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���� ��	� 
�	�� � ��� �	���� 	� �� ��� �	� ��	�� �� ����.  

  ( "�#� $	%& '��� � () �� *�+, �� �,) .�	�– .��/0� ( �/�0	� '�12 +).�	�-.��/0� (��	� "�.  

� ( �, �� .���+ �	��4 5��6�7 8��	��4)9:;- �	<0 ( '�	=,��4 "� *�����.  

>) (	�,- 	��4 ( "?�@� *,	� ���A� � + '�� *,	� �6�� �� � *���	� �	� *�B "<��C �D��� $6�:� �?�	��) ,��,

– ,����.(  

� ( ,6C+ ��7, � "�	� �6�) 	� E�� – 	����� ('��.  

F ( �	4 E�26� �� �����	� G6C �,) E�#�– E#� (,6& "� *,	H���.  

I ( "�J E��# K+�%� �� "L� �M6�) 	���� – 	����� ('��. 
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��@�6�� �� ��� �	� ��	�� "���,	� 	� "���, .��@�6�� �� '��,	� �	� ��	�� '��, �& 	� "���,	� ��7,.  

  ( 
���# �, O6�#	� "�+��L7� .��� FeCO3  �3d6 ,6& "� 9�2).26Fe(  

� ( 5"���� ��:�� O�& �# P�/� 	���	� "� .��/0� O	L7  '����0 + �+� O��4.  

> (,6& "� ��<�� E��� �	� 9#� �	�& .��/0� 	� 	� �L7� "��+, "��) '�12.  

� ('�� �# 9� E��� 9� �	��#� � '�@� 	� �L7� �, "76L76� E�� �+���.  

F (��, "� .��/0� �� 	� Q	L�,�� '�7	%0 � *,6� EJ6L�7 �6�R� "?��0 C64 + ��+���.  
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���� O	�� �� '�� ,�6� �� �,.  

  (���6� "� �6� �� �# T��� 5OU�@�� �� �J K�V �, E�  K	�7�.  

� (,�� ����62 W	@;� E���& �� */� 5X�6:� O	�, �, ��# "�M6Y ��� ���� �� O	� �4�.  
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  ( [��) [,��,  \  �, ���<�� ���]J Q^:�� �L7� _���C6H13OH  	�C2H5OH  

� ( E��	��+ [��) [��� "�� ,	:�� "`	2 �L<� O�� ���� E��	��+ _��� � *����� �� .�� K�1�»	� « E��	��+ 	�

»F«  

> ( "76L76� E�� �+��� ['�� ��<�� ��� �� E�?�� E��#� "�J _	LR��� ��)['@�) E#� "�J �,  
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5  ���, e�	J ��� .���+ � C6# 	�.  

2Al�s� + Fe�O�s� → Al�O�s� + 2Fe�l� 
 ( ['@�) .���+ E�� _	�  

� ([,6& "� �� *,	H��� ) .���+ E�� ��  

> ( ���]J .���+Al  	� '�� �# .��Fe[��) [  
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 .���+ �=� ��5kg  E� )III (��@��  5��@��6�6� E��� 	�2500g ��  "� '��� E�  . � �� .���+ ��`�, *,�	�

���+  '�,.  

(Fe=56 , O=16, C=12 g.mol-1) 
Fe�O�s� + 3CO�g� → 2Fe�s� + 3CO��g� 
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7  ���	�� ��	R� �� �,	� �2�, .���+ "h7	��  ��� "�	���&6��# �	� .���+ �� *,	H��� 	�.  

1� CO��g� → C�s, �گرافیت + O��g�                           , ΔH� = +393/5kJ 

2� H��g� +
1
2

O��g� → H�O�l�                                   , ΔH� = −286kJ 

3� 2CH!�g� + 4O��g� → 2CO��g� + 4H�O�l�     , ΔH = −1780kJ 
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8    (��@�6�� j	J6�  G+� � �� +� � +� E���+���� _	�.  

� ( ��	�2	� Q6��02-���� 9�� �� E��J.  
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9   ��  *,	H��� 	�∆H  ��6�J "h7	��  + ��� .���+N-N ���� ��	R� ��  

N��g� + 2H��g� → H�N − NH��g�                                  , ΔH� = +91Kj 
  

N-H H-H ��6�J  

391 436 944  ��6�J "h7	�� (kJ.mol-1) 
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10  ���, e�	J *�& *,�, �	�2	� � C6# 	�.  

 
  (��@�6�� �� 
���# E�� "76L76� Q6��0.  

� ( "��	� �	� *+�4��@�6�� �� 	� O  _	� + *,�� m�<� �� 
���# �, ,6C6�.  
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11  ���, e�	J ��� �	� .���+ � C6# 	�.  

 
  

 
  

  
  (���� ��	� �� 	� .���+.  

� (.���+ �� �`	; � *,	� _	� )1 (��@�6�� ��.  

> ( .���+ � *,�+��0 �� ,���	� ��)3 (��@�6�� ��.  
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12  ���, e�	J ��� �	� .��J � E�?�� + ��� E#� "�J ,�6� �,.  

  (['�� 2	& O+�� E#� "�J _���  

� ([,6& "� *,	H��� "L���^J �	� *67 + ��� �	� ��n� �, E#� "�J _��� ��  

> ( �, "76L76� E�� �+���['�� "�6� ) �� 	�����J E��  
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13  '�� ,6C6� ��	A� �	�2	� 	� �����.  

  (��@�6�� �� O  "76L76� Q6��0.  

� (��@�6�� �� O  � *���	� ���� + �L7� _	�.  
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14  ���, e�	J ��� .���+ � C6# 	�.  

 
  (��@�6�� �� .���+ $6�.  

� (['@�) .���+ � *,�+��0 _	�  

> ([,��, ,6C+ �� *6�� ) �, .���+ � *,�+��0  

� ([,6& "� _	:�� �� *,	� ) �6o; �, .���+ E��  
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15   *�& p�n� �	� .��J � O  � C6# 	� '�� *��  ��� �L& �, ����J �� � *���	� Q6L76� �	�2	� �� "<��

 e�	J���,.  

 
  ([,��, q�%# 	�����J �� ��, _��� � ����J E��  
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� (���� 9�� �� ����J E�� � *���	� ���� �	�2	�.  

> (���� m�<� ����J E�� �, �� �B	C �+��� $6�.  

  

16  5/6  �	4 ���7N2O5  r���& �,STP  '&]4 �� sJ + 9��, "� 	��4 "0�V �, ��20  ��	=25  "� �/:# O  �`�,

,6&.  

  (�	4 ��76# r�6�� '���NO2  ['�� ��A) A�t, �� Q6� 
@;��  

� (['�� ��	= �� Q6� ��) 5.���+ '���  

2N�O(�g� → 4NO��g� + O��g� 
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