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Syllabus

MODULE I

Introduction, History and concept of Bio fertilizers status scope and importance

of Bio fertilizers Classification of Bio fertilizers Nitrogen fixation types o
f

Biofertilizer, Basic requirement for Biofertilizer unit Production t
echnology:

Strain selection, sterilization, growth

MODULE II

Manufacturing processes, ma
ss production of carrier based and

 liquid bio

fertilizers Application technology for seeds, seedlings, tubers, sets etc

Biofertilizer and their advantages Introduction to different methodology of

composting,

MODULE III

Introduction and scope of P
lant tissue culture(PTC), Instrum

entation, Media

preparation & sterilization, E
xplant isolation and callus in

duction in different

growth regulators combinati
on, organogenesis and somat

ic embryogenesis,

cytology of callus, suspension culture 
and production of secondary metabolites

MODULE IV

Micropropogation,
 Embryo culture, Production of haploid through

anther/Pollen, ovule embryo 
culture, Protoplast isolation 

and culture, Invitro

plant regeneration, Hardening, establishment, Dev
elopment of transgenic plant

by Agrobacterium mediated transformation (demonstration). Isolation of

genomic DNA, plasmid isolation, PCR Technique



PRACTICALS

1. Biofertilizer and its application.

2. Collection of raw material for biofertilizer

3. Manufacturing and processing of Biofertilizer.

4. Different types of Biofertilizer.

5. Preparation of plant tissue media, sterilization-Instrumentation.

6. Isolation of different types of ex-plants.

7. Induction of callus culture.

8. Shoot tip culture technique.

9. Anther culture technique.

10. DNA isolation.

11. PCR technique.

1. Motsora M.R.P.Bhattacharya and Beena Srivastava ( 1995). Biofertilizer

Technology Marketing and Usage-A Source Bookcum-Glossary(FDCO, New Delhi)

2. Subbarao, N.S. 1993. B
iofertilizers in Agriculture a

nd Forestry (Oxford and IB
H

Pub. Co., New Deli)

3. General Microbiology - Dubey and Maheshwari
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Syllabus

Unit I: Major sector

Academic

Agriculture
Pharma and health sector

Pollution control Board

Genetic Engineering
Industrial Sector (At production level)

Unit II: Opportunities in industries

Industries working experience in the area of microbial, plant, health care, Basic experience,

skills.

knowledge required for the industries, Small, Big and multinational industries.

Small Scale Industrial units, advantage and

support by Govt. for SSI,

Opportunities in services provided by the industry research, Opportunities in reagents

preparation, packaging and distribution. R&D in industries.

Major industrial groups in India.

International industrial organization.

Unit III: Opportunities in research

General Organizational structures of Research Institute,

Qualifications for researcher positions.

JRF, SRF, RA, PDF.

Scientist positions in Government and private research institutes.

Research outcome - Publication, Patent and technology transfer.

Training man power, Conduct of Seminar, Symposia and Workshop.

Advantages, Challenges and Risks of employment in research institute.

Unit IV: Funding agencies

Types of funding,
Government funding institutes like DBT, ICMR, CSIR, aCSIR, and UGC

Preparations of Project proposals.

Importance of research publications.

Preparation of projects and Basic requirement for funding.
Funding from Agricultural institutes, Private funding, Research grants, Collaborative
research.

International funding for higher studies and Research.

International collaborations and sharing of resources across the country.



Kamla Nehru Mahavidyalaya, Nagpur
DEPARTMENT OF BIOTECHNOLOGY

Session 2023-24

Value-added course on

"Clinical Research"

Syllabus

UNIT I:

Introduction to clinical research

Clinical Research: An Overview, Different types of Clinical Research

Terminologies and definition in Clinical Research, Treatment research

Prevention Research, Diagnostic research, Screening research, Genetic

studies and Epidemiological studies.

UNIT II:

Clinical Pharmacology: Pharmacokinetics, absorption, distribution

metabolism, and excretion of drugs, Pharmacodynamics, molecular,

biochemical, and physiological effects of drugs, including drug

mechanism of action, Pharmacoepidomology, Descriptive and analytical,

UNIT III:

Bioavailability- Absolute bioavailability and Relative bioavailability, time
curve and dose response graphs, Bioequivalence, non-replicated or

replicated, two-period, two-formulation, two-sequence crossover study.

UNIT IV:

Drug Development Process: Preclinical trail, In Vivo, In Vitro, And Ex

Vivo Assays, Human Pharmacology (Phase-1,11, III & IV), Therapeutic

treatment discovery, preclinical studies, clinical development and market

approval.



Syllabus
Exploring Bioinformatics and Advanced Research Methodology"

Syllabus

Module 1: Introduction to Bíoinformatics and Biological concepts
Overview of bioinformatics and its significanceBiological databases and data types
Introduction to sequence, structure, and functional ana lysisMolecular biology basics (DNA, RNA, proteins)Central dogma of molecular biology
Cell biology and signalling pathways

Module 2: Sequence Analysis and Structural Bioinformatics

Sequence alignment algorithms (Pairwise and Multiple)
BLAST and other sequence similarity tools

Phylogenetic analysis and evolutionary relationships
Protein structure prediction methods (Homology mode lling, Ab initio prediction)

Protein structure visualization and analysis tools

Module 3: Introduction to Research Methodology and

Understanding the research process

Types of research: exploratory, descriptive, analytical, experimental

Importance of research in various fields

Defining research problem and objectives

Formulating research questions and hypotheses

Types of research designs: experimental, quasi-experimental, non-experimental,

observational, etc.

Module 4: Literature Review

Importance of literature review

Searching and evaluating academic literature

Synthesizing information from various sources

Avoiding plagiarism and proper-citation practices

Module 5: Research Proposal Writing and Research publicantion

Components of a research proposal

Writing a clear and concise research title

Developing a research abstract

Outlining research methodology and expected outcomes

Module 6: Practical Exercises and Case Studies

Hands-on data collection and analysis exercises

Critiquing research studies

Group discussions and presentations
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'Digital Library'

Total -30 Hours (2 Credits)

Part-I: Theory Paper

Digital Library

Max Marks: 30

Total periods: 16

Major Topics

No. Of Periods Alloted

Sr. No. Topic

1. Introduction To Digital Library
02

2. Difference between Electronic, Digital &

Virtual Libraries

02

Objectives of Digital Libraries
3.

02

Components Of Digital Library
4.

04

Digital Library Services
5.

04

6.
Scope of Digital Libraries. 02

Syllabus content:

Introduction To Digital Library

1.1 Concept, of Digital Library

1.2 Definition of Digital Library

1.3 Advantage & disadvantages of Digital Library

1.4 Objectives of Digital Libraries

1.5 Components Of Digital Library

1.6 Scope of Digital Libraries.

1.7 Software & Hardware required for Digital Library.

1.8 Services & examples of Digital Library

PRINCIPAL
Kamla Nehru Mahavidyataya
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t-II Practical

Digital Library Surfing

Total periods: 14
Max Marks: 30

Major Topics

Sr. No. Topic
No. Of Periods Allotted

1. Digital Libraries in India
07

2. Digital Libraries in the world 07

Total 14

Syllabus content:

1 Digital Library of India:

1.1 Vigyan Prasar Digital Library

1.2 NCERT Online Text Books

1.3 Kalasampada: Digital Library Resources for Indian Cultural Heritage

1.4 NDLI: National Digital Library Of India

2 Digital Libraries in the world:

2.1 Canada : Canadiana

2.2. Russia : Russian Archives Online (RAO)

Part III Assignment

Practical Record Max Marks: 20

PRÍNCIPAL
Kamla Nehru Mahavidyaya
Sakkardara Chowk. Nagpur





















































































Unit - 1 

Unit -2 

Storage Devices: 

Basic computer System and Peripherals: Input and Output devices, thcir types and specification, CPU, 

Memory devices: Primary and Secondary. 

Mother board: Study of Motherboard RAM, ROM, CMOS, POST, BUS (Address, Data System) 

Motherboard troubleshooting. 

Connections of various devices such as display adapter, ports (Serial, Parallel, and USB) and modem 

on the mother board. Importance of CPU cooling. 

Unit -3 
Input Devices: 

KAMLA NEHRU MAHAVIDYALAYA, NAGPUR 
DEPARTMENT OF ELECTRONICS 

b) FDD: FDD types and working and its related problems 

d) USB Devices: Hub, Pen Drives 

a) HDD: HDD types, integrated, SCSI, Magnetic recording, Formatting (Track, Sector) Cluster, 

Defragmentation, Bad Sector, Jumper Setting, Common Problems and its trouble shooting, 

External Drive (HDD), Optical Drives. 

c) CD and DVD drives: ROM and Writer, combo drives Mass storage devices 

mouse 

c) Ports 

SESSION 2023- 24 

d) Modems 

Value Added Course 
On 

Computer Hardware Maintenance 

Unit - 4 

a) Keyboard: Switches, keyboard organization, key board type, wireless keyboard trouble shooting. 

b) Mouse: Mouse types : Scroll and optical mouse, function connecting mouse, trouble shooting 

Other Output Devices: 

b) Plotters 

Unit -5 

Output Devices: Printers: working of DMP, Inkjet, Laser Printer, Line Printer, Multifunction Printer 

and Trouble shooting 

a) Scanner: Working method and its trouble shooting 

PC Tools 

4 hrs. 

Boot process: setting of CMOS/BIOS setup 
Power supply; operating characteristics, types and maintenance 
Types of PC Desktop, Laptop, Palmtop, 

4 hrs. 

Types of Software; System software, application software driver software installation, windows and 

other software and antivirus 

Departnert of Electrorics 

Kamla Nehru Colleye 

Nagpur 

4 hrs. 

Princípal 

4 hrs. 

4 hrs. 
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Practical Set 

V 

Study of devices on mother board 

Computer Hardware Maintenance (Practical) 

Study of keyboard and keyboard decoder 

Study of video adapter and display controllers 

Study of floppy drives, CD, DVD, Pen Drive and Hard disk 

Study of Multifunction Inputoutput controllers 

Books: 

1. IBM PC Advanced Troubleshooting and Repair: Robert Bernner, PHI 

2. Inside the PC: Peter Norton, Techmedia Publication 

3. Upgrading and Repairing PCs: Scott Mueller PHI 

4. Computer Fundamentals and Introduction to IBM PC: Pankaj Nagar 

5. Computer Fundamentals: P. K. Sinha, Priti Sinha, BPB Publications 

The total workload for the course is 30 hrs and is divided as follows: 

Theory =20 hrs 

Practical=10 hrs 

Kamla ehru College 

Nagpur 

Principal 
Kanla Nahru Mahavidyalaya 
Sakkardara Cihonk, Nagpur 















































Learning outcome 

Course Content 

The objective of the course "Hands on training in Empirical Biochemistry" for explaining the essentials of Biochemistry related technology to develop enthusiasm amongst students. This course intends to provide fundamental understanding and practical handling as well as research application associated with the techniques. 

Section I 

Through this course students are exposed to biological molecules. They will acquire knowledge about qualitative and quantitative estimation of biomolecules. This skill based course introduces the students to the concepts in biophysical, biochemical and molecular techniques. Through this course students will be acquainted with the principles, applications and instrumentation used in biochemistry. 

Section II 

Basic equipment used in biochemistry. 

Basic Biochemical tests 

Kamla Nehru Mahavidyalaya, Nagpur Department of Biochemistry 

Hands on training in Empirical Biochemistry 

Handling of pH meter, Colorimeter, Spectrophotometer, Weighing balance, Centrifuge, incubator oven, heating bath, Water bath, distillation assembly, autoclave, micropipettes etc. 

Section II 

Separation techniques. 

Basic biochemical tests for qualitative and quantitative estimation for Protein, Lipid, Nucleic acid and carbohydrate. 

Section III 

Value Added Course 

Session-2023-2024 

Separation of Biomolecules by using different types of separation techniques including Chromatography, Electrophoresis. 

Molecular Biology Techniques 

Agarose gel electrophoresis of DNA. 

Apad 

Isolation of DNA from bacteria/blood sample. 

Nagpur. 

Visualization of DNA by UV transilluminator 
Demonstration of Polymerase Chain Reaction technique. 

Department of Biochemistry 
'amla Nehru Mahavidyalaya 
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