Proposed Curriculum Framework

Bachelor of Science (B.Sc.) in Biology

University of Engineering & Management (UEM), Jaipur

(NEP 2020 Aligned | Multidisciplinary | Research-Oriented | Biotechnology & AI-Integrated | Effective from Academic Session 2026–27)

Programme Duration: 4 Years (8 Semesters)
Total Credits: 160 Credits (20 Credits per Semester)
Eligibility: 10+2 with Biology (Physics and Chemistry compulsory; Mathematics/Computer Science desirable)

Multiple Exit Options (NEP 2020)

* After 1 Year: Certificate in Biological Sciences
* After 2 Years: Diploma in Applied Biology
* After 3 Years: B.Sc. Biology
* After 4 Years: B.Sc. Biology (Honours/Research)

⸻

Programme Vision

To develop scientifically competent, ethically responsible, and innovation-driven graduates with expertise in biological sciences, biotechnology, bioinformatics, environmental sustainability, healthcare, and life science research, preparing them for careers in academia, industry, healthcare, agriculture, environmental sciences, and entrepreneurship.

⸻

Programme Educational Objectives (PEOs)

Graduates will be able to:

* Develop a comprehensive understanding of biological systems from molecular to ecosystem levels.
* Apply laboratory techniques, computational biology, and biotechnology to solve real-world problems.
* Integrate biological sciences with artificial intelligence, data analytics, and bioinformatics.
* Conduct scientific research while adhering to ethical and environmental standards.
* Pursue higher education, research, innovation, and entrepreneurship in life sciences.

⸻

Programme Outcomes (POs)

On successful completion of the programme, graduates will be able to:

* Explain the structure, function, and diversity of living organisms.
* Apply biological concepts to healthcare, agriculture, biotechnology, and environmental conservation.
* Perform laboratory investigations using modern biological techniques.
* Analyze biological data using statistical and computational tools.
* Demonstrate scientific communication, teamwork, ethics, and lifelong learning.

⸻

Semester I (20 Credits)

Course	Credits
Cell Biology & Biomolecules	4
Diversity of Life (Microbes to Plants)	4
Chemistry for Biological Sciences	4
Computer Applications & Digital Skills	2
Biology Laboratory-I	4
Environmental Science / Value Added Course	2

Course Highlights

* Cell Structure and Function
* Biomolecules
* Enzymes
* Microbiology
* Plant Diversity
* Biological Classification
* Laboratory Safety
* Basic Scientific Computing

⸻

Semester II (20 Credits)

Course	Credits
Genetics & Evolution	4
Plant Biology	4
Animal Biology	4
Biostatistics	3
Biology Laboratory-II	3
Community Engagement / Ability Enhancement Course	2

Topics

* Mendelian Genetics
* Molecular Genetics
* Evolutionary Biology
* Plant Physiology
* Animal Physiology
* Probability
* Experimental Design
* Data Analysis

⸻

Semester III (20 Credits)

Course	Credits
Molecular Biology	4
Microbiology & Immunology	4
Ecology & Environmental Biology	4
Bioinformatics-I	2
Biology Laboratory-III	3
Internship-I	3

Topics

* DNA Replication
* Gene Expression
* Recombinant DNA Technology
* Microbial Diversity
* Immunity
* Biodiversity Conservation
* Sequence Databases
* BLAST

⸻

Semester IV (20 Credits)

Course	Credits
Biotechnology	4
Human Physiology	4
Research Methodology & Scientific Writing	3
Artificial Intelligence in Biology	3
Biology Laboratory-IV	3
Minor Project	3

Topics

* Genetic Engineering
* PCR
* Tissue Culture
* Organ Systems
* Research Design
* AI in Drug Discovery
* Predictive Biology

⸻

Semester V (20 Credits)

Course	Credits
Biochemistry	4
Developmental Biology	4
Medical Microbiology	4
Biology Laboratory-V	2
Elective-I	3
Internship-II	3

Topics

* Metabolism
* Embryology
* Pathogenic Microorganisms
* Clinical Diagnostics
* Disease Mechanisms

⸻

Semester VI (20 Credits)

Course	Credits
Genomics & Proteomics	4
Computational Biology	4
Environmental Biotechnology	4
Biology Laboratory-VI	2
Elective-II	3
Industry Project	3

Topics

* Next Generation Sequencing
* Protein Structure
* Biological Databases
* Python for Biology
* Bioremediation
* Waste Management

⸻

Semester VII (20 Credits)

Course	Credits
Precision Medicine & Personalized Healthcare	4
Synthetic Biology	4
Entrepreneurship in Life Sciences	4
Elective-III	2
Research Project-I	3
Industrial Internship	3

Topics

* Pharmacogenomics
* Gene Editing
* CRISPR-Cas Systems
* Bioentrepreneurship
* Innovation Management
* Startup Ecosystem

⸻

Semester VIII (20 Credits)

Course	Credits
Emerging Trends in Biological Sciences	4
Sustainable Development & Biodiversity Conservation	4
Dissertation / Research Thesis / Startup Project	8
Seminar	2
Viva Voce	2

⸻

Suggested Electives

Biotechnology

* Industrial Biotechnology
* Plant Biotechnology
* Animal Biotechnology
* Stem Cell Biology

⸻

Healthcare

* Clinical Laboratory Technology
* Medical Genetics
* Public Health
* Epidemiology

⸻

Environmental Biology

* Wildlife Biology
* Conservation Biology
* Climate Change Biology
* Marine Biology

⸻

Bioinformatics

* Genomic Data Analysis
* AI in Healthcare
* Systems Biology
* Structural Bioinformatics

⸻

Agriculture

* Agricultural Biotechnology
* Plant Breeding
* Seed Technology
* Sustainable Agriculture

⸻

Entrepreneurship

* Life Science Startups
* Intellectual Property Rights
* Technology Commercialization
* Innovation Management

⸻

Laboratory Components

Students will receive extensive practical training in:

* Microscopy
* Cell Culture
* Histology
* Molecular Biology Techniques
* PCR
* Gel Electrophoresis
* DNA Isolation
* Protein Analysis
* Microbiology
* Tissue Culture
* Immunological Assays
* Bioinformatics
* Computational Biology
* Environmental Analysis

⸻

Software & Industry Tools

Students will be trained in:

* BLAST
* NCBI Databases
* MEGA
* PyMOL
* UCSF Chimera
* R Programming
* Python
* SPSS
* GraphPad Prism
* ImageJ
* SnapGene
* Benchling
* Geneious (Exposure)
* Galaxy Platform
* Microsoft Excel
* Power BI (Basics)
* AI-assisted bioinformatics tools

⸻

Internship Structure

Semester III

4 Weeks: Research Laboratory / Environmental Biology Internship

Semester V

6 Weeks: Biotechnology / Clinical Laboratory / Healthcare Internship

Semester VII

8–10 Weeks: Industrial Internship / Research Project

⸻

Suggested Industry Collaborations

* Council of Scientific & Industrial Research (CSIR)
* Indian Council of Medical Research (ICMR)
* Department of Biotechnology (DBT)
* Indian Council of Agricultural Research (ICAR)
* National Centre for Biological Sciences (NCBS)
* Centre for Cellular & Molecular Biology (CCMB)
* Institute of Genomics & Integrative Biology (IGIB)
* Biocon
* Serum Institute of India
* Bharat Biotech
* Dr. Reddy’s Laboratories
* Sun Pharmaceutical Industries
* Apollo Hospitals
* Fortis Healthcare
* Environmental NGOs
* Botanical and Zoological Survey organizations

⸻

Skill Enhancement Certifications

Students should complete certifications in:

* Molecular Biology Techniques
* PCR & DNA Fingerprinting
* Bioinformatics
* Clinical Laboratory Practices
* Good Laboratory Practices (GLP)
* Biosafety
* AI in Healthcare
* Research Ethics
* Scientific Writing
* Entrepreneurship

⸻

Assessment Pattern

* Continuous Internal Assessment: 40%
* End Semester Examination: 60%

Evaluation methods include:

* Laboratory records
* Practical examinations
* Field studies
* Scientific presentations
* Research assignments
* Case studies
* Internship reports
* Minor and major research projects
* Dissertation
* Viva voce

⸻

Career Opportunities

Graduates can pursue careers as:

* Biologist
* Research Assistant
* Laboratory Technologist
* Microbiologist
* Molecular Biologist
* Biotechnologist
* Bioinformatics Analyst
* Clinical Research Associate
* Environmental Scientist
* Wildlife Biologist
* Agricultural Scientist
* Quality Control Analyst
* Pharmaceutical Executive
* Public Health Officer
* Regulatory Affairs Associate
* Science Communicator
* Life Science Entrepreneur

Graduates are also well prepared for M.Sc. (Biology, Biotechnology, Microbiology, Bioinformatics, Environmental Science, Genetics, Zoology, Botany), M.Tech. Biotechnology, MBA (Healthcare & Biotechnology), Integrated Ph.D., Ph.D., and competitive examinations such as CSIR-NET, DBT-JRF, ICMR-JRF, GATE (Biotechnology), UPSC, State PSC, and allied government recruitment.

⸻

Distinctive Features for UEM Jaipur

To establish UEM Jaipur as a leading institution in life sciences, the programme should include:

1. Centre for Life Sciences, Biotechnology & Bioinformatics

An interdisciplinary centre integrating biology, biotechnology, artificial intelligence, and computational biology.

2. Advanced Molecular Biology & Genomics Laboratory

Equipped with PCR systems, gel documentation units, electrophoresis equipment, fluorescence microscopy, tissue culture facilities, and bioinformatics workstations.

3. Bioinformatics & AI Laboratory

Training in genomic data analysis, computational biology, molecular modelling, systems biology, AI-assisted drug discovery, and precision medicine.

4. Annual UEM Life Sciences & Biotechnology Summit

A national event featuring scientists, clinicians, industry leaders, researchers, and entrepreneurs from the life sciences ecosystem.

5. Credit-Based Industry Internships

Mandatory internships every academic year with biotechnology companies, pharmaceutical industries, hospitals, research institutes, agricultural organizations, and environmental agencies.

6. Innovation & Startup Incubation

Support for student-led startups in biotechnology, healthcare diagnostics, agricultural technology, environmental sustainability, and bioinformatics.

7. Research-Focused Final Year

An Honours/Research pathway emphasizing publication-quality research, patents, product development, and preparation for doctoral studies.

8. Industry and Research Collaborations

Strong partnerships with leading biotechnology companies, pharmaceutical industries, hospitals, government research laboratories, and national institutes to facilitate internships, live projects, faculty exchange, certifications, and placements.

⸻

Key Differentiator of the UEM Jaipur Programme

Unlike conventional B.Sc. Biology programmes, this curriculum integrates Biotechnology, Bioinformatics, Artificial Intelligence, Precision Medicine, Computational Biology, Environmental Sustainability, Entrepreneurship, and Industry 5.0 technologies with strong laboratory training and research exposure. It prepares graduates for careers in biotechnology, healthcare, pharmaceuticals, agriculture, environmental sciences, and emerging interdisciplinary fields, while remaining fully aligned with the objectives of NEP 2020 and the future needs of India’s rapidly expanding life sciences sector.
