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con Estructura Periódica
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6 0 7&#$, �3�EF r 4+1 '�23!='�, � �&230 � %&� ' *$�2��354 � / '&%+C �&� � � ' � %+- �3?:@<A
�Y8' � � � � � %Y- � L=7�#$, �Y> ��F r�B�1�#$� - '&�.N&��- '&, � ��2D8� �$0 23'&��- 'E/ ��- � ��*$�*�9*$0 � 230 %�#EI�� %M7�, �&*$#$��- 23� %�� �/ '&%4- �<C , � / #$� %$/ 0 � *$� � *$� �
	 � { y 232 z=)$��� � � ��	 � } x �3y 232 z (�230 � %&� , ���9� %4- �"7�,$8� L=/ �4> �EF � BH!$��, �:- �/ #E, N&� '&, 0 7�0 %$�&-$� ��� 0 � %$��1E#$��- '��HN&��- '&, � �52D8� �$0 23'&�9- 'E/ �&- � �91�#$� *$�&%��qr4y 232 z	� %3� 'E*$':� -=0 %�� � , N&��- '



�5� �8��������	�
�� ��� ��� ����� 
 �� ��� � ����� � 	�� ��
��� � ��� }8*
*$� C , � / #$� %$/ 0 �+23'�� � , �&*$'$F\lE�3!$#$� *$�30 %EC � , 0 ,"� %�� '&%$/ � �:1E#$�3�&-90 23!	'&%$� ,<#$%J/ �&2 k$0 '+*$� C �&� �3� %K- �� / #$�&/ 0 8'&%J> �EF � B9I+230 � %�� , �&�.23� I�'�,.� � �3- �:C , � / #$� %$/ 0 �3*$�"'&!	� , ��/ 0 8'�%	($23� %$'&,.� ��- � !$, '&C #$%$*$0 *$�&*+*$�- � , �&%E#$, �3%$� / � � ��, 0 �3!$�&, � � � %$� ,.#$%$�4?:@<A\F
A\'�,9' � , '"- ��*$'E(�� 0$� ��/ '&%�� 0 %�8#$�"/ ��2:k$0 ��%$*$'<� -EN&��- '&,H*$� � � %3- �<� / #$��/ 0 8'�%M> ��F � BH� %32q8#$- � 0 !$- '&�\*$�� ' (�� ��'&kE� 0 � %$�.#$%$�"C �&230 - 0 �<*$�.� '�- #$/ 0 '�%$� �9/ '&% N&��- '&, � �H*$����1�#$���&#$23� %&� ��%3/ '�%3� -=/ , � / 0 230 � %�� '<*$� -�&, 7�#$23� %�� 'EFElE�., � � ��- � �<1�#$�.� % - �<!	'&, / 0 8'&% 23'&� � , ��*$�<*$�.- ��C �&230 - 0 ��*$�./ #$, N&���H!$��, �<- �<!$, ' C #$%$*$0 *$��*� (	L=7�#$, �&�3> ��F r�B�I�> ��F s�B (�� -H/ '�23!='�, � �&230 � %&� '4� �"� 0 230 - ��,�� 0H� � / '&%$� 0 *$� , �+1�#$�3� %J� � � '��"*$'&�"/ ��� '&�- � !$, ' C #$%$*$0 *$��*4*$�"- � , �&%E#$, �:� 0 � %$*$�<�3*$0 � 230 %�#$0 ,5� 23� I�'�,5C , � / #$� %$/ 0 � *$�"'�!=� , �&/ 0 8'&%	($� 0 � %$*$' � � � �� C � / � '32D8���.!$, '&%E#$%$/ 0 ��*$'3/ '�%+#$%+��, 7&#$23� %&� '323� I�'&, F
��%J� � � 23!$- '4/ - �&, '4*$� -H*$� / , � 23� %�� '+2D8�&�"!$, '&%E#$%$/ 0 ��*$'4� %J- �4!$, ' C #$%$*$0 *$��* �5/ #$��%&� '+23� I�'�, � �� '&%J- �4C , � / #$� %$/ 0 �+*$�3'&!	� , ��/ 0 8'�%MIY� -H/ �&2 k$0 '4*$� C �&� �3� � 2 #$� � � , �+� %J- �3L=7�#$, �J> �EF sEB (�*$'&%$*$�3- '&�N&�&- '�, � �"2D8� �$0 23'&�<- 'E/ ��- � �<*$���9N&�&, 8; ��%Y*$� � *$��� 	 }$� y 232 z9)$�&� � �"� 	��&�Yy 232 z�> , � / #98� , *$� � �31E#$�!$�&, �4#$%J/ ��2:k$0 '4*$�"C ��� � %�#$- '$(	- �4!$, ' C #$%$*$0 *$��*M� � � 	mrYy 232 zH!$��, �4� -H230 � 23'30 %�� � , N&��- '3*$�:C , � 6/ #$� %$/ 0 �My � � u / 	&� � u 1 z B F
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6 0 7&#$, �3�EF s 4+1 '�23!='�, � �&230 � %&� ' *$�2��354 � / '&%+C �&� � {8' � %+- �3?:@<A
3\�&2 k$0 8� %�/ ��k=�4, � � �&- � ��,:1�#$�+!$�&, �Y/ ��2:k$0 '��:*$�3C ��� �4� %�- �M� / #$��/ 0 8'�%|> �EF � B"2|8#$- � 0 !$- '��<*$� � ' (- �K- '�%$7&0 � #$*|*$�Y- ��, �&%E#$, ��� �+!	'&� 0 � 0 N&�K!$��, �K� 'E*$'K� -<0 %�� � , N&��- 'K*$�MC , � / #$� %$/ 0 ��� 0 2 #$- �&*$'$F5AH�&, �



�&t �������� ��	�

������������	�
�� ��� ���

/ '&23!$- � � ��,<� � � �+� � / / 0 8'&%	(\� � ��7&, � 7&�+#$%$�+7&,$8�&L=/ �J> �EF ��B�� %J- �+/ #$��-H� � !$, � � � %�� �&%K- �&��� , � �"7&,$8�&L=/ �����%&� � , 0 '�, � �.> ��F � B\� > ��F s�B$� #$%&� ��� (&*$�.23�&%$� , �<1�#$�.- '&�H, � � #$- � ��*$'&�H23� %$/ 0 '&%$��*$'&�H� � ��% 2D8�&�H� N$0 *$� %�� � � F
�<%E�3/ ��, �&/ � � , 8; � � 0 / � , � - � N&�&%�� �"1�#$�"� �"!$#$� *$�"%$' � ��,.� %+- �:L=7�#$, �+> �EF ��B9� �.1E#$�"- '&�./ �&2 k$0 '&�.*$�<C �&� �2|8#$- � 0 !$- '��<*$� � ' 0 %�� , 'E*$#$/ 0 *$'��"� %K- �M� / #$�&/ 0 8'&%|> �EF � B�IK1�#$�4*$��%K'&, 0 7�� %K�M- �+C �&230 - 0 �+*$�3/ #$, N&�&�!$�&, � � (9%$'J��- � � , ��%�- �MC , � / #$� %$/ 0 �J� %D- �Y/ #$�&-.� �+� 0 � %$� %�� !$# # � � I�� ' � � % ! � � %D- �&�:L=7�#$, �&�M> ��F � v B�Y> ��F �  B (	� 0 %$'41�#$�D8#$%$0 / ��23� %�� �:23'E*$0 L=/ ��%+- �4�&23!$- 0 � #$*M*$�:- �3/ #$, N&�EF�G9�<*$� / 0 , (=C 8; � 0 / ��23� %�� �"!$, '&6N�� � %3#$%3*$� � !$- ��O ��230 � %�� '<� %3- �<!$, '&C #$%$*$0 *$�&*3*$�.- �<, ��%�#$, �"23���H%$'"� %3- ��C , � / #$� %$/ 0 �"*$��'&!	� , ��/ 0 8'�%	F
G9%+� � � � L=7�#$, �+> ��F �&B5� '&%+2 #EI4%$'&� '&, 0 '��5- '��5� C � / � '&�.*$�"- �:C �&� �<I4- �:C , � / #$� %$/ 0 �3� '&k$, �"- � / #$, N&�� FE�\�:7&,$8�&L=/ �:!$��, �<C ��� ��%E#$- �3> �EF � v BH� 0 � %$��- �"23� %$'&,9N&�&, 0 ��/ 0 8'�% � %3� -$N&��- '&,9*$��- '��92D8� �$0 23'&�9- 'E/ ��- � �/ #E��%$*$'Y��#$23� %�� �Y- �MC , � / #$� %$/ 0 �YI�/ #$��%$*$'J- �MC �&� �+� � { ' - �Y7&,$8�&L=/ �J, � � #$- � ��%&� �J> ��F �  B:2 #$� � � , �N&��, 0 ��/ 0 8'�%4/ '&%$� 0 *$� , �&k$- �"� %M� -	N&��- '&,.*$�"- '&�.2D8�$�E0 23'��5��-	��#$23� %�� �&,.- � C , � / #$� %$/ 0 �EF
� - 7�#$%$'&�.'&� , '&��, � � #$- � ��*$'&��*$�"� � � �3� � / / 0 8'&%M� '&% 4
lE�.� 0 � %$��#$%$�:?:@q, � / � �&%$7�#$- �&,9� %4- #$7&��,H*$��- �:?:@<AK� 0$- �:!$, ' C #$%$*$0 *$��* *$��- �", ��%�#$, �:� �5%�#$- �> � w tEB F	G9%Y- �47�,$8� L=/ �Y> �EF � B�*$�*��354 � '&kE� � %$0 *$�4�+!$�&, � 0 ,<*$� - �4� / #$�&/ 0 8'&%�> �EF � B (	� � !$#$� *$�%$' � ��,51E#$�<)$� I+/ 0 � , � ���9C , � / #$� %$/ 0 ���.*$�<'�!=� , �&/ 0 8'&%+!$�&, � - ���5/ #$�&- � �.- �:- '�%$7&0 � #$*4*$�"- �:, ��%�#$, �� �"�&%E#$- �E(=- ' 1E#$�"0 23!$- 0 / �:- ��/ � � � . � ' !�� 0��, .Y*$�"- �3?:@<AD� %M#$%$�4?"@�, � / � �&%$7�#$- �&, F
�M8'&� � � �5� %:- �.L=7�#$, �:> �EF � ~ B�1E#$�5- '��	N&��- '&, � �\2D8� �$0 23'&��- 'E/ �&- � ��*$� �=*$0 � 230 %�#EI�� %:7�, �&*$#$��- 23� %�� �/ '�%Y- �3C , � / #$� %$/ 0 �4*$� � *$�*� 	 � { y 232 zH)$�&� � �"� 	 � �My 232 z (	230 � %&� , ����� %Y- �47�,$8� L=/ �Y> ��F � v B!$�&, �4- �3/ #$, N&�4'�, 0 7&0 %$��-	� �:� 0 � %$� � 	�rMy 232 z\/ �&� 0H� 0 � 23!$, �&F�lE�:!$#$� *$� 0 %EC � , 0 ,.� %&� '�%$/ � �<1E#$��&-\0 23!='�%$� ,�#$%M/ ��2:k$0 '3*$�"C ��� �:� %Y- �3� / #$�&/ 0 8'&%K> �EF � B5IM230 � %�� , �&��23� I�'&,<� � �4- � C , � / #$� %$/ 0 �*$�"'&!	� , ��/ 0 8'�%	($23� %$'&,.� �.- � !$, '&C #$%$*$0 *$�&*M*$�"- � , �&%E#$, �3%$� / � � ��, 0 � !$��, � � � %$� ,.#$%$�4?:@<A\F
G9%4- ���57&,$8�&L=/ ���<> �EF � ~ BHIY> �EF �  B9� �<'�k$� � , N&�:� ��2:k$0 8� %31E#$�<!$��, �:#$%+/ ��2:k$0 ':*$��C ��� �<2|8#$- � 0 !$- '*$� � ' � %4- �:� / #$��/ 0 8'�%Y> ��F � B ($- �:- '&%$7�0 � #$*3*$�<- �:, �&%E#$, �:� �5� 0 � 23!$, ��!	'&� 0 � 0 N&�$(�- ':/ #$�&-	0 23!$- 0 / �1�#$�J- ��� � � , #$/ � #$, ��!	� , 0 8'�*$0 / ��*$�Y- �D?"@<A�/ '�%$� � ��� C � / � 0 N&�&23� %&� �J*$�Y, ��%�#$, ���+/ '�%q/ 0 � , � �)+' , - &(.+/$0 /�!�/&(�� %J'&!	'&� 0 / 0 8'&%Y��-H/ ��� '"�	��t+� %J� -H1�#$�3- �&�", �&%E#$, �&�<� 0 � %$� % !$# % &(' !&F��\�4L=7&#$, �> ��F � v B9� 0 � %$�"0 %�� � , N&��- '&�.1�#$�:� � � 23!$- 0 L=/ ��%4��2:k	'&�./ �&� '�� F
lE� , � � �&- � �M1�#$�3� %J- �+!='�, / 0 8'�%Y23'�� � , �&*$�+*$�3- �4C �&230 - 0 �4*$�3/ #$, N&���"!$��, �+- �+!$, ' C #$%$*$0 *$��* � (L=7&#$, ����> �EF � ~ B\IM> �EF �  B (�� -=/ '�23!='�, � �&230 � %&� '"� �5� 0 230 - �&,H� 0=� ��/ '�%$� 0 *$� , �:1E#$��� %4�&2 k='��9/ ��� '&�� �4� 0 � %$*$�+�Y*$0 � 230 %E#$0 ,:- �Y!$, '&C #$%$*$0 *$�&*�*$�+- �Y, ��%�#$, �J�Y23� I�'�,:C , � / #$� %$/ 0 �J*$�+'&!	� , ��/ 0 8'�%	(� 0 � %$*$'K� � � �Y� C � / � 'K2D8���3!$, '&%E#$%$/ 0 ��*$'J/ '&%|#$%D��, 7&#$23� %&� 'K23� I�'&, F ��%|� � � 23!$- 'J/ - ��, 'J*$�- �MN&�&, 0 ��/ 0 8'�%K2D8��� !$, '&%E#$%$/ 0 ��*$�J� %D- �Y!$, '&C #$%$*$0 *$�&*��</ #$�&%�� 'J23� I�'&, � �3� '&%D- �MC , � / #$� %$/ 0 �*$� '&!	� , ��/ 0 8'�%+IY� -H/ ��2:k$0 '4*$�:C ��� � � � 2:#$� � � , �+� %J- �3L=7&#$, �J> ��F s�B (�*$'&%$*$���9/ �&2 k$0 �4*$� � *$���	 }E� y 232 z�)$��� � ����	��&�+y 232 z�!$��, �3� -�0 %�� � , N&��- ' 23'&� � , ��*$'EF

AH'&,:'&� , 'M- ��*$'E(\� %K- �M� � / / 0 8'&%�� 0 7&#$0 � %&� �4� �4!$, � � � %&� �Y- ���:� 0 2:#$- ��/ 0 '�%$� �:*$�3- '��:23�&!$���:*$�4- '&�/ �&23!='��.� - � / � , '�23�&7�%98� � 0 / '&�5I4!$��, � !	'E*$� ,.- - � N&�&,.� / �&k	' � #M, � !$, � � � %�� �&/ 0 8'&%M7&,$8�&L=/ �3� %M� -	� 0 � 23!='� �H%$� / � � �&, 0 '"��*$� / #$�&,9- ���H� / #$��/ 0 '�%$� ��> s$F r�t�B\�3> s$F r�s�B (�- '"/ #$��-$� �.- - � N&�<�"/ �&k	'"� �E� , � I�� %$*$':- �"!$�&, � �, � ��-�*$�"/ ��*$� / '&23!	'&%$� %&� �"*$�"- '��./ ��23!='��.2:#$- � 0 !$- 0 / �&*$�:!	'&,.� -	�E8� , 230 %$' � �E!\> 
 � � B F
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6 0 7�#$, �3��F � 479 ��, 0 �&/ 0 8'&%+*$�"- � !$, ' C #$%$*$0 *$��*"�H/ '�%+- �:C ��� � 4 !$B C �&� �:%�#$- �$(��&B C �&� � � ' ( � B C ��� � {8'
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P+Q �4Q��+c g
WYX [ d�c ^4`MT"V
1 '&23':, � � #$- � �&*$' *$� -	��%.8�&- 0 � 0 �9*$� � ��, , '&- - ��*$'"I3!$��, �"� � %$� ,5#$%$� 0 %&� � , !$, � � ��/ 0 8'�%323� � '&,5*$�<- '&�5, � 6� #$- � �&*$'�� (E�"/ '&%�� 0 %�#$��/ 0 8'�%3� ��2 #$� � � , ��%3- ���9� 0 2:#$- ��/ 0 '�%$� �97&,$8�&L=/ ���9*$��- '��9/ ��23!='��9� - � / � , '�23�&7�%98� � 0 6/ '&�:� %�� -50 %�� � , 0 '�,"*$�4- �J?"@<A\F9lE�4!$, � � � %�� �&%�23��!$�&�:*$�4- '��:/ ��23!='��:� - � / � , '&23��7&%58� � 0 / '��"� %�#$%!$- �&%$' � , �&%$� N�� , � �&-�I+� , � ��!$- ��%$'&��- '&%$7�0 � #$*$0 %$�&- � � (7� w t$(=� w t 	 ~ ��� I4� wovE��� , � � !	� / � 0 N&�&23� %&� �&F

9 8� �&� �:- �:L=7&#$, �M> ��F } B F
�\'&��!$- �&%$'���� w  � � xH> N�� , � 0 / �&- � ��*$�"!	� , L=- B.� '�%+� , �&%$� N�� , � �&- � �<�3- �3*$0 , � / / 0 8'�%M*$�"!$, '�!$�&7��&/ 0 8'&%> � � �&�EB�I � '&%3!$�&, ��- � - '��\�&-$!$- �&%$'<1E#$�.*$� � / , 0 k	� %3- '&�H� � � �\�4�.�=F&AH'&,H� � � 23!$- '$(&� -$!$- ��%$'�� w t"1�#$� *$�*$� %�� , '4*$�:- �3, ��%�#$, �423��, / ��*$��� w t IM� -\!$- �&%$' � wm� � � � �=8�4*$� %&� , '4*$� - �3, �&%E#$, ��� w�� F	��'��!$- �&%$'��.� w  � � xH> )$'�, 0 O '�%&� ��- � � B.� '&%Y!$�&, ��- � - '��.��-�!$- ��%$'3*$� � / , 0 � '4!='�,��3I��3I+� ��2:k$0 8� %+!$��, �&- � - '&��3- � � #$!=� , L=/ 0 �:)$'&, 0 O '&%�� �&-�*$�"- ���., �&%E#$, �&� F	A\'�,5� ��%&� '$(=� -�!$- ��%$':� wqv$�&� 1�#$� *$�3�323� *$0 ' / ��230 %$'� %&� , �3- �M!$�&, � �4� #$!=� , 0 '&,:*$�3- ���", �&%E#$, �&�"IK� -5!$- �&%$'M� #$!=� , 0 '&,:*$�3- �Y?"@<A\F\�\'&�:!$- �&%$'��"� w  � � x> N�� , � 0 / �&- � �<*$�"C , � %&� � B�� '�%Y!$�&, ��- � - '����&-H!$- �&%$'3C '&, 23��*$'4!='�,�- '���� � � �<�YI �E(�!	'&,<- '41�#$� � -\!$- ��%$'� w t+� �"� -H!$- ��%$'4!	'&� � � , 0 '&,"*$� - �+?:@<A|IJ� -9!$- �&%$'+� w ~ ��� � � �=8�M�+- �4230 � ��*Y*$� - �+?:@<A|IJ- �/ '&, � � - '�%$7&0 � #$*$0 %$��- 23� %�� � F
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