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Scheme for M.Sc. Microbiology NEP 2020

For One Year PG programme
Scheme C-1: (For the course of science having major practicum components)

M.Sc. Microbiology I Semester

S.No. | Course Course Name Total | Credit | End Internal
Code Marks (s) Semester Marks
Exam Marks
Max. | Min. | Max. | Min
1. CC-31 Research 100 6 60 24 40 16
Methodology and
Scientific
Communication
Skills
2. CC-32 Project Proposal and 100 6 60 24 40 16
Presentation
3. PC-31 Practical - 1 100 4 60 24 40 16
4, PC-32 Practical — II 100 4 60 24 40 16
5. - Internship/Seminar 100 2 - - 100 | 40
Grand Total 22




Part A :Introduction

Program-

Class: M.Sc. Year: Ist Semester: Ist Session: 2025-2026

Subject: Microbiology

Course Code

CC-31

Course Title

Research Methodology and Scientific Communication

Course Type

Core Course

Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

Course Learning
outcomes (CLO)

The objectives of this course are to give background on history of
science, emphasizing methodologies used to do research, use
framework of these methodologies for understanding effective lab
practices and scientific communication and appreciate scientific
ethics. Upon successful completion of the course, the students
should be able to: -

Understand history and methodologies of scientific research,
applying these to recent published papers

1. Understand the fundamental principles, importance, and
types of research, and develop the ability to design and
formulate scientific research problems and hypotheses.

2. Identify appropriate data collection methods and distinguish
between types and sources of data used in scientific
research.

3. Apply various statistical and qualitative tools to analyze and
interpret scientific data effectively.

4. Develop skills for writing scientific reports, project
proposals, and theses with proper structure, referencing, and
language.

5. Demonstrate an understanding of research ethics,
plagiarism, intellectual property rights, and the
responsibilities of scientific conduct.

Credit Value

6

Total Marks

Max. Marks: 40+60 Min. Passing Marks : 40




Part B : Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/per credit

Total Lectures : 90 hours

Unit

Topics

Number of
Lectures

Understand and practice scientific reading, writing and presentations;
Appreciate scientific ethics through case studies History of Science and
Science  Methodologies: Empirical science; scientific method;
manipulative experiments and controls; deductive and inductive
reasoning; descriptive science; reductionist vs holistic biology.
Preparation of Research: Choosing a mentor, lab and research question;
maintaining a lab notebook.
Activity-

1. Group discussion on scientific methods.

2. Slide preparation of scientific presentation.

3. Demonstration of Lab ethics, questioner preparation, log book

maintenance.

18

11

Process of Communication: Concept of effective communication- setting
clear goals for communication; determining outcomes and results;
initiating communication; avoiding breakdowns while communicating;
creating value in conversation; barriers to effective communication; non-
verbal communication-interpreting non-verbal cues; importance of body
language, power of effective listening; recognizing cultural differences.
Activity-

1. Workshops focused on academic writing, public speaking

2. Workshop on body language and effective listening.

3. Poster presentation on review papers.

18

11

Presentation skills - formal presentation skills; preparing and presenting
using over-head projector, PowerPoint; defending interrogation;
scientific poster preparation & presentation; participating in group
discussions; Computing skills for scientific research - web browsing for
information search; search engines and their mechanism of searching;
hidden Web and its importance in scientific research; internet as a
medium of interaction between scientists; effective email strategy using
the right tone and conciseness.
Activity-

1. Presentation, preparation on research paper.

2. Virtual webinar preparation for interaction between scientist and

students.

3. Report making on different web browsing for scientific research.

18

10%

Scientific Communication: Technical writing skills - types of reports;
layout of a formal report; scientific writing skills - importance of
communicating science; problems while writing a scientific document;
plagiarism, software for plagiarism; scientific publication writing:
elements of a scientific paper including abstract, introduction, materials
& methods, results, discussion, references; drafting titles and framing

18




abstracts; publishing scientific papers - peer review process and
problems, recent developments such as open access; plagiarism;
characteristics of effective technical communication; scientific
presentations; ethical issues; scientific misconduct.

Activity-

1. Draft preparation on paper writing and plagiarism checking.
2. Activity on scientific communication in related JOURNALS for

paper publication.
3. Database generation on reference management software tools.
vy | Biostatistics: Probability: counting, conditional probability, discrete and 18

continuous random variables; Error propagation; Populations and
samples, expectation, parametric tests of statistical significance,
nonparametric hypothesis tests, linear regression, correlation & causality,
analysis of variance, factorial experiment design. Introduction and
applications of SPSS and R softwares.

Activity-

1. Draft preparation on paper writing and plagiarism checking.

2. Activity on scientific communication in related JOURNALS for
paper publication.

3. Database generation on reference management software tools.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific Research.
Oxford: Oxford University Press. 2001.

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington, D.C.:
National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New York:
Wiley. 1987.

7. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

SWAYAM CENTRAL For All Courses
https://swayamopenid.b2clogin.com/

1. https://archive.nptel.ac.in/courses/127/106/127106227/
2. https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
3. https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf



https://swayamopenid.b2clogin.com/
https://archive.nptel.ac.in/courses/127/106/127106227/
https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf

https://www.researchgate.net/publication/285385784 Core_Skills_for Effective Scien
ce_Communication_A_Teaching Resource for Undergraduate Science Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%201%20SP

SS.pdf
http://www.mphindigranthacademy.org



https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 03.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A) : Three Very Short 03 x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 08 = 32
Questions (200 Words Each)
Section (C) : Two Long 02x11=22

Questions (500 Words Each)

Total

60




Part A: Introduction

Program- Class: M.Sc. Year: Ist Semester: 1 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-31

2 | Course Title

Lab Work for Research Methodology and Scientific
Communication (Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to give background on history of
science, emphasizing methodologies used to do research, use
framework of these methodologies for understanding effective lab
practices and scientific communication and appreciate scientific
ethics. Upon successful completion of the course, the students should
be able to: -
Understand history and methodologies of scientific research, applying
these to recent published papers
1. Understand the fundamental principles, importance, and types
of research, and develop the ability to design and formulate
scientific research problems and hypotheses.
2. Identify appropriate data collection methods and distinguish
between types and sources of data used in scientific research.
3. Apply various statistical and qualitative tools to analyze and
interpret scientific data effectively.
4. Develop skills for writing scientific reports, project proposals,
and theses with proper structure, referencing, and language.
5. Demonstrate an understanding of research ethics, plagiarism,
intellectual property rights, and the responsibilities of scientific
conduct.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week
Total Lectures: (15*8) 120 hours

List of Practicals

R R O

Designing a Research Problem and Hypothesis

Preparation of a Research Design and Sampling Plan

Data Collection with sampling methods, interview and questionnaire
Observation and Focus Group Discussion (FGD) Simulation

Categorizing and Classifying Data Types

Descriptive Statistical Analysis Using MS Excel/SPSS

Graphical Representation of Data

Qualitative and quantitative Analysis using different scientific instruments
Scientific Report Writing and Referencing Practice

10 Case Study on Research Ethics and Plagiarism
11. Software handling and presentation Statistical tools

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001.

On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.
Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

SWAYAM CENTRAL For All Courses
https://swayamopenid.b2clogin.com/

=

AR

https://archive.nptel.ac.in/courses/127/106/127106227/
https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf
https://www.researchgate.net/publication/285385784 Core_Skills_for Effective Scien
ce_Communication_A_Teaching Resource for Undergraduate_Science Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%201%20SP

SS.pdf
http//www.mphindigranthacademy.org



https://swayamopenid.b2clogin.com/
https://archive.nptel.ac.in/courses/127/106/127106227/
https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10




Part A: Introduction

Program-

Class: M.Sc. Year: Ist Sem-Ist Session: 2025-2026

Subject: Microbiology

Course Code

CC-32

Course Title

Project Proposal preparation & Presentation

Course Type

Core Course

Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)

The purpose of this course is to help students organize ideas,
material and objectives for their dissertation and to begin
development of communication skills and to prepare the students to
present their topic of research and explain its importance to their
fellow classmates and teachers.

1. Understand the structure, purpose, and essential components of a
scientific research proposal in microbiology.

2. Identify relevant research gaps through literature review and
formulate clear research problems, objectives, and hypotheses.

3. Design scientifically sound experimental methodologies,
including selection of appropriate microbiological techniques and
instrumentation.

4. Develop complete, well-structured project proposals including
timelines and budgets, following proper scientific writing practices.
5. Demonstrate effective oral and visual communication skills
through proposal presentation and respond to peer and faculty
evaluations.

Credit Value

6

Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week

Total Lectures : 90 hours

Unit

Topics

Number of
Lectures

Introduction to Research and Proposal Writing: Definition and
importance of research proposals. Types of research (basic, applied,
clinical) in microbiology. Key components of a scientific research
proposal. Characteristics of a good proposal.
Common challenges and errors in proposal preparation.
Activity-

1. Quiz competition on types of research in microbiology.

2. Discussion of research proposal formation.

3. Online Visit to different Central funding agencies for research

grants and their desirables.
4. Demonstration of scientific project writing.

18

11

Selection of research lab and research topic: Students should first select a
lab wherein they would like to pursue their dissertation. The supervisor
or senior researchers should be able to help the students to read papers in
the areas of interest of the lab and help them select a topic for their
project. The topic of the research should be hypothesis driven. Review of
literature: Students should engage in systematic and critical review of
appropriate and relevant information sources and appropriately apply
qualitative and/or quantitative evaluation processes to original data;
keeping in mind ethical standards of conduct in the collection and
evaluation of data and other resources.

Activity-
1. Collection of papers of interest and selection of topic for project.
2. Comparative discussion of systematic and critical review.
3. Write short note on ethical standards in collection and evaluation
of data.

18

111

Writing Research Proposal: With the help of the senior researchers,
students should be able to discuss the research questions, goals,
approach, methodology, data collection, etc. Students should be able to
construct a logical outline for the project including analysis steps and
expected outcomes and prepare a complete proposal in scientific
proposal format for dissertation.
Activity-

1. Collection of papers of interest and selection of topic for project.

2. Comparative discussion of systematicand critical review.

3. Write short note on ethical standards in collection and evaluation

of data.

18

v

Poster Presentation: Students will have to present the topic of their
project proposal after few months of their selection of the topic. They
should be able to explain the novelty and importance of their research
topic.

18




Activity-
1. Write on different skills of poster presentation.
2. Poster presentation of research proposal on selected topic in
conferences.
3. Discussion and Flow diagram for poster preparation

Oral Presentation: At the end of their project, presentation will have to 18
be given by the students to explain work done by them in detail. Along
with summarizing their findings they should also be able to discuss the
future expected outcome of their work.
Activity-

1. Preparation of oral presentation on work done by the students.

2. Oral Presentation of project work Infront of external examiner.

3. Write and discuss the future aspects and outcomes of work done.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of Clinical
Microbiology, Microbiology Spectrum, etc.

5. Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

6. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1.

https://archive.nptel.ac.in/courses/110/105/110105091/

2. https://archive.nptel.ac.in/courses/121/106/121106007/
3.
4. https://www.up.ac.za/media/shared/Legacy/HS%20Res%200{fice/SHSPH/protocolw

https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d. rjmnd_1.pdf

riting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-
Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-
presentation-guide.pdf

http//www.mphindigranthacademy.org



https://archive.nptel.ac.in/courses/110/105/110105091/
https://archive.nptel.ac.in/courses/121/106/121106007/
https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d._rjmnd_1.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf

Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 02.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A): Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B): Four Short 04 x 08 =32

Questions (200 Words Each)

Section (C): Two Long 02x11=22
Questions (500 Words Each)

Total 60




Part A: Introduction

Program- Class: M.Sc. Year: Ist Semester: 1 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-32

2 | Course Title

Lab Work for Project Proposal preparation & Presentation
(Practical-II)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)

The purpose of this course is to help students organize ideas, material
and objectives for their dissertation and to begin development of
communication skills and to prepare the students to present their topic
of research and explain its importance to their fellow classmates and
teachers.

1. Understand the structure, purpose, and essential components of a
scientific research proposal in microbiology.

2. Identify relevant research gaps through literature review and
formulate clear research problems, objectives, and hypotheses.

3. Design scientifically sound experimental methodologies, including
selection of appropriate  microbiological  techniques and
instrumentation.

4. Develop complete, well-structured project proposals including
timelines and budgets, following proper scientific writing practices.

5. Demonstrate effective oral and visual communication skills through
proposal presentation and respond to peer and faculty evaluations.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week

Total Lectures: 120 hours

List of Practical

S S

10.
11.
12.
13.
14.

15.
16.
17.

Analysis of Sample Research Proposals

Study and critique published research proposals to identify structure and components.
Identification of Research Problems and Gap Analysis

Practice formulating microbiology research questions based on literature gaps.
Literature Search and Reference Management

Conduct literature searches using PubMed/Scopus and use reference tools like Zotero
or Mendeley.

Develop SMART objectives and hypotheses from selected microbiological topics.
Designing Experimental Methodology in Microbiology

Draft a basic experimental plan including sample selection, techniques, and controls.
Preparation of Budget and Timeline (Gantt Chart)

Create a budget with justification and develop a project timeline using Gantt charts.
Drafting a Full Project Proposal (Written Report)

Write a complete microbiology project proposal including all structural components.
Practice formatting citations and references using APA, Harvard, and Vancouver
styles.

Design effective PowerPoint or Canva presentations for research proposals.

Oral Presentation of Proposal and Peer Review

Deliver oral presentation of proposal followed by peer feedback and discussion.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of Clinical
Microbiology, Microbiology Spectrum, etc.

5. Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Suggested equivalent online courses:

1.

2.
3.
4

https://archive.nptel.ac.in/courses/110/105/110105091/
https://archive.nptel.ac.in/courses/121/106/121106007/
https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d. rjmnd 1.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%200ffice/SHSPH/protocolwriting.zp

38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf

https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-
guide.pdf



https://archive.nptel.ac.in/courses/110/105/110105091/
https://archive.nptel.ac.in/courses/121/106/121106007/
https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d._rjmnd_1.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10




M.Sc. Microbiology, II Semester

S.No. | Course Course Name Total | Credit | End Internal
Code Marks (s) Semester Marks
Exam Marks
Max. | Min. | Max. | Min
1. CC-41 Bioenterpruenship, 100 6 60 24 40 16
Biosfatey and IPR
2. CC-42 Metabolic 100 6 60 24 40 16
Engineering
3. PC-41 Practical — | 100 4 60 24 40 16
4, PC-42 Practical — II 100 4 60 24 40 16
5. - Value-added course 100 2 - - 100 40
(VAC) Any
MOOCS Courses
offered by NPTEL
and SWAYAM
Grand Total 22

Note: As per ordinance of PG program NEP 2020 the Minimum passing marks are 40%
of the Maximum marks.




Part A: Introduction

Program-

Class: M.Sc. Year:Ist Semester:IInd | Session: 2025-2026

Subject: Microbiology

Course Code

CC-41

Course Title

Bio-entrepreneurship, Bio-safety and IPR

Course Type

Core Course

Pre-requisite

(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

Course Learning
outcomes (CLO)

The objectives of this course are: -

1. To teach students about concepts of entrepreneurship
including identifying a winning business opportunity,
gathering funding and launching a business, growing and
nurturing the organization and harvesting the rewards.

2. To provide basic knowledge on intellectual property rights
and their implications in biological research and product
development.

3. To become familiar with ethical issues, biosafety and risk
assessment of products derived from biotechnology and
regulation of such products.

CLO-

1. Explain the regulatory frameworks for biosafety at national and
international levels and practice appropriate biosafety protocols.
2. Identify and evaluate government schemes, incubators, and
funding mechanisms available for biotech entrepreneurship.
3. Understand and apply principles of intellectual property rights,
including licensing, technology transfer, and legal issues in
biotechnology.

4.Analyze real-world case studies of biotech start-ups to understand
success factors and common pitfalls.
5. Examine ethical, legal, and social implications of emerging
biotechnologies and formulate responsible research approaches.

Credit Value

Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Course

Total numbers of Lectures (in hours per week): 6 hours per week

Total Lectures: 90 hours

Unit

Topics

Number of
Lectures

Innovation and Entrepreneurship in Bio-business: Introduction and scope
in Bio entrepreneurship, Strategy and operations of bio-sector firms:
Factors shaping opportunities for innovation and entrepreneurship in bio-
sectors, and the business implications of those opportunities,
Entrepreneurship development programs of public and private agencies
(MSME, DBT, BIRAC, Make in India etc.), Strategic dimensions of
patenting & commercialization strategies. Financing of Biofirms:
Business plan preparation including statutory and legal requirements,
Business feasibility study, Arrangement of risk capital: From Angeles,
High net worth individuals, venture capital and other informal sources,

Activity-

Group discussion on Bio-business ventures in India.
Quiz on MSME, DBT, BIRAC and Make in India.
Debate on financial resources for Biofirms.

A Lo =

Visit to different Bioparks and Bio industries.

18

11

Intellectual Property Right: Introduction to intellectual property; types of
IP: patents, trademarks, copyright rights, industrial design, geographical
indications, protection of new GMOs; International framework for the
protection of IP; IP as a factor in R&D; IPs of relevance to
biotechnology and few case studies; Introduction to history of GATT,
WTO, WIPO and TRIPS; Plant variety protection and farmers rights act,
patent databases - country wise patent searches (USPTO, EPO, India).
Patenting: Basics of patents: types of patents; Indian Patent Act 1970;
Procedure for filing a patent application; International harmonization of
patent laws. Patenting of microbes, gene, process and products.
Commercialization of patented innovations.

Activity-

1. Documentation on patent formulation and submission of your
innovation

2. Database preparation on different patents related to research
work.

3. Flow chart preparation for procedure of patent application.

18

11

Biosafety: Biosafety and Biosecurity - Introduction; Historical
background; Biological safety cabinets; Primary containment for

18




biohazards; Biosafety levels; GRAS organisms, Biosafety levels of
specific microorganisms; Recommended biosafety levels for infectious
agents and infected animals; GMOs & LMOs; Risk management issues -
Containment; Problem formulation — protection goals, compilation of
relevant information.

Activity-
1. Write on different types of biosafety levels.
2. Write properties and working in biosafety cabinets.
3. Differentiate between biosafety levels according to infectious
agents and infected animals.

IV

Bioethics: Introduction, ethical conflicts in biological sciences -
interference with nature, bioethics in health care - genetic screening,
gene therapy, transplantation. Bioethics in research — cloning and stem
cell research, Human and animal experimentation, animal rights/welfare,
Agricultural biotechnology - Genetically engineered food, environmental
risk, labeling and public opinion. Mandatory: It is mandatory to attend
one workshop/conference / lecture series on IPR /Patenting/ Technology
Commercialization organized by the IPR Cell of University. Three marks
in lieu of participation will be counted towards internal assessment.

Activity-

1. Write note on ethical conflicts in biological science.

2. Discuss on interference of nature in bioethics.

3. To attend workshops/Conference/lecture series on IPR in any
government body.

18

Government Schemes and Support Systems for Bioentrepreneurs:
National Biotechnology Development Strategy (NBDS).BIRAC
(Biotechnology Industry Research Assistance Council) initiatives.Start-
up India, Make-in-India programs. Funding agencies: DBT, DST, CSIR,
ICAR, MSME, Venture Capital in Life Sciences.Bio-incubators,
Biotechnology Parks, and Technology Transfer Offices. Ethical
dilemmas in biotechnological innovations (e.g., GMOs, -cloning,
CRISPR). Public perception and societal acceptance of biotech products.
Role of ethics committees in biotech research.

Activity-
1. Visit to biotechnology parks and bio incubators.
2. Write process of technology transfer.
3. Quiz competition on startup India and Make in India
programmes.

18




Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

10.

11.
12.

Adams, D.J. & Sparrow, J.C., Enterprise for Life Scientists: Developing Innovation
and Entrepreneurship in the Biosciences. Bloxham: Scion. 2008.

Karhad, P., How to Patent an Idea in India: From Idea to Granted Patent in Quickest
Time, Saving Costs and Making Money with Your Patented Invention; A Step by step
guideline on Intellectual Property in India. 2018.

Chopra, R.K., Indian Patent System. Himalaya Publishing House. 2010. 4. Patzelt, H.
& Brenner, T., Handbook of Bioentrepreneurship:

(International Handbook Series on Entrepreneurship). Springer. 2010.

Shimasaki, C.D. Biotechnology Entrepreneurship: Starting, Managing, and Leading
Biotech Companies. Amsterdam: Elsevier. Academic Press is an imprint of Elsevier.
2014.

Jordan, J.F., Innovation, Commercialization, and Start-Ups in Life Sciences. London:
CRC Press. 2014.

Desai, V., The Dynamics of Entrepreneurial Development and Management. New
Delhi: Himalaya Pub. House. 2009.

Ganguli, P., Intellectual Property Rights: Unleashing the Knowledge Economy. New
Delhi. 2001.

Kuhse, H., Bioethics: an Anthology. Malden, MA: Blackwell. Office of the Controller
General of Patents, Design & Trademarks; Department of Industrial Policy &
Promotion; Ministry of Commerce & Industry; Government of India.
Bioentrepreneurship: From Idea to Market" — Raj Shankar, Oxford University Press.
Intellectual Property Rights in Biotechnology" — HarikeshBahadur Singh et al.
Biosafety and Bioethics" — Rajmohan Joshi.

Research papers, DBT and BIRAC official reports.

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1.
2.
3.

https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

http//www.mphindigranthacademy.org



https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348_120929.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time:02.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A) : Three Very Short 03x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 08 = 32
Questions (200 Words Each)
Section (C) : Two Long 02x11=22

Questions (500 Words Each)

Total

60




Part A: Introduction

Program- Class: M.Sc. Year: Ist Semester: IInd | Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-41

2 | Course Title

Lab Work for Bio-entrepreneurship, Bio-safety and IPR
(Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite

(If any)

To study this course a student must have had the subject B.Sc. with
Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are: -

1. To teach students about concepts of entrepreneurship including
identifying a winning business opportunity, gathering funding
and launching a business, growing and nurturing the
organization and harvesting the rewards.

2. To provide basic knowledge on intellectual property rights and
their implications in biological research and product
development.

3. To become familiar with ethical issues, biosafety and risk
assessment of products derived from biotechnology and
regulation of such products.

CLO-

1. Explain the regulatory frameworks for biosafety at national and
international levels and practice appropriate biosafety protocols.
2. Identify and evaluate government schemes, incubators, and funding
mechanisms available for biotech entrepreneurship.
3. Understand and apply principles of intellectual property rights,
including licensing, technology transfer, and legal issues in

biotechnology.
4. Analyze real-world case studies of biotech start-ups to understand
success factors and common pitfalls.

5. Examine ethical, legal, and social implications of emerging
biotechnologies and formulate responsible research approaches.

6 Credit Value

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week

Total Lectures: 120 hours

List of Practicals

WX NE WD =

Excursion of Biotechnology Parks and Bio-incubators (Virtual/Field Visit Report)
Study operational models of BIRAC-supported incubators.

Preparation of a Business Model Canvas for a Biotech Start-up Idea

Use the Lean Canvas approach to outline a biotech business plan.

Survey report for the Biotech Parks India and Data Validation.

Patent Search and Analysis Using WIPO or Indian Patent Office Databases
Ethical Dilemma Discussion: CRISPR, GMOs, or Stem Cell Research

Design a Public Awareness Campaign on Biosafety or GMOs

Create posters or presentations to educate public audiences for biosafety.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

e

10.

11.
13.

Adams, D.J. & Sparrow, J.C., Enterprise for Life Scientists: Developing Innovation
and Entrepreneurship in the Biosciences. Bloxham: Scion. 2008.

Karhad, P., How to Patent an Idea in India: From Idea to Granted Patent in Quickest
Time, Saving Costs and Making Money with Your Patented Invention; A Step by step
guideline on Intellectual Property in India. 2018.

Chopra, R.K., Indian Patent System. Himalaya Publishing House. 2010. 4. Patzelt, H.
& Brenner, T., Handbook of Bioentrepreneurship:

(International Handbook Series on Entrepreneurship). Springer. 2010.

Shimasaki, C.D. Biotechnology Entrepreneurship: Starting, Managing, and Leading
Biotech Companies. Amsterdam: Elsevier. Academic Press is an imprint of Elsevier.
2014.

Jordan, J.F., Innovation, Commercialization, and Start-Ups in Life Sciences. London:
CRC Press. 2014.

Desai, V., The Dynamics of Entrepreneurial Development and Management. New
Delhi: Himalaya Pub. House. 2009.

Ganguli, P., Intellectual Property Rights: Unleashing the Knowledge Economy. New
Delhi. 2001.

Kuhse, H., Bioethics: an Anthology. Malden, MA: Blackwell. Office of the Controller
General of Patents, Design & Trademarks; Department of Industrial Policy &
Promotion; Ministry of Commerce & Industry; Government of India.
Bioentrepreneurship: From Idea to Market" — Raj Shankar, Oxford University Press.
Intellectual Property Rights in Biotechnology" — HarikeshBahadur Singh et al.
Biosafety and Bioethics" — Rajmohan Joshi.

Research papers, DBT and BIRAC official reports.

Books published by M.P. Hindi Granth Academy, Bhopal




Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in/noc21 mg63/preview

2. https://archive.nptel.ac.in/courses/110/105/110105139/

3. http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-

%?20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf

4. https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf

5. https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

7. http//www.mphindigranthacademy.org

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks:40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10



https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348_120929.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

Part A: Introduction

Program Certificate Course

Class: M.Sc. Year:IInd Session: 2025-2026

Subject: Microbiology

1 | Course Code

CC-42

2 | Course Title

Metabolic Engineering

3 | Course Type

Core Course

4 | Pre-requisite To study this course a student must have had the subject B.Sc.

(If any)

with Biology.

5 | Course Learning
outcomes (CLO)

1.
2.

3.

CLO-

COURSE OUTCOMES (COS)
The objectives of this course are: -

To develop skills in the area of metabolic engineering to
alter the existing metabolic pathway.

To introduce novel metabolic pathways in microorganisms
using r-DNA technology.

To learn molecular techniques in order to enhance the
product yield. By the end of the course, students will be able
to:

Explain the metabolic pathways involved in the production
of primary and secondary metabolites and their enhancement
using metabolic engineering.

Apply metabolic engineering strategies for microbial
production of biopharmaceuticals such as recombinant
proteins and vaccines.

Analyze  microbial applications in  environmental
biotechnology, including waste treatment and
bioremediation.

Understand and utilize tools from synthetic biology and
systems biology for pathway design and optimization.
Evaluate current challenges, future directions, and ethical
issues in metabolic engineering for industrial and therapeutic
applications.

Apply advanced theoretical and practical knowledge of
microbiology and related disciplines to design, conduct, and
analyze scientific research, including the development of
innovative solutions for real-world problems.

Communicate scientific information effectively through oral
presentations, technical writing, and publications for both




scientific and non-scientific audiences.

. Recognize opportunities for entrepreneurship, innovation,

and start-up ventures in microbiology and biotechnology
sectors, while applying knowledge of intellectual property
rights and regulatory frameworks.

. Pursue lifelong learning and remain adaptable to emerging

trends, technologies, and global challenges in
microbiological sciences and their applications.

Credit Value

Total Marks

Max. Marks: 40+60 Min. Passing Marks:40




Part B: Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/per credit

Total Lectures : 90 hours

Unit Topics Number of
Lectures
[ | Secondary Metabolites: Concept of secondary metabolites, Historical 18

and current views, Importance of secondary metabolites in medicine and
agriculture, Introduction to metabolic pathways. Metabolic flux, 13C
labelled, NMR and MS based methods for flux determination.

Activity-
1. Scientific review on Secondary metabolites.
2. Flow diagram on metabolic pathway.
3. Chart formation on principles of NMR.

r | Flavanoid and Terpenoid Pathways: The basic structure of flavonoid and 18
terpenoid,  Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory points,
Intermediate pools and their significance in horticulture, agriculture and
medicine, Regulatory genes, Regulation of gene expression.

Activity-
1. Perform chemical synthesis of different flavonoids and
terpenoids.

2. Write importance of flavonoids and terpenoids in horticulture,
agriculture and medicines.
3. Prepare model on regulation of gene expression.

1 | Saponin and Polyketide Pathways: The basic structure of saponin and 18
polyketide, Stereochemistry, Chemical synthesis of different
intermediates, The biochemical pathway, Different regulatory points,
Intermediate pools and their significance in horticulture, agriculture and
medicine, Regulatory genes, Regulation of gene expression

Activity-

1. Prepare poster on biochemical pathways of saponin and
polyketide.

2. Extraction and isolation of saponin from medicinal plants.

3. Quiz on regulatory genes involved in saponin pathway.

pv | Industrial  Applications: ~ Pathway  engineering  strategies  for 18
overproduction of secondary metabolites, Strain selection and
improvement, Modification of existing or the introduction of entirely
new metabolic pathways Technology of microbial cell culture for




production of secondary metabolites, Bioreactors systems and models for
mass cultivation of microbial cells. Bioconversion: Methods of
bioconversion, Applications and factors affecting bioconversion.

Activity-

1. Write project report on secondary metabolites in industrial
applications.

2. Perform mass cultivation of microbial cells using bioreactors.

3. Perform production of secondary metabolites from microbial cell
culture.

Metabolic Engineering in Environmental Biotechnology:Bioremediation: 18
Engineering microorganisms to degrade pollutants (oil spills, plastics,
heavy metals).Engineering microbes for waste management and
recycling  processes.Synthetic  Biology and Systems Biology
Approaches:Introduction to synthetic biology tools (CRISPR/Cas9,
modular pathway engineering).Design and construction of synthetic
metabolic pathways.Systems biology modeling for predicting metabolic
fluxes.

Activity-

1. Perform experimentation on degradation of pollutants using
microbes.

2. Group discussion on waste management using microbial
engineering.

3. Visit to different industries related to waste management.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

Himmel, M.E. &Bomble, Y.J., Metabolic Pathway Engineering, Humana, 2020.
Challacombe, J.F., Metabolic Pathway Engineering: Analysis and Applications in the Life
Sciences, enny Stanford Publishing. 2020.

Verpoorte, R. & Wilhelm, A., Metabolic Engineering of Plant Secondary Metabolism,
Springer. 2010. Stephanopoulos, G., Aristidou, A.A., Nielsen, J., Metabolic Engineering -
Principles and Methodologies, CBSPD Publisher, 2005.

Cortassa, S., Aon, M.A., Iglesias, A.A. & Llyod, D., An Introduction to Metabolic and
Cellular Engineering. World Scientific Publishing Co. Pte. Ltd. 2002.

Nelson, D.L., Cox, M.M. &Lehninger, A.L. Lehninger Principles of Biochemistry (7th
Ed.). New York, NY: Worth. 2017.

Metabolic Engineering: Principles and Methodologies" — Gregory N. Stephanopoulos,
Aristos A. Aristidou, Jens Nielsen.

Systems Biology and Synthetic Biology in Relation to Metabolic Engineering" — Recent




scientific journal articles.

Research papers from Metabolic Engineering, Biotechnology Advances, Journal of
Industrial Microbiology and Biotechnology.

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

1.

https://portal.abuad.edu.ng/lecturer/documents/1587464953 Introduction to Secondary
Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS_ICEH_papers_465to4

69.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-

V_11.pdf
https://www.researchgate.net/publication/323973060 Bioconversion Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5eel561127572996024f.pdf

http//www.mphindigranthacademy.org



https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

Part D: Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60

Time:02.00 Hours

Internal Assessment: Class Test 20

Continuous Comprehensive Assignment/Presentation 20

Evaluation (CCE) Total 40
Section (A): Three Very Short 03x02=06

External Assessment: Questions (50 Words Each)

University Exam Section (B): Four Short 04 x 08 =32

Questions (200 Words Each)

Section (C): Two Long 02x11=22

Questions (500 Words Each)

Total 60




Part A: Introduction

Program- Class: M.Sc. Year: Ist Semester: IInd | Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-42

2 | Course Title

Lab work for Metabolic Engineering (Practical-II)

3 | Course Type

Core Course

4 | Pre-requisite

(If any)

To study this course a student must have had the subject B.Sc. with
Biology.

5 | Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)
The objectives of this course are: -

1.

2.

3.

CLO-

To develop skills in the area of metabolic engineering to alter
the existing metabolic pathway.

To introduce novel metabolic pathways in microorganisms
using r-DNA technology.

To learn molecular techniques in order to enhance the product
yield. By the end of the course, students will be able to:

Explain the metabolic pathways involved in the production of
primary and secondary metabolites and their enhancement
using metabolic engineering.

Apply metabolic engineering strategies for microbial
production of biopharmaceuticals such as recombinant proteins
and vaccines.

Analyze  microbial  applications in  environmental
biotechnology, including waste treatment and bioremediation.

Understand and utilize tools from synthetic biology and
systems biology for pathway design and optimization.

Evaluate current challenges, future directions, and ethical
issues in metabolic engineering for industrial and therapeutic
applications.

Apply advanced theoretical and practical knowledge of
microbiology and related disciplines to design, conduct, and
analyze scientific research, including the development of




innovative solutions for real-world problems.

Communicate scientific information effectively through oral
presentations, technical writing, and publications for both
scientific and non-scientific audiences.
Recognize opportunities for entrepreneurship, innovation, and
start-up ventures in microbiology and biotechnology sectors,
while applying knowledge of intellectual property rights and
regulatory frameworks.

Pursue lifelong learning and remain adaptable to emerging
trends, technologies, and global challenges in microbiological
sciences and their applications.

Credit Value

Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week

Total Lectures: 120 hours

List of Practical

1. Simulation or Virtual Lab: Penicillin Biosynthesis in Penicillium spp.

2. Lab or virtual exercise in gene insertion and expression monitoring.

3. Bioremediation Simulation: Engineering Bacteria for Pollutant Degradation

4. Explore engineered pathways for breaking down oil or plastic contaminants.

5. Design of Synthetic Metabolic Pathways Using Bioinformatics Tools

6. Model metabolic fluxes and predict bottlenecks in engineered pathways.

7. Glycoengineering Case Study: Production of Humanized Proteins

8. Analyze strategies for introducing eukaryotic glycosylation pathways into microbes.
9. Discussion/Debate on Biosafety and Ethical Concerns in Metabolic Engineering

10. Evaluate risks and regulatory policies regarding the use of GM microbes.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

Himmel, M.E. &Bomble, Y.J., Metabolic Pathway Engineering, Humana, 2020.
Challacombe, J.F., Metabolic Pathway Engineering: Analysis and Applications in the Life
Sciences, enny Stanford Publishing. 2020.

Verpoorte, R. & Wilhelm, A., Metabolic Engineering of Plant Secondary Metabolism,
Springer. 2010. Stephanopoulos, G., Aristidou, A.A., Nielsen, J., Metabolic Engineering -
Principles and Methodologies, CBSPD Publisher, 2005.

Cortassa, S., Aon, M.A., Iglesias, A.A. & Llyod, D., An Introduction to Metabolic and
Cellular Engineering. World Scientific Publishing Co. Pte. Ltd. 2002.

Nelson, D.L., Cox, M.M. &Lehninger, A.L. Lehninger Principles of Biochemistry (7th
Ed.). New York, NY: Worth. 2017.

Metabolic Engineering: Principles and Methodologies" — Gregory N. Stephanopoulos,
Aristos A. Aristidou, Jens Nielsen.

Systems Biology and Synthetic Biology in Relation to Metabolic Engineering" — Recent
scientific journal articles.

Research papers from Metabolic Engineering, Biotechnology Advances, Journal of
Industrial Microbiology and Biotechnology.

Books published by M.P. Hindi Granth Academy, Bhopal




Suggested equivalent online courses:

1. https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction to Secon

dary Metabolites.pdf

2. https://www.yorku.ca/bunchmij/ICEH/proceedings/Sasikumar CS ICEH papers

465t0469.pdf

3. https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-

V_1l1.pdf

4. https://www.researchgate.net/publication/323973060_Bioconversion_Processes

o

https://www.afjbs.com/uploads/paper/5e301ca532cb5eel 561127572996024f.pdf

6. http//www.mphindigranthacademy.org

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks:40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10



https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

For One Year PG programme

Option 2: Course work & Research work
(Applicable to the UTDs/Colleges having research centres recognised by the University)

M.Sc. Microbiology I Semester

Scheme for M.Sc. Microbiology NEP 2020

S.No. | Course Course Name Total | Credit | End Internal
Code Marks (s) Semester Marks
Exam Marks
Max. | Min. | Max. | Min
1. CC-31 Research 100 6 60 24 40 16
methodology and
scientific
communication skills
2. CC-32 Project proposal and 100 6 60 24 40 16
presentation
3. PC-31 Practical - I 100 4 60 24 40 16
4, PC-32 Practical — II 100 4 60 24 40 16
5. - Seminar 100 2 - - 100 40
Grand Total 22




Option-2 Course Work & Research Work

(Applicable to the UTDs/Colleges having research centers recognized by the University)

Part A :Introduction

Program- Class: M.Sc. | Year: Ist Semester: Ist | Session: 2025-2026

Subject: Microbiology

Course Code CC-31

Course Title Research Methodology and Scientific Communication

Course Type Core Course

Pre-requisite To study this course a student must have had the subject B.Sc.
(If any) with Biology.

The objectives of this course are to give background on history of
science, emphasizing methodologies used to do research, use
framework of these methodologies for understanding effective lab
practices and scientific communication and appreciate scientific
ethics. Upon successful completion of the course, the students
should be able to: -

Understand history and methodologies of scientific research,
applying these to recent published papers

1. Understand the fundamental principles, importance, and
types of research, and develop the ability to design and
formulate scientific research problems and hypotheses.

2. Identify appropriate data collection methods and distinguish
between types and sources of data used in scientific
research.

3. Apply various statistical and qualitative tools to analyze and
interpret scientific data effectively.

4. Develop skills for writing scientific reports, project
proposals, and theses with proper structure, referencing, and
language.

5. Demonstrate an understanding of research ethics,
plagiarism, intellectual property rights, and the
responsibilities of scientific conduct.

Course Learning
outcomes (CLO)

Credit Value 6

Total Marks Max. Marks: 40+60 Min. Passing Marks : 40




Part B : Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week/per credit

Total Lectures : 90 hours

Unit Topics Number of
Lectures
[ | Understand and practice scientific reading, writing and presentations; 18

Appreciate scientific ethics through case studies History of Science and
Science  Methodologies: Empirical science; scientific method;
manipulative experiments and controls; deductive and inductive
reasoning; descriptive science; reductionist vs holistic biology.
Preparation of Research: Choosing a mentor, lab and research question;
maintaining a lab notebook.
Activity-

1. Group discussion on scientific methods.

2. Slide preparation of scientific presentation.

3. Demonstration of Lab ethics, questioner preparation, log book

maintenance.

| Process of Communication: Concept of effective communication- setting 18
clear goals for communication; determining outcomes and results;
initiating communication; avoiding breakdowns while communicating;
creating value in conversation; barriers to effective communication; non-
verbal communication-interpreting non-verbal cues; importance of body
language, power of effective listening; recognizing cultural differences.
Activity-

4. Workshops focused on academic writing, public speaking

5. Workshop on body language and effective listening.

6. Poster presentation on review papers.

1y | Presentation skills - formal presentation skills; preparing and presenting 18
using over-head projector, PowerPoint; defending interrogation;
scientific poster preparation & presentation; participating in group
discussions; Computing skills for scientific research - web browsing for
information search; search engines and their mechanism of searching;
hidden Web and its importance in scientific research; internet as a
medium of interaction between scientists; effective email strategy using
the right tone and conciseness.
Activity-

1. Presentation, preparation on research paper.

2. Virtual webinar preparation for interaction between scientist and

students.

3. Report making on different web browsing for scientific research.

rv | Scientific Communication: Technical writing skills - types of reports; 18
layout of a formal report; scientific writing skills - importance of
communicating science; problems while writing a scientific document;
plagiarism, software for plagiarism; scientific publication writing:
elements of a scientific paper including abstract, introduction, materials
& methods, results, discussion, references; drafting titles and framing
abstracts; publishing scientific papers - peer review process and




problems, recent developments such as open access; plagiarism;
characteristics of effective technical communication; scientific
presentations; ethical issues; scientific misconduct.

Activity-

1. Draft preparation on paper writing and plagiarism checking.

2. Activity on scientific communication in related JOURNALS for
paper publication.

3. Database generation on reference management software tools.

Biostatistics: Probability: counting, conditional probability, discrete and 18
continuous random variables; Error propagation; Populations and
samples, expectation, parametric tests of statistical significance,
nonparametric hypothesis tests, linear regression, correlation & causality,
analysis of variance, factorial experiment design. Introduction and
applications of SPSS and R softwares.

Activity-

1. Draft preparation on paper writing and plagiarism checking.

2. Activity on scientific communication in related JOURNALS for
paper publication.

3. Database generation on reference management software tools.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific Research.
Oxford: Oxford University Press. 2001.

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington, D.C.:
National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New York:
Wiley. 1987.

7. Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

SWAYAM CENTRAL For All Courses
https://swayamopenid.b2clogin.com/

1. https://archive.nptel.ac.in/courses/127/106/127106227/



https://swayamopenid.b2clogin.com/
https://archive.nptel.ac.in/courses/127/106/127106227/

2. https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf

3. https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf

4. https://www.researchgate.net/publication/285385784 Core Skills for Effective Science_Comm
unication A Teaching Resource for Undergraduate Science Education

5. https://archive.nptel.ac.in/courses/111/104/111104100/

6. https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%201%20SPSS.pdf

7. http//www.mphindigranthacademy.org



https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf

Part D : Assessment and Evaluation (Theory)

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 03.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A) : Three Very Short 03 x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B) : Four Short 04 x 08 = 32
Questions (200 Words Each)
Section (C) : Two Long 02x11=22

Questions (500 Words Each)

Total

60




Part A: Introduction

Program- Class: M.Sc. Year: Ist Semester: 1 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-31

2 | Course Title

Lab Work for Research Methodology and Scientific
Communication (Practical-I)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

The objectives of this course are to give background on history of
science, emphasizing methodologies used to do research, use
framework of these methodologies for understanding effective lab
practices and scientific communication and appreciate scientific
ethics. Upon successful completion of the course, the students should
be able to: -
Understand history and methodologies of scientific research, applying
these to recent published papers
1. Understand the fundamental principles, importance, and types
of research, and develop the ability to design and formulate
scientific research problems and hypotheses.
2. Identify appropriate data collection methods and distinguish
between types and sources of data used in scientific research.
3. Apply various statistical and qualitative tools to analyze and
interpret scientific data effectively.
4. Develop skills for writing scientific reports, project proposals,
and theses with proper structure, referencing, and language.
5. Demonstrate an understanding of research ethics, plagiarism,
intellectual property rights, and the responsibilities of scientific
conduct.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week

Total Lectures: 120 hours

List of Practicals

R R O

Designing a Research Problem and Hypothesis

Preparation of a Research Design and Sampling Plan

Data Collection with sampling methods, interview and questionnaire
Observation and Focus Group Discussion (FGD) Simulation

Categorizing and Classifying Data Types

Descriptive Statistical Analysis Using MS Excel/SPSS

Graphical Representation of Data

Qualitative and quantitative Analysis using different scientific instruments
Scientific Report Writing and Referencing Practice

10 Case Study on Research Ethics and Plagiarism
11. Software handling and presentation Statistical tools

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001.

On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.
Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Books published by M.P. Hindi Granth Academy, Bhopal

Suggested equivalent online courses:

SWAYAM CENTRAL For All Courses
https://swayamopenid.b2clogin.com/

1.

2.
3.
4

AN

https://archive.nptel.ac.in/courses/127/106/127106227/
https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf
https://www.researchgate.net/publication/285385784 Core_Skills_for Effective Scien
ce_Communication_A_Teaching_Resource_for Undergraduate Science_Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%201%20SP

SS.pdf
http//www.mphindigranthacademy.org



https://swayamopenid.b2clogin.com/
https://archive.nptel.ac.in/courses/127/106/127106227/
https://egyankosh.ac.in/bitstream/123456789/57013/3/Unit-1.pdf
https://egyankosh.ac.in/bitstream/123456789/35844/5/Unit-8.pdf
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://www.researchgate.net/publication/285385784_Core_Skills_for_Effective_Science_Communication_A_Teaching_Resource_for_Undergraduate_Science_Education
https://archive.nptel.ac.in/courses/111/104/111104100/
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf
https://elearning.uou.ac.in/pluginfile.php/70643/mod_folder/content/0/Unit%20I%20SPSS.pdf

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10




Part A: Introduction

Program-

Class: M.Sc. Year: Ist Sem-Ist Session: 2025-2026

Subject: Microbiology

Course Code

CC-32

Course Title

Project Proposal preparation & Presentation

Course Type

Core Course

Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)

The purpose of this course is to help students organize ideas,
material and objectives for their dissertation and to begin
development of communication skills and to prepare the students to
present their topic of research and explain its importance to their
fellow classmates and teachers.

1. Understand the structure, purpose, and essential components of a
scientific research proposal in microbiology.

2. Identify relevant research gaps through literature review and
formulate clear research problems, objectives, and hypotheses.

3. Design scientifically sound experimental methodologies,
including selection of appropriate microbiological techniques and
instrumentation.

4. Develop complete, well-structured project proposals including
timelines and budgets, following proper scientific writing practices.
5. Demonstrate effective oral and visual communication skills
through proposal presentation and respond to peer and faculty
evaluations.

Credit Value

6

Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Course

Total numbers of Lectures (in hours per week) : 6 hours per week

Total Lectures : 90 hours

Unit

Topics

Number of
Lectures

Introduction to Research and Proposal Writing: Definition and
importance of research proposals. Types of research (basic, applied,
clinical) in microbiology. Key components of a scientific research
proposal. Characteristics of a good proposal.
Common challenges and errors in proposal preparation.
Activity-

1. Quiz competition on types of research in microbiology.

2. Discussion of research proposal formation.

3. Online Visit to different Central funding agencies for research

grants and their desirables.
4. Demonstration of scientific project writing.

18

11

Selection of research lab and research topic: Students should first select a
lab wherein they would like to pursue their dissertation. The supervisor
or senior researchers should be able to help the students to read papers in
the areas of interest of the lab and help them select a topic for their
project. The topic of the research should be hypothesis driven. Review of
literature: Students should engage in systematic and critical review of
appropriate and relevant information sources and appropriately apply
qualitative and/or quantitative evaluation processes to original data;
keeping in mind ethical standards of conduct in the collection and
evaluation of data and other resources.
Activity-

1. Collection of papers of interest and selection of topic for project.

2. Comparative discussion of systematic and critical review.

3. Write short note on ethical standards in collection and evaluation

of data.

18

111

Writing Research Proposal: With the help of the senior researchers,
students should be able to discuss the research questions, goals,
approach, methodology, data collection, etc. Students should be able to
construct a logical outline for the project including analysis steps and
expected outcomes and prepare a complete proposal in scientific
proposal format for dissertation.
Activity-

1. Collection of papers of interest and selection of topic for project.

2. Comparative discussion of systematicand critical review.

3. Write short note on ethical standards in collection and evaluation

of data.

18

v

Poster Presentation: Students will have to present the topic of their
project proposal after few months of their selection of the topic. They
should be able to explain the novelty and importance of their research
topic.
Activity-

1. Write on different skills of poster presentation.

18




2. Poster presentation of research proposal on selected topic in
conferences.
3. Discussion and Flow diagram for poster preparation

Oral Presentation: At the end of their project, presentation will have to 18
be given by the students to explain work done by them in detail. Along
with summarizing their findings they should also be able to discuss the
future expected outcome of their work.
Activity-

1. Preparation of oral presentation on work done by the students.

2. Oral Presentation of project work Infront of external examiner.

3. Write and discuss the future aspects and outcomes of work done.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:
Research Methodology: Methods and Techniques — C.R. Kothari

1.
2
3.
4. Recent review articles from journals like Frontiers in Microbiology, Journal of Clinical

S.

6.

. How to Write and Publish a Scientific Paper — Robert A. Day

Scientific Writing and Communication — Angelika Hofmann

Microbiology, Microbiology Spectrum, etc.

Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Books published by M.P. Hindi Granth Academy, Bhopal.

Suggested equivalent online courses:

1.

https://archive.nptel.ac.in/courses/110/105/110105091/

2. https://archive.nptel.ac.in/courses/121/106/121106007/
3.
4. https://www.up.ac.za/media/shared/Legacy/HS%20Res%200ffice/SHSPH/protocolw

https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce images/d. rimnd 1.pdf

riting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-
Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-
presentation-guide.pdf

http//www.mphindigranthacademy.org

Part D: Assessment and Evaluation (Theory)



https://archive.nptel.ac.in/courses/110/105/110105091/
https://archive.nptel.ac.in/courses/121/106/121106007/
https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d._rjmnd_1.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf

Maximum Marks:

100

Continuous Comprehensive Evaluation (CCE): 40
University Exam (UE): 60
Time: 02.00 Hours
Internal Assessment: Class Test 20
Continuous Comprehensive Assignment/Presentation 20
Evaluation (CCE)
Total 40
Section (A): Three Very Short 03 x02=06
External Assessment: Questions (50 Words Each)
University Exam Section (B): Four Short 04 x 08 = 32
Questions (200 Words Each)
Section (C): Two Long 02x11=22
Questions (500 Words Each)
Total 60




Part A: Introduction

Program- Class: M.Sc. Year: Ist Semester: 1 Session: 2025-2026

Subject: Microbiology

1 | Course Code

PC-32

2 | Course Title

Lab Work for Project Proposal preparation & Presentation
(Practical-II)

3 | Course Type

Core Course

4 | Pre-requisite
(If any)

To study this course a student must have had the subject B.Sc.
with Biology.

5 | Course Learning
outcomes (CLO)

COURSE OUTCOMES (COS)

The purpose of this course is to help students organize ideas, material
and objectives for their dissertation and to begin development of
communication skills and to prepare the students to present their topic
of research and explain its importance to their fellow classmates and
teachers.

1. Understand the structure, purpose, and essential components of a
scientific research proposal in microbiology.

2. Identify relevant research gaps through literature review and
formulate clear research problems, objectives, and hypotheses.

3. Design scientifically sound experimental methodologies, including
selection of appropriate  microbiological  techniques and
instrumentation.

4. Develop complete, well-structured project proposals including
timelines and budgets, following proper scientific writing practices.

5. Demonstrate effective oral and visual communication skills through
proposal presentation and respond to peer and faculty evaluations.

6 Credit Value

4

7 Total Marks

Max. Marks: 40+60 Min. Passing Marks: 40




Part B: Content of the Practical Course

Total numbers of Lectures (in hours per week): 8 hours per week

Total Lectures: 120 hours

List of Practical

S S

10.
11.
12.
13.
14.

15.
16.
17.

Analysis of Sample Research Proposals

Study and critique published research proposals to identify structure and components.
Identification of Research Problems and Gap Analysis

Practice formulating microbiology research questions based on literature gaps.
Literature Search and Reference Management

Conduct literature searches using PubMed/Scopus and use reference tools like Zotero
or Mendeley.

Develop SMART objectives and hypotheses from selected microbiological topics.

. Designing Experimental Methodology in Microbiology

Draft a basic experimental plan including sample selection, techniques, and controls.
Preparation of Budget and Timeline (Gantt Chart)

Create a budget with justification and develop a project timeline using Gantt charts.
Drafting a Full Project Proposal (Written Report)

Write a complete microbiology project proposal including all structural components.
Practice formatting citations and references using APA, Harvard, and Vancouver
styles.

Design effective PowerPoint or Canva presentations for research proposals.

Oral Presentation of Proposal and Peer Review

Deliver oral presentation of proposal followed by peer feedback and discussion.

Part C: Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of Clinical
Microbiology, Microbiology Spectrum, etc.

5. Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring

Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Suggested equivalent online courses:

1.

2
3.
4

https://archive.nptel.ac.in/courses/110/105/110105091/

. https://archive.nptel.ac.in/courses/121/106/121106007/

https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d. rjmnd_1.pdf

. https://www.up.ac.za/media/shared/Legacy/HS%20Res%200ffice/SHSPH/protocolw

riting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-
Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-
presentation-guide.pdf



https://archive.nptel.ac.in/courses/110/105/110105091/
https://archive.nptel.ac.in/courses/121/106/121106007/
https://dsrs.ksu.edu.sa/sites/dsrs.ksu.edu.sa/files/imce_images/d._rjmnd_1.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.up.ac.za/media/shared/Legacy/HS%20Res%20Office/SHSPH/protocolwriting.zp38083.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.purdue.edu/discoverypark/duri/sessions/Effective-Poster-Presentations.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf
https://www.unh.edu/undergrad-research/sites/default/files/media/2022-07/oral-presentation-guide.pdf

Part D - Assessment and Evaluation (Practical)

Scheme of Practical Examination: -

Max. Marks: 40 +60 =100

Internal Assessment

Max. Marks-40

Class Interaction 10
Quiz 10
Seminar 10
Assignments  (Charts, Rural Service, Technology 10

Dissemination/ Excursion/ Lab Visit/Industrial Training

External Assessment

Max. Marks-60

Major experiment 10
Minor Experiment-1 10
Minor Experiment-2 10
Spotting 10
Viva-Voce 10
Practical Record 10

Note: There will be a Seminar of 2 credits in First Semester, of which
topics, may be taken from the syllabus of CC-31 and CC-32




Scheme for M.Sc. Microbiology NEP 2020

For One Year PG programme

Option 2: Course work & Research work
(Applicable to the UTDs/Colleges having research centres recognised by the University)

M.Sc. Microbiology II Semester

S.No. Course Title Credits Max. Min.
Level
1. 500 Project /Dissertation work 12 50 20

(Six months) in the form of
small thesis

2. 500 Presentation of 08
Project/Dissertation Work 50 20
Comprehensive  Viva-Voce 02
of Project/Dissertation
TOTAL 22

Note: As per ordinance of PG program NEP 2020 the Minimum passing marks are 40%
of the Maximum marks.

Semester II of Option-2- Research thesis/Project of 22 credits will be
perform by the students under the mentorship of 90 working days
duration.




Scheme for M.Sc. Microbiology NEP 2020

For One Year PG programme

Option -3: Only Research Work
(Applicable to the UTDs /Colleges having research centres recognised by the University)

M.Sc. Microbiology I & II Semester

S.No. Year/ Title Credits | Max | Min.
Semester
1. Project Preparation 8 100 40
2. SEM 1 Synopsis preparation 8 100 40
3. Presentation 6 50 20
Total 22 250 | 100
1. Project /Dissertation work (Six months) 12 120 48

in the form of small thesis based upon
the topic related to the M.Sc.
SEM II | Microbiology syllabus .

2. Presentation of project/ Dissertation 08 100 40
work.
3. Comprehensive Viva-Voce of Project / 02 30 12
Dissertation work.
Total 22 250 | 100

Note: As per ordinance of PG program NEP 2020 the Minimum passing marks are 40%
of the Maximum marks.




Option-3 Only Research Work
(Applicable to the UTDs/Colleges having research centers recognized by the University)

The students of Semester- I and II will perform the Research thesis/
Research project/ Patent of 22 credits each as per the Ordinance of PG
program NEP 2020 and Governed by the prevailing internship
guideline/dissertation guideline of Directorate of Higher Education/
University/HEIs.

The topics of the dissertation with synopsis will be decided by the
Departmental Research Advisory Committee (DRAC).

Page 55 of 55
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3. Tdfd 6 50 20
od 22 250 100
1. THUTY. AReeddst & 12 120 48
Uy ¥ TEfd fowg w
TR g MY v & ®U |
I Uiolae / MY ST (B8 HalH) .
2. iolae/ &Y MY BT DI 08 100 40
R TPRUT|
3. OIS / Y =M BT BT 02 30 12
ICESCREITCEARGIREIREIR)
d 22 250 100

ie: diSit FRIHH NEP 2020 & ST & AR gAAdH ST 3@ ffUdan
3P BT 40% Bl
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U 3 : U=

PTAHH- D& TH.OTH]. | a: UYH | 9U%N: UYH | §F: 2025-2026
fawa: ggu Shafagm™=
DN Pls: cC-31
® Mf: THYUT Ui TS AP TR SN U
P BT PR B
YhIR:
Td- 9 UTSUHH P AT B & ¢ B A B.Sc. T Safaq™
aegdar | fawg uer g1 Tifge|
@fe i3 gl
CIEpER: Y UTSdhH &1 I il ol 3% Ty uey (SaceM) & fog
ST ), IR SR Il &) afd #A § Igdl &A1, IR
ufwe (cLo) | PINT & fAhR &1 LRaiTd o1 qur faenffat @1 s <ty faw
DI TG R 3R ITP T8 B GguTdi Ud fRIefb! o 0= &
forT TR HRAT R
. ﬁ&ﬂ\_rﬂa'mﬁ (Microbiology) & a3 MY U@ &l
TR, I Td 3MaRID Uch| Dl JHSA
o T THIET (Literature Review) & HAIOH ¥ UNIRT® MY
3R (Research Gaps) PI UG BT 3R WY MY JHAN,
323 T RGN TR BT
o ITF® =W T Iuged YANTIHS HAARET fSomzT &,
o8 Sfud Yerofiafos™ de-ial iR IUSHRU &1 agH
RIESE
o T AW & IfUd AFD! &1 Ul FRd §U JHI-HHAT
3R solc gfed qul, gogafa uRdemT wad fawRa
AT
o UG URIfAHR & Aemd § YU Aifde U9 T TER
DI YSRId BT R TguIdal auT Rremp! o aeitemaft
(Evaluations) & 3t} 5l
Pise g 6
A 3D: | SMTUPAH 3(P: 40+60 FAqH SN : 40
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U § ; UToUshH &1 faugaw

P ARSI B WEAT (Ufd T el #): Ui Iwg 6 e
A TS 90 b

fawg

AP TS, TRE- T UKIfAHIT Dt GHST 3MI¥ 3T HT;
P9 WS & HAH 9§ dyifAe Afdwar & gHSET
faxIM &1 g™ Td fai™ ugfadi:sryae=a fas = (Empirical
Science)aflmﬁﬁl (Scientific Method)
BNURIAD TN Td AEm (Manipulative Experiments and
Controls), ICHEEIREEY T4 3NHATHD asb (Deductive and
Inductive Reasoning), GUEIREE? fagm (Descriptive Science)
THcdh (Reductionist) SHTH THY (Holistic) Safdzi |
I B dIRY: Hex (WETH) BT g9 HAl, TIRTRIET 3R
ST UY BT I0 | GINTRITCAT SR &8 IGTT |
Tfafafe-
1. oeTe Sy faftat W g ==l
2. yATRITEn iR, ysraet fHfor oIk g S &1 9-@ma|
3. gugfeit fafiat ik ufvomet @1 fawawor|

18

AR B Ui ar:
THTH GIR &1 YR - IR & forg Wy ofeg Auiid o,
gRUMH 3R Fpy 0 ST, TR Pt Ugd ST, GaR A fowe 3
S, S o G giord &=
THTE! TR | e
R-ARYP TR - TR-AIRAD bl I TRSAT HT: YR HTHT
PI Hgd; YHIAl au &1 fad; Ikplad fA=arst of ggae
S
Tfafafer- _

1. 3PP G 3R A HTVUI TR HRITMATT |

2. TRING GUTT 3R YHTAT 40T HIRS TR BRI |

3. HiET Tl IR OReR Udfd |

18

U HRUT DI

ARG TRIAIHRUT DI 13RS Uolaer 3R UlaRuige @l
JUANT IR U0l Bt daRt Ud udfa (afeeaf & o=l &1 SR
T [T UReR dOR AT, TR ST I9HE = § HRT T
AP ATHYUTH g TP PR

TFGR Fom & U 99 IR oM SR 9@ @
faferat Ifee 39 iR IU®T dTS ¥ H 7|

ST BT aMHD! b o1 TG BT ATAH BT

SHA B YHTAT UM — el ool 3R JfawdT o1 SudNT|

18
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Tfafafi-
1. MY U R YTaRUTSe USle dOR BT
2. QDI 3R B! & St TG 8 TG ATGIR SATATor

B
3. IR I 3q 99 TSR R RUlé daR =71

S EIEH
dhdipl aEd HIYd - Rud & UpR, MumiRe RaéE @
famarg 1o T IR - fag & UW0T PT He; D
odae oEd H 9 Oiefde IRl Iifefde IRkl ok
ﬂmea!m
AP THTIT R — AP WYY F Yeh: IR, TR,
It wd fafdr, afvom, <=f, deu Ixfive iR TR s=mT|
AFMAE MUY UHIRIT BT — JHITHS Ulpar R JAW;
B B WIfd ST iU TR 3R A-sarss  JHIT [THT!
dH-IPp! TR T AR |
WQW|W@|WW|

%m%sﬁwﬁwﬁaw%qgchmeaﬁﬁrﬂ
TR AR TR Ja&ml|
2. TNYTH UHIRA &g fafid 371 S R a1 dOR &A1
3. T UEYH AIedtR ¢ IR STy daR HRAT|

18

iq Tifere! :
TR : IO, W?fcleﬁHo—dT fafded ok Taa aef® W
UIR |, SRR Td 9, 30T, WiRkFed Hgd & WRIHicH
Terl, A-IRTHIC S TRB T Tigon|, Ie® ufaa= , Sgday
T HRIO |
e fawciwor, Sidcgd UaiT &t W™, SPSS 3R R AeaR
T YR Td SN
nfafafd-
1. SPSS 3R R TREITR I Fafdd STered | fds|
2. faftrs gt o RO, afgad iR ergH IR
TR BT 30Ty |
3. QUG HiRkSIH 1T URIEUT (ANOVA, t-test, HgHaE) b1
T |

18
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YT It : Ha= & S91eE

UTed Ra@, JgY s, 3 ImeA

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Suggested equivalent online courses:
1. https://onlinecourses.nptel.ac.in/noc21 mg63/preview
2. https://archive.nptel.ac.in/courses/110/105/110105139/
3. http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%20Biosafety%20Biosecurity%20and%20Risk%20Assessments .pdf
4. https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf
5. https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-

scheme.pdf
6. http//www.mphindigranthacademy.org

HTTT D : Yoo 3R TiaT (Rigid)

Sfferpad i 100
ddd ATYP Hedih (CCE) 40
fayfaemera wiam (UE) 60
THY: 02
ATARD Geaid: DI TRI&0T 20
Had ATYH Jedidb (CCE) | 3RTgTHe/US e 20
Total 40
TS (A) : 3Hfd TG UY (D 50 Weq) 03 x02 = 06
§Tel eI (External TS (B) : 7Y UY (ISP 50 Weq) 04 x 08 = 32
Assessment) WS (C) : 4" U (TP 500 XMeq) 02x 11 =22
fayfammery ot Total 60
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HTT 3f : U=y

PTUHH- DT TAUE. |d9: UYH | U UYH | §3: 2025-2026
fawa: ggu Shafagm™=
P Bls: PC-31
o iid®: SiRSTeT SR StaegET far @ forg yarm=mren s
CIRIHER)
P BT UPR: PR P

@ FIE N

T UToUHH BT YT HI1 & foIu BT A B.Sc. H Shafagm—
faug uer g1 TRl

UTSUHH STRTH
ufdwd (CLO)

9 UToushy &l I [9enial &1 3% MY Uey (STeeH) &
foe ol Il ok Sexul &) cuafud &3 § Igrdr &R,
TR DA & [AHM B! LI3Md BT aul faenial &1 s 2y
oo & URgd HxA IR IS Agd Bl Tguniedl Ud el &l
TS & U GOR BT R

Jeoiafay™ # e MY TATd B WRAT, 3520 Td Saad
gl I qa |

i THien & ATed ¥ YIRS QY iR B U8 BHRAT 3IR
WY MY JARTY, =T TUT TRB Y IR BT

AF =P ¥ Iugad RS Srifaferat fesmga &, fomd
IFId GEASIATaR ddb-dh! 3R SUHRUN &1 99 JMHd 8|
JRIA® 9 & IRId AFG! BT Ulad HRd U GHI-GHAT 3R
§olc Aied gul, goaafid uRareHT uxdrd fasRd &A1

TRATd TRAfIR0T & HIEgH I JHTE Al Td e JaR HId
gefRid ?_Fﬂm 3R FguTtaal qur Rierm! @t autensit (Evaluations)
B IW

P 3iP:

SAfUFAH 3{F:40+60 | <gAdH STV P: 40
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YR B : UTSIHH 1 fawgavg

A AT B GBAT (Ufd W8 Gei H): Uid gwrg 8 v

$ IARS: 120 Te
WA Hral H1 g
. ST U 3R GR&E AT BT FSolE duR &Rl
Y TR 3R FufeiT Iror1 &1 A
Jufeit fafer, TreneR 3R usad gRI Sl Tl
aaaﬁmaﬁ?uﬁwgqaaf(mo)ﬁaﬁm
3¢1 & UHRI T qfB0T 3R
MS Excel/SPSS WWWWW@WHW
ST &1 UMb d TR U]
faftrst axfe IUBHRUT BT ITART R OB MR AHATHD [ALeoor
9. ITfe RUId aRa 3R Ty o &7 g
10. ST Afdddr 3R ARTAS IRT (WHIRTH) |R 59 T el
11. GIRSAP I TR &1 aTa 3R TR0l

©NOUA W

HIT T ; IReq & Iaree

U169 Qidor, Ha g, 3 Ime

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Suggested equivalent online courses:
1. https://onlinecourses.nptel.ac.in/noc21 mg63/preview
2. https://archive.nptel.ac.in/courses/110/105/110105139/
3. http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%20Biosafety%20Biosecurity%20and%20Risk%20Assessments _.pdf
4. https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf

5. https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-

scheme.pdf
7. http//www.mphindigranthacademy.org
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YRT D - i 3R TeT (i)

U TRI&T T grofT: - Max. Marks:40 +60 =100
WW Max. Marks-40
D& FEUTATT 10
TRT (fe) 10
IR 10
3TSTHC (@TC, TTHuT JaT, Wit 10
TRITR,/YH0/SFTRITT YT/l ufken)

o]l Hellhq Max. Marks-60
= WA 10
oY U1 10
oY TAT-2 10
i 10
RIS U (@r3ar-arsy) 10
Ui Rers 10
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HTT 3f : U=y

P THUIAL. | 99: UYH | AW UYH | TF: 2025-2026

fawa: gga sitafas™=

S Bls:

CC-32

S Yi:

TR UTd 31 aaR 3R IR

P BT UPR:

PR B

B WIN| =

od
@ FIE N

T UTSUHH BT YT HI1 & oIt BT A B.Sc. H SHafagm—
faug uer g1 TTiRU|

UTSUHY STRTH
yfdwd (CLO)

39 UT6USH & I -
Y UTSdhH &1 3229 faenffal & 39& My usy (eadem) &
fore faemRY, Il iR IExdl o uafud ®= H Igradr &Rl
g1 39% Sifafiad, fienffal # 4uR o &1 fAer™ URY S
AT I5 U MY g DT FguIfdat SR Rigrpt & THe URqd
P 3R ITS HEd DI WP HH & fow duR &1 +f 39
WWB%@%|
gerSiarae J R+ QMY URaTd B OReHl, 3e-d 3R
ISP I geh! ol IHSHA
o e gHlen & Areny T Ui Ty iR (R )
ﬁqﬁﬂmamwﬁwﬂw 35 3R
TRB AT JUR BT
o T ERHI T UG TS BRI Bl
SUHRN T Tg TN B
o eI IS TR UG BT UTeH BHRd §Y, JHI-HHT
3R gvfe Fied ot 3R Yogafyd afarsHr uamd
BT
o UG & HIRAS 3R T URIAIHRUI & HAIH I THT!
TR B YRl H1 IUT Jguiiedl ud Riew! ot
grilemar &1 TR ST

6

oo 3P:

SfUFAH 3(6:40+60 | <gAdH STV P: 40
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YT B : UTSTHH &1 fAugavg

A AT DI GBAT (Ufd W8 Gel H): Uid I8 6 0
A ATSH: 90 G

fawg

Y 3R UG d@ BT URT: ATHUH TRdd B GIRHTT
Td Agd| geAoiafa # SIHUH & USHR - Hifdd SFHU |
3FVgEd SHYM, A ¥ | e ¥y Udd &
T U |3 URATd 1 fARISdTd | TRTd R R & SHTH gt
Tq Ffeq|
nfafafdr-
1. Id, IUged U4 aeil-ed 8™ IR Ja-Ted aie daR
HA
2. Heg faaur TRl & ST SEM! &I STeR! Td
T |
3. YT+ UIRESHT ARa T Ye g |

18

JTHUTT YARTRIET SR g &1 ag: faeniiat &1 ¥ad ugd a8
TANTRITA AT aTeq o d ST 2y S (FE9esm) o1 ared
8| TRINTRITQT o Udderds a1 aRg [Nyl faanffal &t Bt & aFf 9
Tefdd 2y U3 Ugd H Heg H 3R MY favy g # arfex
B MY AT GRFB G- e g dngu|
rfe JHIam:
faenfdal &1 Iuged ud URife I 9dl @t Taid id
TS GHIET HRAT AT 3R HIfeidh sl TR [UNeH SydT
TS Gelic- Ufhard AR -1 difietl Sl Td IdAieHl &
Addha SR Jeuic § Afd® AFcs! &I urad e g
nfafafdr-

1. MY T THA BT R GRS [ &7 78|

2. Rreffes iR fhfewma Triten &t gam|

3. ST IUE R i # Afds AH®l R T |

18

ITHAYM UG d@: Ry AMedbarst &I Fgraar 4 faemd
ST ell, Ie=l, TPDIU, SR, sfiwar Gdha 3ife W) ==l
B3| Y ufvarer & forw aifee TuRar s=men forgw faweyor
H Upar R gWifad ey =i g
3fdd: WY URATd D! A UK URSY | dIR BT
Tfafaf-

1. THYM TTd & W fogeff ™ =]

2. feu T fowg or ufvaieTr udid feran|

3. URTISHI URaTd ST HRA 8 BT Toirad! & gdl darR

BT

18

Page 13 of 51




TRe TR IhRur:
fawg 799 & IuRia Afda safd & faenflal & o afediemn
TRATd T UReR URd H=1 81| faenfial &f s =y faw &t
dIdT Ud Hed WY U J UM 31 Mg
Tfafafer-

1. UReR URdfd ®I¥d R o ferai

2. ST URATd T TR JHa 8 URd e

3. UReR fior 6t ufthar wR == wd v ST

18

AP UGB
W@ﬁ%w fenfiat @1 s+ g1 fby T Frd 1
fraRr IIRCEY S RICERY ol =Fal
aﬁ@a’rmmwwﬁ%muwuwﬁwﬁaﬂfm
gfomal W +ff = B g
nfafafr-

1. ARG Ufd &t ARt BT

2. A URTel ¥ 4 RS &1 HiRkddh IRl

3. B & YYTGd Ui IRl R g 3R =i |

18
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YT It : Ha= & S91eE

UTed Ra@, JgY gxad, 3 ImeA

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3.

4. Recent review articles from journals like Frontiers in Microbiology, Journal of

Scientific Writing and Communication — Angelika Hofmann

Clinical Microbiology, Microbiology Spectrum, etc.
Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Suggested equivalent online courses:

1. https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction to Sec

ondary Metabolites.pdf
2. https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS ICEH papers 46

5t0469.pdf
3. https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-

V_11.pdf
4. https://www.researchgate.net/publication/323973060 Bioconversion Processes
5. https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf
6. http//www.mphindigranthacademy.org

HTTT D : i 3R wiien (Rigia)
Sfferepay 3iw 100
Hdd TS Jedih (CCE) 40
fayfaemera wdterm (UE) 60
TqHY:02 °C
SATAR® TeITH: D& TRI&T 20
Tdd TIPS FeAiDb (CCE) | 3RTSTH/UicH 20
Pd 40
WS (A) : A TG YUY (TADH 50 Tsc) | 03 x 02 = 06

§TeI Yedi® (External WS (B) : Y UY (YD 50 ) 04 x 08 = 32
Assessment) WS (C) : &Y U (UIP 500 g 02x 11 =22
fayfarera adian od 60
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U 3 : U=

PUPH- | DT g yyn | 9O YW | T 2025-2026

fawa: ggH sitq fagm=

1| P Bls:

PC-32

2 | BT hide:

TR UdTd 31 aaR 3R IR
(OTRS BT - 1)

3 | PRI PTUPR:

BR DI

4 | qd-3MMaTgehdr

@ FIE

39 UTSUHH BT A e0g- HH & fore o 3 Soadt. d
Sitafas= fawa uer 8191 Tifse|

5 | UTSUhY SMfRTH
ufdwd (CLO)

39 UTUshH & IER:
Y UTSUshH &1 I A=l & 39d MY ey (fSudeH) &
fore foarl, Irft Sik Izl &) afid w3 | Teraar s |
9% ffalked, faeanfial & YR oiwra &1 e URY &A1 aur
3 U XY fawg o) geuifedr oiR Rrered! & qHer URdd B
Bﬁg&%mﬁwﬁ%ﬁ%mﬁwwm
|
o geASHaraT H a1 WY URATd ! TR, 3527 3R
ISP I geh! ol IHSHA
o lfec gHtem & Hrenw § Urfie 2y SR (RO e ot
UGEM BT U1 WY STHYM AN, I 3R
TRB AT JUR BT
o IS VB I IUGad TN Hrifafert &) feomga
H1, o Ifad Yeroiiafaq da-id! SR ITHR0T &l
T M 8|
o g 3P g UGl T UTei BRd gU, JHI-HHHT 3R
ol gfed ot 3R gogafyd ufeatsmT wara fawia
BT
o TG & IR 3R TG UKATHR0T & 1y § FTHTdT
TR PIA USRid HA1 94T JeuTieal ud Rl ot
THteraft o7 ITR ST

4

AfUFAT 3{F:40+60 | <gIdH STV P: 40
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YT B : UTGUHH DI

A ARSI D VAT (U T&Tg "el #H): ufd Jwrg 8 6e

A ARST: 120 e
URAI® Sl &1 gt
1. TEAT MY U] DT fa=edwor
2. UPHIRIG Y UATA! BT T 3R FHIAEAT Al ST IaT 3R gedh! D
Ugd &1 ol b |
ST FHETSN ! Uga SR 1Y fazayor
g § Iucisy RickTdl o SMUR TR JeAuitardi MY Ty ST 33A7TH BT
e @ieT 3R T gaed
PubMed/Scopus BT SUAINT &R Flfed WISl BT UG Zotero AT Mendeley S
<d 9 Yo UeeT B
Il 3R uRSHeTSH HT e
8. wﬁa&&mﬁaﬁwﬁuﬁﬁ SMART (Specific, Measurable, Achievable,
Relevant, Time- bound)mﬁwmﬁml
9. ﬁ@ﬁﬁﬁﬁﬂﬁﬁﬂﬁ%ﬁﬁﬁﬁmws#ﬁﬂﬁmﬂl
10. 7T 994, Ah-tep MR Fa=07 9ied U Jayd T Aol BT UReY daR
DT
11.991¢ 3R JHI-HHT (e A1) HI AR
12. 3T HRUT Afgd Fole T 3R T ATE BT FUANT HR YIRS T -7
ICEARGICRGH
13.901 URATSHT TRATd &1 HAGT IR T (fafad Rie)
14. 94t TREATES geh! Iied U Yol gersiarag aRTSHT URdrd R &A1
15. BT 3R Hey Aferdt &7 spamg
16.APA, BT 3R dpar Aferal # T 3R IR0 Wide HRAT WaHT|
17. IR TR TR0 WSS B daR
18.PowerPoint IT Canva 1 SUART HR YHTAT TRfAHRUT ST BT
19. %19 T A% TRgfapur 3R Jeurdt geter
20. U9 BT AIRIS TRADHRUT &A1 3R ISP aIe Jguriadl § ufaferar iR 7=t
AT

oOuhwWw

N

YT At : WA & g1

Ted Y&IP, oY Tad, o1 "ameq

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of
Clinical Microbiology, Microbiology Spectrum, etc.

5. Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.
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Suggested equivalent online courses:

1.

https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction
to_Secondary Metabolites.pdf

https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS ICEH pap
ers_465t0469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-
10/UNIT-V_11.pdf

https://www.researchgate.net/publication/323973060 Bioconversion Proce

Sses
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f12757299602

4f.pdf

6. http//www.mphindigranthacademy.org

YRT D - i 3R WRIET (i)
TS TRI&T 1 gIolT: - Max. Marks:40 +60 =100
WW Max. Marks-40
D& HHTIT 10
R (o) 10
IAR 10
3METHE [@1C, TTHUT IaT, Uenfiest 10
TRITR/ Y H0/ SRR VU1 3RS UfRiemn)
el Hedldh Max. Marks-60
SRS 10
Y TANT-1 10
Y TANT-2 10
e 10
ARG URiel @msar-arga) 10
TS Nors 10
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https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

U 3 : U=

FRPH- | FET: TH.IIRI. (T gy | A fgdia | H:2025-2026

fawa: ggH oitq fagm=
R Fls: CC-41
P 2fid®: oiq I, o1 TREM 3R MSWem
DI B UPR: PR B
Jd-3TaaHdl | 33 UTSTHH BT AT HI4 & (o1 B & U il fagH fowag & Iy
@fe g 8 ... Trae &t Surfd g srava B
S IEDER: 3 UTSUHH & 39X 8-
SIfeATH S Dl IYAT DI SGURUNSH DI YT FoRTH Thd ™ 3HaWR, e
UfI®d (CLO) | U AT A1, AUT HAHR Dl RITUT HAT HISH B Jieg HAT SDT G@UTA
T REBR DI THHd BT M 7
Tfed Tuar PR W qd TH IueTs I IUT AIBIT M aul
3G f[dT § I YU ST |
Sfd® g ofd qR&f, S1d WRIAID! TUT 39 0RE & SdTG! & Hgad I JaTfed
3Gl & FeR] DT i BT |
CLO-
1. TS SR TR W ol GRef & fo Fame gfan gagm aur
ﬁiﬂgh & IR D1 Jgfd fosar & @
2. 9g JAAT & ot Iudy ARHII ASHIST ey aul
e Ufsharsil St ugar aur D BT
3. Sifa® JUal SHGR § AARI, -l RIFRYI, oid Ui &
I HE] P M PR G ST HH%ﬂlaw%@ﬁ‘rﬁaﬂlWI
4, @a’tﬁ?ﬂﬁlﬁwﬁ‘ 3U T IRAAH TR HY WTal B [a=avd HAl
qHAdl BRI aUT T THAH I GHT|
5. JURC! oI WAt & Afdd, ST aul JHEIfofs SR 6T TRIEl
DA TUT TGRS VDI DT R0 HRHAT|
Pise g 6
A 3P: | AfUPIH 3iP: 40+60 | gau IvTie: 40
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HTT § : UTSUHH Bt

A AR D VBAT (U T8 "el H): ufd Jwrg 6 6
A ATSH: 90 G

fawg

TN IYHAT H IR dYT ST IGHAT T IR<Tg Td &, a1l
JdeX HH BT UM TUT T, TR e H TR 9T IgHdr &
o qUT I ST & ARG UHTE & ol 3[aWR] &I ¥ o dTal
HRP, Ufsdd dUl Ude Tolydl & Iafiar (e srisH
TATEUHS, Sl6id], SRR®, Ud o9 Siear 3Mfe Uef< &t JuMifd
SATH YT AR IVHIT | S- BH &1 fod Ia®iT Sadur
o JORT U duT UIe 3axgehat giRifed] saadrd
YYTT BT 3] SIRGH Yol BT HaRyT: Toloy ¥ 3= ool Hed
faadl § ITH Yol qUT gER TR J1eH |

)
1. YRd ¥ ST foomY 3T9 IR 99g 94|

2. THUYUHS, SHIdl, SRRG A 39 sfed R FRey|
3. AR & for faxiia grem wR are faare |

4. Toftrs st ures qut oAt =T H YT

18

&P TuaT SMfIPR: i U ST uRey, 37 UPR, TSHID
HIURIZE HIBRIGNT fESEH, i FaH T8 GMO's BT TRE,
a*r%m%ww%%q&mﬁ@uﬁmaéR&Dﬁmm
TH HR® & U A /Sl JUal BT Sauaifie! dU $6 »4 Tl J
URIFTRdT GATT, WTO, WIPO dT TRIPS %mww el &
BRI BT TR 9UT fHaM fIPR Tae, e SeIed Xl & MUR
R Ue< &I Wiol (USPTO, EPO YR )
Ul
T & 3MYR: U & UPHR, YR e~ Tae 1970, U 3MTde ol
HISd B3 B Ufeha, WP FTH &1 SeRfsha e, ggg oitar, S
, Ufehar auT IATGI &1 Uef=T | Ude s TIRR] &1 AIIRIIHRU]
Tfafafy

1. 30 fIaR &1 0¢e TR FHRA SR UKd HRA &1 Ufehar &1

AT T |
2. THYH ST I Haiftrd Udeyq IR STy S|
3. Ucc 3f1de Ufthdl &1 Frare S|

18

I UCT: T AU TUT ST ARI[Re - URad; UigTRie g8y,
ST YRET Hie-cy; Sifds TRl & oy Urufie JHum; oid YRET
WR: GRAS 3iTiifew, fafRry ge Shtal ot Sa qRefm wR; gafid
Tole T A Sfiaf o forg Sr=ifRict Sig TREM &R; GMO's Tl
LMO's ; WRT Uee- He-RAbUTH; T GATHRUI- IR& & &g,
YRR STFeTRE! &1 Tehienu]

18
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Tfafafe
1. SIaRET & fafid TRl W a9 |
2. TR HfacH & 0T 3R BRIV TR a4 |
3. UhHD HRDI AR Ah A THERI & IR STaRET TR} Bl
3R T HAT

Sigfdedr: aREg, Sifde fogq & Afde dou- usfd & 9y
ST WY T@HTA | Waifdddl - SHfed I, ofiF ITER,
OfeRIguT| Y™ H Siafadhdl- aﬁhﬁﬂaw@ﬂﬁm%
TG YT Sid UANT, Sid 3fIBR /Hedm, Y Sa Wenfist
WW,WW,@W@WW ifard: ug
3ifard g for fasyfaeerg & SMSieiR gRT AR T aeh eIty /g
é/i:r”m AT S fop ISR Uef</ae-ifes aaaiRieur & HiT

|
Tfafaf

1. Siafay= H Afde Juuf R dG|

2. SRS B UPpid & g8y W T4

3 %&ﬁwrﬂﬁwm&mmmmwmﬁmﬁm

|

18

Sd gl & fol wel Ao 9yt Ggrdl Uuel: ARAd
IS SaauH< Kol (NBDS), SR @RICH ! S8t
R i =g Sisfie) ugd| Wi 38U sfean, A 37 sfear sriepH|
eI, Shewd], WTYemRoR, SMEHITSR, THUATAE Siid fa &
ITH Uil | S Sagecd, oid I;ﬁ?ﬂﬁﬁ S TUT qHH1Teh IR
MBI ST Uenfibt -IdlthI 7 4 -Hdcb Egiﬁ?ﬂ (32 GMO's FAIT
fPoR) Sid Uefiiet I &) IawiHe IGYURN adl JTHTSS
Wﬁ|ﬁﬁﬁ@ﬁ$@@ﬂ%ﬁﬁﬁ$ﬂﬁ%ﬁﬁ@ﬁ|

1, %WW@TWW@WW|
2. PP SEIICARUI DI UfehdT IR oRa |
3. W3 3far 3R Ao 37 3fear R fow ufeanfan
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YT It : Ha= & S91eE

" &P, oY 1ad, o=y Tameq

AT T U5T:

1.

TSW, 9. 3R TWRY, 3.4, Shaw a1t & fore Iem: Sig fage & FareR 8k
IfraT &1 fapr | sifaged: T3 2008 |

Hge, U, HRA H Us foaR &) Ude Hd ov¢: foaR @ da 9ed &9 999 §
Uc UTE 31, ANTd ST 3R 3704 U foht 7T 3nfashR & U1 SHMT; HRd
A Sifa® YUl R Uh HeH &R HeH GRMHAI| 20181

ST, 3R, HRA Uce Jumel | f3HTer™ afsafRiT 81891 20101 4. Ueviee, T4
3R SR, T, oia I Bt g

(ST TR SRIPT GReTepT e | FBITR1 20101

R, I Y. Sfa Wit ST S™icd Hu-al &I L= BT, TEfid
BT 3R IAHT A BT TRESH: TRITIIR | Th A U TRTIR & Tk
BT G| 2014

S84, .U, A, FARMARCLH, T8 WIe-3R 3 Ash Aeddl | de:
I RET U | 2014.

T8, dY, © STAHRT 31Tt TeU-0IRTd Saaude Us ARvde | =73 faem:
feHTed Ud. §139 1 2009.

ThreR, dt, sifae Tuer sifieR: M srfaraw & 3=gad o311 73 fewdt| 2001.
FeY, U9, IAIUeT: U9 Gt | Aee, THE: siddd | Uee, fewge ok
CSHI% HEI-aa® HraTad; e fifd 3R dae faumT, amfirsg sik Iam
HATAT; HRA WBR | TAEUIRRN: 3msfear @ Arbe a&" - IS v,
TS gHaRc! U |

10. SRACHIGTSN H SIfG® Tual AIHR" - RBH TeTgR Rig Ue 3d| TRU! 3R

ST - IoTHIg SR

11. XY U, Staict 3R SATSAHRTT @ 3nferawiie Rard|
12. 9.9, i3t 9y Srpredt, HiuTd gRI UHIRId Qedd

Suggested equivalent online courses:

1.
2.
3.

bl

https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf

https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf
http//www.mphindigranthacademy.org

Page 22 of 51



https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348_120929.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

HTTT D : Hegi 3R wian (Rigia)

Sfftrpad 3 _ 100
Had ATIP Yedip (CCE) 40
fayfaemea udterm (UE)
HHY: 02 60
3iaR® qeaio: HET TR0 20
I SATTF YT (CCE) |/ HICR 20
Total 40
TS (A) : 3 TY U (TP 50 Veq) 03 x 02 = 06
STE] eI (External TS (B): YUY (AP 50 Veq) 04 x 08 = 32
Assessment) TS (C) - 319 U¥ (UAP 500 TVeg) 02x 11 = 22
LR TtI' 60
otla
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UTARS UTeashH

YT 3 : g
PUPU- | P TUTIEL. | g Uyd  [dAiex:fgdm | 99 2025-2026
fawa: ggH ©ifq fagm=
P Bls: PC-41
P ®: SIg ST, o1 GREMT 3R MSUISR (WRIR®-1)
P BT DR P
YbIR:
qd- 9 UTSUSHH BT AT B34 & fore B & Uiy ot fag= fdva & 91y
ATITIH T .09 . WA 3t U g1 STaRAd g
@fe ®1g &
UToushH 59 UT6UHH & 39 8-
3IfeATH S P IIUWAT DI TYRUMST DI UgHI FoRIH Thdl a9 3R, 3fIaH
gfawa THAT HAT, TUT FIA B RIMUT FHRAL T3 DI i HAT SUBT S@HTA
(CLO) T REHR DI TH A BT M ]
HueT SHIHR IR Td I U ST a7 SIB S T4 IATE
fAp™ O I UHTG I
Sfde TE) Sa JReM, S Wi aul 39 die & A6l & Hadd ¥ Jgafed
3dTG! & FaR| ol G HRAT|
CLO-
1. AP T 3 TR TR oid GR&M & o e gien SHe aur sa
YRE AR B Fgford fobdn & |
2. S Ui IHar & ol Suasy M ioH1e SaRgeeyd adl
3E Hfshamsfl i Uga qUT Hedioh BT
3. Sifg® dual SfeR | TR, THh RIFRY, EERIEIUCAR:|
B Ge | 1 MU Hd g 3D HHsAﬂleﬁl@?ﬁﬁaﬂlWI
4. 9 YRS WIE 30 $T IRAG® TR HY Te! B fa=ad BT
B adl HRD] dUT I THUH B G|
5. JURC oI Ul & Afdds, BT TUT ATHITS SRR &1 URIE0T BT
Y1 FIER SHYH D101 ST Glidol S|
wise g 4
oA 3iP: | TUBAH 3iP: 40+60 | =gFTaH SHuIi®: 40
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YT § : UTUshH 31 fawaasg

A AR D VBAT (U T8 "el H): Ul Jwrg 8 6e
$A ATSAM: 120 Te

WART 1 gT:

OO ~NoUhkhwhN =

oI W ST qul Sid-Sagecy P YA (Tg3{d/Hics fafere Ruic)

JRR® qUICS Sagacy & AT AISR &1 37eqg|

SIg Uit wrd-3 3efear & ot sgaaiies Hisd H=ar duR ST

SId T HaHTd T B - B-1d & SUANT ¥ SRRAd HAT|

SIg Uit IeT & ol gdermr fRare quT STel &1 A |

WIPO IT YR Uce 31Thy ST o ol IUINT dich Uewe Pl @il al fa=awur|
Afde gfaer ==f, framR , GMOS a1 W H PIfreT SrdUM|

SId YRET AT GMOS TR S STl SIAH &I fesga ol

g R&T & ford o e o) FRIfer e & forg URex a1 TR uT dUR 63T

HIT Y : WREA & FH1e=

" YP, oY [ad, o=y Tameq

. TSH, SOl 3R TWRY, Ot Siia+ a3t & forw Sem: Bid fagm & Fam=R 8k

IfaT o1 fabr | silageH: Tg3H=1 2008 |

Hgle, U, HRd H Us foaR &) Ude 8 ov¢: foaR @ da 9ed &9 99g &
Uc UT 31, ANTd ST 3R 370 O foht U 3nfashR & U1 HHMT; HRd
¥ Sifa® AUSI IR TH HeH o HaH [Nl 20181

ST, 3R, HRA Uce Jumel | fFHTer™ afsdfRiT 81891 20101 4. Ueviee, T4
3R IR, 21, oia I Bt g

(I IR SRIPT gReTepT e | ;IR 20101

R, IS Sfa Uit ST S™icd Hu-al &l L= BT, Tefid
BT 3R SAHT A BT TRESH: TRITIR | Th S Hdh U TRTITR & T
BT I 2014

SisH, O.U%., 39T, FHRTARR, TS WIe-3 37 dsh Jrsdd | de:
IS RET U | 2014.

S, 9, € SRMTHRT I UeRU-INTT S9dUde U Aawde | T3 faw:
fgHTerd Ud. 8139 | 2009.

ThTeR, t, shifae duer sifieR: M srfaaw & 3=gad o311 73 fawdl| 2001.
FeY, U9, IAIURE: T Gidion | Ace-, THE: &iddd | Ude, fewg ok
CeHTS Heluad HATed; e ifd iR dae faumT; aiforsg sik I
HATAY; HRd WEHR | TAEUIRRN: m3fear T Arbe a&" - IS v,
fFTwIe gHafRidl Uyl

10. SRACTHIGTSN A SfG® TueT AIFHR" - REH TeTgR Rig Te 3d| TRu! 3iR
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TRRIET" - JSTHIG SHeh |
11. 2NY U7, ST 3R dems3mRud ot s R |
12.9.9. Tt 9y 3T, HIuTd gRT FehTiRId Y

Suggested equivalent online courses:

1. https://onlinecourses.nptel.ac.in/noc21_mg63/preview

2. https://archive.nptel.ac.in/courses/110/105/110105139/

3. http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%?20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf

4. https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf

https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

o

6. http//www.mphindigranthacademy.org

YT D - eI+ 3R W& (Irifie)

U TRIET T grolT: - Max. Marks:40 +60 =100
WW Max. Marks-40
D& JEHTRTAT 10
! (o) 10
IR 10
3TEHe (@Te, JTHtoT Tar, Wenfiet 10
TRITR/YH0/ SRR YT/l fkien)

o)l Hellhq Max. Marks-60
= WA 10
oY U1 10
oY TRAT-2 10
i 10
Re® Tier [@rgal-arsy) 10
Ui Rers 10
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https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348_120929.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

JTi~Ip TreaHH

YT 3 : U=
HTIH- | Fem: TUOER. | qvuyd [ dvex:fgdm | 99 2025-2026
fawa: gga S fagm
P BlS: CC-42
P4 N: TATIRI Sf e
DI BT YPR: PR B
qd-3TaaHdl | 39 UTSTHH P AT HI4 & (o1 B & U Siid Ay fowg & a1y
@fe ®1g ) v 3. W $t U g sraRa® gl
SICpER 39 UTousd & 39U%A B-
ST IUAS T UTIYd &Y deoq & fore Tam=y et & &3 & Hierd
Ufawd (CLO) | fadRd SxATI r-DNA TP o1 STANT HXab J&H Shial | Alad gariad
Tryd &I RITUT HAT | IATG & IdG Dl IgH o [Tl 3MUadh dhb-iah! Bl
BSIECEIN
CLO-
1. Ul ud fgdias Turged Ide) o Idie- § Iiifd samd<d urd
D THAT 9T T SIS BT STANT B D! dgiH |
2.  SOBMCGE S Reia< NdT aur IRiF & gersiasg
Id1e & fore wraruay sfgifie! oI B ary A1
3. UMY IR 9YT Sd IUDR &I JRIfd Hd gu yafaruiiged
MRt & geroidt IuanT o fazafa &A1
4. UIYq FSSIE quT 3fgpad & ot Red Sita faz aut Ridfes sfia
fORIT O QAT TUT ¢ &1 SUART H=AT|
5. 3ENMe aUT STARTHES IUART & foIe Tamoag sfiife! & adam
&1 AT, yfasr & FdRT aur Afds g &) gegifed &l
6. dRAIdD TR P! AW & [ofd TaER gl & famr H1 FfRferd
Fd gU geAod fas & fawRia S<ifas vd uraifiies 9 &) ang
HRAT IUT eI Tgqeil & fSHISH, Tarem aut axi-e g &l
ICESIEGEZSI
7. HIRS® U, It ARaA 3R R auT Sfasi-ids et & forg
DT & HIHH T AP BTN B UHT 71 1 Tanferd ol
8.  difgd Tual AfUSHR qul g &ian & JH I AR H3d gT, g&aona
O aur ST Mt &7 H I, TaER auT wIe 34 IgH B
fIfgd &l
9.  geAfgeig fagHl aur 3% IuaRn & IuRa QAferdl, dep-iifaral aut
AYH FATaT & ol Tolia TR a1 3! SdHierd BT
Pise g 6
A 3D: | AfUDPIH 3iPh: 40+60 | gau Svrie: 40
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YT § : UTSUshH 31 fawaag

A AT DI GBAT (Ufd W8 Gel H): Uid I8 6 0
A ATS: 90 G

fawg

fgdiae =AU IdE @cHdEey) fadiad FUa 3G Bt
3fayRun, UfdeiNied Ud aaaq Ad, Rifecn d N & fgdas
JYTIYd 3dlq dl Hed, JIMUIT DI tlﬁ?m, JYUdY Uefd,13 C
Tidcs, Ty Ufdure & ol THEHSR a1 THey Snutied fafdmt
Tfafaf-

1. IAT99Y R 1S R

2. JAUTY UTYd UR Ul STITITH

3. TAUHIIR & Ragidl W =1 B ST

18

HIdISS YT CUIgS UTYd: T8 ddT cUHIss &I Jo I,
faftm Aeafdal Sexifeucy &1 WWrafHe I3avur, Sia XG™Hs 7,
fafire fam= fdg, wemad! qa auT armarT, HiN qur fafeer & g9t
Hgd, AgE S, S TRIURH & g |
Tfafafd-

1. fft waFTISY iR cdiHTasy &1 IMrfe JRayo|

2. P, IATAFT 3R WY F I Hgd IR T |

3. S THURM & MaH IR Aigd S

18

JUFH qUT UTclidbergs Ura: AN al Uielidberzs & gol U],
WiRkefipae!, fafta Aegadisl gexwifsdey & IS 9o,
od XA aryd, faftrd fame fag, Aerad! ga aut SrTam SN qun
ferfor e & $-1ep1 U, TATEH SiF, S TauR= &1 g |
fafafd-

1. AT 3R uTclidberss & g IHRIfAE T TR TRe daR

S
2. 3iwel gief § YU BT FHyur 3R guaas |
3. QUIfAA Ty & Fgs ofiFl )R fow

18

3MNME SrUANT: fedias Iamue Idel & 3iftie Ide & fag
aTa SIS YU I BT gAd aul GUR, Hielel a1 goid: T
AT AN B & B & A4 SRR fgdias adead 3drg!
¥ foru geaoifasta SR dear (@adH) &t aob-is| Sa uRadH:
Sig afkad- Pt fafert, Sy dut Sid aRad & gHIfad & ardt
HRF |
fafafd-

1. 3NN SUENT # Yl Aereiagey W uRasHr Rurd

JIR HAT
2. TRIRUGER GRT YEH41T DIRIBI3H HT AHH dad-|
3. Haftfd SIR1sl ¥ Vet Herdiaged &1 Idg |

18
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v | waforofia Sta oenfiet & sy siftaife: 18

OId ITAR: YEHGId! B UgVeD! Bl I8 HR dd FUd, WiRed, YR 1g
CIRSIRRIECHS mﬁgwmawwmu%mﬁ%%uﬁ&mﬂa‘r
! SfEifFe®! | Hid RidRe Sitg fazm qur yumelt (Rrew) Sitg fazm
TP HHAT Sita AT ¢ BT URT (CRISPR/Cas 9 ATSYTR UTd
fEit®) HHH Iaued urig & feega aur Ao s
T & fore Riew ariarsl arsfe
Tfafafer-

1. gegoitdl Y UgUD| BT SUee B R JART HRH1|

2. GEHSId SOl gRT BT UeieHd W g d4i|

3. PRI YSYT I G ST T Y|

HIT Y : WREA & FH1e=

" YP, oY [ad, o=y Tameq

1. o799, TH3. 3R Sited, 9189l Heraifered UTyd Soli=aiaT, §g8H, 2020.

AATD I, ST, Aemifern Tyd Foliafear: Sitad fage & fazayor sik ST,
Tl WIS UBTRA | 2020.

2. IO, 3R, 3R faeeH, T, wiie Sl Aersifersd w1 Aersiferen geifafaT,
f8TR1 2010. RBHITEN, Sit, TR, TE, Ftagm, o, Aeraiferes gorfaafiaT -
Rrgia 3R ugfa, Sidwgdi<l uem=e, 2005.

3. P, T, TSfH, THT, SR, T 3R dias, S, Aeraifid 3R Iqer
gonfaiaT &1 uiem | fafies 2002.

4. G, ST, Hi, THTH, 3R dfgTR, L. AR TRIsRe & Rigid (7ai
BT | <gaTdh, TaTs: 94| 2017. .

5. Aeraiferes gofafT: Rigid ok ugfaal - 7 T3, REHIEy, tREg T
TRfee, =g e |

6. HeTaifelsds SonfaiTT & ey § Ricer Irarl 3R Ridfes srarsi - g1d &
CRIIECAYECARGEC]

7. HCTEId® Sol-aRTT, SricaHIars Tadid, SHd 3 SeRead HIghIararo
TS g O Y U |

8. THUL gl U SfprgHt, HIUTe §RT YhIIRId Y

Suggested equivalent online courses:

1.

bd

https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary
Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS_ICEH_papers_465to4
69.pdf

https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-
V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5eel 56f127572996024f.pdf
http//www.mphindigranthacademy.org
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https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

HTTT D : Hegi 3R wian (Rigia)

Sfftrpad 3 _ 100
Had ATIP Yedip (CCE) 40
fayfaemea udterm (UE)
HHY: 02 60
3iaR® qeaio: HET TR0 20
I SATTF YT (CCE) |/ HICR 20
Total 40
TS (A) : 3 TY U (TP 50 Veq) 03 x 02 = 06
STE] eI (External TS (B) : TY TY (YAP 50 V<) 04 x 08 = 32
Assessment) TS (C) - 319 U¥ (UAP 500 TVeg) 02x 11 = 22
LR TtI' 60
otla
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YIRS UTeaghH

YT 3 : U=
HTIH- | wem:TUUER. [T uyw [ duvewfgdm | 99 2025-2026
fawa: ggH oitq fagm=
P BlS: PC 42
P ®: TATIH SIS (UraRe-2)
PRI BT UPR: PR B
qd-3TaaPHdl | 39 UTSTHH P AT HI1 & o B & U siid Ay fowag & a1y
@fe 15 8h .o 3. e it Ul g1 Saxa® g1
UTSusH 39 UIGUHH & I8 8-
STy IUAS] TG UTYd B IEa & ol Ty it & &3 & Hira
Ufawd (CLO) | fadmRad HXATI r-DNA TP o1 STANT HXcb J&H Shial | Alad gariad
Tryd &1 RIS HAT | IATG & 3G Dl IgMH o o 3MUadh dh-iah! Bl
g |
CLO-
1. e ud fgdias 9amued el & Idied § Iftfed Taroay urd
D THAT 9T T SIS BT STANT B D! dgiH |
2.  SOBMCGE S Reia< NdT aur IRiF & gersiasg
Id1e & fore wraruay sifgife! I B ary A1l
3. SUfIP ITAR IUT oId SUDR S JRAfId d gu Taiaruiigela
TNt & eroiidt Iuan & fawaftd
4. UYd fSIE quUT 3@ o ford Rk Sitg fagm= qut Ridfess Sta
fORTT & THSAT 9UT ¢ BT ST HAT|
5. 3NRE 9UT ITEARIAS IUArl & e Tam=r Sifigife! & adam
&1 AT, g & [ 9uT Afds Tgl & geaifed Bl
6. JAP YUR B! GHEISH & foTE FaaR gaf o fabr &! qitferd
P BU GeASa RIH & ReRid i Td Urifie 91 &1 an,
HRAT T YafId Tg sl & fSoeH, Tare aut axi-d SrHu &I
ICESINGCREIH
7. TR U, It arad iR axes T fasfes siidrafi & fem
UBTRH & HILOH T M THBIRAT BT UHTET 1 A Jaferd B!
8.  WIfg® Yual SR auT Fame gial & I & AN HRd gU, Jeoia
O quT Sl Tefiet &3 | I, TR Tl LI 30 3gH &I
fafgd w1
9.  geroifeia fagl qur 3% IUTNT & IURCT Qfer, da-iifardl quT
Ay T & for SiTofiae TG qUT 37! 3 ord BTl
Pise g 4
od 3P: | SfUwdn 3id: 40+60 | =g=Taw S=ituife: 40
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U § : UT6dhH &1 f[qugaw

P ARSI B JEAT (Ufd Fwarg el #): ufa Jwg 8 Ue
T ATSAM: 120 Te

AT &1 JT (LIST OF PRACTICALS):

1. SR YTl YT d: UATRITCraH spp- H UM &7 oid fa=elw T |

2. O SR YT THRIORM AT R H O 31aT agafd Wi |

3. O JUDR HIGARH: gV el & forg Sohf=af shamy|

4, éaaww%@awﬁ%eﬁ%%usﬁﬂﬁuémﬁaﬁmm|

5. ofd g A o BT SUAN B & AIARS FA0dIg urud of fSeg= &
6. Hisd HelaIfcld Taad qul Sol-1ae UTdd | a1 DI AT DR
;
8
9.
1

. TAR®] SONANT ¥ el §gHATS Wi &1 ST |

. geHeitdl H TR IRIGRM UTdd &l SRY - o freRurHifd fa=afta el
TATI Y SIS H ofd GRET qUT Afae I | 9=/ a1¢ fdare |

0. Gﬂ@ﬁ&ﬂﬁ%?ﬂﬂ%%ﬁﬁﬁ@ﬂawﬁumﬂﬁ@ﬁiwlmmwl

UTed Ui, e Tad, 31 "meq

Suggested Readings:

1. oR9, wa3. 3R S, a8 o, Heraifers uryd SeiiAafaT, §gaF, 2020.
W,ﬁ.w.,ﬂa@mmﬁgﬁﬂﬁuﬁﬂzﬁﬂmﬁaﬂﬁmﬁw&ﬁ?&mﬂ,
Tl WTBIS UBTRA | 2020.

2. IUIE, 3R, 3R faeeH, T, Lﬂld@%ﬂ:—ldlqnmwﬁmlqnmwsﬁﬁﬁﬁﬁ‘ﬂ
%ITRI 2010. @W‘rﬁlﬂ?ﬁ?{ oft, TRfest, Tu, Stagm, o, Aeraifers gonfaafaT -
Rrgid 3R ugfd, aﬁaﬂm@ﬁw 2005.

3. P, T, TSfH, THT, SAREY, TU. 3R dias, S, Aeraifid 3R Iqer
gonfaiT &1 ufem | fafies 2002.

4. G, ST, Hi, THTH, R dfgTR, L. AR TRIsRe & Rigid (7ai
TeHRT) | <gaTh, TaTs: 94| 2017. .

5. Aeraifers goif~afT: Rigid ok ugfaal - 7 T3, REHTEy, tREg T
TRfEs!, S Fragq|

6. HcTaIfel SonfaiTT & ey H Rier ararl 3R Ridfes smarsi - g1d &
I U AT |

7. HeTaIfeid SollanTT, SRicaHIqIST Tadiy, SHd 3 SeRead HIsshiar™ars
S dralcHars 9 Y U |

8. AY. fgal U 1], HIUTd gRI USRI Ydd

Suggested equivalent online courses:

1. https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secon
dary Metabolites.pdf
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https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf

2. https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS ICEH papers 465to4

69.pdf
3. https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-

V_11.pdf
4. https://www.researchgate.net/publication/323973060_Bioconversion_Processes
5. https://www.afjbs.com/uploads/paper/5e301ca532cb5eel156f127572996024f.pdf
6. http//www.mphindigranthacademy.org

YT D - Teich 3R W& (UTaiien)

u@@aﬁ uﬂgrr P I T - Max. Marks:40 +60 =100
TR Hcldh Max. Marks-40
D& U 10
RT (fe) 10
IAR 10
3IETHE (@IS, ITHUT IaT, Uenfie! 10
TRITR,/ Y H0/ SRR YUY/ 3RS UfRiemn)

el Hedldh Max. Marks-60
T TN 10
Y TANT-1 10
oY TRAT-2 10
i 10
ARG URiel @msar-arga) 10
TS Rors 10
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https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

fddbed 2
®HINY 9 T4 MY BRI
.G, &4 Sita fagi NEP 2020 @t w10

TS iy srdeH
(ayfoaTera gRT A=uar UTed 2N =i ardl gelal/dlarsll TR o)
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U 3 : U=

PTAHH- PET: TATTN. | a9: UYH | QWReX: U4H | I3: 2025-2026
fawa: gea sitafas™=
P BlS: cC-31
® Mf: THYUT Ui TS AP TR SN U
P BT PR B
YhIR:
d- 39 UTSUhH BT 30T B & [T B A 91L.Tadl |
AEYHAT | gy f[aud uer g1 9ifge|
@fe =15 8
CIEpER: Y UTSdhH &1 I il ol 3% Ty uey (SaceM) & fog
ST ), IR SR Il &) afd #A § Igdl &A1, IR
yfiwe (cLo) | PINT & fAhR &1 LRaiTd o1 qur faenffat @1 s <ty faw
DI TG R 3R ITP 5@ B GguTdi U fRIefb! o T &
fore UR FHRAT R
o YEASIAMARM (Microbiology) ® dqiHe =My Tdid &l
T, Ie-T TG 3MaRIP G| bl AT
o T THIET (Literature Review) & HAIOH ¥ UNIRT® MY
3R (Research Gaps) PI UG BT 3R WY MY JHAM,
32T T RGN dIR HAT|
o ITF® =W T Iuged YANIHSG HAARET fSomzT &,
o8 Sfud Yerofiafos™ de-ial iR IUSHRU &1 agH
M B
o T AW & IfUd AFD! &1 Ul FRd §U JHI-HHAT
3R solc gfed qul, gogafa uRdemT wae fawRa
ST
o UG URIfAHR & Aemd § YU Aifde U9 T TER
DI UeRIG HAT R Tgufear aur Rrerw! bt wftenatt
(Evaluations) & 3t} 5l
Pise g 6
A 3D: | SMTUPIH 3(P: 40+60 <IqH ST P: 40
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U § ; UToUshH &1 faugaw

P ARSI B WEAT (Ufd T el #): Ui Iwg 6 e
A TS 90 b

fawg

AP TS, TRE- T UKIfAHIT Dt GHST 3MI¥ 3T HT;
Y WS & HAH | Ay Afdwar & gHSET
a9 1 e Ud fasm ugfaat: sryyasra fag aas fafy
RWRAAH TN Td R0 FAE® Tl SR ETdS dd
JUHTHD (9 FUed §-1H THY Slaiaq |
SHYM & dOR: Hex (gTIdh) BT T8 HRAl, TRl 3R
ST UY 1 I | IR SIART §+1T G|
Tfafafir-
1. aeTe Sy faftat R g ==
2. TRANTRITET AR, gsmae fFHfor 3R Ae® &1 3@ -394 |
3. qegfelT fafemr ik afkomdl 1 fawers |

18

IR Bt Ufepar:
THT! R Pt YR - TR & forw Wy dey FAuiRd &=
RO 3R FspY 0 &1 IR & Ugd &31: IR H fowe 9
ST dTdld § G giord R
YT TR | e |
R-AP TR - TR-ARAH bl Bl RS HIAT: YRIRD HIHT
$1 @, YUTE 9au S Wfad; TReplde Fareil &t ggam
HATI
Tfafafer- .

1. 3fPICHPD AT 3R FTawi-d HTVU TR BRI |

2. TRING AGHTT 3R UHTAT 40T HIVS TR SR |

3. THIET O TR UReR U |

18

uﬁ?ﬁwaﬁm
TR TRIAIHRUT HIRNA 3flaRgs Uoiaex 3R Glarulse &l
duquWu»&gmww&ﬁﬁ?ﬂﬁﬂ‘q’ﬁﬁﬂﬁ?ﬂf%@?ﬁﬁﬂ
AT 13T UReR JOR AT, U BT ITHE Tt § YT T
%sm?w %rm%gwwmuaﬁm
PRI TeH & fau 39 amﬁmmif 3o 3R ITH! T
faferatIfige a SR IU®! aFHH rIHu™ H 7|
2T P AAMD! & o1 TG o1 ATH BT
SHA B YHTAT UM - el dool 3R Jfaedm 1 ST
Tfafafer-

1. MY I R YaRUTSe Uole darR BT

18

Page 36 of 51




2 ST IR BT B 84 Uare 2q agerd IR S
S
3. I SIIHYM gq 99 3ol R KUl daR H=AT|

S EIEH
dhdipl aEd HIYd - Rud & upR, MumiRe RaéE @&
fa=a g A7 A SIwd - oM & U9 &1 Ag@; A D
TIaY dEd § FHw wiefde 98, wisfae 9 e
e du? |
TS UHRE G — S MYYF & Yedh: IR, IR,
T ud fafd, afkom, ==, deu Ixfive ik aRiwr s=mT|
AMMS MYUF ST AT — FHTHS Ufhar 3R JHHNG;
g B WIfd S SfuA TR 3R A-sarss JHTET THTd
dHIPp! UIR &1 AR |
wuﬁﬁf&ﬂlﬂldd) e, [d G|

1. W@Wsﬁ?m‘rﬂw%ﬁsmﬁwwﬂ@%&m
GITRSH IFedaR TR A&l |

2. MYYF YHTRME 3 fafia e S IR 1¢ daR ST

3. TaY Uee AItedtR ¢ R SIEey daR &R

18

wig qifeTe :
TR : T, wﬁuﬂﬁw fafaad ik waa aefese WRIFfe
TR, SHEQAT Td Y4, 3{0&f, GiRHA® Hgd & URIHIcH
e, AH-IRTHfCw aREeaT wieun|, IRge wfaree, Jedey
T4 DRIV |
e fazawwr, Hidegd TRNT &) WA, SPSS 3R R FTedtR
1 U=y Td 3guanT|
nfafafd-
1. SPSS 3R R TUeddR ¥ Yafdd STeey | |
2. faftrd qop-itept oI IR, Tafzad iR egr IR
TATITRI &1 34T |
3. JUYdd HiRSTHII URI&TT (ANOVA, t-test, GgHEE) BT
T |

18
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YT It : Ha= & S91eE

UTed Ra@, JgY s, 3 ImeA

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Suggested equivalent online courses:
1. https://onlinecourses.nptel.ac.in/noc21 mg63/preview
2. https://archive.nptel.ac.in/courses/110/105/110105139/
3. http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%20Biosafety%20Biosecurity%20and%20Risk%20Assessments .pdf
4. https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf
5. https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-

scheme.pdf
6. http//www.mphindigranthacademy.org
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https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://archive.nptel.ac.in/courses/110/105/110105139/
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf
https://ocm.govtsciencecollegedurg.ac.in/Document/348_120929.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf
https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-scheme.pdf

HTT D : Hedih1 3R THa (Rigia)

Siferpaw ois 100
Hdd HATID Yedid (CCE) 40
fayfaemea wiam (UE)
gHY: 02 60
SATARD Geaid: I TR 20
dd TS Jedid (CCE) SRITEFHe /HU{eT 20

Total 40

WE (A) : 3 TY UY (U 50 Usa) 03 x02 = 06
ITeT oY1 (External TS (B) : YUY (TP 50 Ve3) 04 x 08 = 32
Asseﬁ ssment) "< (C) : 3 U¥ ([P 500 eT) 02x11 =22
fa e Total | 60

ota
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HTT 3f : U=y

ufdwd (CLO)

PTAdHH- DT THUAHL. | du: GYH | GO UYH | I3: 2025-2026
fawa: gga Sftafasm
DY BlS: PC-31
BRI M SRS 3R StaRfeT fasi o ferg sai=mmen s
(- 1)
DR BT IPR: PR BN
Ud-3ATaGPHdl | 59 UTSTHH P AT B & o1 D A a1 vadl. o
@afe 13 g SHafag fawa ver g anfgu
T aftrm | 59 UIeuwd &1 Ied faenfdat 31 S =My uey ($HeRH) &

foe ol Il ok Sexul &) cuafud &3 § Igrdr &R,
TR DA & [AHM B! LI3Md BT aul faenial &1 s 2y
oo & URgd HxA IR IS Agd Bl Tguniedl Ud el &l
TS & U GOR BT R

Jeoiafay™ # e MY TATd B WRAT, 3520 Td Saad
gl I qa |

i THien & ATed ¥ YIRS QY iR B U8 BHRAT 3IR
WY MY JARTY, =T TUT TRB Y IR BT

AF =P ¥ Iugad RS Srifaferat fesmga &, fomd
IFId GEASIATaR ddb-dh! 3R SUHRUN &1 99 JMHd 8|
JRIA® 9 & IRId AFG! BT Ulad HRd U GHI-GHAT 3R
§olc Aied gul, goaafid uRareHT uxdrd fasRd &A1

TRATd TRAfIR0T & HIEgH I JHTE Al Td e JaR HId
gefRid ?_Fﬂm 3R FguTtaal qut Rierm! @t utensit (Evaluations)
B IW

P 3iP:

SAfUFAH 3{F:40+60 | <gAdH STV P: 40
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YT B : UTSAHH &1 faugavg

T AT B GSAT (Ufd W18 Gel H): Uid gwrg 8 e
A ATST: 120 e

RN Brat Y g

ST THET 3R YRGBT & FSHIg daR Hl

Y TR 3R FufeiT Iror1 &1 ARt

afei fafda, AemepR SR UyTad gRT Sl WIgul
3fadidh 3R Biey JU 74! (FGD) Riga=™

3T & UPHRI BT FDHR0T 3R BT

MS Excel/SPSS &1 SUTNT B qUHTHD RSP fa=eroor
ST &1 UMb d TRl

faftrsr axnfe IUHRUT BT ITART R OB 3R AHTHS [aZewor
9. aRFE RO TRa 3R T TR &1 3nar

10. ST AT 3R ARTA® IRT (WIRTH) |R 59 T el
11. GIRSTP 1T Wt dTR &1 TaTa 3R TR0l

N hAwWDN =

U164 G, oY Tddh, 3= J1eH

Suggested Readings:

1. Valiela, I. Doing Science: Design, Analysis, and Communication of Scientific
Research. Oxford: Oxford University Press. 2001

2. On Being a Scientist: A Guide to Responsible Conduct in Research, Washington,
D.C.: National Academies Press. 2009.

3. Gopen, G.D. & Smith, J.A. The Science of Scientific Writing. American Scientist, 78
(Nov-Dec 1990), 550-558. 1990.

4. Mohan, K. & Singh, N.P., Speaking English Effectively. Delhi: Macmillan India.

5. Movie: Naturally Obsessed, The Making of a Scientist. 2010. 5. Rosner, B.,
Fundamentals of Biostatistics. Boston, MA: Duxbury Press. 2000.

6. Daniel, W.W., Biostatistics, a Foundation for Analysis in the Health Sciences. New
York: Wiley. 1987.

Suggested equivalent online courses:
6. https://onlinecourses.nptel.ac.in/noc21 mqg63/preview
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https://onlinecourses.nptel.ac.in/noc21_mg63/preview

7. https://archive.nptel.ac.in/courses/110/105/110105139/

8. http://eta.health.usf.edu/publichealth/PHC7567/Lecture%2012%20-
%20Biosafety%20Biosecurity%20and%20Risk%20Assessments__.pdf

9. https://ocm.govtsciencecollegedurg.ac.in/Document/348 120929.pdf

10.https://courseware.cutm.ac.in/wpcontent/uploads/2020/05/Government-

scheme.pdf
7. http//www.mphindigranthacademy.org

YT D - Yeich 3R W& (UTdiiD)

UG TRI&T i arorT: - Max. Marks:40 +60 =100
WW Max. Marks-40
D& JEHIRTAT 10
! (o) 10
IAR 10
3T THC (@Te, IrHor JaT, et 10
TRITR,/ Y H0/ SRR YUY/ 3RS UfRiemn)

el Hedldh Max. Marks-60
SRR 10
oY U1 10
Y TART-2 10
e 10
ARG URiel @msar-arga) 10
U Nars 10
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https://ocm.govtsciencecollegedurg.ac.in/Document/348_120929.pdf
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HTT 3f : U=y

HT: THUIAL. | 99: UYH | AW UYH | TFA: 2025-2026

fawa: gga sitafas™=

S Bls:

CC-32

S Yi:

TR UTd 31 aaR 3R IR

P BT UPR:

PR B

B WIN| =

od
@ FIE N

39 UTSUHH BT 0T B & fore O 3 S egdt |
Sitafas= fawa uer 8191 Tifse|

UTSUHY STRTH
yfdwd (CLO)

39 UT6USH & I -
Y UTSdhH &1 3229 faenffal & 39& My usy (eadem) &
fore faemRY, Il iR IExdl o uafud ®= H Igradr &Rl
g1 39% Sifafiad, fienffal # 4uR o &1 fAer™ URY S
AT I5 U MY g DT FguIfdat SR Rigrpt & THe URqd
P 3R ITS HEd DI WP HH & fow duR &1 +f 39
WWB%@%|
gerSiarae J R+ QMY URaTd B OReHl, 3e-d 3R
ISP I geh! ol IHSHA
o e gHlen & Areny T Ui Ty iR (R )
ﬁqﬁﬂmamwﬁwﬂw 35 3R
TRB AT JUR BT
o T ERHI T UG TS BRI Bl
SUHRN T Tg TN B
o eI IS TR UG BT UTeH BHRd §Y, JHI-HHT
3R gvfe Fied ot 3R Yogafyd afarsHr uamd
BT
o UG & HIRAS 3R T URIAIHRUI & HAIH I THT!
TR B YRl H1 IUT Jguiiedl ud Riew! ot
grilemar &1 TR ST

6

oo 3P:

SfUFAH 3(6:40+60 | <gAdH STV P: 40
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YT B : UTSTHH &1 faugavg

T AT B GSAT (Ufd W18 Gel H): Uid I8 6 e
A ATSIT: 90 TS

fawg

DA A

ST 3R YA AT BT URET: ST TR &1 TRUTHT
Td Hed| JeHAolaiaq & iU & UhR — Jfcd SauM |
Vg SIHYM, Tal-d UM | aFD IHUT Udila &

LG qcp | UdTd Gl ICERGIY
TRATd R & B ATH Ao g Ffeat|
nfafafd-
1. Hd, 3YgEd U4 FellHed SHUM R Jo-Tdd e dar
AT
2. Py foauivor TRl § ¥ el ®) STHeRY Ud
g

3. A= URGSHT Aa T USR]

18

ST TANTRITET 3R fawg o1 999 e &1 ged ugd a8
TANTRITE A1 aTfe T ford d 30T 2y H1 (FSHCRM) AT dTed
| YENTRITCT % Uddeds a1 Ay el faentiat ol iy & &t &
T MY UF Ug | Heg B3 3R WY favg gg9 # Aniez=
DI RNY AT GRB G- HTEMT B AR
HT%RT H'Fﬁ&ﬂ (Review of Literature):
faemiial &1 Sugad wd URife o1 Hidl @ dfd ud
EIGIERIcEY ﬂtﬂ&rr FRA AT SR AIfeTd 3fidwal W IOUMTHD
Yyl HEIHH I iy LS ?ﬂ‘rﬁ ElEY
21 U8 I1eAl & Yha SR Hdid | Afde AFcs! &I ureH
A &1
Tfafafer-

1. NY TF THA AT 3R GRATSH g &1 99|

2. Rreffes iR fhfewma Twiten &t gam|

3. ST IUE iR i # Afde UHs! R T |

18

YT YA S E:
IRE Mudmdian o Teradr ¥ el srdu™ usi, Igal, = Bei,
ao‘ra‘%ﬁr &mwmwﬂﬁlmﬁm%m
difchep U@ FTEH o fazavur ot ufshar Sik gHifaa sy
T g1 3idd: Y URATd Dl - URdId URSY & dIR AT
Tfafafir-

1. SFIHYM URaTd & U fogsf R 9|

2. fau U fowg or R udrd fera|

18
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3. URATSHT TRTd ST $3 5 WieT Toiidl &t Jat daR
AT

TReR UgdIp T
fawg g9 & IwRia f¥a srafy & faenflal &) s ufediemn
TRATd T UReR URd ST 81| faenfial &t s =y faw &t
dIdT Ud Hed WY U J UM 31 Mg
Tfafafer-

1. UReR URdfd ®I¥d R o ferai

2. ST URATd T TR JHa! 8 URd el
3. UeR T &t ufthan &R =t Td e S|

18

W T HRr:
GRS gul 814 & TG, fa=nffal &1 3ig= gRT fort 7T &1 &1

IR O ARG TRIABRUT &A1 G| ST+ ol T RIS TR

B b Y-y g # sruferd gfvomdl wR o == S g
Tfafafir-

1. ARG Ufd Bt ARt BT

2. A URTel ¥ d U & HiRkddh IRl

3. B & GuIfad HigsrTd gRomel or oRg iR ==

18
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YT It : Ha= & S91eE

UTed Ra@, JgY gxad, 3 ImeA

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3.

4. Recent review articles from journals like Frontiers in Microbiology, Journal of

Scientific Writing and Communication — Angelika Hofmann

Clinical Microbiology, Microbiology Spectrum, etc.
Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Suggested equivalent online courses:

1. https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction to Sec

ondary Metabolites.pdf
2. https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS ICEH papers 46

5t0469.pdf
3. https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-

V_11.pdf
4. https://www.researchgate.net/publication/323973060 Bioconversion Processes
5. https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf
6. http//www.mphindigranthacademy.org

HTTT D : i 3R wiien (Rigia)
Sfferepay 3iw 100
Hdd TS Jedih (CCE) 40
fayfaemera wdterm (UE) 60
TqHY:02 °C
SATAR® TeITH: D& TRI&T 20
Tdd TIPS FeAiDb (CCE) | 3RTSTH/UicH 20
Pd 40
WS (A) : A TG YUY (TADH 50 Tsc) | 03 x 02 = 06

§TeI i (External WS (B) : Y UY (YD 50 ) 04 x 08 = 32
Assessment) WS (C) : &Y U (UIP 500 g 02x 11 =22
fayfarera adian od 60
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https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

U 3 : U=

| wem: THOERE. [ yyw | 9O YW | T 2025-2026

fawa: ggH sitq fagm=

PC-32

TR UdTd 31 aaR 3R IR
(OTRS BT - 1)

BR B

39 UTSUHH BT 00— B & fore o 3 Siogat #
Sitafas= fawd uer 8191 9fge|

39 UTSU$H & e 24:
Y UTeusH &1 Ied faanfdal &1 39 2y ydy (fsudem) &
fore oy, ar el oIk Iexdl o HafRid B § IgrIdl BT 8|
59 Afalked, faenfial #§ YR Siwd &1 e URY ST aur
38 U XY fawg &) Tguifedr ok Rrefd! & THel URdd HA
%@g&%ﬁ@@ﬁ%%ﬁéﬂﬂ%lﬂwwm
|
o Jeoiiafaq™ & IS e TRATd ! WA, e 3R
39% ARt ged! HY GHSHAT|
o e THleT & HienH T URifie Ty 3R (R 7w i
TgaM AT aYT WF ST TN, 3629 3R
7 R BT
o TS TV Y IuGTd FATIEHS HIARE B feemz—
AT, T I geaoiafas™ da-id! 3R IuHR0N &
g A 8l |
o e IS E UGl &1 UTei BRd g, JHI-HHT 3R
gole Ufed guf 3R Yogafyd ulareHr uard fasfid
ST
o TG & RIS 3R T UKI1HRU1 & HITH I THTA
TR DI URId HA1 9uT Iguifeal ud Rigiew! o
grtea3f o7 IR AT

4

o 3iP:

SAfUFAH 3(6:40+60 | <gAdH STV P: 40
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YT B : UTSTHH DI

A AR D VAT (U T&Tg "el #H): Ul Jwrg 8 6e

A ARST: 120 e
RN BTat Y gt
1. =TT XNY URaTa] DT fA=AToT
2. YT MY URATal BT LT 3R FHIATET T 3! AT 3R | Bt
Ugd &1 ol b |
ST THnaft &1 UgaH 3R 9 fazawo
g H Iucisy Ridadl & YR IR GEHAGiaias MY U ST SR BT
g @ie 3R T veied
PubMed/Scopus BT ITINT DR Alfed Wisl BT Ud Zotero T Mendeley oY
a4 Yo gded &1
Il 3R URBeUT3N BT kg
T gereiiafas fawdl ¥ SMART (Specific, Measurable, Achievable,
Relevant, Time-bound) d%-&l 3R er\ﬁd?cu-llﬂ 1 fam RId ST
9. ﬁmﬁmﬁwmﬁmmmﬁ%wm
10. FHAT 994, a1 MR 701 Ufed T qayd TaNTe® el &1 URey daR
ST
11. 99ic 3R IHY-THT (@e I16) BT AR
12. 3fId HRUT Ffgd Fore FHT 3R e A1E BT STIANT HR URATSHT T -1
faBRd BT |
13. quf UREISHT URdTd &1 HRiTeT daR ol (Rad Raie)
14. 94} WRETHS geh! Ifed Ue Yol Yeaoiafam uRasHT TRdld daR AT
15. AT 3R He RAferdt &1 snam
16. APA, BT98 3R dpar iferdl #f Tau SR IGRU1 Bife & a1 |
17. GRTISHT URATd R[0T TR S B Rt
18. PowerPoint I Canva &I IUART B YHTAT TRfAHRUT (ST BT
19, TRATd T AP TRAfAHRUT 3R TgUISt Jeited
20. TRTd BT ARG TRGADHRUT &7 3R SUb §Ie GguTal § Widfehar iR ==
casill

o v AW

o N

HIT A - W & Snes

UTed &P, HeH [Rad, 3= Tqre

Suggested Readings:

1. Research Methodology: Methods and Techniques — C.R. Kothari

2. How to Write and Publish a Scientific Paper — Robert A. Day

3. Scientific Writing and Communication — Angelika Hofmann

4. Recent review articles from journals like Frontiers in Microbiology, Journal of
Clinical Microbiology, Microbiology Spectrum, etc.
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Green, M. R. & Sambrook, J., Molecular Cloning: a Laboratory Manual. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. 2012.

Suggested equivalent online courses:

1. https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction
to Secondary Metabolites.pdf

2. https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar CS ICEH pap
ers_465t0469.pdf

3. https://www.sathyabama.ac.in/sites/default/files/course-material/2020-
10/UNIT-V_11.pdf

4. https://www.researchgate.net/publication/323973060 Bioconversion Proce

Sses
5. https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f12757299602

4f.pdf
6. http//www.mphindigranthacademy.org

YRT D - i 3R WRIET (i)
TS TRI&T 1 gIolT: - Max. Marks:40 +60 =100
WW Max. Marks-40
D& HHTIT 10
R (o) 10
IR 10
3ETHE (@IS, TTHUT IaT, Uienfirest 10
TRITR/ Y H0/ SRR YUY/ 3T UfRiemn)

Tl HedTh Max. Marks-60
SRS 10
oY U1 10
Y TART-2 10
e 10
ARG URiel @msar-arga) 10
Ui Rers 10

Page 49 of 51



https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://portal.abuad.edu.ng/lecturer/documents/1587464953Introduction_to_Secondary_Metabolites.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.yorku.ca/bunchmj/ICEH/proceedings/Sasikumar_CS_ICEH_papers_465to469.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.sathyabama.ac.in/sites/default/files/course-material/2020-10/UNIT-V_11.pdf
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.researchgate.net/publication/323973060_Bioconversion_Processes
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf
https://www.afjbs.com/uploads/paper/5e301ca532cb5ee156f127572996024f.pdf

TH.TEHY. g&A ot fag= NEP 2020 &t w6iH

vs qifg srdeH
fwey -3: Faa sgHYE
(ayfaemer grRT A= U 2y el I FErS/Blasn WR AN

.o geu o9 fagme yuw v gy auveR

PU | Tu/ e wigea | iftran | =gAaw
T=T | JHRR
1. RS dar 8 100 40
2. ! MY YRS U] daRY 8 100 40
3. Tdfd 6 50 20
od 22 250 100
1. THUTY. AReeddst & 12 120 48
Uy ¥ TEfd fowg w
TR g MY v & ®U |
I Uiolae / MY ST (B8 HalH) .
2. iolae/ &Y MY BT DI 08 100 40
R TPRUT|
3. OIS / Y =M BT BT 02 30 12
ICESCREITCEARGIREIREIR)
d 22 250 100

ie: diSit FRIHH NEP 2020 & ST & AR gAAdH ST 3@ ffUdan
3P BT 40% Bl
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e -3: Had gEYUT BT
(ayfI=rTera gRT AT Ut TNy B Tl gLl /el IR Ay

TATR-1I 3R IV & SHI B PG HRIHH NEP 2020 & fffvaw ik 3= Rren
Fre=maa/fRAyfaearaa/s= Rien SR (HEIs )& Hiser $e-iRm fan-fAdw/ay
MY vy REM-fEw & UR 22 wise &1 My ARm/My uRaieH/dde s
I

Y MY U§Y & fAual iR yRefueT fAurita iy aeer afifa (DRAC) gRT
Fruffea fre st
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