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7�DA%6�� �	�9c3
�7�DA%6�� �	�9c3
�7�DA%6�� �	�9c3
�7�DA%6�� �	�9c3
� 
$U%
�%L� �	�
��� ��
#8%����j �%	�
��� ��	VW/�z� 
�	��%3
/�z� �'���%4 �	��%3
�f 5�j 7�7�U 5%4 
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:cjk�/3#u%�(�� ��uv�4%4�  ���X8! 756�8 �W� 
�#Ë9�. 7�DA%6��85�j 3#u%�(�� �	�9c3
 5�j $%7cWA� 
3EA�%{G��#3�%4� eG%� .�.�F��j =� #�o6 $#�A8�%4� 

�T.o�/�4��^�. :cjk� �	�M%
/�
%4� ��% #�o´8 
5���  ��%, 7�K4 _.� ��4��85�j $%7cWA� 3EA�%4��z#9K� 
�/	� 7�K _�%4�  ��uv�� :cjk� 76{8! �7�%
 
ÅW�¹85�j 
�6uv�%��4��^�. �G\ ��`�
8!, #D9c4-
��
%
 �6�%�8_.� 8c���� �#7KW 
%�
 ! 
�G�7�� 5�j �·69
X� �%UA�%{�. »�%.� �7�%
 
.��F��.3 #$%T8�l� 76��j 3#u%�(�� �	�M%
�/ :cjk� 
�#7KW� �G�7 76\�o�{7%z� �%�'	AX� 3EA�%W�. 
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,-./0/12 �34%5�6783%9%3,-./0/12 �34%5�6783%9%3,-./0/12 �34%5�6783%9%3,-./0/12 �34%5�6783%9%3    
.�%,:3$%;� .�%,:3$%;� .�%,:3$%;� .�%,:3$%;� ((((��������....====))))    

 

 

-�.2 1.  �34%5E%KL.� 756�¥� 7�8%�/�z� #7^� $76/� 
{8. ���.| 7�M%
�D7� �46�G 86��	��% 
��8! �.l�/� 
��G��z� �#
%E%7� 756�8. 
7�M%
�e�/�.| 7�8%�/�j �%wE%K¥� �h� 
��	�����#u%UA.o��8. E%KL.� �D%
$D%
 
#9K� ��	����º� 7�M%
/�#3{� 87%��%4� �34% 
5E%K.4 �%l�/c6{8.  

-�.2 2. 7��69
%�8#u%U� S87	�{8. 7AÐ��	X� �%e 
��8X� 
%�
�	X�%4 7�K4 5�j 9%dc4��c� 

#/%.� �R%E�$%4 §�8	W#9K� #
�8. �6783% 
9%3�3 5�j ���7�K4 _� �34%5�%UA�/�j 
�7�	�o��%z� ��7�9R%�� .�%,�e�/�j 
756�8.  

-�.2 3. �R4� #$	���%4� �Tc7
%]� ��
�#7KW$76 
/
 !�� ��6o�{8. S7M%
�8#��385��� 
�%#h��8#��385��� ��E7�{G �	�W%� _! 
.�%^� 75�8. 7�7�U �·6E 5�j �e�� #
	��G 
$���v�8.5 �E���c8	�{G��z� $°�	��%	 
/�
� 4Ñ�{G��z� �Z	%4 T
�.4 7%6./ 
�{8. 

-�.2 4. E	W`�
%e3A ! �!.�%�G��z� E	W`�
% 
U%6��8 �±z�	��� �e�/�.3 �l� ��� #5%�� 
.���%´G��z� #9K�4%6T�{8. #8	5�e�/�.| 
�
6
�6�%W$��44�j �37�U/�j �h%5�8! 
�£G��
�  T
�.4 $%;	%{8 
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��������....������������    ��������        �	�
����	�
����	�
����	�
�����
���
���
���
� 
�%�A#8B��:3$%;� �%�A#8B��:3$%;� �%�A#8B��:3$%;� �%�A#8B��:3$%;� (��������. . . . ������������. . . . ====) 

 
 

��.���.=. 1  �	�
��� 7�M%
�, ST7S77�UA ��	VW�, 
$b�� 7�E7 �	��%3
�, 8%3%7
% 7A��4%
�, a	] 

�7%	W�, �%	�
���8%`%� 
�6s4�, �	�
��� 

�4� !, 
4 ! �G�7 �
¶�3%{�.  

��.���.=. 2 �	�
���, 7�8�
 $° ! �	��	�{G��
%4� 
[
�	 7�8�
 ��R ! $#4%��{�. 

��.���.=. 3 #8	5c4 �Í%/3/�.3 �%	�
���8 $° ! 
�%	�
���8 ��	 ! �7L.� 	%Òc4 �Í%/3� 
�G�7 7��69
%3��8�%4� 7�983
� .'�G��z� 

��W� 7�8��o�{�. 

��.���.=. 4 �%e��8-�%	�
���8 �/	7%D��R #u%U�� ��	 
Ó%	%4� �c	%z� �%	�
���8 U%6��8� �	�9c3� 
{�. 

��.���.=. 5 #8	5/�.3 �	�
��� $° ! �	��	�{G��z� 
�947�
��4 
��W�L� �	�
��� ��	VW 
/�z� �	��%3
/�z�� �#7KW �E��'�L� 
7�8��o�{�.  

��.���.=. 6 �6�%6, �6�%	��	, �G\ ��`�
8_�%4� 
#'6G� $%#D9�8 �%	�
���8 $° !�� [
�	 
�	��%	 �%6² ! 7�8��o�{�. 

��.���.=. 7 9%��nc4 	c��4�j �34%5 �%UA�/�j �0,G��z� 
�947�
��4� 
��G��z� 
��W� 7�8��o� 
{�.  
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#$%&%� .�k�l�#$%&%� .�k�l�#$%&%� .�k�l�#$%&%� .�k�l�        ----    80    

.�k�¹8!.�k�¹8!.�k�¹8!.�k�¹8! 

    ��A�                ----    68    

    q1�8�        ----    8 

    .�%,    q1�8�    ----    4    
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:#3%C�7�DA%EA%� �	��%��:#3%C�7�DA%EA%� �	��%��:#3%C�7�DA%EA%� �	��%��:#3%C�7�DA%EA%� �	��%��    
.��F6$8%	�.��F6$8%	�.��F6$8%	�.��F6$8%	� 

 

 

.��F6.��F6.��F6.��F6    ----    1111    
    
��A�/
q1�
8� 

#8%���� 

r6 

#8%���� #�	� .�
k�l� 

�8�
�%6
�� 

���
�%6
�� 

�8�   
e3A 
�6W4� 

u%�A
e3A
�
6W
4� 

��A� MUCC-
C  1001 

�34%5E%KL.� 
7�M%
�D7� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6

�	cV 
• �%T6 

�7
�%
 
.��
F6 
�	c
V 

��A� MUES-
C 6102 

�	�
���7�M%

�: ���
%
 
��R ! 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6

�	cV 
• �%T6 

�7
�%
 
.��
F6 
�	c
V 

��A� MUES-
C  6103 

ST7S77�UA 
��	VWX� 
�	��%3
X� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6

�	cV 
• �%T6 

�7
�%
 
.��
F6 
�	c
V 

��A� MUES–
C 6104 

Y6ZX� 
�	�
���L� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7
�%

.��
F6-
�	c
V 

��A� MUES-
C  6105 

[
�	7�8�
�
: ��\%]X� 
$#4%�X� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7
�%

.��
F6-
�	c
V 

 D�� �EF�B) 20     
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.��F6.��F6.��F6.��F6    ----    2222    
    
��A�/
q1�
8� 

#8%���� 

r6 

#8%���� #�	� .�
k�l� 

�8�
�%6
�� 

���
�%6
�� 

�8�   
e3A 
�6W4� 

u%�A
e3A
�
6W
4� 

��A� MUES -
C 6206 

�%	�
���8 

�4� _� 
��7�U%
 _� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6

�	cV 
• �%T6 

�7
�%
 
.��
F6 
�	c
V 

��A� MUES-
C  6207 

�%	�
���8 
�`%� 

�6s4X� 
a	]
�7%	WX� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6

�	cV 
• �%T6 

�7
�%
 
.��
F6 
�	c
V 

��A� MUES-
C 6208 

8%3%7
L� 
8%3%7
%7A��
4%
X� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6

�	cV 
• �%T6 

�7
�%
 
.��
F6 
�	c
V 

��A� MUES-
C 6209 

$b��7�E7 
�	��%3
� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7
�%

.��
F6-
�	c
V 

��A� MUES-
C 6210 

�#7KW	c��9%
d� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7
�%

.��
F6-
�	c
V 

 D�� �EF�B) 20     
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.��F6.��F6.��F6.��F6    ----    3333    
    

    
    

��A�/
q1�
8� 

#8%
���� 

r6 

#8%���� #�	� .�
k�l� 

�
8� 
�%6
�� 

��� 
�%6�� 

�8�   
e3A 
�6W4� 

u%�A 
e3A
�6
W4� 

��A� MUES
-C 
6311 

�%	�
���8 
	��fX� 7�#gKW 
�#h� _� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7�%

 
.��F6
�	cV 

��A� MUES
–C 
6312 

�	�
��� 
��	VW7�M%
� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7�%

 
.��F6
�	cV 

��A� MUES
-C  
6313 

�%	�
���8 i9%d� 4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7�%

 
.��F6
�	cV 

��A� MUES
-C  
6314 

�	�
��� 
�3�
c8	WX� 

�4fWX� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7�%

 
.��F6
�	cV 

��A� MUES
-C  
6315 

:cjk� 7���l�/ 
��
4%n ��#o%6(� 

2 - )80( ¸�R 
��#o%6(� 
(2) 7%'% 
�	cV 

:cjk� 7���l� 
/��
4%n��#o%6(� 
e3A 
�6W4� 
7%'%�	cV 

��A� MUES
-C  
6316 

$%#4%��8 
�	�9c3
� 

2 - )80(  
$%8����j 
.�#�%k�, 
 (2) 7%'% 
�	cV 

$%8����j 
.�#�%6k� e 3A 

�6W4� 
7%'%�	cV 

.�%,
q1�
8� 

MUES
-OE 
6317 

�%	�
���8%#	%�A
X� 7�DA%EA%�X� 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7�%

 
.��F6
�	cV 

q1�
8� 

MUES
-E 
6318 
 
 
 
 

�%	�
���8 
�%r/�8 9%dX� 
�	�
��� 
�	��%3
X� 
MUES-E 6318 
 
 
�%	�
���8 
ST7�%#h��8 
7�DAL� �%	�
���8 
7�K%9%dX� 
MUES- E 6319 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7�%

 
.��F6
�	cV 

MUES
- E 
6319 

  �.8.�k�l��.8.�k�l��.8.�k�l��.8.�k�l� 28     
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.��F6.��F6.��F6.��F6    ----    4444 
    
��A�/
q1�
8� 

#8%���� 

r6 

#8%���� #�	� .�
k�l� 

�
8��%
6�� 

���
�%6
�� 

�8� 
e3A
�6W4� 

u%�A 
e3A
�6
W4� 

��A� MUES 
–C 
6420 

�%	�
���8 

�6W4 �f ! 

4 30 70 • .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7
�%

.��
F6-
�	cV 

��A� MUES-
C  6421 

�#7KW.$%T8�l� 4 30 70 �#7KW 
$uv e3A 
�6W4� 
7%'%�	cV 

q
1�8�
 

MUES–
E 6422 

�%	�
���8%#	%�A
X� 7�DA%EA%�X� 
(MUSES – E 6422) 
 
OR 
 
�%3�
A��t	WX� 
�%#h��8�8_� 
(MUSES-E  6423) 
 

4 
 

30 
 

70 
 

• .���
%6 
• �S�.Ó|� 
• �UA.��F6 

�	cV 
• �%T6 

�7
�%

.��
F6-
�	cV 

MUES
-E  
6423 

  �.8 .�k�l��.8 .�k�l��.8 .�k�l��.8 .�k�l�    = 12= 12= 12= 12        
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��	G� -�=���H��
��I�, 
���K)���L 'MNA�, O9� 

 

 

 

 

 

 

 

 

 

��	G�  -  1 
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��	G� - 1 

#��� 

CORE 
 MUCC C 1001 

	
��
��HV�N ��W��-��� 
(4 �EF�B)) 

-�=���H� �
��I�:  

��. =. 1  	�X��HV� ��YZ������[� $\�]M 3^� 	�_� 

�`�. 

��. =. 2 ���a$��$, ��b�, cA��	���, (�d/�� �N;�� 
�	�
�
�]M 	
��
���L ������ ��6��(�`�. 

��. =. 3  ��YZ��/$���e�f�$	�� (�d/�����
�� �Ng�. 

��. =. 4 ��H����a$��$��
e�f�$	�� �ah�;< i-/�(� 
`� 

��. =. 5  ��H, ���a$��$, ��jk 6l�� i-�mngl$�oM 
��p� �����m�`�. 

��. =. 6  	�X��H��������% $�q	�)`M ��r� $�(�s 
t�V�. 

 

-�=���H��: 

MU CC C 1001 	
��
��HV�N ��W��-��� 


#7%�%
8%3� ��j S7M%
�8�, 7�DA%EA%��, �%#h��8�, 
	%Òc4� �Gc 	�� 5�j �34%5E%K #
�G 756� �	�'4.o� 
�G�%W�  � #�o6. 
 
uv�B) – 1 
 
����w��[� 	
��
��H���3�e[� :- ���
�/�(v[� 
	�X��HV�. 
 
#3%8E%K85�j  �34%5/�.| 
%
�, 
#7%�%
X� #8	5�, 
�34%5� �Gc �hjo
 _.� 756�L�  - �%wE%K±� #7^�L� 
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�� !�Ð�� !, #T%6Z� �%/2, � .�6  .	%T	%T76� , 
��
�%UA��, q8A#8	5� �G �hjo�, q8A#8	5 $
%
�. 
 
����H-=�� 
 

� #T%6Z� �%/2, 'u%3%EA�
./{���� =� $����' (eG%� 
��� �%n�) (1867) (#k%. �%�7j  '·
o��, �7. #T%6Z� 
�%/2 - b��8_� ��
X�, �. 435 - 447) 

� �Ð�� ! , (1981) '���0	%TA� ��j �34%5 	%TA
�7%�� 
85%4 �Ö��T
X� 7�DA%EA%�X�' (�Ð� � _.� �×6s 
b��8!, #8	5��� 3%��8� ��K2, ��§6 6) 

� �. �6 . 	%T	%T76�, (1987) '
%�E%K%7�DA%EA%��' (�. �6 . 
	%T	%T76�L.� .�	.º�/ $uv !, 	Ø�� 
�Ù�#�K2��, �%Ú��) 

� �#�%D	2  ��o2, �34%5E%KL.� �E�Ã\� �%6²� (1934) 
(�#�%D	2  ��o2 : Tc7��X� b��8_� ��.��. KcT (�k�.) 
S�n� �8� ��, ���7
]�	�) 

� Û�� 7% �� ¼�#�%, �Ü��2  �%���A/�.| E%K (�
¶�.| 
��#8%5
c8	W�) 

� �%4%(� 9h	2, �%
��8�%4 ����/� (�]A2  7�DA%EA%�� 
Ýl%Ê85��.�) 

 
 
uv�B) – 2 
 
��HV�N 	���/�(v[� Dx���/�(v[�. 
 
7%.�%��4�j  
�G� 7	.�%��4�#3��,  �34%5� �� ! , �%���A 
'	�n !, 
�`Ê8_.� 7	7�, $%#D9�8 E%K%#ED .5{��¤� 
��	����7�, 38� ��#�%&%:�, ����, �n�, �nE%K, �%UA�E%K, 
E%K%�%#h��8�: �34%5� S�o� S�l����, 3���L.� �	�W%��, 3��� 
�	�K� 8	W8�l�8!, ����: ���4 3���, 8rÏ(6  �34%5�, �34%5� 
#�%:�l� .746, ���z� �� !, 
%�
 !. 
 
����H-=�� 

� �. 7�. 	%�b¿2 , '76/�%
 �n _.�L� ����4f _ 
.�L� 7A%�
#/%.� �34%5�L.� �%���A�hjo
 5��� 
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E%K%7A7�%	 5��� ��E7�� �%l !' (��. �2 . 7�T42  
(�k�.) 
ª.� �%���A�, 
ª.� �e��, 7%3A� 2) 

� ��. u�. #7�#�%�%3oW��6 , (2009) '�34%53����	�K� 8	W�: 
i�X� E%7�L�'  (T
�®�). 

� �#]%K� #�%� j , (2009) 'Å
�#�%k� �34%5/�j  - 
��E7�{ G.�]�?'  (T
�®�). 

� 
���j  
rA%6, 7��j #T%�:�, (2009) '�34%5� �2�� ����K2 
8c#u%6k�� .
 ��#4%���%�?' (T
�®�). 

� ��. �£·2 , (2010 Tz.) '=� �%V%j  ���2 �.l%� ���#
%�� 
��ßcK� ��L#�%?' (�%wi�� �©o��o� ) 

 
 
uv�B) – 3 
 
��W����H 
 
7�M%
E%K.4G 
�34�j �./%r�%� Ýl%Ê7.	L� �34%5 
/�.| 756�, 7�M%
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���a$��-���
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��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
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��	G� - 2 
 

#���: 

MUES-C 6106 

-�(�?�$�� 
����e��;�� ���	;��                        

(4 �EF�B)) 
 
 
-�=���H��
��I� :  
 
� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 

��. 2. 1: �]A4�.3 �	�
��� 
�4� _.� '	�nX� 7�8%�X� 
�
¶�3%{�. 

��. 2. 2: $b�� 7�E7 !, �	�
��� �3�
c8	W� �G�7L�%4� 
uv.o( 
�4� ! �7#3%8
� .'��. 

��. 2. 3: �]A4�.3 �%	�
���8 7A7�%	 5�j 
�4� _.� 
$%U%
A� 7�983
� .'��. 

��. 2. 4: #8	5/�.3 �	�
��� 
�4� _� ��7�U%
 _� 7�34� 
���. 

��. 2. 5: #D9c4 �	�� S¾uÏWj (NGT), .�%,�%jo	A 7A7 
�%	� (PIL), .�%,��	 ! �G�74��.� 
�4� _.�L� 

c��L.�L� $#4%�� 7�34����. 

��. 2. 6: �%	�
���8 e3A
�6s4X� &c2 ���^��x� 7�34�� 
��. 

 

 

���K)�) 'MNA�:  

uv�B) - 1 

-(�?�$��� ��3^�s) 4~�� ���	;<: 

�D�E7X� §�c8	WX�, �]A2 7

�4��, 7
��	VW 
�4��, 
7
ATc7� ��	VW 
�4��, �	�
��� ��	VW 
�4�� (EPA) - 1986, 
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�c	#D9 
�4f�� #��3 (CRZ) 
�4� !, 
Dc��#4%T
X� 
�]6��
%
 
DcT3� ��.7���.  

 

uv�B) - 2 

-(�?�$� 	
��/�(v[	��� 3^�m: ���	;<: 

�3�
c8	W 
�4fW 
�4� ! (T3�, 7%L, 9��), ��8��%UA� 

��º 7��,�_� �%�� 7��,�_� S88%	A� .'�G�� ��uv�� 

�4� !, �%3�
A 
�6�%6T
� ��uv�� 
�4� !, �38�#¾% 
W�8� �%3�
A !, ³%F�8� �%3�
A ! ��uv�� 
�4� !. 

  

uv�B) - 3 

��(
���
 -(�?�$� ���	;�� ����e��;��: 
.
j74�8_.�L� �sc6/� _.�L� ��	VW� ��uv�� 

�4� !,`�¹�Wj �

� ��uv�� 
�4� !, i�6ET3X 
�%4� uv.o( 
�4� !, �%	�
���8 a6u3 $#D9 ! 
�	�
��� #3%3 $#D9 !, ��	VW ��7�U%
 !, �	�
��� 

�4� _� �#Ë9�R4�E	W
%�
 _.� ��� #8	5c4 �Í%/ 
3/�j. 

 

uv�B) -4 

-�(�?�$�� �/$���b�: 
	�3� �
���o%3�l� 7A7�%	�, #�%D76�2 #8��, .�%,T
 
�h%5�/�, 3:%6T�, 
�4%���	� 7A7�%	�, ��.�� #�/ #8��, 
=3�4�  �A%�� #'%6� 7A7�%	�, 8�j
%®� 7A7�%	�. 
6�D% 
u�%#3% �#·%52 7A7�%	�.  

 

uv�B) - 5  

�/$�V� ���	[� �������� 4N�-N]�<: 
#D9c4 �	�� ¾�uÏWj (NGT), .�%, �%j�	A 7A7�%	 !, 
T
8c4 ��	 _.� $�Ð�L� �zE7X� #8	5c4 �Í%/3/�j, 
�	�
���8 �7#3%8
�, &c2 ���^����.  
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
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-�(�?�$�� Dj�$ ���v�[� 
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(4 �EF�B)) 

    
 
-�=���H��
��I� :  
 
� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 
 
��. 2. 1: �	�
��� �`%� 
�6W4� (EIA) & Tc7��'� ��
� (Life 

Cycle Assessment) �G�7L.� ���
%
 �94 _� 
	c��8_�  7�9Dc8	�{�.  

��. 2. 2: a	]/�.|L� a	]
�7%	W/�.|L� ���
%
 �h 
�
 ! �
¶�3%{�. 

��. 2. 3: �]A4�.3 7�8�
 �\��8!{� �%	�
���8 
�z��� $��4L� �%	���®���8 �`%� 
�6W4 

������ _� 7�34����. 

��. 2. 4: a	]
�7%	W/�j �6�%6/�6�%	��	 #��38_.� 
�h� 7�34����. 

��. 2. 5: a	]
�7%	W/�j 
�4� _.�L� 
4 _.�L� �h� 
7�34����. 

��. 2. 6: [
�	 7�8�
� S87	�{G��j �	�
��� �`%� 

�6W4� (Environmental Impact Assessment) & Tc7��'� 
��
� (Life Cycle Assessment),  a	]
�7%	W� �G�7L.� 
�h� 7�34����. 
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���K)�) 'MNA�:  

 

uv�B) - 1 

-�(�?�$�� Dj�$ ������ (Environmental Impact Assessment - EIA):  
����, 
�6¦'
�, 3VA !, �	�W%��, #
( !, �%	�
���8 
�`%� $��44�.3 �h%5�8!, `( !, �	 !, �%	�
���8 
�`%�
�6s4 $��44�.3 ���
%
 7�7	 ! - �	�
��� 
��uv����, .$%T8��� ��uv�4%4��. uDj .$%T8��� k%l%, 
�`%� _.� �RE%7�, �`%�  ��
	c��8! - �`%� .5 
��	����LG�� (�k�#�%�� 	c�� (Adhoc Method), .'�3�F� (Check 
List), .�¾��� (Matrix), .
l� 76���� (Networks), ¼76#34��� 
(Overlays), �2k�� 	c��8! (Index Method)), ��A _� 7
ATc7�8_� 
�!.o( �	�
����� #��� �`%� .5 #�%D%�	W 
��
 5��.� $7'��j, 7�34��/j, 338	��j, 7%L, .7��, 
9��, ��A !, 7
ATc7�8! ,� � 7�7�U�	� �	�
���8.5 
��uv�� �`%� ! �
¶�3%{G��z� ���
%
�%6² _�, 
#8�� Fk�8_� �	�
��� �	��%3
�\�� (Environment 
Management Plan), �	�
��� �`%� $�%7
, �	�
��� �`%� 
��#o%6(�.| `�
.  

 

uv�B) -2 

4~���% 4.£.6 V�N �-��?�$�: 
�%	�
���8%z����� 
�3 
�j{G 
����8_� �%6²#	�8_�, 
�.q.� 7�M%�%
�, �.q.� 7�DÌ6, T3�\��8!, 7A7�%4 
 !, �

X�, �%�.�%(����, S�#7 
�6�%W�, 4����, .8(�� 

�6�%W�, Y6Z� �\��8! (T3 - �%� - �� - �s - 
$b��7%�8 - ��#	%6Z� - �7#
%6Z �\��8!{� �. q. 
�). #�%D%�	W��
 !, �%	�
���8 �`%� ��
 ! #8	5c4 
�Í%/3/�j. 

 

uv�B) -3 

q/��$9E  -=�� (Life Cycle Assessment): 
�#Ë9AX� 3VAX�, Tc7��'�/�.| 7�7�U`( ! (Life Cycle 
Stages), �j.��.� `�8 !, �#�%5X� $%#D9�8X�%4 �`%� 
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7�E%� !, �j.��.�L.� $#4%� !, #�%D%�	W��
 !, 
�%e�A%`%���
 ! (Social Impact Assessment), �-��%`%� 
��
 ! (Cumulative Impact Assessment). 

 

uv�B) -4 

�(~� (cN�?���a%-�): 

�67'
 ! [a	]�, ��8�� (Hazard), $��»3`�8 .5 #
	��j 
#9K� (Vulnerability), ��%4� (Risk)] a	] _.� 3VW ! 
(Features), ��8�8%	W ! (Cause Factors), a	] _.� 
76²c8	W�. a	] _.� k%l #u��: �#�%5 #D9c4 $%#D9�8 
�3/�j. #8	5/�.3 a	] _.� .�%,
�3, #8	5/�.3 $b�� 
a	] _� �%	�
���8 $° _�, a	]
�7%	W� : 
�67'
�, 
a	]
�7%	W '�/�.| `�8 ! (��8��v�4�.3 �	��%3
�, 
��%4� S88%	A� .'�j), a	]
�7%	W $��44�.3 7�7�U 
7�E%� _.� �h� (�#	%�A�, 7�7	7�
��4�, �27�2��, �8�9�
 
#�
, #�%3c��, S�
�8 - �6\S�
�8 7�E%� !, NGOs). 

 

uv�B) -5 

�(~����(v� ����(�� �9§l$�oM ����e ��;< - 
.�2k%4� .Ü4��76�� a	]
�7%	W 
�4��, #D9c4 a	] 

�7%	W �#�%��l� (�D�E7X� U6� _�), ��
%
 a	]
�7%	W 
�#�%��l�. a	]
�7%	W/�j �#Ë9�R4� E	W
%�
 !, 
7�9	��#7D
� (Remote Sensing), i�	7�7	 7A7
 (Geographic 
Information System) ,� �47L.� �h�. 
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	�{G��j �	�
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�`%� 
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7�34����. 

-�.
2 2, 
-�.
2 3 

-�.6
�).2 

2 

Ev P 10 0 

 

 

 



��.��� ��. 
�	�
�����
� 

66 

 

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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#���: 

MUES- C 6108 

��
��?V� 
��
��?� ��$����[� 

(4 �EF�B)) 

 
 
-�=���H��
��I� :  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 

��. 2. 1: 8%3%7
% 7A��4%
/�.| 9%dc4 �h�
 _� 
'	�nX�  �
¶�3%{�. 

��. =. 2: 8%3%7
% 7A��4%
./ �R%Uc
�{G `�8 .5 
7�7	�{�. 

��. =. 3: �#�%5, #D9c4, #8	5c4 �Í%/3/�j 8%3%7
% 
7A��4%
/�.| �%	�
���8, �%e��8, �%r/�8 
$�A%`%� ! �	�#9%U�{�. 

��. =. 4: 8%3%7
7A��4%
/�.| 338	W, �z»3
 
���� 
8!  7�34����. 

��. =. 5: 8%3%7
% 7A��4%
./ �E���#u%U
 .'�G�� 
z� �#�%5,  #D9c4, ��
%
 �3/��� ��	�E ! 
�%	��A� .'��. 

��. =. 6: :cjk� �·69
./ ���
%
�%�� 8%3%7
% 
7A��4%
/�.|  $�A%`%� ! ��#o%6(� .'��.  

 

���K)�) 'MNA�:  
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% 7A��4%
� �]�, � �.
 $U%
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L.� 76²c8	W�, Sµ�%l�8� #7	�4u�5�l�), 8%3%7
% 7A��4%
 
/�.| �5X#8%�8! (Measurement of Climate Change, Monitoring 
and Assessment). 8%	W !:- �#�%5�%�
X� �	��:�$E%7X� 
�	��:�7%�8 !, 
�	 �%�DRc�8!, ¼#�%Á �%5�L.� 
#9%KW�, 338	W �%6� !, 7%L �3�
c8	WX� ¼#�%Á 
7%�8X�, �¿ - 9c� 7%L $7%�� (heat and cold waves), #ß%uj 
k������, #:%��j �v
 _.� ��#4%��, 7A7�%4 7�³ 
7/�.|L� 9%d7�³7/�.|L� :3�%L^%4 �]	cV/�.3 
8%6uW�.| �57�. �j
�#
%, 3%
�
 - �`%� !. 

 

uv�B) - 2 

��
��?� ��$�������L �$��j�$;<: 
�%�76\
7� bK�, ��A _#�L� T��_#�L�, ¨V�� – Tc7�8_ 
#�L� #TA%&:��j 7�
A%�/�.3 �%l !, #	%� !, ��+T3 

�	o�.| �46�, ���8j, ��L.� �57��� 8%3457���^%£G 
�l{����8!, 8%3%7
% �%l/�.| �%e��8-�%r/�8, 
�%	�
���8 $�A%`%� ! �#�%5, #D9c4, #8	5c4 �Í%/3�, 

 

uv�B) - 3 

��
��?� ��$�����: -(�Z�(� ��	�A%: 
8%6uÁ �%#
T�.�|� - 8%6uÁ #9�	WX� .�{��#¾K2, 
#�%4�j .�{��#¾K2, ST7 �v
� (Bio fuel), 8%6uÁ bK�L� 
8%6uÁ 7%W�TAX� (Carbon farming and Trading). 8%3%7
% 
7A��4%
X� a	] _� - 3É8	W �%6² ! (bK�	c��, i7�
� 
#4%��, �%#h��8 7�DA8!, �#7KW�, ��#	%6Z�%UA�, Î%6(� 
&�k�, S�,T2 �v
�, ���4 bK� 	c��8!, ��%���, &c2 
u�jk����). 

 

uv�B) - 4 

��
��?� ��$����� : D���
 ��(��;< (Initiatives): 
�#�%5 �%�
� - [
�	 �%� ! - .��c3�4|� ��l�8!, �#�%5 
��r��8!, µc2 k73o�.�|� .��%
��� (��.k�.��), #$%#(%#�% 
_8!, q8A	%Ò ��`�
L�%4� ��8	�¤� #$%&%�8!, 
8%3%7
% 7A��4%
X� �]A2 �Í%/3X� bK�, $b�� 7�E7 !. 
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���a$��-���
� 

��.2. �%�A7�K4:3$%;� (Course Outcome) 

-�.2. .�%,:3$%;� (Programme Outcome) 
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 _� �
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 _.� �h� 
7�7	�{�. 

��. 2. 4: $b��7�E7 �	��%3
	c��8.5 �%	�
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�h�
 _�%4� uv�o�{�.  
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A� 7�983
� 
.'��. 

��. 2. 6: $b��7�E7�	��%3
/�j �#Ñ% �#�%5T�L.� �h� 
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/�.| 	%Òc4 �	�
��� 7�M%
X� (Political Ecology of Natural 
Resource Management), �R/78%9X�. 

 

uv�B) - 2 

��$� ����-(�-�
���oM ��YZ�����e��;��N ����e 
j:;<: 
$b��7�E7%U�­�� ��Tc7
X�, �	r	%�� ��7�U%
 _�, 
�%e�A�%l _� �	r	%�� ��7�U%
 _�, �j�%D
7A7
8_.� 
�%�t%	�8uv !, $b�� 7�E7 �	��%3
/�z� �Æ
�8 
��7�U%
 !. 
7
%�
 ��\%] ! (New Institutional Theory), 
Writings of Elinor Ostrom - .�%,��� 7�E7 ! (Common property 
resources), .�%,�-�� 7�E7 ! (Common Pool resources), .�%, 
$%�A7�E7 ! (Open access resources) �G�7 �	�'4.o��8. 

�%	�
���8 U
9%d/�.3 $b�� 7�E7�	��%3
 ��M8! 
(Game theory, Free rider), u%�A :3 ! (Externalities), discount rates, 
�7%�7A7
 #�7
e3A
�6W4�, �%	�
���8 e3A
�6 W4�. 
7�37A%�
� (Price Spread), e3A
�6W4�, �R/78%9 ��7�U%
X�, 
�zuv �j�%D
 7A7
8_�, ���
%78%9�, �R/78%9 
/�.| $%U%
A�, 
%�
7j�	W�. 

 

uv�B) - 3 

��YZ��e�f�$ ��$����� -(�-�
����L ����e �����H$�<: 
���Tc7

%�
 _.� §�c8	W� (Building resilient institutions, 
[
�	�%��R ! - $b��7�E7�	��%3
� : 3����D7� �	�£7��8 
	W�. $b��7�E7�	��%3
 �¨nW/�.3 �Æ
�8 ��%U�8! 
7�9	 ��#7D
� (Remote sensing, i�7�7	7A7
 (Geographic Information 
System).  

$#�A8 ��
 !: (1)  [
�	 bK�L� &%�7�8�
X�, (2) ��� ��	 
7
�j�G 5�j
��� 7��%
�, (3) �%e�A%U�­�� �#�%4����. 
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���/� -(�?�$� ��b� (Ethnoecology): 
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�, �94�, '	�n�, 3VA�, `( !, �%	r	A �%	�
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���8 
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7�M%
/�.| $%U%
AX� e3AX� �%	r	A�%	�
���8 7�M%X� 
$b��7�E7�	��%3
X�, �%	r	A u�\�8 �R/78%9� (Indigenous 
Intellectual Property Rights) $%#D9�8 �h%5�/�, �%	r	A�%	�
���8 
7�M%
/�
� #7^�L� 
�4� _� 
4 _�. 7�9c4 �	�
��� 
9%d/�.| �%UA�8!, #�%n�	�
��� 7�M%
/�j 
��� 
�!�%© (Insights from ethnoecology). 
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%
 
.o�/�L� $b��7�E7�	��%3
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=2 

$b��7�E7 �	��%3
/�.| 	%Òc4
�	�
���  �
��3%{� 

-�.2 
2 

-�.6
�).2 3 

Un Fa 6 0 

��.
=3 

$b��7�E7 �	��%3
 �%e��8

%�
 _.� �h� 7�7	�{�. 
 

-�.2 
2 

-�.6
�).2 
3 

Un Fa 8 0 

��.
=4 

$b��7�E7 �	��%3
	c��8.5 �%	�

���8 �%r/�8 �h�
 _
�%4� uv�o�{�. 
 

-�.2 
2, 
-�.2 
3 

-�.6
�).2 
2 

Un Fa 8 0 

��.
=5 

[
�	$b��7�E7�	��%3
/�
%
4� [
�	�%4 
%�
 ! .8(�o�
{G��.| $%U%
A� 7�983
�
.'��. 

-�.2 
2, 
-�.2 
3 

-�.6
�).2 
5 

An Co 12 0 

��.
=6 

$b��7�E7�	��%3
/�j�#Ñ% 
�#�%5T�L.� �h� 
�6¦'�{�. 

-�.2 
2 

-�.6
�).2 
5 

Ev Co 12 0 

��.
=7 

$b��7�E7�	��%3
/�
%L� 
Ý�
 $%#4%��8 S7DÌA�
¡¢�{�. 

-�.2 
3 

-�.6
�).2 
5 

Cr Pr 15 5 

  
 
  

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 2 

 
#���: 

MUES-C 6210 

���Hv(/$���b� 
(4 �EF�B)) 

 
-�=���H��
��I�:  
 
� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 
 
��. 2. 1: �#7KW/�.| ���
%
 �94 _� �	 _� `( _� 

�
¶�3%{8L� ��	����L8L� .'��. 

��. 2. 2: �%�³� �#|L�  D/#9�	W/�.|L� 9%dc4 	c��8! 
7�9Dc8	�{�. 

��. 2. 3: 9%d/��� �%e��8 9%d �#7KW/��� ��#4%�� 
{G ���
%
 
���7�7	�W�� 	c��8_� ��8	 
W _�  �
¶�3%{�. 

��. 2. 4: D/ 7�983
-7A%�A%
 
��W� 7�8��o�{�.  

��. 2. 5: �h%5�/ �#7KW 	c��8! �
¶�3%{�. 

��. 2. 6: 9%d, �#7KW �%� ! �0,G��z� 
��W� 
7�8��o�{�. 

��. 2. 7: �#7KW xW
�37%	 ¨'8 _.�L� �#7KW U%6�� 
8�L.�L�  ���
%
 �hjo
 !  �
¶�3%{�. 

 

���K)�) 'MNA�:  

 

uv�B) - 1 

���Hv�: 


�67'
�, �j�/�, �6�7A%;�, 3VA !, �/�  �#7KW/�z 
#7^ xW _� �%
D� _�, �#7KW �%w88! (S�\%]�8�, 
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$LÐ�8�, 7�7	W%�8�, '	�n%U�¢���, 
�	cVW%�8�, �	cV 
W%�8�, xW%�8�, �W%�8�), 

 

uv�B) - 2 

���Hv���L ����e j:;<: 
�#7KW 7�K4� 8.^/j, 3�l#��6 �6#7, �	�8�
L.� 
§�c8	W�, �#7KW§�#	� (Synopsis), �#7KW �%���_8_.� 
§�8�
, D/#9�	W�, .$%T8�l� 
�o%�j, 7�7	 _.� 
��&®
�; 
���
 _.� �%<8	W�, $uv	'
 (Thesis 
Writing). 

 

uv�B) - 3 

���(���(v[� c-8­�[�: 
7�7	#9�	W� - $%®��8 D/#9�	W	c��8! (
�	cVW�, 
�E����, #'%DA%73�4��.� �� 7�7	#9�	W�, .KkÏ_85��.�L� 
7�7	#9�	W�), DR��c4 D/ #9�	W� (DR��c4 D//�.| �]	�8, 
u%�A #!%�"8!) �%�³�=� �f !: #$%uu�3�l� �%�³�=� 
(�����! �%2k� �%�³�=�, ��F�%l�8� �%�³�=�, ��¾%l�S:k� 
�%�³�=�, µF6 �%�³�=�, �!(� #FT� �%�³�=�) #
%Á #$%u u�3�l� 
�%�³�=� (8Á7c
�4|� �%�³�=�, Tk�T�.�|� �%�³�=�, 8R%( �%�³�=�, 
#>%#u%! �%�³�=�). 7�7	 _.� ��&®
�: �%�#3K2, �(�8, 
#	�c4 '�nc8	W�, �%���8 	c��85��.�L� 7�7	 _.� �� 
&®
./ol�L� ���
%
U%	W8.5 �	�'4.o�/j 
(Measures of Central Tendency & Dispersion, Standard Error, 
measurement of Skewness & Kurtosis, Correlation Analysis, Regression 
Analysis, ANOVA, �	�8�
�	�#9%U
 - t-test, F-test, Chi-Square 
tes, #
%Á �	%.�¾�8� .�F�.| ���
%
 U%	W8!  - Kruskal-
Wallis test, Mann-Whitney U test. Wilcoxon Test). 

 

uv�B) -4  

-a�
�� ���Hv���L (/$���b�: 
7�7�U�	� �h%5�/ �#7KW	c��8! - ?� &%� 7�983
� (Rapid 
Rural Appraisal), �h%5�/ &%� 7�983
� (Participatory Rural 
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Appraisal), �h%5�/ ��
 $#4%�	c�� (Participatory Action & 
Learning Method) 

 

uv�B) - 5 

���Hv[� co3^jN�;��: 
���{��o� (Footnote), &á¨'� (Reference) ��%�%�j, &á¨'� 
L.� 7�7�U �%w88!. �#7KW #�o´8!/�#7KW ��#o%6(� 
(�%#h��8 ��#o%6(�, T
$�4 ��#o%6(�), $uv§�#	� (Synopsis) 
��%�%�j.  �#�5
 !  (Seminar), ���#r%��4� (Symposium), 
9��9%3 (Workshop) �7 ����� 7A�A%��, ISSN, ISBN, �#7KW 

�37%	 ¨'8 !: ���%8��� :%8��6, h-index. �#7KW 
.$%#o%�j ��%�%��� U
��%4 �T2��8_�. �#7KW 
S
��8� (Research Ethics). 	'
%#�%KW� (Plagiarism). 

�Z��� 8y;< 

#k%. �#9%8� k�@��, 2019, �#7KW/�.| 	c��L� 
c��L�. 
�%7
%� �Ù�#K���� S$7l� 3���lk�, #8%��#�%��.  

Goode, William, J., Paul K. Hatt, 1981, Methods in Social Research, 
McGraw Hill. 

Hawkins, Clifford, F., Marco Sorgi, 1985, Research: How to plan, speak 
and write about it, Berlin: Springer-Verlag. 

Kothari, C.R., 2004, Research Methodology: Methods and Techniques, 
New age International Publishers Ltd, New Delhi.  

Kothari, C.R., Garg, G. 2014, Research Methodology: Methods and 
Techniques, New age International Publishers Ltd, New Delhi.  

Panneerselvam, R., 2014, Research Methodology, PHI Learning Private 
Limited New Delhi. 

Neuman, William Lawrence, 2009, Social Research Methods: Qualitative 
and Quantitative Approaches, Pearson/Allyn and Bacon. 

Ranjith Kumar, 2014, Research Methodology. Saga Publications Private 
Ltd.New Delhi.   

Wilkinson, T.S., Bhandarkar, P.L., 2003, Methodology and Techniques of 
Social Research, Himalaya Publishing House.  

Young, Pauline, V., Calvin F. Schmid, 2012, Scientific Social Surveys and 
Research, Literary Licensing. 
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O9�:  
��.
= 

�%�A7�K4:3$%;� ��.= ��.�
��.= 

��.
�
j 

.8.
�� 

��
\%
]�
�
� 

$#4%
��/3%
u�/�
�3� 

��.
=1 

�#7KW/�.| ���
%
 �9
4 _� �	 _� `( _� �
¶�
3%{8L� ��	����L8L� .'��. 

��.= 
2 

��.�
��.= 

1 

Un Co 15 0 

��.
=2 

�%�³� �#|L�  D/#9�	W/�.|
L� 9%dc4 	c��8! 7�9Dc8	� {�. 

��.= 
2 

��.�
��.= 

1 

Un Co 12 0 

��.
=3 

9%d/��� �%e��8 9%d �#7
KW/��� ��#4%��{G ��� 
%


���7�7	�W�� 	c��8 _�
��8	W _� �
¶�3%{�. 

��.= 
2 

��.�
��.= 

1 

Ap Pr 10 0 

��.
=4 

�h%5�/ �#7KW 	c��8! �

¶�3%{�. 

��.= 
2 

��.�
��.= 

1 

Ev Co, 
Pr 

10 0 

��.
=5 

9%d, �#7KW �%� ! �0,G
��z� 
��W�7�8��o�{� 

��.= 
2, 3 

��.�
��.= 

1 

Ev Co 10 0 

��.
=6 

�#7KW xW
�37%	 ¨'8 _
.�L� �#7KW U%6��8�L.�L�
���
%
 �hjo
 ! �
¶�
3%{�. 

��.= 
3 

��.�
��.= 

7 

Cr Pr 15 0 

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� -�=���H��
��I�, 
���K)���L 'MNA�, O9� 
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��	G� - 3 

 

#��� : 

MUSES-C 6311 

-�(�?�$�� (�$®[� 
���¯Hv��a$;�� 

(4 �EF�B)) 

 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/7�DA%6®�
�8! 
 
��.=.1. �	�
��� 	��f/�.| ���
%
 �94 !   7�7	� 

{�. 

��.=.2. 7%L, T3�, �s� �G�7L.� E���8X� 	%��	X�%4 
xW ! 7�9Dc8	�{�. 

��.=.3. 7�K�4�%4 	%��D%6� _.� 76²c8	W _�  �
] 
	:3 _� 7�34����.  

��.=.4. 7�#gK/��&®
 	c��8_.� ���
%
 ��R !  �
¶� 
3%{�.  

��.=.5. �	�
��� 	��f/�j 7�7�U �	� 7�#gK/��&®
 
	c��8!  $#4%���%z� 8��7� 7�8��o�{�.  

��.=.6. �	�� 	��f/�.| �94 ! �
¶�3%{�.  

 

���K)�) 'MNA�:  

uv�B) – 1  

-�(�?�$�� (�$®�: 
�hj�
 _� �%UA�8_�, ��A�%	�
���8 `�8 !, $b��4�.3 
'%��8� - �]	�8X� u%�A#$	��X�%4 '%��8 $��E%� ! 
(Endogenic and Exogenic Cycle), T3'���W�, 8%6uÁ, ¼��T2, 
S
¾T2, #:%��:���, �!:6 �Gc e38 _.� '���W�. 
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�%����8 
�4� ! (Laws of thermodynamics) - �%�7�
��4 
$��48! (Heat transfer processes). 7A�A� �r6��3 5��.� 
L� +7A/�.|L� Y6Z/�.|L� 7�
��4X� (Mass and Energy 
transfer across the various interfaces) +7A��,3
X� (Material 
Balance). �	�
��� 	��f� - ���
%
 ��\%] !. 	%�$76 
/
 5�.3 �#�V�8�W
 (Stoichiometry), ��u��� Y6Z�, 
	%�#9K� (Chemical Potential), 	%���,3
�  (Chemical Equilibrium). 
�B - V%	 	%�$76/
 !. #34�RxW��� (Solubility Product), 
T3/�j 7%�8 _.� #34�R�, 8%6u#Wl� 7A7
. S�#,% 
8%6u�8! - ~	��X� �~	��X�. 7�8�	W q#�%#�%é8! 
(Radioisotopes). 

 

uv�B) - 2 

c~(/� (�$®�: 
�]	cV/�.| `�
L� 7�
A%�X�, �]	cV/�.3 8W�88!, 
�#4%�8!, �%k���8!, i��L.� 7�8�	W ��,3
� (Earth's 
Radiation Balance). �]c	V/�.3 	%�$76/
 !, $8%9 
	%�$76/
 !. ¼��Tz� ¼#�%Á 	��fX�, ¼#�%Á 
DR%	�, �	�� :�$E%7�. $8%9	%�$76/
 5%�^% £G 
�8�º� (Photochemical smog), �B��, 8%6uW�8X� �8%6u 
W�8X�%4 �]	cV <5�8_.� §�c8	W/�
� 8%	W�%XG 
	%�$76/
 !. ��.�.�2 (.�#�%�� ��Slj S
#¾l�), 
u%C9c3 8%6uW�8 ��LÐ ! (Volatile Organic Compounds), 
�	+%78 ¨V�� <5�8_.� 	��f� (Aerosol Chemistry). 

q
(�$®�: 

T3/�.| 	%�E���8 xW !, ��+T3/�.| E���8 	��f�, 
å\T3/�#3L� �3�
T3/�#3L� #8%�³8�[8_.� §�c8	W� 
(Complexation in natural water and wastewater), #347%L (DO), 
ST77%L #'%D
 (BOD), 	%�7%L #'%D
 (COD), Y�j 
(Sedimentation), ��»�j (Coagulation), Ylj (Filtration), ��.��� (pH), 
¼�c8	W-
c#	%�c8	WV�� (Eh) �Gc �hj�
 !.  

	���L (�$®�: 
�s�.| `�
L� 7�
A%�X�, E���8X� 	%��	X�  ST7X�%4 
$��485��.�L� �%�8_.� ��'4� (weathering), �s�.| 
§�c8	W� 
�4f�{G `�8 !, �s�.| §�`�
L� 76²c8 
	WX� (Soil Profile and Classification), �s�.3 �6oX� 7%LX�, 
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�s�.3 8%6uW�8X� �8%6uW�8X�%4 `�87��, �!, 
�s�.3 �B - V%	 - �#4%Á7�
��4 	%� $76/
 !, 
�s�.3 ¨V�� D3#�%K8 !, S
¾T2 �á%X8! (Nitrogen 
Pathways) - �s�.| �2.��..8. (NPK).  

 

uv�B) - 3 

��H	�	�� (��-���w;< (Toxic Chemicals): 
8%6uW�8 #3%� !, `
#3%� !. 8c�
%9�
�8!: 76²c8 
	W�, �
]	:3 ! - ¼6�%#
% #µ%��2, ¼6�%#
% #:%��#:l�, 
8%6u#�¹8!, Sk#4%��2, :Ï�%2, #�%5�#µ%��#
lk� Su:�#
 
4��8! (PCBs), #�%5� 
Ïµ�46 �#	%�%l�8� S�#,% 8%6u�8! 
(PAHs), ST7�%Bc8	W� (Bioaccumulation) ST7 �76U
� 
(Biomagnification). `
#3%� _#�L� (.�6{��, 8%k���4�, .3k�, 
#�%��4�) ��#3%� _#�L� (����
�8�, .�3c
�4�) ST7 
	��f�. 
%7	 8%6uW�8 �3�
c8%	�8! (#�����F|� 
¼6�%
�8� .�%�(2��), }c��#4K2. `
#3%� _.� 7�K3� 
;�L� ST7 �%Bc8	WX�. �6�D8%	�8! (8%����#
%T2��). 

 

uv�B) -4 

���¯Hv/c-8­�(/$����N cN�?��$$�;<: 
7�7�U4�
� ¨V�� D69�
�8! (Microscopes): $8%9¨V�� 
D69�
�L� (Light Microscope) �38�#¾%W�8� ¨V��D69�
�L� 
(Electron Microscope). $76/
�/R _� $#4%T
 _�, �z�% 
�
 �%6² ! (Titrimetry): �B - V%	 �z�%�
� (Acid base 
Titration), �z�%�
 ��¨'8 ! (Indicators), �B�, V%	�, 
�	�
��� ��
/�j �z�%�
 �%6² _.� ��#4%� !. �R�f 
8%6uÁ Sk ¼S�k� (Free Carbon Dioxide), ST78%6uÁ, 
#347%L (DO), ST77%L #'%D
 (Biological Oxygen Demand), 
	%�7%L #'%D
 (Chemical Oxygen Demand) �G�7L.� 
�6s4X� 
��R _�. �s�.3 ST78%6uÁ. x��R�%�
� (Gravimetry). 
7A%����%�
� (Complexometric titration): �.k�.��.�. (EDTA) 
��#4%��¤� �z�%�
�, 76s�%�
� (Colorimetry), .}8�#¾% 
#:%#(%.�¾�, u�46 - 3%�u6(� 
�4��. .}8�#¾%#:%#(% �cl6: 
�
 !, ��#4%� !. :�.54�� #:%#(%.�¾�. :�E��.�¾� (Fluorimetry): 
$��Dc;�L� ��F	Dc;�L� (Fluorescence and Phosphorescence). 
76s#	�W ��D%4 ! (Chromatographic Methods). �� 
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#8BW� (Centrifuge); �
 !, ��#4%� !, �3#¾%#:%#�%����: 
���
%
��R !, 76²c8	W�, ��LÐ�8!.  

 

uv�B) - 5  

Z(�$(�$®�: 
�67'
�, ���
%
��R ! 

 

�Z���8y;< 
	%�'B2 .8%�%o��, 8#3K�, �6., 2014, �42�� �2S�#µ% 

�ck�4 #+%W%'%	A �Ù�#�K2, #8%��#�%��. 
�%é(�, .8., u%3b¿2 .'´o% (�k�#l����), 2016, 9%d
�`Ê, 

#8	59%d �%���A�	�K/�.  
9�7D%��, ���. (�k�l6), 2012, 9%d� �n 35���, 7%3A� 3, 

	��f�. 
,r�Á #�%���, 2012, �	�
��� 7�M%
#8%9�, #8	5��
%
 

�6¦ 7�M%
#8%9� �2F�lÏ(�, ���7
]�	�.  
Anastas, P. T. and Warner, J. C. 1998, Green Chemistry: Theory and 

Practice, Oxford University Press. 
Christian, G.D. 2000, Analytical Chemistry, 6th edition, John Wiley & Sons.  
Chopra, J.K., 2019, General Science and Technology, Unique Publishers, 

New Delhi. 
Clark, J. and Macquarrie, D. 2002, "Handbook of Green Chemistry & 

Technology", Blackwell Science. 
De.A.K., 1994, Environmental Chemistry. New Age International Ltd. New 

Delhi. 
Eving, GW., 1985, Instrumental Methods of Chemical Analysis, 5th Ed. 

McGraw Hill Book Company.  
Lancaster, M. 2010, Green Chemistry. An Introductory Text, 2nd Ed., 

RSC Publishing,  
Manahan, S.E., 1999, Environmental Chemistry. Lewis Publishers.USA. 

Publishing, Cambridge.  
Radojecic M. and Bashkin V.N., 2007, Practical Environmental Analysis. 

RSC 
Santra, S.C., 2004, Environmental Sciences. New Central Book Agency, 

Kolkata. 
Skoog D.A., F.J. Holler and Nieman, 2003, Principles of Instrumental 

Methods, 5th Ed., Thomson Asia Pvt. Ltd., Singapore. 
Thomous S. Spiro and William M. Stiglicini, 2002, Chemistry of the 

Environment, Prentice Hall of India Pvt. Ltd. 
Tundo, P., Perosa, A. and Zecchini, F. (Eds.), 2007, Methods and 

Reagents for Green Chemistry. An introduction, Wiley-
Interscience. 
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O9�:  

��.
2 

-�=���H��
��I� -�.2 -�.6
�).2 

��.
6
% 

��.
�� 

��
p�
~-
=�� 

����
��/
�
3)/	
�
� 

��.
=1 

�	�
��� 	��f/�.| ��� 
%
 
�94 !   7�7	�{� 

-�.2 
2 

��.�
��.= 1 

Un Co 8  

��.
=2 

7%L, T3�, �s� �G�7L.� E���8X� 
	%��	X�%4 xW ! 7�9Dc8	� 
{� 

-�.2 
2 

��.�
��.= 1 

Un Co 15  

��.
=3 

7�K�4�%4 	%��D%6� _.� 76²c 
8	W _�  �
]	:3 _� 7�34�� 
�� 

-�.2 
2 

��.�
��.= 3 

Ap Co 12  

��.
=4 

7�#gK/��&®
 	c��8_.� ��� 

%
 ��R !  �
¶�3%{� 

-�.2 
3 

��.�
��.= 1 

Un Co 15  

��.
=5 

�	�
��� 	��f/�j 7�7�U �	� 
7�#gK/��&®
 	c��8!  $#4%�� 
�%z� 8��7� 7�8��o�{� 

-�.2 
3 

��.�
��.= 5 

Ap Pr 14  

��.
=6 

�	�� 	��f/�.| �94 ! 
�
¶�3%{� 

-�.2 
2 

��.�
��.= 1 

Un Co 8  

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

#���: 

MUSES-C 6312 

-(�?�$� ��(�v��W��� 
(4 �EF�B)) 

 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 
 
��.= 1. �	�
��� ��	VW/�.| ���
%
 ��R ! '�nc8	� 

{�. 

��.= 2. �	�
��� ��	VW/�.| #
( _� �7%�7A7
 #�7 

 _.� $%U%
AX� 7�9Dc8	�{�. 

��.= 3. Tc7T%3 _.� 7�9
%9/�.| $��4L� ���.| 8%	 
W _� �
¶�3%{�. 

��.= 4. Tc7T%��8_.� ��	VW/�z� ���.| �	��%3
/� 
z�� 7A�A� 	c��8! 7�34����. 

��.= 5. �#�%5 �	�
��� ��	VW �� _.� $%U%
A� '�nc 
8	�{�.  

��.= 6. �	�
��� ��	VW $° ! �	��	�{G��z� 8��X 
8! 7�8��o�{�. 

 

���K)�) 'MNA�:  

uv�B)  - 1 

q�����V� -(�?�$� ��(�v[�: 

�	�
��� ��	VW $
%
 _.� '	�n�: #D9c4X� �]6 #D9c 
4X�, �7%�7A7
4�.3 Tc7T%��8_.� �z#4%TA�L� Tc7
 
V��L� (Fitness and Viability of Population), £�º Tc7
V��L� 
T
���A �G �94� (Concept of Minimum Viable Population), 
.�l�#�% S�#�%��l�L� �z#4%TA�L� (Heterozygocity and 
Fitness), S77�UA���  (Pattern of Diversity), 7�	5� (rarity), #D9A - 
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�W�c� (Endemism), 7�9
%9¤��8! (Extionction Vortices). 
�
�j�%D
/�.| �5X#8%�8! $T

/�z� �7%�
3 
 ! (Breeding Habitats), �W#'	j 	c��8! (Mating Systems), 
�2Gck���� k�$K2 (Inbreeding Depression), T
��8{o��0 
�8! (Genetic Bottle Necks). T
��8�	�%4 �	�����8! (Genetic 
Constraints)]: �%e��8 $��48!: �%e��8 
�	�L� `�
L� 
(Community Stability and Structure), ��%z»3
X� (Coadaptation), 
���	�W%�X� (Coevalution), (��A _.�L� T��_.�L� $�� 
$76/
 !), 8c#F%Á Tc7T%��8!, #�jS8L� Tc7T%��8! 
(Dominant Species), ¨'8 Tc7T%��8! (Indicator Species), ��G� 
Tc7T%��8!, �R%E%7�8X� bn��X�%4 �7%�7A7
4�.3 
�2Gck���� �%·A� (Inbreeding Depression), ã(� uck���� �%·A� (Out 
Breeding Depression). S7	5AX� 7�9
%9 EcKW�L� #
	��G 
Tc7T%3 _.� ��	VW�. 

 

uv�B) - 2 

��(�v���L ��:;<: 

ST7S77�UA�: ��%	�, ãKU !, .��.o( �
 ! �G�7 
L.� #!%�¶� �G 
�34�j, ��·	A%�8X� �%�t%	�8X�%4 
#
( !, �%e��8 #�7
 !. [
�	 7�8�
�, ST7S7 
7�UA/�.| e3A
�6W4�, �	�
��� #�7
 ! (�]	cV/�.3 
7%�8`�
 
�3
�6�8, 8%3%7
% 
�4fW�, $b�A%�� 
8c�
�4fW�, �	%�W�, �s�.| §�c8	WX� ��	VWX�, 
T3��	VWX� å\c8	WX�, #�%K8 '���W�). 

 

uv�B) -3 

�������: 
�#�%57

9c8	W#/%,� 7�9
%9EcKW�8_�, 7�9 
%9/� 
z� 8%	W !. �7%�7A7
8_.� 
%9�, 7A7�%47��8	W�, 
#7(4%�j, �U�
�#79Tc7T%��8_.� 7A%�
�. E��8%3�	�U�4��� 
7�9
%9� (Extinction through Geological Time Scale): »(7�9
%9� 
(Mass Extinction). 
�37�.3 7�9
%9$7W�8! (Current Extinction 
Trends). 
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uv�B) - 4 

-�(�?�$�� ��(�v(/$���� t���[���N i-�h�V�: 

�
�� �%�'	A/�.3 �	��%3
� (In-situ) - (ST7��	VW 
#��38!, #D9c#4%DA%
�, �#h� !, 8%X8! ��3%47), bn�� 
�%�'	A/�.3 (Ex-situ) - (.u%(%W��j �%6k2, [#7%5T��j 
�%6k2, Tc2 u%h�, ~.r%�� 7��8! �G�7L.� u%x8!, ��Kâ 
8!�6, k�.�2.� u%�8!) ��	VW �%6² !: Tc7T%��8! - 
�	�
���L�%L� uv�, DRc�c4 Tc7E��9%d� (Island 
Biogeography), �7%�7A7
L.� ,Ê7j�	W� (Habitat 
Fragmentation), �c�%$E%7� (Edge Effect), Tc7T%3 _.� 7�9
%9 
~6¦`(/�.3 
�	�� (Faunal Relaxation Rates), ��	V�� 
$#D9 _.� 7�o� (Reserve Size), SLOSS ��
 !, BFFP 
��#�%Á. 

 

uv�B) - 5 

-(�?�$� ��(�v °	;<: 
�7%�7A7
8_.� �
�
%�
�, 7c.^��j, �
�Zc7
� 
(
����8_� `( _� #8	5c4 �Í%/3/�j). �#�%5 �	�
��� 
��	VW �	��� _.� .�%, �7#3%8
� (Global Protected Area 
Network), ��	V�� #��38_� $76/
 _� (UNESCO), ST7 
S77�UA #8B ! (IUCN) ��	VW 7�E%� ! (WCMC, CITES ). 

 

�Z��� 8y;< 

�¤�2 �., 2001, �	�
��� ��
/�.
%	%���, #8	5 
9%d�%���A �	�K/�. 

.�%,7%! ��..8., 2011, ST7S77�UA� 7
ATc7�8_.� #3%8�, '�]% 
�Ù�#�K2��.  

#T%6T� .8., 2013, �]A4�.3 7
A�� !, �%���A$76/8��`�. 

T��4�, 2015, 7
ATc7� £��é8!, 
%KWj ��� ¾F�, kj��.  

#T%4� ��.���., 2014. #8	5/�.3 7
ATc7� �#h� !, #8	5E%K% 
�2F�lÏ(�, 

[#	K� �s%�9%3, 2019, 8^j�%�8!, k�.��. ���, #8%(4�  
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[#	K� �s%�9%3, 2019, 8%X8!, �%���A$76/8 #8%-
¼o#�lc7� .�%S�l�. 

8�W%8	2 ��..8., 2012, 8%3%7
% 7A��4%
X� 7
 _�, #8	5 
E%K% �2F�lÏ(�.  

Andrew S. Pullin, 2002, Conservation Biology, Cambridge University 
Press, UK. 

Chapman J. L and Reiss MJ., 1992, Ecology-Principles and Applications, 
Cambridge University Press, Cambridge. 

Colin R, Townsend, Michael Begon and John L Harper, 2012, Essentials 
of Ecology, third Edn, Blackwell publishing.  
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Living Resources, Chapman and Hall, London.  

Nayar, MP., 1996, Hotspots of Endemic Plants of India, Nepal and Bhutan. 
TBGRI, Trivandrum. 

Primack. R. B., 1998., Essentials of Conservation Biology, Sinauer 
Associates.  

Rangarajan M., 2015, India's Wildlife History. Permanent Black Publishers, 
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Tal.B and Saltz.D., 2016, Conservation Behaviour-Applying behavioural 
ecology to wildlife conservation and management. Cambridge University 
Press, U.K. 

 
 

 

 

 

 

 

 

 



��.��� ��. 
�	�
�����
� 

91 

 

O9�:  

��.
2 

-�=���H��
��I� -�.2 -�.6
�).2 

��.
6�
% 

��.
�� 

��
p�
~-=
�� 

����
��/

�3)/
	�

� 

��.
=1 

�	�
��� ��	VW/�.| 
���
%
 ��R ! 
'�nc8	�{� 

-�.22, 
-�.23 

-�.6
�).23 

Un Co 10  

��.
=2 

�	�
��� ��	VW/�.| 
#
( _� �7%�7A7
 
#�7
 _.� $%U%
AX� 
7�9Dc8	�{� 

-�.22, 
-�.23 

-�.6
�).23,
-�.6
�).24 

Un Fa, 
Co 

10  

��.
=3 

Tc7T%3 _.� 7�9
%9/�.| 
$��4L� ���.| 8%	W _� 
�
¶�3%{� 

-�.22 -�.6
�).24,
-�.6
�).25 

Un Fa, 
Co 

12  

��.
=4 

Tc7T%��8_.� 
��	VW/�z� ���.| 
�	��%3
/�z�� 7A�A� 
	c��8! 7�34���� 

-�.22, 
-�.23 

-�.6
�).24,
-�.6

�).25,
-�.6
�).26 

Ev Co, 
Pr 

14  

��.
=5 

�#�%5 �	�
��� ��	VW 
�� _.� $%U%
A� 
'�nc8	�{� 

-�.22,
-�.23 

-�.6
�).24, 
-�.6

�).25,
-�.6
�).26 

Un Co, 
Pr 

10  

��.
=6 

�	�
��� ��	VW $° ! 
�	��	�{G��z� 8��X8! 
7�8��o�{� 

-�.23, 
-�.24 

-�.6
�).24,
-�.6

�).25,
-�.6

�).26, 

Cr Co, 
Pr 

18  
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

#���:  

MUSES-C 6313 
-�(�?�$�� ±��b�  

(4 �EF�B)) 
 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/7�DA%6®�
�8! 
 
��. =. 1: E��9%d $��48_.� �94 ! �
¶�3%{�. 

��. =. 2: S�#,%5T�, S�#,%T�#4%5T� �Gc �94 ! 
7�9Dc8	�{�. 

��. =. 3: $b��T
A ��8� _.� 8%	W !, $E%7 !, 338 
	W 
����8! �G�7 7�983
� .'��. 

��. =. 4:  7�9	 ��#7D
/�.| ��R _� $#4%� _� '6� 
.'��. 

��. =. 5:  �%o����.| ���
%
 ��R _� �94 _� 7�9Dc8 
	�{�.  

��. =. 6: i��9%d�	�%4 7�7	��7�U%
/�.| ��R _� $#4% 
� _� 7�7	�{�. 

 

���K)�) 'MNA�:  

uv�B) - 1 

±	�V�N '²�[� -(�v�	[�: 
i��L.� �]	�8`�
 - �88%r�, �%|�j, i7j��. :38 
7�76/�8� (Plate Tectonics) - ��+��7A%�
� (Sea floor spreading) 
- 728	 7�
%�
� (Continental drift). i��L.� ��	��3/�j 
$76/�{G u3 ! - 7�76/�8, ��37�§�W u3 ! 
(tectonic and diastrophic forces), E�� 8%3���(Geological time scale). 
i��L.� Y6Zuk�Tl�, i��L.� '3
 _� H,�_�, i��L� ¨	Az� 
����� uv�, ¨	A�%�X� (Insolation) �V%�9/�z� H,�!{� 
�z�	�¤� ���.| 7A��4%
X�. i��L.� �%��	�
���L� 
H,�_�, .8%��#4%5��� u3�, �6Ë/�.| '	�X�%
� (Pressure 
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Gradient), 8%3%7
%`�8 ! - �]	c#V%I%7�, �6+�, 
#�` !, 76K�%��, 8%l�. U%,�_.�L� 9�38_.�L� �7�6E%7� - 
���#
4, �7�%D, 8%4%]	�� 9�38!. ��V4 $��4 
(Weathering Process). �]A4�.3L�, #8	5/�#3L� U%,7�E7 !, 
�

X� �%�.�%(���� ¡¢�{G �%	�
���8%`%� !. 

 

uv�B) - 2 

q
����;<: 
i��4�j T3/�.| 7��	W� - �#�%5�3�, #D9c4�, $%#D9�8�. 
S�#,%5T�L� S�#,%T�#4%5T�L�: T3#!%�"8_.� �	#ED 
 !, ��	��3T3�, i�6ET3�, T3/�.| 3EA�L� ��#4%� _�. 

Dc��� (Drainage basin) - 
�67'
�, �7�#9K�8!, 
D�8_.� ��� 
(Drainage Pattern), $7%� _.� 76²c8	WX� ��c8	WX� 
(Stream classification and ordering), i�6ET3� (Groundwater): 
#!%�"8!, i�6ET3/�.| �%G�\AX� =0{�, iT37��%
� 
(Groundwater table), iT3�	 ! (�8R�:6, �8R�(%6k�, 
�8R�@k�), iT3#�%KW� (Groundwater recharge), ��.7�.�% 
4�/�, 
c6/� �	��%3
� (Watershed management): �hjo
 !, 
�%e�A �%r/�879 !, q#�%#�%o� S�#,%5T�: �hjo 

 !, $#4%� !. 

 

uv�B) - 3 

��$���% ��³M c-�N��p�$�<: 
8%	W !, :3 !, $��#	%U !, $7'
�, 338	W�, i8r 
 !, ��!.�%(j, .7�.o%��, �8��6¦� ��#:%�
�, .8%�h%l�, 
7	!�, 8%��c, �s�����j, [
%��, #�`7���#:%�
�, 8�3%��W�. 

 

uv�B) - 4  

��´(������� (Remote sensing); 
���
%
 �hjo
 _� $��48_�, 7�7	#9�	W� - Y6Z 
#!%�"8_� 7�8�	W �/R _�. ���4X� 
�K���4X�%4 (Active 
and Passive) 7�9	��#7D
�, 7�9	 ��#7D
/�.| �7�#9K�8!. 
#7A%�7�9	 ��#7D
� (Aerial remote sensing), ��&�7�9	��#7D
�, 
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7�7�U�	� ��#7D8 ! (Types of sensors). 7�9	��#7D
/�.| 
#
( _� $#4%� _�. 

 

uv�B) - 5 

±-N���\�v[� ±���(���?V�: 
i��
�6�%W/�.| �/R _� ��\%] _�, 
�6¦'
�, '	�n�, 
$#V� !, 7�7�U�	� i�� $#V� ! (Map Projections), 
i��/�.| #�%�� (Scale of the map), 7�7�U�	� i�� !. 
i7�7	7A7
 (Geographical Information System): ����, 
�6¦'
�, 
'	�n�	�%4 �	�W%��, `�8 !, ���
%
��R !, D/�%w8 
8! (Data models): .78��6, �%F6 D/ !, 
3c4X� ��%/ 
,�%4 D/� (Spatial and non spatial data), 
3��uv�4%4 
7�983
 ! (Spatial analysis): �5X8!, #'%DA !, u:�����, 
#�o� ¼76#3 .
l� 76�� 7�983
�, #}KAj �|6 .�%#3K2, TIN, 
DEM, DSM, i�	7�7	 7A7
4�.3 �,$7W�8_� $#4%� _�, 
�#�%5
%
 
�6s��7�U%
 !   (Global Positioning System). 

 

 

�Z��� 8y;< 

�'â�2 �. �s�b¿2 
rc92, .8. ��. �u�aj ��cD� �., 2016, 
�4�6 
c	�,   9%d�%���A ��	�K� . 

[9c3, ��. 2014, T3X� T3��	VWX�, #8	5 E%K �2F�lÏ(�. 
�2S�l� ���6�� �c�, 2016 , E��7�Î4 !, �2S�l� 
�Ù��. 

[E%K� 'B #u%��, 7�, 2017, ��%.8%4�,� T3 [	VL�, k�. ��. 
S3:� �Ù�#K����. 

�cU	2, .8, 2013, �	�
���L� 7�8�
X�- #8	5 �%� !,#8	5 
E%K �2F�lÏ(�.  

9�7D%��, ���., 2012, 9%d� �n 35���, 7%3A� 6, �	�
�����
X� 
i��9%dX�, k�. ��. �����, #8%(4�  

	%�'B2 
%46, ��. T�. #�%��
%®2 
%46, .8. 	%T#9�	2 

%46, 7�., 2014, #8	5/�.3 U%,�W�8!, #8	5 E%K 
�2F�lÏ(�.  
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Suë .8. �6., 2019, i��L^%£G.� .
?, k�. ��. �����, 
#8%(4�  

�#
%T� ��. �R%��, 2015, ��#�%(� .�2�����, #8	5 E%K �2F�lÏ(�. 
���7
]�	�  

=� ��`� #3�86, 2001, �	�
��� 9%dc4 7cVW
�, #8	5 E%K 
�2F�lÏ(�.  

,r�Á #�%���, 2012, �	�
��� 7�M%
 #8%9�, #8	5� ��
%
 
�	R7�M%
 #8%9 �2F�lÏ(�, ���7
]�	�  
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Reghunath, H.M.1996, Hydrology – Principles, analysis and design New 
Age International Publisher. 

Routledge, N.Y. 17. Narayan.L.R.A.,1999. Remote Sensing and its 
applications. Universities. 

Savindra Singh, 2015, Climatology, Pravalika Publications, Allahabad. 

Singh, V.P. 1994, Elementary Hydrology. Prentice-Hall of India. 

Stephen Wise. 2002. GIS basics, Taylor and Francis, New York. 

Strahler, A. N. 1969,  Physical geography, Third Edition, John Wiley and 
Sons, N.Y. 

 Strahler, A.N. and Strahler,A.H. 1987. Physical Geography. 

Strahler, A.V. and Strahler,A.A. 1973. Environmental Geoscience, Wiley 
International. 



��.��� ��. 
�	�
�����
� 

97 

 

Todd, D.K. and Mays, L.W. 2005. Ground Water Hydrology. Wiley India 
Private Ltd. 

Vaidya, K.S. 1987.Environmental Geology, Tata McGraw-Hill Publishers. 

 
 
O9�:  

��.
2 

-�=���H��
��I� -�.
2 

-�.6
�).2 

��.
6�
% 

��.
�� 

��p�
~-=

�� 

����
��/
�
3)/	

�
� 

��.
=1 

E��9%d $��48_.� 
�94 ! 
�
¶�3%{� 

-�.
22 

-�.6
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��.
=2 

S�#,%#3%T�, 
S�#,%T�#4%5T� �Gc 
�94 ! 
7�9Dc8	�{� 

-�.
22 

-�.6
�).21 

Un Co 15  

��.
=3 

$b��T
A ��8� _.� 
8%	W !, $E%7 !, 
338	W 
����8! 
�G�7 7�983
� 
.'�� 

-�.
22, 
-�.
23 
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�).21
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��.
=4 
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��.
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific 

Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

 

#���: 

MUSES-C 6314 

-(�?�$� 	
��/�(v[� 
���®v[� 

(4 �EF�B)) 

 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 
 
��. =. 1. �	�
��� �3�
c8	W/�.| �	 _� 9%dX� �
¶� 

3%{�.  

��. =. 2.  ��A !, �� !, �zKA.| �#	%�A� �G�74�j 
�3�
c8	W/�.| :3 ! 7�34����  

��. =. 3. �3�
c8	W/�.| 8%	WX� :3 _� uv�o�{G 
��z� 8��7� 7�8��o�{�. 

��. =. 4. �	�
��� �3�
c8	W 
�4fW 	c��8! 7�34����. 

��. =. 5. �	�
��� �3�
c8	W� 
�4f�{G��j �6�%	�.|L� 
�2T�=8_.�L� �h� 7�34����. 

��. =. 6. �	�
��� �3�
c8	W $° ! �	��	�{G��z� 
8��X8! 7�8��o�{�. 

 
 
 
���K)�) 'MNA�:  
 

uv�B) - 1  

��V	
��/�(v�: 

�67'
�, #!%�"8! $b��D/X� �zKA
�6���X�, 7�7�U�	� 
�3�
c8	W !, $%®��8, DR��c4 �3�
c8%	�8!, ����8�� 
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����� �3�
c8	W� (Indoor and outdoor pollution), 7%L�3�
c8%	� 
8_.� 7A%�
� (Dispersion of air pollutants), ������� S�l�/.k;� 
(Mixing height/depth), �%�
�3 ���� 
�	�� (Lapse rate), 
7%L�3�
c8	W/�j 8%3%7
%`�8 _.� $E%7�, J��.| 
7�oX� `�
L� - �R%K�42 Jo  �%w8 (Gaussian Plume Model) 
�7�#9K��
 !. ��A !, T��!, 7��,�!, 8%3%7
, 
�zKA.| �#	%�A� �G�74�j 7%L �3�
c8%	�8! ¡¢�{G 
�`%��, #D9c4 7%LxW
�37%	 �%
D� !, �È6T
�%
 
D� ! (Emission Standards), 7%LxW
�37%	¨'�8 (Air Quality 
Index), 7%�
 5�j 
��� �È6T
�, 
�	 5�.3 7%LxW 

�37%	�, 7%�8�3�
c8%	�8_.� 
�4fW�: �k�#�%6��K2 
(Adsorption), ���	W� (Absorption), �%Bc8	W� (Condensation), 
TR3
� (�j#$	8 TR3
� �!.o.�), 8W�88.5 
c�� .'�G 
��z� ��8	W ! - .�2¾�:Ï�j 858�#�����, .7l� 858�#�����, 
.�l�3���� #'r6, :%G�8� :�j(´8!, �38�#¾%F%l�8� .$���� 
#ll´8!. 7%�8 - 8W�8%�3�
c8%	�8_.� �%�³�¯�  ��&®
X� 
- SO2, NOx, CO, SPM, RSPM, 7%L�3�
c8	W� - �7�#9K��
 ! 
(#8	5c4 �Í%/3�). 

 

uv�B) - 2 

q
	
��/�(v�: 

�6¦'
�, #!%�"8! ($b��D/X� �zKA
�6���X�), 7�7�U�	� 
�3�
c8	W ! (��	��3T3X� i�6ET3X�), Å#¾%:�#�K2, 
`
#3%��3�
c8	W�. ��A !, T��!, �zKA.| �#	%�A� 
�G�7¥#�j T3�3�
c8	W/�.| �`%��. ��+�3�
c8	WX� 
���.| �	�W�:3 _�, T3xW
�37%	�%
8 ! (E���8�, 
	%��	�, ST7�8�), T3/�.| �%�³�¯� ��&®
X�, T3/�.| 
�%�³�¯� �zuv ��8	W _�, #D9c4 �]6#D9c4 xW
�3 
7%	 �%
D� !, T3xW
�3%7%	 ¨'�8 (Water Quality Index), 
ST7`�8 #5L� q#�%#�%é8#5L� ���
%
�%��L� T3 
�3�
c8	W�, 
�	cVW�. £��.7� ��t	W	c��8! (Drinking water 
treatment methods), T3�3�
c8	W� - �7�#9K ��
 ! (#8	5c4 
�Í%/3�). 
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uv�B) - 3 

	�) 	
��/�(v�: 


�6¦'
�, #!%�"8! ($b��D/X� �zKA
�6�� �X�), �s�.3 
�%3�
A _� �3�
c8%	�8_�, �s�.| 7�7�U `�8 5�j 8c�
%9� 

�8! .'��G �R%Uc
�, �7#9K�{G 7�K%�9X� (Residual 
toxicity) �s�.| �3�
c8	WX�, 7�7�U�	� bn��75 _�, �s�.| 
`�8 !�� #�j �7L.� $��$76/
X�, 7A7�%49%385�j 

��� 7�7�U�	� �%3�
A _� �s�.| 7�7�U `�8 _�%L� 
�7L.� $��$76/
X�, �%3�
A
�6�%6Z
� e3� �s�.| 
�RE%7/�j 7�G �%l !, �.s%3�o� 
�4fW 	c��8!, �s� 
�3�
c8	W 
�4fW�, �	��%	�%6² ! - .�8Ï6k� & �%
�l�� 
3%|� :�j��, �s�.3 ¨V��Tc7�8_� �7L.� $76/
 _�, 
�s�.| xW
�37%	�%
8 ! (Soil Quality Parameters), �%�³�¯� 
�s�.| xW� ��&®��%z� E���8 - 	%��%6² !, �s�.3 
`
#3%�7�983
�. 

 

uv�B) - 4 

�¶	
��/�(v�: 
#!%�"8!, 9�X� ���.| �5X� (Leq, L10, L90, L50, Ldn), 
9�76²c8	W�, 9��3�
c8	W �%
D� ! (Noise Pollution 
Standards), 9��3�
c8	WX� 8r
X� �#	%�A/�#3jo�{G 
�`%��, 9��3�
c8	W 
�4fW �%6² !. �%�-#�k�#4% 
�8��c7� �3�
c8	W�: #!%�"8!, 8%	W !, �
]	:3 !, 
�4SW����� 7�8�	W _.� Tc79%d�	�%4 :3 !, #�k�#4 
K2 ���#�%K6, 7�8�	W �%
D� !. �7�#9K��
 !. 

 

uv�B) - 5 

-(�?�$� 	
��/�(v ���®v ��;�� -p$����: 
�	�
��� �3�
c8	W� 
�4f�{G��j #8B��
%
 �3�
c 
8	W 
�4fW #u%6K8_.� �h�, �#Ë9�R4�E	W 
%�
 !, 
�6�%	��	 �T2��8! �G�7L.� �h�, #D9c4 
D� ��	VW 
�\��. 
�%����#�, 4�
 86� �\��, ��%8 _.� �
�
%�
�, 
#D9c4 T3D��A�. 

 



��.��� ��. 
�	�
�����
� 

102 

 

�Z��� 8y;< 

�2.�2. 	%�2£(�, 2015, �%� �zKAz�, �c	i�� ���. 

[#	K� �s%�9%3, 2005, �3�
c8	W�, k�.��. ���,  

#k%. �'â�2, 2016, �	�
�����
/�
� =	%���, #8	5 9%d 
�%���A �	�K/� 

,r�Á #�%���, 2012, �	�
��� 7�M%
#8%9�, #8	5��
%
 
�6¦7�M%
#8%9� �2F�lÏ(�, ���7
]�	�. 

Abbasi SA, 1998, Environmental pollution and its control, Cogent. 
international, Pondicherry. 

Agarwal, S,K, 2017, Air Pollution, APH Publishing Corporation, New Delhi.  

Barbara Woodworth Saigo, William P. Cunningham, Mary Ann 
Cunningham, 2007, Environmental Science: A Global Concern, 
McGraw-Hill Education - Europe. 

Gaur G 1997, Noise pollution and its management, Sarup & Sons, New 
Delhi. 

Gupta, O.P, 2016, Elements of Environmental Pollution Control, Khanna 
Book Publishing, CO.(P) Ltd., New Delhi.  

Nebel Bemard J. and Wright Richard T, 1999, Environmental science, 
Prentice Hall International New Jersey.  

Rao C.S., 2018, Environmental Pollution Control Engineering, New Age 
International Publishers, Third edition, New Delhi. 

Raymond W. Miller and Roy L. Donalvee, 1997, Soils in Our Environment, 
7th Ed, Prentice Hall of India Pvt. Ltd. 

Sharma, B.K., 2001, Water Pollution, Goel Publication House, Meerut.  

Wadhwa Y. 2009, Air Pollution: Causes and Control, Cyber Tech 
Publications, New Delhi. 

 

 

 

 



��.��� ��. 
�	�
�����
� 

103 

 

 

O9�:  

��.2 -�=���H��
��I� -�.
2 

-�.6
�).2 

��.
6�
% 

��.
�� 

��p�
~-=

�� 

����
��/
�
3)/	

�
� 

��.=
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�	�
��� 
�3�
c8	W/�.| 
�	 _� 9%dX� 
�
¶�3%{�. 

-�.
23 

-�.
6�)
.22 

 Un  Co 10 ** 

��.=
2 

��A !, �� !, 
�zKA.| �#	%�A� 
�G�74�j 
�3�
c8	W/�.| 
:3 ! 
7�34���� 

-�.
23 

-�.
6�)
.22 

 An  Co  18  

��.=
3 

�3�
c8	W/�.| 
8%	WX� :3 _� 
uv�o�{G��z� 
8��7� 7�8��o�{�. 

-�.
23 

-�.
6�)
.23 

 Ap  Co  16  

��.=
4 

�	�
��� �3�
c8	W 

�4fW 	c��8! 
7�34����. 

-�.
23 

-�.
6�)
.23 

 Ev  Co  18  

��.=
5 

�	�
��� 
�3�
c8	W� 

�4f�{G��j 
�6�%	�.|L� 
�2T�=8_.�L� �h� 
7�34����. 

-�.
23 

-�.
6�)
.23 

 Ev  Co  10  

��.=
6 

�	�
��� �3�
c8	W 
$° ! 
�	��	�{G��z� 
8��X8! 
7�8��o�{�. 

-�.
23 

-�.
6�)
.25 
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

#���: 

MUSES-C 6315  

�/%F) ����B) /-=���· t��m��:) 
 (2 �EF�B)) 

 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/ 7�DA%6®�
�8! 
 
��. =. 1. [
�	�4�j �\ #8Bc8	�¤.8%Ê �%	�
���8 $9�


 5�j =� ��#4%T�� ��c�
� 8.^��. 

��. =. 2. ��	.º�/ =� �7%�7A7
4�.3L� ���.| 
æ¹�%�85�.3L� 4%®%6®A ! �	�#9%U�{�. 

��. =. 3. �%	�
���8 $° _� �7¥� [
�	�%4 �	��%	 
 _� ��	����4%z� :cjk� D/ .5 7�983
� 
.'��. 

��. =. 4. �%	�
���8 $9�
�	��%	/�j �	�
��� �	��%3
 
/�.| �94 _� ���.| $#4%� _� 
�o�3%{�. 

��. =. 5. �	�
��� ��	VW/�j .�%,T
 _.�L� ��`�
 
8_.�L� 
%�
 _.�L� $76/
 ! 7�34����. 

��. =. 6. :cjk� 
�	cVW ! 7�983
� .'�%z� ��#o%6(� 
�0�%z� 8��X8! 7�8��o�{�. 

 

���K)�) 'MNA�:  

�	�
��� ��	VW/�z� ��
/�z� YGj 
j£G 
3 ! 
�·69��� 7�K4./{���� ����� =� ¸�R ��#o%6(� ��6o�#�^ 
�%W�. ('�n ! ����� 30 #�T� 7.	 �8%�). 

 

¸�R ��#o%6(�  - 80 �%6�� 

7%'% �	cV  -  20 �%6�� 

�.8  -  100 �%6�� 
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O9�:  

��.
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-�=���H��
��I� -�.
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-�.6
�).2 

��.
6�
% 

��.
�� 

��
p�
~-
=�� 

����
��/
�
3)/	
�
� 

��.
=1 

[
�	�4�j �\ #8Bc8	�¤ 
.8%^�   �%	�
���8 $9�
 5�j 
=� ��#4%T�� ��c�
� 8.^ 
��. 

-�.
23 

-�.6
�).2
3 

Un Pr 1 14 

��.
=2 

��	.º�/ =� �7%�7A7
 
4�.3L� ���.| æ¹�%�85�.3L� 
4%®%6®A ! �	�#9%U�{� 

-�.
23 

-�.6
�).2
3 

Ap Pr 1 14 

��.
=3 

�%	�
���8 $° _� �7¥� 
[
�	�%4 �	��%	 _� ��	���� 
4%z� :cjk� D/ .5  
7�983
� .'��. 

-�.
23 

-�.6
�).2
3 

An Pr 1 14 

��.
=4 

�%	�
���8 $9�
 �	��%	/�j 
�	�
��� �	��%3
/�.|  �94 
 _� ���.| $#4%� _� 

�o�3%{�. 

-�.
23 

-�.6
�).2
3 

Ap Pr 1 14 

��.
=5 

�	�
��� ��	VW/�j .�%, 
T
 _.�L� ��`�
8_.�L� 

%�
 _.�L� $76/
 ! 
7�34����. 

-�.
23 

-�.6
�).2
3 

Ev Pr 1 14 

��.
=6 

:cjk� 
�	cVW ! 7�983
� 
.'�%z� ��#o%6(� �0�%z� 
8��X8! 7�8��o�{�. 

-�.
23 

-�.6
�).2
7 

Cr Pr 1 6 

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (Procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

 

#���: 

MUSES-C 6316 
�������� -(��/
�� 

(2 �EF�B) ) 
 
 

-�=���H��
��I�:  
 
� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/ 7�DA%6®�
�8! 
 
��.=.1. �%	�
���8 
�	cVW/�z� 7�7�U 	c��8! '6� 

.'��. 
��.=.2. �
3�l��j ��8	W _.� $76/
 ��R� 7�9Dc 

8	�{�. 
��.=.3. :cjk�j 7�7�U �%	�
���8 
�	cVW �%#h��8 

7�DA8! $#4%��{�. 
��.=.4. 7A�A� 3#u%�(�� .�8�
�{8! ��#4%���� .7��, �s�, 

7%L �G�7L.� xW
�37%	� 7�34����. 
��.=.5. #�%:�l�.74´8! ��#4%���� D/7�983
� .'�%z� 

8��7� 7�8��o�{�  
��.=.6. �R�f�%4� �	cVW ! §�8jo
 .'�8L� 
�o� 

3%{8L� .'��. 
 

 

���K)�) 'MNA�:  

uv�B) - 1 

-(�?�$� ��W��� 
3#u%�(�� ��8	W ! �	�'4.o�j: ¨V��D69�
�, �c#�%S� 
#l%�cl6. T3c4 �7%�7A7
4�.3 ��A - T�³78 _.� 
S77�UA� 8W�%�j. (S�#�%.�¾�, 3%�c�� - #,%�� 	c�� 
(Lackeys Drop Method) .�k�T7��� - �%:�l6 #8%9 	c�� (Sedgewick 
- Rafter Cell Method). ��A-T�³78 _.� #8%9 _.� �s� (Cell 
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Count) ��(.o�/j. $%®��8 �j�%D
V�� (Primary Productivity) 
8W�%�j - $8%9 - $8%9	���	c�� (Light and Dark Bottle). 
T3[�%	A� 8W�%�j (Water Transparency) - .��� k�t� 
(Secchi Disk) 	c��. �	��8/�.| �57� (Chlorophyll Content) 
8W�%�j, S32 ¾%2.�8�l� (Line Transect), ',K�#8%W 
(Quadrate) 	c��85��.� T3c4 - 8	 �7%�7A7
4�.3 ��AT� 
T%3 _.� ��	����4�� �s� ��(.o�/�� (Diversity, Density, 
Abundance).  

 

uv�B) - 2 

-(�?�$� 	
��/�(v� 
3#u%�(�� ��8	W ! �	�'4.o�j - ��. ���. �cl6, '%38�cl6 
(Conductivity Meter), .�6u�k�l� �cl6 (Turbidity Meter), :�.54�� 
#:%#(%�cl6 (Flame Photometer), u�.=.k�. �28â#ul6 (BOD 
Incubator), .}8�#¾%#:%#(%�cl6 (Spectrophotometer), �A%�� 
#�%�%#l%&%:� (Gas Chromatography). �#l%��8� �u�#�%u�K2 
.}8�#¾% #:%#(%�cl6 (Atomic Absorption Spectrophotometer-AAS), 
S� #7%5�4� �46 �%�.³6 (High Volume Air Sampler). T3xW 

�37%	 �	�#9%U
: E���8 `�8 ! - 
���, �'�, �W�, YI%7�, 
83�j (Turbidity), '%38� (Conductivity). 	%�`�8 ! - �B� 
(Acidity), V%	� (Alkalinity), #34 ¼��T2 (Dissolved Oxygen), ST7 
¼��T2 #'%D
 (Biological Oxygen Demand), 	%� ¼��T2 #'%D
 
(Chemical Oxygen Demand), ¼4�j �2k� &c��, #�%(j #�%5�k���, 
#�%(j k�#�%!7�k� #�%5�k���, #�%(j �}2kk� #�%5�k���, 
8%ÈA�, �8cKA�, #�%k�4�, .�%(%�A�, �!#:l�, S
#¾l�, 
S
S¾l�, #:%��#:l�, #µ%S�k�, :�ES�k�, 37W�R� (Salinity), 
`
#3%� ! (Fe, Mn, Cr, Cd, Ni, Zn, Cu, Pb, Hg). 

	�)/c����¸v��
��(�: 
�s�.3 E���8`�8 !:- �s�.| #'�7 (Texture), D3 �%B� 
(Bulk Density), T3%�9/�.| �57�, T3��E	W #9K� (Water Holding 
Capacity). �s�.3 	%�`�8 !: - ��. ��� pH, '%38�, �.8 
S
¾T2 (Total Nitrogen), �.8 #:%��:��� (Total Phosphorous), 
ST7 8%6uÁ (Organic Carbon), ¼6�%
�8� �%l6, #�%k�4�, 
.�%(%�A�, 8%ÈA�, �8cKA�, S
#¾l���, #:%��#:l�, #µ%S�k�, 
�!#:l�. 
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��V ¸v ��
��(�: 
7%L xW
�37%	`�8 ! 8W�%�j - �.}2k� �%6(�{#3l� 
�%l6 (SPM), 9R�
 ��uv�%4 �.}2kk� �%6(�{#3l� �%l6 
(RSPM), �!:6 k#4%S�k�, S
¾T2 k#4%S�k�. 

 

uv�B) - 3 

-�(�?�$�� O�)	�¹��b� 
3%#u%�(�� ��8	W ! �	�'4.o�j: ¨V��D69�
� (Microscope), 
¼#(%#µ7�, #�%(� �46 ¼72, 3%��
%6 �46 :�#5%, �28â#ul6, 
.�2¾�:ÏT�, #�%W�#�l6. 8!�6 �ck�4 ��%�%�j (Nutrient 
Agar, Nutrient Broth), #76��	��j 	c��8! (Isolation Techniques, 
Serial Dilution, Plating), ���k� 8!���.| �Ï	�:�#�K2 - ��¾c�� 
.³4�l� .�8�
��� (Streak Plate Technique), #�%6 .³4�l� .�8�
�8�  
(Pour Plate Technique), Ö%2k���  (Slants) ��%�%�j, &%� 
.F4�
����, T3/�.3 #8%5�#:%���.| �57� ��(.o�/j - Most 
Probable Number (MPN) 	c��. 

 

uv�B)  - 4 

-�(�?�$�� ±��b� 
7�7�U�	� �%8.5 �	�'4.o�j, 7�7�U�	� 9�38.5 �	�'4.o�j: 
�#849�3, �7�%D9�3, 8%4%]	��9�3, #ß%uj .�%��K
���� 
��F� (Global Positioning System - GPS) ��8	W/�.| $76/
 
�/R�, #�%#�%&:�8� �%é8.5 �	�'4.o�j: #�%��, �V%�9�, 
#	�%�9�, .3T2k�. ��L.� �57� ��(.o��8 - ���%��
� (Rain 
Gauge). �6+�L.� �57� ��(.o��8 - S�#&%�cl6 
(Hygrometer), S�#�%�cl6 (Psychrometer). 

 

uv�B) - 5 

�� c-8­��  
#�%:�l� .746 ��%4#/%.�L� D/ ��&®
	c��8! (MS 
Excel, SPSS ,� �47). 
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O9�:  

��.
2 

-�=���H��
��I� -�.
2 

-�.6
�).2 

��.
6�
% 

��.
�� 

��
p�

~-=
�� 

����
��/
�
3)/	

�
� 

��.
=1 

�%	�
���8 
�	cVW/� 
z� 7�7�U	c��8! '6� 
.'�� 

-�.
2 2 

-�.
6�)
.2 1 

Un Co 5 10 

��.
=2 

�
3�l��j ��8	W  
_.� $76/
 ��R� 7�9Dc 
8	�{� 

-�.
2 3 

-�.
6�)
.2 3 

Ap Pr 5 10 

��.
=3 

:cjk�j 7�7�U �%	�
� 
��8 
�	cVW �%#h��8 
7�DA8! $#4%��{� 

-�.
2 3 

-�.
6�)
.2 5 

Ap Pr  15 

��.
=4 

7A�A� 3#u%�(�� 
.�8�
�{8! ��#4%���� 
T3�, �s�, 7%L �G�7L.� 
xW
�37%	� 
7�34���� 

-�.
2 3 

-�.
6�)
.2 5 

Ev Pr  15 

��.
=5 

#�%:�l�.74´8! 
��#4%���� D/7�983
� 
.'�%z� 8��7� 
7�8��o�{� 

-�.
2 3 

-�.
6�)
.2 5 

Ap Co, 
Pr 

4 4 

��.
=6 

�R�f�%4� �	cVW ! 
§�8jo
 .'�8L� 

�o�3%{8L� .'�� 

-�.
2 3 

-�.
6�)
.2 5 

Cr Pr  4 
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
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��	G� - 3 

 

�-�� £����: 

MUSES-OE 6317 

-�(�?�$����(���[� ���������[� 
(4 �EF�B)) 

 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6�� /7�DA%6®�
�8! 
 
��. =. 1: �%	�
���8%#	%�A/�.|L� �	�
��� 7�DA%EA%�/� 

.|L� ���
%
 ��R ! �
¶�3%{�.  

��. =. 2: .�%��j�	X� �	�
����	X�%4 �#	%�A$° ! 7�9 
83
� .'�G��z� 
��W� #
��. 

��. =. 3: 
�	7j�	WX� 8%3%7
% 7A��4%
X�%4� uv 
.o( �#	%�A $° ! 7�983
� .'�G��z� 

��W� 7�8��o�{�. 

��. =. 4: �%	�
���8%#	%�A �`%�
�6W4� 
��G��z� 

��W� 7�8��o�{�. 

��. =. 5: �%	�
���8 7�DA%EA%�/�j �2.T�.=.8_.� �h� 7�98 
3
� .'��. 

��. =. 6: �%	�
���8 S
��8�L.� �94 ! �
¶�3%{�. 

 
 
���K)�) 'MNA�:  
 

uv�B) - 1 

-�(�?�$����(����: 

#3%8%#	%�A��`�
 - 
�67'
�, ���
%
 �/R !, $U%
 
�%	�
���8%#	%�A $° !. 
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uv�B)  - 2 

-�(�?�$�� ��$����;�� -��s���e����: 
7%LT
A#	%� !, #	%�%�7%�8T
A#	%� ! (�#3��4, 8%3% 
��6, 
�o, .kh�, '��2x
�4). T3T
A#	%� !, �s�j 

��^%XG #	%� !, EVAT
A#	%� !, :�E#�%����, �6.� 
#
%#�%����. �%	�
���8 7A��4%
X� #	%� _�. 8%3%7
% 
7A��4%
X� �#	%�AX�: 8%3%7
L� Dc6`8%3�%L� 9R�
 
#	%� _�, 8%3%7
%7A��4%
/�.| $�AVX� �#	%VX�%4 
$�A%`%� !. a	] _� �#	%�A$° _�, å'��RX� �#	%�AX�, 

�	7j�	WX� �#	%�AX�, �#�%�%2 - �hjo
�, 3VA !, 
#
( !, .�%��j�	�%4 �#	%�A$° !: ���u#F%����, 
��3�#�%����, Su��#
%����, 
â#�%#8%W�#4%����, �Î, 
�36T�8!. 

 

uv�B) - 3 

-�(�?�$����(��� Dj�$���v��: 


�67'
X� $%U%
AX�, 7�7�U `( !. #D9c4 &%�cW%#	%�AD��A�. 

 

uv�B) - 4 

-�(�?�$�� ����������: 
3VA !, �#Ë9A !, �/R !, '	�n� (.uj #&k� 8	%6, 
��u�3��� �#�5
�), �%	�
���8 �7#u%U�f !: ã�'%	� 
8X� �
��'%	�8X�%4 7�DA%EA%��, $76/
�\��8!, �%	� 

���8 ��`�
8_� $76/8��` _�, Tc7��S93c �%l _� 
��#E%M�RX�, �#�%�%68�, �#�%#3u3����, �%	�
���8 
7�DA%EA%�/�j �7Á.�|��	 �G\��`�
8_.� (�2.T�.=) 
�h�. 

 

uv�B) - 5 

-�(�?�$�� ��$��$: 
�hjo
�, #��38! - �#f%#�%.�2¾���, u#4%.�2¾���, 
�#�% .�2¾���. �%	�
���8$° 5�j S
��8�L.� $#4%��. 
�%	�
���8 ���RX� 
c��L�. 
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the 12th Five Year Plan. Planning Commission, Government of 
India. 

Anonymous 2013, Health Policy Kerala. Health & Family Welfare 
Department, Government of Kerala, 37p 

Chatterji,M., M.Munasinghe and R. Ganguly. 1998, Environment and 
Health in Developing Countries. A.P.H.Publishing House, New Delhi. 
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O9�:  

��.
2 

-�=���H��
��I� -�.
2 

-�.6
�).2 

��.
6�
% 

��.
�� 

��
p�

~-=
�� 

����
��/
�
3)/	

�
� 

��.
=1 

�%	�
���8%#	%�A/�.|L� 
�	�
��� 7�DA%EA%�/�.|L� 
���
%
 ��R ! �
¶�3%{� 

-�.
2 2 

-�.6
�).2 

1 

Un Co 8  

��.
=2 

.�%��j�	X� �	�
����	X�%4  
�#	%�A $° !  7�983
� 
.'�G��z� 
��W� #
�� 

-�.
2 2 

-�.6
�).2 

1 

Un Co 10  

��.
=3 


�	7j�	WX� 8%3%7
% 
7A��4%
X�%4� uv.o(  �#	% 
�A$° ! 7�983
� .'�G 
��z� 
��W� 7�8��o�{� 

-�.
2 2 

-�.6
�).2 

1 

Un Co 10  

��.
=4 

�%	�
���8%#	%�A  �`%�
�6 
W4�  
��G��z� 
��W� 
7�8��o�{� 

-�.
2 3 

-�.6
�).2 

3 

Ap Pr 15  

��.
=5 

�%	�
���8 7�DA%EA%�/�j �2. 
T�.=.8_.� �h� 7�983
� .'�� 

-�.
2 3 

-�.6
�).2 6 

An Co 15  

��.
=6 

�%	�
���8  S
��8�L.� �9 
4 ! �
¶�3%{� 

-�.
2 3 

-�.6
�).2 4 

Un Co 14  

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

 

£����: 

MUSES-E 6318 

-�(�?�$�� ��������b[� 
-(�?�$� -(�-�
�[� 

(4 �EF�B)) 

 

-�=���H��
��I�: 

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/7�DA%6®�
�8! 
 
��.=.1:  �	�
��� �%r/�89%d�, �	�
��� '	{8!, 7��W� 

8! �G�7L.� ���
%
 �94� �
¶�3%{�.  

��.=.2:  �	�
��� ��0D �%#h��87�DAL� [
�	 �7%� 
7A7
L� �G �94� 7�7	�{�. 

��.=.3:  8%3%7
% 7A��4%
/�.| �%e��8X� �%r/�8 
X�%4 $�A%`%� ! 7�34����.  

��.=..4:  �%	�
���8 .'3X8_� #
( _� 7�34���G��z� 
7A�A� 	c��8! 7�983
� .'��. 

��.=..5:  �	�
��� �%#
T�.�|�.| ��7�U%
X� ��c�
 _� 
��	����L�. 

 

 

���K)�) 'MNA�: 

uv�B) - 1 

���)jN�V� -(�?�$�V�: 
�%	�
���8 �%r/�8 9%d/�.| ���
%
�RE%7X� �%UA� 
L�, �%r/�89%dX� �#�%5T�L�, $b��7�E7  KW/�.| 
�%r/�89%d� - �%	�
���8�%4 �4 - 7A4 ! (Cost and 
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benefits) �5�%z� 	c��8!, �%	�
���8 7A4 3%E #5%�� 
8#r%5 e3A��c�
�. 

 

 uv�B) - 2 

 -�(�?�$�� ������ ��b�: 
���
%
U%	W8_� $7W�8_�, �	�
���L� �rD�`�
L�, 
�	�
���L� �%r/�8 756�L�, �	�
���L� 7�8�
X�. 
[
�	7�8�
� - ���
%
 �94 !, [
�	7�8�
� 
�%
D� !. �%	�
���8 '	{8_.� (Environmental Goods) 
$U%
 �7�#9K�8! - ~6s .�%,'	{8! (Mixed Collective 
Goods), ��� �-�� '	{8!, .�%, #D%K ! (Public bads), 
u%�A:3 !, ��#E%�X� #'%D
X� �jo%D
X� $D%
X�, �c�%] 
7�983
�, 8#r%5X� 8#r%5�	%T4X� u%�A:3 ! - �c�%] 
�%e��8 .'37�, �c�%] �R8%	A.�37�, �c�%] u%�A756�, 

¢X� u%�A:3 _.� �	��%	�%6² _�. 

 

uv�B) - 3 

��
��?� 	�B���L ��������b� : 
µc2 .�8�#
%5T� – ��. k�. �� �G �94�, ��. k�. �� �]A2 
�Í%/3/�j, #��3 ��	�¤� ��. k�. ��. #$%T8��8!, 
8%3%7
%�%l/�2#��� #D9c4 86��\��, [
�	%7%� 

3�, �	�� 7%��,7�DA �G �hjo
�, 8%6uÁ #¾k����, 
8%6uÁ .�k�l���, 8%6uÁ 8Ê.8(j (Carbon sequsestration), 
8%6uÁ �%D�+ (Carbon Footprint). 

 

 uv�B) - 4 

 ������������b�: 
$b��7�E7 _.� �%r/�89%d�, T
���A%756�L� �	�
��� 
�� #��� $E%7X�, �%	�
���8�%4 �4-7A4 ! �5�%z� 
	c��8!, .�%,7%4 ��� 7�E7 ! �G �94X�, �%	�
���8 
7�E7 _.� ��.7�3�j �#�%5�3/��� $° _�, #3%87A%�% 
	X� �	�
���L� - �]%	%Ò 7A%�%	�, u�\�8 �R/78%9 !, 
�%e�A�%4 �47A4 7�983
�, �%r/�8�%4 �47A4 
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7�983
�, �	�
��� �3�
c8	W� - 
�4fW�, �R8%	A 
¢�, 
�%e��8 
¢�, �47A4 7�983
/�.| $#4%T
 !. 

 

 uv�B) - 5 

-�(�?�$�� -(�-�
��: 
�94X� 7A%;�L�, 7A7
8_� ��c�
 _�, �5X#8%�8! - 
#D9c4� �]6#D9c4�, �	��8W.��o�, �%	�
���8 e3A
�6s4�, 
$b���+, �	��
�#V�X� 
�£��8_�, 7A%�%	X� �	�
��� 
�	��%3
X�, .�%, u%UA�% �2N�2�� 
�4�� 1991, �	�
��� 
�	��%3
X�, �.��.��� �%VA.o�/��, �	�
��� �	��%3
 
7A7
8! (E.M.S), ISO 14000 (EMS), �	�
��� �	��%3
 
7A7
L.� `�8 ! - 3VA !, 
4 !, �%
D��, ¼k�l� 
��`�, �%	�
���8 ¼k�l�, �	��u%32�� Kcl� (GBS). 

  

�Z��� 8y;< 

£º��s2 ��.��., 2013, �r�� D%	�+AX�: T
Tc7��/�.| 
�6�9%d�, #8	5 9%d�%���A�	�K/�  

Boero G and  Silberston A, 1995, Environmental Economics. St. Martins 
Press,Inc., New York. 

Carton, W., (2018), Environmental Economics, In: Companion to 
Environmental Studies, Castree, N., Hulme, M. & Proctor, J. (eds.) 
Routledge, Oxon - New York, pp. 281-285.  

Ian Hodge., 1995, Environmental Economics-A textbook. Sterling 
Publishers, Pvt. Ltd. New Delhi. 

Partha Dasgupta, 1983, The Control of Resources, Basil Black Well 
Publishers Ltd., Oxford.  

Nirmala Saraswat, 1987, Environmental Policy for Industry in India - 
Present Status and Future Dimensions, Forum on Industry and 
Environment, New Delhi.  

Norton G.A, 1984, Resource Economics, Edward Arnold (Publishers), 
New Delhi. 

Rogene and Buchoiz (1993) Principles of Environmental management, 
Prentice Hall publications.  

Victor P.A (1972) The Economics of Pollution, Mathau, London 
Publication. Perspectives on Biodiversity: Valuing Its Role in an 
Everchanging World. Biodiversity and Conservation. 
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O9�:  

��.
2 

-�=���H��
��I� -�.2 -�.6�).2 ��.
6�
% 

��.
�� 

��
p�
~-
=�� 

����
��/
�
3)/	
�
� 

��.
=1 

�	�
��� �%r/�8 9%d�, 
�	�
��� '	{8!, 7��W�8! 
�G�7L.� ���
%
 �94� 
�
¶�3%{�. 

-�.23 -�.6�).2
3,-�.6�).
25 

 Un  Fa 14 ** 

��.
=2 

�	�
��� ��0D �%#h��8 
7�DAL� [
�	 �7%�7A7 

L� �G �94� 7�7	�{�. 

-�.23
-�.24 

-�.6�).2
2, -�. 
6�).26 

 Un  Fa  12  

��.
=3 

8%3%7
% 7A��4%
/�.| 
�%e��8X� �%r/�8X�%4 
$�A%`%� ! 7�34����. 

-�.23 -�.6�).
22 

 Ev  Co  16  

��.
=4 

�%	�
���8 .'3X8_� #
(  
_� 7�34���G��z� 7A�A� 
	c��8! 7�983
� .'��. 

-�.23
, 
-�.24 

-�.6�).
22 

 An  Fa  16  

��.
=5 

�	�
��� �%#
T�.�|�.| 
��7�U%
X� ��c�
 _� 
��	����L�. 

-�.23 -�.6�).22
,-�.6�).2
6 

 Un  Co  14  

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 3 

 

£���� : 

MUSES-E 6319 

-�(�?�$�� �q����a$������V� 
-�(�?�$�� ��H��b[� 

(4 �EF�B)) 
 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/ 7�DA%6®�
�8! 
 
��. =. 1. Tc7��/�.| �	�W%��, �zKA �	�
���9%d/�.| 

�94 ! �G�7 �
¶�3%{�. 

��. =. 2.  �#�% �2#:%6�%l���.| �94 _� ���
%
�/R 
 _� 7�7	�{�. 

��. =. 3. ¨V��%� �	�
��� 7�M%
/�.| 7A%;�L� $%U% 

AX� '6� .'��. 

��. =. 4. �	�
��� ��	VW/�j ST7�%#h��87�DAL.� �h� 
7�983
� .'��. 

��. =. 5. �%	�
���8 ¨V��%�9%d/�.| $#4%��8�8! 
7�34����.  

��. =. 6. �%	�
���8 7�K9%d/�.| ���
%
 �94� �
¶� 
3%{�.  

��. =. 7. 7�K	%�7��,�_.� $E%7 _� ���.| ��E7A�%4 
�#	%�A ��8��%UA�L� 7�34����.  

 

���K)�) 'MNA�:  

uv�B) - 1 

-�(�?�$�� q/���b� (Environmental Biology): 
���
%
 �hjo
 !, Tc7.| �D�E7X� Tc7�76²§�c8	WX� 
(Speciation), �%
7�8�	�
��� 7�M%
X� �U�7%�X� (Human 
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ecology and settlement) �#�% �2:6�%l��� - �hjo
 _� 
���
%
�/R _�. 

 

uv�B) -2 

O�)	�¹ -(�?�$� ��W��� (Microbial Ecology): 
¨V��%��_.� �%UA�L� $%U%
AX�, ¨V��%��_.� 
$U%
76� !, �s� - 7%L - T3� - �7�%D ! �G�74�.3 
¨V��Tc7� 7�M%
�, �cO�	� 
���4�.3 ¨V��%��! 
(Microbes in extreme environment), u��	%8%9 ¨V��%�9%d� 
(Space Microbiology), E��¨V��%�9%d� (Geomicrobiology) - 
e38 _.� ST7E��	%�'���W/�j ¨V��%��_.� �h� - 
8%6uÁ, S
¾T2, �!:6, #:%��:���, ��r� - '� !. 

 

uv�B) - 3 

-�(�?�$�� �q����a$������ (Environmental Biotechnology): 

�67'
�, �/R !, 7A%;�. �	�
��� ��	VW/�j ST7 
�%#h��87�DAL.� �h�. ST7�%#h��87�DAL� ST7S77�UA 
��	VWX� �
�� - bn�� 	c��8!. u#4%.��k�#4K2 - �94�, 
�/R !, $#4%� !, �	 !, bn�� �%�'	A� (Exsitu) - �
�� 
�%�'	A� (Insitu), S�#�% .��k�#4K2, S:#8% .��k�#4K2, 
¨ - S:#l% .��k�#4K2. $b��D/X� �zKA
�6���X�%4 
��LÐ _.� ��'4/�j ¨V��%��_.� �h� – 8c�
%9�
� 
8!, �c8%j��¾|�, 
%7	 8%6uW�8 �3�
c8%	�8! (��.=.��), 
`
#3%� _.� ¨V��%� �	�76/
� `
#3%� 5�j 
¨V��%��_.� ���Tc7
�, #3%� _� ¨V��%��_� ����� 
$��$76/
�, #3%� _.� 
�	c8	WX� �	�76/
X�, 
$��#	%U/�.| T
��879 !, #3%� ! 
c�� .'�G��.3 
$%#4%��879 !. 

 

uv�B) - 4 

�������� O�)	�¹��b� (Applied Microbiology): 
ST7�

� (Biomining), u#4%3c�����, ST7��#7D8 ! 
(Biosensors), ST7¨'8 ! (Bioindicators), u#4%'�P�, u#4%�6 
:%8�lQ8!, ST775 _� ST78c�
%9�
�8_�, T
��8�%4� 
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§�8j�
 .'� Tc7�8! - u�. ��. #�%��2 Tc2, ¨V��%��_� 
7A7�%4 _�. 

 

uv�B) - 5 

-�(�?�$�� ��H��b� (Eco-toxicology): 
����, 7�K7��,�_.� ���4��� �-%	/��� �	�
��� 7A7
 
L.� �R%Uc
�, 7%L - T3� - EVA���3 �G�74��.�L� 7�K7 
��,�_.� �-%	�, ST7�	�76/
�  (Biotransformation), ST7 
7��3
� (Biomagnification), 7�K9%d/�j �%	�
���8 `�8 _.� 
�R%Uc
�. 
�9��X� 7���%�%/,�%4 7�K�R� (Acute and chronic 
toxicity), �%	8�%4,� ���%	8�%4,�%4 �5X8! (Lethal and 
Sub-lethal doses): LD50, LC50, ST7�	�#9%U
8! (bioassay) �G 
�94�, �	�U�e3A� (Threshold limit value). [	V%�c� (Margin of 
Safety), '�8�È%¨'�8 (Therapeutic Index) #k%�� - .�#}%Á�� 
uv !, �6�D8%	�8! (Carcinogens), �j�	�76/
T
8� 
(Mutagens), .�	%#l%Tz8! (teratogens) 

 

�Z��� 8y;< 

Agarwal,S.K.,1998, Environmental Biotechnology, APH Publishing 
Corporation, New Delhi. 

Baker. K.H. and Herson, D.S., 1994, Bioremediation, McGraw Hill Inc., New 
York. 

RamKumar, 2000, Environmental Biodegradation, Sarup and Sons, New 
Delhi. 

Pery, G., 1980, Introduction to Environmental Toxicology, Elsevier, 
Amsterdam. 

Walker, C.H., R.M.Sibly, S.P.Hopkin and Peakall, D.B. 2012, Principles of 
Ecotoxicology, CRC Press, New York. 

Wright, D.A. and Welbourn, P., 2002, Environmental Toxicology, 
Cambridge University Press, London. 

Sanat Takore, 2013, Soil Microbiology, Wisdom Press, New Delhi. 
Pelczar,Jr. M.J., E.C.S.Chan and N.R.Krieg, 1993, Microbiology Tata 

Mc.Graw Hill Publishing Company Ltd. New York. 
Stanier, R.Y. 1987, General Microbiology. Palgrave Macmillan Publishers, 

5th Revised edition 
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 O9�:  
��.
2 

-�=���H��
��I� -�.2 -�.6
�).2 

��.
6�
% 

��
.�� 

��
p�
~-
=�� 

����
��/
�
3)/	

�
� 

��.
=1 

Tc7��/�.| �	�W%��, �zKA 
�	�
���9%d/�.| �94 ! 
�G�7 �
¶�3%{�. 

-�.2
2 

-�.6
�).21 

 Un Co 15  

��.
=2 

�#�% �2#:%6�%l���.| �94 
 _� ���
%
�/R _� 7�7	� 
{� 

-�.2
2 

-�.6
�).21 

 Un Co  5  

��.
=3 

¨V��%� �	�
��� 7�M%
/� 
.| 7A%;�L� $%U%
AX� '6� 
.'��. 

-�.2
2 

-�.6
�).21, 
2 

 Un Co  15  

��.
=4 

�	�
��� ��	VW/�j ST7�% 
#h��87�DAL.� �h� 7�983
� 
.'�� 

-�.2
2, 3 

-�.6�).
21, 2 

 An Co  10  

��.
=5 

�%	�
���8 ¨V��%� 9%d/� 
.| $#4%��8�8! 7�34���� 

-�.2
2, 3 

-�.6�).
21, 2 

 Ev Co  10  

��.
=6 

�%	�
���8 7�K9%d/�.| ��� 

%
 �94� �
¶�3%{� 

-�.2
2 

-�.6
�).21 

 Un Co  10  

��.
=7 

7�K	%�7��,�_.� $E%7 _� 
���.| ��E7A�%4 �#	%�A 
��8��%UA�L� 7�34���� 

-�.2
2 

-�.6
�).21 

Ev Co 10  

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� -�=���H��
��I�, 
���K)���L 'MNA�, O9� 
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��	G� - 4 

 

#���: 

MUSES-C 6420 

-�(�?�$�� ���v� $®;< 
(4 �EF�B)) 

 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/7�DA%6®�
�8! 
 
��.= 1. �%	�
���8 
�6W4/�.| $%U%
AX� �79A8�L� 

�
¶�3%{�. 

��.= 2. ��AT�T%3 .5 7�34���G��j '�(4%4 ���7� 
7�8��o�{�. 

��.= 3. T3c4 �7%�7A7
4�.3 Tc7�8.5  #9�	�{G��z� 
��	V�{G��z�� 
�37�.3 	c��8! �
¶�3%{�. 

��.= 4.  ST7S77�UA ��	VW/�j T
 _.�L� �%	�
���8 
�%	r	A 7�Ø%
/�.|L�  �h� 7�983
� .'��. 

��.= 5. �%	�
���8 
�6W4/�.| ��c�8%3 $7W�8! 
8.^��. 

��.= 6. $%#D9�8 ST7S77�UAX�%4� uv.o( �%	�
���8 
7�34��/3�.|   �%#h��8�8! 8W�%{�. 

��.= 7. �%	�
���8 7�34��/��%4� uv.o( �%#h��8�8!, 
��8	W !, 8%©o%�8!, �94 !, ��\%] ! 
�G�74�j 7�DA%6��8_.� 8��7� 7�34����. 

 

���K)�) 'MNA�:  

uv�B) - 1 

�%	�
���8 
�6W4/�.| �79A�, �%UA�, $%U%
A�. 
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uv�B) - 2  

q/�q�
;��N ���v��: 
T
���A �%rR�=�, �%rR�=�.| �79A8�, ��8� �%rR�=�.| 
�RE%7�7�#9K�8!.  

a) 
�	cVW%�8� (Observational); $�AV�%4 ',K�#8%W 	c�� 
8! (Direct Quadrats), 
�Í�� �	�4 #³%�8! (Fixed Area Plots), 
S32 ¾%2.�8�l� (Line Transect), Focal Animal Sampling, Visual 
Encounter Survey, Pollard Walk. u�$ �73�u	c�� (Point Count), 
�V�8_.� �s� ���j, #}%(� �%o�� � (Spot Mapping), 
�V�#�� 
�	cVW�, �V�#�8_.� �	 ! (Different Types of 
Bird's Nest). 

b) Capture and recapture 

c) ��4%5.o�/j (Marking) .8W�4�j.���8 (Trapping) 
#9�	�{8 (Collection); Tc7�� #��3L.�L� (Home Range) 
i$7�9AL.�L� 
�6s4� (Territory), 7
ATc7� – T
���A% 

�6s4/�z� �#	%V �%6² !, �RE%79%d� (Ethology),  
��AT%3 _.� 
�6W4�: ',K�#8%W	c�� (Quadrat 
Methods),  ¾%2.�8�l� (Transect Methods), Point Frame Method. 

�	� #³%�8! (Permanent plots), .$%S:j k4&%� (Profile 
Diagram) xW%�8 �W%�8 �RE%7�7�#9K�8! - 
S77�UA ¨'�8 (Diversity Index), $%7�WA ¨'�8 (Dominance 
index), Tc7T%�� (Species Richness), ��\� ¨'�8 (Eveness 
Index). 

 

uv�B) - 2 

q
/� D������?���
 ���-q½q�
;��N ���(v(/$��<. 
³78 _.� #9�	W	c��8! (#u%(�j�%���!��, ³%8��Á �í8!, 
³%8��Á .
¹8!). �ÈA#9�	W	c��8! (7�7�U�	� .
¹8! �l� 
�	r	%�� ��8	W !). 

 

uv�B) - 3 

-�(�?�$���¾Z[� �YZ[�: 
�%	r	A �%	�
���8 ���X8_� (TEK) �%	�
���8 �%#h��8 
���X8_� (TTK), �%	r	A��A7�M%
� (Ethnobotany), 7
%78%9 
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�4�X� $%#D9�8 T
 _.� #V�X� (Harvesting Pressure) 
$%#D9�8 T
 _.� �h%5�/ ��	VW ��	�E� (People's 
Biodiversity Register). 

 

uv�B) - 4 

¿$� ��v$�<: 
8A%�� �%o���� (Camera Trapping), #�%k�#4% #8%5����� (Radio 
Collaring), F%l�F��j 4!�� & #�%:�l� .7#4���� (Statistical Tools 
and Softwares) - u#4%Sk#7����l� #$%, �F�#�l� (Biodiversity Pro, 
Estimates), i7�7	7A7
L� (GIS), �#�%5
%
 
�6s4 
��7�U%
X� (Global Positioning System). 

 

uv�B) -5 

�/%F) ��A) 
=� $%#D9�8 #��3 �·69��� 7
� - �� - �j#���, £�8!, �38! 
�G�7.4 #	�.o��8. �3�
�%�.o( $#D9� �·69�{8 - 
&%�� - 
�	� - 7A7�%4 #��3 bK�4�� !. �R%E%7�8�%4 
��A !, Kk��D !, �V�8! �G�7.4 £��¤� ��
�. 
35���%4 �%	�
���8 7Ï� _.� (Simple Ecosystem) ��
�, £5�, 
�3-	�X8!. 
�	7j�	WX� �%	�
���8 �%l _�. 

 

�Z��� 8y;< 

Altmann J., 1974, Observational Study of Behavior: Sampling Methods. 
Behaviour, kol 49, pp. 227-267 

Newing H, 2010, Conducting Research in Conservation, Routledge 
Hansell M., 2000, Bird Nests and Construction Behaviour, Cambridge 

University Press.  
Krebs CJ. 1999, Ecological Methodology, Menlo ParkCA: Longman. 
Legendre P and Legendre L., 1998, Numerical Ecology. Amsterdam: 

Elsevier.  
Maguran A.F., 2004, Measuring Biological Diversity. Blackwell Publishers.  
Matthews T.J., Triantis K.A and Whittaker R.J (Eds)., 2008, The Species 

Area Relationship-Theory and Application. Cambridge University 
Press.  

Southwood T.R.E and Henderson P.A., 2000, Ecological Methods, Oxford: 
Blackwell Science. 
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O9�: 

��.2 -�=���H��
��I� -�.2 -�.6�).
2 

��.
6
% 

��.
�� 

��
p�
~-
=�� 

����
��/
�
3)/	
�
� 

��.=
1 

�%	�
���8 
�6W4/�.| 
$%U%
AX� �79A8�L� 
�
¶�3%{� 

-�.2 
3 

-�.6�).
2 5 

 Un  Fa 4  

��.=
2 

��AT�T%3 .5 
7�34���G��j '�(4%4 
���7� 7�8��o�{� 

-�.2 
3 

-�.6�).
2 5, 6 

 Cr Fa, 
Co 

 6  6 

��.=
3 

 T3c4 �7%�7A7
4�.3 
Tc7�8.5  #9�	�{G��z� 
��	V�{G��z�� 
�37�.3
	c��8! �
¶�3%{� 

 -�.2 
3 

-�.6�).
2 5 

 Un  Co  6  6 

��.=
4 

ST7S77�UA��	VW/�j
T
 _.�L� �%	�
���8
�%	r	A 7�Ø%
/�.|L�  �h�
7�983
� .'�� 

-�.2 
3, 
-�.2 
4 

-�.6�).
2 5 

 An  Fa  10  4 

��.=
5 

�%	�
���8 
�6W4/�.| 
��c�8%3 $7W�8! 
8.^�� 

 -�.2 
3 

-�.6�).
2 5 

 Ap  Co  5  5 

��.=
6 

$%#D9�8 ST7S77�UA 
X�%4� uv.o( �%	�
���8 
7�34��/3�.|   
�%#h��8�8! 8W�%{� 

-�.2 
3,  4, 
  5 

-�.6�).
2 5 
-�.6�).
2 6 

 Un  Pr 6  6 

��.=
7 

�%	�
���8 7�34��/��%4� 
uv.o( �%#h��8�8!, 
��8	W !, 8%©o%�8!, 
�94 !, ��\%] ! 
�G�74�j 7�DA%6��8_.� 
8��7� 7�34���� 

-�.2 
3, 
-�.2 
4 

-�.6�).
2 5 

An Pr 4 4 
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 4 

 

#���: 

MUSES-C 6421 

���Hv ���q�)B)  
(4 �EF�B)) 

 

-�=���H��
��I�: 

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/7�DA%6®�
�8! 
 
��.= 1. =� #8B�4 $���%DA 7�K4/�j �R�f �#7KW 

8��X8! ¡¢�{�. 

��.= 2. 7�7�U �%	�
���8 $° !{� 
�6W%48 7�34�� 
/3�z� �	��%	 ! 7�8��o�{G��z�� 8��X8! 
7�8��o�{�. 

��.= 3. �%	�
���8 $° ! �	��	�{G��z� .$%:KWj 
8��7� 7�8��o�{�. 

��.= 4. 7�7	#9�	W�, ��
R4�, 7�983
�, 7A%�A%
� �G�74�j 
8��X8! 7�8��o�{�. 

��.= 5. �%	�
���8 $° ! ��	����LG���� �	��	�{G���� 
�#7KW �E��'� 7�8��o�{�. 

 

���K)�) 'MNA�: 

#8	5/�.3 �%	�
���8 $°./{���� ����� ��6o�{G 
�#7KW%�8 $uv� ('�n ! ����� 70 #�T�j £�4%.� 
��%�%{8) 
�#7KW$uv�  - 80 �%6��  
7%'%�	cV  - 20 �%6��  
�.8  - 100 �%6��  
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��.
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����
��/
�
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�
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��.
=1 

=� #8B�4 $���%DA 7�K4/�j 
�R�f �#7KW 8��X8! ¡¢�{� 

 ��. 
= 2,
3 

��.�
��.= 
5, 6 

 Cr  Pr 5 10 

��.
=2 

7�7�U �%	�
���8 $° !{�

�6W%48 7�34��/3�z� �	��%	
 ! 7�8��o�{G��z�� 8��X8!
7�8��o�{� 

 ��. 
= 2,
3 

��.�
��.= 
4, 5 

 Cr  Pr  5  10 

��.
=3 

�%	�
���8 $° ! �	��	�{G
��z� .$%:KWj 8��7� 7�8��
o�{� 

 ��. 
= 2,
3 

��.�
��.= 
4, 5 

  Cr ,Pr  5  10 

��.
=4 

7�7	#9�	W�, ��
R4�, 7�983
�, 
7A%�A%
� �G�74�j 8��X8! 7�8��
o�{� 

��. 
= 2,
3 

��.�
��.= 
4, 5 

  Cr  Pr  5  10 

��.
=5 

�%	�
���8 $° ! ��	����LG
���� �	��	�{G���� �#7KW
�E��'� 7�8��o�{� 

 ��. 
= 2,
3, 4 

��.�
��.= 
4, 5 

  Cr  Pr  5  10 

 

���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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��	G� - 4 

 

£���� : 

MUSES-E 6422 

-�(�?�$����(���[� 
���������[� 

(4 �EF�B)) 
 

-�=���H��
��I�:  

� #8%���� 7�T48	�%4� ~6/�4%{G 7�DA%6��/7�DA%6®�
�8! 

��. =. 1: �%	�
���8%#	%�A/�.|L� �	�
��� 7�DA%EA%�/� 
.|L� ���
%
 ��R ! �
¶�3%{�.  

��. =. 2: .�%��j�	X� �	�
����	X�%4 �#	%�A $° !  
7�983
� .'�G��z� 
��W� #
��.  

��. =. 3: 
�	7j�	WX� 8%3%7
% 7A��4%
X�%4� uv 
.o( �#	%�A $° ! 7�983
� .'�G��z� 

��W� 7�8��o�{�. 

��. =. 4: �%	�
���8%#	%�A �`%� 
�6W4� 
��G��z� 

��W� 7�8��o�{�.  

��. =. 5: �%	�
���8 7�DA%EA%�/�j �2 T� = 8_.� �h� 
7�983
� .'��. 

��. =. 6:  �%	�
���8  S
��8�L.� �94 ! �
¶�3%{�. 

 

 

���K)�) 'MNA�:  

uv�B) - 1 

-�(�?�$����(����: 
#3%8%#	%�A��`�
 - 
�67'
�, ���
%
 �/R !, $U%
 
�%	�
���8%#	%�A $° !. 
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uv�B) - 2 

-�(�?�$�� ��$����;�� -��s���e����: 
7%LT
A#	%� !, #	%�%�7%�8T
A#	%� ! (�#3��4, 8%3% 
��6, 
�o, .kh�, '��2x
�4). T3T
A#	%� !, �s�j 

��^%XG #	%� !, EVAT
A#	%� !, :�E#�%����, �6.� 
#
%#�%����. �%	�
���8 7A��4%
X� #	%� _�. 8%3%7
% 
7A��4%
X� �#	%�AX�: 8%3%7
L� Dc6`8%3�%L� 9R�
 
#	%� _�, 8%3%7
%7A��4%
/�.| $�AVX� �#	%VX�%4 
$�A%`%� !. a	] _� �#	%�A$° _�, å'��RX� �#	%�AX�, 

�	7j�	WX� �#	%�AX�, �#�%�%2 - �hjo
�, 3VA !, 
#
( !, .�%��j �	�%4 �#	%�A$° !: ���u#F%����, 
��3�#�%����, Su��#
%����, 
â#�%#8%W�#4%����, �Î, 
�36T�8!. 

 

uv�B) - 3 

-�(�?�$����(��� Dj�$���v��: 


�67'
X� $%U%
AX�, 7�7�U `( !. #D9c4 &%�cW%#	%�AD��A�. 

 

uv�B) - 4 

-�(�?�$�� ����������: 
3VA !, �#Ë9A !, �/R !, '	�n� (.uj #&k� 8	%6, 
��u�3��� �#�5
�), �%	�
���8 �7#u%U �f !: ã�'% 
	�8X� �
��'%	�8X�%4 7�DA%EA%��, $76/
 �\��8!, 
�%	�
���8 ��`�
8_� $76/8��` _�, Tc7��S93c�%l 
 _� ��#E%M�RX�, �#�%�%68�, �#�%#3u3����, �%	�
���8 
7�DA%EA%�/�j �7Á.�|��	 �G\��`�
8_.� (�2.T�.=) 
�h�. 

 

uv�B) - 5 

-�(�?�$�� ��$��$: 
�hjo
�, #��38! - �#f%#�%.�2¾���, u#4%.�2¾���, 
�#�% .�2¾���. �%	�
���8$° 5�j S
��8�L.� $#4%��. 
�%	�
���8 ���RX� 
c��L�. 
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��.
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.�%��j�	X� �	�
����	X�%4  
�#	%�A$° !  7�983
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.'�G��z� 
��W� #
�� 

��.= 
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��.�
��.= 
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Un Co 10  

��.
=3 


�	7j�	WX� 8%3%7
% 
7A��4%
X�%4� uv.o( �#	% 
�A$° ! 7�983
� .'�G 
��z� 
��W� 7�8��o�{� 

��.= 
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��.�
��.= 
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Un Co 10  

��.
=4 

�%	�
���8%#	%�A  �`%� 
�6 
W4�  
��G��z� 
��W� 
7�8��o�{� 

��.= 
3 

��.�
��.= 

3 

Ap Pr 15  

��.
=5 

�%	�
���8 7�DA%EA%�/�j 
�2. T�. =. 8_.� �h� 7�983
� 
.'�8 

��.= 
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��.�
��.= 
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An Co 15  

��.
=6 

�%	�
���8 S
��8�L.� �9 
4 ! �
¶�3%{8 

��.= 
3 

��.�
��.= 
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Un Co 14  

 
���a$��-���
� 

��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
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Fa 7��,�%�	� (Factual) 
Co �h�
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��	G� - 4 

 

£����: 

MUSES-C 6423 

	�
������)�(v[� 
���a$��$��� 

(4 �EF�B)) 

 

-�=���H��
��I�: 

À ���K)�) ��q��(	��� Á�����`l ������w�/������­����< 
 
��.= 1. �%3�
A _.� �94 _� �	 _� �7�#9K�8_� 

�
¶�3%{�. 

��.= 2. �	�%3�
A _.� �	 _� ��t	W 	c��8_� 7�7	�{�. 

��.= 3. ��8�8	�%4 �%3�
A _.� ��7�� _� �7�#9K�8_� 
��t	W  	c��8_� 7�9Dc8	�{�. 

��.= 4. +7�%3�
A _.� ��7�� _� �7�#9K�8_� ��t	W 
	c��8_� 7�9Dc8	�{�. 

��.= 5. Ök�T�.|L�  7A%7�%4�8 �%3�
A _.�L� ��t	W 
	c��8! #76��	�{�. 

��.= 6. 7A�A� �%3�
A ��t	W 
4 _� '(#�8_� 7�983
� 
.'��. 

 

 

���K)�) 'MNA�: 

uv�B)  - 1  

	�
���;<: 
�hj�
�, 
�6¦'
�, �	 !, �7�#9K�8!. 
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uv�B) - 2 

�(	�
���;<: �	 !, #!%�"8!, �	�'	W	c��8! (Treatment 
Methods) - EÎc8	W� (Incineration), �%�c4 ��`�
�  (Pyrolysis), 
i��4�j 
�#V���j (land filling), 8#r%F����, �s�	 8#r%F����, 
u#4%.�®#
K2, ³%F�8� �%3�
A ! - S�#�%³%F�8�, u#4% 
#�%5��6, u#4%³%F���, �%3�
A/�j 
��� 7�E7� - 8#r%F�, 
�����! .�j #$%(c2. �%3�
A/�j 
��� Y6Z�. 

 

uv�B) -3 

c-�N��(��
�� 	�
���;<: 

�6¦'
�, #!%�"8!, �7�#9K�8!. �	�'	W	c��8! - 

�67c	A�%�j, ¼�c8	W� - 
�#	%�c8	W�, �7#V�W� (Precipi 
tation), �%Bc8	W� (Solidification), 
�	c8	W� (Stabilisation), 
EÎc8	WX� 
�6�%6T
X�. u#4%.�k��j �%3�
A _#�L� 
�W7 #�k�#4% �8��c7� �%3�
A _#�L� ��t	W� - 76²c8 
	W�, #!%�"8!, 
�6�%6T
�, �38�#¾%W�8� �%3�
A _� 

�6�%6T
X�. 

 

uv�B) -4 

Â�	�
������)�(v�: 
�3�
T3� - �	 !, #!%�"8!, �7�#9K�8! $%®��8 
�	�'	W	c��8! (���c
����, t������, &�l� #'r6, .8%4%x 
#3Kz� Y6s
X� (Flocculation), �	��j (Filtration), �7�%D
� 
(Sedimentation), DR��c4 �	�'	W	c��8! - ���4 Ök�T� $��4 
(Activated Sludge Process), ¾������ :�j(´8!, ¼�c8	W{5� 
(Oxidation Ponds), w�c4/Ý�
 �	�'	W	c��8! - 34��.o( 
�8%6uW�8 �D%6� .5 
c�� .'�j, �#4%Á ���#'-� 
	c��8!, �38�#¾% k4%3�����, T3/�.| 8%��
A� £�±j - 
7��	c� 7A��7A%�
� (Reverse Osmosis), S
¾T2, #:%��:��� 
�G�7.4 
c�� .'�j, ��7��Ð�%�j (Disinfection).  Ök�T� 

�6�%6Z
	c��8!, #&7%(6 ��t	W�, �%3�
A
�6²�
 
�%
D� ! (Effluent standards), 7�7�U 7A7�%4 9%385�j 

��� �%3�
A
�6²�
 ��t	W 	c��8! - 7%l� 7A7�%4�, ,8j 
7A7�%4�, ,W� 7A7�%4�, 75
�6�%W 7A7�%4�, �38�#¾% 
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#³l���� 7A7�%4� (Effluent treatment methods with special reference 
to distilleries, tanneries textile, fertilizer and electroplating industries). 

  

uv�B) - 5 

	�
������)�(v��;<: 
�c#�% �%3�
A��t	W�, 3Rs - ��#E%�� £�±j (Reduce), �
�� 
#4%�� (Reuse), �
�'���W� (Recycle) #u�j 8Á.72K2, 
�j�%D8�.� �U�8¤��3 (Extended Producer Responsibility - EPR),  
�%3�
A ��t	W/�j �6�%6 - �6�%	��	 ��`�
8_.� �h�, 
#D9c4 ��
%
�3 �\��8! (�R1� E%	�� �E�4%2, �	�� #8	5�, 
å'��R��K2). �3�
c8	�{G76 .'37� 7���W.�G ��R� 
(Polluter Pays Principle).  

  

�Z���8y;< 

�'â�2, �. 2016, �	�
�����
/�
� =	%���, 
#8	59%d�%���A �	�K/�.  
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-�.6
�).23 

 Un  Co  16  

��.
=6 

7A�A� �%3�
A 
��t	W
4 _� 
'(#�8_� 7�983
� 
.'��. 

-�.23 -�.6
�).25, 
-�.6
�).26 

 An  Co  10  
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���a$��-���
� 
��.2. �%�A7�K4:3$%;� (Course Outcome) 
-�.2. .�%,:3$%;� (Programme Outcome) 
-�.6�). 2. �%�A#8B��:3$%;� (Programme Specific 

Outcome) 
��.6%. ct�[$
� (Cognitive Level) 
Re ¼6��{8 (Remember) 
Un �
¶�3%{8 (Understand) 
Ap $#4%��{8 (Apply) 
An ��&®�{8 (Analyse) 
Ev 7�34���8 (Evaluate) 
Cr 
�6��{8 (Create) 
��.��. ���($
� (Knowledge Category) 
Fa 7��,�%�	� (Factual) 
Co �h�
�	� (Conceptual) 
Pr $��4%�	� (procedural) 
Me D%69
�8� (Metacognitive) 
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�3^	�X� 

 
#�-·� 

�-� (u�����F)  	/(
�-�, �
�m� 18, 

�
���(�, {t���L 	e���%) 

����
���
�9�Ã�, 

������­�V�N�-� ( 
�-�, �
�m� 16,{t���L 	e���%)  

(q�G����  (
�-�, �
�m� 14,{t���L	e���%) 

���8�	��L�-� (
�-�, �
�m� 16,{t���L	e���%) 

-=��
��  (
�-�, �
�m�16,{t���L	e���%) 

��A%B� (
�-�, �
�m� 16,{t���L	e���%) 

����
���
���
��� (
�-�, �
�m�16,{t���L 	e���%) 

��H�,	��� (
�-�, �
�m� 14,{t���L	e���%)    
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��.�/��.�¶� u��D/�.| E%��8 ~	W%6®� 

,-./0/12 �34%5�6783%9%3 ......................... 

......................................................................................... ��»5�j 

��6o�{G ................................................................................. 

........................... ($uv 9c6K8�) �G $uv� 

���
�  �r� �.�h��� u��D/�#
% ��%
�%4 

�79A/�#
% #7^� �.l%�
%�
/��� ��6o� 

��(��.  
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3�: 
�c4��:     7�DA%6®�L.�#�6 
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����-·� 
 
 

��.�/��.�¶� u��D/�.|E%��8 ~	W%6®� ,-/� 
�0/12 �34%5�6783%9%34�j ................................ 
........................................................................ (7�DA%6��L.�#�6) 
��6o�{G ...................................................................................... 
�$uv� �.| �%6�
�6#Ë9/�j 
�/�4 �#7K 
W/�.| �U�8%	�8 :3�%W���� ���, ~6W#�% 
E%��8#�%�4� �.�h��� u��D#�% ���c8%	#�% 
3E�{G��
� �.l%��6783%9%34��� 
%�
/�z� 
��6o���(�� ��� ���
%j �%VA.o���.  
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��4�� :      �%6�D69� 
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c��/�(�A% 

 

'MNA� 
. ���  9c6K8� ���. 
 
-:���< 
. ���  9c6K8� ���. 
 
9�·;< 
. ���  9c6K8� ��� 
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	�X���9���AN
��) 

 

����
���
�9�Ã� 

 
���) 6���� 

	
��
�����
���
 
 

�	cVL.�#�6, 
 �%��76K� 
#8%��#t%k� 

#$%&%�9c6K8� 
#8%����9c6K8� 

 
 

 

 

�	��: 3 	v�Ä�                           D��	��A): 70 

 

1. 6Å��9���;<`�'�(�	���                         (5X2=10) 

(���7��3�: ¼6��{�/�
¶�3%{�.) 

1.  

2. 

3. 

4. 

5.     

 

2.  (�){t� ������$ È�$a�]� Dt)�9���;<A) '�(�	���.   
(6X6=36) 

(���7��3�:  7�983
�/ $#4%��) 

6.   
7.  
8. 
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9. 
10. 
11. 
12. 
13. 

 
3.  c�){t� ������ È�$a�]� (�)�9���;<A) '�(�	��� 

(2X12=24) 

(���X�3�: $#4%��{8/ 7�983
�.'�8/ 7�34���8/ 

�6��{8)  

 

14. 

15. 

16. 
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��
����
���
 
��A�N) -�. 2., $�i�, 	
�t� – 676 502 ���É 0494-2631230 

 
EF�Ê� ��	GË� �Ì�����]M 

6�.6/6�.6�) �� -(�-�N�V�N 9:;< (t¸�
H��)) 
2019 ������ #$% ��3
�� 

 
 
I. 
Í�/�H��: 
 1.1 � '( !, ,-./0/12 �34%5]�6783%9%3 

.�k�¹� .��F´� ��D%4/��� ��. �. #$%&% 
��.| '( ! �G��4.o��. 

I I. ��e�$: 
 2.1 �7�.�
j8�4�	�{G '( ! ,-./0/12�34%5 

�6783%9%34�.3 ��% �� »_8_� 
�/�7�G 
��.�. #$%&%� 2019  $#79
� ��j u%U8�%4�	�{�. 

 2.2 �¹ 7�U� }¢�%�%/ �V�, �,7.	 ,-./0/12 
�34%5�6783%9%34�.3 ��% �� »_8_� 
�/� 
7�G ��% ��.�. #$%&%� ��uv��� 
�37��� ��% 
'( _� �7�.� #'6{G 7A7
8#5%.� �Ë%4�/c� 
G�%4�	�{�. 

I I I. ����9�;< 
 3.1 �6783%9%3 �G%j ,-./0/12 �34%5 

�6783%9%3 �G6��. 

 3.2 #$%&%� �G%j ��% #8%�� [8_� �	cV8_.�G 
6��. 

 3.3 #$%&%��.| ��4�	�U� �G%j #$%&%� 
�o�3% 
{G��
� #7^�7�G ��4.�G6��. #$%&%��.| 
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8%3%7U�, 	Ê 76K/�z��j £�º�� 
%� 
.��F�%W�. 

 3.4 .��F6 �G%j ���.
(� (18) �©85�3%4�, �Ä (5) 
�W�#6 7c���,  9	%9	� .�%Â�� (90) 
$Ã/�D�
 ! �!.o�G 8%3�	�U�.4G6��. 

 3.5 '#8%�� ��' �G%j =� .��F��j ~6/c8	�#�^ 
��
7�K4/�.| =� E%�� �G6��. ¼#	% 
#8%�� ��z� �V	X� ���AL� ���¯G #8%k� 
r6, 
9c6K8�, .�k�l� �G�7 �^%4�	�{�. #8%�� �� 
���o�{G �� »!, .��F6, ���.| ��
r6 
�G�7L.� ��V�;7�7	� #8%k� 
r	��.� 
j£�. 
¼#	% #8%�� ��z� 
%� (4) .�k�¹8! 7c�� 
�^%4�	�{�. �G�	�����, #8%�� [8_.� .74�#lT� 
	Ê (2) .�k�¹ ��j  ��%�� ��
#u%6K8!�� 
�%l ! 7�/%XG�%W�. 

 3.6 .�k�l� �G%j, =� .��F��j =� #8%�� ��
%4� 
7�34��/�4��� �UA%�
X� �zuv ��%D��8 
$76/
 _� ��¯G $Ã/�L.� $��7%	ÅW�l� 
.| �57%W�. $��7%	$Ã/�, =� .�k�l�
� ��4�� 
#8%�� ��
� =� (1) �W�#´�  $%8����j #8%�� ��
� 	^� 
(2) �W�#´�%W�. 

  D�� ÎtÏ �EF�B):  
  =� ��
�	��%�� ~6/c8	�{G��
%79A�%4 £�º 

.�k�l� 72-�� �	�%7U� �6T��%XG .�k�l� 80-�� 
�4�	�{�. 

 3.7 #�� ���K) ��<:  (#8%6 #8%�� ��) 
  ��A#8%�� �� �G%j, �.l%� #8%�� ��
%�� �8	� 

7±%
%7%/, #$%&%� `�
4�.3 
�6uv�� `�8 
.�G6��. =� ��.� #$%&%��
� æ� �4�� �´��� 
(60) .�k�¹8_� ��A#8%�� [8! �^%4�	��W�. ��� 
�	�%7U� �´�/��(� (68) .�k�¹8! 7.	 �8%�. 

 3.8 q1�8 #8%�� [8! �G%j, =#	% .��F��.3L� 
7�DA%6��8_.� �E��'�{� �%�	A/�z�z�	��� .�	 
.º��%XG #8%�� [8.5G� �6��. =� 
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#$%&%��.| �%�A�\��4�j �!.o�/�4 
q1�8#8%�� [8_.� �W /�j
��� æ� �4�� 
�f^� (12) (.�%,q1�8� �!.o.�) .�k�¹� 
#8%�� [8! 7�DA%6��8! #$%&%� 8%3457�j 
~6/c8	���	��W�. �/	/�j .�	 .º�{G 
q1�8#8%�� [8! �	�%7U� ���
%�� (16) .�k�l� 
7.	 �8%�.  

  
%3� (4) .�k�¹�  q1�8 (¼oÁ �38��c7�) #8%�� [ 
8! �¹ :%�jl�85�j 
�G%4�	��W�. 

 3.9 ce�� £���;<:  
  =� 7�DA%6���� �79A.�h�j �U�8q1�8 ! 

���%XG�%W�. 

 3.10 �#7KW $uv�: �7�%
 .��F��j =� �#7KW 
$uv�/�%���A	'
%��6oW� �^%4�	�{�. $u 
v/�.| E%��%4� ~67��
 !, 	c��9%d�, �h�
 
 ! �G� .
  eG�  $uv%7�	W !  7�DA%6�� 

�/W�. »�%.� (50-80) ��/�j £�4%/ 
$uvX� /	'
L� ��6o��W�. ~67��
 !, 
�h�
 !, 	c��9%d� �G�7 �!.�%�G�%8W� 
$uv�. ��%�� ��
�� »_8! $uv�/	'
 �%w8 
��%�% #�^��. $uv� ÅW�#�%k� 
#:%^�3%4�	��W�. �7�%
 .��F��j 
$uve3A
�6W4/�.| E%��%4� 7%'%�	cVL� 
�^%4�	�{�. �#7KW$uv /�
� �	�%7U� �(� (8) 
.�k�¹8! 7.	 
j8%X G�%W�. 

IV. ���8��jN�V� -�=�-p$�V� 
 4.1 �� »_8! ��%�%�� ��6o�{G ��%�� #$%&%� 

8_.� �%�A�\��, uv.o( ��
#u%6k� '6�.'�� 
�]��%��c8%	/�
%4� ��%D��8� 8�Á��3�#3�� 
å�%69 .'�W�. 

 4.2 �� »! ��%�%{G q1�8#8%�� [8!, �DA� �� »! 
8�Á���� ��Gc�� ��
#u%6K� ���c8	��W�. ��� 
�]�� ���c8%	/�
%4� ��%D��8� 8�Á��3�j 
��6o��W�. 
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 4.3 #8%�� [8_.� �%�A�\��, ��8%3�8 S7M%
�8� 
L�%4� �W��#�6/� 	Ê 76K/�.3%	��j 
7c8 
	��W�. 

 4.4 #8%�� [8_� �7L.� �%�A�\��L� �]A2 E	W`�
 
L.� e3A !{� E	W`�
%U%6��8#u%U/�z� 
�z ¡��%4�	��W�.  

V. �-�� £��� (ÑmÉ 4
Ò/�)) ���K) ����N c��/��(�: 
 5.1 eG%� .��F6 ,� � ��(10) D�7�/�z��j, .�	 

.º�{G .�%,q1�8 #8%�� [8! 	T�F6 

.'�W�. ¼#	% �UA4
7£o��� æ� �4�� �-� (5) 
#�.	L� �	�%7U� ����� (20) #�.	L� �%n#� 
���
%4� $#79�o��%2 �%��. 

 5.2 (q��) �ÓH�: 
  .�%,q1�8#8%�� [8! ���c8	�{G��
�, 

7�DA%6�� 8! 
�Í�� 	T��� #¾K2 #:%��j uv.o( 
�UA%� 82 7�� �� »! k4�8��.� ��4�{8L� 
�#Ë�� �$ 8%	� ��%�%��4 3�F� �	cV%E7
�j 
��6o�#� ^,�%W�. 

VI. ����� �N-N�E	;< 
 6.1 $#79
#4%�A�: ���cb� �6783%9%385�j
���  

uv.o( 7�K4/��� u��D�. ���� 7�K4/�.3 
$#79
#4%�A� ¼#	% �� »_� ��
#u%6k�.| ���c 
8%	#/%.� �%�A�\��4�j  �!.o�#/^�%W�. 

 6.2 $#79
�: �6783%9%3 
��G $#79
o	cVL.� 
���
%
/�3%W� ��.�. u��D #$%&%��#3{� 
$#79
�. u��D� #
��4���7�� �7�%
 .��F6 
�	cV �0,G7�� $#79
o	cV �0�%2 #4%�A	% 
4�	�{�. �G%j $#79
� #
�G ��4/� #4%�A� 
�6(�:��l� ��6o�#�^�%W�. $#79
� �34%5 
�6783%9%3 ���c8	�� 7�M%�
$8%	�%4�	�{�. 
$#79
��4/� ��% �¶j #	�8_� �%T	%#� 
^�%W�. L.T�.��/��
%
�6�%6 8%3%8%3 5�j 
��.o�7�{G ��7	W �%
D� ! �%3��%4�	�{� 
$#79
�. 



��.��� ��. 
�	�
�����
� 

153 

 

 6.3 $#79
'( 5�j L.T�.��/��
%
�6�%6 ��.o� 
7�{G �/	X8!�z�	��� �%l ! �!.o��G 
�%W�. 

 

VII.  Z�q����	;< 
 7.1 �7�%
 .��F6 �	cV.40,G��
�, ¼#	% 

#8%�� ��z� £�º�� �0�/�4-� 9��%
� (75%) 
�%T6 
�6uv�%W�. #8%�� ��.| '%6ë� �UA%�86, 
7�DA%6 ��L.� �%T6 7�9D%�9 ! �l� �EA]	 
e3A
�6W4 `�8 !.�%o� ���4�é:38/�j 
$D69�o��W�. �� »! k4�8��6�� ���.| 
9	�o86o� �4{8L� #7W�.  

 7.2 �6783%9%3.4 $��
�Uc8	���, �%��� 8%	�8 �	� 
�%��8!, �2.��.��., �2.���.���., (NCC/NSS) 
$Ã/�8!, '($8%	�� �����8_.� #T%3�85�j �h% 
5�85%£8 �G� .
 ã#DA%��8%79A !�� �� »! 
k4�8��´.� �2»6 �z���#4%.� 
�#4%���.o�G 
7�DA%6��8!�� �7U� �z7D�{8L� �/	� ��% 
G�\A ! �%.� ��LG 7A7
8! $8%	� �%T	%4� 
�	��W�{8L� .'�%�. 

 7.3 �7U�L.� �	�U� �%U%	W4%4� =� .��F��j =� 
7�DA%6���� ¼#	% #8%�� ����� �.8 �%T��.| 10 
9��%
/�j 87�4%2 �%���. 

 7.4 �7U� å�%69 �� »! k4�8��6�� S8�%�%2 �67 
83%9%3% 7�DA%6�� ÅW�4
�.3 F%:� ��#D982, 
8%4�8%UA%�82/�2.��.��., �2.���.���. 8%	A� 
	��%�� �#DA%�
6 �G�7.	 �U�8%	.o�/�4�	� 
{�. �6783%9%3% 8%4�8�	��%��8!, �%��� 8% 
	�8 ���� !, �2.���.���., �2.��.��. �	��%�� 
8!, �6783%9%3% ÅW�42 �	��%��8! �G�74�j 
�.h�/��� 7�DA%6��8_.� �(�8, �7U� å�%69±� 
�U�8%	.o�/�4��� uv.o( �#DA%�
6 �7U� 
�z7D��%
%4� ��%�%�W�. 

 7.5 �6��%4 �7U� �%.� ��L� $8%	� �	����.o� 
/�4�	�{�. 
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 1. �	��%��8!{#7^� ��79 5�#3{�� 4%n 
8!. 

 2. ���cb� 8%	A�	��%���(�84�j #	�.o�/�4� 
��, �	��%��L.� b�A� D�
 !. �%��� 8%	�8 
�	��%��8_.� 8%	A/�j, ���cb��	��%��8_.� 
b�A�%4 ~6/c8	WD�
 ! .�5�7%4� �Rc8 
	��%�. 

 7.6 �7U� å�%69.'�%2 �U�8%	�� �#DA%�
6, 
��`�, ��`%�� !, �����/46W.�|� 
�{G 

3�, �����/46W.�|� 
�{G D�7� _.� �s�, 
��79 5�#3{�� 4%n{#7^�7�G D�7� ! 
�G� .
 7�9D%�9 5� �4 7�DA%6�� �(�8 �� »! 
k4�8��6�� �2»�%4� ��6o��W�. ���cb� 8%	A 
�	��%��{#9K� ��� D�7�/�z��j �(�8 ��6o��� 
.�h�j �7U� �z7D����. 

 7.7  ��%	A/�j �� »! k4�8��´.� �c��%
� �]�� 
�%4�	�{�. 

 7.8  Z�q�Ît�) 4
�) �9Ô% (8.^%#
K2) 
  �#	%�A�	#�%, �4%_.� 
�4fW !�� �é�� 

�#�% �4 8%	W 5%j �0�/�4-� 9��%
� (75%) 
�%T��
� =� 7�DA%6�� �6�
%W� �G� S7��'%2 
�36�� #u%UA.o�G �V�, =� ��%D 
��876K/�j (	Ê .��F6) �	�%7U� 10% (�/�) 
�%T6 �57z 7D��%2 S7��'%2�36�� �U�8%	 
�^�. 

 7.9  �%T6£�7� �57� 
j£G��z� 
�6Ë�¢ �%w84��� 
�#�V �� »! k4�8��´.� å�%69 �����, �67 
83%9%3%�	cV8! ,�¯G��
� ���
-� (15) D�7�� 
�r� �	cV%8Á#¾%56�� ��6o��W�.  

 7.10.  8.^%#
Kz� 
�6Ë�¢ :c���� �4��.| 	�c�� 
�#�V#4%.�%o� ��6o��W�. 

 7.11.  �%T6£�7� �57� .'�G��z� �79A�, ã#DA%��8 
.�k��j �6(�:��#l%, 8%	A/�.| �RE%7�z�	���, 
e6/�%4 .�5�X#	�8#5% .8%^� ��o%�W�. 

 7.12.  �%T6£�7� �5X8! =� ��%D��876K/�j =� 
�7W �%n#� �z7D�{. ���
%4�, =�� 	Ê� .�� 
F´8! =G%� 76K�%L�, e�� 
%�� .��F´8! 
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	^%�76K�%L� �	��W�{�. =� #$%&%� 8%3457�j 
�	�%7U� 8.^%#
K2 20% �%4� 
�T.o�/�4��^�. 

 7.13.  �%T6£�7�z� 8.^%#
K2, ��/ 76K#/�� 
�8	� 7¤ �%l%#
%, 
c(%#
% �%UA��. �lX� £�º 
�%T	��%/ 7�DA%6��8.5 �	cV.40�%2 �z7D� 
���. 

 7.14.  �%T6
�3 8.^%#
K2 �	�U�4�j.o�%/ 7�DA%6�� 
8!�� uv.o( .��F��j �
�$#79
� #
�� 
#8%�� �� ~6/c8	��%XG�%W�. 

 7.15.  7�DA%6��
�8!�� $�7 �7U� (.�#lW�l� 3c7�) 
�z7D�{G,��uv�� '( !: 

  1. u��D%
]	 u��D #$%&%�85�j ���{G 
.�Á£(�8!�� ��
%
 �6�%	�.| 

�37�.3 '( ! �z�	��� �´�%��7.	 
$�7%7U� �z7D��%XG�%W�. 

  2. $�7%7U�{� �#�V 7�DA%6��
� uv.o( 
�� »! k4�8��´.� å�%69#4%.� �	cV% 
8Á#¾%56�� ��6o�#�^�%W�. 

  3. #$%&%� 8%3%7U�4�j =��7W �%n#� 
$�7%7U� �z7D�{8L�. 

  4. $�7%7U� 8��º� ��
� ,��G 7�DA%6�� 

�8! ������G �#� .��F��.| ��/ 
u%��j �
�$#79
� #
�� #$%&%� ~6/�4% 
#�^�%W�. 

  5. 7�DA%6��
� �
�$#79
� #
�G .��F��j 

�37�j 7�DA%6��8_.� �s� �z7D
c4�%4 
�	�%7U� �s�.^h��� ��. 7�DA%6��
�±� =� 
�U�8�cl� �z7D��� $#79
� 
j8� #$%&%� 
~6/c8	��%2 �z7D�#�^�%W�. 

  6. ���4 u%��j 7�DA%6��
� $#79
� #
�#r%! 

�37�.3 ��3u��j �.]h��� �%l ! 7G�� 
.^h�j ��. 7�DA%6��
�L.� ��
� ~6/c8	� 
{G��z� 
������ ! �� »_8! �c��%
��� 
�	cV%8Á#¾%5.� 4®%��4� ���4��W�. 

VIII.  �9���AN
��) $Ô�t�A%: 
 8.1 �6783%9%3 
��G ��.T�. #$%&%�8_.� =�� 

e�� .��F6 �	cV8_.� #'%DA#�o6 ��%�%{G 
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��z#7^� #'%DA#�o��.| �%w8±z�	�¤� #'%DA ! 
uv.o( �� »_85�j
��� 	^� #'%DA#�o6 7% � 
#'%DAu%h� (8RF�2u%h�) ��%�%�� ���
��� 
.'46�%2 �!.o( 	^�� #u%6k� �� @(�
� 
�/�, 
���j
��� ¼#	% �	cV¥� �79A�%4 #'%DA#�o´ 
8! �	cV%8Á#¾%56 �c��%
�{G�%W�. 

 
 �9����-mt��L 	�X�: 

1. =#G% 	#^% 7%'8/�j �/	.�0#�^ �-� 
(5) #'%DA !                           (05X 2=10) 

2. �.�h��� �´ (6) #'%DA !�� 	Ê��/�j 
87�4%.� �/	.�0#�^7.                   (06 X 6=36) 

3. �.�h��� 	^� (2) #'%DA !�� �Ä��/�j 
87�4%.� �/	.�0#�^7.                   (02 X 12=24) 

   �.8 �0��� (70) �%6�� 
�%w8%#'%DA#�o6 ��%�� �� »_8_.� �%�A�\��4�j 
�!.o�/W�. 

 8.2 �$8%	� #'%DA#�o6 ��%�%{G��
� �	cV%8Á#¾% 
56�� =� u%�A �UA%�8.|#4% uv.o( �� »! 
k4�8��´#�#4% ��%4� #��%XG�%W�. 

 8.3 �	cV%
�/�o�.| 	��A�RE%7� 
�3
�6/�.�% 
Ê� 
������ ! �	cV%8Á#¾%56�� � 7�K4 
/�j �Rc8	��%XG�%W�. 

 8.4 	^�, 
%3� .��F6 �	cV8_.� ¼#	% #8%�� ��z� 	Ê 
#'%DA#�o´8! �6783%9%3±� ���� �UA%�8.	 
.�%^� ��%�%���� ���
��� =� .'46�%2 
�!.o( 	^�� #u%6k� �� @(�
��� 7�#U4�%�� 
�	cV%8Á#¾%56 �	cV8! 4®%��4� 
�/W�. 

VIII. �	cV8! 
 9.1 �	cVL.� �c���, ��4�, #8%k� 
r6 ������ 

#8%�� [8! �G�74�¯G 7�9D%�9 ! �6783% 
9%3 $��\c8	�{�. 7�DA%6��8! �	cV8!�� �R4� 
	T�F6 .'�W�. ¼#	% .��F��.|L� �7�%
� 
�6783%9%3%�3 �	cV �^%4�	�{�. �o,��
�(�3 
U�8� S78�.4�G =� 7�DA%6��.4L� �	cV.4 
0�%2 �z7D����. �	cV ,� � =G	�W�#��z� (90 
��
�(�) �r� =� 7�DA%6��.4L� �	cV%��� 7��#�%8%2 
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�z7D����. �.�h��� 7�DA%6®� �	cV%
3/�  
#8%o�4��{8, �¹ 7�DA%6��8_�%4� '6� .'�8 ,� � 
�.]h��� ��#��8! 
��84%.Wh�j �	�#9%U 
82 (�27�T�#3l6) �/	 ��3%��j =#o%�»�� 
�E�$%4� #	�.o�/W�. �/	� �·6E 5�j 
7�DA%6��.4 �	cV �0�%2 �z7D��%2 �%���% 
/,� �	cV%���4�j 
�G� ��/%#�^,�%£�. 
7�DA%6�� ���#�%£G��z �r� �4%5�j 
�G� $�% 
7
 �0�� 7%¯8L� �27�T�#3l6 �072 7�9D%�9  
#5%.� �R%E�$%4 ����� ��� �	cV%8Á#¾%56�� 
S8�% #�^,�%£�. �.�h��� 7�DA%6�� $�%7
 
�0��
j 8%2 ��%�%8%.� 7G%j �27�T�#3l6 
��%	AX� #	�.o�/W�. ���z#�j �#
RKW/�
� 

���� ,�# ^�� �	cV%8Á#¾%56 �4�	�{�. 
�#	%���.o( ��#��� �#
RK�{G��
� eG��  
5�j £�4%/ =� ����� S7��'%2�36 §��8	�{�. 
��� .5 S7��'%2�36�� 
�Í4��%�. �����, 
8.^/�8_� å�%698_��¯G ��#o%6(� ���
-� 
D�7�/�
8� S7��'%2�36�� 
j8W�. 
S7��'%2�36, 
�67%�8�����L.� �z���#4%.� 
�c��%
� S8.�%��.  

 9.2 E�G#9K� 7�E%�/�j.�( 7�DA%6��8!�� ��%4�.4 
.7#�% �R]�%#4% �	cV �0,G��
� �o�� (30) ��
�l� 
�U�8��4� �z7D��%XG�%W�. �G%j � 
7�E%�/�j.�( 7�DA%6��8! uv.o( �6(�:��¹ 
8! ����� �	cV%8Á#¾%56�� �#�V �2»(� 

j8� �z7%D� 7% �#�^�%W�.  

 9.3 ��% 
������ _� 7�T48	�%4� ~6/c8	��� u��D 
/�
� #4%�A� #
��4 7�DA%6��8_.� �(�8 �6783% 
9%3 $�A%��{�. $�A%�
� ��uv��� �.]h��� 
��#��8! �\4�j.o(%j, 7�DA%6�� �0 D�7�/� 
z��j #	�%e3� �	cV%8Á#¾%5.� ���4��W�. 

�67%�8����� �]��:3� ���c8	�{�. �6783% 
9%3 �%j�%3�8 �6(�:��¹8_� 7�DA%6�� #
��4 
#&k�.| ¾%2�� ����¹8_� $�A%�
/�.| �0 
D�7�/�z��j 
j£�. ���4%4 8%	W ! .8%^� 
=� 7�DA%6��L.� :3� ��� 7±%2 �6783%9%3±� 
�U�8%	�^%4�	�{�. 
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 9.4  	
��
	�e�	�: ,-./0/12 �34%5�6783%                                                           
9%34�.3 ��% �	cV8_� $uv _� #$%T8��8_� 
�34%5E%K4�j �%n.� ��%�%�%z� ��6o��%z� 
�z7D�{8L�. 

X.  Y
����v�� 

 10.1 ��% ��.�. �	��%��8!{� 30:70 �G �z�%�/�j 
�EA]	e3A
�6W4X� .��F�]A �	cVL� �^%4� 
	�{�. �G%j 75% �%T��
� ,3A�%4 �%6�� 

�6uv�%L� #
��4�	��W�. �EA]	e3A
�6W4 
/�j £�º�%6�� $#�A8�%4� �^%4�	����. 
�EA]	��
$76/
 ! ~6/�4%��4 7�DA%6�� 
8.5 �%n.� .��F�]A�	cV4�j �.h�o�{8L�. 
�EA ]	�	cV8_.� :3�, �6783%9%3±� ��6o�{ 
G��z�r� 
�6uv�%L� #
%(c�� #u%6k�j (æ� � 
4�� .��F�]A�	cV±� �0D�7�� �r�) $D69� 
o��W�. 

 10.2 4�Lv% c�_) �	L) �8F��L ���q��: 
  �EA]	�	cV (.���
%6 �7�	W�, �UA.��F6 

�	cV, �S�2.�|�) �G�7 #8%�� �� ���o�{G 
�UA%�8/2 �.G e3A
�6W4� 
�/W�. 
%� 
.�k�¹� =� #8%�� ��.| �#|Wj ��¶� .�|�.| 
.�k�l� 8W�%{#r%!, �EA]	 ���� .�Q� 
.��F�]A �	cVL� 30:70 �G �z�%�/�3%W� 
�	��W�{8. ¼#	% #8%�� ��.|L� �#|Wj 
��¶� .�|�j, �%.���L� $8%	� 
%3� `�8 ! 
�^%4�	�{�. 

  1. �%T6 (�	�%7U�)    - 05 

  2. .���
%6 �7�	W� (�	�%7U�) - 10 

  3. �UA.��F6 �	cV (�	�%7U�) - 10 

  4. �S�2.�|� (�	�%7U�)  - 05 

7�DA%6��8_.� �%T6
�3L.� �z�%�/�j 
j8%XG 
�%6{8! �%.�#'6{�. 
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 10.3 3�Z�Y
����v��: .��F�]A�	cV±� �	(e3A
�6 
W4� �^%4�	�{�. �/	��3%�� �EA]	�	�#9% 
U8/z� u%�A�	�#9%U8/z� e3A
�6W4� 
���.  

 10.4 	^� �	�#9%U86 
j£G #&K8! ����� 
7A�A%�� ,�6�4%4 	Ê #&K8.5 ������{G� 
.�h�j �7L.� 9	%9	�4%4�	�{� #&k�. �G%j 
7A�A%�� ,�6�4%4 	Ê#&K8#5�%! �U�8�% 
4%j, � �/	��3%[8! eG%��� =� �	�#9%U 
8#
%/#u%6k� .'46#��� �#W% e3A
�6W4� 
�/ 
W�. eG%� �	�#9%U82 
j8�4 #&k� �]�� 
�%4�	�{�. 

 10.5 �	%���	��%	�����: �#|Wj ��¶� .�|��^% 
£G �	%��8! �	��	�{G��
� =� 7£é�3 �	%�� 
�	��%	����� 
�6uv�%L� �^%4�	��W�. 7£é 
#�U%7�, '%6T��� �\A%�8/2, �.�h�j S7�� 
'%2�36 å�%69.'�G ���6G �\A%�8/2 
�G�7	� �4�%4�	�{� �����. 

 10.6 #8%�� ��.
L� �UA%�8.	L� £��¤� 7�DA%6��8_.� 
���o� (:ck� u%��) 7�34��/j: ��% �� »! k4� 
8��6�%�� ¼#	% .��F�]A/��� ¼#	% #8%�� ��z� 
7�DA%6��8_.� ���o�(:ck�u%��) �-4�{G��z� 
��c8	W ! 
�/��79A�%4 �
��	�#9%U
8_� 

7c8	W _� ��o%�W�. 

XI. �8F���) �N-N�E	;< 
 11.1 #&k� �G%j, =� #8%�� ��j 7�DA%6��L.� 

7�9%3%6�/��� ��%D��8 $8�
� ¨'�o�{G 
�V	$�c8�%W�. (O, A+, A,  B+, B, C+, C, F, AB)  

 11.2 #&k� #�%4|�: ��� =r�� (9) #�%4|� #&k�=� 
��D%4�%W�.  

  =r�� (9) #�%4|� #&k�=� ��D%4/�j, ¼#	% 
�V	#&K�, #8%�� ��j 7�DA%6��L.� 7�9%3%6� 
/��� ��%D��8$8�
� ¨'�o�{G, ���A%,3A 
�%4 #&k� #�%4|%4� 7�34����. 
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c�(�8F��L �8F) �-��L) -(�e�: 

#&k� #&k� #�%4�|� % �%6�� 
O 10 95 -100% 
A+ 9 90-94.99% 
A 8 80-89.99% 
B+ 7 70-79.99% 
B 6 60-69.99% 
C+ 5 50-59.99% 
C 4 40-49.99% 
F 0 Less than 40 
AB 0 Absent 

 
 
 11.3 �(��(� �8F) �-��L) (GPA) 
  =� 7�DA%6��L.� =� #8%�� ���� ��%D��8$8�
 

/�.| ¨'�84%W� �T�. #8%�� ��j 3E�{G 
.�k�l� #�%4Q8_.� �.8�8.4 #8%�� [85�.3 
.�k�¹ 8_.� �.8�8.8%Ê �	�¤ 8��G�%W� 
���. 

 11.4 =� .��F��.3 9	%9	� #&k� #�%4|� (SGPA): =� 
7�DA%6�� =� .��F��j 7A�A� #8%�� [85�j #
��4 
.�k�l� #�%4Q8_.� �.8�8.4 � .��F��j 
� 7�DA%6�� #
��4 .�k�¹8_.� �.8 �s� .8%Ê 
�	��%j 8��G e3A�%W� SGPA. #&k� #�%4Q8.5 
	Ê D9%�9
%
 5�#3�� æ��W�. .��F��.3 
9	%9	� #&k� #�%4|� (SGPA) .��F�]A/�.3 =� 
7�DA%6��L.� ��8� ��%D��8$8�
./ 
�6W 
4�{�. 

 11.5 9	%9	� £��#3lc7� #&k� #�%4|� (CGPA): ¼#	% 
.��F��.|L� �7�%
� =� 7�DA%6�� ��% #8%�� [ 
85��� »�� #
��4 .�k�l� #�%4Q8_.� ,8.4, 
�,7.	 7�DA%6�� #
��4 �.8 .�k�¹8_.� �s� 
.8%Ê �	��%j 8��G e3A�%£� CGPA. 

 11.6 u��D� 3E�{G��
� 9	%9	� #&k� #�%4|� (C) �� 
#&k�  7�DA%6�� #
��4�	��W�. 
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 11.7 �EA]	 ��¶� .�|�
� $#�A8� £�º �%6�� �� 
�G�	����� .��F6 �	cV �0,G��
�, �EA]	 
��¶� .�|�j �%T6 
�6uv�%4�	�{�. 

 11.8 ¼#	% #8%�� ��z� T4��%2 #7^ £�º #&k� (��) 
�W�. 7�DA%6��8_.� 7�T4o(�8 ¼#	%.��F6 
�	cV{#9K� ��%�%{8L� ��/ .��F6 $�A%� 

/�z �r� $��\.o��8L� .'��. 

 11.9 =� 7�DA%6�� =� #8%�� ��j �:�  (F) #&k� #
�84% 
.Wh�j � 7�DA%6���� .��F6 .$%#�%K2 
�z7D�{8L� ��. 7�DA%6�� ��/ u%��.| ».� � 
#8%�� ��.| �	cV �0�%2 �z7D�{G,�%W�. 

 11.10 .��F6 �	cV8!�� �T7� .�|�/�³�.�|�� �	cV 
8! 
��G��. 

XII. �8F)���Ö�< 

 12.1  ��	G� �8F) t��m��:): 
  ¼#	% .��F��.|L� �7�%
� 7�DA%6��8!�� 

�6783%9%3 =é 7�� #&k� ��#o%6(� 
j£�. =� 
.��F��j 7�DA%6�� ���� ¼#	% #8%�� ��z� 3E�� 
#&k�, #&k� #�%4|� �G�7 �!.�%�G�%4�	�{� 
#&k� ��#o%6(�. �U�8� #8%�� [8! �.^h�j �7¥ 
3E�� #&K� #&k� #�%4Q� ���.| .�k�¹� #&k� 
��#o%6(�j #'6{�. 

 12.2.  c���� �8F) t��m��:): 
  ¼#	% .��F��.3L� #&k� #�%4Q8!, .��F�7 

�%
9	%9	� #&k� #�%4|� (CGPA), ��. �. #$%&%��
� 
7�DA%6���� 3E�� �.8, �V	#&k� #�%4�|�, 3E�� 
#&k� #�%4|�.| 9��%
� �G�7 �!.�%�G�%W�, 
#$%&%��.| �7�%
� 
j£G �7�%
 #&k� 
��#o%6(�. 

 
XIII. 	B) �e�����(�;< 
 13.1.  ��% .��F´85��� ¼#	% 7�DA%6��L� 	T�F6 .'� 

G #8%�� [8_.� 7�9D%�9 ! (.��F68%6k��� 
$�%7
), .��F6 �	�E��� =� �%�/�z��j 
�	cV%7�E%�/�j 
j8W�. 
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 13.2.  ä
A.��F6 
  �
%#	%�A�, �l� =��7%�%
%7%/, 4%UÍ�8�8! 

�Gc �Í%/3 5�j �7�%
.��F6 �	cV �0 
�%2 8��4%.� #�%4%j ��� ä
A.��F�%4� �	�� 
W�{�. ä
A.��F��j 7�DA%6���� ��
� ,�	%.� 
�.G �	cV �%n� �0�� .��F6 ~6/c8	��%2 
�%U�{�. �$8%	� ä
A.��F��
%4� �#�V�{G 
7�DA%6�� �7�%
 .��F6 �	cV �0,G��
%7 
9A�%4 ��% ��
$76/
 _� '( ! $8%	� 
#
	#/ ~6/c8	���	��W�.  ä
A.��F��2 8c��j 
=	7�	� �%n#� =� 7�DA%6���� 
j».  

 13.3.  =� 7�DA%6��, =� #8%�� �� ~6/c8	�{G��
%79A 
�%4 8%	A ! 
�67���%/ �·6E/�j (�%T	%8% 
4�� e3� �#|Wj ~6/c8	��%��	�{8/�	��	��% 
XG��3U�8� �%T6 £�X^%4�	�{8) �4%!�� 

�Í�� ��4/�z��j ��/ u%��#
%.�%o�, �� »! 
�����L.� �z���#4%.� #8%�� �� 7cÊ� �0�%XG 
�%W�.  �/	� 7�DA%6��8!, �6783%9%34�j 
�G� 
�2»6 #	�%e3� �z7%D� 7% �4�	��W�. 

 13.4.  c������	G� -(/� �/k� 6��l$): 
  =� 7�DA%6���� =� #8%�� ��j, T4�{G��
%79A�%4 

�� (C) #&k� #
�%2 8��4%.� #�%4%j, �#� #8%�� �� 
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8%	W ! �G�7 e3� 
9�o��.o(��.^G� 8.^ 
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�6Ë�¢8%3#/�� 7�DA%6��.4 �6783%9%3% 
�	cV85�j 
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 13.9 8%3%8%3 5�.3 L. T�. ��L.� 
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