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Department Vision 

To integrate innovative teaching, cutting-edge research and creating an environment that inspires both learning and discovery. To 

emerge as a global leader in value-based education, interdisciplinary research and new ventures in the field of biological sciences. 

Department Mission 

1. Empower students with skills, knowledge, and ethics for success in the dynamic field of biological sciences, enabling them to 

address societal challenges. 

2. Advancing the frontier of biological sciences through groundbreaking research and fostering pedagogical innovations to create 

interactive learning experiences. 

3. Integrate academic excellence with entrepreneurial spirit to evolve into an interdisciplinary centre. 

Program Educational Objectives (PEO) 

1. Enhance understanding of biology fundamentals with a focus on key areas in modern biology. 

2. Develop core competencies in critical thinking, hypothesis formation, and effective problem-solving. 

3. Provide comprehensive training in the design, execution, and critical analysis of biological experiments. 

4. Enhance students’ employability and empower them to explore new realms within the field of biological sciences. 

Mission of the Department to Program Educational Objectives (PEO) Mapping 

 PEO 1 PEO 2 PEO 3 PEO 4 

Mission Statement 1 3 3 2 3 

Mission Statement 2 2 3 3 2 

Mission Statement 3 1 2 2 3 

Program Specific Outcomes (PSO) 

1. Apply foundational principles of biological concepts into practical applications. 

2. Design and conduct experiments to address biological questions effectively. 

3. Enhance career opportunities in industries, research, and teaching within the field of biological sciences. 

Mapping Program Educational Objectives (PEO) to Program Learning Outcomes (PLO) 

Program Learning Outcomes (PLO) 

PEOs 

POs PSOs 
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PEO 1 3 2 1 2 1 1 2 1 1 1 1 2 3 2 2 

PEO 2 2 3 3 2 2 2 1 2 3 2 2 2 2 3 2 

PEO 3 3 3 2 3 3 2 2 1 2 2 2 2 2 3 2 

PEO 4 2 2 1 2 1 3 2 3 3 3 3 3 2 2 3 

 



 

 



 

 

Category Wise Credit Distribution 

Course Sub-Category 
Sub-Category 

Credits 
Category 
Credits 

Learning 
Hours 

Ability Enhancement Courses (AEC)   2 

 60 University AEC  0    

School AEC  2    

Value Added Courses (VAC)  4 

 120 University VAC  4    

School VAC  0    

Skill Enhancement Courses (SEC)   14 

420  
School SEC  6    

Department SEC  2    

SEC Elective  6    

Foundation / Interdisciplinary courses (FIC)  28 

840  School FIC  28    

Department FIC  0    

Core + Core Elective including Specialization (CC)  85 

2550 Core  73  

Core Elective (Inc Specialization) 12  

Minor (MC) + Open Elective (OE)  15 15 450 

Research / Design / Internship/ Project (RDIP)  12 

360 Internship / Design Project / Startup / NGO  0  

Internship / Research / Thesis  12  

Total 160 4800 



 

 

Semester wise Course Credit Distribution Under Various Categories 

Category 
Semester 

I II III IV V VI VII VIII Total % 

Ability Enhancement Courses - AEC 0 0 2 0 0 0 0 0 2 1 

Value Added Courses - VAC 0 0 0 0 0 4 0 0 4 3 

Skill Enhancement Courses - SEC 1 3 2 2 3 3 0 0 14 9 

Foundation / Interdisciplinary Courses - FIC 20 8 0 0 0 0 0 0 28 18 

CC / SE / CE / TE / DE / HSS 0 12 12 12 16 16 17 0 85 53 

Minor / Open Elective - OE 0 0 3 3 3 3 3 0 15 9 

(Research / Design / Industrial Practice / Project 

/ Thesis / Internship) - RDIP 
0 0 0 0 0 0 0 12 12 8 

Grand Total 21 23 19 17 22 26 20 12 160 100 

Note: L-T/D-P/Pr and the class allocation is as follows. 

a)      Learning Hours    : 30 learning hours are equal to 1 credit. 

b)      Lecture/Tutorial   : 15 contact hours (60 minutes each) per semester are equal to 1 credit. 

c)       Discussion           : 30 contact hours (60 minutes each) per semester are equal to 1 credit. 

d)      Practical : 30 contact hours (60 minutes each) per semester are equal to 1 credit. 

e)       Project : 30 project hours (60 minutes each) per semester are equal to 1 credit.



 

 

SEMESTER - I 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 FIC S FIC BIO 114 A Primer to Biology 3 0 0 3 

2 FIC S FIC BIO 114L Practical Biology 0 0 1 1 

3 FIC S FIC CHE 115 Introduction to Chemistry 3 1 0 4 

4 FIC S FIC CSC 108 
Introduction to Computer Science 
and Programming Using C 

3 0 0 3 

5 FIC S FIC CSC 108L 
Introduction to Computer Science 
and Programming Using C Lab 

0 0 1 1 

6 SEC S SEC ISES 101 
Industry Specific Employability 
Skills-I 

0 0 1 1 

7 FIC S FIC MAT 104 Introduction to Mathematics 4 0 0 4 

8 FIC S FIC PHY 103 Introduction to Physics 3 0 0 3 

9 FIC S FIC PHY 103L Introduction to Physics Lab 0 0 1 1 

Semester Total 17 1 3 21 

 

SEMESTER - II 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 Core CC BIO 215 Biomolecules 3 0 0 3 

2 Core CC BIO 216 Basic concepts in Microbiology 3 0 0 3 

3 Core CC BIO 216L Microbiology Lab 0 0 2 2 

4 Core CE   BIOE 006 Evolutionary Biology 4 0 0 4 

5 FIC S FIC EGL 100 Introduction to Communicative English 4 0 0 4 

6 SEC S SEC ENTR 100 Exploratory Learning and Discovery 0 0 1 1 

7 FIC S FIC ENV 100 Introduction to Environmental Science 4 0 0 4 

8 SEC S SEC ISES 102 
Industry Specific Employability Skills-

II 
0 0 1 1 

9 SEC S SEC RM 100 Introduction to Research 1 0 0 1 

Semester Total 20 0 3 23 



 

 

SEMESTER - III 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 AEC S AEC  AEC 106 Analytical Skills for Sciences  1 0 1 2 

2 VAC  U VAC  VAC 103 Co-Curricular Activities  0 0 2 2* 

3 VAC  U VAC  VAC 104 
Community Service and Social 

Responsibility  
0 0 2 2* 

4 SEC  S SEC  SEC 102 Digital Literacy  1 0 1 2 

5 Core CC BIO 201 Metabolism of Biomolecules  3 0 1 4 

6 Core CC BIO 202 Cell Biology  3 0 1 4 

7 Core CC BIO 203 Concepts of Genetics  3 0 1 4 

8 Elective OE  Open Elective / Minor 3 0 0 3 

Semester Total 14 0 9 19 

 

SEMESTER - IV 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 VAC  U VAC  VAC 103 Co-Curricular Activities  0 0 2 2* 

2 VAC  U VAC VAC 104 
Community Service and Social 

Responsibility  
0 0 2 2* 

3 SEC  D SEC  SEC 106 Leadership for Professionals  2 0 0 2 

4 Core CC BIO 204 Concepts of Molecular Biology  3 0 1 4 

5 Core CC BIO 205 Experimental Methods of Biology  3 0 1 4 

6 Core CC BIO 206 Introductory Biophysics  3 1 0 4 

7 Elective OE  Open Elective / Minor 3 0 0 3 

Semester Total 14 1 6 17 



 

 

SEMESTER - V 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 VAC U VAC VAC 103 Co-Curricular Activities 0 0 2 2* 

2 VAC U VAC VAC 104 
Community Service and Social 

Responsibility 
0 0 2 2* 

3 SEC  E SEC    Career Skills - I 3 0 0 3 

4 Core CC BIO 301 Introduction to Developmental Biology 3 1 0 4 

5 Core CC BIO 302 Genetic Engineering 2 1 0 3 

6 Core CC BIO 303 Immunobiology 2 1 0 3 

7 Core CC BIO 304 Genetic Engineering Lab 0 0 2 2 

8 Core CC BIO 305 Plant and Animal Physiology 3 1 0 4 

9 Elective OE  Open Elective / Minor 3 0 0 3 

Semester Total 16 4 6 22 

 

SEMESTER - VI 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 VAC U VAC VAC 103 Co-Curricular Activities  0 0 2 2 

2 VAC  U VAC  VAC 104 
Community Service and Social 

Responsibility  
0 0 2 2 

3 SEC  E SEC    Career Skills - II 3 0 0 3 

4 Core CC BIO 306 Introduction to Biotechnology 2 1 0 3 

5 Core CC BIO 307 Fundamentals of Bioinformatics 2 1 0 3 

6 Core CC BIO 308 Neurobiology 3 1 0 4 

7 Core CC BIO 309 Introduction to Disease Biology 3 1 0 4 

8 Core CC BIO 310 Bioinformatics Lab 0 0 2 2 

9 Elective OE  Open Elective / Minor 3 0 0 3 

Semester Total 16 4 6 26 



 

 

SEMESTER - VII 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 Core CC BIO 401 Minor Research Project 0 0 5 5 

2 Elective CE  CE Core Elective    4 

3 Elective CE  CE Core Elective    4 

4 Elective CE  CE Core Elective    4 

5 Elective OE  Open Elective / Minor 3 0 0 3 

Semester Total 12 0 5 20 

 

SEMESTER - VIII 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 RDIP RDIP  BIO 405 Research Degree Project 0 0 12 12 

Semester Total 0 0 12 12 

 

 

 



 

 

Specialization 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 Elective  CE  BIO 421 Signal transduction 3 0 1 4 

2 Elective  CE BIO 422 Introduction to Omics 3 0 1 4 

3 Elective  CE BIO 423 Cancer and stem cell biology 3 0 1 4 

4 Elective  CE BIO 424 Enzymology 3 0 1 4 

5 Elective  CE BIO 425 Biostatistics 3 0 1 4 

6 Elective  CE BIO 426 Ecology 3 0 1 4 

7 Elective  CE BIO 427 Population Genetics 3 0 1 4 

8 Elective  CE BIO 428 Proteomics 3 0 1 4 

9 Elective  CE BIO 429 Computational Biology 3 0 1 4 

10 Elective  CE BIO 430 Bio nanotechnology 3 0 1 4 

 

Open Electives 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 OE OE BIO 241 Biochemical foundation of life 3 0 0 3 

2 OE OE BIO 247 Cell Biology 3 0 0 3 

3 OE OE BIO 248 Basic Microbiology 3 0 0 3 

4 OE OE BIO 243 Human Physiology 3 0 0 3 

5 OE OE BIO 244 Molecular Biology 3 0 0 3 

6 OE OE BIO 245 Bioinformatics 3 0 0 3 

7 OE OE BIO 242 Introductory Biology 3 0 0 3 

 

Carrer Skill Courses 
S. 

No 
Category 

Sub- 

Category 

Course 

Code 
Course Title L T/D P/Pr C 

1 SEC E SEC SEC 130 Career Exploration in Life Sciences 3 0 0 3 

2 SEC E SEC   3 0 0 3 
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A Primer to Biology 

Course Code BIO 114 Course Category CC 
L T P C 

3 0 0 3 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s)  

Progressive  

Course(s) 

 

 

Course Offering 

Department 

Department of 

Biological Sciences 
Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. Understanding the importance of studying biology and the evolution of complex biomolecules and life on Earth provides 

a foundation for science students to appreciate the biological principles and systems that utilise many fundamental 

processes from other branches of natural sciences. 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 1 
Explain the importance of studying biology and the evolution of 

complex biomolecules and life on Earth. 
2 80% 75% 

Outcome 2 
Explain the structure and functions of prokaryotic and eukaryotic 

cells, including organelles, and recognize the diversity of life. 
2 80% 70% 

Outcome 3 
Describe membrane transport processes, cellular respiration, energy 

generation, photosynthesis, enzymes, vitamins, and hormones. 
2 80% 70% 

Outcome 4 

Describe the structure and organization of DNA and chromosomes, 

and comprehend the central dogma of DNA replication, transcription, 

and translation. 

2 75% 70% 

Outcome 5 
Explain the principles and applications of genomics, transcriptomics, 

proteomics, and metabolomics. 
2 75% 70% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 1  1       3   3 1 2 

Outcome 2 2 3        3   3 3 2 

Outcome 3 2 3 2 2     1    3 2 3 

Outcome 4 2 3 2 2      3  2 3 2 2 

Outcome 5 2 3  3 1 2   1   3 3 2 3 

Course 

Average 
1.8 3 1.7 2.3 1 2   1 3  2.5 3 2 2.4 



 
Course Unitization Plan 

 

Unit 

No. 

Unit Name 
Required 

Contact Hours 

CLOs 

Addressed 
References  

Unit 1 Life: Origin, composition and chemistry 5   

 Origin of complex Biomolecules and primitive cells 1 1 1, 2 
 Chemical basis of life 1 1 1, 2 

 Importance of carbon - synthesis by polymerization; importance 

of self assembly;  
1 1 1, 2 

 Importance of Water- synthesis by polymerization; importance 

of self assembly;  
1 1 1, 2 

 Selectively permeable membranes 1 1 1, 2 

Unit 2 Cell Biology 12   

 Prokaryotes and eukaryotes (cell structures and organelles);  2 1, 2 1, 2 
 Virus- lysogenic and lytic  cycles;  3  2 1, 2 

 Bacteria- typical bacterial cells, bacterial gene transfer- 

conjugation, transformation, and  transduction 
3  2 1, 2 

 Antibiotic resistance- an emerging threat; Microbiome 3 2 1, 2 
 Cell cycle- mitosis and meiosis.  1 2 1, 2 

Unit 3 Energy harvesting reactions by life forms 10   

 The importance of energy in biological systems; Gibbs 

free  energy (🔺G);  
2 1,3 1, 2 

 Biological reactions: Enzymes and their equilibrium constants 

(Keq);  
2 3 1, 2 

 Energy harvesting:  Chemotrophic, Phototrophic;  2 3 1, 2 

 Metabolism: Glycolysis, anaerobic and aerobic cellular 

respiration.  
2 3 1, 2 

 Fate of  food in cellular energy cycle. 2 3 1, 2 

Unit 4 Molecular Biology 9   

 Structure of DNA and organization of chromosomes;  2 4 1, 2 

 Central dogma- replication,  transcription, and translation in 

prokaryotes.  
3 4 1, 2 

 Mutations, cancer and hereditary diseases.  2 4 1, 2 

 Introduction to  genetic manipulation- concepts of restriction 

digestion, cloning 
2 4 1, 2 

Unit 5 Bioinformatics 9   

 Biological sequences and evolution of sequencing 

technologies.  
3 5 3 

 Utilization of sequence information in   

personalized medicine and disease detection.  
3 5 3 

 Structural Biology: Biomolecular structures and 

their  databases. 
3 5 3 

Total Contact Hours 45 



 

Learning Assessment 

Bloom’s Level of Cognitive 

Task 

Continuous Learning Assessments (50%) 
End Semester Exam 

(50%) 
CLA-1 

(10%) 

Mid-1 

(15%) 

CLA-2 

(10%) 

CLA-3 

(15%) 

Th Th Th Th Th 

Level 1 
Remember 

100% 100% 100% 100% 100% 
Understand 

Level 2 
Apply      
Analyse 

Level 3 
Evaluate      
Create 

Total 100% 100% 100% 100% 100% 

Recommended Resources 

1. Becker's World of the Cell, Global Edition, 9th Edition (2017). Jeff Hardin, Gregory Paul  Lewis J. Kleinsmith. Pearson  

2. Life: The Science of Biology, 11th Edition (2017). David Sadava, David M. Hillis, H. Craig  Heller, Sally D. Hacker. SINAUER 

ASSOCIATES MACMILLAN. 

3. Introduction to Bioinformatics (Chapman & Hall/CRC Computational Biology Series) (2006) by Anna Tramontano. 

Other Resources 

Course Designers 

1. All Faculty Members, Department of Biological Sciences, SRM University – AP. 
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Practical Biology 

Course Code BIO 114L Course Category CC 
L T P C 

0 0 1 1 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s)  

Progressive  

Course(s) 

 

 

Course Offering 

Department 
Biological Sciences 

Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. Understand and implement lab safety rules and proficiently handle micropipettes and pH meters for secure laboratory 

practices. 

2. Develop skills in buffer preparation and gain familiarity with basic laboratory instruments, including microscopes, 

autoclaves, spectrophotometers, centrifuges, incubators, and laminar air-flow cabinets. 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 

1 

Demonstrate a thorough understanding of lab safety protocols and 

proficiently handle essential laboratory equipment, ensuring a secure 

working environment. 

3 80% 75% 

Outcome 

2 

Develop precision in using micropipettes and pH meters, successfully 

prepare buffers and growth media, and acquire skills in observing mitosis 

stages in onion root tips and thin plant specimens under a microscope. 

3 70% 65% 

Outcome 

3 

Gain competence in the operation and safety procedures of fundamental 

laboratory instruments, including microscopes, autoclaves, 

spectrophotometers, centrifuges, incubators, and laminar air-flow 

cabinets. 

3 70% 65% 

Outcome 

4 

Acquire practical expertise in culturing microorganisms from various 

sources (air, soil, coins, and skin), observe the preparation of growth 

media and plates through a demonstration, and master cell counting using 

a hemocytometer. 

3 70% 60% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 3 2 3 3 3  1  3 3    3 1 3 

Outcome 2 3 2 3 3 3  1 1 3     3 3 2 

Outcome 3 3 3 3 3 3  1  3 3    3 3 3 

Outcome 4 3 2 3 3 3  1 1 3 3    3 3 2 

Average 3 2.3 3 3 3  1 1 3 3    3 2.5 2.5 



 
Course Unitization Plan 

Exp 

No. 
Experiment Name 

Required 

Contact Hours 

CLOs 

Addressed 

References 

Used 

1. Lab safety introduction Handling micropipettes and pH meter 5 1 1 

2.  

Preparation of buffers; Introduction to basic instrumentation: 

microscope, autoclave, spectrophotometer, centrifuge, incubators, 

and laminar air-flow cabinets 

5 2 1 

3.  
Observing stages of mitosis in onion root tip. Observing thin 

specimens of plant samples under the microscope 
5 3,4 1 

4.  Preparation of growth media and plates (demonstration) 5   

5.  Culturing microorganisms from air, soil, coins, and skin 5 3,4 1 

6.  Cell counting using hemocytometer 5 3,4 1 

Total Contact Hours 30 

Learning Assessment 

Bloom’s Level of Cognitive 

Task 

Continuous Learning Assessments (50%) 

End Semester Exam 

(50%) Experiments 

(20%) 

Record / Observation Note 

(10%) 

Viva +  

Model 

(20%)  

Level 1 
Remember 

50%  50% 50% 
Understand 

Level 2 
Apply 

50% 100% 50% 50% 
Analyse 

Level 3 
Evaluate     
Create 

Total 100% 100% 100% 100% 

Recommended Resources 

1. Practical Manual of Biochemistry. Sattanathan, Padmapriya, Balamuralikrishnan. 

Other Resources 

1. https://amrita.edu/course/biochemistry-practical/ 

Course Designers 

1. Dr. Anil K Suresh, Associate Professor, Department of Biological Sciences, SRM University – AP. 
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Introduction to Chemistry 

Course Code CHE 115 Course Category FIC 
L T P C 

3 1 0 4 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s)  

Progressive  

Course(s) 

 

 

Course Offering 

Department 
Chemistry 

Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. To distinguish the types of bonding and predict the shape of the molecules using the valence shell electron pair (VSEPR) model 

and molecular orbital (MO) theory. 

2. To classify the states of matter and discuss their behavior and properties.  

3. To explain the redox reactions and demonstrate their applications in the electrochemical cells  

4. To explain the classification, nomenclature, and electronic properties of organic compounds. 

5. To describe the different types of organic reactions and their purification techniques.  

6. To discuss the structures and the properties of carbohydrates, amino acids, proteins and vitamins, and nucleic acids and list the 

toxicity of the metals 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 1 

Distinguish the types of bonding and predict the shape of the 

molecules using the valence shell electron pair (VSEPR) model and 

molecular orbital (MO) theory. 

2 80% 85% 

Outcome 2 Classify the states of matter and their behavior and properties 2 80% 80% 

Outcome 3 
Explain the redox reactions and demonstrate their application in the 

electrochemical cells. 
3 80% 75% 

Outcome 4 Classify electronic properties of organic compounds and reactions. 2 80% 70% 

Outcome 5 

Discuss the structures and the properties of carbohydrates, amino 

acids, proteins and vitamins, nucleic acids and can list the toxicity of 

the metals. 

2 80% 75% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 2 3 2 2  2 2 1 3 2 2 2 2 2 2 

Outcome 2 2 2 2 1  2 2 1 1 3 2 2 2 2 2 

Outcome 3 2 2 1 1  2 3 3 3 3 2 1 2 2 1 

Outcome 4 2 3 2 2  2 2 1 3 2 2 1 2 2 3 

Outcome 5 2 2 1 1  2 3 3 2 2 2 1 2 2 2 

Average 2 2 2 1  2 2 2 3 2 2 2 2 2 2 



 
Course Unitization Plan 

Unit 

No. 
Unit Name 

Required  

Contact Hours 

CLOs 

Addressed 

References 

Used 

 

 

 

 

 

 

Unit 1 

Chemical Bonding and Molecular Structure 8   

Importance and scope of chemistry (Central Science) 1 1 2 

Valence electrons, ionic bond, covalent bond, Hydrogen bond 1 1 2 

Valence bond theory 1 1 2 

The geometry of covalent molecules 1 1  

VSEPR theory 1 1 2 

The concept of hybridization involving s, p, and d orbitals 1 1 2 

Shapes of some simple molecules 1 1 2 

Molecular orbital theory of homonuclear diatomic molecules (qualitative idea 

only) 
1 

1 2 

Tutorial 1 3 1 2 

 

 

 

 

 

 

 

 

 

 

Unit 2 

States of Matter 12   

Three states of matter, intermolecular interactions Gases: The behavior of gases, 

changes in the volume of a gas with pressure; Boyle’s law 
1 2 1 

Change in volume of a gas with temperature; Charles’s law 1 2 1 

Gay Lussac’s law, Avogadro’s law, Ideal gas law 1 2 1 

Empirical derivation of gas equation, Kinetic molecular theory 1 2 1 

Deviation from ideal gas law. 1 2 1 

Liquids – Liquid State – Vapour pressure, viscosity, and surface tension 1 2 1 

Introduction to solutions, different types of solutions 1 2 1 

Raoult’s Law (change of state), 1 2 1 

Constant boiling mixtures (azeotropic mixtures (distillation) 1 2 1 

Nature and different types of solids including covalent, non-covalent ionic, and 

metallic solids 
1 2 1 

Solids and their bonding, Band theory 1 2 1 

Application of crystalline materials in electronic devices. 1 2 1 

Tutorial 2 3 1 1 

 

 

 

 

 

 

Unit 3 

Redox Reactions 8   

Concept of oxidation and reduction, redox reactions 1 3 2 

redox reactions 1 3 2 

Oxidation number, balancing redox reactions in terms of loss and gain of electron 

and change in oxidation numbers 
1 

3 
2 

Applications of redox reactions 1 3 2 

Nomenclature applicable to electrochemical cells, viz., electromotive force, 

electrochemical series. 
2 

3 
2 

Evolution of electrochemical cells: from voltaic cells to Li-ion battery 2 3 2 

Tutorial 3 3 3 2 

 

 

 

 

 

 

Unit 4 

Basic Principles of Organic Chemistry 12   

General introduction, classification 1 4 3,4 

IUPAC nomenclature of organic compounds. 2 4 3,4 

Electronic displacements in a covalent bond 1 4 3,4 

Inductive effect, electrometric effect, resonance, and hyperconjugation 2 4 3,4 

Homolytic and heterolytic fission of a covalent bond 1 4 3,4 

Free radicals, carbocations, carbanions 1 4 3,4 

Electrophiles and nucleophiles 1 4 3,4 

Types of organic reactions 1 4 3,4 

Purification methods: Qualitative and quantitative analysis 2 4 3,4 

Tutorial 4 3 4 3,4 

 

 

Unit 5 

Chemistry of Life 5   

Carbohydrates, Amino acids, peptide bonds 1 5 3,4 

Secondary and tertiary structures of proteins, enzymes, vitamins, Nucleic acids, 

bioinorganic chemistry 
2 

5 
3,4 

Toxicity of heavy metals (Cu, Fe, As, Pb, Hg, Co, Cr, Cd, etc.), 2 5 3,4 

Tutorial 5 3 5 3,4 

 Total Contact Hours 60 



 

Learning Assessment 

Bloom’s Level of Cognitive 

Task 

Continuous Learning Assessments (50%) End Semester 

Exam (50%) CLA-1 (10%) Mid-1 (15%) CLA-2 (15%) CLA-3 (10%) 

Level 1 
Remember 

40% 60% 40% 60% 30% 
Understand 

Level 2 
Apply 

60% 40% 60% 40% 70% 
Analyse 

Level 3 
Evaluate 

          
Create 

Total  100% 100% 100% 100% 100% 

Recommended Resources 

1. Peter Atkins, & Paula, J. de. Elements of Physical Chemistry 7th Ed., Oxford University Press (2014). 

2. Concise Inorganic Chemistry: J.D. Lee (1999) 5th edition, Blackwell Science.  

3. Morrison, R. T. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).  

4. Clayden, J.; Greeves, N.; Warren, S.; Wothers, P.; Organic Chemistry, Oxford University Press. 

Other Resources 

 

Course Designers 

1. Dr. Mahesh Kumar Ravva, Asst. Professor, Dept. of Chemistry, SRM University – AP. 

2. Dr. Pardha Saradhi Maram, Assoc. Professor, Dept. of Chemistry, SRM University – AP. 
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Neerukonda, Mangalagiri Mandal, 
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Introduction to Computer Science and Programming Using C 

Course Code CSC 108 Course Category CC 
L T P C 

3 0 0 3 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s)  

Progressive  

Course(s) 

 

 

Course Offering 

Department 
CSE 

Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. Gain basic knowledge in C programming language. 

2. Acquire knowledge on Decision making and functions in C.  

3. Learn arrays, strings and pointers concept in C. 

4. Understand the basics concepts of Structures, Union and File handling techniques using C Programming. 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 1 
Describe C structures, enumerators, keywords, header files and 

operators 
2 75 % 70% 

Outcome 2 Illustrate Decision-Making statements and Functions. 3 70 % 65% 

Outcome 3 Interpret arrays, strings, and pointers programming in C 3 70 % 65% 

Outcome 4 
Apply Structures, unions, File handling operations on different 

scenarios 
3 70 % 65% 

Outcome 5 Solve given projects based on C concepts 4 70 % 65% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 3 3 2 1         2 2 3 

Outcome 2 3 3 2 1         3 2 3 

Outcome 3 3 3 2 2         3 2 3 

Outcome 4 3 3 2 2         3 2 3 

Outcome 5 3 3 2 2        2 3 2 2 

Average 3 3 2 2        2 3 2 3 



 
Course Unitization Plan 

Unit 

No. 
Syllabus Topics 

Required 

Contact Hours 

CLOs 

Addressed 

References 

Used 

Unit 1 

INTRODUCTION TO COMPUTER SCIENCE 9 1 1 

 

Fundamentals of Computing, Historical perspective, Early computers 2 1 1,2 

Computing machine. Basic organization of a computer: ALU, input-output 

units, memory, program counter - variables and addresses - instructions: store, 

arithmetic, input and output 

2 1 1,2 

Problem solving: Algorithm / Pseudo code, flowchart, program development 

steps 
2 1 1,2 

Computer languages: Machine, symbolic and high-level langua    Level 

languages 
1 1 1,2 

Creating and Running Programs: Writing, editing (any editor), compiling (gcc) 1 1 1,2 

linking, and executing in Linux environment 1 1 1,2 

Unit 2 

C PROGRAMMING BASICS 9   

Structure of a C program, identifiers Basic data types and sizes. Constants, 

Variables 
1 1 1,2 

Arithmetic, relational and logical operators, increment 

and decrement operator’s 
1 1 1,2 

Conditional operator, assignment operator, expressions Type conversion 1 1 1,2 

Conditional Expressions Precedence and order of evaluation, Sample Programs. 1 1 1,2 

SELECTION & DECISION MAKING: if-else, null else, nested if, examples, 

multi-way selection: switch, else-if, examples. 
2 1 1,2 

ITERATION: Loops - while, do-while and for, break, continue, 1 1 1,2 

initialization and updating, event and counter controlled loops and examples. 2 1,2 1,2 

Unit 3 

FUNCTIONS AND ARRAYS 10   

User defined functions, standard library functions 1 2,3 1,2 

Passing 1-D arrays, 2-D arrays to functions. 1 2,3 1,2 

Recursive functions - Recursive solutions for Fibonacci series, towers of Hanoi. 2 2,3 1,2 

C Pre-processor and header files 1 2,3 1,2 

Concepts, declaration, definition, storing and accessing elements 1 2,3 1,2 

one dimensional, two dimensional and multidimensional arrays 2 2,3 1,2 

array operations and examples, Character arrays and string manipulations 2 2,3 1,2 

Unit 4 

POINTERS 10   

Concepts, initialization of pointer variables 1 3,4 1,2 

pointers as function arguments, passing by address, dangling memory, address 

arithmetic 
2 3,4 1,2 

character pointers and functions, pointers to pointers 2 3,4 1,2 

pointers and multi-dimensional arrays, dynamic memory management 

functions 
2 3,4 1,2 

command line arguments 1 3,4 1,2 

Unit 5 

ENUMERATED, STRUCTURE AND UNION TYPES 7   

Structures - Declaration, definition, and initialization of structures, accessing 

structures 
1 5 2, 3, 4 

nested structures, arrays of structures, structures and functions, pointers to 

structures, 
1 5 2, 3, 4 

self-referential structures. Unions, typedef, bit-fields, program applications 2 5 2, 3, 4 

Bit-wise operators: logical, shift, rotation, masks. 1 5 2, 3, 4 

FILE HANDLING: Concept of a file, text files and binary files, formatted I/O, 

file I/O operations and example programs. 
2 5 2, 3, 4 

 Total Contact Hours 45 



 

Learning Assessment 

Bloom’s Level of Cognitive 

Task 

Continuous Learning Assessments 50% End Semester 

Exam 50% CLA-1 10% Mid-1 20% CLA-2 10% CLA-3 10% 

Level 1 
Remember 

70% 60% 50% 40% 30% 
Understand 

Level 2 
Apply 

30% 40% 50% 60% 70% 
Analyse 

Level 3 
Evaluate 

          
Create 

Total 100% 100% 100% 100% 100% 

Recommended Resources 

1. The C programming Language by Brian Kernighan and Dennis Richie. 

2. Programming in C, Pradip Dey and Manas Ghosh, Second Edition, OXFORD Higher Education, 2011. 

3. Problem Solving and Program Design in C, Hanly, Koffman, 7th edition, PEARSON 2013. 

4. Programming with C by R S Bichkar, Universities Press, 2012.   

Other Resources 

1. “Programming with C”, Byron Gottfried, Mcgraw hill Education, Fourteenth reprint,2016 

Course Designers 
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Introduction to Computer Science and Programming using C Lab 

Course Code CSE 108 L Course Category CC 
L T P C 

0 0 1 1 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s) CSC 108 

Progressive  

Course(s) 

 

 

Course Offering 

Department 
CSE 

Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. Learn and understand C programming basics and paradigm. 

2. Acquire knowledge on decision making and functions in C. 

3. Acquire knowledge on decision making, loop concept, control statements, arrays, string and functions using C. 

4. Learn basics of Structures, Union, and File handling concepts in C. 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 1 
Describe fundamentals in C, enumerators, datatypes, vakeywords, 

header files and operators 
2 75 % 70% 

Outcome 2 Illustrate Decision-Making statements and Functions. 3 70 % 65% 

Outcome 3 Interpret arrays, strings, and pointers programming in C 3 70 % 65% 

Outcome 4 
Apply Structures, unions, File handling operations on different 

scenarios 
3 70 % 65% 

Outcome 5 Solve given projects based on C concepts 4 70 % 65% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 2 3 3 3 2    2    3 2  

Outcome 2 2 2 3 3 2    2    2 2  

Outcome 3 2 3 3 2 2    2    2 2  

Outcome 4 3 3 3 3 2    3    2 3  

Outcome 5 2 3 3 3 3    3    2 2  

Average 2 3 3 3 2    2    2 2  



 
Course Unitization Plan 

Unit 

No. 
Unit Name 

Required 

Contact Hours 

CLOs 

Addressed 

References 

Used 

Unit 1 INTRODUCTION TO COMPUTER SCIENCE 4   

 
Lab Experiment 1: GCC Compiler using Linux, various Linux 

commands used to edit, compile and executing 
 

2 1 1,2 

 

Lab Experiment 2: a) Calculation of the area of the triangle.  

b) Swap two numbers without using a temporary variable. 

c) Find the roots of a quadratic equation 

2 1 1,2 

Unit 2 C PROGRAMMING BASICS 6   

 

Lab Experiment 3: a) Find the sum of individual digits of a positive 

integer and find the reverse of the given number. 

b) Generate the first n terms of Fibonacci sequence. 

c) Generate all the prime numbers between 1 and n, where n is a value 

supplied by the user.  

2 1,2 1,2 

 

Lab Experiment 4: a) Print the multiplication table of a given number n 

up to a given value, where n is entered by the user. 

b) Decimal number to binary conversion. 

c) Check whether a given number is the Armstrong number or not. 

2 1,2 1,2 

 

Lab Experiment 5: Triangle star patterns  

     

                 I                                          II                                 

2 1,2 1,2 

Unit 3 FUNCTIONS AND ARRAYS  9   

 

Lab Experiment 6: 

a) (nCr) and (nPr) of the given numbers 

1+x+x2\2+x3\3!+x4\4!+………..Xn\n! 

2 2,3 1,2 

 

Lab Experiment 7: a) Interchange the largest and smallest numbers in 

the array. 

b. Searching an element in an array 

b. Sorting array elements.  

2 2,3 1,2 

 

Lab Experiment 8:  

a. Transpose of a matrix. 

b.Addition and multiplication of 2 matrices. 

2 2,3 1,2 

 

Lab Experiment 9:  

a. Function to find both the largest and smallest number of an array 

of integers. 

b. Liner search. 

c. Replace a character of string either from beginning or ending or 

at a specified location. 

2 2,3 1,2 

 

Lab Experiment 10:  

Pre-processor directives 

a. If Def 

b. Undef 

c. Pragma 

1 2,3 1,2 

https://www.javatpoint.com/program-to-print-the-combination-of-the-given-number


 

Unit 

No. 
Unit Name 

Required 

Contact Hours 

CLOs 

Addressed 

References 

Used 

Unit 4 POINTERS 6   

 

Lab Experiment 10:  

a. Illustrate call by value and call by reference. 

b. Reverse a string using pointers 

Compare two arrays using pointers 

2 3, 4 1,2,3 

 

Lab Experiment 11:  

a. Array of Int and Char Pointers. 

Array with Malloc(), calloc() and realloc().   

2 3, 4 1,2,3 

 

Lab Experiment 12:  

a. To find the factorial of a given integer. 

b. To find the GCD (greatest common divisor) of two given 

integers. 

c. Towers of Hanoi 

2 3, 4 1,2,3 

Unit 5 ENUMERATED, STRUCTURE AND UNION TYPES 4   

 

Lab Experiment 13:  

a. Reading a complex number 

b. Writing a complex number. 

c. Addition of two complex numbers 

Multiplication of two complex numbers 

2 5 2, 3, 4 

 

Lab Experiment 14:  

a. File copy 

b. Word, line and character count in a file.  

2 5 2, 3, 4 

Total Hours 29 

Learning Assessment 

Bloom’s Level of Cognitive 

Task 

Continuous Learning Assessments (50%) End Semester Exam (50%) 

Lab Record 

(20%) 

Projects Presentations 

(30%) 

Lab Record 

(20%) 

Projects Presentations 

(30%) 

Level 1 
Remember 

70% 60% 30% 40% 
Understand 

Level 2 
Apply 

30% 40% 70% 60% 
Analyse 

Level 3 
Evaluate     
Create 

Total 100% 100% 100% 100% 

Recommended Resources 

1. The C programming Language by Brian Kernighan and Dennis Richie. 

2. Programming in C, Pradip Dey and Manas Ghosh, Second Edition, OXFORD Higher Education, 2011. 

3. Problem Solving and Program Design in C, Hanly, Koffman, 7th edition, PEARSON 2013. 

4. Programming with C by R S Bichkar, Universities Press, 2012.   

Other Resources 

1. Programming with C”, Byron Gottfried, Mcgraw hill Education, Fourteenth reprint,2016 

Course Designers 

 



SRM University AP, Andhra Pradesh 
Neerukonda, Mangalagiri Mandal, 

Guntur District, Mangalagiri, Andhra Pradesh – 522240.  
 

 

Biomolecules 

Course Code BIO 215 Course Category DC 
L T P C 

3 0 0 3 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s)  

Progressive  

Course(s) 

 

 

Course Offering 

Department 
Biological Sciences 

Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. Equip students with a foundational understanding of bioenergetic principles and the structure-function relationships of 

key biomolecules. This knowledge is crucial for understanding metabolic pathways, cellular processes, and the molecular 

basis of life, forming a cornerstone for advanced studies in biological sciences. 

2. Develop the ability to integrate knowledge of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids into 

the context of cellular function and organismal biology. This integration is essential for comprehending complex 

biological systems and for pursuing specialized fields such as molecular biology, biochemistry, and physiology within a 

Biological Science BSc program. 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 1 Describe knowledge of biomolecules and bioenergetic principles. 1 80% 75% 

Outcome 2 
Classify carbohydrates, lipids, amino acids, and proteins with 

structure-function correlation. 
2 75% 70% 

Outcome 3 
Describe the structure and functions of nucleic acids (DNA, RNA) 

and their different forms. 
1 80% 75% 

Outcome 4 

Relate acquired knowledge to solve biochemical problems, critically 

analyze data, and communicate effectively in both written and oral 

formats. 

3 70% 65% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 3 2 1 2 1 1  1 2 3  2 2 1 3 

Outcome 2 3 3 2 3 2 2  1 2 3  2 3 2 3 

Outcome 3 3 2 2 2 2 3 2 2 2 3  2 2 3 3 

Outcome 4 3 3 3 3 3 3 2 1 3 3  3 3 3 3 

Course 

Average 
3 2.5 2 2.5 2 2.3 2 1.3 2.3 3  2.3 2.5 2.3 3 



 
Course Unitization Plan 

Unit 

No. 
Unit Name 

Required 

Contact 

Hours 

CLOs 

Addressed 
References  

1 UNIT I: Bioenergetics 9   

 Biomolecules: water- structure and properties, 

buffers, and their biological importance 
3 1,4 1,2,3 

 
Principles of bioenergetics- laws of 

thermodynamics, entropy and enthalpy, standard 

free energy changes,  

3 1,4 1,2,3 

 standard reduction potentials,  2 1,4 1,2,3 
 thermodynamics of coupled reactions. 1 1,4 1,2,3 

2 UNIT II: Carbohydrates 9   
 Carbohydrates: definition and functions,  3 2,4 1,2,3 
 classification, properties, monosaccharides,  3 2,4 1,2,3 
 disaccharides, oligosaccharides,  2 2,4 1,2,3 

 polysaccharides- homo- and hetero- 

polysaccharides.  
1 2,4 1,2,3 

3 UNIT III: Lipids 9   
 Lipids: Classification,  2 2,4 1,2,3 
 structure and properties,  2 2,4 1,2,3 
 phospholipids,  1 2,4 1,2,3 
 glycolipids,  1 2,4 1,2,3 
 sphingolipids,  1 2,4 1,2,3 
 cholesterol,  1 2,4 1,2,3 
 fatty acids- saturated and unsaturated fatty acids. 1 2,4 1,2,3 

4 UNIT IV: Amino acids and Proteins 9   
 Amino Acids: Classification and properties,  2 2,4 1,2,3 
 structure and properties of amino acids, 2 2,4 1,2,3 
 essential and nonessential amino acids,  2 2,4 1,2,3 
 proteins-classification and functions,  1 2,4 1,2,3 
 levels of protein structure, 1 2,4 1,2,3 
 haemoglobin,and myoglobin. 1 2,4 1,2,3 

5 UNIT V: Nucleic Acids 9 3,4  
 Nucleic acids: Structure,  3 3,4 1,2,3 
 purine and pyrimidine bases structure,  2 3,4 1,2,3 

 properties and functions of nucleic acids (DNA, 

RNA) 
2 3,4 1,2,3 

 Different forms of DNA and RNA. 2 3,4 1,2,3 
 Total 45   



 

Learning Assessment 

Bloom’s Level of Cognitive 

Task 

Continuous Learning Assessments (50%) 
End Semester Exam 

(50%) 
CLA-1 

(10%) 

Mid-1 

(15%) 

CLA-2 

(10%) 

CLA-3 

(15%) 

Th Prac Th Prac Th Prac Th Prac Th Prac 

Level 1 
Remember 

80%  70%  70%  60%  50%  
Understand 

Level 2 
Apply 

20%  30%  30%  40%  50%  
Analyse 

Level 3 
Evaluate           
Create 

Total 100% 100% 100% 100% 100% 

Recommended Resources 

1. Harper's Illustrated Biochemistry, V. W. Rodwell, D. Bender, K.M. Botham, P.J. Kennelly and P.A. Weil (2018) 31st edition, 

McGraw Hill-Medical. 

2. Lehninger Principles of Biochemistry, D. L. Nelson and M. M. Cox, (2017) 7th edition, W.H. Freeman & Company. 

3. Biochemistry: D. Voet and J.G. Voet (2011), 4th edition, Wiley. 

Other Resources 

1. No data given 

Course Designers 

1. Prof. Jayaseelan Murugaiyan, Professor, Dept. Of Biological Sciences. SRM University – AP 

2. Dr. Writoban Basu Ball, Dept. Of Biological Sciences. SRM University - AP 

3. Dr. Sutharsan Govindrajan, Dept. Of Biological Sciences. SRM University - AP 



SRM University AP, Andhra Pradesh 
Neerukonda, Mangalagiri Mandal, 

Guntur District, Mangalagiri, Andhra Pradesh – 522240.  
 

 

Basic concepts in Microbiology 

Course Code BIO 216 Course Category CC 
L T P C 

3 0 0 3 

Pre-Requisite 

Course(s) 
 Co-Requisite Course(s)  

Progressive  

Course(s) 

 

 

Course Offering 

Department 
Biological Sciences 

Professional / Licensing 

Standards 
 

Course Objectives / Course Learning Rationales (CLRs) 

1. Develop a foundational knowledge of microbial diversity, structure, and function, encompassing bacteria, archaea, and 

viruses. This understanding is essential for exploring the roles of microorganisms in various biological processes, 

ecosystems, and their impact on human health. It prepares students for advanced studies in microbial physiology, genetics, 

and ecology. 

2. Equip students with theoretical knowledge of microbiological methods, including sterilization, disinfection, culturing, 

and microbial taxonomy. These skills are critical for conducting research, diagnosing infectious diseases, and applying 

microbiological principles in industrial, clinical, and environmental settings. This objective emphasizes the practical 

applications of microbiology, aligning with the broader goals to produce proficient and versatile biologists. 

Course Outcomes / Course Learning Outcomes (CLOs) 

 At the end of the course the learner will be able to 
Bloom’s 

Level 

Expected 

Proficiency 

Percentage 

Expected 

Attainment 

Percentage 

Outcome 1 
Describe the fundamental concepts and historical developments in 

microbiology.  
1 80%  70% 

Outcome 2 
Interpret various methods for studying microbes and maintaining 

cultures, while assessing factors influencing microbial growth.  
2 75%  65% 

Outcome 3 
Explain the processes of microbial genetic exchange and the basic 

structure and function of different microbial cells.  
1 80%  70% 

Outcome 4 
Summarize the classification, structure, and pathogenic mechanisms 

of viruses and other molecular pathogens.  
2 75%  65% 

Outcome 5 
Summarize the mechanisms of microbial diseases and the basic 

principles of antimicrobial agents, as well as their applications. 
2 75% 65% 

Course Articulation Matrix (CLO) to Program Learning Outcomes (PLO) 

CLOs 

Program Learning Outcomes (PLO) 
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Outcome 1 3 1 1 1 1  3 3 1 2  1 2 2 3 

Outcome 2 3 2 1 1 3 1 3 3 2 2  2 2 3 3 

Outcome 3 3 1 1 1 1 1 3 3 2 2  2 3 1 2 

Outcome 4 3 1 1 2 2 1 3 3 2 3  3 3 2 3 

Outcome 5 3 2 3 2 3 2 3 3 2 3  3 3 3 3 

Course 

Average 
3 1.4 1.4 1.4 2.5 1.25 3 3 1.8 2.4  2.2 2.6 2.2 2.8 
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