨¢ °��Â�Çû�î -Çû�î (¢ Çþ��ê� -Çû�î (� Çû�î -Çþ��ê� (� Çþ��ê� -Çþ��ê� (Óó�?´¨� üðÄþø ��Àî Àì�ê ,ü�ø��� ñøÀ� 34 ý�÷�¡ ÂÊ�ä Ý�� (7
MO3 ñ�õÂê �� ýÀ�¨� À�Æî� Û�ØÈ� (� M2− ñ�õÂê �� ¤�Àþ�� ö�þ Û�ØÈ� (Óó�

(16S) ¢Âð�ð Ý�� �� «��¡ ���È� ßµª�¢ (¢ ü÷øÂµØó� ¤�ú� ´�êÂÒ �þ� ßµª�¢ (�?´¨� Â�Ýî ,¢�¡ ¥� Û±ì Â��ü� ¥�ð ¥� üþ��Üì �Üê Ç÷�þ ý�Â÷� ß�µÆ¿÷ ,Âþ¥ ´Üä ��Àî �� (8üþ��Üì �Üê üÞ�� ¢Àä ö¢�� Â�ï¤�� (� Â���� ý�Â÷� ¼Î¨ ¤¢ üþ��Üì �Üê öøÂµØó� ßþÂ¡� ßµª�¢ ¤�Âì (Óó�üþ��Üì �Üê Ý�� ü÷øÂµØó� Çþ�¤� ¤¢ ¢ÂÔ�õ öøÂµØó� ¢��ø (¢ üþ��Üì �Üê üÞ�� �Â� ö¢�� Â�Ç�� (�



ø ù�Úþ�� ßþÂ���� ¤¢ �ûÂÊ�ä ¥� �µ¨¢ ��Àî ,üÞ�� ¢Àä �� ´±Æ÷ �ûÂÊ�ä Ç÷�þ ß�µÆ¿÷ ý�Â÷� Â��ç� ¤�¢�Þ÷ ¤¢ (9?À÷¤�¢ ¤�Âì ù�Úþ�� ßþÂ�ß�þ�� ¤¢ �ûÂÊ�ä ¥� �µ¨¢ ��Àîüþ��Üì ý�û�Üê -�ûö��ó�û (� üî�¡ üþ��Üì ý�û�Üê -�ûö��ó�û (Óó�üî�¡ üþ��Üì ý�û�Üê -°�¹÷ ý�û¥�ð (¢ üþ��Üì ý�û�Üê -°�¹÷ ý�û¥�ð (���Àî �� ö� Ý�� ´�êÂÒ ý�þ� ü÷øÂµØó� Çþ�¤� ø ¢¤�¢ ÕÜã� ü�ø��� ñøÀ� ùøÂð ��Àî ø ù¤ø¢ ��Àî �� ,(24Cr) �øÂî (10?´¨� �¤�¬3d4 4s2 , VI A ùøÂð ,�¤�ú� ýù¤ø¢ (� 3d5 4s1 , VI B ùøÂð ,�¤�ú� ýù¤ø¢ (Óó�4d4 5s2 , IV A ùøÂð ,��¨ ýù¤ø¢ (¢ 4d5 5s1 , IV B ùøÂð ,��¨ ýù¤ø¢ (�?¢¤ø�üõ ¢��ø �� ýÀ�¨� À�Æî� öÄ�Æî� �� ,ÂÊ�ä ��Àî (11Ýþ���õ (¢ Ý�µ�ó (� Ý�ÆÜî (� Ý��Ü¨ (Óó�?´¨� ´¨¤¢ �ûÂÊ�ä ý����Ú÷øÂµØó� ýù¤��¤¢ �Æþ�Öõ ��Àî ,(ü�ø��� ñøÀ� ¥� üÈ¿�) ÛØª �� ���� �� (12ù¤ø¢ ýù¤�Þª V V I V II2 A3 B C D4 E F

B > C > E (¢ E > F > D (� F > D < C (� D > C < A (Óó�?´¨� Â�ï¤�� ÂÊ�ä ��Àî üÞ�� á�ãª ,Âþ¥ ñøÀ� �� ���� �� (13
IA IIA IIIA IV A V A12 A B3 C D

D (¢ C (� B (� A (Óó�,176 ,118 °��Â� �� ñøÀ� ¥� �ø��� ù¤ø¢ ×þ �� ¯��Âõ B ø C ø A ø D ÂÊ�ä ¤�ú� Ç÷�þ ß�µÆ¿÷ ý�Â÷� (14?´¨� Â�Ç�� �Þû ¥� öøÂµØó� ý¤�ÀúÚ÷ ø �Á� �� Ûþ�Þ� �ûö� ¥� ×þ ��Àî ¤¢ ,´¨� ñ�õ Â� ýÂó�î�Ü�î 300 ø 188
D (¢ C (� B (� A (Óó�?´¨� Â�Ç�� ö� Ç÷�þ ß�µÆ¿÷ ý�Â÷� �î ´¨� ¯��Âõ ýÂÊ�ä �� üÞ�� ¢Àä ��Àî (1516 (¢ 15 (� 8 (� 7 (Óó�



. . . . . . ¥� V IIA ùøÂð ¤¢ ø . . . . . . ¥� ü �ø� � � ñøÀ� IA ùøÂð ¤¢ �ûÂÊ�ä (ýÂþÁ � Ç�î�ø) üþ� �Þ �ª ´� ó�ã ê (16.¢¤�¢ ý�� . . . . . . ¤¢ �Üê�÷ ßþÂ�ñ�ãê ø . . . . . . ¤¢ �Üê ßþÂ�ñ�ãê �î ý¤�Ï �� .À��þüõ Çþ��ê�
V IIA ùøÂð ý��� -IA ùøÂð ß�þ�� -��� �� ß�þ�� -ß�þ�� �� ��� (Óó�
V IIA ùøÂð ß�þ�� -IA ùøÂð ý��� -ß�þ�� �� ��� -��� �� ß�þ�� (�
V IIA ùøÂð ý��� -IA ùøÂð ß�þ�� -ß�þ�� �� ��� -��� �� ß�þ�� (�
V IIA ùøÂð ß�þ�� -IA ùøÂð ý��� -��� �� ß�þ�� -ß�þ�� �� ��� (¢?´¨� Â�Ç�� 16S ¥� 15P ,Ç÷�þ ß�µÆ¿÷ ý�Â÷� ,üÜî À÷ø¤ é�¡Â� ´Üä ��Àî �� (17ÂÔÆê Ý�� ö¢�� Â�ï¤�� (Óó�¢Âð�ð Ý�� ý����Ú÷øÂµØó� ö¢�� Â�Ç�� (�ÂÔÆê Ý�� ¤¢ 3p ¥�Â� ö¢�� Â��Þ�÷ (�¢Âð�ð ñ�Øó�õ ö¢�� üÞ�� ´Èû ø ÂÔÆê ñ�Øó�õ ö¢�� üÞ�� ¤�ú� (¢?Àª��üõ âþ�õ �¤�¬ �� ü�ø��� ñøÀ� ÂÊ�ä À�� ¢¤�À÷�µ¨� Íþ�Âª ¤¢ (185 (¢ 4 (� 2 (� 3 (Óó�?´¨� ��Àî �ûÀ�÷�µ÷� ÂÊ�ä ßþÂ¡� üÞ�� ¢Àä ,Àª�� 57 Â��Â� La üÞ�� ¢Àä �î ü�¤�¬ ¤¢ (1973 (¢ 72 (� 71 (� 70 (Óó�ü ÷øÂ µ Ø ó� ´ Ô� ñ� µ � �¤ø� � ¨ ¢�¡ ý� þ� ß þÂ¡� ¤¢ ý¢� ä ´ ó� � ¤¢ ü �ø� � � ñøÀ� ¥� ö� µ ¨ ��À î ý� ûÝ �� (20?À÷¤�¢ù¢¤�ú� (¢ ù¢�÷�� (� ùÀÔû (� ù¢�÷�ª (Óó�?´¨� 3d ¥�Â� ¤¢ öøÂµØó� À�� ý�¤�¢ ü�ø��� ñøÀ� ÂÊ�ä ß�õ¤�ú� ø ´Æ�� (217 (¢ 6 (� 5 (� 4 (Óó�?´Æ�� ý�¹�µ÷ ´¨�¤ �� ²� ¥� �ø��� ×þ ¤¢ ý�Üê�÷ ´�¬�¡ Çþ��ê� (22Â¡� ý�þ� ý�ûñ�µ��¤ø� ¢�Àã� Çþ��ê� (� üÞ�� á�ãª ø üÞ�� ¢Àä Çþ��ê� (Óó�üÞ�� á�ãª öÀª Ýî ø �µÆû ¤�� Â�� Çþ��ê� (¢ üÞ�� á�ãª ø Ç÷�þ ý�Â÷� Çû�î (�:�¥� ý�Â÷� ¥� ´Æ�¤�±ä M ÂÊ�ä (IE2) Ç÷�þ ý�Â÷� ß�õø¢ (23ý¥�ð ´ó�� �� M+ ö�þ ñ�õ ×þ ¥� öøÂµØó� ñ�õ ×þ ö¢Âî �À� ý�Â� (Óó�ý¥�ð ´ó�� �� M Ý�� ñ�õ ×þ ¥� öøÂµØó� ñ�õ ø¢ ö¢Âî �À� ý�Â� (�ý¥�ð ´ó�� �� M2+ ö�þ ñ�õ ×þ ¥� öøÂµØó� ñ�õ ×þ ö¢Âî �À� ý�Â� (�ý¥�ð ´ó�� �� M+ Ý�� ñ�õ ×þ ¥� öøÂµØó� ñ�õ ×þ ö¢Âî �À� ý�Â� (¢



?À÷¤�¢ ���Èõ üþ��Þ�ª «��¡ Âþ¥ Â¬��ä ¥� �µ¨¢ ��Àî (24
Cu − Mg − Pb (¢ Ni − Sn − Fe (� Rb − Li − K (� Ba − Zn − Na (Óó�?À�û¢üõ Û�ØÈ� ü�ø��� ñøÀ� ùøÂð ��Àî �¤ ¯�Ö÷ ßþÂ�ß�þ�� ,�ûÂÊ�ä Ç÷�þ ý�Â÷� ß�õø¢ ¤�¢�Þ÷ ¤¢ (25ùÀ¹û ùøÂð (¢ ùÀÔû ùøÂð (� ×þ ùøÂð (� ø¢ ùøÂð (Óó�?´¨� Â�ï¤�� Âþ¥ ��¤£ ¥� ×þ ��Àî üÞ�� á�ãª (2616S (¢ 13Al (� 15P (� 14Si (Óó�?¢¤�¢ �¤ Ç÷�þ ý�Â÷� ßþÂ���� ü�ø��� ñøÀ� ¥� ùøÂð ��Àî �ûÂÊ�ä ñø� Ç÷�þ ý�Â÷� ¤�¢�Þ÷ ¤¢ (27üî�¡ üþ��Üì ���Üê (¢ °�¹÷ ý�û¥�ð (� üþ��Üì ���Üê (� �ûö��ó�û (Óó�?¢¤�¢ ý�� ü�ø��� ñøÀ� ö�µ¨ ��Àî ¤¢ ø ¢¤�¢ ö��øÂ� À�� �Î¨�ø ÂÊ�ä ß�óø� (28��¨ , 21 (¢ Ýû¢¥�ø¢ , 21 (� Ýû¢¥�ø¢ , 29 (� ��¨ , 29 (Óó�?¢¤�¢ ýÂ�ï¤�� á�ãª Âþ¥ ��¤£ ¥� ×þ ��Àî (2919K+ (¢ 15P3− (� 17Cl− (� 16S2− (Óó�?¢�¢ ´±Æ÷ ÂÊ�ä �� ö��� üõ �¤ Âþ¥ üÞ�� ¢Àä ��Àî ,¢�ªüõ Ýµ¡ d1 ¥�Â� �� A2+ ö����î ü÷øÂµØó� Çþ�¤� (3030 (¢ 23 (� 25 (� 21 (Óó�?´¨� �÷�Ú� üÞ�� ¢Àä Çþ��ê� �� �ûö��ó�û ü÷�þ ø üÞ�� á�ãª Â��ç� À÷ø¤ (31.¢�ªüõ Â�Ç�� ü÷�þ á�ãª üóø Â�Ýî üÞ�� á�ãª (� .¢�ªüõ Â�Ýî ü÷�þ á�ãª üóø Â�Ç�� üÞ�� á�ãª (Óó�.À��þüõ Çû�î ø¢ Âû üÞ�� á�ãª ø ü÷�þ á�ãª (¢ .¢�ªüõ Â�Ç�� ø¢ Âû ü÷�þ á�ãª ø üÞ�� á�ãª (�?¢¤�¢ Ç÷�þ ý�Â÷� ß�µÆ¿÷ ö¢�� ��� ÂÑ÷ ¥� �¤ �±�¤ ß�õø¢ ×þ ��Àî ü�ø��� ñøÀ� �ø¢ ýù¤ø¢ ¤¢ (32ß�Âî (¢ ¤���Üê (� öÄ�Æî� (� ö�øÂµ�÷ (Óó�?´¨� Â� Ç�� ×þ ��Àî Ç÷�þ ý�Â÷� ß�µÆ¿÷ (337N (¢ 8O (� 6C (� 4Be (Óó�?´¨� ´¨¤¢ °ÜÎõ ��Àî ,Àª�� öøÂµØó� 28 ý�¤�¢ 6530M2+ ö�þ Âð� (34.Àª��üõ Â� öøÂµØó� ¥� M Ý�� ýùÀª ñ�çª� ý�Â÷� üäÂê ý�û¥�Â� ��Þ� (Óó�.´¨� öøÂ��÷ 37 ý�¤�¢ (�.¢¤�¡üõ ÝÈ� �� ï¤�� Çú� ¤�ú� , M Ý�� üó��µõ ý�ûÇ÷�þ ý�Â÷� ¤�¢�Þ÷ ¤¢ (�.´¨� 28 Â��Â� M ÂÊ�ä üÞ�� ¢Àä (¢



ý�� ü�ø��� ñøÀ� ùøÂð ��Àî ø ù¤ø¢ ��Àî ¤¢ °��Â� �� ,¢�ª üõ Ýµ¡ 4p3 �� ö� ü÷øÂµØó� Çþ�¤� �î ýÂÊ�ä (35?´¨� ö��øÂ� À�� ý�¤�¢ ö� ý�µÆû ø ¢¤�¢23 ,V A ùøÂð ,��¨ ù¤ø¢ (� 22 ,IIIA ùøÂð ,��¨ ù¤ø¢ (Óó�33 ,V A ùøÂð ,�¤�ú� ù¤ø¢ (¢ 32 ,IIIA ùøÂð ,�¤�ú� ù¤ø¢ (�?´¨� ´¨¤¢ F ø D ø B ý�ûÂÊ�ä ¢¤�õ ¤¢ °ÜÎõ ��Àî ,Âþ¥ ÛØª �� ���� �� (36
20

.À÷¤�¢ ¢��ø ¢�¥� ´ó�� �� ´ã�±Ï ¤¢ (Óó�.À÷¤�¢ ÕÜã� ü�ø��� ñøÀ� ýù¤ø¢ ×þ �� (�.´¨� Â�Ýî E ø C ø A ý�ûÂÊ�ä �� �Æþ�Öõ ¤¢ �ûö� ýÂþÁ� Ç�î�ø (�.À÷¤�¢ ¤�Âì ÝÞþ�î�õ ¯�Ö÷ ¤¢ üÞ�� ¢Àä �� ´±Æ÷ üÞ�� á�ãª Â��ç� ¤�¢�Þ÷ ¤¢ (¢ÕÜã� ü�ø��� ñøÀ� ùøÂð ��Àî �� ÂÊ�ä ßþ� ,¢�ª Ýµ¡ 4s24p5 �� ýÂÊ�ä Ý�� ´�êÂÒ ý�þ� ü÷øÂµØó� Çþ�¤� Âð� (37?´¨� ��Àî ö� üÞ�� ¢Àä ø ¢¤�¢37 ,ÝµÔû (¢ 35 ,ÝµÔû (� 35 ,Ý¹�� (� 37 ,�¤�ú� (Óó�?À��þüõ Çþ��ê� ,üÞ�� ¢Àä Çþ��ê� �� ,Ç÷�þ ý�Â÷� ß�óø� ,ÂÊ�ä ø¢ ��Àî ¢¤�õ ¤¢ (385B ø 4Be (¢ 20Ca ø 12Mg (� 8O ø 7N (� 14Si ø 13Al (Óó�?´Æ�÷ ´¨¤¢ . . . ø D, C, B, A Â¬��ä ¢¤�õ ¤¢ °ÜÎõ ��Àî , (36) ñ��b¨ ¤�¢�Þ÷ �� ���� �� (39.À�µÆû Â��ü� ý�ûý¥�ð ùøÂð ¥� E ø C , A (� .À�µÆû ùøÂð ×þ ý�ûÂÊ�ä B ø A (Óó�.´¨� Â�Ç�� B ¥� D ý�Üê ´�¬�¡ (¢ .À÷�üþ��Üì ���Üê ùøÂð ¥� F ø D , B (�?¢¤�¢ ÕÜã� ü�ø��� ñøÀ� ùøÂð ø ù¤ø¢ ��Àî �� ÂÊ�ä ßþ� ,Àª�� 3d5 4s2 ýÂÊ�ä ´�êÂÒ ý�þ� Çþ�¤� Âð� (40
V B ,Ý¹�� (¢ II A ,��¨ (� VII B ,�¤�ú� (� VII A ,�¤�ú� (Óó�?À÷¤�¢ ¤�Âì ÝÞ���õ ø ÝÞþ�î�õ ¯�Ö÷ ¤¢ °��Â� �� �ûùøÂð ��Àî üÜ¬� ý�ûÂÊ�ä ý����Ú÷øÂµØó� ��Â�ç� ¤�¢�Þ÷ ¤¢ (41�ø¢ ,ÝµÔû (¢ ñø� ,ÝµÔû (� �ø¢ ,ÝµÈû (� ñø� ,ÝµÈû (Óó�



?À÷¤�¢ ÕÜã� ü�ø��� ñøÀ� ùøÂð ×þ �� ÂÊ�ä ø¢ ��Àî ,Âþ¥ ý�ûù¢�¢ �� ���� �� (42
D− C2+ B A ö�þ �þ Ý��2p6 2p6 2p2 4s2 ¥�Â� ßþÂ¡� ü÷øÂµØó� Çþ�¤�

C ø D (¢ D ø B (� D ø A (� C ø A (Óó�?´¨� ×þ¢�÷ ÂÊ�ä ��Àî üþ��Þ�ª «��¡ �� 15A ÂÊ�ä üþ��Þ�ª «��¡ (4322E (¢ 33D (� 30C (� 34B (Óó�?´¨� ´¨¤¢ Âþ¥ °��Â� ��Àî �ø��� ×þ ¤¢ Â¬��ä ñø� Ç÷�þ ý�Â÷� ¤¢ (44
IE1(II IA)> IE1(II A) (� IE1(IV A)> IE1(VI A) (Óó�
IE1(VII A)> IE1(VI A) (¢ IE1(VI A)> IE1(V A) (�?¢¤�¢ �Üê Ýû ø �Üê �±ª Ýû ,�Üê�÷ Ýû ü�ø��� ñøÀ� ¥� üÜ¬� ùøÂð ��Àî (45ñø� (¢ �ø¢ (� ÝµÔû (� Ý¹�� (Óó�?´¨� Âþ¥ Ç÷�þ ø¢ ��Àî ß�� é�µ¡� ßþÂ� ï¤�� 12Mg üó��µõ Ç÷�þ ý�û ý�Â÷� ¤�¢�Þ÷ ¤¢ (46

E11 ø E10 (¢ E3 ø E2 (� E6 ø E5 (� E9 ø E8 (Óó�?´¨� ��Ö� ¥� Â�Ç�� Âþ¥ Â¬��ä ¥� ×þ ��Àî ¤¢ (IE3) Ç÷�þ ý�Â÷� ß�õ�¨ (4715P (¢ 14Si (� 12Mg (� 13Al (Óó�?´¨� ��Ö� ¥� Â�Ç�� Âþ¥ ö�þ �þ Ý�� ��Àî Ç÷�þ ý�Â÷� (48
Li+ (¢ Ne (� He (� Be2+ (Óó�?À÷¤�À÷ �ø�Ô� ÂÚþÀØþ �� Âþ¥ ¢¤�õ ��Àî ¤¢ ,ü�ø��� ñøÀ� ùøÂð ×þ Â¬��ä (49¥�Â� ßþÂ¡� ý�ûöøÂµØó� ¢�Àã� (� ý�Â÷� üÜ¬� ý�û¥�Â� ¢�Àã� (Óó�Çþ�Æî� ¢�Àä� (¢ ý����Ú÷øÂµØó� (�?¢�ªüõ ùÀû�Èõ Çú� À�� 19K üó��µõ Ç÷�þ ý�ûý�Â÷� ¤¢ (50×þ (¢ ø¢ (� �¨ (� ¤�ú� (Óó�ý�þ� ü÷øÂµØó� Çþ�¤� � � ö� ´�êÂÒ ý�þ� ü÷øÂµØó� Çþ�¤� �î ´¨� ýÂÊ�ä �� ¯��Âõ Âþ¥ üÞ�� ¢Àä ��Àî (51?¢¤�¢ ´ú��Èõ ü�ø��� ñøÀ� ÂÊ�ä ß�õø¢ ø ü¨ ´�êÂÒ50 (¢ 47 (� 25 (� 24 (Óó�



¢�¡ Ý�� ´�êÂÒ �þ� p ¥�Â� ¤¢ �î À�µÆû . . . . . . ý�ûÂÊ�ä Ûõ�ª Â�Ç�� ,ü�ø��� ñøÀ� . . . . . . �� . . . . . . ý�ûùøÂð (52.À÷¤�¢ öøÂµØó� . . . . . . �� . . . . . . ¥��¨ -×þ - ý�Üê - ��¨ - ñø� (� ´Èû -�¨ - ý�Üê�÷ - ÝµÈû - ��¨ (Óó�ø¢ -ÂÔ¬ - ý�Üê - �¤�ú� - ñø� (¢ Çª -×þ - ý�Üê�÷ - ÝµÈû - ��¨ (�?´¨� ¯��Âõ üþ��Üì �Üê ×þ Ý�� �� ü÷øÂµØó� Çþ�¤� ��Àî (531s22s22p63s23p63d54s1 (� 1s22s22p63s23p63d1 (Óó�1s22s22p63s13p1 (¢ 1s22s22p63s1 (�?À��þüõ Çû�î �ûö� ´�¬�¡ ��Àî �ûÂÊ�ä üÞ�� ¢Àä Çþ��ê� �� ,ü�ø��� ñøÀ� ��¨ ýù¤ø¢ ¤¢ (54üÞ�� á�ãª (¢ ý�Üê�÷ ´�ó�ãê (� Ç÷�þ ß�µÆ¿÷ ý�Â÷� (� ý����Ú÷øÂµØó� (Óó�?À÷¤�¢ �¤ 4s1 ´�êÂÒ ¥�Â� Çþ�¤� ÂÊ�ä À�� ü�ø��� ñøÀ� �¤�ú� ýù¤ø¢ Â¬��ä ¤¢ (551 (¢ 4 (� 2 (� 3 (Óó�ýù¤��¤¢ °ÜÎõ ��Àî ,Àª�� �µª�¢ (ü÷øÂµØó� ×�) Â��Þ�÷ 3p ñ�µ��¤ø� �¨ ,¢�¡ ´�êÂÒ ý�þ� ¤¢ ýÂÊ�ä Ý�� Âð� (56?´¨� ´¨¤¢ ö�.¢¤�¢ ý�� ü�ø��� ñÀ� ��¨ ùøÂð ¤¢ (Óó�.Àª��üõ ö�øÂµ�÷ ýù¢��÷�¡ ¥� ý�Üê�÷ ÂÊ�ä ×þ (�.Àû¢üõ ý¥�� ´�¬�¡ �� ýÀ�Æî� ,öÄ�Æî� �� (�.Àû¢ Û�ØÈ� ´±·õ ¤�� À��ø �¨ �� ý¤�Àþ�� ö�þ À÷��� üõ �ûÇ�î�ø ¤¢ (¢?´¨� Â�Ç�� ÂÊ�ä ��Àî Ç÷�þ ß�õ¤�ú� ý�Â÷� ¤�ÀÖõ (5720Ca (¢ 15P (� 13Al (� 12Mg (Óó�:Â¬��ä üÞ�� á�ãª ,��¨ �ø��� ñ�Ï ¤¢ (58.À��þüõ Çû�î Å³¨ ø Çþ��ê� ù¤ø¢ ¥�è� ¤¢ (Óó�.À��þüõ Çþ��ê� ¸þ¤À� �� �ûö� ß�� �ãê�¢ ø �û öøÂµØó� ¢�Àã� Çþ��ê� Â�� Â� (�.À��þüõ Çû�î üÞ�� ¢Àä Çþ��ê� �� (�.À��þüõ Çþ��ê� �µÆû Â��õ ¤�� Çþ��ê� Â�� Â� (¢?´¨� Â�Ýî ÂÊ�ä ��Àî ý����Ú÷øÂµØó� (598O (¢ 7N (� 19K (� 11Na (Óó�



¢Àä é�µ¡� .À�µÆû ü�ø��� ñøÀ� �¤�ú� �ø��� ¥� III A ø II A ý�ûùøÂð �� ÕÜãµõ °��Â� �� B ø A ÂÊ�ä ø¢ (60?´¨� ¤Àì�� �ûö� üÞ��8 (¢ 11 (� 10 (� 1 (Óó�?¢¤�¢ ýÂ�Ç�� ´û�±ª ÂÊ�ä ��Àî �� üþ��Þ�ª «��¡ ÂÑ÷ ¥� ,7 üÞ�� ¢Àä �� ýÂÊ�ä (6133 (¢ 18 (� 24 (� 16 (Óó�?´¨� ü�ø��� ñøÀ� Ýû¢¤�ú� ö�µ¨ ø ��¨ �ø��� ¥� ýÂÊ�ä Ý�� �� ¯��Âõ ü÷øÂµØó� Çþ�¤� ��Àî (621s22s22p63s23p2 (� 1s22s22p63s23p4 (Óó�1s22s22p4 (¢ 1s22s22p63s23p63d104s24p2 (�ø AO3 ý�ûÀ�Æî� ,öÄ�Æî� �� °�îÂ� ¤¢ ¢�¡ ´�êÂÒ ßþÂ���� �� ü�ø��� ñøÀ� üÜ¬� ý�ûùøÂð ¥� B ø A Â¬��ä (63?¢¤�¢ ÕÜã� �ûö� �� °��Â� �� üÞ�� ¢Àä ��Àî .À÷�ù¢¤ø� ¢��ø �� �¤ BO230 ø 34 (¢ 14 ø 34 (� 23 ø 16 (� 14 ø 32 (Óó�?´¨� ��Àî ,1s22s22p6 ü÷øÂµØó� Çþ�¤� �� ýÂÊ�ä ùøÂðÝû ø Ý¹�� �ø��� ¥� ýÂÊ�ä (648436Kr (¢ 12753 I (� 13154 Xe (� 12251 Sb (Óó�?´¨� ùøÂðÝû ö� �� ÂÊ�ä ��Àî .Àª��üõ 1s22s22p5 ýÂÊ�ä ü÷øÂµØó� Çþ�¤� (658436D (¢ 13154 C (� 8035B (� 12251 A (Óó�?´¨� ��Àî X ÂÊ�ä .Àª��üõ 1s22s22p63s23p6 �¤�¬ �� X2+ Çþ�¤� (66°�¹÷¥�ð (¢ �Üê�÷ (� �Üê �±ª (� �Üê (Óó�?¢¤�¢ ¢��ø �Üê Ý�� À�� 26 ø 15 ß�� üÞ�� ¢Àä �� Â¬��ä �ä�Þ¹õ ¤¢ (676 (¢ 8 (� 3 (� 4 (Óó�?´¨� ��¨ �ø��� ý�ûÂÊ�ä (Kcal.mol−1) Ç÷�þ ß�µÆ¿÷ ý�Â÷� (´¨�¤ �� ²� ¥�) ´¨¤¢ °��Â� ��þ�ð ��Àî (68118 , 175 , 136 , 187 , 240 , 238 , 297 , 362 (Óó�118 , 136 , 175 , 187 , 240 , 238 , 297 , 362 (�118 , 175 , 136 , 187 , 238 , 240 , 297 , 362 (�118 , 136 , 175 , 187 , 238 , 240 , 297 , 362 (¢



?´¨� Al , Si , P , S , Cl , Ar Â¬��ä Ç÷�þ ý�Â÷� ��Â��ç� ´¨¤¢ Çþ�Þ÷ Âþ¥ ý�û¤�¢�Þ÷ ¥� ×þ ��Àî (69
(! #لف)

(! (!

?¢¤�¢ �¤ Ç÷�þ ß�µÆ¿÷ ý�Â÷� ßþÂ�Ýî ÂÊ�ä ��Àî ,´¨� ü�ø��� ñøÀ� ¥� üÈ¿� �î Âþ¥ ñøÀ� �� ���� �� (7014 15 162 A C3 B D

C (¢ D (� B (� A (Óó�?´¨� ´¨¤¢ ,ùÀª ù¢�¢ ý�ûÂÊ�ä �µ¨¢ Ç÷�þ ý�ûý�Â÷� ý�Â� °��Â� ��Àî (71
Xe > Cs > I (¢ K > Ca > Rb (� Sb > Te > Sn (� Kr > He > Ar (Óó�´¨� Ù÷¤ü� ý¥�ð �¤�¬ �� üó�Þãõ Íþ�Âª ¤¢ ÂÊ�ä ßþ� .´¨� ü�ø��� ñøÀ� ñø� ÂÊ�ä 20 ¥� üØþ X ÂÊ�ä (72?´Æ�� ÂÊ�ä ßþ� .Àû¢üÞ÷ XF5 üóø Àû¢üõ XF3 °�îÂ� ¤���Üê �� øö�øÂµ�÷ (¢ ÂÜî (� ö�ð¤� (� ¤�� (Óó�

. . . . . . �� �� .´¨� ´¨¤¢ �f õ�î �µ÷�Â� Û¡�¢ ùÀª Âî£ ��ä�Ï� Âþ¥ ý�ûÂÊ�ä ¥� ×þ Âû ý�Â� (73(üî�¡ üþ��Üì �Üê ,�Üê ,Ýþ�¨) Cs (� (ÝûÀÔû ùøÂð ,�Üê�÷ ,¤���Üê) F (Óó�(Ýû¢¤�ú� ùøÂð ,�÷�¨¤ Ý�÷ ,Ý�Æ�Ü�¨) Si (¢ (Ýû¢�÷�� ùøÂð ,�Üê�÷ ,ÂÔÆê) P (�?Àû¢üõ ö�È÷ ´�êÂÒ ×þ ¥� Ç�� ¢�¡ ��±�îÂ� ¤¢ÂÊ�ä ��Àî (74
Al (¢ Rb (� Be (� P (Óó�?À÷¤�À÷ ÕÜã� ù¢��÷�¡ ×þ �� üõ�Þ� ��þ�ð ��Àî ý�ûÂÊ�ä (75

In , Ga , Al , B (¢ Te , Ge , S , O (� Cs , Rb , K , Li (� I , Br , Cl , F (Óó�?´¨� ´¨¤¢�÷ ��Àî Âþ¥ ü÷�þ ý�ûá�ãª ß�� ¥� (76
O2− ý�Â� 2/13 A◦ (¢ Se2− ý�Â� 1/93 A◦ (� S2− ý�Â� 1/84 A◦ (� F− ý�Â� 1/36 A◦ (Óó�



?´¨� �ûö��ó�û ¥� üµ¨¤¢ Ó�¬�� �¤�±ä ��Àî (77.À�µÆû Ù÷¤ü� �ûö� Â�Ç�� (Óó�.À÷¤�¢ ÕÜã� ü�ø��� ñøÀ� ÝûÀ¹û ùøÂð �� �ûö� ý�Þû (�.À�µÆû ¥�ð �¤�¬ �� üó�Þãõ ¤�Èê ø ë��� ý�õ¢ ¤¢ �ûö� ý�Þû (�.À�¨¤üõ °�¹÷ ¥�ð Çþ�¤� �� öøÂµØó� ×þ ßµêÂð �� �ûö� ý�Þû (¢.´¨� ùÀªÉ¿Èõ (´Æ�÷ �ûÂÊ�ä ßþ� üþ��Þ�ª ¢�Þ÷ �î) ß��� éøÂ� �� ÂÊ�ä À�� ü�ø��� ñøÀ� ¥� üÈ¿� ¤¢ (78?´¨� ´¨¤¢ �¤�±ä ��Àî
.´¨� üÞ�� ø¢ ý�ûñ�Øó�õ ¥� ÛØÈµõ ø ¥�ð �¤�¬ �� ë��� ý�õ¢ ¤¢ J ÂÊ�ä (Óó�.´¨� ñ�Ü½õ �� ¤¢ ,T ×Þ÷ (�.´¨� [Ar]3d7 ö� Çþ�¤� ø ´¨� üÚ÷¤ R2+ ö�þ (�.Àû¢üõ Û�ØÈ� �¤ M2 üÞ�� ø¢ ñ�Øó�õ [Ar]3d104s24p6 ü÷øÂµØó� Çþ�¤� �� M ÂÊ�ä (¢:´¨� Âþ¥ �¤�¬ �� À÷�ùÀª É¿Èõ U ,V ,W ,X ,Y éøÂ� �� �î ÂÊ�ä À�� ý�þ�� ´ó�� ü÷øÂµØó� Çþ�¤� (79

U : [He] 2s22p3
V : [Ne] 3s1
W : [Ne] 3s23p2
X : [Ar] 3d54s2
Y : [Ar] 3d104s24p6 :Ýþ¤�¢ ß��»Þû ø.´¨� �Üê �±ª ÂÊ�ä (I).´¨� Â�çµõ ý�û´�êÂÒ ý�¤�¢ ø �µª�¢ üÚ÷¤ ø ü÷�þ ��±�îÂ� ¢¤��õ °Üè� ¤¢ ÂÊ�ä (II).´¨� üÞ�� ×� ¥�ð ×þ ÂÊ�ä (III)?´¨� ´¨¤¢ ��þ�ð ��Àî ë�ê ��õ�Üãõ �� ���� ��

III II I

W X Y (Óó�
Y X W (�
Y V U (�
V Y W (¢¥� ×þ ��Àî X .¢¤�¢ ýÀ�¨� ´ÜÊ¡ �� ¤¢ ö� À�Æî� ß��»Þû .À�îüõ À�ó�� XCl5 ø XCl3 ,ÂÜî �� X ÂÊ�ä (80?Àª�� À÷��� üõ Âþ¥ Â¬��ä"�' ø "Óó�' (¢ ö�øÂµ�÷ (� ß�Âî (� ÂÔÆê (Óó�



?´¨� Â�ï¤�� Âþ¥ ý�û�÷�ð ¥� ×þ ��Àî ýù¥�À÷� (81
Al3+ (¢ Mg2+ (� F− (� Na+ (Óó�?¢¤�¢ �¤ á�ãª ßþÂ�Ç�� ×þ ��Àî Âþ¥ ý�ûù¤£ ¥� (828O2− (¢ 9F− (� 10Ne (� 11Na+ (Óó�?´Æ�� A2 ñ�Øó�õ üÆó�ø¤¢ö�ø á�ãª (831*28(� 1*35(Óó�2*7(¢ 0*64 (�?´¨� Â�Ç�� �Þû ¥� ÂÊ�ä ��Àî üÆ÷���î á�ãª ,´¨� ü�ø��� ñøÀ� ¥� üµÞÆì �î Âþ¥ ñøÀ� �� ���� �� (8413 14 152 A B3 C D

C (¢ D (� B (� A (Óó�?´¨� ´¨¤¢ üÜî ¤�Î� ¢¤��õ ��Àî ¤¢ ü�ø��� ñøÀ� üÜ¬� ý�ûùøÂð ý�ûÂÊ�ä ý�Â� ùÀª ù¢�¢ ö�È÷ ��Â��ç� (85(.Àû¢üõ ö�È÷ �¤ ´�¬�¡ Çþ��ê� �ú÷�Ø�� ´ú�)
üÞ�� ýù¥�À÷� : 4 Ç÷�þ ý�Â÷� : 3 üû��¡öøÂµØó� : 2 À�Æî� ýÀ�¨� ´ÜÊ¡ : 14 (¢ 3 ø 1 (� 3 ø 2 (� 1 (Óó�?À÷¤�¢ ýÂµð¤�� ýù¥�À÷� Âþ¥ ý�ûÝ�� ¥� ×þ ��Àî (8634Se (¢ 36Kr (� 35Br (� 38Sr (Óó�?´¨� ´¨¤¢ ,ùÀª ù¢�¢ ý�ûÂÊ�ä �µ¨¢ üÞ�� ý�ûù¥�À÷� ý�Â� °��Â� ��Àî (87

Rb > Ca > Sr (¢ Rb > Br > Kr (� Ca > Ga > K (� Sr > Mg > Ca (Óó�?´¨� ùÀª �ÂÎõ ��úÔõ ��Àî �� ¯�±�¤� ¤¢ Ù��óø�� §���ó ��÷ (88Ý�� ý�ù¤��¨ ñÀõ (¢ Ç÷�þ ý�Â÷� (� ý����Ú÷øÂµØó� (� üû��¿÷øÂµØó� (Óó�




