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� Z[\]^ ]_̀ â bc[̂ d[ _̀ c[̂ d[ _̀ e a_ [ f g f dhi jk̂̀ a l c[̂ d[ _̀ Zm ak g b gk e a_ [ f g f dhi j k̂̀ a l ]_̀ â b n î [ l a o g j p k̂ q a n î [ l a e a_ [ f g f d h i jk̂̀ a l� }� � � � �{ � �{ � � � } u | | � � � �� � � �Ã � } �� � ~� }� � } � { �� �� �� � � � � � � ~ � } � | §� � � }u | | � � � �� � �� Ã � } �� � ~� }� s óò �{ ª � � �� � } | § � � �� � | � u |�| � � � �� � � � Ã � } �� � ~� }� � }�� � | � � � � � � } � � �� � � � � � } � u |�| � � � �� � | }sôò � � � � � ª � � }� � � �� � � � � } �ª � � � �� �� � �� � } | § � � �� � � | �� � � } } � }� � �� � � � �� � �� � � � � }� � �s
ws u v Ã w � � z v � � �{ � Ã � } �� � ~� }�� � � � � � � � � } £ � � � � � � � � } � � s � � � � �� � � | ~ � } �� � � } � � � ~ � } � �� � � | � � �{ �� � � � � �� � � | � � } � � � � } �� � � | � ~ | � � � � � { � } � ª �� | � { | ~ � �� � � � } | � � �{ � � � ~ � } � � � � �� � | }� } � ~ � } �� � ~ � }� s  s u v Ã w w ¡z t{ | } | ~ �{t } � � � | } ~� }� � } � } � � � � Ù � � � �� � � �� � �� � � � Â � � � � � � � � } � ñò � � � � �� � � | � � � � } � � | � � � � | � { �� �� � | } | � � � � �� � � � � � { | } | ~ �{� } � � � | } ~� }�óò u � � �{ � � � � | � � � �� � � | � � � � | � | § � � | � � � { � } ~ | � � � � �� ~ � � � �� �� | { �� �� � � � � | � � � � � � { | } | ~ �{ � } � � � | } ~ � }�¥s u v Ã w w � z u | �� �{ { | � }� � }�� � � �� � } � � �̈ �� � | } � Â � � � � � � �� } �� � � � � } � } � � � � � � � � � } � � ñò � � � � �� � � | { � �{ � � �� � � � � �� �� }� � � � � | � { | � � sóò � � � � �� � � | �{ { � � � � �� �� � � { | � � | � � { | } | ~ �{ �{ � � � �� �sôò � � � � �� � � | �{ { � � � � �̈ � } � � � � ~ � }� ~� � � | � �s© s u v Ã w w wz ¦ � ~ � } ¢� { | � � � �Ã � } �� � ~� }� � Ã � } � � � � } � � � � � }£ � � � �� � � � } � ñò � � � � �� � � | � � � � � } ~ � } � | § � � � } � � �� � � � � � � � � � �� � � � � � � � ��� � � � �� �sóò � � � � �� � � | � � � � } ~ � } � | § � �sôò u � � �{ � � � � | � � � � { � ~ � } � | § � � � | � � �� �� ª � � �� � À | �¼¬  è ê ° Ç «² ç ¹ É Ð¾ ¿ ¿ ¶ É́ · Öt{ | } | ~ �{ � � £ � � � � � �� � �� � � � � �� � � � �� �{ ª � � � �� � | } | � � } | § � � �� � | � � �� � � � �{ � � � }{ � � � � � | � � � � � }� � �t{ | } | ~ �{ � � } � � | § { | | � � � �� � �� { � } � � � �� � � � � �� { � � ��� �� � � } �� � � � � | � �� �̈ � �� � }� � � �� � ~ � | �{ � � � �� � } � � � � � � � � � } �� |{ � � � §� � � � �� � � � � � ~ � } �� � }� � �� � � } �� }{ �� �{ | � � | ��̈ � � | �� �� � | }sxs t £ � w ¡ � z t } � � � | } ~� }� � �� � � � � � � � Â � � � � � � � � } � � � � � � � ñ ò t �̈ � � � } �� �� �� � �{  ¢� { �� �� � | } � � � � � �� | � } �� � ��� }� � � � | �� � � � �{ � § � �� }� � �óò t �̈ � � � } ¤ �� � � � � �� � | � �{ � � � } � � � � |{ � �� � � � � | � � � ~ �� ¤ | }��� }� § � � � � �� � | � �{ � �� �� }� § � � � � �� � | � �{ � �ôò t �̈ � � � } Á � �� { � } � | � � | � | � � �� � � � { � � �{ �� � �� � } �� � � � � } � � }�� { | � � � � � ~ �� ¢� � | � �{ � �� � � �� �� � | }�ò t �̈ � � � } u � � � � � � � �� { � � } � { | }� � | � | � § �� � � � | � � �� � | }� � � �� | � � �� � | }� � } � } | � � � � | � � �� � | }�ò � } �� � �� � } � � � | �� � } � � � | } ~ � }� � } � � �� � } � � �{ � �{ � � � | � �� | � � | §� �sy s ¦ t ¤ � ¡ � z Ò | � } � �� � | } u | � � � �� } ¦ � } � � � } � t }� � � � � � ¦ � } � � £ �t }� � � À � Ù � � � � � }{ � � � � � � � �� � }� � � � � � � � � ~ � � s � � �� � | � ~� }� | � � } | § � � �� � | � ¦ � } � � � } � t }� � � � � � � }� � �� �� � | ~ { | ~ ~ � } �{ �� � | } � | � }� | � � � � §sñò � � �� � | � ~� }� | � § � �� � }� � � � � � � � } ¦ � } � � � } � t }� � � � � � � }� � �� � sóò � � �� � | � ~� }� | � �̈ � �� � � � | } � � � � � � � } � � � �� � } � }� � � � � � � � } ¦ � } � �� } � t }� � � � � � � }� � �� � s

�
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� Z[\]^ ]_̀ â bc[̂ d[ _̀ c[̂ d[ _̀ e a_ [ f g f dhi jk̂̀ a l c[̂ d[ _̀ Zm ak g b gk e a_ [ f g f dhi j k̂̀ a l ]_̀ â b n î [ l a o g j p k̂ q a n î [ l a e a_ [ f g f d h i jk̂̀ a lt {̈ � � � � }{ � � � � | �� � u " � � �� � | � � � } � ~ �{ §� � � � � � �{ �� � | } �� { �� �� � � } � { | } � � ~� § � �� � � � �{ � �s« Ü¬ è ä ç ° « Ý²  ´ º ¾ ¹ Ï ¹ ¶ ¿ ¾� | � �� � | } � � � � }� Ú w t t � s � � � � � } � } � �� � � � | � � � } � ~ � { � � �� � � � � � � � � � �� } � � � � �{ �� � | } � � � }�Ú w t t � } � § � � � � � � � � � � | { | } }� { � � | � } � Ú � Ù u� { | ~ � � � � }�� �� � � � � �� � } � � � � � | � ~ � � } � � | } � � �{ � �{ � § �� � � � �� � � � � � � |{ �� �� � � �� � � � � � � � � � � � } { | } }� { � � � �� �s� ¥s u Ã Â w � © z � �� � � � � �{ � � �� �� � � | �� � u# # � s � � � } � } | § � � �� � | � � � � � | � � ~� � � | � � � � � � � } � �� � �� � �{ � � �� ��� � � � � � } � � ~ � � � ~� }� � � � � }� � � � � | � �� � ~ �� � � � } � � { � } � ª �� ��v � À � { � | � � � }� �� � � { | }{ � � � � � } � � �� � �� � �{ � � �� � � | � | � ��� � | � � � ~ �s� © s u Ã Â w � rz � � �� � � � �� � �u | ~ � �� � }� � � � | �� �u v Ã  � u v Ã � s � } �� � �� � } � � }� � � �� � � � �� � � u | ~ � �� � }� � u v Ã � } � � � � � � � � �� � �{ | ~ � | }� }� | � À � { � ~ | � � � � �{ � �� � { � � �� � } � �� � � � � � �{ �� � | } � � } �� � � � � } }� � § | � � � }� � � � �� � | } � } � � � { � � �� � ~ � } �� � ~� }� sö $ø ú ù % ÷ ö &þ � 
 � � ' 	 ( )ÿ � �Â � | � � � ~ ~ � }� � s � } �� � �� � } � � �� � � | { � � � | � � � ~� �� � � � } � }� � } � �� � � � | � ~ � }� � � | � � � ~ ~ � }� � } � § � �� � }� � Â � � � } � � � � * � � � }� � � ~��� �� � | � ~ � }� � | | � � � � � � � | } Ã Ò u � } � � � �� { � + � � | ~ § � } � | § �s� xs u Ã Â w � yz Á � �� � }� Á � } � | § �� � � �{ � � � � �� � � � s � � � } � } | § � � �� � | � � �� � � � �{ � � } � � ~ � }� � � � | � § � �� � }� �Á � } � | § � ,- . /0 - ,1 / . - 1 � } � � � � � � }� �� �� � | �� � } � �� � � | �� � � � § � �� � } � �� � �{ � � � � � � � � � | � Á � } � | § � Â u � � } � |� �� ��� � �{ � �s� y s u Ã Â w w ¡z Â � | � � � ~ ~ � }�t {̈ � � � � }{ � � � � | �� � £ Ù s ¤ t � � s � } �� � �� � } � s ¤ � � Ò � � ~ � § | � � � } � £ Ù s ¤ � � { | }� � | � � � } � � � �� �� ~ � | � � �� � | � � � } � ~ �{ § � � � � � � �{ �� � | } �� { �� �� � � } �{ | } � � ~� §� � � � � � �{ � �s� �s u Ã Â w w � z � � �� � �� �{ � �� � { � } � ª �� � � s u � | | � � � } � � � � � � � � � � | � � � �� � } � ~ � � �{ � � ~� � � | � � � } ��� �� � � � �{ � � � � { � } � ª �� � � | | � � � � } � � � � |̈ � ~ �� � � | � �� � | } � � |� � � � �{ � �� ~ �� �� ~ �� �{ � � � � | � � � ~ �sw ¡s u Ã Â w w   z u | ~ � �� � �v �� � } �� �� � | } � s � } �� � �� � } � � } � � � � { | ~ � �� � � � � � � � ~ � � } � �� � { | ~ � | } � }� ���� | � �� �  �  v �� � �{ � � � } � � �� � � § | � � � }� � } � Â u � � | � � � � � � | | � � }� s° « ¬ è ä ç ° ° ¼² ´ º ¾ ¹ Ï ¹ ¶ ¿ ¾¢� � | � �{ � Â � � } } � }� � t ¢ Â � � s � } �� � �� � } � � } � � � � { | ~ � �� � � � � � � � ~ � � } � �� � { | ~ � | } � }� ���� | � �� �  �  v �� � �{ � � � } � � �� � � § | � � � }� � } � Â u � � | � � � � � � | | � � }� sw ws u Ã Â w w xz t� u | ~ ~� �{ � � s � � ~ | } �� � �� � � } � } �� � �� � } � � }� | � � � � �{ Ù � � � }� � � ~ | �� � ���� � � � � � }� � } t� { | ~ ~� �{ � � � � } � � �� � }� � � � } � � }� � } � � � �{ � }��� � �� � � � � �� � � � }� � } � �� � � � ~ � } � }� � �� � � �� { � � �� }� � � | � ~ � � �� �
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 ' a � � �ÿ � � � � � 
 �� ûÿ �ÿ ÿ � � 5 < � ' � 
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� Z[\]^ ]_̀ â bc[̂ d[ _̀ c[̂ d[ _̀ e a_ [ f g f dhi jk̂̀ a l c[̂ d[ _̀ Zm ak g b gk e a_ [ f g f dhi j k̂̀ a l ]_̀ â b n î [ l a o g j p k̂ q a n î [ l a e a_ [ f g f d h i jk̂̀ a l{ | }{ � � � �s�   s � w ¥ ¡     z ¤ � ~ � � � � �� | � � � s � }� � � � �� � � �� { | }{ � � � � | � � � � � � � � � � �� �� � � � ~ � } � ~ � � ��{ | }� � �� }{ � � } � } � ~ � � � � �� | �� ~ �s� ¥s � w ¥ ¡   ¥z � }� � � � � � t ª � �� � | } � � s u � � � � � � � � } � � | � �� � }� � � � � � � ª � �� � | } �s� © s � w ¥ ¡   ©z v � � � �� � | } ¢� � � � �{ �8 � � s � � � | � � � �� � | } � � �� � � � �{ � � | | � � � } � § � �� � � }� � | � � � � � �{ �� � | } �� rs � w ¥ ¡ ¥ � z Ã � � � � �� � } �� }� � � � �� � | } � s � � � � }� � } � � } �� � �� � } � � � � � { } |� � | } � � } � � � � � �{ � � }� � � � �� � | }� �� | � �� � }� � � � �� � | } � �� | � � | } � | � | � | � �{ � � � � �{ � � � } � � �� }�� � ~� } � � | } � � � � �{ �� xs � w ¥ ¡ ¥ wz Â � �� � � � � � � �� �� }� � � �t ª � �� � | } � � s � | � �� � � }� � � Â � �� � � � � � � �� �� }� � � � § �� � � � � �� �� }� ~ � � � | � �s� ys � w ¥ ¡ ¥   z ¢ � � ~ � } } � � }� � | ~� � � � � � � s u | ~ � � �� � } � { | }� � � � � � �� ~ � � � | � � � }� � | � �{ � � � } � �� { | � � � � s« ã¬ Æ ° Ý Ç Ý Ý² æ ¶ ¾ Ê·́́ ¶ ·́� � | ~� � � � 8 � � � s � � � � � � �� � � � �{ � � � }{ � � � � � | � ¢ � � ~ � } } � � } � � | ~ � � � � � } � § | � �~ � } � � | � � �� � � }� � }� � � �{ � � � } � { � � � �� � �� sw ¡s � w ¥ ¡ ¥ ©z v � � � �� � | } ¢� � � � �{ �8 � � � s � � � � � � | � ~ � � �� � | } � } � � | � �� � | } � � { � } � ª �� � | � { � � � � �{ � � }� � �| � � � ~ �� �� � | }� � � ~ � � �̈ � � � | � �� � ~� { � � � � �{ }� � § | � � ~ | �� � � � } �~ �� � � �̈ � ~� � � � | � � � ~ � �� � } � | � � �� { � � � �s

�
�
�
�
�
�
�
�
�
�
�
�
�
�



�
�



{|}~� } ~� � � � � � � ��| � �| � � �| � �| � � � �� | � � � ��� �� � � � � �| � �| � � {� � � � � ��� �� | � � � � �� �� � � � � ~ � � � � � �� � | � � � � � � �� � � �� � | � � � �� | � � � � �� � � � � � �� � � � � � ��� �� �� ��  ¡¢£ � ¤¡ £ ¤ ¥£ �  ¢ � ¦ ¥� £ ¦¡ � ¥ §̈ ©ª « ¬  ®̄ °ª © ±² ³ ´ §µ « ¶·¸¹ © · ¶ª ² © ¹ º ± ° ° »ª ¼ » °ª © ¶ ± ¹ ¬ · ¹ ¹ ½ ¼ « ±  · ¹ ¼ ¹̄ ª ¬ © ¹  ¨µ « ¶· ° ¼² ³· ¼ ³ª ¼² ¶ ° ± ©ª « ¼ © · «ª¼² ¶ º ± ° ° ²  ©  ² °¾ »ª ¼ º ¼ «ª  ¨½ ¼ « ±  · ¹ ° ± © ª « ¼ «¾ ®  ½ª ®ª ² © ¹¸© «ª ² ¶ ¹ ¼² ¶ ° ± ©ª « ¼ «¾ © « ¼ ¶ ± © ± ² ¹ ¨ µ « ¶· ° ¼² ³ · ¼ ³ª » · © º ± ° °¼ ° ¹  »ª ¼ º ¼ «ª  ¿̈· ® ¼²ª ®  © ±  ² ¹ ¼² ¶̈ ª ª ° ±² ³ ¹ ¼ ¹ ºª ° °¼ ¹ ¿· ® ¼² ½ ¼ ° · ª ¹À Á² ¼ ¶ ¶ ± © ± ² ¸© ¿ª ¾ º ± ° ° »ª ¼ » °ª ©  ¶ª ½ª ° ̄¬ « ± © ± ¬ ¼ ° «ª ¼ ¹  ² ±² ³ ¼² ¶¼² ¼ °¾ © ± ¬ ¼ ° ¹ Â ± ° ° ¹¸ ¼ ¹ ºª ° ° ¼ ¹ »ª¼ » °ª ©  © ¿ ±² Â  » Ãª ¬ © ± ½ª °¾¼ »  · © ° ± © ª « ¼ «¾ ¬  ² ¬ª̄ © ¹ ¼² ¶¨ ¼ ¬ª̄ «  » °ª ® ¹ ¼² ¶ ¹ ± © · ¼ © ± ² ¹º ± © ¿ ¼² ̄ ª ² ® ± ² ¶À
Ä ¿ª ´

�

§

�

µ « ¶ ·̄ «  ³ « ¼ ®«̄ª̄ ¼ «ª ¹ ¹ © · ¶ª ² © ¹ ¨  «¨· « © ¿ª « ¿ ± ³ ¿ª « ª ¶· ¬ ¼ © ±  ²  «¶  ¬ ©  « ¼ ° «̄  ³ « ¼ ® ¹ ± ² µ « ¶·¸¨  «̄ «  ¨ª ¹ ¹ ±  ² ¼ ° º « ± © ±² ³¬ ¼ «ª ª « ¹¸ ¼² ¶̈  « © ª ¼ ¬ ¿ ±² ³µ « ¶· ±² ¹ ¬ ¿   ° ¹¸ ¬  ° °ª ³ª ¹¸¼² ¶ · ² ± ½ª « ¹ ± © ±ª ¹¸ ª © ¬À Á²¼ ¶ ¶ ± © ± ² ¸ © ¿ª ¾ ¬ ¼² ¼ ° ¹ ¹̄ ª ¬ ± ¼ ° ±Å ª ±² ½ ¼ « ±  · ¹ ¼ «ª ¼ ¹ ¨µ « ¶· ° ¼² ³ · ¼ ³ª ¹ · ¬ ¿ ¼ ¹¼² ¬ ±ª ² © ̄ª © «¾ ¸ ®  ¶ª «²̄ª © «¾ ¸ «̄  ¹ª ¸ ²  ½ª ° ¹¸ ¼² ¶¹ ¿  « © ¹ ©  « ±ª ¹¸ º ¿ ± ¬ ¿ ¿ª ° ¹̄© ¿ª ® ¨· « © ¿ª « ± ®̄ «  ½ª © ¿ª ± ««̄  ¨ª ¹ ¹ ±  ² ¼ ° ¹ Â ± ° ° ¹À
ÆÇ ÈÉ ÊÉ Ë ÌÉ ÍÎ Ï Ð Ñ Ò ÓÔÕ ÍÉ É Ö ×Ç É Ç Ï Í ØÙ ÚÕ Û Õ ÜÇ ÝÇ Þ ØÕ Û ß àáâ ã ä áå æç èé ê á ë è ä ì íå ã äâî ïâ ð ãé â ã ä ñ è ï ï òâó ô õö ÷ø ù

�

ú ø û ü ý õ õ ô ö ó ô õö ÷ø õö ó þ ÿ ó ô ø û ÷ ÷ �öø þ ý� ý ÿ � ø � ÷ �ö � þ � û õ ó ÿ� û ó� ö ó ÿ � ÷ �ö� ý � �ö þö ÿ ÷ ÷ �ö ø þ ýö � ô ö � ý ÿ � ÷ �ö ô ý þ ÷ � ø �÷ �ö � þ � û õ ó ÿ� û ó� ö�
�

ú ø û ü ý õ õ ô ö � ø �ö � ó � ý õ ý ó þ ü ý ÷ � � þ � ûõ ý ÿ� û ý � ÷ ý � � ó ÿ � ý ÷ � 	 ó þ ý ø û � �ø þ � ��
�

ú ø û ü ý õ õ ô ö ó ô õö ÷ø ö 
 ó � ý ÿö ÷ �ö� ö þ ý ø �� ô � �ö þ ý ø � ö 	 ø õ û ÷ ý ø ÿ ø � � þ � ûõ ý ÷ö þ ó ÷ û þö ý ÿ ÷ �ö � ö � � ó ÿ�
�

ú ø û ü ý õ õ ô ö ó ô õö ÷ø õö ó þ ÿ ó ô ø û ÷ ÷ �öô ö � ý ÿ ÿ ý ÿ� ó ÿ � �ö 	ö õ ø � �ö ÿ ÷ ø � � þ � ûý ÿ � ø þ ÷ � � ÿ � ý ó�

Î Ï Ð Ñ Ò �Ï Í ØÙ � ×Õ �Õ � ß àáâ ã ä áå æç èé ê á ë è ä ì íå ã äâî ïâ ð ãé â ã ä ñ è ï ï òâó ô õö ÷ø ù

�

�ö ó þ ÿö þ � ü ý õ õ ôö ó ô õö ÷ø � ý � � û � � ÷ �ö ó þ ÷ó ÿ � ý ÿ ÷ þø � û � ÷ ý ø ÿ ø � � þ � û � � ó � ó õ ó ÿ �ý ÷ � 	 ó þ ý ø û � �ö ÷ ó ý õ ��

�

� ý õ õ ô ö ó ô õö ÷ø � ó ý ÿ ó � ø ø �û ÿ �ö þ � ÷ ó ÿ � ý ÿ� ø � ÷ �ö ö ó þ õ � ö þ ý ø � ø �� þ � û � � ó � ó õ�

�

� ý õ õ ôö ó ô õö ÷ø õö ó þ ÿ ó ô ø û ÷ ÷ �ö ó ÿ � ýö ÿ ÷� ö þ ý ø � ø � � þ � û � � ó � ó õ ó ÿ � ý ÷ � 	 ó þ ý ø û �� ø ö ÷ ��

�

� ý õ õ ô ö ó ô õö ÷ø ô ö � ø �ö ó ü ó þö ø � ÷ �ö	 ó þ ý ø û � � ø ö ÷ � ø � ÷ �ö �ø �ö þ ÿ � ö þ ý ø � ø �� þ � û � � ó � ó õ ó ÿ � ÷ �ö ý þ � � ó ÿ� ý ÿ�÷ þö ÿ � ��



� � � � � �� �  ¡ �£ �� £ � � §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �
�

 ¼ ® ± ° ± ¼ « ±Å ª © ¿ª ® ¹ª ° ½ª ¹ º ± © ¿ © ¿ª¼ « ©¸ ± ² © «  ¶· ¬ © ±  ² ¼² ¶ ½ ¼ « ±  · ¹ © ¾̄ ª ¹ ¨ © ¿ ± ¹ ¼² ¬ ±ª ² © µ « ¶·̄ ª © ± ¬ ³ª ² «ª ¹¸© ¿ª ´ ¼ ¹² ¼ ½ ± À
�

º ± ° ° »ª ¼ » °ª ©  ¶ ± ¹ ¬ · ¹ ¹ ± ² ¶ª © ¼ ± ° © ¿ªµ « ¶· ´ ¼ ¹² ¼ ½ ± ¹ ¼² ¶ © ¿ª ± « © ¿ª ®ª ¹ ±²© ¿ª !ª ¬ ¬ ¼² À
�

º ± ° ° »ª ¼ » °ª ©  ¬  ½ª « ± ² ¶ª © ¼ ± ° © ¿ª© « ¼ ¶ ± © ±  ² ¼² ¶ © ¿ª ®ª ¹  ¨ © ¿ª µ « ¶·´ ¼ ¹² ¼ ½ ± ±² "  « © ¿ Á² ¶ ± ¼À
�

º ± ° ° »ª ¼ » °ª ©  ¹ © · ¶¾ ¼² ¶ ¼² ¼ °¾ ¹ª ¶± ®̄  « © ¼² © µ « ¶ · ´ ¼ ¹² ¼ ½ ± # ¹  ¨ © ¿ª!ª ¬ ¬ ¼² ¼² ¶ © ¿ª "  « © ¿À� � � � � �$ � £ %£ & '£ �( )£ * £ � ¡ + £ ¡ �� �, £ -£ ¦ §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �

�

µ ² ¶ª « ¹ © ¼² ¶ © ¿ª ¼ « ©¸ © ª ¬ ¿² ±. · ª ¼² ¶© « ¼ ¶ ± © ±  ²  ¶̈ « ¼ ® ¼À

�

º ± ° ° »ª ¼ » °ª ©  ¶ ± ¹ ¬ · ¹ ¹ ± ² ¶ª © ¼ ± ° © ¿ª© « ¼ ¶ ± © ±  ² ¼² ¶ »ª ³ ±² ² ±² ³ ¹  ¨µ « ¶·¶ « ¼ ® ¼À� � � � � �� �  ¡ �£ � � � -£ §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �

�

/  · º ± ° ° »ª ¼ » °ª ©  °ª ¼ «² ¼ »  · © © ¿ª¶ª ±̈² ± © ± ²  ¨ ¼² µ « ¶· ª °ª ³¾ ¸ ± © ¹© ¾̄ ª ¹¸ ¼² ¶ © ¿ª ¼ « ©  ¨ «ª ¬ ± © ± ² ³ ¼²ª °ª ³¾ À

�

0 © · ¶ª ² © ¹ º ± ° ° »ª ¼ » °ª ©  ³ ¼ ±²¹ · » ¹ © ¼² © ± ¼ ° Â²  º °ª ¶ ³ª  ¨ © ¿ª© « ¼ ¶ ± © ±  ²  ¨µ « ¶· ª °ª ³¾ À

�

º ± ° ° »ª ¼ » °ª ©  °ª ¼ «² ¼ »  · © © ¿ª ° ± ½ª ¹ ±̈ ®̄  « © ¼² © µ « ¶· ª °ª ³¾ º « ± © ª « ¹¼² ¶ © ¿ª ± « ¼ « ©  ¨ª °ª ³¾ º « ± © ±² ³À

�

º ± ° ° »ª ¼ » °ª ©  ¹ © · ¶¾ ¼² ¶ ¼² ¼ °¾ Å ª© ¿ª ©ª 1 ©  ±̈ ®̄  « © ¼² © µ « ¶· ª °ª ³¾º « ± ©ª « ¹À



� � � � � 2' � 3 % £ ¡ � �, £ % � �  £ 4 §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �
�

µ ² ¶ª « ¹ © ¼² ¶ º ¿ ¼ © ±̈ ° ® ± ¹¸ © ¿ª¿ ± ¹ ©  «¾  ¨̈ ± ° ®¸ ±̈ ° ® ¼ ¹ ¼ ³ª ² «ª ¸¼² ¶ © ¿ª̄ « ±² ¬ ± ¯ °ª ¹ ¼² ¶ © ¿ª  « ±ª ¹  ¨±̈ ° ®À
�

º ± ° ° »ª ¼ » °ª ©  »ª ¬  ®ª ¨ ¼ ® ± ° ± ¼ «º ± © ¿ ¼ ° ° © ¿ª ¹ © ¼ ³ª ¹  ¨̈ ± ° ® ® ¼ Â ± ² ³¨ «  ® ¹ ¬ « ± ¯ © ©  ¹ ¬ «ª ª ² À
�

º ± ° ° »ª ¬  ®ª ¨ ¼ ® ± ° ± ¼ « º ± © ¿ © ¿ª«ª ° ¼ © ±  ² ¹ ¿ ± ¹̄ »ª © ºª ª ² ±̈ ° ®¸° ± ©ª « ¼ © · «ª ¸ ¼² ¶ ¹  ¬ ±ª © ¾ À
�

º ± ° ° »ª ¼ » °ª ©  ¶ ± ¹ ¬ · ¹ ¹ © ¿ª© « ¼ ¶ ± © ±  ²  ¨ ̄̄ · ° ¼ « ° ± © ª « ¼ © · «ª ¼² ¶± © ¹ ¶ ±̈̈ ª «ª ² © ¨  « ® ¹À� � � � 5 5� ¥ � ¥£ � 6 7 � ¥ ¦ 78  8 38 ¤ - §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �
�

³ ¼ ± ² ¶ª © ¼ ± °ª ¶ Â²  º °ª ¶ ³ª ¼ »  · ©© ¿ª ¼ « © ¼² ¶ © « ¼ ¶ ± © ± ²  ¨ «ª ¹ª ¼ « ¬ ¿

�

º ± ° ° »ª ¼ » °ª ©  ³ ¼ ± ² Â²  º °ª ¶ ³ª¼ »  · © © ¿ª »ª ³ ±² ² ± ² ³ ¼² ¶¶ª ½ª ° ̄ ®ª ² ©  ¨µ « ¶· «ª ¹ª ¼ « ¬ ¿

�

º ± ° ° »ª ¼ » °ª ©  »ª ¬  ®ª ¼ º ¼ «ª  ¨± ®̄  « © ¼² © µ « ¶· «ª ¹ª ¼ « ¬ ¿ª « ¹ ¼² ¶© ¿ª ± « «ª ¹ª ¼ « ¬ ¿ ª ¨̈  « © ¹ ¼² ¶ «ª ¹ª ¼ « ¬ ¿®ª © ¿  ¶  °  ³¾

�

º ± ° ° »ª ¼ » °ª ©  ³ ¼ ±² ¶ª © ¼ ± °ª ¶Â²  º °ª ¶ ³ª ¼ »  · © µ « ¶· «ª ¹ª ¼ « ¬ ¿¼² ¶ ± ®̄  « © ¼² © «ª ¹ª ¼ « ¬ ¿±² ¹ © ± © · © ±  ² ¹ ±² ´ ¼ ¿ ¼ « ¼ ¹ ¿ © « ¼Æ ÆÇ ÈÉ ÊÉ Ë ÌÉ ÍÎ Ï Ð Ñ Ò 9Ï Í ØÙ :Õ � Ê §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �

�

! ± ¹ ¬ · ¹ ¹ © ¿ª ¼ « ©  ¨µ « ¶·̄ ª © «¾¼² ¶ ± © ¹ ½ ¼ « ±  · ¹ ¨  « ® ¹À

�

; ± ° ° »ª ¼ » °ª ©  ª 1 ¼ ® ±² ª © ¿ª© « ¼ ¶ ± © ±  ² ¼² ¶ ª ½  ° · © ±  ²  ¨µ « ¶·̄ª © «¾ ¨ «  ® ª « ¼ ©  ª « ¼À

�

; ± ° ° »ª ¼ » °ª ©  ¼² ¼ °¾ ¹ª © ¿ªª̄ « ¹  ² ¼ ° ± © ¾  ±̈ ®̄  « © ¼² © µ « ¶·̄ª © ¹ ¼² ¶ © ¿ª ± «̄ ª © ± ¬ ¹ © ¾ °ª À



�

; ± ° ° »ª ¼ » °ª ©  «ª ¼ ¶ ¼² ¶ ¼² ¼ °¾ ¹ª© ¿ª © ª 1 ©  ±̈ ®̄  « © ¼² © ¼² ¶̈ ¼ ®  · ¹µ « ¶·̄ ª ® ¹À

Î Ï Ð Ñ Ò <Þ = ËÕ Ü > ? Þ ØÕ Û §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �
�

@ª © ¶ª © ¼ ± °ª ¶ ±² ¨  « ® ¼ © ±  ² ¼ »  · ©© ¿ª ¼ « ©¸ © « ¼ ¶ ± © ± ² ¼² ¶ © ¾̄ ª ¹  ¨±̈ ¬ © ±  ² ¼ ° ° ± ©ª « ¼ © · «ª
�

Aª ¼ «² ¼ »  · © © ¿ª ¼ « ©¸ ¿ ± ¹ ©  «¾ ¼² ¶¶ª ½ª ° ̄ ®ª ² ©  ¨ µ « ¶ · ! ¼ ¹ © ¼ ¼²¼² ¶ ± ®̄  « © ¼² © µ « ¶ · ! ¼ ¹ © ¼ ¼²B   ° Â © ¼ °ª C
�

Aª ¼ «² ¼ »  · © © ¿ª ¼ « ©¸ ¿ ± ¹ ©  «¾ ¼² ¶¶ª ½ª ° ̄ ®ª ² ©  ¨µ « ¶ · ²  ½ª ° ¹ ¼² ¶© ¿ª ¼ « ©  ±̈ ®̄  « © ¼² © µ « ¶·²  ½ª ° ± ¹ © ¹

�

Aª ¼ «² ¼ »  · © © ¿ª ¼ « ©  ¨µ « ¶· ¹ ¿  « ©¹ ©  «¾ ¼² ¶ © ¿ª ¼ « ©  ±̈ ®̄  « © ¼² ©µ « ¶· ¹ ¿  « © ¹ ©  «¾ º « ± ©ª « ¹Î Ï Ð Ñ Ó ÒÏ Í ØÙ DÕ ËÉ É ØÕ §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �

�

Aª ¼ «² ¼ »  · © © ¿ª ¼ « © ¼² ¶±² © «  ¶· ¬ © ±  ²  ¨µ « ¶· E ¼ ¹ª ª ¶ ¼¸ ± © ¹© ¾̄ ª ¹ ¼² ¶ ± © ¹ ¬  ®̄  ¹ ± © ±  ² ¼ °ª °ª ®ª ² © ¹À

�

Aª ¼ «² ¼ »  · © µ « ¶· E ¼ ¹ª ª ¶ ¼ ¼² ¶± ®̄  « © ¼² © E ¼ ¹ª ª ¶ ¼ º « ± ©ª « ¹ ± ² © ¿ª!ª ¬ ¬ ¼² À

�

Aª ¼ «² ¼ »  · © © ¿ª © « ¼ ¶ ± © ±  ²  ¨µ « ¶·E ¼ ¹ª ª ¶ ¼ ¼² ¶ ± ®̄  « © ¼² © E ¼ ¹ª ª ¶ ¼º « ± © ª « ¹ ±² "  « © ¿ Á² ¶ ± ¼À

�

Aª ¼ «² ¼ »  · © ¨ ¼ ®  · ¹ ¼² ¶± ®̄  « © ¼² © E ¼ ¹ª ª ¶ ¼ º « ± © ª « ¹  ¨µ « ¶· ° ¼² ³ · ¼ ³ª ¼² ¶ © ¿ª ± « ¼ « © À



Î Ï Ð Ñ Ó ÓÏ Í ØÙ FÉ Þ ×É Ê G ÍÕ ÊÕ : ?H Õ ÍÕ Ù Í Þ ×É Ê G ÍÕ ÊÉ §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �
�

Iª ¨ ¼ ® ± ° ± ¼ « º ± © ¿ © ¿ª̄ ª « ¹  ² ¼ ° ± © ±ª ¹¼² ¶ ¼ « ©  ±̈ ®̄  « © ¼² © µ « ¶·¯ ° ¼¾ º « ± ³ ¿ © ¹
�

Iª ¼ » °ª ©  «ª ¼ ¶ ¼² ¶ ¼² ¼ ° ¾ ¹ª © ¿ª©ª 1 © ¹  ¨̈ ¼ ®  · ¹ µ « ¶ · ° ¼² ³ · ¼ ³ª¯ ° ¼¾ ¹Î Ï Ð Ñ Ó �ÔÕ Ü �Ç Ý Ç ÎÕ �Õ × §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �
�

Aª ¼ «² ¼ »  · © © ¿ª ¼ « © ¼² ¶±² © «  ¶· ¬ © ±  ²  ¨ ¹ ¼ © ± «ª ¼² ¶J · ®  «© ¿ª © « ¼ ¶ ± © ±  ²  ¨ ¹ ¼ © ± «ª ±² µ « ¶· À

�

Aª ¼ «² ¼ »  · © ¹ ¼ © ± «ª ¼² ¶J · ®  « ±²µ « ¶·̄ ª © «¾ ¼² ¶ ± © ¹ ¼ « © ± ¹ © ± ¬«ª °ª ½ ¼² ¬ª À
�

Iª ¨ ¼ ® ± ° ± ¼ « º ± © ¿ © ¿ª ª ¼ « °¾± ®̄ «ª ¹ ¹ ±  ² ¹ ¼² ¶ © « ¼ ¶ ± © ± ²  ¨¹ ¼ © ± «ª ± ² µ « ¶·̄ «  ¹ª À

�

Iª ¼ » °ª ©  ª 1 ¼ ® ±² ª ¼² ¶ ¼² ¼ °¾ ¹ª± ®̄  « © ¼² © ¹ ¼ © ± « ± ¬ ¼ ° ¼² ¶ ¿ · ®  «  · ¹©ª 1 © ¹  ¨ © ¿ª µ « ¶· ° ¼² ³ · ¼ ³ªÎ Ï Ð Ñ Ó KÔÕ × ÍÉ É ÖÕ Õ ÌÇ Ý Ç ÐÙ L ×Õ ÜÕ Õ Ì §̈ © ª « ¹ © · ¶¾ ± ² ³ © ¿ ± ¹ ¬  · « ¹ª ¸ °ª ¼ «² ª « ¹º ± ° ° »ª ¼ » °ª ©  �

�

/  · º ± ° ° »ª ¬  ®ª ¨ ¼ ® ± ° ± ¼ « º ± © ¿© ¿ª ± ®̄  « © ¼² © ®  ½ª ®ª ² © ¹ ¼² ¶© «ª ² ¶ ¹  ¨µ « ¶· ¸ ¼ ¹ ºª ° ° ¼ ¹ © ¿ª ± ««̄ ±² ¬ ± ¯ °ª ¹ ¼² ¶ ± ¶ª  °  ³ ±ª ¹À

�

! ± ¹ ¬ · ¹ ¹ © ¿ª § ° ± ³ ¼ « ¿ ´  ½ª ®ª ² ©¼² ¶ ± © ¹ ± ®̄ ¼ ¬ ©  ² µ « ¶· ° ± ©ª « ¼ © · «ª

�

Iª ¨ ¼ ® ± ° ± ¼ « º ± © ¿ © ¿ª M «  ³ «ª ¹ ¹ ± ½ª´  ½ª ®ª ² © ¼² ¶ ± © ¹̄ « ±² ¬ ± ¯ °ª ¹ ¼² ¶± ¶ª  °  ³ ±ª ¹

�

; ± ° ° »ª ¬  ®ª ¨ ¼ ® ± ° ± ¼ « º ± © ¿ © ¿ª¬  ² ¬ª̄ © ¹  ¨ J ¼ °. ¼N ª N § « » ¼ » N ª NO ¼· . ¼² ¶ ®  ¶ª «² ± ¹ ® ¼² ¶ © ¿ª° ± ©ª « ¼ «¾ ± ¶ª ¼ ¹  ±̈ ®̄  « © ¼² © º « ± © ª « ¹¼ ¹ ¹  ¬ ± ¼ ©ª ¶ º ± © ¿ ± © À



�
�
�
�
�
�
�
�
�
�
�
�
�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

������ ���� ( 	
� 514) ����� ��	
 
�� �� 	������...   
�. ����� �������� ��������� 

��������� � �	�� ��!�"� #��� 
$%���� �!$���&�&� �'��� ����.  

�. ���	
�� ��� )���ह���� '��� 
��������  �ह��&�+��,� '���� ह-��.  

�. ������ 	 
��	��� ���� 
��.��,� �/�	� ������ ह-��. 

�. �0�� �ह1��� ह-2� �3���,� 
���	��� ������ )�45�!0� 
�	��� ����. 

�. ��$%�0!� 
����	��� 
�!$���,� $�6
 789�� :
�� 
��,��.��,� �!�� ������ ह-��. 



0 «À"  À " ¼ ®ª  ¨ © ¿ªM «  ³ « ¼ ® M «  ³ « ¼ ® Aª ¼ «² ± ² ³P · © ¬  ®ª ¹ M «  ³ « ¼ ®N 0 ª̄ ¬ ±̈ ± ¬ Aª ¼ «² ± ² ³P · © ¬  ®ª ¹ " ¼ ®ª  Q̈  · « ¹ª ; ± © ¿Q  ¶ª Q  · « ¹ª Aª ¼ «² ±² ³ P · © ¬  ®ª ¹R Ś T �´ § ´ ¼ « ¼ © ¿ ±  -������ 
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ËÆ °±² ³ µ́±¶ ·̧́ · ¹ º ´ ± » ·Â Â ºÅ Á́ » µ» ¼ ¿Á± ½ »̧́ ¿ ¶́ · µ ³ Á » µÁ́ Â ±¶ ±» ·¶ ¶́ ¶ ¶ ± ½ ´Â̧ » Ì ¿¶ ¿» µ » ÀÂ ² ¹ º ¿Á ¾» » ³¶ · µ ³ · ³ ³ ¸́ ¶ ¶¼ ·̧ Ê´ ± À · ¿ º² ¸́ ¶́ À À Á́ ± ¿ Ì ´ ºÅÆÐÆ °±² ³ µ́±¶ ·̧́ · ¹ º ´ ±» Á̧ ¿± ¿Á · º ºÅ ´ Ì · º² ·± ´± ½ ´ ³ ¶́ ¿ ¾ µ · µ ³ ¿ ¼Â ·Á ± » À ± ·Í Â » º ¿Á ¿ ¶́ » µ¸́ ¶ » ² Á̧́ · º º» Á ·± ¿» µÄ ¿ µÁ » ¼́³ ¿¶ ± ¸ ¿ ¹² ± ¿» µÄ · µ ³ Á́ » µ» ¼ ¿Á ¾̧ » Ã± ½ÆÑÆ °±² ³ µ́±¶ ·̧́ · ¹ º ´ ± » ² ± ¿ º ¿ É ´́ Á » µ» ¼ ¿Á· µ · ºÅ ¶ ¿¶ ±» Â̧ » Â » ¶́́ Ì ¿ ³ µ́Á́ Î ¹ ·¶́ ³Â » º ¿Á Å ¸́ Á » ¼ ¼́ µ ³ ·± ¿» µ¶ À»̧· ³ ³ ¸́ ¶ ¶ ¿ µ ¾ ¶ » Á ¿ ´ ± · º Á ½ · º º µ́ ¾́ ¶ ¶ ² Á ½ ·¶Â » Ì ´̧ ±Å · º º ´ Ì ¿ ·± ¿» µ · µ ³ µ́Ì ¿ »̧ µ ¼́ µ± · º¶ ² ¶ ± · ¿ µ · ¹ ¿ º ¿± Å ± ½ »̧ ² ¾ ½ ´ À À Á́ ± ¿Ì ´¾» Ì ´̧ µ ¼́ µ± ¿ µ± ´̧ Ì µ́± ¿» µ¶ÆÚ] ¢ � [ � � ¢ p ¡� �   ¡ k � k h k « Û�̂ � p k̂ k � � p [� � p k � Ü Ü � ®̄ ° ±² ³ µ́±¶ ·̧́ · ¹ º ´ ±» ·̧ ± ¿Á ² º ·± ´ ± ½ ´À² µ ³ · ¼́ µ± · ºÂ̧ ¿ µÁ ¿Â º ¶́ · µ ³ ± Á́ ½ µ ¿ Ï² ¶́» À Á » µ ³² Á ± ¿ µ ¾̧́ ¶́ ·̧ Á ½ ¿ µ́ Á » µ» ¼ ¿Á ¶ÆÇ̄ ° ±² ³ µ́±¶ ·̧́ · ¹ º ´ ±» À»̧ ¼² º ·± Á́ º ·̧́· µ ³ À» Á ² ¶́ ³ ¸́ ¶́ ·̧ Á ½ Ï² ¶́ ± ¿» µ¶ · µ ³½Å Â » ± ½ ¶́́ ¶ÆË̄ ° ±² ³ µ́±¶ ·̧́ · ¹ º ´ ±» ¶́ º Á́ ± · µ ³ ·Â Â ºÅ·Â Â̧ » Â̧ ¿ ·± ´̧́ ¶́ ·̧ Á ½ ¼́ ± ½» ³» º» ¾ ¿ ¶́ ±»· ³ ³ ¸́ ¶ ¶́ Á » µ» ¼ ¿Á ¿ µ Ï² ¿ ¸ ¿ ¶́´ À À Á́ ± ¿Ì ´ ºÅÆÐ̄ ° ±² ³ µ́±¶ ·̧́ · ¹ º ´ ± » ³ ¼́» µ¶ ± ·̧± ´Â̧ » À ¿ Á ¿ µ́Á Å ¿ µ Á » º º Á́ ± ¿ µ ¾Ä · µ · ºÅ É ¿ µ ¾Ä· µ ³ ¿ µ± ´̧ Ấ̧ ± ¿ µ ¾ ³ ·± ·̧́ º ´ Ì · µ± ±»Á́ » µ» ¼ ¿ Á̧́ ¶́ ·̧ Á ½ÆÑ̄ ° ±² ³ µ́±¶ ·̧́ · ¹ º ´ ±» Â̧ » ³² Á́ Ã´ º ºÎ¶ ± ¸² Á ±² ¸́ ³ · µ ³ ¶ ² ¹¶ ± · µ± ¿ ·± ´ ³ ¸́ ¶́ ·̧ Á ½Â̧ » × Á́ ± ¶ ¶ ½» ÃÁ ·¶ ¿ µ ¾ ¼ ·¶ ± ´̧ Å » À¸́ ¶́ ·̧ Á ½ ¼́ ± ½» ³» º» ¾Å ¿ µ́ Á » µ» ¼ ¿Á ¶Æ
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23                  

M85 

    

                    भाषा, शोध  

साहिहयिक पषृ्ठभहूि,  

साहिहयिक, 

कलाकृहििों का 

सिझ ,रचना एवं 

हवशे्लषण करने की 

क्षििा हवकहसि 

िोगी। 

 चररत्र हनिााण एवं 

व्िहियव हवकास के 

हलए आवश्िक 

क्षििाए ँप्राप्त िोगी  

 छात्र हवहभन्न 

व्िावसाहिक कौशल 

हवकहसि कर उन्िें 

रोजगार प्राप्त करन े

१. हिदंी साहियि की हवहभन्न कलाओ ंके प्रवहृिगि 

अध्ििन से हवहभन्न साहिहयिक कलाओ ंको सिझाने 

और हवशे्लषण करने की क्षििा हवकहसि िोगी। 

२. हिदंी साहियि के वगीकरण की आधार साहिहयिक 

िगुों, और धाराओ ंको सिझन ेऔर उसकी पिचान 

करने िें सक्षि िो। 

३. साहियि की हवहवध हवधाओ ंका स्वरूपायिक ज्ञान 

प्राप्त कर छात्रों िें  साहिहयिक रूपों और उसकी 

हवशेषिाओ ंकी पिचान करन ेकी क्षििा हवकहसि 

िोगी। 

४. लोकसाहियि के क्षते्र िें शोधकािा करने से छात्र शोध 

की िलूभिू हवहधिों से पररहचि िोंगे।  

५. प्रिखु साहियिकारों और उनके साहिहयिक गं्रथों का 

अध्ििन करने से छात्रों िें साहिहयिक सिझ िें वहृि 

िोगी। 

६. संवाद कौशल और प्रस्िुहि कौशलको हवकहसि करन े

के हलए प्रहशहक्षि िोंगे।  

१. हिदंी साहियि का 

इहििास (आहदकाल, 

भहिकाल और 

रीहिकाल 

(HIN501) 

 

 

 

 

 

 

 

  

 छात्र िें हिदंी साहियिेहििास की लेखन एवं 

परंपरा के संदभा िें जानकारी िाहसल कर 

पाएगे। 

 हिदंी साहियिेहििास की आशि, 

उपिोहगिा और दशान को सिझ पाएग।े  

 अध्ििन के बाद हिदंी साहियि की 

आहदकाल, भहिकाल और रीिीकाल से 

पररहचि िोगा ।  
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और उसिें सफल िोन े

िें िदद िोगी.  

७. आलोचनायिक सोच हवकहसि िोकर छात्रों िें 

साहिहयिक और गरै-साहिहयिक हवषिों के बारे िें 

गिराई से सोचन ेऔर उन्िें आलोचनायिक दृहिकोण 

से सिझने की क्षििा हवकहसि िोगी। 

८. छात्र साहिहयिक कलाओ ंकी हवहभन्न धाराओ,ं 

शैहलिाँ, और कला-संगीि के संदभा िें सिझ 

हवकहसि करेंगे।  

९. शोध के प्रहि रुहच और उयसाि बढगेा, हजससे वे 

नवीन ज्ञान की खोज और उसिें िोगदान कर सकें गे। 

१०. छात्र हवहभन्न व्िावसाहिक कौशल हवकहसि करेंगे जो 

उन्िें रोजगार प्राप्त करन ेऔर उसिें सफल िोन ेिें िदद 

करेंग े

    २. भारिीि साहियि  

(HIN506)(४ श्रेिांक) 

 छात्र भारिीि साहियि की अवधारणाओ ं

को सिझ पाएगा   

 भारिीि कहविा का स्वरूप एवं प्रहिहनहध 

कहविों से पररचि िोगा   

 भारिीि कथा का हवकासक्रि को 

सिझकर प्रहिहनहधक भारिीि कथाकारों 

से पररचि िोगा   

भारिीि नाटक का हवकासक्रि और 

प्रहिहनहधक भारिीि नाटककारों से पररचि 

िोगा 

    3. कथासाहियि 

(HIN502) (४ श्रेिांक) 
 कथा साहियि िें किाहनिों/किानी का 

उदभव और हवकास को सिझ पाएगा ।  
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 प्रहिहनहधक किाहनिों से पररचि िोगा ।  

 कथा साहियि िें उपन्िास की उदभव और 

हवकासक्रि से पररहचि िोकर छात्रों िें 

उपन्िास से रूहच हनिााण िोने सिाििा 

हिलेगी ।  

 फाँस और दौड़उपन्िास िें अहभव्िि 

व्िहियव, कृहियव, सिीक्षा और सिस्िाएँ 

से अवगि िोगा। 

    ४. संप्रेषण कौशल 

(HIN514)  

(२ श्रेिांक ) 

 

 वाचन कला की संकल्पना और िियव को 

सिझ पाएगा।    

 काव्ि, नाट्ि और कथा िें वाचन कौशल 

की िियव को सिझ पाएगा 

 संभाषण कला की संकल्पना और िियव 

से अवगि िोगा 

    ५. हिदंी साहियि 

हवहवध हविशा 

(HIN505) (४ 

श्रेिांक) 

  

 हविशा संकल्पना और स्वरूप को सिझ 

पाएगा।   

 स्त्री हविशा को सिझ पाएगा  

 दहलि हविशा को सिझ पाएगा  

 आहदवासी हविशा को सिझ पाएगा  

    ६. कथेिर गद्य साहियि 

(HIN505) 

 (४ श्रेिांक)  

 कथेिर गद्य साहियि िें हिदंी हनबंध की 

उदभव और हवकास रूबरू िोगा ।  

 हनबंध की पररभाषा, स्वरूप और प्रकारों 

को सिझ पाएग े ।  

 जीवनी और आयिकथा की उदभव और 
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हवकास को जान पाएगे  ।  

 जीवनी और आयिकथा की पररभाषा और 

स्वरूप को सिझ पाएगे । 

 रेखाहचत्र और संस्िरण की उदभव और 

हवकास को सिझ पाएग े। 

 रेखाहचत्र और संस्िरण की पररभाषा और 

स्वरूप को सिझ पाएगे । 

 िात्राविृांि और साक्षायकार की उदभव 

और हवकास को सिझ पाएग े। 

 रेखाहचत्र पररभाषा, स्वरूप और ियव को 

सिझ पाएग े। 

 रेखाहचत्र उद्भव /उद्भव  और हवकास को 

सिझ पाएग े। 

 संस्िरण पररभाषा, स्वरूप और ियव को 

सिझ पाएग े।      

    ७. शोध प्रहवहध 

(Research 

Methodology)(४ 

श्रेिांक) 

 शोध स्वरूप एवं संकल्पना को सिझ 

पाएगे । 

 शोध प्रकार, क्षेत्रऔर सिस्िा को 

सिझ पाएग े। 

 शोध प्रहवहध और प्रहक्रिा को सिझ 

पाएगे ।  

 शोध लेखन प्रणाली और प्रस्िुहि को 

सिझ पाएग े 

    ८. हिदंी साहियि का  छात्र िें हिदंी साहियि का इहििास का 
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इहििास(HIN 507)  

(आधहुनक काल) 

 

आधहुनक काल की पषृ्ठभिूी िें बारे िें 

जानकारी हिलेगी      

 स्विंत्रिापवूा हिदंी साहियि से पररचि िोगे   

 स्वािंत्र्िोिर हिदंी साहियि(2000 िक) 

को सिझ पाएग े 

 इक्कीसवी सदी का हिदंी साहियि को 

सिझ पाएग े.  

 

    ९. भाषा हवज्ञान 

(HIN508 ) 

(४ श्रेिांक  

 भाषाहवज्ञान का स्वरूप और व्िाहप्त से 

अवगि िोग े.   

 हवहवध भाषा पररवार से पररहचि िोगे .  

 अनपु्रििु भाषाहवज्ञान से पररहचि िोग.े    

 भाषाहवज्ञान के हवहवध अगं को सिझ 

सकोगे. 

    १०. प्राचीन और 

िध्ििगुीन काव्ि  

HIN 515(४ श्रेिांक ) 

  

 आहदकालीन काव्ि को सिझ सकोगे

  

 भहिकालीन हनगुाण काव्ि को सिझ 

सकोग े

 भहिकालीन सगणु काव्ि को सिझ 

सकोग े  

 रीहिकालीन काव्ि को सिझ सकोगे 

    ११. सजृनायिक लेखन 

(HIN516) (२श्रेिांक) 

 सजृनायिक लेखन : सैिांहिक पक्ष  को 

सिझ सकोग े  

 सजृनायिक लेखन : व्िाविाररक पक्ष को 
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सिझ सकोग े

    १२. राजभाषा हिदंी 

(HIN511 (४ श्रेिांक) 

 संवैधाहनक प्रावधानको सिझ सकोगे 

 कािाालिीन हिदंीको सिझ सकोग े 

 आलेखन और हटप्पण को सिझ सकोग े

प्रशासहनकशब्दावली को सिझ सकोग े

    १३. हिदंी वबे साहियि  

(HIN517) 

 प्िटुर (संगणक) प्रणाली-उदभव उद ्भव  

और हवकास को सिझ सकोग े  

 हिदंी वेब – उद ्भव और हवकास को 

सिझ सकोग े

 हिदंी वेब साहियि को सिझ सकोग े

भाषा प्रौद्योहगकी-हवकास एवं प्रिोग को 

सिझ सकोग े

    १४. क्षेत्रीि पररिोजना 

(FP) (HIN513)  (४ 

श्रेिांक 

 हवद्यार्थिाांिों िें अध्ििन हवषि के संबंध िें 

संदभा आनेवाली सािान्ि हकंवा स्थानीि 

सिस्िांओ ं से रुबरु िोकर उनिें चिेना 

हनिााण कराना।    

 पाठ्िक्रि का हसिांि, संकल्पनाओ ं की 

व्िाविाररक जीवन से सिािोजन करने िें 

सक्षि बनाना।  

 िर्थि संकलन, सचूना हवशे्लषण और शोध 

करने की क्षििा को हवकहसि करना।  

 अनभुव आधाररि ज्ञान के आधार पर 

व्िहियव हवकास िें िदद करना ।  

 हवद्यार्थिाांिों िें हचहकयसकविृी हवकहसि 

कर सिस्िांिों पर उपाििोजना िें सझुाव 



Sr. 
No

Name 
of 
Program

Program 
Learning 
Outcomes

Program 
Specific 
Learning 
Outcomes

Name of Course with 
code

Course Learning Outcomes

प्रारंभिक िारत (इ.स. सहाव्या 
शतकापयंत) [HIS515]

• मानवाच्या भशकारी अवस्थेपासनू कृषी अवस्थेपयंतच्या 
वाटचालीची ओळख होते.
• प्रथम नागरी क्ांती म्हणनू हडप्पा सभ्यतेचे भवभवध पैल ू
स्पष्ट करता येते.
• वभैिक व उत्तर वभैिक काळातील समाज जीवनातील फरक 
समजते.
• उत्तर िारतातील महाजनपि आभण िभिण िारतातील 

प्रारंभिक िारत (इ.स. सहाव्या 
शतकापयंत)

• मानवाच्या भशकारी अवस्थेपासनू कृषी अवस्थेपयंतच्या 
वाटचालीची ओळख होते.
• प्रथम नागरी क्ांती म्हणनू हडप्पा सभ्यतेचे भवभवध पैल ू
स्पष्ट करता येते.
• वभैिक व उत्तर वभैिक काळातील समाज जीवनातील फरक 
समजतो.
• उत्तर िारतातील महाजनपि आभण िभिण िारतातील 
महापाषण संस्कृतीची माभहती भमळते.
• िारतातील पभहले साम्राज्य म्हणनू मौयय साम्राज्याची 
मलुयांकन करता येते.
• मौयोत्तर काळातील व्यापार तसेच पर्शशयन, कुशाण, शक-
ित्रप यांच्या आगमनाचा इभतहास कळतो.

(M60) 
MA 

History

·         मानवी उत्कक्ांतीचा 
आभण भवकासाचा पट 
उलगडून िाखवणे. ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक पभरणाम 
लिात आणनू िेणे. ·         
हद्दप्पा संस्कृती, मौयय 
साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन करून िेणे.  
·         मध्ययगुीन 
िारताचा इभतहास आभण 
सरंजामशाहीची वभैशष्ये  
समजनू सांगने.  ·         
प्राचीन-मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व स्थापत्कय 
याची सभवस्तर माभहती 
िेणे. ·         भिटीश 
वसाहतवािाचे िारतीय 
उपखंडावर झालेले 
व्यापक पभरणाम स्पष्ट 
करून सांगणे.    
ऐभतहाभसक घटनांकडे 
भचभकत्कसक वतृीने 
बघण्याचा आभण संशोधन 
दृष्टीचा भवकास करणे.  
ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन आभण 
िभवष्याची योग्य भिशा 
ठरवण्यास सिम करणे.  
·         िारतीय स्वतंत्र 
लढा आभण त्कयातील 
आंतरभवरोध भवस्ताराने 
समजनू सांगणे.  ·         
जगातील महत्कवाच्या 
ऐभतहाभसक घटना आभण 
त्कयाचे िारतीय उपखंडावर 
झालेले पभरणाम समजनू 
सांगणे. ·         प्रािेभशक 
आभण स्थाभनक 
इभतहासाचे महत्कव लिात 
आणनू िेणे.
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भशिणक्म पणूय 
केलयानंतर भवद्यार्थ्यांस 
.....·         मानवी 
उत्कक्ांतीचा आभण 
भवकासाचा पट 
उलगडतो.  ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक 
पभरणाम लिात येतात. 
·         हद्दप्पा संस्कृती, 
मौयय साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन होते. ·         
मध्ययगुीन िारताचा 
इभतहास आभण 
सरंजामशाहीची 
वभैशष्ये  समजतात.  
·         प्राचीन-
मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व 
स्थापत्कय याची सभवस्तर 
माभहती होते.  ·         
भिटीश वसाहतवािाचे 
िारतीय उपखंडावर 
झालेले व्यापक 
पभरणाम स्पष्ट करता 
येतात. ·         िारतीय 
स्वतंत्र लढा आभण 
त्कयातील आंतरभवरोध 
भवस्ताराने समजनू घेता 
येतात. ·         जगातील 
महत्कवाच्या ऐभतहाभसक 
घटना आभण त्कयाचे 
िारतीय उपखंडावर 
झालेले पभरणाम 
समजतात. ·         
प्रािेभशक आभण 
स्थाभनक इभतहासाचे 
महत्कव लिात येते.  
·         ऐभतहाभसक 
घटनांकडे भचभकत्कसक 
वतृीने बघता येते आभण 
त्कयांच्यामध्ये संशोधन 
दृष्टीचा भवकास होतो. 
·         ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन होते 
आभण िभवष्याची योग्य 
भिशा ठरवण्यास सिम 
होतात.



इभतहासाच्या सहाय्यकारी 
शास्ांची पद्धती आभण 
उपयोजन [HIS519]

• परुातत्कवशास् याभवषयाची ओळख होते. 
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• परुाभिलेखागारे याभवषयी भवस्ताराने सांगता येते.
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• मौभखक इभतहासाचे सखोल ज्ञान भमळते.

आधभुनक-पवूय जगाचा 
इभतहास [HIS520]

• सरंजामशाहीच्या काळातील जगाची माभहती होते.
• अधभुनकपवूय जगातील व्यापारव्यवस्था समजनू घेता येते.
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येते.
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समजनू सांगने.  ·         
प्राचीन-मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व स्थापत्कय 
याची सभवस्तर माभहती 
िेणे. ·         भिटीश 
वसाहतवािाचे िारतीय 
उपखंडावर झालेले 
व्यापक पभरणाम स्पष्ट 
करून सांगणे.    
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त्कयाचे िारतीय उपखंडावर 
झालेले पभरणाम समजनू 
सांगणे. ·         प्रािेभशक 
आभण स्थाभनक 
इभतहासाचे महत्कव लिात 
आणनू िेणे.
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संशोधन पद्धती  [HIS599]
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• तर्थ्य संकलन, माभहतीचे भवश्लेषण आभण 
संशोधनकरण्याची िमता भवकभसत होते.
• नवीन ज्ञान आभण समज भनमाण करण्याची िमता तयार 
होते.
• भचभकत्कसकवतृ्ती भवकभसत करून समस्यांवर उपाययोजना 
सचुभवण्याचे कौशलय भवकाभशत होतात.

सरंजामशाहीच्या काळातील 
िारत (सहाव ेते आठराव े

शतक) [HIS521]

• राष्रकुट, पाल आभण प्रभतहार यांच्यातील भत्रपिीय संघषाचे 
स्वरूप कळते.
• चोल, चेर, पांड्य आभण पललव या िभिण िारतातील 
सत्तांची माभहती होते.
• तकुय  सते्तचा उिय आभण भवस्तार स्पष्ट करता येतो.
• भवजयनगर आभण बहामनी सते्तभवषयी माभहती भमळते.
• उत्तर आभण िभिण िारतातील कला, स्थापत्कय आभण 
साभहत्कयाचे मलुयांकन करता येते.
• मगुल सते्तभवषयी सभवस्तर सांगता येते.
• अठराव्या शतकाचा भववाि, जात, वगय स्स्थत्कयंतराचा 
भववाि, इत्कयािी भववािाचे स्पष्टीकरण िेता येते.
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िारतातील आर्शथक 
जीवनातील स्स्थत्कयंतरे 

[HIS522]

• प्राचीन िारतातील शेती तंत्राचा उिय, पशपुाल, 
हस्तकौशलयाधीष्टीत उत्कपािन ते नागरीकरण समजते.
• प्राचीन िारताताचा अंतगयत व बाह्यजगताशी असलेला 
व्यापार व भवभनमय स्पष्ट करता येतो.
• मध्ययगुीन िारतातील कृभषसंस्थेचे संघटन, स्थानीय 
बाजारपेठा आभण व्यापारी संस्था याबाबत माभहती भमळते.
• भिटीश काळातील वासाहभतक शोषणाच्या व्यवस्था समजनू 
घेता येतात.
• वसाहतकालीन आर्शथक व्यवस्थेच्या बिलाचे स्वरूप स्पष्ट 
करता येते.
• स्वातंत्र्योत्तरकाळातील आर्शथक स्स्थत्कयंतरांचे मलुयांकन 
करता येते.

आधभुनक जग- िाग २ 
[HIS523]

• आधभुनक जगातील व्यापारवाि व साम्राज्यवाि या 
संकलपना समजतात.
• पभहले व िसुरे महायदु्ध आभण त्कयाचे पभरणाम स्पष्ट करता 
येतात.
• फॅभसझम आभण नाझीझम याचे स्वरूप स्पष्ट करून त्कयाची 
भचभकत्कसा करता येते.
• आभशया व आभिका खंडातील वसाहतभवरोधी संघषाचे 
मलुयांकन करता येते.
• शीतयदु्ध आभण भि-ध्रवुीय भवश्वरचनेचे पतन स्पष्ट करता 
येते.
• जागभतकीकरणाचे पवय समजते.
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मध्ययगुीन इभतहासकार 
[HIS524]

• धमययदु्धानंतरची यरुोपातील इभतहासलेखन परंपरेचे 
स्पष्टीकरण करता येते..
• भिस्ती, अरब व िारतीय इभतहासलेखन परंपरा याचे 
मलुयांकन करता येते.
• मध्ययगुीन िारताचे प्रमखु  वसाहतवािी , राष्रवािी, 
मार्कसयवािी इभतहासकार यांची माभहती होते .
• मध्ययगुीन इभतहासलेखनातील प्रमखु भववाि लिात येतात .

इभतहासाची उपयोभजत ितेे्र 
[HIS525]

• वस्तसंुग्रहालयशास् याभवषयी सभवस्तर माभहती भमळते.
• पययटनाचा अथय, स्वरूप, संकलपना आभण प्रकार स्पष्ट 
करता येतात.
• िारतातील पययटनस्थळांचा सांस्कृभतक व सामाभजक संििय 
ओळखता येतात.
• ऐभतहाभसक वारसा म्हणनू नतृ्कय, संगीत व भचत्रकला, सण-
उत्कसव व लोकसाभहत्कय याचे मलुयांकन करता येते.
• परुाभिलेखागारांची सवांगीण माभहती होते.
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त्कयाचे िारतीय उपखंडावर 
झालेले पभरणाम समजनू 
सांगणे. ·         प्रािेभशक 
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आणनू िेणे.

24

भशिणक्म पणूय 
केलयानंतर भवद्यार्थ्यांस 
.....·         मानवी 
उत्कक्ांतीचा आभण 
भवकासाचा पट 
उलगडतो.  ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक 
पभरणाम लिात येतात. 
·         हद्दप्पा संस्कृती, 
मौयय साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन होते. ·         
मध्ययगुीन िारताचा 
इभतहास आभण 
सरंजामशाहीची 
वभैशष्ये  समजतात.  
·         प्राचीन-
मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व 
स्थापत्कय याची सभवस्तर 
माभहती होते.  ·         
भिटीश वसाहतवािाचे 
िारतीय उपखंडावर 
झालेले व्यापक 
पभरणाम स्पष्ट करता 
येतात. ·         िारतीय 
स्वतंत्र लढा आभण 
त्कयातील आंतरभवरोध 
भवस्ताराने समजनू घेता 
येतात. ·         जगातील 
महत्कवाच्या ऐभतहाभसक 
घटना आभण त्कयाचे 
िारतीय उपखंडावर 
झालेले पभरणाम 
समजतात. ·         
प्रािेभशक आभण 
स्थाभनक इभतहासाचे 
महत्कव लिात येते.  
·         ऐभतहाभसक 
घटनांकडे भचभकत्कसक 
वतृीने बघता येते आभण 
त्कयांच्यामध्ये संशोधन 
दृष्टीचा भवकास होतो. 
·         ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन होते 
आभण िभवष्याची योग्य 
भिशा ठरवण्यास सिम 
होतात.



आधभुनक-पवूय जगाचा 
इभतहास : िाग 2  [HIS526]

• परुाश्म, मध्याश्म व नवाश्म यगुाच्या अभ्यासातनू जगातील 
मानवाच्या उत्कक्ांतीचे आकलन होते.
• प्राचीन इभजप्तची, मेसोपोटेभमया, हडप्पा व चीनची 
सभ्यतांभवषयी माभहती भमळते.
• प्राचीन ग्रीकची, रोमची, इराणची व माया आभण इंका 
सभ्यतांभवषयी माभहती भमळते.
• प्रारंभिक राजकीय संस्था, सामाभजक व आर्शथक तसेच 
धमयभवचारातील स्स्थत्कयंतरे यातनू प्रारंभिक जगाचे मलुयांकन 
करता येते.
• प्रारंभिक जगातील कला-साभहत्कय-स्थापत्कय-भवज्ञान-तंत्रज्ञान 
याभवषयीची माभहती होते.

िते्रीय प्रकलप [HIS527]

• अभ्यास भवषयाच्या अनषंुगाने भनिशयनास आलेलया 
सामान्य व स्थाभनक समस्यांबाबत सजगता येते.
• संकलपना आभण व्यावहाभरक जीवन यांच्यातील 
सहसंबंधांची जाणीव होते.
• माभहती व आकडेवारी गोळा करण्याचे कौशलय भवकभसत 
होते.
• प्रत्कयि सहिागी होऊन प्रश्नांची सोडवणकू करताना 
व्यस्र्कतमत्कव भवकास होतो.
• संस्थात्कमक पातळीवरील समस्यांचे स्वरूप ओळखनू उपाय 
सचुभवण्याची िमता भवकभसत होते. 

इभतहास लेखानशास् • इभतहास म्हणजे काय? इभतहास का अभ्यासावा याचे 
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आधभुनक िारताचा इभतहास 
[HIS602]

• वसाहतवािी राजवटीचे स्वरूप आभण संरचना सांगता येते.
• वसाहतवािी राजवटीच्या काळातील शासननीती कशी 
होती हे लिात येते .
• वसाहतवािी राजवटीचे सामाभजक सांस्कृभतक संििय स्पष्ट 
करता येतात. 
• वसाहतवािी काळातील सधुारणा चळवळीचे मलूयांकन 
करता येते. 

िारताचा सामाभजक इभतहास 
[HIS603]

• वणयसंस्था, िासप्रथा व गणसमाज या संकलपना स्पष्ट करता 
येतात. 
• जाभतसंस्थेच्या उियाची प्रभक्या, तीचा िौभतक संििय, 
भवस्तार तसेच जाभतसंस्थेचे धार्शमक अभधष्ठान लिात येते.
• सरंजामशाही व जातभपतसृते्तचे पैल ूस्पष्ट करता येतात. 
• वासाहभतक धोरणे व िारतातील सामाभजक पभरवतयन याचा 
सहासंबंध सांगता येतो. 
• िाह्मणेतर चळवळ, िभलत चळवळ यासारख्या जातीभवरोधी 
चळवळीचे महत्कव स्पष्ट करता येते. 

आधभुनक इभतहासकार 
[HIS604]

• मार्कसयवािी, नवमार्कसयवािी, अॅनालस याप्रकारच्या आधभुनक 
इभतहास लेखन परंपरा समजतात. 
• आधभुनक िारताचे वसाहतवािी, राष्रवािी, मार्कसयवािी 
इभतहासकार यांची माभहती भमळते. 
• आधभुनक िारताचे सबालटनय, फुले-आंबेडकरवािी, 
स्त्रीवािी इभतहासकार यांची माभहती भमळते.

(M60) 
MA 
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िारतीय इभतहासाचे नव े
आयाम [HIS605]
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िभिण जगाचा इभतहास 
[HIS606]
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संशोधन प्रकलप [HIS600]

• अभ्यास भवषयाच्या अनषंुगाने भनिशयनास आलेलया 
सामान्य व स्थाभनक समस्यांबाबत सजगता येते.
• संकलपना आभण व्यावहाभरक जीवन यांच्यातील 
सहसंबंधांची जाणीव होते.
• माभहती व आकडेवारी गोळा करण्याचे कौशलय भवकभसत 
होते.
• प्रत्कयि सहिागी होऊन प्रश्नांची सोडवणकू करताना 
व्यस्र्कतमत्कव भवकास होतो.
• संस्थात्कमक पातळीवरील समस्यांचे स्वरूप ओळखनू उपाय 
सचुभवण्याची िमता भवकभसत होते. 

राष्रवािी चळवळीचा इभतहास 
[HIS607]

• वसाहतवािभवरोधातील प्रारंभिक प्रभतकार स्पष्ट करता 
येतात.
• १८५७ चा उठाव याची सभवस्तर माभहती भमळते.
• िारतीय स्वातंत्र्याच्या लढ्याचे मलूयांकन करता येते. 
• जात-जमात-ललगिाव आभण राष्रवािाचे ताणेबाणे लिात 
येतात. 
• िारतीय राष्रीय चळवळीचे भवभिन्न आयाम स्पष्ट करता 
येतात. 
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जनचळवळीचे यगु [HIS608]

• जगातील जनचळवळी जसे की, वशंिेि, नागरीहर्कक, 
कामगार, स्ीया यांच्या चळवळीची माभहती भमळते.
• िारतातील शेतकरी आभण कामगार चळवळी यांचे 
मलूयांकन करता येते. 
• िारतातील आभिवाशी आभण जातीभवरोधी चळवळी यांचे 
मलूयांकन करता येते. 
• िारतातील स्स्त्रयांच्या चळवळीचे मलूयांकन करता येते. 

महाराष्राचा इभतहास 
[HIS609]

• प्राचीन ते मध्ययगुीन महाराष्राचा राजकीय इभतहास स्पष्ट 
करता येतो. 
• महाराष्राची सांस्कृभतक जडणघडण- कला, स्थापत्कय व 
भशलप, िाषा आभण वान्ग््मय याचे मलूयांकन करता येते. 
• मराठ्ांचा इभतहास सभवस्तर माभहती होतो. 
• भिभटश काळातील महाराष्राचा सामाभजक, आर्शथक, 
राजकीय इभतहास स्पष्ट करता येतो. 

समकालीन िारत (१९४७ ते 
२०००) [HIS610]

• संभवधान भनर्शमती, संस्थानाचे भवलीनीकरण आभण राज्य 
पनुरयचना याची माभहती होते. 
• आणीबाणी तसेच २००० पयंतची राजकीय वाटचाल 
सांगता येते. 
• िारतातील िाभरद्र्य, भवषमता आभण वगयकलह, जाभतसंघषय 
याचे आकलन होते.
• जागभतकीकरणाचे आव्हान, बिलती भवश्वरचना आभण 
िारत याची माभहती होते. 

(M60) 
MA 

History

·         मानवी उत्कक्ांतीचा 
आभण भवकासाचा पट 
उलगडून िाखवणे. ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक पभरणाम 
लिात आणनू िेणे. ·         
हद्दप्पा संस्कृती, मौयय 
साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन करून िेणे.  
·         मध्ययगुीन 
िारताचा इभतहास आभण 
सरंजामशाहीची वभैशष्ये  
समजनू सांगने.  ·         
प्राचीन-मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व स्थापत्कय 
याची सभवस्तर माभहती 
िेणे. ·         भिटीश 
वसाहतवािाचे िारतीय 
उपखंडावर झालेले 
व्यापक पभरणाम स्पष्ट 
करून सांगणे.    
ऐभतहाभसक घटनांकडे 
भचभकत्कसक वतृीने 
बघण्याचा आभण संशोधन 
दृष्टीचा भवकास करणे.  
ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन आभण 
िभवष्याची योग्य भिशा 
ठरवण्यास सिम करणे.  
·         िारतीय स्वतंत्र 
लढा आभण त्कयातील 
आंतरभवरोध भवस्ताराने 
समजनू सांगणे.  ·         
जगातील महत्कवाच्या 
ऐभतहाभसक घटना आभण 
त्कयाचे िारतीय उपखंडावर 
झालेले पभरणाम समजनू 
सांगणे. ·         प्रािेभशक 
आभण स्थाभनक 
इभतहासाचे महत्कव लिात 
आणनू िेणे.
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भशिणक्म पणूय 
केलयानंतर भवद्यार्थ्यांस 
.....·         मानवी 
उत्कक्ांतीचा आभण 
भवकासाचा पट 
उलगडतो.  ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक 
पभरणाम लिात येतात. 
·         हद्दप्पा संस्कृती, 
मौयय साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन होते. ·         
मध्ययगुीन िारताचा 
इभतहास आभण 
सरंजामशाहीची 
वभैशष्ये  समजतात.  
·         प्राचीन-
मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व 
स्थापत्कय याची सभवस्तर 
माभहती होते.  ·         
भिटीश वसाहतवािाचे 
िारतीय उपखंडावर 
झालेले व्यापक 
पभरणाम स्पष्ट करता 
येतात. ·         िारतीय 
स्वतंत्र लढा आभण 
त्कयातील आंतरभवरोध 
भवस्ताराने समजनू घेता 
येतात. ·         जगातील 
महत्कवाच्या ऐभतहाभसक 
घटना आभण त्कयाचे 
िारतीय उपखंडावर 
झालेले पभरणाम 
समजतात. ·         
प्रािेभशक आभण 
स्थाभनक इभतहासाचे 
महत्कव लिात येते.  
·         ऐभतहाभसक 
घटनांकडे भचभकत्कसक 
वतृीने बघता येते आभण 
त्कयांच्यामध्ये संशोधन 
दृष्टीचा भवकास होतो. 
·         ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन होते 
आभण िभवष्याची योग्य 
भिशा ठरवण्यास सिम 
होतात.



आधभुनक आभशयाचा इभतहास 
[HIS611]

• आधभुनक चीनच्या इभतहासची माभहती होते.
• आधभुनक जपानच्या इभतहासाची माभहती भमळते.
• इंडोनेभशया, िह्मिेश, सयाम, लाओस, कंबोभडया यांच्या 
वसाहतवािभवरोधी संघषाचे मलुयांकन करता येते.
• मध्य-पवूचेा इभतहास स्पष्ट करता येतो.

संशोधन प्रकलप. [HIS699]

• अभ्यास भवषयाच्या अनषंुगाने भनिशयनास आलेलया 
सामान्य व स्थाभनक समस्यांबाबत सजगता येते.
• संकलपना आभण व्यावहाभरक जीवन यांच्यातील 
सहसंबंधांची जाणीव होते.
• माभहती व आकडेवारी गोळा करण्याचे कौशलय भवकभसत 
होते.
• प्रत्कयि सहिागी होऊन प्रश्नांची सोडवणकू करताना 
व्यस्र्कतमत्कव भवकास होतो.
• संस्थात्कमक पातळीवरील समस्यांचे स्वरूप ओळखनू उपाय 
सचुभवण्याची िमता भवकभसत होते. 

(M60) 
MA 

History

·         मानवी उत्कक्ांतीचा 
आभण भवकासाचा पट 
उलगडून िाखवणे. ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक पभरणाम 
लिात आणनू िेणे. ·         
हद्दप्पा संस्कृती, मौयय 
साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन करून िेणे.  
·         मध्ययगुीन 
िारताचा इभतहास आभण 
सरंजामशाहीची वभैशष्ये  
समजनू सांगने.  ·         
प्राचीन-मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व स्थापत्कय 
याची सभवस्तर माभहती 
िेणे. ·         भिटीश 
वसाहतवािाचे िारतीय 
उपखंडावर झालेले 
व्यापक पभरणाम स्पष्ट 
करून सांगणे.    
ऐभतहाभसक घटनांकडे 
भचभकत्कसक वतृीने 
बघण्याचा आभण संशोधन 
दृष्टीचा भवकास करणे.  
ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन आभण 
िभवष्याची योग्य भिशा 
ठरवण्यास सिम करणे.  
·         िारतीय स्वतंत्र 
लढा आभण त्कयातील 
आंतरभवरोध भवस्ताराने 
समजनू सांगणे.  ·         
जगातील महत्कवाच्या 
ऐभतहाभसक घटना आभण 
त्कयाचे िारतीय उपखंडावर 
झालेले पभरणाम समजनू 
सांगणे. ·         प्रािेभशक 
आभण स्थाभनक 
इभतहासाचे महत्कव लिात 
आणनू िेणे.

24

भशिणक्म पणूय 
केलयानंतर भवद्यार्थ्यांस 
.....·         मानवी 
उत्कक्ांतीचा आभण 
भवकासाचा पट 
उलगडतो.  ·         
प्राचीन िारतातील 
लोहयगुीण संक्मण 
आभण त्कयामळेु घडून 
आलेले व्यापक 
पभरणाम लिात येतात. 
·         हद्दप्पा संस्कृती, 
मौयय साम्राज्य, मौयोत्तर 
व्यापारी भवकास याचे 
आकलन होते. ·         
मध्ययगुीन िारताचा 
इभतहास आभण 
सरंजामशाहीची 
वभैशष्ये  समजतात.  
·         प्राचीन-
मध्ययगुापासनू ते 
भिटीश काळापयंत 
साभहत्कय, कला व 
स्थापत्कय याची सभवस्तर 
माभहती होते.  ·         
भिटीश वसाहतवािाचे 
िारतीय उपखंडावर 
झालेले व्यापक 
पभरणाम स्पष्ट करता 
येतात. ·         िारतीय 
स्वतंत्र लढा आभण 
त्कयातील आंतरभवरोध 
भवस्ताराने समजनू घेता 
येतात. ·         जगातील 
महत्कवाच्या ऐभतहाभसक 
घटना आभण त्कयाचे 
िारतीय उपखंडावर 
झालेले पभरणाम 
समजतात. ·         
प्रािेभशक आभण 
स्थाभनक इभतहासाचे 
महत्कव लिात येते.  
·         ऐभतहाभसक 
घटनांकडे भचभकत्कसक 
वतृीने बघता येते आभण 
त्कयांच्यामध्ये संशोधन 
दृष्टीचा भवकास होतो. 
·         ितूकाळाच्या 
अभ्यासातनू वतयमानाचे 
अचकू आकलन होते 
आभण िभवष्याची योग्य 
भिशा ठरवण्यास सिम 
होतात.
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Appendix Q1M: 1.1.1-2- Outcome analysis of Programme Specific Learning Outcomes [LOCF] and Course Learning Outcomes 

 

Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

1 

V100: B.Sc. 

(Botany, 

Chemistry, 

Zoology) {2023 

Pattern} 

After completing  this 

program, the learner will able 

to : 

 Demonstrate a broad 

understanding of core 

concepts in botany, 

chemistry, and zoology, 

integrating knowledge 

across all three 

disciplines. 

 

 Develop the ability to 

conduct experiments, 

Interdisciplinary Knowledge: 

Demonstrate a comprehensive 

understanding of fundamental 

concepts across botany, 

chemistry, and zoology, 

integrating them to study life 

sciences. 

 

Laboratory and Research 

Skills: Apply practical skills in 

laboratory techniques, 

performing experiments and 

analyzing data across plant, 

1. AEC111:English 

Communication 

After successful completion of this course, student should be 

able to – 

● Communicate effectively in spoken English, including 

pronunciation, fluency, and clarity. 

● Develop strong listening skills to understand spoken 

English, including different accents and dialects. 

● Create and deliver effective presentations, including the 

use of visual aids and public speaking techniques. 

● Write professional documents (e.g., resumes, cover 

letters), participate in job interviews, and communicate 

effectively in workplace settings. 

2. BNY101: Plant 

Diversity  

After successful completion of this course, student should be 

able to – 

● Develop the ability to identify common plant species and 

understand the key features used in plant identification. 
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Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

analyze data, and apply 

scientific methods in 

botany, chemistry, and 

zoology. 

 

 Apply critical thinking to 

solve interdisciplinary 

problems, drawing 

connections between 

biological, chemical, and 

ecological concepts. 

 

 Engage in independent 

research and contribute to 

scientific inquiry, using 

tools and techniques from 

botany, chemistry, and 

zoology. 

 

 Effectively communicate 

scientific ideas and 

research findings across 

animal, and chemical 

sciences. 

 

Ecological and Environmental 

Awareness: Understand the 

interdependence of plants, 

animals, and chemical 

processes in ecosystems, and 

contribute to environmental 

sustainability and 

conservation. 

 

Critical Thinking and 

Problem-Solving: Use 

analytical skills to solve 

biological, chemical, and 

ecological problems, applying 

concepts from all three 

disciplines. 

 

Scientific Communication: 

Effectively communicate 

scientific findings and 

● Effectively communicate their understanding of plant 

diversity through written reports, presentations, and 

discussions. 

● Acquire the foundational skills required for conducting 

research in plant biology or related fields. 

● Recognize the importance of plant conservation and 

ethical considerations related to plant use and 

biodiversity. 

3. BNY102: Plant 

Diversity 

After successful completion of this course, student should be 

able to – 

 Develop the ability to identify common plant 

species and understand the key features used in plant 

identification. 

 Effectively communicate their understanding of 

plant diversity through written reports presentations, 

and discussions. 

 Acquire the foundational skills required for 

conducting research in plant biology or related 

fields. 

 Recognize the importance of plant conservation and 

ethical considerations related to plant use and 

biodiversity. 

4. CHE104: Basic 

Inorganic & 

                Organic 

Chemistry 

After successful completion of this course, student should be 

able to 
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Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

the fields of botany, 

chemistry, and zoology in 

both oral and written 

forms. 

concepts in botany, chemistry, 

and zoology, both in written 

and oral formats. 

● Understand the foundational principles of Bohr’s model 

and its limitations. 

● Understand the general characteristics of ionic bonding, 

including the transfer of electrons and electrostatic 

attractions. 

● Apply the principles of nucleophilicity and 

electrophilicity to deduce the mechanisms of various 

organic reactions. 

5. CHE105: Basic 

Inorganic &   

                    Organic 

Chemistry 

After successful completion of this course, student should 

be able to 

● Acquire practical laboratory skills, including the ability 

to perform experiments, use laboratory equipment and 

analyze experimental data. 

● Perform basic quantitative analyses, including 

stoichiometric calculations and concentration 

determinations. 

● Effectively communicate experimental procedures, 

results, and conclusions through written lab reports and 

oral presentations. 

● Recognize the relevance of chemistry in everyday life, 

industry and other scientific disciplines. 

6. ZGY101: Animal 

Diversity (T) 

After successful completion of this course, student should be 

able to – 

● Demonstrate a solid understanding of the diversity of 

animal life 
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Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

● Develop the ability to identify common animals 

● Apply critical thinking skills to analyze and compare 

animal adaptations, behaviors, and evolutionary 

patterns. 

● Recognize ethical considerations related to animal 

research, conservation, and humane treatment. 

● Apply knowledge of animal diversity to solve real-world 

ecological and conservation problems. 

 7. ZGY102: Animal 

Diversity (P) 

After successful completion of this course, student should be 

able to – 

● Demonstrate a solid understanding of the diversity of 

animal life 

● Develop the ability to identify common animals 

● Apply critical thinking skills to analyze and compare 

animal adaptations, behaviors, and evolutionary 

patterns. 

● Recognize ethical considerations related to animal 

research, conservation, and humane treatment. 

● Apply knowledge of animal diversity to solve real-world 

ecological and conservation problems. 

8. AEC121: 

Environmental 

Science  

After successful completion of this course, student should be 

able to – 

● Develop a solid understanding of key environmental 

concepts, issues, and challenges. 

● Recognize the interdisciplinary nature of environmental 

studies by integrating knowledge from various fields, 

such as biology, chemistry, sociology, and economics. 
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Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

● Develop the ability to advocate for environmental 

causes and promote sustainable practices within their 

communities and beyond. 

● Foster a sense of environmental citizenship, 

encouraging students to actively contribute to a more 

sustainable and environmentally conscious society. 

 

9. BNY106: Plant 

Ecology & 

Taxonomy 

After successful completion of this course, student should be 

able to – 

● Develop the ability to identify common plant species and 

understand the key features used in plant identification. 

● Apply critical thinking skills to analyze and compare 

plant adaptations, ecological roles, and evolutionary 

patterns. 

● Recognize ethical considerations related to plant 

research, conservation, and sustainable use. 

● Acquire foundational research skills required for 

conducting studies in plant ecology or related fields. 

10. BNY107: Plant 

Ecology & Taxonomy 

After successful completion of this course, student should be 

able to – 

● Develop the ability to identify common plant species and 

understand the key features used in plant identification. 

● Apply critical thinking skills to analyze and compare 

plant adaptations, ecological roles, and evolutionary 

patterns. 

● Recognize ethical considerations related to plant research, 

conservation, and sustainable use. 

● Acquire foundational research skills required for 

conducting studies in plant ecology orrelated fields. 
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Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

 11. CHE106: Physical & 

Organic  

                Chemistry - I  

After successful completion of this course, student should 

be able to 

● Apply mathematical and conceptual approaches to solve 

problems related to thermodynamics, kinetics, quantum 

mechanics and chemical equilibrium. 

● Acquire the ability to perform calculations involving 

thermodynamic parameters, reaction rates and 

electrochemical processes. 

● Explain the mechanisms of organic reactions and predict 

reaction outcomes based on mechanistic understanding. 

 

12.CHE107: Physical & 

Organic 

            Chemistry – I 

After successful completion of this course, student should be 

able to 

● Understand how the heat capacity of a system depends on 

the amount of substance and the properties of the 

calorimeter. 

● Perform calorimetric experiments to measure the heat 

absorbed or released during the dissolution of salts in 

water. 

● Apply the concept of choosing appropriate solvents or 

solvent mixtures for crystallization based on the solubility 

of the target compound and impurities. 

 

13. ZGY106: Anatomy 

& Developmental 

Biology of 

Vertebrates (T) 

After successful completion of this course, student should be 

able to – 

● Analyze and compare the anatomy of different 

vertebrate species to identify common patterns and 

unique adaptations. 
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● Explain the functional significance of anatomical 

features and how they relate to the ecological and 

physiological characteristics of vertebrates. 

● Apply an evolutionary perspective to interpret the 

similarities and differences in vertebrate anatomy and 

development. 

● Recognize how the study of vertebrate anatomy and 

development intersects with other scientific disciplines, 

such as evolutionary biology, ecology, and physiology 

 

14. ZGY107: Anatomy 

& Developmental 

Biology of 

Vertebrates (P) 

 

After successful completion of this course, student should be 

able to – 

● Analyze and compare the anatomy of different 

vertebrate species to identify common patterns and 

unique adaptations. 

● Explain the functional significance of anatomical 

features and how they relate to the ecological and 

physiological characteristics of vertebrates. 

● Apply an evolutionary perspective to interpret the 

similarities and differences in vertebrate anatomy and 

development. 

● Recognize how the study of vertebrate anatomy and 

development intersects with other scientific disciplines, 

such as evolutionary biology, ecology, and physiology. 

 

15. SEC311: IT & E-

Learning Skills 

After successful completion of this course, student should be 

able to – 
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● Evaluate and critically analyze online information and 

media sources, distinguishing between credible and 

unreliable content. 

● Create and manipulate multimedia content for 

educational presentations and projects. 

● Apply e-learning pedagogy and instructional design 

principles to design and deliver effective online 

educational content. 

● Adapt to evolving technology and educational trends, 

demonstrating the ability to continue learning and 

staying up-to-date with IT and e-learning advancements. 

● Exhibit responsible and ethical behavior in online 

learning environments, respecting copyright, privacy, 

and digital etiquette. 

 
16. BNY201: Diversity 

& Morphology of 

Angrosperm. 

 

 

 

 

 

 

After successful completion of this course, student should be 

able to – 

 Demonstrate a comprehensive understanding of the 

diversity of angiosperms, including their 

classification and evolutionary relationships. 

 Analyze how angiosperms have adapted to different 

environments and niches and identify their unique 

ecological roles. 

 Interpret the evolutionary history of angiosperms and 

their relationships with other plant groups.  

 Apply fieldwork techniques for the identification and 

study of angiosperms in their natural habitats. 

 
17. BNY202: Diversity 

& Morphology of 

Angiosperm 

After successful completion of this course, student should be 

able to – 
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 Demonstrate a comprehensive understanding of the 

diversity of angiosperms, including their 

classification and evolutionary relationships. 

 Analyze how angiosperms have adapted to different 

environments and niches and identify their unique 

ecological roles. 

 Interpret the evolutionary history of angiosperms and 

their relationships with other plant groups. 

 Apply fieldwork techniques for the identification and 

study of angiosperms in their natural habitats. 

 

18. CHE201: Physical & 

Organic 

             Chemistry - II  

After successful completion of this course, student should be 

able to 

● Understand the significance of the Clausius–Clapeyron 

equation. 

● Analyze and interpret vapor pressure-composition curves 

for both ideal and non-ideal solutions. 

● Understand and perform the acidic and alkaline 

hydrolysis of esters to prepare carboxylic acids. 

● Understand the classification of carbohydrates. 

 

19. CHE202: Physical & 

Organic 

                Chemistry - II 

After successful completion of this course, student should be 

able to 

● Learn the principles of phase equilibria and the 

construction of phase diagrams for binary systems. 

● Understand and calculate the equivalent conductance (Λ) 

of an electrolyte at different concentrations. 

● Understand how potentiometric methods can be used to 

determine concentrations of ions in solutions. 

● Identify the properties of various monofunctional organic 

groups. 
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20. ZGY201: Animal 

Physiology & 

Ecology (T) 

After successful completion of this course, student should be 

able to – 

● Explain the cellular and molecular mechanisms 

underlying physiological processes in animals. 

● Integrate knowledge of animal physiology to understand 

how physiological systems work together to maintain 

homeostasis. 

● Explain ecosystem processes and the roles of animals in 

ecosystem functioning. 

● Recognize the importance of conservation efforts and 

identify strategies for the protection of animal species 

and their habitats. 

 

21. ZGY202: Animal 

Physiology & 

Ecology (P) 

 

After successful completion of this course, student should be 

able to – 

● Explain the cellular and molecular mechanisms 

underlying physiological processes in animals. 

● Integrate knowledge of animal physiology to understand 

how physiological systems work together to maintain 

homeostasis. 

● Explain ecosystem processes and the roles of animals in 

ecosystem functioning. 

● Recognize the importance of conservation efforts and 

identify strategies for the protection of animal species 

and their habitats. 

 
22. SEC411: Research 

Methodology 

After successful completion of this course, student should be 

able to – 
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● Formulate research questions, hypotheses, and research 

designs suitable for their areas of interest. 

● Analyze research data using appropriate statistical or 

qualitative analysis techniques and interpret the results. 

● Conduct effective literature reviews, synthesize existing 

research, and identify research gaps. 

● Critically evaluate research studies, identify 

methodological strengths and weaknesses, and assess 

the validity and reliability of research results. 

 

23. BNY206: Plant 

Systematic – Algae, 

Fungi & Bryophytes 

After successful completion of this course, student should be 

able to – 

 Demonstrate a comprehensive understanding of the 

diversity of non-vascular plants, including algae, 

fungi, and bryophytes. 

 Recognize the evolutionary relationships among 

these plant groups and their significance in the 

context of plant evolution. 

 Apply critical thinking to analyze and interpret plant 

systematics data and draw conclusions about plant 

relationships and classification. 

 Acquire practical fieldwork skills for collecting, 

documenting, and preserving plant specimens. 

 

24. BNY207: Plant 

Systematic – Algae, 

Fungi & Bryophytes 

After successful completion of this course, student should be 

able to – 

 Demonstrate a comprehensive understanding of the 

diversity of non-vascular plants, including algae, 

fungi, and bryophytes. 

 Recognize the evolutionary relationships among 

these plant groups and their significance in the 

context of plant evolution. 
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 Apply critical thinking to analyze and interpret plant 

systematics data and draw conclusions about plant 

relationships and classification. 

 Acquire practical fieldwork skills for collecting, 

documenting, and preserving plant specimens. 

 

25. CHE206: Physical & 

Inorganic 

                Chemistry 

After successful completion of this course, student should be 

able to 

● Understand general trends in transition elements and 

understand valence bond theory. 

● Understand the splitting of d-orbitals in octahedral and 

tetrahedral fields and calculate CFSE for both geometries. 

● Understand and explain the qualitative effect of 

temperature on both surface tension and viscosity. 

 

26. CHE207: Physical & 

Inorganic 

                Chemistry 

After successful completion of this course, student should be 

able to 

● Understand the principles and procedures of gravimetric 

analysis. 

● Use an Ostwald’s viscometer to measure the relative 

viscosity of a liquid or dilute solution. 

● Analyze the effects of varying concentrations of reactants 

on the reaction rate and derive the rate law expression. 

 

27. ZGY206: Genetics & 

Evolutionary 

Biology (T) 

After successful completion of this course, student should be 

able to – 

● Explain the molecular mechanisms of DNA replication, 

transcription, and translation. 

● Recognize the sources and significance of genetic 

variation within populations. 
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● Construct and interpret phylogenetic trees to illustrate 

evolutionary relationships among organisms. 

● Apply critical thinking skills to evaluate scientific 

evidence, analyze evolutionary concepts, and synthesize 

information to answer complex questions. 

 

28. ZGY207: Genetics & 

Evolutionary 

Biology (P) 

After successful completion of this course, student should be 

able to – 

● Explain the molecular mechanisms of DNA replication, 

transcription, and translation. 

● Recognize the sources and significance of genetic 

variation within populations. 

● Construct and interpret phylogenetic trees to illustrate 

evolutionary relationships among organisms. 

● Apply critical thinking skills to evaluate scientific 

evidence, analyze evolutionary concepts, and synthesize 

information to answer complex questions. 

 

29. SEC511: Financial & 

Investment Skills 

After successful completion of this course, student should be 

able to – 

● Create a retirement plan, set financial goals, and select 

appropriate retirement savings strategies. 

● Apply knowledge of economic factors to make 

investment decisions that consider economic conditions 

and trends. 

● Effectively communicate financial and investment 

strategies and decisions, both in writing and verbally. 
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● Apply critical thinking skills to analyze investment 

opportunities, assess risks, and adapt to changing 

financial markets. 

 

30. BNY301: Cell 

Biology & Genetics 

After successful completion of this course, student should be 

able to – 

 Explain key cellular processes such as cell division, energy 

production, and cell signaling. 

 Describe mechanisms of membrane transport and how 

they regulate the movement of molecules into and out of 

cells. 

 Explain the molecular mechanisms of DNA replication, 

transcription, and translation. 

 Apply critical thinking to evaluate scientific evidence, 

analyze genetic concepts, and synthesize information to 

answer complex questions. 

 

31. BNY301: Cell 

Biology & Genetics 

After successful completion of this course, student should be 

able to – 

 Explain key cellular processes such as cell division, energy 

production, and cell signaling. 

 Describe mechanisms of membrane transport and how 

they regulate the movement of molecules into and out of 

cells. 

 Explain the molecular mechanisms of DNA replication, 

transcription, and translation. 

 Apply critical thinking to evaluate scientific evidence, 

analyze genetic concepts, and synthesize information to 

answer complex questions. 

 
32. CHE301: Molecular 

Modeling        

                 Chemistry 

After successful completion of this course, student should be 

able to 
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● Understand the basics of quantum mechanics and its 

relevance to electronic structure calculations. 

● Apply quantum chemistry methods to study electronic 

structure and spectroscopic properties of molecules. 

● Recognize the interdisciplinary nature of molecular 

modeling and its applications in chemistry, biochemistry, 

materials science, and other fields.  

 

33. CHE302: Molecular 

Modeling        

                 Chemistry 

After successful completion of this course, student should be 

able to 

● Understand and articulate the differences in C-C bond 

lengths among ethane, ethene, ethyne, and benzene. 

● Generate and interpret electron density and electrostatic 

potential maps for various molecules, emphasizing 

regions of charge distribution. 

● Understand the concept of heat of hydration and its 

significance in thermodynamic studies. 

 

34. ZGY301: 

Mammalian 

Histology  (T) 

After successful completion of this course, student should be 

able to – 

● Apply quantum chemistry methods to study electronic 

structure and spectroscopic properties of molecules. 

● Apply computational techniques to solve chemical 

problems, predict molecular properties, and investigate 

reaction mechanisms. 

● Develop research skills for designing and conducting 

computational experiments and interpreting results. 
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35. ZGY302: 

Mammalian 

Histology  (P) 

 

After successful completion of this course, student should be 

able to – 

● Apply quantum chemistry methods to study electronic 

structure and spectroscopic properties of molecules. 

● Apply computational techniques to solve chemical 

problems, predict molecular properties, and investigate 

reaction mechanisms. 

● Develop research skills for designing and conducting 

computational experiments and interpreting results. 

 

36. SEC611: Personality 

& Career Skills 

After successful completion of this course, student should be 

able to – 

● Build and maintain a professional network of contacts 

and mentors. 

● Develop adaptability and resilience in response to 

changes in the job market and evolving career goals. 

● Recognize the importance of life-long learning and 

continuous skill development for career success. 

● • take ownership of their career development and 

continue to apply the skills and knowledge gained in the 

course throughout their professional lives. 

 

 

37. BNY307: Analytical 

Techniques in Plant 

Sciences & 

Horticulture 

After successful completion of this course, student should be 

able to – 

 Operate spectroscopic instruments and interpret 

spectroscopic data for plant characterization. 

 Analyze and interpret data obtained from analytical 

techniques and present results effectively.  
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 Apply critical thinking skills to select appropriate 

analytical methods and troubleshoot technical issues. 

Develop research skills necessary for conducting 

experiments, collecting data, and drawing 

conclusions in the context of plant sciences and 

horticulture. 

 

38.  BNY308: Analytical 

Techniques in Plant 

Sciences & 

Horticulture 

After successful completion of this course, student should be 

able to – 

 Operate spectroscopic instruments and interpret 

spectroscopic data for plant characterization. 

 Analyze and interpret data obtained from analytical 

techniques and present results effectively. 

 Apply critical thinking skills to select appropriate 

analytical methods and troubleshoot technical issues. 

 Develop research skills necessary for conducting 

experiments, collecting data, and drawing 

conclusions in the context of plant sciences and 

horticulture. 

 

39. CHE307: Green 

Chemistry 

After successful completion of this course, student should be 

able to 

● Apply knowledge of renewable resources and 

feedstock in chemical processes. 

● Choose and use green solvents effectively to reduce 

the environmental impact of chemical processes. 

● Perform life cycle assessments (LCAs) to evaluate the 

environmental impact of chemical products and 

processes.  

 
40. CHE308: Green 

Chemistry 

After successful completion of this course, student should be 

able to 
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● Understand the principles of green chemistry in the 

synthesis of nanoparticles. 

● Apply atom economy concepts to evaluate the 

efficiency of different synthetic routes in organic 

chemistry. 

● Apply principles of green chemistry to design 

synthetic pathways that maximize atom economy and 

minimize waste. 

● Understand the principles of mechanochemistry and 

its advantages in solvent-free synthesis methods. 

 

41. ZGY307: Pest 

Management & 

Parasitology (T) 

After successful completion of this course, student should be 

able to – 

● Explain the biology, life cycles, and behavior of 

pests and parasites. 

● Apply ecological principles to understand pest and 

parasite interactions within ecosystems. 

● Develop knowledge and skills to implement 

integrated pest management strategies for 

sustainable pest control. 

● Analyze the economic impact of pests and parasites 

on agriculture, livestock, and public health and 

propose mitigation strategies. 

 

42. ZGY308: Pest 

Management & 

Parasitology (P) 

 

After successful completion of this course, student should be 

able to – 

● Explain the biology, life cycles, and behavior of 

pests and parasites. 
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● Apply ecological principles to understand pest and 

parasite interactions within ecosystems. 

● Develop knowledge and skills to implement 

integrated pest management strategies for 

sustainable pest control. 

● Analyze the economic impact of pests and parasites 

on agriculture, livestock, and public health and 

propose mitigation strategies. 

2 

V151: Master of 

Science 

(Mathematics) 

{2023 Pattern} 

After completing  this 

program, the learner will able 

to : 

● Enhance their logical 

thinking and apply 

advanced mathematical 

concepts to solve complex 

problems. 

● Formulate research 

questions, design 

experiments or 

investigations, collect and 

analyse data, and present 

their findings in a clear 

and coherent manner. 

● Apply advanced 

mathematical techniques 

and tools to analyse and 

solve challenging 

 Advanced Problem 

Solving: Apply advanced 

mathematical techniques 

to solve complex 

problems in pure and 

applied mathematics. 

 Mathematical Modeling: 

Develop mathematical 

models to represent and 

solve real-world problems 

in various fields like 

physics, economics, and 

biology. 

 Research Proficiency: 

Conduct independent 

research, critically 

analyze mathematical 

theories, and contribute 

original ideas to the field. 

1. MAT501: Real 

Analysis  

After successful completion of this course, student should be 

able to  

● Comprehend the aspect of Metric Space which forms 

foundation for topology 

● Understand thorough foundation of Riemann integration 

theory  

● Use convergence of sequence and series of functions to 

evaluate Riemann integration of functions 

2. MAT502:Abstract 

Algebra 

After successful completion of this course, student should be 

able to  

● Build foundation of group and ring theory 

● Apply the concept of subgroup and normal subgroups to 

discuss the solvability of groups and thereby solvability 

of equations of any positive order 

● Generalize the concepts of divisibility to rings and apply 

them in general context and factorize polynomials. 

3. MAT503: Ordinary 

Differential 

Equations  

After successful completion of this course, student will be 

able to  

● Understand various methods of solutions of differential 

equations of first and second order. 
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problems encountered in 

mathematics and related 

fields. 

● Formulate mathematical 

models that represent real-

world phenomena, 

analyse the models using 

mathematical methods, 

and interpret the results to 

make informed decisions 

or predictions. 

● Develop proficiency in 

utilizing computational 

tools, software, and 

programming languages 

to aid in mathematical 

analysis, numerical 

simulations, and data 

visualization. 

● Present complex 

mathematical concepts, 

proofs, and research 

findings to both technical 

and non-technical 

audiences. 

● Develop a strong 

foundation for 

professional growth and 

 Computational 

Mathematics: Utilize 

software tools and 

numerical methods to 

solve mathematical 

problems and perform 

data analysis. 

 Probability and Statistics 

Application: Apply 

advanced probability and 

statistical methods to 

analyze data and model 

random processes in 

diverse domains. 

● Apply these methods to solve differential equations in 

physics and engineering fields 

● Discuss approximation and existence & uniqueness of 

solution of nth order differential equations to solve them 

using the techniques discussed thereby. 

4. MAT504:Program

ming in C and 

Scilab 

After successful completion of this course, student will be 

able to 

● Use numerical methods in solving problems in Maths, 

Physics, Chemistry and any other areas using C. 

● Perform various Matrix Operations using C. 

● Write, compile and debug programs in Scilab. 

● Understand and solve matrices operations effectively 

using Scilab 

● Use conditional expressions and looping statement to 

solve problems associated with conditions and repetitions 

● Solve problems by using various numerical methods in 

Scilab 

5. RES505: Research 

Methodology  

After successful completion of this course, student will be 

able to 

● Understand some basic concepts of research and its 

methodologies. 

● Select proper method of Data collection & representation 

● Select and apply appropriate statistical method for data 

analysis. 

● Perform literature review, research writings with the 

knowledge of Intellectual Property Rights. 

6. MAT506: 

Operations 

Research  

After successful completion of this course, student should be 

able to  
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lifelong learning in 

mathematics. 

 

● Understand the theory of convex sets, functions, 

formulation of LPP, techniques of integer and non-integer 

solution of Linear and nonlinear programming problems. 

● Use quantitative methods and techniques for effective 

decisions– making 

● Develop model formulation and applications that are used 

in solving business decision problems. 

7. MAT507: 

Numerical 

Analysis  

After successful completion of this course, student should be 

able to 

● Find solutions of algebraic or transcendental equations 

using an appropriate numerical method 

● Solve linear systems of equations using an appropriate 

numerical method 

● Apply the techniques of numerical methods to solve 

ordinary differential equations. 

8. MAT509: 

Topology  

After successful completion of this course, student should be 

able to 

● Understand the basic concepts of topology and base for 

the topology 

● Discuss continuity of functions in topological spaces 

● Apply countability axioms for discussion of compactness, 

connectedness and sequential continuity of functions. 

9. MAT510: Linear 

Algebra 

After successful completion of this course, student should be 

able to  

● Develop concepts of vector spaces and modules 

● Solve problems based on Linear transformations and 

Characteristic roots 

● Construct matrices in Nilpotent, Jordan and Rational 

forms which are useful for solving system of equations 
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● Visualize theadjoint, self-adjoint and normal linear trans 

formations 

10. MAT511: Partial 

Differential 

Equations 

After successful completion of this course, student should be 

able to  

● Solve the first-order linear and non-linear partial 

differential equations by using Lagrange’s and 

Charpit’smethods respectively.  

● Understand concepts, methods of Solutions 

and applications of Partial Differential equations.  

11. MAT512:LaTex 

and Programming 

in SageMath 

After successful completion of this course, student should be 

able to  

● Write a simple LaTeX input document based on the 

article class 

● Turn the input document into pdf with the pdflatex 

program 

● Format Words, Lines, and Paragraphs 

● Understand how to present data using tables 

● Typeset mathematical formulas, use nested list, tabular 

and array environments.  

● Import figures and pictures that are stored in external 

files. 

12. MAT513: OJT 

 

After successful completion of this course, student should be 

able to – 

● Students will demonstrate proficiency in applying 

theoretical knowledge and academic concepts to real-

world professional situations. 

● Students will possess job-specific skills that are relevant 

to their chosen field of study, enabling them to perform 

tasks and responsibilities effectively and efficiently. 
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● Students will acquire a comprehensive understanding of 

industry practices, trends, and challenges, contributing to 

their overall knowledge and expertise in the field. 

● Students will establish professional networks and 

relationships, expanding their professional connections 

and opportunities for future collaborations and career 

advancement. 

● Students will develop problem-solving and critical 

thinking abilities, demonstrating the ability to analyze 

complex situations, make informed decisions, and 

propose effective solutions. 

● Students will demonstrate professionalism, adaptability, 

and effective communication skills in a professional 

work environment. 

 

13. MAT514:FP 

 

After successful completion of this course, student should be 

able to – 

● Demonstrate the ability to apply theoretical knowledge 

and concepts to real-world situations, effectively 

bridging the gap between academia and practical 

applications. 

● Develop advanced research and investigative skills, 

including the ability to design and execute research 

projects, collect and analyze data, and draw well-

founded conclusions. 

● Conduct independent research, demonstrating the ability 

to formulate research questions, design appropriate 

methodologies, and independently execute fieldwork or 

data collection. 

● Exhibit effective collaboration and communication 

skills, demonstrating the ability to work collaboratively 
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with others, engage in professional dialogue, and 

effectively communicate their research findings to 

diverse audiences. 

● Showcase advanced problem-solving and critical 

thinking abilities, demonstrating the capacity to identify 

and address challenges encountered during fieldwork, 

analyze complex data, and propose innovative solutions. 

● Demonstrate a thorough understanding of ethical 

considerations, field safety protocols, and best practices 

in their chosen field of study. 

14. MAT515: Number 

Theory  

After successful completion of this course, student should be 

able to  

● Understand  the concept of arithmetical functions 

● Solve problems based on 

congruences and quadratic residues 

● Know the concepts of primitive root theory 

15. MAT516: Field 

Theory 

After successful completion of this course, student should be 

able to  

● Understand concepts in field theory such as finite and 

algebraic extensions, algebraic elements, constructible 

elements, solvable groups etc 

● Aware the motive behind development of galois theory 

and solvability by radicals  

● Apply concepts in field theory for solving polynomial 

equations, systems of equations, ancient problems on 

impossibility of constructions and finding formula for 

solutions of polynomial equations. 

16. MAT601:Complex 

Analysis  

After successful completion of this course, student should be 

able to  
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● Understand the concepts of analytic functions, harmonic 

functions and the importance of the Cauchy Riemann 

equations.  

● Apply analyticity solve integration of functions  

● Describe the basic properties of singularities, zeros 

residues, poles to solve integrals. 

● Apply concept of Hadamard Theorem and Uniqueness of 

Direct Analytic Continuation along a Curve, Power Series 

Method of Analytic Continuation 

17. Measure and 

Integration Theory  

After successful completion of this course, student should be 

able to  

● Develop fundamentals of measurable sets and functions 

● Apply the concept of measurability of function and sets to 

solve integration of functions. 

● Discuss 𝐿𝑝spaces in more general setting and use them to 

prove Riesz theorem. 

18. MAT603:Integral 

Equations 

After successful completion of this course, student should be 

able to  

● Classify and solve integral equations 

● Apply integral equations to solve ODEs 

19. MAT604: 

Mathematical 

Statistics & 

Combinatorics 

After successful completion of this course, student should be 

able to  

● Use various graphical and diagrammatic techniques of 

data representation 

● Analyse data pertaining to discrete and continuous 

variables and to interpret  

● the results 

● Compute various measures of central tendency, 

dispersion, skewness and kurtosis 

● Summarize and analyze the data using computer 
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● Find the probabilities of events 

● Apply standard probability distributions to different 

situations 

20. MAT605: Research 

Project - I 

 

After successful completion of this course, student should be 

able to 

● Frame research problem & do literature survey about the 

same  

● Apply knowledge earned to analyse and solve real life  

problems 

● Learn basic techniques for carrying out research 

 

 

  21. MAT606: Discrete 

Mathematics  

After successful completion of this course, student should be 

able to  

● Solve problems on permutation and combinations, 

discrete Probability 

● Understand concepts of graph theory, Trees, Cut-sets  

● Understand properties of Boolean algebra, lattice and 

Boolean functions, Algebraic Systems defined by Lattices 

22. MAT607: 

Differential 

Geometry  

After successful completion of this course, student should be 

able to  

● Describe curves and surfaces and label their equations 

● Represent the curves and surfaces in different forms and 

identify their nature 

● Construct various surfaces 

● Compute various parameters related to curves and 

surfaces and justify their behaviour 

23. MAT608: Integral 

Transforms  

After successful completion of this course, student should be 

able to  

● Solve  problems  on  differential  and integral  equations 

using Laplace, Fourier transform techniques  

● Solve difference Equations by using  Z transforms 



 

27 of 13 
 

Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

● Solve  problems  based on Mellin Transform and Hankel 

transform techniques 

24. MAT609:Classical 

Mechanics 

After successful completion of this course, student should be 

able to  

● Use Euler’s variational principles to solve real life 

problems. 

● Apply D’Alembert’s Principle, Lagrange’s equation, 

Hamiltonians Principle, Hamilton’s equation and 

Hamilton Jacobi equation to form differential equation as 

well as its solution of various real existing systems.  

● Formulate Poisson’s brackets, Lagrange’s bracket, and 

canonical transformation for solution of equations. 

25. MAT610:Function

al Analysis 

After successful completion of this course, student should be 

able to  

● Know the concepts of normed spaces, Banach space and 

Hilbert spaces  

● Explain how the notion of norm induces metric on a linear 

space and then think of sequences, continuity and 

completeness over linear spaces  

● Apply uniform boundedness principal, Hahn-Banach 

theorem for solution of differential equations 

26. MAT611: 

Programming in 

Python  

After successful completion of this course, student should be 

able to  

● Explain basic principles of Python programming 

language 

● Implement object oriented concepts 

● Demonstrate the use of Python in Mathematics such as 

operations research and computational Geometry etc. 

● Study graphics and design and implement a program to 

solve a real world problem 
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● Implement the concepts of data with python and database 

connectivity 

27. MAT612: Research 

Project 

After successful completion of this course, student should be 

able to 

● Frame research problem & do literature survey about the 

same  

● Do independent thinking 

● Learn basic techniques for carrying out research 

28. MAT613:Cryptogr

aphy 

After successful completion of this course, student should be 

able to  

● Use various primarily tests, encryption and decryption 

algorithms 

● Apply arithmetic of elliptic curves in cryptography  

● Use ways of doing secret communication 

29. MAT614:Topics in 

Fuzzy Mathematics 

 

After successful completion of this course, student should be 

able to  

● Apply the concepts of fuzzy sets, algebra of fuzzy sets 

and extension principal.  

● Explain generalize notions of fuzzy union, intersection 

and fuzzy complementation and their properties.  

● Apply fuzzy relations, fuzzy arithmetic’s, fuzzy relation 

equations and fuzzy logic for real life problems. 

30. MAT615:Algebrai

c Topology 

After successful completion of this course, student should be 

able to  

● Explain the fundamental concepts of algebraic topology 

and their role in modern mathematics and applied 

contexts. 

● Explain the well-known theorems- The Euler‐Poincare 

theorem, Euler’s theorem, Brouwer’s fixed point 

theorem. 
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● Learn the relation between first homology group and 

fundamental group. 

● Apply problem-solving using algebraic topology 

techniques applied to diverse situations in physics, 

engineering and other mathematical contexts. 

3 V152: 

M.Sc.(EVS) 

{2023 Pattern} 

 

After completing  this 

program, the learner will able 

to : 

● Advanced Knowledge: 

Graduates will 

demonstrate a deep 

understanding of key 

environmental concepts, 

principles, and theories 

relevant to the field of 

environmental studies. 

● Problem-Solving 

Skills: Graduates will 

be capable of 

applying scientific 

and analytical 

approaches to identify 

and address complex 

environmental issues 

effectively. 

● Interdisciplinary 

Integration: 

Graduates will be able 

to integrate 

Environmental Awareness: 

Demonstrate a comprehensive 

understanding of 

environmental issues, 

including climate change, 

pollution, and biodiversity 

conservation. 

 

Research and Analytical 

Skills: Conduct independent 

research, collect 

environmental data, and 

analyze findings using 

scientific methods and tools. 

 

Sustainable Practices: Apply 

knowledge of sustainable 

development and 

environmental management 

practices to address ecological 

challenges. 

 

Environmental Policy and 

Legislation: Understand 

environmental laws, policies, 

and regulations, and their role 

1. EVS501: 

Environmental 

Science and 

Environmental 

Biology  

After successful completion of this course, student should be 

able to  

● Applying scientific principles and methods to 

investigate and analyze environmental issues.   

● Evaluating the impact of human activities on 

ecosystems, biodiversity, and natural resources.   

● Generating creative solutions to address environmental 

challenges and promote sustainability.   

● Engaging in ethical decision-making processes related to 

environmental and biological issues.   

● Conducting fieldwork and laboratory experiments to 

collect and analyze environmental data.  

2. EVS502:Natural 

Resources and 

Their 

Conservation 

After successful completion of this course, student should be 

able to  

● Students will be able to propose and evaluate 

conservation strategies and practices to mitigate the 

impacts on natural resources.   

● Students will understand the economic, social, and 

environmental values associated with the conservation 

of natural resources.   

● Students will be able to analyze case studies and assess 

the interdependencies between natural resources, 

ecosystems, and human well-being.   

● Students will be able to apply critical thinking skills to 

evaluate and propose solutions for challenges related to 

natural resource conservation. 
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knowledge from 

different disciplines to 

comprehend and 

resolve environmental 

problems with a 

comprehensive 

approach. 

● Research Proficiency: 

Graduates will be 

skilled in conducting 

independent research, 

designing 

experiments, 

collecting and 

analyzing data, and 

interpreting research 

findings related to 

environmental 

studies.  

● Policy Analysis: 

Graduates will be able 

to analyze 

environmental 

policies, assess their 

impact on 

environmental 

sustainability, and 

contribute to the 

formulation of 

evidence based 

policies. 

● Sustainable Solutions: 

Graduates will 

demonstrate the 

in protecting ecosystems and 

promoting sustainability. 

 

Interdisciplinary Problem 

Solving: Integrate knowledge 

from various scientific 

disciplines to develop 

solutions for pressing 

environmental issues. 

3. EVS503:Biodiver

sity and 

Conservation 

After successful completion of this course, student should be 

able to  

● Demonstrate an advanced understanding of biodiversity 

science, including the factors influencing biodiversity 

patterns and processes, the role of species interactions, 

and the impact of human activities on biodiversity.   

● Proficient in conducting independent research in 

biodiversity and conservation, including designing and 

implementing field studies, analyzing data using 

advanced statistical methods, and communicating 

research findings effectively.   

● Critically evaluate the genetic aspects of biodiversity 

conservation, including assessing genetic diversity, 

understanding population dynamics, and utilizing 

genetic information in conservation planning.   

● Critically analyze and evaluate conservation strategies 

and policies, considering their ecological, socio-

economic, and ethical implications, and propose 

evidence-based recommendations for effective 

conservation.   

● Integrate knowledge and perspectives from various 

disciplines to develop interdisciplinary approaches to 

biodiversity conservation. They will collaborate 

effectively with professionals from diverse backgrounds 

to address complex conservation issues.  

4. EVS504:Lab 

Activities on 

EVS501, EVS502 

& EVS503  

After successful completion of this course, student should be 

able to  

● Evaluating the impact of human activities on 

ecosystems, biodiversity, and natural resources.   

● Generating creative solutions to address environmental 

challenges and promote sustainability.  

● Analyze case studies and assess the interdependencies 

between natural resources, ecosystems, and human well-

being.  
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ability to develop and 

propose sustainable 

solutions for 

environmental 

challenges, taking 

into account social, 

economic, and 

environmental 

factors.  

● Communication and 

Advocacy: Graduates 

will possess effective 

communication skills 

to convey scientific 

information and 

advocate for 

environmental 

protection and 

sustainable practices.  

Environmental Leadership: 

Graduates will be prepared to 

take on leadership roles in 

environmental organizations, 

governmental agencies, 

research institutions, and 

industries related to 

environmental conservation 

and sustainability. 

5. RES505:Research 

Methodology 

After successful completion of this course, student should be 

able to  

● Select and apply appropriate research designs based on 

the research question or problem.   

● Formulate clear and relevant research questions or 

hypotheses.   

● Analyze and interpret data using appropriate statistical 

techniques.   

● Identify and address ethical considerations in research, 

ensuring the protection of participants and data integrity.   

● Develop critical thinking skills in evaluating research 

studies, identifying strengths and weaknesses, and 

proposing improvements.  

6. EVS506:Environ

mental Education, 

Policies & 

Legislation  

After successful completion of this course, student should be 

able to  

● Demonstrate a comprehensive understanding of the 

principles, theories, and approaches used in 

environmental education.   

● Apply environmental education strategies and 

methodologies to design and implement effective 

educational programs and initiatives.   

● Evaluate the impact of environmental education 

programs on knowledge, attitudes, and behaviors related 

to environmental conservation and sustainability.   

● Analyze and interpret environmental policies, 

legislation, and legal frameworks at the national and 

international levels.   

● Assess the effectiveness and impact of environmental 

policies and legislation in addressing environmental 

challenges and promoting sustainability.  
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7. EVS507:Manage

ment of Water 

Resources 

After successful completion of this course, student should be 

able to  

● Identifying and address complex water management 

challenges, applying their analytical skills to make 

informed decisions.   

● Equipped to design and implement sustainable water 

management practices that consider environmental, 

social, and economic factors.   

● Capable of conducting advanced research on water 

resource-related topics, utilizing appropriate 

methodologies and data analysis techniques.   

● Contributing to the development and evaluation of water 

policies and governance frameworks at various levels, 

including regional and national scales. 

8. EVS509:Environ

mental Chemistry 

After successful completion of this course, student should be 

able to  

● Demonstrate a deep understanding of the principles and 

theories of environmental chemistry and their 

application to real-world environmental issues.   

● Analyze and assess the behavior of environmental 

pollutants in different environmental compartments, 

applying concepts of transport, transformation, and fate.   

● Possess advanced skills in environmental monitoring 

and assessment techniques, including sampling, 

analysis, and data interpretation.   

● Evaluate and propose remediation strategies for 

environmental pollutants, considering their 

effectiveness, feasibility, and environmental 

implications.  

9. EVS510: 

Environmental 

Geosciences & 

After successful completion of this course, student should be 

able to  

● Demonstrate an advanced understanding of the 

principles and concepts of environmental geosciences 

and their applications to environmental management.   
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Computer 

Applications  

● Proficient in using computer applications, such as GIS, 

remote sensing, and modeling software, for analyzing 

and visualizing environmental data and processes.   

● Integrate geospatial and environmental data, conducting 

spatial analysis and modeling to assess environmental 

patterns and relationships.   

● Apply computer applications to solve complex 

environmental problems and make informed decisions in 

various environmental domains.   

● Demonstrate awareness and understanding of emerging 

technologies and trends in environmental geosciences 

and computer applications, and their potential 

applications to environmental research and management.  

10. EVS511:Herbal 

Wealth  

After successful completion of this course, student should be 

able to  

● Equipped with advanced knowledge and expertise in 

herbal medicine, enabling them to make informed 

decisions and recommendations in various healthcare 

settings.  

● Critically evaluate the scientific literature and apply 

evidence-based approaches to assess the efficacy and 

safety of herbal interventions.   

● Designing and conduct research studies related to herbal 

medicine, contributing to the advancement of knowledge 

in this field.   

● Integrating herbal medicine knowledge into broader 

healthcare contexts, collaborating with other healthcare 

professionals to enhance patient care.   

● Grasping of the quality assurance measures and 

regulatory frameworks related to herbal products and 

traditional medicine practices.   

● Advocate for the recognition and incorporation of herbal 

medicine in healthcare systems and public health 

initiatives.   
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● Contributing to advancements in herbal medicine 

research, potentially leading to the development of new 

herbal products or therapeutic approaches.  

 

11. EVS512:Lab 

Activities on 

EVS509 & 

EVS510 

After successful completion of this course, student should be 

able to  

● Demonstrate a deep understanding of the principles and 

theories of environmental chemistry and their 

application to real-world environmental issues.   

● Analyze and assess the behavior of environmental 

pollutants in different environmental compartments, 

applying concepts of transport, transformation, and fate.   

● Integrate geospatial and environmental data, conducting 

spatial analysis and modeling to assess environmental 

patterns and relationships.   

● Apply computer applications to solve complex 

environmental problems and make informed decisions in 

various environmental domains.  

● Demonstrate awareness and understanding of emerging 

technologies and trends in environmental geosciences 

and computer applications, and their potential 

applications to environmental research and management.  

12. EVS513:On Job 

Training 

After successful completion of this course, student should be 

able to  

● Students will demonstrate proficiency in applying 

theoretical knowledge and academic concepts to real-

world professional situations.   

● Students will possess job-specific skills that are relevant 

to their chosen field of study, enabling them to perform 

tasks and responsibilities effectively and efficiently.   

● Students will acquire a comprehensive understanding of 

industry practices, trends, and challenges, contributing to 

their overall knowledge and expertise in the field.   
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● Students will establish professional networks and 

relationships, expanding their professional connections 

and opportunities for future collaborations and career 

advancement.   

● Students will develop problem-solving and critical 

thinking abilities, demonstrating the ability to analyze 

complex situations, make informed decisions, and 

propose effective solutions.   

● Students will demonstrate professionalism, adaptability, 

and effective communication skills in a professional 

work environment.  

13. EVS514:Field 

Project 

After successful completion of this course, student should be 

able to  

● Students will demonstrate the ability to apply theoretical 

knowledge and concepts to real world situations, 

effectively bridging the gap between academia and 

practical applications.   

● Students will develop advanced research and 

investigative skills, including the ability to design and 

execute research projects, collect and analyze data, and 

draw well-founded conclusions.   

● Students will conduct independent research, 

demonstrating the ability to formulate research 

questions, design appropriate methodologies, and 

independently execute fieldwork or data collection.   

● Students will exhibit effective collaboration and 

communication skills, demonstrating the ability to work 

collaboratively with others, engage in professional 

dialogue, and effectively communicate their research 

findings to diverse audiences.   

● Students will showcase advanced problem-solving and 

critical thinking abilities, demonstrating the capacity to 

identify and address challenges encountered during 
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fieldwork, analyze complex data, and propose 

innovative solutions.  

● Students will demonstrate a thorough understanding of 

ethical considerations, field safety protocols, and best 

practices in their chosen field of study.  

14. EVS515:Environ

mental 

Sustainability  

After successful completion of this course, student should be 

able to  

● Demonstrate a comprehensive understanding of 

environmental sustainability, including its theoretical 

foundations, key concepts, and the interconnections 

between social, economic, and ecological dimensions.   

● Possess advanced research skills in environmental 

sustainability, including the ability to design and execute 

research projects, collect and analyze data, and 

communicate research findings effectively.   

● Critically analyze and evaluate sustainability challenges 

and opportunities, applying systems thinking and 

interdisciplinary approaches to identify innovative and 

sustainable solutions.   

● Design and implement sustainable management 

strategies for natural resources, ecosystems, and human 

systems, integrating social, economic, and 

environmental considerations.  

15. EVS516:Solid & 

Hazardous Waste 

Management  

After successful completion of this course, student should be 

able to  

● Critically analyze waste management challenges and 

propose appropriate solutions considering 

environmental, social, and economic factors.   

● Characterize different types of solid and hazardous 

wastes accurately.  Interpreting waste management 

regulations and policies to ensure compliance in waste 

handling and disposal practices.   
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● Designing waste minimization plans and recycling 

programs to reduce the environmental impact of waste 

generation.   

● Evaluating and select suitable waste treatment 

technologies based on the characteristics of the waste 

and the desired outcomes.  

16. EVS601:Environ

mental 

Monitoring and 

Energy Studies 

After successful completion of this course, student should be 

able to  

● Evaluating energy systems and identifying opportunities 

for improving energy efficiency and sustainability.   

● Possess strong data analysis and interpretation skills, 

enabling them to draw meaningful conclusions from 

environmental and energy data.   

● Developing and implement sustainable practices in 

various industries and organizations, considering 

environmental and energy factors.   

● Comprehending the relationship between energy use, 

environmental impacts, and climate change, and propose 

effective strategies for mitigation and adaptation.   

● Equipped to assess and implement cutting-edge 

technologies and innovations to address environmental 

and energy challenges.  

 

17. EVS602: 

Instrumentation & 

Lab Techniques 

After successful completion of this course, student should be 

able to  

● Capable of calibrating, maintaining, and troubleshooting 

instruments to ensure accurate and precise 

measurements.   

● Skilled in using various analytical techniques and 

selecting the most suitable methods for specific research 

questions.   

● Designing and executing well-structured experiments, 

applying appropriate statistical techniques to analyze 

and interpret data.   
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● Collaborate effectively with researchers from different 

disciplines, integrating instrumentation and lab 

techniques to address complex research questions.   

● Aware of emerging technologies and their potential 

applications in scientific research, enabling them to stay 

at the forefront of advancements.  

18. EVS603:Green 

Chemistry 

After successful completion of this course, student should be 

able to  

● Proficiency in conducting environmental impact 

assessments of chemical reactions and processes, 

identifying and addressing potential hazards.   

● Capability of designing chemical reactions with green 

solvents and reaction conditions, minimizing waste and 

energy consumption.   

● Effectively use renewable feedstock in chemical 

synthesis, contributing to the development of a bio-based 

and circular economy.   

● Expertise in catalytic processes and green synthesis 

methods, promoting more sustainable chemical 

transformations.   

● Applying life cycle assessment methodologies to 

evaluate the environmental impact of chemical products 

and processes.   

● Utilization of green analytical methods for monitoring 

and quantifying chemical processes, reducing analytical 

waste and energy consumption.  

19. EVS604:Lab 

Activities on 

EVS601 & 

EVS602 

After successful completion of this course, student should be 

able to  

● After successful completion of this course, students 

should be able to –  Evaluating energy systems and 

identifying opportunities for improving energy 

efficiency and sustainability.   
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● Possess strong data analysis and interpretation skills, 

enabling them to draw meaningful conclusions from 

environmental and energy data.   

● Developing and implementing sustainable practices in 

various industries and organizations, considering 

environmental and energy factors.   

● Proficiently acquire and analyze data, presenting the 

results effectively using appropriate visualization 

methods and statistical tools.   

● Collaborate effectively with researchers from different 

disciplines, integrating instrumentation and lab 

techniques to address complex research questions.   

● Aware of emerging technologies and their potential 

applications in scientific research, enabling them to stay 

at the forefront of advancements.  

20. EVS605:Research 

Project 

After successful completion of this course, student should be 

able to  

● Demonstrating a high level of research competence, 

having successfully planned and executed a master's-

level research project.   

● Honed their critical thinking abilities, demonstrated by 

the comprehensive literature review and critical analysis 

of research findings.   

● Proficient in selecting appropriate research design and 

methodologies, ensuring the research is well-structured 

and methodologically sound.   

● Demonstrating expertise in collecting and analyzing 

data, utilizing appropriate statistical or qualitative 

analysis techniques.   

● Developing effective project management skills, 

successfully meeting research milestones and 

completing the project within the given timeframe.   
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● Problem-solving abilities, adapting their research 

strategies to overcome challenges encountered during 

the research process. 

21. EVS606:Sustaina

ble management 

of Biodiversity  

After successful completion of this course, student should be 

able to  

● Assessing and analyzing threats to biodiversity, identify 

vulnerable species and ecosystems, and propose 

strategies for their protection.   

● Designing and implementing biodiversity conservation 

plans and projects, taking into account ecological, social, 

and economic factors.   

● Understanding the legal and policy frameworks 

governing biodiversity conservation and be able to 

assess their effectiveness and applicability.   

● Comprehend the economic aspects of biodiversity 

conservation, including the valuation of ecosystem 

services, and integrate economic considerations into 

conservation planning. 

22. EVS607:Environ

mental 

Management  

After successful completion of this course, student should be 

able to  

● Develop Sustainable Management Plans: Create 

comprehensive and sustainable environmental 

management plans to address specific environmental 

issues.   

● Evaluate Environmental Impacts: Assess the 

environmental impact of projects and policies using 

various assessment methods and models.   

● Design Effective Policy Proposals: Formulate evidence-

based environmental policies and strategies that address 

societal and ecological needs.   

● Conduct Research and Analysis: Independently conduct 

research, analyze data, and draw conclusions to 

contribute to the field of environmental studies.   
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● Engage with Stakeholders: Effectively engage and 

collaborate with diverse stakeholders, including 

government agencies, NGOs, and local communities.   

● Communicate Environmental Issues: Articulate complex 

environmental issues to various audiences and advocate 

for sustainable solutions.   

● Apply Ethical and Legal Principles: Demonstrate an 

understanding of the ethical and legal considerations in 

environmental management and policy.  

23. EVS608:Renewab

le Energy Studies 

After successful completion of this course, student should be 

able to  

● Critically analyze and evaluate different renewable 

energy technologies and their suitability for specific 

contexts.   

● Capability of planning, designing, and managing 

renewable energy projects, considering technical, 

economic, and regulatory aspects.   

● Demonstrating an understanding of the environmental 

and social implications of renewable energy deployment 

and make informed decisions to minimize negative 

impacts.   

● Navigating energy policies and regulations and advocate 

for sustainable and renewable energy initiatives.  

24. EVS609:Environ

mental 

Microbiology and 

Toxicology  

After successful completion of this course, student should be 

able to  

● Proficiency in understanding microbial processes for 

pollutant biodegradation and the potential for using 

microorganisms in environmental cleanup.   

● Comprehending microbial interactions and their 

significance in environmental processes, ecosystem 

stability, and pollutant transformations.   

● Possess expertise in environmental toxicology, 

analyzing the impacts of pollutants on microorganisms 

and ecosystems.   
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● Skilled in environmental sampling and laboratory 

analysis, effectively quantifying microbial populations 

and pollutant levels.   

● Apply microbial bio-indicators to assess environmental 

health, contributing to pollution monitoring and 

remediation efforts.  

25. EVS610:Environ

mental issues & 

Human Health   

After successful completion of this course, student should be 

able to  

● Possess skills in designing, conducting, and analyzing 

epidemiological studies related to environmental health 

issues.   

● Applying health impact assessment methodologies to 

evaluate and inform environmental projects and policies.   

● Comprehending the health impacts of climate change, 

identifying vulnerable populations and proposing 

adaptation strategies.   

● Analyze environmental policies and regulations and 

understand their implications for public health and 

environmental protection.   

● Skilled in engaging with communities, advocating for 

environmental justice, and promoting public awareness 

of environmental health issues.  

26. EVS611:Lab 

Activities on 

EVS609 & 

EVS610 

After successful completion of this course, student should be 

able to  

● Proficiency in understanding microbial processes for 

pollutant biodegradation and the potential for using 

microorganisms in environmental cleanup.   

● Comprehending microbial interactions and their 

significance in environmental processes, ecosystem 

stability, and pollutant transformations.   

● Possess expertise in environmental toxicology, 

analyzing the impacts of pollutants on microorganisms 

and ecosystems.  
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● Skilled in environmental sampling and laboratory 

analysis, effectively quantifying microbial populations 

and pollutant levels.   

● Apply microbial bio-indicators to assess environmental 

health, contributing to pollution monitoring and 

remediation efforts.  

 
27.EVS612:Research 

Project  

After successful completion of this course, student should be 

able to  

● Demonstrating a high level of research competence, 

having successfully planned and executed a master's-

level research project.   

● Honed their critical thinking abilities, demonstrated by 

the comprehensive literature review and critical analysis 

of research findings.   

● Proficient in selecting appropriate research design and 

methodologies, ensuring the research is well-structured 

and methodologically sound.   

● Demonstrating expertise in collecting and analyzing 

data, utilizing appropriate statistical or qualitative 

analysis techniques.   

● Developing effective project management skills, 

successfully meeting research milestones and 

completing the project within the given time frame.   

● Problem-solving abilities, adapting their research 

strategies to overcome challenges encountered during 

the research process.  

 

28.EVS613:Statistical 

Approaches & 

Modeling in 

Environmental 

Sciences  

After successful completion of this course, student should be 

able to  

● Applying advanced statistical methods to analyze 

complex environmental datasets and draw meaningful 

conclusions from the results.   

● Using statistical analysis and modeling outputs to 

support evidence-based decision making in 

environmental management and policy development.   
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● Integrating their statistical expertise with environmental 

sciences knowledge, contributing to holistic solutions for 

environmental challenges.  

 
29.EVS614:Dissaster 

Management 

After successful completion of this course, student should be 

able to  

● Critical Thinking: Analyze complex disaster scenarios 

and identify potential risks and vulnerabilities, 

evaluating the ecological and societal implications.   

● Problem-solving: Develop practical solutions and 

strategies for disaster preparedness, response, and 

recovery, taking into account environmental 

considerations.   

● Communication: Effectively communicate disaster-

related information and recommendations to diverse 

audiences, including policymakers, communities, and 

stakeholders.   

● Interdisciplinary Approach: Integrate knowledge from 

various disciplines, such as environmental science, 

geography, sociology, and policy studies, to address 

multi-faceted disaster challenges.   

● Ethics and Social Responsibility: Recognize the ethical 

dimensions of disaster management and consider social 

equity and justice in disaster response and recovery 

efforts.   

● Research Skills: Conduct research on disaster 

management topics, utilizing appropriate methodologies 

and data analysis techniques to support evidence-based 

decision-making.  

 

30.EVS615: 

Applications 

Medicinal plants 

and their  

After successful completion of this course, student should be 

able to  

● Demonstrating expert knowledge of medicinal plants, 

including their identification, phytochemistry, and 

pharmacological properties.   
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● Critically evaluate scientific literature on medicinal plants 

and apply evidence-based approaches to healthcare 

decision-making.   

● Applying medicinal plant knowledge to various 

healthcare settings, such as herbal medicine, 

phytotherapy, and dietary supplement formulations.  

● Designing and conducting research studies related to 

medicinal plants, contributing to the advancement of 

knowledge in this field.   

● Aware of the importance of sustainability and 

biodiversity conservation in the context of using 

medicinal plants.   

● Contributing to the development of new medicinal plant-

based  products, therapies, or research methodologies, 

leading to advancements in the field. 

4 V153: M.Sc. 

Physics {2023 

Pattern} 

 

After completing  this 

program, the learner will able 

to : 

In-depth Knowledge: 

Demonstrate a comprehensive 

understanding of core physics 

principles, theories, and 

concepts across various 

subfields. 

 

Analytical Skills: Develop 

critical thinking and analytical 

skills to solve complex 

physics problems using 

mathematical and 

computational methods. 

 

Advanced Problem Solving: 

Apply advanced physics 

concepts and mathematical 

techniques to solve complex 

theoretical and experimental 

problems. 

 

Experimental Techniques: 

Demonstrate proficiency in 

modern experimental methods 

and instrumentation to 

conduct scientific experiments 

in various branches of physics. 

 

Theoretical Modeling: 

Develop and apply theoretical 

models to explain physical 

phenomena in areas like 

PHY501: Classical 

Mechanics 

After successful completion of this course, student should be 

able to 

● Describe the laws governing the motion of a system of 

particles. 

● Define Lagrange’s equations of motion. 

● Explain the role played by Hamilton’s principle in 

classical mechanics 

● Explain the function Routhian like the Lagrangian and the 

Hamiltonian 

● Describe the role of canonical transformations in 

Hamitonian mechanics 

● Clarify the rotations in a plane and space 

● Underastand variational principles to real physical 

problems 

PHY502: Electronic 

Devices 

After successful completion of this course, student should be 

able to 

 Explain structure and working principles of few important 

analog and digital electronics devices. 
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Experimental Expertise: Gain 

hands-on experience in 

designing and conducting 

experiments, as well as 

interpreting data accurately. 

 

Scientific Communication: 

Effectively communicate 

scientific ideas, research 

findings, and technical 

concepts in both written and 

oral formats. 

 

Lifelong Learning: Cultivate a 

mindset of continuous 

learning and adaptability to 

keep up with advancements in 

physics and related fields.. 

quantum mechanics, 

thermodynamics, and 

electromagnetism. 

 

Research and Innovation: 

Conduct independent 

research, critically analyze 

scientific literature, and 

contribute to advancements in 

the field of physics. 

 

Computational Physics: 

Utilize computational tools 

and simulations to solve 

physical problems and analyze 

experimental data effectively. 

 Explain the characteristics, working principle and 

applications of Timer IC, VCO, PLL 

 Characterized the types of Power Supply, ADC, DAC and 

Logic Families 

PHY503: 

Mathematical 

Methods 

in Physics 

After successful completion of this course, student should be 

able to 

 Understand the basic concepts of mathematics required to 

solve complex problems inphysics 

 Explain linear ODEs with constant coefficients 

 Apply the concept of Fourier transform in Physics 

PHY504: Physics I – 

Practical 

After successful completion of this course, student should be 

able to 

 Explain a concept used in electronic devices and circuits 

 Gain a hands on experience working with real time circuits, 

to translate theory into practice 

 Design, Test and verify the operation of simple circuits 

RES505: Research 

Methodology 

After successful completion of this course, student should be 

able to – 

 Understand some basic concepts of research and its 

methodologies. 

 Select proper method of Data collection & representation 

 Select and apply appropriate statistical method for data 

analysis. 

 Perform literature review, research writings with the 

knowledge of Intellectual Property Rights. 

 Identify and address ethical considerations in research, 

ensuring the protection of 

participants and data integrity. 

PHY506: Experimental 

Techniques in Physics 

After successful completion of this course, student should be 

able to 

 Understand the important concepts and methods in 

experimental techniques 
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 Explain the working principles of the various techniques in 

experimental Physics 

 Analyze the most commonly employed Characterization 

techniques used in Physics 

PHY507: Physics of 

LASERs 

After successful completion of this course, student should be 

able to 

 Describe the concept of stimulated emission and what is an 

active medium 

 Describe the different types of lasers, its principle, 

properties of laser beam and significance of the Lasers 

materials 

 Understand Laser Physics, and Laser devices to analyze 

and quantify complex problems in the field of 

nanotechnology 

PHY509: Atomic and 

Molecular Physics 

After successful completion of this course, student should be 

able to 

 Explain the change in behavior of atoms in external applied 

electric and magnetic field 

 Correlate rotational, vibrational, electronic and rotation-

vibration spectra of molecules 

 Understand the interaction of atoms in strong and weak 

magnetic field 

 Characterized a broad knowledge of the most important 

concept of atoms and molecules 

 Understand different spectroscopic techniques and their 

significance 

PHY510: 

Electrodynamics 

After successful completion of this course, student should be 

able to 

 Understand the concepts of electrodynamics and Maxwell 

equations and their applications in various situations 

 Understand concepts in electric field and scalar potential, 

magnetic field and vector potential 
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 Identify electromagnetic potentials, gauge transformations 

and Lorentz transformations. 

 Inhomogeneous wave equations and their significance 

 Understanding the electrodynamics to create a scientific 

temperament 

PHY511 : Quantum 

Mechanics - I 

After successful completion of this course, student should be 

able to 

 Explore the basic concepts of quantum Mechanics 

 Solve special functions and matrices for solving Quantum 

Mechanical Problems 

 Understand various quantum mechanical features by 

solving various potentials: example, Finite and infinite 

well, Harmonic oscillator 

 Apply the time – dependent and time – independent 

Schrödinger’s equations 

 Apply the knowledge of Variational Methods for particle 

in box, Harmonic oscillator and Delta Function along with 

WKB approximation for classical Region and Tunneling 

PHY512:  Physics II – 

Practical 

(Computational 

Methods using ‘C’ 

program) 

After successful completion of this course, student should be 

able to 

 Use numerical methods in solving problems in Physics. 

 Develop logics which will help to programme with the C 

high-level language. 

 Analyze data using computational methods. 

 Identify modern programming methods and describe the 

extent and limitations of computational methods in Physics 

PHY513: OJT After successful completion of this course, student should be 

able to – 

 Students will demonstrate proficiency in applying 

theoretical knowledge and academic 

 concepts to real-world professional situations. 
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 Students will possess job-specific skills that are relevant to 

their chosen field of study, enabling them to perform tasks 

and responsibilities effectively and efficiently. 

 Students will acquire a comprehensive understanding of 

industry practices, trends, and challenges, contributing to 

their overall knowledge and expertise in the field. 

 Students will establish professional networks and 

relationships, expanding their professional connections 

and opportunities for future collaborations and career 

advancement. 

 Students will develop problem-solving and critical 

thinking abilities, demonstrating the ability to analyze 

complex situations, make informed decisions, and propose 

effective solutions. 

 Students will demonstrate professionalism, adaptability, 

and effective communication skills in a professional work 

environment. 

PHY514: FP 
After successful completion of this course, student should 

be able to 

 Participate in the projects in industries during his or her 

industrial training. 

 Describe use of advanced tools and techniques 

encountered during industrial training and visit. 

 Interact with industrial personnel and follow engineering 

practices and discipline prescribed in industry. 

 Develop awareness about general workplace behavior and 

build interpersonal and team skills. 

 Prepare professional work reports and presentations. 

PHY515: 

Fundamentals of 

Materials Science 

After successful completion of this course, student should be 

able to 

 Explain importance of materials in materials science and 

engineering field. 

 Classify materials according to their types 
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 Describe basic definition and conception of materials and 

physical properties of materials 

PHY516: Medical 

Physics 

After successful completion of this course, student should be 

able to 

 Apply expert theoretical knowledge and an integrated 

understanding across all areas of medical physics. 

 Utilise advanced problem-solving skills to analyse outputs 

and synthesise complex information in applying medical 

physics knowledge into clinical practice. 

 Apply advanced theoretical and technical skills to perform 

and critically evaluate quality assurance procedures for 

medical physics 

 Demonstrate an expert understanding of the roles and 

responsibilities of medical physicists in patient care and 

public safety, as part of diverse interdisciplinary teams. 

 Interpret the significance and scope 

PHY601: Statistical 

Mechanics 

After successful completion of this course, student should be 

able to 

 Explore the concepts of Phase space, Macro and 

Microstate 

 Interpret thermodynamic probability 

 Illustrate Maxwell-Boltzmann law - distribution of 

velocity 

 Validate Fermi-Dirac distribution law - electron gas and 

Bose-Einstein distribution law -photon gas 

 Describe and apply various aspects of statistical mechanics 

PHY602: Condensed 

Matter Physics 

After successful completion of this course, student should be 

able to 

 Understand about the crystal structure, interaction with X-

ray, lattice vibrations, defects, electronic properties and the 

magnetic properties. 

 Investigate the structural and physical properties of 

materials by developing better understanding of crystal 
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structure with particular emphasis on studying the 

electrical and magnetic behavior of solids 

 Establish various theories of different classes of solids 

showing varying properties like magnetism, polarization 

and superconductivity 

 Explain the significance and value of condensed matter 

Physics. 

PHY603: Quantum 

Mechanics - II 

After successful completion of this course, student should be 

able to 

 Investigate the basic concepts of quantum Mechanics 

 Understand the time – dependent and time – independent 

Schrödinger’s equations 

 Use perturbation theory to find approximate solutions to 

more complex quantum mechanical systems Learn Eigen 

values and Eigen functions of operators and computation 

of Clebsch–Gordan coefficients. 

 Explain approximation methods used in Quantum 

Mechanics 

PHY604: Physics III - 

Practical 

After successful completion of this course, student should be 

able to 

 Collect data and revise an experimental procedure 

iteratively and reflectively, 

 Evaluate the process and outcomes of an experiment 

quantitatively and qualitatively, 

 Extend the scope of an investigation whether or not results 

come out as expected, 

 Communicate the process and outcomes of an experiment, 

and 

 Conduct an experiment collaboratively and ethically. 

PHY605: Research 

Project 

After successful completion of this course, student should be 

able to 

 Make students familiar with approach to do literature 

survey 
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 Make student capable of independent thinking 

 Learn basic techniques for carrying out research 

PHY606: Physics of 

Thin Film 
 After successful completion of this course, student should 

be able to 

 Understand the principle, differences and similarities, 

advantages, and disadvantages of different thin film 

deposition techniques. 

 Identify potential of thin film preparation method for 

future thin film application. 

 Understand about different instrumentation techniques and 

to analyze thin film properties to apply for various 

applications. 

 Understand, evaluate and use models for understanding 

nucleation and growth of thin films. 

 Improve problems solving skills related to evaluation of 

different properties of thin films. 

PHY607: Astronomy 

and Astrophysics 

After successful completion of this course, student should be 

able to 

 Explain practical application of observational techniques 

 Solve problems with scientific reasoning and critical 

thinking skills 

 Understand the impact of astronomical bodies and 

formations on earth and climate. Communicate 

astronomical concepts and theories effectively. 

 Describe the classification of stars, stellar evolution, 

interstellar matter, galaxies etc. 

 Current understanding and investigation of the basic 

knowledge about cosmic threats viz., comets, asteroids, 

meteoroids. 

PHY608: Energy 

Studies 

After successful completion of this course, student should be 

able to 

 Understand the difference between renewable and non-

renewable energy resources. 
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 Define energy; Identify energy sources; Analyse personal 

energy input and output 

PHY609: Nuclear 

and Particle Physics 

After successful completion of this course, student should be 

able to 

 Describe the basic interaction mechanisms for charged 

particles and electromagnetic radiation and explain the 

working principles behind detectors and their 

characteristic properties with respect to energy resolution, 

efficiency etc 

 Identify the mechanism and kinematics of nuclear 

reactions 

 Describe the basic features involved in alpha and beta 

decays and nuclear forces 

 Understand Nuclear Structure, Comprehend Nuclear 

Reactions, Learn Radioactivity and Decay, Explore 

Nuclear Energy, Nuclear Medicine, and Develop 

Computational and Analytical Skills. 

 Study the atomic nuclei, their properties, interactions, and 

the forces that govern them. 

 It explores the fundamental structure and behavior of 

atomic nuclei, as well as the processes of nuclear reactions 

and the applications of nuclear phenomena. 

 Expose to current research topics, emerging technologies, 

and recent developments in 

 nuclear physics through lectures, literature reviews, or 

discussions 

 Apply the knowledge of nuclear physics can be valuable 

for pursuing advanced research or specialized careers in 

nuclear / radiation areas. 

PHY610: Electronic 

Instrumentation 

After successful completion of this course, student should be 

able to 
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 Recognize the evolution and history of units and standards 

in Measurements. 

 Identify the various parameters that are measurable in 

electronic instrumentation. 

 Employ appropriate instruments to measure given sets of 

parameters. 

 Practice the construction of testing and measuring set up 

for electronic systems. 

 Understand about instrumentation concepts which can be 

applied to Control systems. 

 Relate the usage of various instrumentation standards and 

data acquisition systems. 

PHY611: Physics IV – 

Practical 

After successful completion of this course, student should be 

able to 

 Recognize the evolution and history of units and standards 

in Measurements. 

 Identify the various parameters that are measurable in 

electronic instrumentation. 

 Employ appropriate instruments to measure given sets of 

parameters. 

 Practice the construction of testing and measuring set up 

for electronic systems. 

 Understand about instrumentation concepts which can be 

applied to Control systems. 

 Relate the usage of various instrumentation standards. 

PHY612: Research 

Project 

After successful completion of this course, student should be 

able to 

 Make students familiar with approach to do literature 

survey 

 Make student capable of independent thinking 

 Learn basic techniques for carrying out research 

  
  

PHY613: Physics of 

Nano Materials 

After successful completion of this course, student should be 

able to 
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 Understand in broad outline of Nanoscience and 

Nanotechnology. 

 Explain the effects of quantum confinement on the 

electronic structure and corresponding physical and 

chemical properties of materials at nanoscale 

 Correlate properties of nanostructures with their size, 

shape and surface characteristics. 

 Choose appropriate synthesis technique to synthesize 

quantum nanostructures of desired size, shape and surface 

properties 

 Focus on the design and development of efficient 

innovative nanostructured materials prepared by various 

methodologies and physicochemical characterization for 

technological applications 

 Explore the various applications of nanomaterials 

  PHY614: General 

Relativity & 

Cosmology 

After successful completion of this course, student should be 

able to 

 Gain familiarity with basic concepts from differential 

geometry and apply them in studying General Relativity 

 Apply and solve Einstein equations for systems such as a 

spherically symmetric star, black hole, and an isotropic and 

homogeneous Universe 

 Apply their understanding of General Relativity to current 

areas of research such as gravitational waves 

  PHY615: Energy from 

Waste 

After successful completion of this course, student should be 

able to 

 Apply the knowledge about the operations of Waste to 

Energy Plants. 

 Analyse the various aspects of Waste to Energy 

Management Systems. 

 Carry out Techno-economic feasibility for Waste to Energy 

Plants. 
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 Apply the knowledge in planning and operations of Waste 

to Energy plants. 

4 V154:  M.Sc. 

Chemistry 

{2023 Pattern} 

After completing  this 

program, the learner will able 

to : 

●        Inculcate critical 

thinking and analytical 

skills to enable students to 

pursue higher studies and 

research in Chemistry. 

Expose students to current 

trends in research about 

Chemistry. 

●        Use key concepts of 

inorganic and 

organometallic chemistry 

including those related to 

synthesis, reaction 

chemistry, and structure 

and bonding. 

●        Apply the knowledge to 

develop the sustainable 

and eco--friendly 

Advanced Chemical 

Knowledge: Demonstrate a 

deep understanding of core 

chemical principles in organic, 

inorganic, physical, and 

analytical chemistry. 

 

Laboratory Skills: Apply 

advanced laboratory 

techniques and methods to 

conduct experiments, analyze 

data, and synthesize chemical 

compounds. 

 

Research and Innovation: 

Conduct independent 

research, critically evaluate 

scientific literature, and 

contribute to advancements in 

chemical science. 

 

Analytical Techniques: Utilize 

modern analytical tools and 

instruments (e.g., NMR, UV-

Vis, HPLC) to identify and 

quantify chemical substances. 

1. CHE501: Inorganic     

                    

Chemistry-I            

After successful completion of this course, student should be 

able to 

● Explain the nuclear structure, stable and unstable 

atomic nuclei, and nuclear reactions. 

● Analyse selected crystal structures explain what kind 

of parameters that affect the crystal structure of a 

compound and perform calculations of the lattice 

enthalpy of ionic compounds. 

● Analyze the various defects and its application on 

inorganic crystals. Explain the fundamentals of 

metallic clusters. 

● Understand the periodic properties of the different 

groups of compounds focusing on production 

methods and application of selected elements and 

compounds. 

2. CHE502: Physical 

Chemistry-I 

After successful completion of this course, student should be 

able to 

●  Solve the problems related to 1D box. 

●  Explore the role of operators in quantum. 

● Understand the solved questions based on rates of 

different reactions. 

● Evaluate the concept of group theory to predict the 

spectroscopic properties of molecules. 
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technology in Industrial 

Chemistry.. 

● Formulate the 

macroscopic and quantum 

laws of the absorption of 

light by molecules and 

solids. Describe the 

various deactivation 

processes of molecular 

excited states. 

Characterize the kinetics 

of deactivation processes 

and their role in the 

photochemical reactivity. 

● Understand the Principles 

of mass spectroscopy, gas 

chromatography and 

HPLC. Apply the 

techniques for structure 

determination of organic 

molecules. Understand the 

mechanism of various 

reactions. 

 

Interdisciplinary Application: 

Apply chemistry knowledge 

to solve real-world problems 

in industries such as 

pharmaceuticals, materials 

science, and environmental 

chemistry. 

3.  CHE503: Organic  

                     

Chemistry-I  

After successful completion of this course, student should be 

able to 

● Recognize either molecule is aromatic, non-aromatic 

or Antiaromatic. 

● Describe mechanism of different aliphatic 

nucleophilic substitution reactions. 

● Understand the potential energy diagrams. 

● Apply a versatile knowledge of different name 

reactions and their application in synthesis.  

4. CHE504: Lab 

Activities on  

                    

CHE501,CHE502 & 

              CHE503  

After successful completion of this course, student should be 

able to 

●  Build technical skill 

● Generalize the qualitative analysis by semi micro-

qualitative analysis method. Understand the basic 

concept and advantages of semi-micro qualitative 

analysis. 

● Apply the techniques to prepare inorganic complexes. 

● Analyze the systematic separations of d-block 

elements. Evaluate the d-block elements with their 

special tests. 

● Apply the step wise procedure to predict the anions 

along with metals.  
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5. RES505: Research 

              

Methodology 

After successful completion of this course, student should be 

able to 

● Select and apply appropriate research designs based 

on the research question or problem. 

● Formulate clear and relevant research questions or 

hypotheses. 

● Analyze and interpret data using appropriate 

statistical techniques. 

● Identify and address ethical considerations in 

research, ensuring the protection of participants and 

data integrity. 

● Develop critical thinking skills in evaluating research 

studies, identifying strengths and weaknesses, and 

proposing improvements. 

6. CHE506: Physical 

Methods   

                    in 

Chemistry 

After successful completion of this course, student should be 

able to 

● Understand about electron spectroscopy and thermal 

analysis. 

● Analyze Circular Dichroism and Optical Rotatory 

Dispersion. 

● Explore the Electron Spin Resonance spectroscopy 
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● Apply the spectroscopic concepts for separation and 

identification of mixture compounds/ complex/ 

metals.  

7. CHE507: Polymer 

Chemistry 

After successful completion of this course, student should be 

able to 

● After successful completion of this course, student 

should be able to 

● Explaining the basic concepts of polymer. 

Techniques & Kinetics of polymer. 

● Explore the Study of crystalline nature & degree of 

Crystallinity. 

● Understand polymer degradation & polymer 

reactions. 

● Analyze stereochemistry of polymers & 

determination of molecular weight. 

 

8. CHE509: Inorganic  

              

Chemistry-II 

After successful completion of this course, student should be 

able to 

● Explain the theories of bonding in coordination 

compounds. 

● Comprehend the kinetics and mechanisms of 

reactions of complex compounds. 
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● Explore the magnetic properties of coordination 

compounds. 

● Analyze the types of coordination compounds like 

metal carbonyls, carboxylic pi-complex in 

coordination compounds. 

● Evaluate the geometries of simple molecules.  

9. CHE510: Physical 

Chemistry- 

                    II 

After successful completion of this course, student should 

be able to 

● Explain the thermodynamics and Non-ideal systems 

● Describe about the third law of thermodynamics 

● Understand the classical Maxwell-Boltzmann and 

quantum statistics 

● Know about partition functions and determining 

thermodynamic properties 

● Understand heat capacity of solids. 

● Use the thermodynamic factors in various organic 

synthesis processes (how the reaction condition and 

reaction rate variously depend on the thermodynamic 

factors).  

10. CHE511: Organic    

                      

Chemistry-II 

After successful completion of this course, student should 

be able to 

● Recognize either molecule is aromatic, non-aromatic 

or Antiaromatic. 

● Describe mechanism of different aliphatic 

nucleophilic substitution reactions. 

● Understand the potential energy diagrams. 
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● Apply a versatile knowledge of different name 

reactions and their application in synthesis. 

● Explore the different organic reaction mechanisms. 

11. CHE512: Lab 

Activities on  

           CHE509,  

CHE510 &   

               CHE511 

After successful completion of this course, student should 

be able to 

● Get knowledge about the heat of solution, 

determination of molecular weight and Distribution 

coefficient. 

● Apply the basic concepts of conductometric titrations 

to determine the ionic strength. 

● Explain the various laws in electrochemistry. 

● Apply the conductometric method for the solutions 

and measure its conductivity. Give practice to handle 

the conductivity meter, spectrophotometer. 

12. CHE513: OJT 

 

 

 

 

 

 

 

After successful completion of this course, student should 

be able to 

● Students will demonstrate proficiency in applying 

theoretical knowledge and academic concepts to real-

world professional situations. 

● Students will possess job-specific skills that are 

relevant to their chosen field of study, enabling them 

to perform tasks and responsibilities effectively and 

efficiently. 

● Students will acquire a comprehensive understanding 

of industry practices, trends, and challenges, 
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CHE514:  FP  

 

contributing to their overall knowledge and expertise 

in the field. 

● Students will establish professional networks and 

relationships, expanding their professional 

connections and opportunities for future 

collaborations and career advancement. 

● Students will develop problem-solving and critical 

thinking abilities, demonstrating the ability to analyze 

complex situations, make informed decisions, and 

propose effective solutions. 

After successful completion of this course, student should 

be able to 

● Students will demonstrate professionalism, 

adaptability, and effective communication skills in a 

professional work environment. 

●  Students will demonstrate the ability to apply 

theoretical knowledge and concepts to real-world 

situations, effectively bridging the gap between 

academia and practical applications. 

● Students will develop advanced research and 

investigative skills, including the ability to design and 

execute research projects, collect and analyze data, 

and draw well-founded conclusions. 

● Students will conduct independent research, 

demonstrating the ability to formulate research 

questions, design appropriate methodologies, and 

independently execute fieldwork or data collection. 
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● Students will exhibit effective collaboration and 

communication skills, demonstrating the ability to 

work collaboratively with others, engage in 

professional dialogue, and effectively communicate 

their research findings to diverse audiences. 

● Students will showcase advanced problem-solving 

and critical thinking abilities, demonstrating the 

capacity to identify and address challenges 

encountered during fieldwork, analyze complex data, 

and propose innovative solutions. 

● Students will demonstrate a thorough understanding 

of ethical considerations, field safety protocols, and 

best practices in their chosen field of study. 

13.CHE515: Analytical 

                

Chemistry  

After successful completion of this course, student should be 

able to 

● Impart knowledge on the instrumentation of UV-

Visible spectrometry and FT-IR 

● Comprehend the basic principles of Thermal 

methods, Polarography, powder and single crystal 

XRD techniques. 

● Understand the applications of these instrumental 

techniques in studying various physical and chemical 

phenomena.  

14. CHE516: 

Chemical  
After successful completion of this course, student should 

be able to 
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     Mathematics & 

Biostatistics 

● Understand the functions, differential & integral. 

●  Explore the partial differentiation. 

● Explain the Vectors, Matrices & Determinants. 

● Analyze the statistics, probability & sampling. 

● Use the knowledge of basic statistical methods to 

solve problems. Students are taught to operate. Use 

the statistical techniques in pharmaceuticals. 

15. CHE601: Organic 

Reaction  

                       

Mechanism 

After successful completion of this course, student should 

be able to 

● Provide a versatile knowledge of different name 

reactions and their application in synthesis. 

● Understand and learn about familiar Oxidation and 

Reduction reactions. Gain knowledge about reaction 

intermediates. 

● Use the principles and reaction mechanisms involving 

various Free radical reactions. 

● Analyze the different organic reaction mechanisms.  

16. CHE602: 

Stereochemistry 
After successful completion of this course, student should 

be able to 

● Comprehend the membrane and receptors in the drug 

delivery process. 

●  Explore the various theoretical laws to predict the 

pharmaco-kinetics of the compounds. 
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● Analyses the molecular receptor binding and 

molecular recognition of the natural and synthetic 

compounds. 

17. CHE603: 

Advanced    

                     

Synthetic Methods 

After successful completion of this course, student should 

be able to 

● Comprehend the fundamental knowledge on 

structure, reactivity and reaction mechanism of 

organic compounds. 

● Explore the organic transformations through the 

disconnection approach. 

● Generalize application of spectroscopic techniques 

for compound characterization. 

18. CHE604: Lab 

Activities on 

    CHE601, 

CHE602 &    

    CHE603 

After successful completion of this course, student should 

be able to 

● Develop technical skills. Explain the basic principles 

about quantitative analyses. 

● Understand the concepts and systematic procedure in 

gravimetric analysis. 

● Apply the systematic procedure for estimation. 

● Analyze the synthesis method for in-organic 

coordination complexes 

● Analyze the molecules and identify its nature through 

chromatography technique. Create ideas and concepts 



 

66 of 13 
 

Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

for the water treatment process, food science and 

forensic fields. 

19. CHE605: 

Research Project 
After successful completion of this course, student should 

be able to 

● Use it to develop technical skills. 

● Build empower our students with practical skills to 

comprehend the physiology and other functions of 

each and every vital system. 

  

20. CHE606: Green 

Chemistry 
After successful completion of this course, student should 

be able to 

● Comprehend the knowledge about the concept of 

Green chemistry. 

● Understand the 12 principles of Green chemistry as 

well as the tools of Green chemistry. 

● Apply how to evaluate a reaction or process and 

determine “Greener” alternatives. 

● Build focus on the application of greener routes to 

improve industrial processes and to produce important 

products. 

●  Evaluate the greener synthetic pathway to produce 

pharmacological compounds. Understand the basics 

of Medicinal chemistry. 
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21. CHE607: Drugs 

& 

                      

Heterocyclic 

After successful completion of this course, student should 

be able to 

● Generalize the classification, Chemical structure, 

production, properties and uses of Drug. 

●  Understand the dyeing process on fibers. 

● Analyzes the types of dyes in various applications 

● Use Pollution Control in the Drug Industry. Apply the 

various finishing processes of Drug. 

● Explore this fundamental to fabricate the material and 

its dying process. 

22. CHE608: 

Biotechnology 
After successful completion of this course, student should 

be able to 

● Generalize the classification on proteins & types of 

enzymes 

● Understand the structural model of DNA, Chemical 

composition, structure and functions of RNA. 

● Analyzes the Microscopy & Spectroscopy 

● Use the Fundamentals of Computers & 

Bioinformatics. 

● Explore the Commercial potentials of Biotechnology. 

23. CHE609: 

Advance Organic 

                      

Chemistry 

After successful completion of this course, student should 

be able to 

● Know about versatile knowledge of rearrangements 
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● Explain the different organic (radical and concerted) 

reactions and their applications in synthesis. 

Implement this basic concept to design and produce 

the new organic molecules. 

● Analyze the principles of conformational analysis and 

stereochemistry. 

● Describe the concepts in organic photochemistry. 

● Analyze the various theories in pericyclic reactions.  

24. CHE610: 

Advanced  

               Organic 

Spectroscopy 

After successful completion of this course, student should 

be able to 

● Understand about IR spectroscopy. Describe the basic 

concept of NMR spectroscopy 

● Apply the different aspects of NMR spectroscopy to 

predict the structure of compounds. 

● Analyze about the mass spectroscopy and Mossbauer 

spectroscopy. 

● Evaluate about the invaluable tools in synthetic 

chemistry for the confirmation of 

● Known molecules and elucidation of shape and 

structures of unknown compounds of high complexity 

with a high degree of certainty. 

  

25. CHE611: Lab 

Activities on 
After successful completion of this course, student should 

be able to 
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          CHE609 & 

CHE610 

● Develop technical skills. Explain the basic principles 

about quantitative analyses. 

● Understand the concepts and systematic procedure in 

gravimetric analysis. 

● Apply the systematic procedure for estimation. 

● Analyze the synthesis method for in-organic co-

ordination complexes 

● Analyze the molecules and identify its nature through 

chromatography technique. Create ideas and concepts 

for the water treatment process, food science and 

forensic fields.  

 
26. CHE612: 

Research Project 
After successful completion of this course, student should 

be able to 

●  Use it to develop technical skills. 

● Build empower our students with practical skills to 

comprehend the physiology and other functions of 

each and every vital system. 

 
27. CHE613: Natural 

Products 
After successful completion of this course, student should be 

able to  

 

● Comprehend the Importance of natural products. 

● Understand the terpenoids and its application. 

Knowledge about steroids and its synthesis. 
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● Explore the importance of alkaloids in medicinal field 

and its synthesis 

● Analyze the various proteins and enzymes. 

● Apply the concepts present in the nucleic acids. 

 
28. CHE614: 

Industrial Organic 

                      

Chemistry 

After successful completion of this course, student should 

be able to 

● Use the concept of retrosynthesis and the terms 

involved. 

● Comprehend about the one group and two group 

disconnections. 

● Explore the various protection and deportation of 

important functional groups. 

● Apply the use of important reagents in organic 

synthesis. Explain the selected name reactions in 

Organic synthesis. 

● Generalize them a brief idea on organic synthesis in 

industries. 

 
29. CHE615: 

Pharmaceutical  

                      

Chemistry 

After successful completion of this course, student should 

be able to 

● Develop analytical instrumental techniques for 

identification, characterization and quantification of 

drugs. 

● Describe different techniques of organic synthesis, 

mechanisms, their application to process chemistry 

and drug discovery. 
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● Understanding of interactions between medications in 

the body. 

● Discuss the fundamentals of volumetric analysis, 

significance of quality control in pharmaceutical 

analysis and use methods of concentration expression. 

5 V155: M.Sc. 

Zoology {2023 

Pattern} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After completing  this 

program, the learner will able 

to : 

 

● Develop deeper 

understanding of key 

concepts of Zoology at 

biochemical, molecular, 

cellular, physiological, 

histological and 

systematic level. 

● Impart knowledge and 

skills through applied 

disciplines. 

● Integrate and explore 

biological data. Use 

current laboratory setup, 

instrumentation, 

statistical and biological 

techniques in the 

 

 

Advanced Knowledge of 

Animal Biology: Demonstrate 

a comprehensive 

understanding of animal 

physiology, behavior, 

genetics, and ecology. 

 

Research and 

Experimentation: Conduct 

independent research, design 

experiments, and analyze 

biological data to contribute 

to the field of zoology. 

 

Taxonomy and Classification: 

Apply knowledge of animal 

taxonomy and classification 

to identify, classify, and study 

animal species. 

 

1. ZOO501: 

Biochemistry 

After successful completion of this course, student should be 

able to: 

 Appreciate the foundation of life processes. 

 Explain the deep understanding of the structure of 

biomolecules. 

 Understand the thermodynamics of enzyme catalyzed 

reactions and mechanisms of energy production at 

cellular and molecular levels. 

 Understand the application of biochemistry.   

2. ZOO502:Cell 

Biology 

After successful completion of this course, student should be 

able to:  

 Explain the transport across cell, nuclear membrane; 

bioenergetics and metabolism. 

 Define the composition and organization of cytoskeleton. 

 Enumerate and explain signaling molecules and their 

receptors. How is the cell cycle regulated? The students 

will have an idea of stem cells and its applications. 

 Basic principles and application    of microscopy, cell 

culture and flow cytometry 

3. ZOO503:Applied 

Zoology Part – I 

After successful completion of this course, student should be 

able to: 
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collection, organization, 

analysis, interpretation 

and manipulating the 

data related to Zoology 

discipline and allied 

branches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conservation and Ecology: 

Analyze ecological systems 

and implement conservation 

strategies to address 

biodiversity loss and 

environmental challenges. 

 

Advanced Laboratory 

Techniques: Utilize modern 

laboratory techniques and 

tools to investigate animal 

biology, including molecular 

biology, histology, and 

immunology. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Students gain knowledge and skill in the fundamentals of 

animal sciences, and understand the complex interactions 

among various living organisms. 

 Analyze complex interactions among the various animals 

of different phyla, their distribution and their relationship 

with the environment. 

4. ZOO504: Lab on 

Biochemistry, Cell 

Biology & Applied 

Zoology Part-I 

After successful completion of this course, student should be 

able to: 

 Frame a scientific question or problem. 

 Undertake investigations and perform analyses about 

biochemical problems. 

 The structures and purposes of basic components of 

prokaryotic and eukaryotic cells, especially 

macromolecules, membranes, and organelles  

5. RES505:Research 

Methodology 

After successful completion of this course, student should be 

able to:  

 Understand some basic concepts of research and its 

methodologies. 

 Select proper method of Data collection & representation. 

 Select and apply appropriate statistical methods for data 

analysis. 

 Do literature review, research writings with the 

knowledge of Intellectual Property Rights. 

6. ZOO506:Developm

ental Biology 

After successful completion of this course, student should be 

able to: 

 Explain the molecular and genetic background of animal 

and plant development. 
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 Describe evolutionary history of complex multicellular 

life forms. 

 Compare environmental influence on development and 

homeostasis of animals and plants. 

7. ZOO507:Entomol

ogy 

After successful completion of this course, student should be 

able to: 

 Study the physiology of male and female reproductive 

axes and reproductive cycles. 

 Develop understanding of endocrinology of pregnancy, 

parturition and lactation. 

 Understand the interrelationship between reproduction 

and immunity. 

 Study the seasonality in reproduction. 

8. ZOO509:Molecul

ar Biology 

After successful completion of this course, student should be 

able to: 

 Understand molecular processes viz. Replication, 

transcription, translation etc. 

 Underlying survival and propagation of life at molecular 

level. 

 Understand how genes are ultimately expressed as 

proteins which are responsible for the structure and 

function of all organisms. 

 Learn how four sequences (3 letter codons) generate the 

transcripts of life and determine the phenotypes of 

organisms. 

9. ZOO510: Genetics 
After successful completion of this course, student should be 

able to: 

 Aware about genetic diseases, their types and causes. 
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 Understand molecular techniques that provide 

improvement, diagnosis and management of these 

diseases. 

 The principles of inheritance, linkage and crossing over 

which lead to variations will be made clear as well as the 

application thereof in gene mapping. 

10. ZOO511: Applied 

Zoology Part-II 

After successful completion of this course, student should be 

able to: 

 Understands about parasites and epidemiology of 

parasites in human and animals. 

 Use of recombinant DNA technology in genetic 

manipulations and in a variety of industrial processes. 

11. ZOO512: Lab on 

Molecular Biology, 

Genetics & Applied 

Zoology Part-II 

After successful completion of this course, student should be 

able to: 

 Students will demonstrate ability to use evolutionary 

theory and related equations to model and predict 

population change or stability. 

 The student will gain a basic understanding of human 

genetics and heredity. 

 Students gain knowledge and skill in the fundamentals of 

animal sciences, and understand the complex interactions 

among various living organisms.  

 

 

 

 

 

After successful completion of this course, student should be 

able to – 

 Students will demonstrate proficiency in applying 

theoretical knowledge and academic concepts to real-

world professional situations. 
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12. ZOO513: On Job 

Training 

 Students will possess job-specific skills that are relevant 

to their chosen field of study, enabling them to perform 

tasks and responsibilities effectively and efficiently. 

 Students will acquire a comprehensive understanding of 

industry practices, trends, and challenges, contributing 

to their overall knowledge and expertise in the field. 

 Students will establish professional networks and 

relationships, expanding their professional connections 

and opportunities for future collaborations and career 

advancement. 

 Students will develop problem-solving and critical 

thinking abilities, demonstrating the ability to analyze 

complex situations, make informed decisions, and 

propose effective solutions. 

 Students will demonstrate professionalism, adaptability, 

and effective communication skills in a professional 

work environment. 

13. ZOO514: Field 

Project 

After successful completion of this course, student should be 

able to – 

 Demonstrate the ability to apply theoretical knowledge 

and concepts to real-world situations, effectively bridging 

the gap between academia and practical applications. 

 Develop advanced research and investigative skills, 

including the ability to design and execute research 

projects, collect and analyze data, and draw well-founded 

conclusions. 

 Conduct independent research, demonstrating the ability 

to formulate research questions, design appropriate 
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methodologies, and independently execute fieldwork or 

data collection. 

 Exhibit effective collaboration and communication skills, 

demonstrating the ability to work collaboratively with 

others, engage in professional dialogue, and effectively 

communicate their research findings to diverse audiences. 

 Showcase advanced problem-solving and critical thinking 

abilities, demonstrating the capacity to identify and 

address challenges encountered during fieldwork, analyze 

complex data, and propose innovative solutions. 

 Demonstrate a thorough understanding of ethical 

considerations, field safety protocols, and best practices 

in their chosen field of study. 

14. ZOO515: Animal 

Biotechnology  

After successful completion of this course, student should be 

able to: 

 Understand and appreciate major public concerns and 

issues associated with Animal Biotechnology. 

 Have an understanding and grasp of international research 

environment where the frontiers of knowledge in Animal 

Biotechnology are under research. 

 Be able to adapt and respond positively and flexibly to 

changing circumstances; 

 Develop the professional skills and personal attributes to 

deal with complex issues, both systematically and 

creatively. 

 Have the capacity for individual work and teamwork. 

 Be lifelong learners with intellectual and practical skills. 

15. ZOO516: 

Toxicology 
After successful completion of this course, student should be 

able to: 
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 Students will demonstrate an understanding of the core 

concepts of the science of toxicology, including hazard 

identification, exposure assessment, dose-response 

assessment and an understanding of the mechanisms of 

action and effects of toxic chemicals at multiple levels of 

biological organization. 

 Students will demonstrate an understanding of the role for 

the science of toxicology in society, including the 

importance of risk analysis, management and 

communication. Students will be able to identify and 

discuss contemporary issues in toxicology.    

 Students will be familiar with technical aspects and 

experimental approaches in toxicological research, 

testing and risk assessment.   

16. ZOO601: 

Immunology 

After successful completion of this course, student should be 

able to: 

 Understanding about Immune System & its mechanisms. 

 Explain Ag-antibody reaction. 

 Various techniques used in Immunology. 

17. ZOO602: 

Endocrinology  

After successful completion of this course, student should be 

able to: 

 To develop an understanding of the basic endocrinology. 

 To study the endocrine regulatory molecules mediating 

physiology and behavior. 

 To study the neural and endocrine components of 

physiological function and neuroendocrine regulation. 

 To understand the role of hormones in metabolic 

regulation and maintaining homeostasis. 
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 To understand the integrative working of signaling 

systems. 

18. ZOO603: 

Biodiversity & 

Conservation  

After successful completion of this course, student should be 

able to: 

 Healthy and diverse ecosystems. 

 Viable populations of species. 

 Genetic resources and adaptive potential. 

 Sustainable use of biological resources. 

 5. Species' roles in an ecosystem. 

19. ZOO604: Lab on 

Immunology, 

Endocrinology and 

Biodiversity & 

Conservation 

After successful completion of this course, student should be 

able to: 

 Preservation of the diversity of species. 

 Sustainability of species and ecosystem. 

 Maintaining life-supporting and essential ecological 

processes. 

 

 

 

 

 

 

20. ZOO605: Research 

Project-I 

After successful completion of this course, student should be 

able to – 

 Demonstrating a high level of research competence, 

having successfully planned and executed a master's-level 

research project. 

 Honed their critical thinking abilities, demonstrated by 

the comprehensive literature review and critical analysis 

of research findings. 

 Proficient in selecting appropriate research design and 

methodologies, ensuring the research is well-structured 

and methodologically sound. 
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 Demonstrating expertise in collecting and analyzing data, 

utilizing appropriate statistical or qualitative analysis 

techniques. 

 Developing effective project management skills, 

successfully meeting research milestones and completing 

the project within the given timeframe. 

 Problem-solving abilities, adapting their research 

strategies to overcome challenges encountered during the 

research process. 

21. ZOO606: 

Reproductive 

Physiology 

After successful completion of this course, student should be 

able to: 

  Knowledge of the reproductive system and its functions 

in animals and man. 

 To provide a comprehensive, up-to-date review of 

reproductive physiology. 

22. ZOO607: 

Vermiculture 

After successful completion of this course, student should be 

able to: 

 The course is structured at the basic level for the benefit 

of the students coming from different discipline having 

broad scope for employability. 

 In general soil earthworms, their characteristic features, 

occurrence, their influence on soil fertility and solid waste 

management are included. 

 Vermicomposting technology broadly followed at the 

global level and some Indigenous methods, role of 

microbes in increasing the soil fertility by the action of 

earthworms, their advantages and limitations dealt. 

 Role of microbes in worms and in decomposition is 

discussed. 
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 Vermiculture products and their benefits in agriculture 

practice, economics of Vermitechnology along with the 

practical difficulties are included. 

 Students will be trained on how to maintain a small 

vermicompost bin as a simple method for converting the 

Kitchen waste. 

23. ZOO608: Animal 

Behavior 

After successful completion of this course, student should be 

able to: 

 Exhibit critical and integrative thinking skills. 

 Demonstrate ability to communicate scientific 

information in both oral and written formats. 

 Demonstrate knowledge of key  concepts in animal 

behavior. 

24. ZOO609: Animal 

Physiology 

After successful completion of this course, student should be 

able to: 

 Inculcate critical thinking to carry out scientific 

investigation objectively.  

 Equip the student with skills to analyze problems, 

formulate a hypothesis, evaluate and validate results, and 

draw reasonable conclusions thereof.  

 Prepare students for pursuing research or careers in 

industry in Animal Sciences and applied fields. 

25. ZOO610:  

Ichthyology 

After successful completion of this course, student should be 

able to: 

 Distinguish families and higher taxonomic groups of 

fishes with respect to their physical features. 

 Draw patterns of phylogenetic relationships among 

various groups of fishes and to understand the 
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evolutionary significance of features mapped on these 

phylogenetic trees. 

 Understand the aquaculture practices of cold water, 

sewage fed, exotic fishes, larvivorous and carp fish 

 To understand the various fishing gear, pond and hatchery 

management and breeding techniques of various fish 

species 

 5. To understand the fish preservation techniques and by 

products of fishery 

26. ZOO611:  Lab On 

Animal Physiology & 

Ichthyology 

After successful completion of this course, student should be 

able to: 

 An understanding of the various physiological systems of 

animals. 

 An understanding of structural differences in the 

physiological systems of animals from varied habitats. 

 3. An understanding of the functional differences in 

animal’s physiological systems. 

27. ZOO612:  

Research Project-II 

After successful completion of this course, student should be 

able to – 

 Demonstrating a high level of research competence, 

having successfully planned and executed a master's-

level research project. 

 Honed their critical thinking abilities, demonstrated by 

the comprehensive literature review and critical 

analysis of research findings. 

 Proficient in selecting appropriate research design and 

methodologies, ensuring the research is well-structured 

and methodologically sound. 
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 Demonstrating expertise in collecting and analyzing 

data, utilizing appropriate statistical or qualitative 

analysis techniques. 

 Developing effective project management skills, 

successfully meeting research milestones and 

completing the project within the given timeframe. 

 6. Problem-solving abilities, adapting their research 

strategies to overcome challenges encountered during 

the research process. 

28. ZOO613:  

Comparative Animal 

physiology 

After successful completion of this course, student should be 

able to: 

 Explore the basic physiological principles common to 

animals, relating structure to function 

 Understand all physiological processes of vertebrates 

&analyse them biochemically 

 Correlate the comparative physiology of the systems and 

understand their regulation & control 

 Compare the structure, functions and regulation of the 

receptor organs of vertebrates 

 Understand the structure, function and regulation of 

endocrine & neuroendocrine glands 

29. ZOO614:  

Aquaculture 

After successful completion of this course, student should be 

able to: 

 Field oriented Training programmes and skill 

development programme. 

 Internship for Outgoing students in Aquaculture Labs, 

Hatcheries, Farming, Marketing  
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 Provides knowledge on Livestock, improvement 

aquaculture and pearl culture 

 Provides knowledge on Intellectual property rights and 

genetically modified organisms 

 

 

 

 

30. ZOO615:  

Parasitology 

After successful completion of this course, student should be 

able to: 

 Understand the life history of vectors and pests, the 

diseases caused and their control 

 Understand the life history of parasites of domestic 

animals. 

 Gain knowledge of agro based small scale industries. 

 Study the culture of various organisms for economic 

benefit. 

 Have a broad array of career options and activities in 

human medicine, biomedical research and allied health 

professions. 

6 V156: M.Sc. 

(Botany) {2023 

Pattern} 

After successful completion 

of this programme, students 

will be able to –   

● Define the terms 

"botany", "plant", and 

"plant science" and 

explain their 

relationship to each 

other.   

● Understand the basic 

principles of plant 

Advanced Plant Biology 

Knowledge: Demonstrate a 

deep understanding of plant 

physiology, genetics, ecology, 

and taxonomy. 

 

Research and Experimental 

Skills: Conduct independent 

research, design experiments, 

and analyze data related to 

plant science. 

 

Plant Conservation and 

BOT501: Diversity of 

Non Vascular Plants-I 

● To identify and describe the different types of 

nonvascular plants.   

● To explain the key features of nonvascular plants and 

their life cycles.   

● To discuss the ecological importance of nonvascular 

plants.   

● To apply their knowledge of nonvascular plants to 

real-world problems, such as conservation and 

restoration. 

BOT502: Diversity of 

Non Vascular Plants-

II 

● To identify and describe the different types of 

nonvascular plants.   

● To explain the key features of nonvascular plants and 

their life cycles.   



 

84 of 13 
 

Sr. 

No 

Name of 

Program 

Program Learning 

Outcomes 
Program Specific Outcomes 

Name of Course with 

code 

Course Learning Outcomes 

 

 

anatomy, physiology, 

and ecology.   

● Conduct research in 

botany using a variety 

of methods.   

● Communicate 

effectively about botany 

through written reports, 

presentations, and other 

media.   

● Apply the principles of 

botany to solve real-

world problems. 

 

Ecology: Apply ecological 

principles and conservation 

strategies to study and protect 

plant biodiversity. 

 

Modern Laboratory 

Techniques: Utilize advanced 

laboratory techniques and 

tools, including microscopy 

and molecular biology 

methods, to study plant 

structures and functions. 

 

Interdisciplinary Application: 

Apply botanical knowledge to 

address real-world issues in 

agriculture, environmental 

management, and sustainable 

development. 

● To discuss the ecological importance of nonvascular 

plants.   

● To apply their knowledge of nonvascular plants to 

real-world problems, such as conservation and 

restoration. 

● To evaluate the potential of nonvascular plants as 

biofertilizers and bioagents. 

BOT503: Diversity of 

Vascular Plants and 

Paleobotany- I 

● To identify the major groups of vascular plants, both 

living and extinct, with 80% accuracy.  

● To explain the evolutionary relationships between the 

major groups of vascular plants.   

● To use paleobotanical data to reconstruct the history 

of the Earth's climate and environment.   

● To write a research paper on a topic related to the 

diversity of vascular plants.  

BOT504: Lab 

Activities on 

BOT501, BOT502, 

BOT503 

● To Identify the major groups of non-vascular plants, 

both living and extinct, with 80% accuracy.   

● To explain the evolutionary relationships between the 

major groups of non-vascular plants.   

● Use non-vascular plant data to reconstruct the history 

of the Earth's climate and environment.   

● To write a research paper on a topic related to the 

diversity of non-vascular plants    

RES505: Research 

Methodology 

● To design a research study to investigate the effects 

of climate change on the distribution of a particular 

species of plant.   

● To collect data on the abundance of different species 

of plants in a particular ecosystem.   

● To analyze data to determine the factors that limit the 

growth of a particular species of plant.   
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● To write a research paper that summarizes the results 

of their research study and discusses the implications 

of their findings.   

● To give a presentation to a lay audience about their 

research study and its findings. 

BOT506: Applied 

Phycology 

● To identify and classify different groups of algae, 

including their morphological and anatomical 

characteristics.   

● To understand the ecological roles and contributions 

of algae in various ecosystems and their importance 

in the food chain.   

● To analyze the physiological processes of algae, 

including photosynthesis and reproduction, and relate 

them to broader botanical principles.   

● To evaluate the impact of algae on the environment, 

including harmful algal blooms and their 

management strategies.   

● To apply phycological knowledge in the field of 

agriculture, including algae-based fertilizers, 

biofertilizers, and soil health improvement. 

BOT507: Tools and 

Techniques in Plant 

Science 

● To understand the basic tools and techniques used in 

plant science, such as microscopes, cell culture 

techniques, and genetic engineering. 

● To apply these tools and techniques to the study of 

plants, such as the identification of plant cells, the 

culture of plant cells, and the transformation of plant 

cells with genes. 

● To communicate effectively about tools and 

techniques in plant science through written reports, 

presentations, and other media.   
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BOT509: Plant 

Physiology 

● To describe the fundamental physiological processes 

in plants, such as photosynthesis, respiration, 

transpiration, and nutrient uptake. 

● To explain the role of plant hormones in growth 

regulation, development, and responses to 

environmental cues. 

● To understand the mechanisms of water and mineral 

transport in plants and their significance in 

maintaining plant health and homeostasis.   

● To analyze the factors influencing plant growth, 

including light, temperature, humidity, and nutrient 

availability.  Investigate the responses of plants to 

abiotic and biotic stress factors, such as drought, 

salinity, pathogens, and herbivores.   

● To evaluate the impact of environmental factors on 

crop productivity and explore strategies for 

improving crop yield and stress tolerance.  

BOT510: Herbal 

Wealth 

● To identify and classify a wide range of medicinal and 

economically important plants and herbs based on 

their botanical characteristics.   

● To describe the traditional and contemporary uses of 

herbs in different cultures for medicinal, culinary, 

cosmetic, and aromatic purposes.   

● To understand the chemical constituents and active 

compounds present in medicinal herbs and their 

potential therapeutic benefits.   

● To evaluate the scientific evidence supporting the 

medicinal properties and efficacy of herbal remedies. 

● To discuss the importance of herbal wealth in the 

context of traditional medicine systems, such as 
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Ayurveda, Traditional Chinese Medicine, and 

Indigenous knowledge.   

● To analyze the ecological significance of herbal 

resources and their conservation in the context of 

sustainable practices and biodiversity conservation. 

BOT511: Diversity of 

Vascular Plants and 

Paleobotany-II 

● To identify the major groups of vascular plants, both 

living and extinct, with 80% accuracy.   

● To explain the evolutionary relationships between the 

major groups of vascular plants.   

● To use paleobotanical data to reconstruct the history 

of the Earth's climate and environment.  

● To write a research paper on a topic related to the 

diversity of vascular plants.   

BOT512: BOT509, 

BOT510 & BOT511 

● To identify medicinal plants by their common and 

scientific names. 

● To describe the chemical constituents of medicinal 

plants and their effects on humans.   

● To discuss the traditional and modern uses of 

medicinal plants.   

● To evaluate the safety and efficacy of medicinal 

plants.   

● To collect and prepare herbarium specimens.  

Conduct field studies of medicinal plants.   

● To apply ethical principles to the study and use of 

medicinal plants.   

● To write a research paper on a topic related to 

medicinal plants.   

● To give a presentation on a topic related to medicinal 

plants.  
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BOT513: ON JOB 

TRAINING (OJT) 

● To demonstrate proficiency in the skills and 

knowledge required for the job. 

● To communicate effectively with colleagues and 

supervisors.  Work independently and as part of a 

team. 

● To solve problems and make decisions.  Demonstrate 

professional behavior and ethics.   

● To reflect on their experiences and identify areas for 

further learning and development. 

BOT514:  FIELD 

PROJECT (FP)  

● To apply theoretical knowledge and concepts to real-

world situations, effectively bridging the gap between 

academia and practical applications. 

● Students will develop advanced research and 

investigative skills, including the ability to design and 

execute research projects, collect and analyze data, 

and draw well-founded conclusions.   

● Students will conduct independent research, 

demonstrating the ability to formulate research 

questions, design appropriate methodologies, and 

independently execute fieldwork or data collection.   

● Students will exhibit effective collaboration and 

communication skills, demonstrating the ability to 

work collaboratively with others, engage in 

professional dialogue, and effectively communicate 

their research findings to diverse audiences.  

● Students will showcase advanced problem-solving 

and critical thinking abilities, demonstrating the 

capacity to identify and address challenges 

encountered during fieldwork, analyze complex data, 

and propose innovative solutions.  
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● Students will demonstrate a thorough understanding 

of ethical considerations, field safety protocols, and 

best practices in their chosen field of study.  

BOT515: 

Biotechnology and 

Molecular Biology 

● To understand the basic principles of biotechnology 

and molecular biology, such as DNA cloning, gene 

expression, and protein synthesis. 

● To apply these principles to the study of plants, such 

as the development of new cultivars, the 

improvement of crop yields, and the development of 

new drugs.   

● To communicate effectively about biotechnology and 

molecular biology through written reports, 

presentations, and other media.   

BOT516: Ecology 

and   Phytogeography 

● To understand the basic principles of ecology and 

phytogeography, such as the distribution of plants, the 

interactions between plants and their environment, 

and the effects of human activities on plant 

communities. 

● To apply these principles to the study of plant 

communities, such as the identification of plant 

communities, the study of the factors that influence 

the distribution of plants, and the assessment of the 

impact of human activities on plant communities. 

● To communicate effectively about ecology and 

phytogeography through written reports, 

presentations, and other media.   

BOT601: 

Cytogenetics and 

Plant Breeding 

● To identify and interpret chromosomal abnormalities 

in plant cells.   
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● To apply cytogenetics to plant breeding by selecting 

parents with desirable traits and using various 

breeding methods.   

● To design and execute breeding experiments using 

proper techniques. 

● To evaluate the results of breeding experiments and 

draw conclusions about the effectiveness of the 

breeding methods used.  

BOT602: Advanced 

Plant Physiology 

● To describe the basic principles of plant physiology, 

such as photosynthesis, respiration, transpiration, and 

the role of hormones in plant growth and 

development.   

● To apply these principles to the study of plant growth, 

development, and responses to the environment. 

● To conduct research on plant physiology using proper 

techniques and equipment.   

● To communicate effectively about plant physiology 

through written reports, presentations, and other 

media 

BOT603: 

Pharmacognosy 

● To identify and classify crude drugs by their common 

and scientific names. 

● To describe the chemistry of secondary metabolites, 

such as alkaloids, glycosides, and tannins.   

● To describe the methods of extraction, purification, 

and standardization of crude drugs.   

● To understand the pharmacology of crude drugs, such 

as their mechanisms of action and side effects.   

● To evaluate the safety and efficacy of herbal 

medicines.  
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BOT604: Lab 

Activities on 

BOT601, BOT602 & 

BOT603 

● To identify and interpret chromosomal abnormalities 

in plant cells.   

● To apply cytogenetics to plant breeding by selecting 

parents with desirable traits and using various 

breeding methods.   

● To design and execute breeding experiments using 

proper techniques. 

● To evaluate the results of breeding experiments and 

draw conclusions about the effectiveness of the 

breeding methods used.   

● To understand the basic principles of plant 

physiology, such as photosynthesis, respiration,  

transpiration, and the role of hormones in plant 

growth and development.   

● To apply these principles to the study of plant growth, 

development, and responses to the environment. 

BOT605: Research 

Project 

● To develop a research question or hypothesis that is 

relevant to the field of botany.   

● To conduct a literature review to identify relevant 

research and theories.   

● To design and conduct an experiment to test the 

hypothesis.   

● To analyze and interpret data using appropriate 

statistical methods.   

● To write a research report that clearly presents the 

findings of the experiment.   

● Present research findings to an audience in a clear and 

concise manner.  

BOT606: Biostatistics 
● To calculate basic statistical Majors, such as the 

mean, median, and standard deviation.   
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● To use statistical software to analyze botanical data.  

Interpret the results of statistical analyses.   

● To communicate the results of statistical analyses in 

a clear and concise manner.   

BOT607: Mycology 

and Plant Pathology 

● Learning the structure, life cycles, economic 

importance etc of bacteria, virus, fungi and applying 

this knowledge in identification of organisms.   

● To analysis of diseases based on symptoms, and apply 

knowledge for identification of disease. 

● To understand and apply knowledge of fungal 

metabolites, their uses for human welfare.   

● Knowledge on the history, milestones in 

phytopathology of India  Learn host-parasite 

relationships, various diseases and control methods. 

● Practical knowledge on disease control measures in 

various crops. 

● Knowledge on bacterial, viral, mycorrhizal and 

nematode diseases, symptoms and their importance.  

BOT608: Renewable 

Energy Studies 

● Critically analyze and evaluate different renewable 

energy technologies and their suitability for specific 

contexts.   

● Capability of planning, designing, and managing 

renewable energy projects, considering technical, 

economic, and regulatory aspects.   

● Demonstrating an understanding of the 

environmental and social implications of renewable 

energy deployment and making informed decisions to 

minimize negative impacts.   
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● Navigating energy policies and regulations and 

advocating for sustainable and renewable energy 

initiatives.  

BOT609: Taxonomy 

of Angiosperms 

● To identify and classify angiosperms by their 

common and scientific names. 

● To describe the morphological, anatomical, and 

molecular features of angiosperms.   

● To explain the evolutionary history of angiosperms.   

● To apply taxonomic principles to the study of 

angiosperms in the field and laboratory.   

● To communicate effectively about angiosperm 

taxonomy through written reports, presentations, and 

other media. 

BOT610: Seed 

Technology 

● To understand the basic principles of seed 

technology, such as the structure of seeds, the 

germination process, and the factors that affect seed 

quality. 

● To apply these principles to the production, 

processing, and storage of seeds, such as the selection 

of seed parents, the production of seedbeds, and the 

storage of seeds in a cool, dry environment.   

● To Communicate effectively about seed technology 

through written reports, presentations, and other 

media.  

BOT611: Lab 

Activities on        

BOT609 & BOT610 

●  

BOT612: Research 

Project 

● To develop a research question or hypothesis that is 

relevant to the field of botany.   
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● To conduct a literature review to identify relevant 

research and theories.   

● To design and conduct an experiment to test the 

hypothesis.   

To analyze and interpret data using appropriate 

statistical methods.   

● To write a research report that clearly presents the 

findings of the experiment.   

● Present research findings to an audience in a clear and 

concise manner.  

BOT613: Anatomy 

and Embryology 

● To identify and classify various types of plant tissues 

(e.g., epidermal, ground, vascular) and understand 

their functions.   

● To understand the principles of plant embryogenesis, 

from the formation of the zygote to the development 

of seedlings.   

● To compare and contrast the embryonic development 

of different plant groups, including angiosperms and 

gymnosperms.   

● To analyze the factors influencing plant growth and 

development, including hormonal regulation and 

environmental cues.   

● To apply anatomical and embryological knowledge to 

solve practical problems in plant propagation, 

breeding, and horticulture.   

● To conduct research and experiments related to plant 

anatomy and embryology, using appropriate 

methodologies and data analysis techniques.   

BOT614: Hydroponic 

Technology 

● To understand the importance of water quality in 

hydroponics   
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● To identify the different types of grow lights and their 

applications   

● To apply the principles of plant physiology to 

hydroponics   

● To design and build a simple hydroponic system.  

● To conduct a research project on a topic related to 

hydroponics 

BOT615: Medicinal 

Plants and their 

Applications 

● To identify medicinal plants by their common and 

scientific names. 

● To describe the chemical constituents of medicinal 

plants and their effects on humans.   

● To discuss the traditional and modern uses of 

medicinal plants.   

● To evaluate the safety and efficacy of medicinal 

plants.   

● To apply ethical principles to the study and use of 

medicinal plants.  

  




