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COCHIN UNIVERSITY OF SCIENCE AND TECHNOLOGY, KOCHI - 682 022
SCHEME AND SYLLABUS FOR M.Sc. DEGREE PROGRAM IN MICROBIOLOGY

(APPLICABLE W.E.F. 2024 ADMISSIONS)
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24-340-0101 Bacteriology C 3L+1T+2P NIl 50 5 100
24-340-0102 Yeasts and Fungi C 3L+1T+2P NI 50 5 100
24-340-0103 Microbial Geneticsand Molecular 4 ~ C  3L+1T+2P Nl 5 5 100
Biology
24-340-0104 Microbial Biochemistry 4 C 3L+1T+2P Nl 50 50 100
24-340-0105 Biostatistics 2 C 2L+1T+0P Nl 5 5 100
24-340-010X Elective - | 3 E 2L+0T+2P Nl 5 5 100
24-340-010X Elective - I 3 E 3L+0T+OPNIL 5 5 100
TOTAL FOR SEM - | 18C 250 250 500
6E 100 100 200
C - Core, E - Elective. All tutorial classes will be online
Elective - I: 24-340-0106 Analytical Techniques - |
Elective - Il 24-340-0107 Molecular Cell Biology
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24-340-0201 Fermentation Technology and 4 C 3L+1T+2P Nil 50 5 100
Industrial Microbiology
24-340-0202  Bioinformatics 3 C 2L+1T+2P Nil 5 50 100
24-340-0203  Scientific Communication and 1 C 1L+0T+0P Nil 100 100
Critical Analysis of Research Papers
24-340-0204  Microbial Physiology 4 C 3L#1T+2P Nl 50 50 100
24-340-0205  Molecular Virology 4 C 3L#MT+2P Nl 50 50 100
24-340-0206  Biosafety, Bioethics and IPR 2 C 2L+1T+O0P Nil 5 50 100
24-340-020X  Elective - Il 3 E 2L+0T+2P Nil 5 5 100
24-340-020X  Elective - IV 3 E 3L+0T+0P Nl 5 5 100
TOTAL FOR SEM - I 18C 350 250 600
6E 100 100 200
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C - Core, E - Elective. All tutorial classes will be online

Elective - Il: ~ 24-340-0207 Analytical Techniques -Il

Elective - IV:  24-340-0208 Plant-Microbe Interactions

24-340-0209 Biofuels and Bioenergy
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24-340-0301 Recombinant DNA Technology 4 C 3L+1T+2P Nil 50 5 100
24-340-0302  Advanced Immunology 4 C 3L+1T+2P NI 5 5 100
24-340-0303  Project Proposal Preparationand 1 C 1L+1T+OP Nil 100 100
Presentation

24-340-0304  Food Microbiology 3 C 2L+1T+2P Nil 5 5 100
24-340-0305  Medical Microbiology 3 C 2L+1T+2P Nil 5 50 100
24-340-030X  Elective -V 3 E 3L+0T+OP Nil 5 5 100
24-340-030X  Elective - VI 3 E 3L+0T+0OP Nil 5 5 100
24-340-030X  Elective - VII 3 E 3L+0T+0P Nil 5 5 100
TOTAL FOR SEM - llI 15C 300 200 500
9E 150 150 300

C - Core, E - Elective. All tutorial classes will be online

Elective V, VI & VII: 24-340-0306 Next Generation Sequencing and Data Analysis
24-340-0307 Environmental Microbiology

24-340-0308 Microbiomes

24-340-0309 Biodegradation and Solid Waste Management
24-340-0310 Gene Silencing and Genome Editing

24-340-0311 Algal Biotechnology
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SEMESTER - IV
Course subjects Instruction Evaluation
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24-340-0401 Dissertation and Seminar 12 C OL+O0T+24PNil 100 300 400
Comprehensive Viva -Voce 2 C Nil 200 200
24-340-040X Elective - VIII 2 E 1L+0T+2P Nil 100 100
24-340-XXXX  Elective - IX >2 E Nil 100 100
TOTAL FOR SEM - IV 14C 300 300 600
4E 100 100 200
GRAND TOTAL FOR M.Sc. 65C 1200 1000 2200
MICROBIOLOGY PROGRAM 25E 450 450 900

C - Core, E - Elective. All tutorial classes will be online

Elective - VIII: 24-340-0402 Entrepreneurship for Biologists
Elective - IX: 24-340-XXXX MOOC

*MOOC registration can be done from first semester onwards
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PROGRAMME OUTCOMES FOR MSc. PROGRAMME

After successfully completing the programme, the MSc. students will
be able to:

PO 1.

PO 2.

PO 3.

PO 4.

PO 5.

PO 6.

Demonstrate a degree of mastery in the various fields of
Biotechnology/Microbiology and acquire interdisciplinary /
multidisciplinary/transdisciplinary knowledge base and develop a
collaborative approach to formulate constructive arguments and
rational analysis for achieving common goals and objectives.

Communicate effectively by gaining the ability to reflect and express
thoughts and ideas effectively in verbal and nonverbal way; ability
to acquire knowledge and skills, including unlearning misconceptions
and relearning concepts necessary for participating in learning
activities throughout life, through self-paced and self-directed
learning.

Demonstrate leadership qualities that span the ability to work
effectively and lead respectfully with diverse teams; setting direction,
formulating a goal, building a team that can help achieve the goal,
motivating and inspiring team members to engage with the goal.

Demonstrate analytical thinking and problem-solving abilities
enabling them to analyze, evaluate and interpret evidence, arguments,
and claims; reflect relevant implications to the reality; formulate
logical arguments; critically evaluate practices, policies and theories
to develop knowledge and understanding.

Identify a problem using literature survey, formulate hypothesis,
develop aresearch plan, execute the research plan, write the project
report and communicate effectively through written, oral and visual
methods and develop the capacity to extrapolate from what one has
learned and apply their competencies to solve problems and later
contextualize into research and apply one’s learning to real life
situations.

Identify and evaluate new business ideas in the field of life science
and take it forward by creating a business plan by identifying funding
source and executing the plan; collaborate and network with
personnel in educational institutions, research organizations and
entrepreneurial ventures in India and abroad and using management
skills to guide people to the right destination, in a smooth and
efficient way.
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PO 7.

PO 8.

PO 9.

Nurture the right ethical and social consciousness that contemplates
the research implications and understands societal needs and
responsibilities; appreciates and develops environmentally sound
and sustainable solutions.

Develop the correct attitude and mindset that appreciate equity,
inclusiveness and sustainability and diversity; acquire ethical and
moral reasoning and values of unity, secularism and national
integration to enable to act as dignified citizens; able to understand
and appreciate diversity, managing diversity and use of an inclusive
approach to the extent possible.

Ability to aim at personal development by meeting economic, social,
and cultural objectives, and adapting to changing trades and demands
of work place through knowledge/skill development/ re-skilling.

PROGRAMME SPECIFIC OUTCOMES OF M.Sc. MICROBIOLOGY

PSO1.

PSO2.

PSOS.

PSO4.

PSOS5.

Develop rigorous academic standard and in-depth understanding of
the fundamentals through deep and meticulous theoretical and
practical knowledge as well as gain competence and understanding
in the various fields of microbiology: bacteriology, mycology,
virology and other allied subjects.

Show proficiency in performing and analysis of the various basic
and advanced laboratory techniques employed, including analytical
techniques by obtaining the ability to analyze, discuss, interpret,
draw conclusions from quantitative/qualitative data and experimental
evidences as well as critically evaluate ideas, evidence and
experiences from an unprejudiced and reasoned perspective.

Understand and apply microbiological techniques and their handling;
Acquire good skill of handling and troubleshooting in instrumentation,
techniques, analysis of biomolecules and its role and fate for
understanding the biological systems/ processes.

Execute the gathered technical knowhow to carry out cell-based
cloning, PCR cloning, production of metabolites from Plant/animal/
microbial cells, culture and plating-based techniques, sterilization
methods, bioinformatics, designing of green technologies for
environmental management for sustainable development.

Understand, apply and follow good laboratory practices; handling
pathogens and their subsequent related research following biosafety
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practices as defined by WHO; keeping personal and ambient safety

into concern.
PSO6.

Nurture excellent research aptitude enabling to design, execute,

analyze and interpret a research problem with statistical tools and
bring a meaningful scientific conclusion maintaining scientific ethics.

COURSE REQUIREMENTS

Minimum credits to pass a semester

Maximum credits that can be taken per semester

Minimum credits to pass the M.Sc. program

At least one MOOC (On or before semester lll)

16 credits
24 credits
80 credits

- > 2 credits

Each credit earned requires 2.5 hours of study per week. This includes
contact hours and self- study.

Each lab credit requires 2 hours of lab.

Internal evaluations for semester | to Il

Exam Type

Course with
Lab (Marks)

Course without
Lab (Marks)

Internal Tests

30 (2 tests of 15 marks each)

45 (3 tests of 15 marks each)

Assignments ) S
Practical Exam* 15 -
Internal MarksTotal 50 50
End Semester Examination 50 50
Total Marks 100 100

45% marks is the Minimum required to pass end semester examination
50% minimum aggregate (internal + end semester) to pass each course

*For all courses that contain laboratory Practical’s, Laboratory evaluations
are 100 % internal and will have a weightage of 15% (15 marks/100) of the
total marks for the particular course.

24-340-0203, 24-340-0303, 24-340-0402 evaluation will be completely internal

24-340-0402 Evaluation - Class assignments/activities (50 marks) and final
presentation (50 marks)
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Pattern of question paper for end semester examination

The gquestions will be framed to test the students at all the learning levels for
the particular OBE course.

Maximum marks=50

Part-A: 10 compulsory questions from all modules- no choice
(10 x2 = 20 marks)
Part-B: Answer any one from the choices given for each module
(5 x 6= 30 marks)
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