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LEARNING OUTCOMES-BASED CURRICULUM FRAMEWORK GUIDELINES BASED REGULATIONS FOR UNDER
GRADUATE PROGRAMME

Programme: B.Sc. MICROBIOLOGY

Programme

Code:

Duration: 3 Years (UG)

Programme PO1: Disciplinary knowledge: Capable of demonstrating comprehensive knowledge and
Outcomes: understanding of one or more disciplines that form a part of an undergraduate Programme

of study

PO2: Communication Skills: Ability to express thoughts and ideas effectively in writing
and orally; Communicate with others using appropriate media; confidently share one’s
views and express herself/himself, demonstrate the ability to listen carefully, read and
write analytically, and present complex information in a clear and concise manner to
different groups.

PO3: Critical thinking: Capability to apply analytic thought to a body of knowledge;
analyse and evaluate evidence, arguments, claims, beliefs on the basis of empirical
evidence; identify relevant assumptions or implications; formulate coherent arguments;
critically evaluate practices, policies and theories by following scientific approach to
knowledge development.

PO4: Problem solving: Capacity to extrapolate from what one has learned and apply
their competencies to solve different kinds of non-familiar problems, rather than replicate
curriculum content knowledge; and apply one’s learning to real life situations.

PO5: Analytical reasoning: Ability to evaluate the reliability and relevance of evidence;
identify logical flaws and holes in the arguments of others; analyze and synthesize data
from a variety of sources; draw valid conclusions and support them with evidence and
examples, and addressing opposing viewpoints.

PO6: Research-related skills: A sense of inquiry and capability for asking
relevant/appropriate questions, problem arising, synthesising and articulating; Ability to
recognise cause-and-effect relationships, define problems, formulate hypotheses, test
hypotheses, analyse, interpret and draw conclusions from data, establish hypotheses,
predict cause-and-effect relationships; ability to plan, execute and report the results of an
experiment or investigation

PO7: Cooperation/Team work: Ability to work effectively and respectfully with diverse
teams; facilitate cooperative or coordinated effort on the part of a group, and act together
as a group or a team in the interests of a common cause and work efficiently as a member,|
of a team

PO8: Scientific reasoning: Ability to analyse, interpret and draw conclusions from
quantitative/qualitative data; and critically evaluate ideas, evidence and experiences

from an open-minded and reasoned perspective.

PO9: Reflective thinking: Critical sensibility to lived experiences, with self awareness and
reflexivity of both self and society.

PO10 Information/digital literacy: Capability to use ICT in a variety of learning situations,
demonstrate ability to access, evaluate, and use a variety of relevant information
sources; and use appropriate software for analysis of data.

PO 11 Self-directed learning: Ability to work independently, identify appropriate
resources required for a project, and manage a project through to completion.

PO 12 Multicultural competence: Possess knowledge of the values and beliefs of
multiple cultures and a global perspective; and capability to effectively engage in a
multicultural society and interact respectfully with diverse groups.

PO 13: Moral and ethical awareness/reasoning: Ability toembrace moral/ethical values
in conducting one’s life, formulate a position/argument about an ethical issue from

multiple perspectives, and use ethical practices in all work. Capable of demonstratingthe




ability to identify ethical issues related to one"s work, avoid unethical behaviour such as
fabrication, falsification or misrepresentation of data or committing plagiarism, not
adhering to intellectual property rights; appreciating environmental and sustainability
issues; and adopting objective, unbiased and truthful actions in all aspects of work.

PO 14: Leadership readiness/qualities: Capability for mapping out the tasks of a team or
an organization, and setting direction, formulating an inspiring vision, building a team
who can help achieve the vision, motivating and inspiring team members to engage with
that vision, and using management skills to guide people to the right destination, in a
smooth and efficient way.

PO 15: Lifelong learning: Ability to acquire knowledge and skills, including , learning how
to learn®, that are necessary for participating in learning activities throughout life,
through self-paced and self-directed learning aimed at personal development, meeting
economic, social and cultural objectives, and adapting to changing trades and demands
of work place through knowledge/skill development/reskilling.

Programme
Specific
Outcomes:

On successful completion of Bachelor of Physics with Computer Applications
programme, the student should be able to:

PSO1: Disciplinary Knowledge: Understand the fundamental principles,
concepts, and theories related to physics and computer science. Also, exhibit
proficiency in performing experiments in the laboratory.

PSO2: Critical Thinking: Analyse complex problems, evaluate information,
synthesize information, apply theoretical concepts to practical situations, identify
assumptions and biases, make informed decisions and communicate effectively
PSO3: Problem Solving: Employ theoretical concepts and critical reasoning
ability with physical, mathematical and technical skills to solve problems, acquire
data, analyze their physical significance and explore new design possibilities.
PSO4: Analytical & Scientific Reasoning: Apply scientific methods, collect and
analyse data, test hypotheses, evaluate evidence, apply statistical techniques and
use computational models.

PSOS: Research related skills: Formulate research questions, conduct literature
reviews, design and execute research studies, communicate research findings and
collaborate in research projects.

PSO6: Self-directed & Lifelong Learning: Set learning goals, manage their own
learning, reflect on their learning, adapt to new contexts, seek out new knowledge,
collaborate with others and to continuously improve their skills and knowledge,
through ongoing learning and professional development, and contribute to the
growth and development of their field.
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2. Highlights of the Revamped Curriculum:

>

Student-centric, meeting the demands of industry & society, incorporating industrial
components, hands-on training, skill enhancement modules, industrial project, project with
viva-voce, exposure to entrepreneurial skills, training for competitive examinations,
sustaining the quality of the core components and incorporating application oriented content
wherever required.

The Core subjects include latest developments in the education and scientific front,
advanced programming packages allied with the discipline topics, practical training,
devising statistical models and algorithms for providing solutions to industry / real life
situations. The curriculum also facilitates peer learning with advanced statistical topics in
the final semester, catering to the needs of stakeholders with research aptitude.

The General Studies and Statistics based problem solving skills are included as mandatory
components in the ‘Training for Competitive Examinations’ course at the final semester, a
first of its kind.

The curriculum is designed so as to strengthen the Industry-Academia interface and provide
more job opportunities for the students.

The Statistical Quality Control course is included to expose the students to real life problems
and train the students on designing a mathematical model to provide solutions to the
industrial problems.

The Internship during the second year vacation will help the students gain valuable work
experience, that connects classroom knowledge to real world experience and to narrow
down and focus on the career path.

Project with viva-voce component in the fifth semester enables the student, application of
conceptual knowledge to practical situations. The state of art technologies in conducting a
Explain in a scientific and systematic way and arriving at a precise solution is ensured. Such
innovative provisions of the industrial training, project and internships will give students an
edge over the counterparts in the job market.

State-of Art techniques from the streams of multi-disciplinary, cross disciplinary and inter
disciplinary nature are incorporated as Elective courses, covering conventional topics to the

latest DBMS and Computer software for Analytics.



ValueadditionsintheRevampedCurriculum:
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Credit Distribution for UG Programmes

Sem I Credit | H Sem II Credit | H Sem IIT Credit | H Sem IV Credit | H Sem V Credit | H Sem VI Credit
Part 1. 3 6 | Part.1. 3 6 | Part..1. 3 6 | Part.1. 3 6 | 5.1 Core 4 5 6.1 Core 4 6
Language — Language — Language — Language — Course — Course —
Tamil Tamil Tamil Tamil \CC IX CC XIII
Part.2 3 6 | Part.2 3 6 | Part..2 English 3 6 | Part.2 3 6 | 5.2 Core 4 5 | 6.2 Core 4 6
English English English Course — Course —
CCX CC X1V
1.3 Core 5 5 2..3 Core 5 5 3.3 Core Course 5 5 4.3 Core 5 5 5.3.Core 4 5 6.3 Core 4 6
Course — CC 1 Course — CC -CCV Course — CC Course Course —
111 Vil CC -XI CC XV
Core Industry
Module
1.4 Core 5 5 2.4 Core 5 5 3.4 Core Course 5 5 4.4 Core 5 5 5.4.Core 4 5 6.4 Elective 3 5
Course — CC Course — CC - CCVI Course — Course —/ -VII Generic/
II v CC VIIL Project Discipline
with viva- Specific
voce
CC -XII
1.5 Elective I 3 4 2.5 Elective II 3 4 3.5 Elective III 3 4 | 4.5 Elective 3 3 5.5 3 4 6.5 Elective 3 5
Generic/ Generic/ Generic/ IV Generic/ Elective V VIII
Discipline Discipline Discipline Discipline Generic/ Generic/
Specific Specific Specific Specific Discipline Discipline
Specific Specific
1.6 Skill 2 2 | 2.6 Skill 2 2 | 3.6 Skill 1 1 4.6 Skill 2 2 5.6 3 4 | 6.6 1 -
Enhancement Enhancement Enhancement Enhancement Elective Extension
Course Course Course SEC-4, Course VI Activity
SEC-1 SEC-2 (Entrepreneurial SEC-6 Generic/
Skill) Discipline
Specific
1.7 Skill 2 2 | 2.7 Skill 2 2 | 3.7 Skill 2 2 | 4.7 Skill 2 2 5.7 Value 2 2 | 6.7 2 2
Enhancement Enhancement Enhancement Enhancement Education Professional
-(Foundation Course —SEC- Course SEC-5 Course SEC-7 Competency
Course) 3 Skill
3.8 E.V.S. - 1 48E.V.S 2 1 5.8 2
Summer
Internship
/Industrial
Training
23 30 23 30 22 30 25 30 26 30 21 30

Total — 140 Credits




Choice Based Credit System (CBCS), Learning Outcomes Based Curriculum
Framework (LOCF) Guideline Based Credit and Hours Distribution System

for all UG courses including Lab Hours

First Year — Semester-I

Part List of Courses Credit No. of
Hours
Part-1 Language — Tamil 3 6
Part-2 English 3 6
Part-3 Core Courses & Elective Courses [in Total] 13 14
Skill Enhancement Course SEC-1 2 2
Part-4 | Foundation Course 2 2
23 30
Semester-1I
Part List of Courses Credit No. of
Hours
Part-1 | Language — Tamil 3 6
Part-2 English 3 6
Part-3 | Core Courses & Elective Courses including laboratory [in Total] 13 14
Part-4 | Skill Enhancement Course -SEC-2 2 2
Skill Enhancement Course -SEC-3 (Discipline / Subject Specific) 2 2
23 30
Second Year — Semester-II1
Part List of Courses Credit No. of
Hours
Part-1 | Language - Tamil 3 6
Part-2 English 3 6
Part-3 | Core Courses & Elective Courses including laboratory [in Total] 13 14
Part-4 | Skill Enhancement Course -SEC-4 (Entrepreneurial Based) 1 1
Skill Enhancement Course -SEC-5 (Discipline / Subject Specific) 2 2
E.V.S - 1
22 30
Semester-1V
Part List of Courses Credit No. of
Hours
Part-1 | Language - Tamil 3 6
Part-2 | English 3 6
Part-3 | Core Courses & Elective Courses including laboratory [in Total] 13 13
Part-4 | Skill Enhancement Course -SEC-6 (Discipline / Subject Specific) 2 2
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Skill Enhancement Course -SEC-7 (Discipline / Subject Specific) 2 2
E.V.S 2 1
25 30
Third Year
Semester-V
Part List of Courses Credit No. of
Hours
Part-3 | Core Courses including Project / Elective Based 22 26
Part-4 | Value Education 2 2
Internship / Industrial Visit / Field Visit 2 2
26 30
Semester-VI
Part List of Courses Credit No. of
Hours
Part-3 | Core Courses including Project / Elective Based & LAB 18 28
Part-4 | Extension Activity 1 -
Professional Competency Skill 2
21 30
Consolidated Semester wise and Component wise Credit distribution
Parts Sem | Sem Il Sem Il Sem IV SemV Sem VI Total
Credits
Part | 3 3 3 3 - - 12
Part Il 3 3 3 3 - - 12
Part lll 13 13 13 13 22 18 92
Part IV 4 4 3 6 4 1 22
PartVv - - - - - 2 2
Total 23 23 22 25 26 21 140

*Part I. I, and Part lll components will be separately taken into account for CGPA calculation

and classification for the under graduate programme and the other components. IV, V have
to be completed during the duration of the programme as per the norms, to be eligible for
obtaining the UG degree.
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MethodsofEvaluation

ContinuouslnternalAssessmentTest

InternalE Assignments 25 Marks
valuation Seminars
AttendanceandClassParticipation
Exter.naIE EndSemesterExamination 75 Marks
valuation
Total 100 Marks
MethodsofAssessment
Recall(K1) Simpledefinitions,MCQ,Recallsteps,Conceptdefinitions
Understand/Co | MCQ,True/False,Shortessays,Conceptexplanations,Shortsummaryor
mprehend(K2) overview

Application (K3)

Suggestidea/conceptwithexamples,Suggestformulae, Solveproblems,

Observe,Explain

Analyze(K4)

Problem-solvingquestions,Finishaprocedureinmanysteps,Differentiate

betweenvariousideas,Mapknowledge

Evaluate(K5)

Longer essay/Evaluationessay,Critiqueorjustifywithprosandcons

Create(K6)

Checkknowledgeinspecificoroffbeatsituations,Discussion,Debatingor

Presentations
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FIRST SEMESTER
SLNO | Course Course Credit Overall | Total Marks
Category distribution Credits | contact
Hours/week | CIA | ESE | Total
L|T|P|S
1 Part —I Language - Tamil | L 3 6 25 75 100
2 Part —I1 English L 3 6 25 75 100
3 Part -1I1 CC-1 L 4 5 25 75 100
4 Part -111 CC-2 P 4 5 25 75 100
5 Part -111 AL-1 L 3 4 25 75 100
6 Part -V SEC-1 L 2 2 25 75 100
7 Part -V FC L 2 2 25 75 100
Total 23 30
SECOND SEMESTER
SIN | Course Course Credit Overall Total contact Marks
(0) Category distribution Credits Hours/week
CIA ESE Total
L|T]|P
1 Part —I Language | L 3 6 25 75 100
- Tamil
2 Part —I1 English L 3 6 25 75 100
3 Part -1I1 CC-3 L 4 5 25 75 100
4 Part -111 CC4 P 4 5 25 75 100
5 Part -1I1 AL-2 L 4 4 25 75 100
6 Part -1V SEC-2 L 2 2 25 75 100
(NME)
7 Part -1V SEC-3 L 2 2 25 75 100
24 30
Total
THIRD SEMESTER
SILNO Course Course Credit Overall Total contact Marks
Category distribution Credits Hours/week
L|T|P|S CIA ESE Total
1 Part -1 Languag | L 6 25 75 100
e-
Tamil
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2 Part —II English | L 3 6 25 75 100

3 Part —I11 CC-5 L 4 5 25 75 100

4 Part —I11 CC-6 P 4 5 25 75 100

5 Part —I11 AL-3 L 3 3 25 75 100

6 Part -1V SEC-4 L 2 2 25 75 100

7 Part -1V SEC-5 L 2 2 25 75 100

9 Part -1V E.V.S L - 1 25 75 100

Total 23 30
FOURTH SEMESTER
SLNO Course Course Course Credit Overall Total contact Marks
Category Code distribution Credits Hours/week
L|T|P CI ESE Total
A
1 Part —I Language | L 3 6 25 75 100
- Tamil

2 Part —II English L 3 6 25 75 100

3 Part —I11 22MBUG | CC VI L 4 4 25 75 100
CT4

4 Part —I11 22MBUG | CC VI P 4 4 25 75 100
CP4

5 Part —II1 22MBUG | ALV L 3 4 25 75 100
DE4

6 Part -1V 22MBUGS | SEC-6 L 2 2 25 75 100
EC6

7 Part -1V 22MBUGS | SEC-7 L 2 2 25 75 100
EC7

9 Part -1V EVS L 2 2 25 75 100

Total | | | 25 30 | | |
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FIFTH SEMESTER
SL. Course Course Credit distribution | Overall | Total contact | Marks
NO Category Credits | Hours/week
L T P |S CIA | ESE Total
1 Part -11I CC-1X L 4 5 25 75 100
2 Part —I1I CC-X L 4 5 25 75 100
3 Part -11I CC-X1 P 4 5 25 75 100
4 Part -1I1 Core course/ 4 5 25 75 100
Project with
viva- voce-
XII
5 Part -III Elective-5 L 3 4 25 75 100
6 Part -111 Elective-6 L 3 4 25 75 100
7 Part -IV Value 2 2 25 75 100
Education
8 Part -IV Internship/ 2 - 25 75 100
Industrial
visit/ Field
visit
Total
26 30




15

SIXTH SEMESTER
Course Course Course Credit distribution | Overall Total Marks
Category | Code Credits contact
Hours/week
L T |P|S CIA | ESE Total
1 Part -111 CC-XIII L 4 6 25 75 100
2 Part -111 CC-X1V L 4 6 25 75 100
3 Part -II1 CC-XV P 4 6 25 75 100
4 Part -111 Elective-7 L 3 5 25 75 100
5 Part -111 Elective-8 L 3 5 25 75 100
6 Part -IV Extension 1 - - - -
activity
7 Part -1V Professional | L 2 2 25 75 100
competency
skill
Total 21 30
Credit Distribution for UG MICROBIOLOGY
S.No Part Course Details Credit
1 111 Core(15x4) 60
2 Elective Generic/ Discipline Specific Elective(8x3=24) 24
3 [& 11 Language & English 24
(Lang - 4x3=12
Eng - 4x3=12)
4 NME((2x2) 4
5 EVS(1x2) 2
6 Value Education(1x2) 2
7 Extension Activity(1x1) 1
8 e Ability Enhancement [AECC]- Soft Skill(4x2=8) 8
v e Skill Enhancement Course [4 Courses x 2 credits 9
=8 credits ] SEC-4 — 1 Credit
e  Summer internship/ Industrial training (2x1=2 2
credits)
e Foundation course 2
e Professional Competency Skill 2
140

Remarks: English Soft Skill Two Hours Will be handled by English Teachers
(4+2 = 6 hours for English).
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Subject Subject Name Category |[L| T P |S| Cr | Inst Marks
Code edi | Hours | CIA | Exter | Total
ts nal
22MBUGC | FUNDAMENTALS | Core Y|-|-|-|4 5 25 75 100
T OF Course —
MICROBIOLOGY |1
AND
MICROBIAL
DIVERSITY
Course Objectives
COl1 Learn the fundamental principles about different aspects of Microbiology including recent
developments in the area.
CO2 Describe the structural organization, morphology and reproduction of microbes.
CO3 Explain the methods of cultivation of microbes and measurement of growth.
CO4 Understand the microscopy and other basic laboratory techniques — culturing, disinfection
and sterilization in Microbiology.
COs Compare and contrast the different methods of sterilization.
UNIT Details No.of | Course
Hour | Objectives
s
I History and Evolution of Microbiology, Classification — Three | 12 CO1
kingdom, five kingdom, six kingdom and eight kingdom.
Microbial biodiversity: Introduction to microbial biodiversity-
ecological niche. Basic concepts of Prokaryotes and eukaryotes
and, Archaebacteria.
II General characteristics of cellular microorganisms (Bacteria, | 12 CO2
Algae, Fungi and Protozoa) and acellular microorganisms -
(Viruses, Viroids, Prions), Differences between prokaryotic and
eukaryotic microorganisms. Structure of Bacterial cell wall, cell
membrane, capsule, flagella, pili, mesosomes, chlorosomes,
phycobilisomes, spores, and gas vesicles.
11 Bacterial culture media and pure culture techniques. Mode of | 12 CO3
cell division. Anaerobic culture techniques.
v Microscopy — Simple, bright field, dark field, phase contrast, | 12 CO4

fluorescent, electron microscope — TEM & SEM. Stains and
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staining methods.
A% Sterilization—moist heat - autoclaving, dry heat — Hot air oven, | 12 CO5
radiation — UV, lonization, filtration — membrane filter and
disinfection, antiseptic; Antimicrobial agents.
Total 60
Course Outcomes
Course On completion of this course, students will;
Outcomes
COl1 Study the historical events that led to the discoveries and | PO5, PO6, PO10
inventions and  understand the  Classification of
Microorganisms.
CO2 Gain Knowledge of detailed structure and functions of | PO10
prokaryotic cell organelles.
CO3 Understand the various microbiological techniques, different | PO11
types of media, and techniques involved in culturing
microorganisms.
CO4 Explain the principles and working mechanism of different | PO4, PO11
microscopes/Microscope, their function and scope of
application.
CO5 Understand the concept of asepsis and modes of sterilization | PO4, PO11
and disinfectants.
Text Books
1 Pelczar.M. J., Chan E.C.S. and Noel. R.K. (2007). Microbiology. 7"Edition.,McGraw —
Hill, New York.
) Willey J., Sherwood L., and Woolverton C. J., (2017). Prescott’s Microbiology. 10™
Edition., McGraw-Hill International edition.
3 Salle. A.J (1992). Fundamental Principles of Bacteriology. 7"Edition., McGraw Hill
Inc.New York.
Boyd, R.F. (1998). General Microbiology,anEdition., Times Mirror, Mosby
4 . .
CollegePublishing, St Louis.
References Books
1 Jeffrey C. Pommerville., Alcamo’s Fundamentals of Microbiology (9™Edition). Jones
&Bartlett learning 2010.
2 Stanier R.Y, Ingraham J. L., Wheelis M. L., and Painter R. R. (2010). General
Microbiology, 5™Edition., MacMillan Press Ltd
3 Tortora, G.J., Funke, B.R. and, Case, C.L (2013). Microbiology-An Introduction,
11™Edition., Benjamin Cummings.
4 Nester E., Anderson D., Roberts C. E., and Nester M. (2006). Microbiology-A Human

Perspective, 5"Edition., McGraw Hill Publications.




18

5 Madigan M.T., Martinko J.M., Stahl D.A, and Clark D. P. (2010). Brock - Biology of
Microorganisms, 13" Edition Benjamin-Cummings Pub Co.

Web Resources

https://www.cliffsnotes.com/study-guides/biology/microbiology/introduction-to-
microbiology/a-brief-history-of-microbiology

2 https://www.keyence.com/ss/products/microscope/bz-x/study/principle/structure.jsp
3 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6604941/#
4 https://bio.libretexts.org/@go/page/9188
5 https://courses.lumenlearning.com/boundless-microbiology/chapter/microbial-
nutrition/
Methods of Evaluation
Continuous Internal Assessment Test
Assi t
Intern‘fil 551gnmen s 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern.al End Semester Examination 75 Marks
Evaluation
Total 100 Marks

Methods of Assessment

Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions

Understand/
Comprehend | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)

Application | Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain

Problem-solving questions, Finish a procedure in many steps, Differentiate between

Anal K4
nalyze (K4) | rious ideas, Map knowledge
Evaluat : . o .
V(;‘{:;l ¢ Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create (K6) Check knowledge in specific or offbeat situations, Discussion, Debating or

Presentations




19

Mapping with Programme Outcomes:

PO1 | PO2 |PO3 |PO4 |POS5 |PO6 PO7 PO8 PO9 | PO10 | POI11
COl M M M
CcO2 M M
Co3 S
CO4 M S
COs M S
Subject Subject Name Category ([L| T| P | S | Cr | Inst. Marks
Code edi | Hou | CIA | External | Total
ts s
22MBU PRACTICALI- | Core -l-1Y |- |4 5 25 75 100
GCP1 | FUNDAMENTAL | Course
S OF II-
MICROBIOLOG | Practical
Y AND |
MICROBIAL
DIVERSITY
Course Objectives

COl Acquire knowledge on Cleaning of glass wares, GLP and sterilization.

CO2 Gain knowledge on media preparation and cultural characteristics.

CO3 Learn the pure culture technique

CO4 Learn the microscopic techniques and staining methods.

COs5 Acquire knowledge on stain and staining methods
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UNIT Details No.of Course
Hours Objectives
I Cleaning of glass wares, Microbiological good laboratory 12 CO1
practice and safety. Sterilization and assessment of sterility—
Autoclave, hot air oven, and membrane filtration.
II Media preparation: liquid media, solid media, semi-solid 12 CO2
media, agar slants, agar deeps, agar plates.
111 Preparation of basal, differential, enriched, enrichment, 12 CO3
transport, and selective media preparation- quality control
of media, growth supporting properties, sterility check of
media.
Pure culture techniques: streak plate, pour plate, decimal
dilution.
v Culture characteristics of microorganisms: growth on 12 CO4
different media, growth characteristics, and description.
Demonstration of pigment production.
Microscopy: light microscopy and bright field microscopy.
A% Staining techniques: smear preparation, simple staining, 12 CO5
Gram’s staining and endospore staining.
Study on Microbial Diversity using Hay Infusion Broth-Wet
mount to show different types of microbes, hanging drop
technique.
Total 60
Course Outcomes
Course On completion of this course, students will;
Outcomes
CO1 Practice sterilization methods; learn to prepare media and their | PO4, PO7, POS,
quality control. PO9, PO11
CO2 Learn streak plate, pour plate and serial dilution and pigment | PO4, PO7, POS,
production of microbes. PO9
CO3 Understand Microscopy methods, different Staining PO4, PO7, POS,
techniques and motility test. PO9, PO11
CO4 Observeculture characteristics of microorganisms. PO4, PO7, POS,
PO9
COs Study on Microbial Diversity using Hay Infusion Broth-Wet | PO4, PO7, POS,
mount PO9
Text Books
1 James G Cappucino and N. Sherman MB(1996). A lab manual Benjamin Cummins,
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New York 1996.
2 Kannan. N (1996). Laboratory manual in General Microbiology. Palani Publications.
3 Sundararaj T (2005). Microbiology Lab Manual (1* edition) publications.
4 Gunasekaran, P. (1996). Laboratory manual in Microbiology. New Age International
Ld., Publishers, New Delhi.
5 R C Dubey and D K Maheswari (2002). Practical Microbiology. S. Chand
Publishing.
References Books
1 Atlas.R (1997). Principles of Microbiology, 2™ Edition, Wm.C.Brown publishers.
) Amita J, Jyotsna A and Vimala V (2018). Microbiology Practical Manual. (1%
Edition). Elsevier India
3 Talib VH (2019). Handbook Medical Laboratory Technology. (2™ Edition). CBS
4 Wheelis M, (2010). Principles of Modern Microbiology, 1st Edition. Jones and
Bartlett Publication.
5 Lim D. (1998). Microbiology, 2"°Edition, WCB McGraw Hill Publications.
Web Resources
1 http://www.biologydiscussion.com/micro-biology/sterilisation-and-disinfection-
methods-and-principles-microbiology/24403.
2 https://www.ebooks.cambridge.org/ebook.jsf?bid=CB0O9781139170635
3 https://www.grsmu.by/files/file/university/cafedry//files/essential microbiology.pdf
4 https://microbiologyinfo.com/top-and-best-microbiology-books/
5 https://www.cliffsnotes.com/studyguides/biology/microbiology/introduction-to-
microbiology/a-brief-history-of-microbiology
Methods of Evaluation -Theory
Continuous Internal Assessment Test
Intern‘fil A551gnments »5 Marks
Evaluation Seminars
Attendance and Class Participation
Extern.al End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions
Understand/ MCQ, True/False, Short essays, Concept explanations, Short summary or
Comprehend overview
(K2)

Application

Suggest idea/concept with examples, Suggest formulae, Solve problems,
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(K3) Observe, Explain
Analyze (K4) Problem-sol.ving.questions, Finish a procedure in many steps, Differentiate
between various ideas, Map knowledge
Evaluat : i o .
‘2(‘51;1 ¢ Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create (K6) Check knowledge in specific or offbeat situations, Discussion, Debating or

Presentations

Mapping with Programme Outcomes:

PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | PO10 PO11
COl M L M L M
CcO2 S L L L
Co3 S M M L M
CO4 S M L L
COs S M L L
Subject Subject Category (L |T|P|S Cre | Inst. | Marks
Code Name dits | Hour | c1 | Exter | Total
s A nal
22MBUGDE1 | BASIC AND | Elective Y |- |- |- 3 4 25 |75 100
CLINICAL | Generic /
BIOCHEMI | Discipline
STRY Specific
Elective-1
Course Objectives
COl1 Attain thorough knowledge on carbohydrates and lipids, their characteristic properties
and organization in carrying out all the living functions which constitute the life.
CO2 Explain the biological activity of amino acids and proteins.
CO3 Identify the metabolic errors in enzymes of carbohydrates and lipids.
CO4 Describe the disorders in amino acid metabolism.
CO5 Interpret the consequences, biochemical, clinical features, diagnosis and treatment of

metabolic diseases of day today life.
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UNIT

Details

No.of
Hours

Course
Objectives

Biomolecules -Carbohydrate — General properties, function,
structure, classification— monosaccharides (Glucose, Fructose,
Galactose), Oligoaccharides (Sucrose, Maltose, Lactose) and
polysaccharides  (Starch, Glycogen,) and biological
significance. Lipids — General properties, functions, structure,
classification (Simple, Derived and Complex), Cholesterol,

LDL, HDL — biological significance.

12

COl

II

Biomolecules - Amino acids — General properties, functions,
structure, classification and biological significance. Proteins—
General structure, Properties, functions, classification and

biological significance.

12

CO2

III

Disorders of Metabolism: Disorders of carbohydrate
metabolism:  diabetes mellitus, hypoglycaemia, hyper
glycaemia and galactosemia. Disorders of lipid metabolism:

hyperlipidemia, hypercholesterolemia.

12

CO3

v

Disorders of Metabolism: Disorders of amino acid

metabolism: alkaptonuria, phenylketonuria, tyrosinemia.

12

CO4

Evaluation of organ function tests: Assessment and clinical
manifestations of renal, hepatic function test.

Diagnostic enzymes: Principles of diagnostic enzymology.
Clinical significance of aspartate aminotransferase, alanine

aminotransferase and lactate dehydrogenase.

12

CO5

Total

60
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Course Outcomes

Course On completion of this course, students will;
Outcomes
Ccol1 Explain the structure, classification , biochemical functions | PO1
and significance of carbohydrates and lipids
cO2 Differentiate essential and non-essential amino acids, | PO1
biologically important modified amino acids and their
functions, Illustrate the role, classification of Proteins and
recognize the structural level organization of proteins, its
functions and denaturation.
CcO3 Assess defective enzymes and Inborn errors. Recognize | PO4, POS, PO6
diseases related to carbohydrate and lipid metabolism.
CO4 Discuss and evaluate the pathology of aminoacid metabolic | PO4, POS, PO6
disorders.
CO5 Appraise the imbalances of enzymes in organ function and | POS5, PO6, PO9
relate the role of Clinical Biochemistry in screening and
diagnosis.
Text Books
Satyanarayana, U. and Chakrapani, U(2014).Biochemistry,4™ Edition, Made Simple
1 Publisher.
Jain J L, Sunjay Jain and Nitin Jain (2016).Fundamentals of Biochemistry, 7™ Edition,
2 S Chand Company.
AmbikaShanmugam’s (2016). Fundamentals of Biochemistry for Medical Students, 8™
3 Edition. Wolters Kluwer India Pvt Ltd.
Vasudevan. D.M.Sreekumari.S, Kannan Vaidyanathan (2019). Textbook Of
4 Biochemistry For Medical Students. Kindle edition, Jaypee Brothers Medical
Publishers
5 Jeremy M. Berg,LubertStryer, John L. Tymoczko, Gregory J. Gatto (2015).
Biochemistry, 8" edition. WH Freeman publisher.
References Books
) AmitKessel&Nir Ben-Tal (2018). Introduction to Proteins: structure, function and
motion. 2"'Edition, Chapman and Hall.
) David L. Nelson and Michael M. Cox (2017).Lehninger Principles of Biochemistry,
7"Edition W.H. Freeman and Co., NY.
3 LupertStyrer, Jeremy M. Berg, John L. Tymaczko, Gatto Jr., Gregory J (2019).
Biochemistry. 9"Edition ,W.H.Freeman& Co. New York.
4. Donald Voet, Judith Voet, Charlotte Pratt (2016). Fundamentals of Biochemistry: Life




25

at the Molecular Level, 5 Edition, Wiley.

Joy PP, Surya S. and AswathyC (2015). Laboratory Manual of Biochemistry, Edition
1.,Publisher:Kerala agricultural university.

Web Resources

https://www.abebooks.com > plp

https://kau.in/document/laboratory-manual-biochemistry

https://metacyc.org

https://www.medicalnewstoday.com

N[ |W| N -

https://journals.indexcopernicus.com

Methods of Evaluation

Continuous Internal Assessment Test

Internal Assignments

. ; 25 Marks
Evaluation Seminars

Attendance and Class Participation

Extern.al End Semester Examination 75 Marks
Evaluation

Total 100 Marks

Methods of Assessment

Recall (K1) | Simple definitions, MCQ, Recall steps, Concept definitions

Understand/
Comprehen | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
d (K2)

Application | Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain

Analyze Problem-solving questions, Finish a procedure in many steps, Differentiate between
(K4) various ideas, Map knowledge
Evaluat ) ... o .
‘?Il(l;l ¢ Longer essay/ Evaluation essay, Critique or justify with pros and cons
Create (K6) Check knowledge in specific or offbeat situations, Discussion, Debating or

Presentations

Mapping with Programme Outcomes:

POl PO2 PO3 PO4 PO5 PO6 PO7 PO8 | PO9 | PO10 | POI11

CO1 M

CO2 M

CO3 S S S

CO4 S S S
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COs S S S
Subject Subject Category [L| T| P | S | Cre | Inst. Marks
Code Name dits | Hour | 1 | Exter Total
s A nal
22MBUGSEC1 Social and Skill Y| - | - - 2 2 25 75 100
Preventive | enhance
medicine ment
Course
SEC-1
Course Objectives
COl1 Describe the concepts of health and disease and their social determinants
CO2 Summarize the health management system
CO3 Know about the various health care services
CO4 Outline the goals of preventive medicine
COs Gain knowledge about alternate medicine
UNIT Details No.of | Course
Hours | Objectives
I Introduction to social medicine: 6 COl
History of social medicine-concepts of health and disease-
social determinants of health and disease-Health and quality
of life-Health information system- measures of population
health-health policies.
II Health management: 6 CcO2
Applications of behavioral sciences and psychology in health
management- nutritional programs for health management-
water and sanitation in human health-national programs for
communicable and non-communicable diseases-
environmental and occupational hazards and their control.
1 Health care and services: 6 CO3
Health care of the community-information, education,
communication and training in health-maternal & child
health-school health services.
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v Preventive medicine: CO4
Introduction- role of preventive medicine- levels of
prevention-surveillance, monitoring and reporting of disease
outbreaks - forecasting and control measures in community
setting — early detection methods.
\Y Prevention through alternate medicine: 6 CO5
Unani, Ayurveda, Homeopathy, Naturopathy systems in
epidemic and pandemic outbreaks. International health
regulations.  Infectious disease outbreak case studies and
precautionary response during SARS and MERS coronavirus,
Ebola and novel SARS-COV?2 outbreaks.
Total 30
Course Outcomes
Course On completion of this course, students will;
Outcomes
CO1 Identify the health information system PO1,POS, PO6
CcO2 Associate various factors with health management system | PO1,PO2, PO3,POS5,
PO6, PO9
CO3 Choose the appropriate health care services PO1,POS5, PO6
CO4 Appraise the role of preventive medicine in community | PO4,POS5, PO6
setting
CO5 Recommend the usage of alternate medicine during | PO1,POS5, PO6
outbreaks
Text Books
1. Park.K (2021). Textbook of preventive and social medicine, 26™ edition.
BanarsidasBhanot publishers.
2. Mahajan& Gupta (2013). Text book of preventive and social medicine, 4™edition.
Jaypeebrothers medical publishers.
3. Chun-Su Yuan, Eric J. Bieber, Brent Bauer (2006). Textbook of Complementary and
Alternative Medicine. Second Edition. Routledge publishers.
4. Vivek Jain (2020). Review of Preventive and Social Medicine: Including Biostatics.
12™ edition, J aypee Brothers Medical Publishers.
5. Lal Adarsh Pankaj Sunder (2011). Textbook of Community Medicine: Preventive and
Social Medicine, CBS publisher.
References Books
1 Howard Waitzkin, Alina Pérez, Matt Anderson (2021). Social Medicine and the

coming Transformation. First Edition. Routledge publishers.
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2 GN Prabhakara (2010). Short Textbook of Preventive and Social Medicine. Second
Edition. Jaypee publishers.
3 Jerry M. Suls, Karina W. Davidson, Robert M. Kaplan (2010).Handbook of Health
Psychology and BehavioralMedicine.Guilford Press.
4 Marie Eloise Muller, Marie Muller, MarthieBezuidenhout, KarienJooste (2006).Health
Care Service Management. Juta and Company Ltd.
5 Geoffrey Rose (2008).Rose's Strategy of Preventive Medicine: The Complete. OUP
Oxford.
Web Resources
1 https://www.omicsonline.org/scholarly/social--preventive-medicine-journals-articles-
ppts-list.php
2 https://www.teacheron.com/online-md_preventive _and social medicine-tutors
3 https://www.futurelearn.com
4 https://www.healthcare-management-degree.net
5 https://www.conestogac.on.health-care-administration-and-service-management
Methods of Evaluation
Continuous Internal Assessment Test
Assi t
Internz'll s&gnmen S 25 Marks
Evaluation Seminars
Attendance and Class Participation
Extern.al End Semester Examination 75 Marks
Evaluation
Total 100 Marks
Methods of Assessment
Recall (K1) Simple definitions, MCQ, Recall steps, Concept definitions
Understand/
Comprehend | MCQ, True/False, Short essays, Concept explanations, Short summary or overview
(K2)
Application | Suggest idea/concept with examples, Suggest formulae, Solve problems, Observe,
(K3) Explain
Analyze (K4) Proplem-solving questions, Finish a procedure in many steps, Differentiate between
various ideas, Map knowledge
Evaluate

(KS)

Longer essay/ Evaluation essay, Critique or justify with pros and cons
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Create (K6)

Check knowledge in specific or
Presentations

offbeat situations, Discussion, Debating or

Mapping with Programme Outcomes:

PO1 | PO2 | PO3 PO4 | PO5 PO6 PO7 | PO8 | PO9 | POI10 | POI11
COl S S S
CcO2 S S M S S M
Cco3 M S S
CO4 S S S M
COs S S S
Subject Subject Category (L| T | P S Cre | Inst. Marks
Code Name dits | Hour | 1 | Exter Total
s A nal
Introduction | Foundation | Y| - | - - 2 2 25 75 100
tomicrobial Course
world
Course Objectives
COl1 Describe the discovery of microbial world and development of pure culture techniques.
CO2 Learn about distribution of microorganism in nature, diversity and types of
microorganisms.
CO3 Know about the impact of microorganism in environment- Branches of microbiology
CO4 Outline the goals of pure culture techniques
CO5 Gain knowledge about microscopy and staining techniques.
UNIT Details No.of | Course
Hours | Objectives
I Discoveryofmicrobialworld: Establishmentoftheoryofbiogenesis 6 COl1
,Discoveryof viruses. Developments in pure culture
techniques.Establishment of germ theory of diseases and
fermentation. Work of Listerand principles of aseptic surgery.
Discovery and developments of vaccinesandmodern
chemotherapy.Work of Winogradsky and Beijerinck.
Discovery of microorganisms asplant pathogens.
II Distributionofmicroorganismsinnature. 6 CO2
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Diversityinmicrobialhabitat. Typesof microorganisms.
Introduction to prokaryotic world, eukaryotic microorganisms,

viruses andotheracellular microorganisms.

III

Impactofmicroorganismsinenvironmentanditsimpactonhumanlif
e.

Branchesofmicrobiology
Thrustareasofmicrobiology:geneticengineeringandbiotechnology

CO3

v

Pure culturetechniques

Definition: Purecultureandaxenicculture .Principlesand methods
ofobtaining pure culture
Preservationofpureculture,culturecollectioncenters

CO4

Techniquesusedto studymicroorganisms

Microscopy- Principlesofmicroscopy,magnificationandresolving
power .Light microscopy: simple and compound microscope.
Bright
fieldanddarkfieldmicroscopy.Principlesandapplicationofphaseco
ntrastandfluorescentmicroscopy.
Electronmicroscopy:generalprinciples. Typesofelectronmicrosc
opy.,their principles working and limitations.

Staining
Dyesandstains:Definition,acidicbasicdyesandleucocompounds.
Smear:Fixationuseofmordent,intensifiersanddecolorizer.
Mechanism of staining. Types of staining: simple and
differentialstaining. Applicationofstainsand dyesin study of
microbiology

CO5

Total

30

Course Outcomes

Course
Outcomes

On completion of this course, students will;

COl

Study the historical events that led to the discoveries and | PO1,POS5, PO6

inventions.

CO2

Gain Knowledge of detailed habitat of microbes. Study the | PO1,PO2, PO3,POS5,

prokaryotic and eukaryotic world. PO6, PO9

CO3

Understand the impacts of microorganism in environment. PO1,POS, PO6

CO4

Learn about pure culture techniques. PO4,POS5, PO6

COs

Explain the principles and working mechanism of different | PO1,POS, PO6

microscopes/Microscope, their function and scope of
application
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Text Books

PelczarMJ,ChanECSandKreigNR TataMcGrowHill

R C Dubey and D K Maheswari (2002). Practical Microbiology. S. Chand Publishing.

Willey J., Sherwood L., and Woolverton C. J., (2017). Prescott’s Microbiology. 10™
Edition., McGraw-Hill International edition

Boyd, R.F. (1998). General Microbiology,2"Edition., Times Mirror, Mosby
CollegePublishing, St Louis

Salle. A.J (1992). Fundamental Principles of Bacteriology. 7"Edition., McGraw Hill
Inc.New York.

References Books

GeneralMicrobiology:RY Stanier,AdelbergEAandJLIngraham,MacMillan PressInc.

Introductiontomicrobiology:IngrahamJLandIngrahamCA ThomsonBrooks/ Cole

Principlesofmicrobiology:RMAtlasWmCbrownPublishers

W=

Brock’sbiologyofMicroorganisms : MadiganM TandMartinkoJMPearsonEducationInc

Web Resources

—

https://www.cliffsnotes.com/study-guides/biology/microbiology/introduction-to-
microbiology/a-brief-history-of-microbiology

https://www keyence.com/ss/products/microscope/bz-x/study/principle/structure.jsp

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6604941/#

https://bio.libretexts.org/@go/page/9188

DN =W

https://courses.lumenlearning.com/boundless-microbiology/chapter/microbial-
nutrition/




