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���0�H� 	 ����4# � ���
� �hF �� �BV � 3��F 3���4#���F��2C� .	 � �
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��� �T��; RL�
�0	 ���4��M	R ; 
�F'D # �� �Q
�F'�	  
���
 	 

 
��Q��'�	 ���.  
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�� #  

��' �����	 �0
� N �
��	 DOX  �� �� 3��[2�� �� h7 5�
i���� ��
�(
� COMSOL  

�
����# D�'� �F� 5�
i����'� �
	 H���Q
�� ��� ��'� �BF	  

3- 
�; L�
�j 
���
 �� ��T
	 �0	 ���=  
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# (STS Approach)  
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 ='���V 

- ��6J d��7 �� 
�62�� 

-   ��6J 	��I< i�[� =''T; 

- �'���2< 	@��� ���
��< 

•  
$�	� ��V� � $�	� 

-  S�0 ���� ='���V 

- S�0 ���� ='���V �� S��C�� 

-  #2��� 5�T��� 	(D�� 
�6
 

-  ����F ?��� 	��I< i�[� 
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K� ��V1!� 
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�62�� 

-  �V�� \��; 3�� �'��; 
�62�� 
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� 	��'� 

  �!�� ;�/� ;��1!� 

  q�Vj Z�K!�1E � ��� 
��TE r�i! 

- ����� �'���2< 

- ?���� �'���2< 

- ��!� ��6J �'���2< 

- �0 ?�
�� 

- ?�
�� 3��� #2!+�� �!q" 
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�� �'���2<  
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-  ?�2!+���2��� ���� ���� 
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- �0 ����;��+'� 
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- ='2F� 3���F ��2� 	�0 =':;��< 
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-  ��*�B;��+'� )'<��;�('�4 )'2�g� {��M 

 - ��*���2��� � 3]� Ru@�;  

  �������. � ����	  1K3 

- 	� �2�0 	��'�g R ������F R	� �2�0 =';����F 

 -  ������F / =';����F  

 ;��	 �& 
W�!� 
��&�" )�
" � *���� :�����E s�E � 
�*�.�1�� 
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��F�2'� � ��h<��!F :#*�!� 	@��� 
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P�;'$�^6��� :�?� 3��Q 
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#���F  �
�� ���� �F# �+;')�0	 �'
�'(�+ #R ������	 

*�+*��# ��  :;��< 5h��T; �T*�%�'=�0  .��� 

 S�0�G; :�� 5
����0	 !D" #  0��Q 
�F �# R � �� ��^ � x�B;
�'= 
�:;	 .�D" �  

 �Q��'�	  ) ��+T�Flipped Classroom( 

P�;'$�^6��� :�?� ��2C� R�hF �� �BV	 ����4# �)�R�0�H�   � �T*�%� �
 (... � 5g�G�#���F  � �H��� �. � YC� �� �hF 
� �#������< . 

 S�0�(
� :�N �6; � �hF 
� ���T;�d ��G2�� �+[; ��	 .�!:�� �. � 

 3�Q
�F�0	  !D"#  )Hands-On Workshops ( 

P�;'$
�(Q�� :	 3�Q
�F�0	 !D" # ���	 �+; L���4' )�0	 �'
�'(�+# � �����' <�+���+#R 7'`^��# B� �'����	�0	 n��F'�;�	. 

 S�0�G; :�� 5
����0	 !D" # ���4 �#� �+; � �0
�(�� ��')�0	 � 
� 3��[2�� �
��'
�'(�). 

 YC��0	  0��Q#  D� �' �0
�� 

P�;'$
�(Q�� :	 D� � YC� 5��!Z'
�� N*�_ �
�� 
�
�4�� � �0	�0	 M�'� � 
�'
�'(�) *�!�# *�+*�� �# . 

 S�0�G; :�� 5
����0	 7�B;
�#  ����; � #� !C;'� D!" 5�"h7� �G� �#. 

 �
�� �T*�%�	  )Case Studies ( 

P�;'$�
�� :# !C; �'� �
�� 5�T*�%�	 TV��# 3@��< ���0	 � 
� d
��'
�'(�) �0���
�F �	 �  �!" 
� ?4�2�#. 

 S�0D" u
� :'d�; �0���
�F �� 	 !D"#  N*�_ ��0 	 � 
� ��Z���= .3��. 

 ?���4�0	  h�4�=  �
� ����#    ���� 

P�;'$ ?���4 �� 3��[2�� :�0	 h�4 �= ���	 �
����#  0�[� u
� � N���'O  .3
�� ��7 
� 

 S�0�� �
�M��� ?��F O0��
 :�K ����� � #� �^6��� `TP � 5�V x�G��?� . 

�2B� L���4#  GC; ��'d  )Inquiry-Based Learning ( 
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B� �� 3��[2��'� ��� 	�0    �� � �0
�(
�	  ����4 # 

P�;'$ �� �� 3��[2�� :�0
�(
�	 B�' ����	 ����4 �# ���	 0�[� �2�� u
�' O  <'X'3�  � ���������')  *�+*��# � 5h��T; �'@�*��+# . 

 S�0��; :'� �Q��'�	 0�[� 'O  < 'X'3� �(
� �� N �^6��� ���T;�?� .��2C� ��  
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&�
�V�E) �"������ O�� (H  

�'*�T
O'� ��7 
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  �; ?�'� ?���4         30 ��
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1. Reed, W. F. (2025). Biophysics: Physical Processes Underlying the Living State. John Wiley & Sons. 

2. Tripathy, U. (2025). Biochemical and Biophysical Methods in Molecular and Cellular Biology. 

Springer 

3. Wang, H., & Li, G. (2018). Membrane Biophysics: New Insights and Methods. Singapore: Springer. 

4. Allewell, N. M. (2016). Molecular biophysics for the life sciences. Springer. 

5. Stein, W. D., & Litman, T. (2015). Channels, carriers, and pumps an introduction to membrane 

transport. London, England: Academic Press. 

6. Liang, S., & Borondo, F. (2015). Methods in molecular biophysics: Structure, dynamics, function. 

London: Koros Press. 

7. Bialek, W. S. (2012). Biophysics: Searching for principles. Princeton: Princeton University Press. 

8. Jackson, M. B. (2010). Molecular and cellular biophysics. Cambridge: Cambridge Univ. Press. 

9. Raicu, V. (2010). Integrated molecular and cellular biophysics. Place of publication not identified: 

Springer.  
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 (... � 5g�G�#���F   �H��� �. � YC� �� �hF 
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�(Q�� :	 D� � YC� 5��!Z'
�� N*�_ �
�� 
�
�4�� � �0	�0	 M�'� ����� 
�#  :;��<'=.  

 S�0�G; :�� 5
����0	 7�B;
�#  ����; � #� !C;'� D!" 5�"h7� �G� �#  

 �
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�� :# !C; �'� �
�� 5�T*�%�	 TV��# 3@��< ���0	 ����� 
� d
��# :;��<'=.  

 S�0D" u
� :'d�; �0���
�F �� 	 !D"#  N*�_ ��0 	 � 
� ��Z���= 3��..  

 ?���4�0	  h�4�=  �
� ����#    ����  
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1. Donev, R., (2024). Advances in protein chemistry and structural biology. Elsevier.  

٢. Reetz, M. T., Sun, Z., & Qu, G. (2023). Enzyme engineering: selective catalysts for applications in 

biotechnology, organic chemistry, and life science. John Wiley & Sons.  
3. Rousselot-Pailley, P. and Iranzo, O. eds. (2023). Peptide and Protein Engineering for Biotechnological 

and Therapeutic Applications. World Scientific.  

4. Marques, A.D., (2022). Machine Learning for Protein Engineering. In Handbook of Machine Learning 

Applications for Genomics (pp. 19-29). Singapore: Springer Nature Singapore. 

5. Lee, S.Y., Nielsen, J. and Stephanopoulos, G., (2021). Protein engineering: tools and applications. John 

Wiley & Sons. 
6. Gomes, C. M. (2019). Protein misfolding diseases: Methods and protocols. New York, NY: Humana 

Press 
7. Bornscheuer, U. T., & Höhne, M. (2018). Protein engineering: Methods and protocols. New York, NY: 

Humana Press. 
8. Hacker, D. L. (2018). Recombinant protein expression in mammalian cells: Methods and protocols. New 

York: Humana Press. 

9. Karabencheva-Christova, T., & Christov, C. (2018). Computational molecular modelling in structural 

biology. Cambridge, MA: Academic Press is an imprint of Elsevier. 

10. Poluri, K. M., & Gulati, K. (2017). Protein Engineering Techniques: Gateways to Synthetic Protein 

Universe. Singapore: Springer Singapore. 

11. Sheehan, M. N. (2013). Protein engineering: Design, selection and applications. New York: Nova 
Science. 

12. Endō, Y., Takai, K., & Ueda, T. (2010). Cell-free protein production methods and protocols. New 
York: Humana Press. 
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