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Department of Bioinformatics
Maulana Abul Kalam Azad University of Technology, WB

Vision of the Department

To emerge as a world class center of education for building the best human resource in the Bioinformatics and allied areas
through teaching, training, innovation, and research.

Mission of the Department

M1: To create opportunities for multi-disciplinary education, training, and research in the area of Bioinformatics.

M2: To educate the students to choose professions in industry, academia, and entrepreneurship.

M3: To impart environmental, legal, and ethical awareness to the students for the inclusive development of the society.
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Program Educational Objectives (PEQOs)

The PEOs for the graduating students of B.Sc. in Bioinformatics program will be able to

PEO 1: Pursue basic education in Bioinformatics for future career path.

PEOQO 2: Flourish in their employable professional career in industry and academics.

PEO 3: Think constructively, perform teamwork along with individual professionalism, enhance entrepreneurship skills and ethical behavior.

Program Outcomes (POs)
The graduates of B.Sc. in Bioinformatics program will be able to
PO1: Apply the basic principles and concepts of biology, computer science and mathematics.
PO2: Apply existing software effectively to extract information from large databases and to use this information in computer modelling.
PO3: Equip with the laboratory skills in bioinformatics.
PO4: Develop an ability to solve, analyze and interpret data generated from the courses.
POS5: Develop written and oral communication skills to communicate effectively in a larger community.
POG6: Apply ethical principles and commit to professional ethics and responsibilities.
PO7: Perform as an individual, and as a member in diverse teams, and in multidisciplinary settings.
POS8: Design and conduct experiments, as well as to analyze and interpret scientific data.
PO9: Inculcate an attitude of enquiry towards developing innovative ability and enhancing entrepreneurship skills.
PO10: Recognize the need for, and engage in life-long learning.

Program Specific Outcome:

After successful completion of the program, the graduates of B.Sc. in Bioinformatics program shall be able to

PSO1: Acquire core knowledge and applications of the basic concepts of bioinformatics which include the major areas of cell biology, protein

chemistry, bio-database and bio-tools, computer languages etc.
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PSO2: Practical exercises accompanied with theoretical studies enable students to analyze, visualize and interpret biological data as well as to
draw valid inferences out of them.
PSO3: Understand the applications of statistical concepts in other interdisciplinary areas like Mathematics, Physics, Chemistry, Biotechnology,
Computer Science, etc.
PSO4: Provides a strong platform for pursuing higher studies leading to Post Graduate or Research degrees as well as successful professional

carcers.

Nature of Development:
- a new course.
Objective:

B.Sc.in Bioinformatics (BSBIN) is one of the most sought after career oriented professional programs offered at the bachelor’s level. This degree course
opens up innumerable career options and opportUNITies to the aspiring bioinformatics professionals both in India and abroad. This program offers to gain
knowledge about multidisciplinary science with triple major combination of biology, mathematics and computer science. The course is closely attached with
analytical and numerical methods of applied biological, mathematical and computational problems to address and solve pressing challenges in all areas of
science and engineering. Subjects are taught in this program with hands on experience in Bioinformatics, drug discovery, genomics and proteomics,

Molecular Biology and Genetics, Microbiology and Biochemsitry, Computer programming, Biostatistics, Mathematical Modelling etc.

Course:
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- Three — Year full-time B.Sc. in Bioinformatics (Six —Semester).

- Minimum number of class room-contact teaching for B.Sc. in Bioinformatics programme should be 134 credits (one credit equals 10 hours), Seminar
on Emerging Area of Bioinformatics should be 02 credits, Final year Viva voice should be 02 credits and Internship / Project should be 06 credits i.e., Total
134 + 2 +2 + 6 = 144 credits.

- Specialization: Students can opt for anyone from two Specialization; DSE 1-4 shall contribute to programme specific objectives and evaluated as

project and comprehensive VIVA VOCE.

Reasons for Introduction of Course:

B.Sc. in Bioinformatics is a 3 years’ professional course in combination of Biology and Computer science domain. This is a three years’ full
time undergraduate programme and it can also be recommended as another course like B.Sc. in Biotechnology. This proposed course is divided
into six semesters and each semester will have different papers according to CBCS format. One can join the course after passing the common
entrance test (CET) conducted by MAKAUT, WB. This course focuses on teaching students how to prosper in the Bioinformatics field as a

professional.

Eligibility Criteria:
Interested aspirants for the course are required to fulfill the below-mentioned eligibility criteria.

- A candidate should have cleared class 12 (10+2 or equivalent) examination with English and Biology.

Notification for admission to the B.Sc. in Bioinformatics programme will be published and classes will start around the commencement of the

academic session.
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Admission Process:
Through CET Exam
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Course Structure:

Subject type Abbreviation | Number | Credit | Total | Credit Mode of delivery

of Point | Credit | Distribution

courses
Core Course CC All 14 6 84 (Theory, Prac) | Online/Offline/ Blended
Discipline Specific DSE All 4 6 24 (Theory, Prac) | Online/Offline/ Blended
Elective
Skill Enhancement SEC All 4 2 8 (Theory) Online/Offline/ Blended
Course
Generic Elective or GE All 4 6 24 (Theory, Prac) | Online/Offline/ Blended
Interdisciplinary
Ability Enhancement | AECC All 2 2 4 Theory Online/Offline/ Blended
Compulsory Courses
Grant Total 144
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Subject Type | Semester I Semester 11 Semester 111 Semester IV | Semester V | Semester VI
CC CC1,CC2 | CC3,CC4,CC5 | €CCh,CCT7,CC8 | CCY,CC10 | CC11,CC12 | CC13,CC14
DSE DSE1, DSE2 | DSE3, DSE4
GE GE1 GE2 GE3 GE4
AECC AECC1 AECC2
[ = | | e [ e | we | e |
4 (20) 5(26) 5(26) 4 (20) 5(26) 5(26)
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Semester I
SI. No. | CBCS Category | Course Code Course Name L T P | Credits
Theory + Practical
1 CC-1 BSBINC101 Cell Biology 4 0 4 6
BSBINC191 Cell Biology Lab
2 CC-2 BSBINC102 | Introduction to Fundamental Computer | 4 0 | 4 6
BSBINC192 Fundamental Computer Lab
3 AECC-1 BSBINA101 English Communication Skill Development 2 0 0 2
4 GE-1 BSBING101 Any One from the List of 4 0 4 6
Generic Elective / / / /
Interdisciplinary Courses 1
Total Credits 20
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Semester 11
SI. No. | CBCS Category | Course Code Course Name L T P | Credits
Theory + Practical
1 CC-3 BSBINC201 General Microbiology 4 0 4 6
BSBINC291 | General Microbiology Lab
2 CC+4 BSBINC202 | Chemistry 4 0 4 6
BSBINC292 | Chemistry Lab
3 CC-5 BSBINC203 | C Programming Language 4 0 4 6
BSBINC293 | C Programming Language Lab
4 AECC-2 BSBINA201 | Introduction to Environmental Science 2 0 0 2
5 GE-2 BSBING201 | Any One from the List of 4 4 6
Generic Elective / / / /
Interdisciplinary Courses 5 0
Total Credits 26
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Semester 111
SI. No. | CBCS Category | Course Code Course Name L T P Credits
Theory + Practical
1 CC-6 BSBINC301 | Biochemistry and Metabolism 4 0 4 6
BSBINC391 | Biochemistry and Metabolism Lab
2 CC-7 BSBINC302 | Basic Physics 4 0 4 6
BSBINC392 | Basic Physics Lab
3 CC-8 BSBINC303 | Data Structure 4 0 4 6
BSBINC393 | Data Structure Lab
4 SEC-1 BSBINS301 | Enzymology 2 0 0 2
BSBINS302 | Industrial Fermentation
BSBINS303 | Molecular Biology
5 GE-3 BSBING301 | Any One from the List of 0 6
Generic Elective / / / /
Interdisciplinary Courses 5 1 0
Total Credits 26
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Semester IV
SI. No. | CBCS Category | Course Code Course Name L T | P | Credits
Theory + Practical
1 CC-9 BSBINC401 | Basic of Bioinformatics and Methods 4 0 4 6
BSBINC491 | Basic of Bioinformatics and Methods Lab
2 CC-10 BSBINC402 | Bioanalytical Tools 4 0 | 4 6
BSBINC492 | Bioanalytical Tools Lab
4 SEC-2 BSBINS401 | Molecular Diagnostics 2 0 0 2
BSBINS402 | Basic Forensic Science
BSBINS403 | Research Methodology
5 GE-4 BSBING401 | Any One from the List of 0 6
Generic Elective / / / /
Interdisciplinary Courses 1 0
Total Credits 20
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Semester V

SI. No. | CBCS Category | Course Code Course Name L T P Credits

Theory + Practical

Sessional

6 SEC-3 BSBINS581 | Seminar on Emerging Area of 2 0 0 2
Bioinformatics
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Semester VI

SI. No. | CBCS Category | Course Code Course Name L T P | Credits

Theory + Practical

Sessional

6 SEC-4 BSBINS681 | Comprehensive viva 0 0 0 2
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SEMESTER CREDITS

I 20

1I 26
I 26
v 20

\% 26
V1 26

TOTAL 144

List of General Elective papers —Interdisciplinary:

GE1 Basic Mathematics

GE2 Introduction to Probability-Statistics
GE3 Biomathematics

GE4 Plant and Animal Tissue Culture
GES Biotechnology and Human Welfare
GEé6 Numerical Methods

GE7 Inheritance Biology
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GES Ecology and Environmental Management
GE9 Entrepreneurship Development
GE10 Genetics
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Detailed Syllabi of B.Sc. in Bioinformatics Program: 2021-2022

Subject Name: Cell Biology Category: CC-1
Subject Code: BSBINCI101 Semester: 1
L-T-P: 4-0-0 Credit: 4

Course Outcomes:

By the end of this course students will be able to:

SI No | Course Outcome Mapped Unit

1 BSBINC101.1: Identify strong foundations of different structures, functions, I
compartmentalization of various cell organelles in a cell.

2 BSBINC101.2: Describe basic processes of the cell like protein secretion, II
segregation and about the support system of the cell.

3 BSBINC101.3: Demonstrate some specific biogenesis of organelles and their I
genome organization

4 BSBINC101.4: Interpret cell division, cell death mechanism, cancer and its process v
of generation.
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Course Contents:

UNIT I (16L)

Basics of Cell Biology (structure & function) — Discovery of cell and Cell Theory; Comparison between plant and animal cells; cytosol,
compartmentalization of eukaryotic cells, cell fractionation.

Cell Membrane and Permeability: Chemical components of biological membranes, organization and Fluid Mosaic Model, membrane as a
dynamic entity, cell recognition and membrane transport.

Cell wall; Plasma membrane; Modification of plasma membrane and intracellular junctions; Cytoskeleton; Protoplasm; Mitochondria;
Chloroplast; ER; Golgi complex;

UNIT II (12L)

Membrane Vacuolar system, cytoskeleton and cell motility: Structure and function of microtubules, Microfilaments, Intermediate filaments.
Endoplasmic reticulum: Structure, function including role in protein segregation. Golgi complex: Structure, biogenesis and functions including
role in protein secretion.

UNIT III (12L)

Lysosomes: Vacuoles and micro bodies: Structure and functions Ribosomes: Structures and function including role in protein synthesis.
Mitochondria: Structure and function, Genomes, biogenesis. Chloroplasts: Structure and function, genomes, biogenesis Nucleus: Structure and
function, chromosomes and their structure.

UNIT IV (20L)

Extracellular Matrix: Composition, molecules that mediate cell adhesion, membrane receptors for extracellular matrix, macromolecules,
regulation of receptor expression and function. Signal transduction.

Cell cycle - An overview of cell cycle; Components of cell cycle control system; Intracellular and Extra-cellular control of cell division,
Programmed cell death (Apoptosis), intrinsic & extrinsic pathways of cell death, Apoptosis in relation with Cancer,

Cancer: Carcinogenesis, agents promoting carcinogenesis, characteristics and molecular basis of cancer.

Learning Resources:
1. Becker WM, Kleinsmith LJ, Hardin J and Bertoni GP (2009) The World of the Cell, 7th edition,Pearson Benjamin Cummings

Publishing, San Francisco
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2. De Robertis EDP and De Robertis EMF (2006) Cell and Molecular Biology, 8th edition. Lippincott Williams and Wilkins, Philadelphia
3. Karp G (2010) Cell and Molecular Biology: Concepts and Experiments, 6th edition, John Wiley & Sons. Inc.
4, Nelson, D.L., Cox, M.M. (2004) Lehninger Principles of Biochemistry, 4th Edition, WH Freeman and Company, New York, USA.
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Practical
Subject Name: Cell Biology Lab Category: CC-1
Subject Code: BSBINCI191 Semester: 1
L-T-P: 0-0-4 Credit: 2

Course Outcomes:

BSBINC191.1: Experiments with basic processes of cells by applying techniques.
BSBINC191.2: Summarize results.

BSBINC191.3: Illustrate the results and present a scientific report.

Course Contents:

1. Preparation of Mitotic Chromosome from onion root tip.

3. Preparation of Meiotic Chromosome from Rhoeo discolor or onion sp.

4. Preparation and study of polytene chromosomes from Drosophila salivary gland.
5. Study of sex chromatin through preparation of Barr body from buccal epithelium.
6. Study of chromosomal aberration induced by pesticide in onion root tips.

7. Study of plasmolysis and de-plasmolysis.

(Wherever wet lab experiments are not possible the principles and concepts can be demonstrated through any other material or medium
including videos/virtual labs etc.)

Learning Resources:

1. Berg, J. M., Tymoczko, J. L. and Stryer, L. (2006). Biochemistry. VI Edition. W.H Freeman and Co.

2. Buchanan, B., Gruissem, W. and Jones, R. (2000) Biochemistry and Molecular Biology of Plants. American Society of Plant Biologists.
3. Nelson, D.L., Cox, M.M. (2004) Lehninger Principles of Biochemistry, 4th Edition, WH Freeman and Company, New York, USA.

4. Hopkins, W.G. and Huner, P.A. (2008) Introduction to Plant Physiology. John Wiley and Sons.

5. Salisbury, F.B. and Ross, C.W. (1991) Plant Physiology, Wadsworth Publishing Co. Ltd.
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Subject Name: Introduction to Fundamental Computer Category: CC-2
Subject Code: BSBINC102 Semester: 1
L-T-P: 4-0-0 Credit: 4

Course Outcomes:

SI No | Course Outcome Mapped Unit

1 BSBINC102.1: Demonstrate a basic understanding of the generation of computers I
with classification and components.

2 BSBINC102.2: Recognize the importance of Operating Systems, like process II
management, deadlocks, memory management, device management and file system.

3 BSBINC102.3: Illustrate and apply the skills of various positional number systems, 11
logic gates and Boolean function in the digital logic design field

Course Contents:

UNIT I (6L)

Basic concept of Computer System Introduction, Characteristics of Computer, Components of Computer, Basic organization of Computer
System (I/P, O/P, Memory & CPU UNITs). Generation of Computer: 1st to 4th generations with characteristics, Classification of computer
systems.

UNIT II (20L)

Operating System Introduction: What operation systems do? Operations of OS. Evolution of OS — Batch processing, Multiprogramming, Time
sharing, Distributed.

Process Management: Process concept, Process States, Process control block (PCB) Process scheduling: Schedulers (long-term, short-term and
medium-term), Context switching, scheduling criteria, scheduling algorithms (FCFS, SJF, Priority, RR), Multilevel Queue scheduling and
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Multilevel Feedback Queue scheduling.

Threads: Concept, Models, Multi-threading example (word processor).

Process Synchronization: Cooperating process, Critical-Section problem and solution, Semaphores (Binary & counting).

Deadlocks: Concept, Resource Allocation Graph, Necessary conditions for Deadlock, Handling

deadlocks: Deadlock prevention and avoidance. Concept of Banker's algorithm with example, Deadlock recovery.

Memory management: Memory management concept, Memory allocation rule, Swapping, Overlay, Paging, Demand paging, segmentation,
virtual memory. Device management, File management.

UNIT III (15L)

Digital Logic Number System: Positional & Non-Positional, Representation of positional number system, Classification of positional number
system (Decimal, Binary, Octal, Hexadecimal).

Inter-conversion: among known and unknown bases.

Digital Logic: addition, subtraction, multiplication, division, 1's complement & (r-1)'s complement.

Boolean Algebra & Logic Gates Basic laws and postulates, Huntington postulates, Duality.

Logic Gates: AND, OR, NOT, NAND, NOR, XOR & XNOR with truth table.

Boolean Functions: Representation (Boolean expression, Truth Table & Circuit Diagram), Canonical Form (SOP, POS), Conversion between
canonical forms.

Learning Resources:

Computer Fundamentals — by R.S. Salaria, Khanna Publishing House

Computer Fundamentals — by Pradeep K Sinha, Priti Sinha

Operating System Concepts — by Abraham Silberschatz, Peter B. Galvin, Gerg Gange
Operating System Concepts — by Ekta Walia, Khanna Publishing House

Operating System — by P. Bala Krishna Prasad

Digital Design - by M. Morris R. Mano (Author), Michael D. Ciletti (Author)

Digital Logic and Computer Design — by M. Morris Mano

NNk -
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Practical
Subject Name: Fundamental Computer Lab Category: CC-2
Subject Code: BSBINC192 Semester: 1
L-T-P: 0-0-4 Credit: 2

Course Outcomes:

BSBINC192.1: Apply Microsoft Word to solve different word processing related problems.
BSBINC192.2: Apply Microsoft Excel to solve different Spreadsheet related problems.
BSBINC192.3: Apply Microsoft powerpoint to solve different presentation related problems.
BSBINC192.4: Apply the usage of MS-DOS commands.

Course Contents:

UNIT I (12L)
Usage of MS-DOS commands: basic concepts of internal & external commands, directory and file commands, copying, erasing, renaming,
displaying files, introduction to pipes & filters, concept of batch file.

UNIT II (8L)
Microsoft word- concept of toolbar, character, paragraph & document formatting, drawing toolbar, header, footer, document editing, page setup.

UNIT III (12L)
Microsoft excel- concept of spreadsheets, creating worksheet, well formatted document, concept of row, column, cell & formula bar, using
function, using shortcuts, charts, goal, validation rule.

UNIT IV (8L)
Microsoft powerpoint presentation- slide layout & design, custom animation, image importing, slide transition
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Learning Resources:
Computer Fundamentals — by R.S. Salaria, Khanna Publishing House

NSOk WD =

Computer Fundamentals — by Pradeep K Sinha, Priti Sinha

Operating System Concepts — by Abraham Silberschatz, Peter B. Galvin, Gerg Gange
Operating System Concepts — by Ekta Walia, Khanna Publishing House

Operating System — by P. Bala Krishna Prasad

Digital Design - by M. Morris R. Mano (Author), Michael D. Ciletti (Author)

Digital Logic and Computer Design — by M. Morris Mano

Subject Name: English Communication Skill Development

Category: AECC-1

Subject Code: BSBINA101

Semester: 1

L-T-P: 2-0-0

Credit: 2

Course Outcomes:

S1 No | Course Outcome Mapped Unit

1 BSBINAT101.1: Relate the importance of listening and comprehending oral I
communication.

2 BSBINA101.2: Recognize the difference between in depth reading and casual II
reading.

3 BSBINA101.3: Explain the art of Oral Communication and its implication in 11
organizational context.

4 BSBINA101.4: Demonstrate about writing letters, notices, circulars and other IV,V
written communication.

5 BSBINA101.5: prepare for interviews and deliver effective presentations. VI
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Course Contents:

UNIT I (2L)
Listening & Understanding Lessons: Types and process of Listening, Importance of Listening, Aural comprehension

UNIT II (2L)
Reading Skill: Intensive and Extensive Reading, Skimming and Scanning

UNIT III (4L)

Communication Skill: Elements of Spoken English, Conversation Practice, Debates, and Colloquium
UNIT IV (6L)
Writing Skill: Basic Rules, Introductory Grammar, Common Errors Writing CVs, Official Correspondence, Letter for approval of the authority,

Circular, Agenda, Notice, Press Release, Report writing about the proceedings of any seminar, Preparation of official reports, etc.

UNIT V (4L)

Topic of discourse, mode of discourse and style of discourse with special reference to scientific discourse.
UNIT VI (2L)

Personality Grooming: Mock Interview, Group Discussions and Seminar Presentations, Role play.

Tutorial for each topic. (5L) Tutorial

Tutorial and assignments on all language activities and communicative tasks- group discussion, seminar
Learning Resources:

1. Nilanjana Gupta, Communicate with confidence, Anthem Press
2. V. Syamala, Effective English Communication for you, Emerald Publisher
3. Krishnamohan & Meera Banerji, Developing Communication Skills

4. R. K. Madhukar, Business Communication, Vikash Publishing House Pvt. Ltd.
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Subject Name: General Microbiology Category: CC-3
Subject Code: BSBINC201 Semester: 2
L-T-P: 4-0-0 Credit: 4

Course Outcomes:

S1 No | Course Outcome Mapped Unit

1 BSBINC201.1: Summarize historical development and contributions of various I
scientists in the field of Microbiology and classify microbes.

2 BSBINC201.2: Distinguish different staining procedures in microbiological II
experiments.
3 BSBINC201.3: Describe microbial growth, different metabolic pathways along with III

various genetic exchange processes in bacteria.

4 BSBINC201.4: Show the industrial applications of microbes especially in food, v
fermentation industry and also significance of water microbiology.

Course Contents:

UNIT I (10L)

Overview of history of Microbiology - Biogenesis and abiogenesis Contributions of Redi, Spallanzani, Needham, Pasteur, Tyndal, Joseph Lister,
Koch [Germ Theory], Edward Jenner and Flemming [Penicillin], Scope of Microbiology. Classification of Microbes - Systems of classification,
Numerical taxonomy, Identifying characters for classification, General properties and principles of classification of microorganisms Systematics
of bacteria, General properties of Archae and Eubacteria

UNIT II (6L) Staining: Concept of auxochrome, chromophore, dyes, Mechanism of gram staining, acid fast staining, negative staining, capsule
staining, flagella and endospore staining
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UNIT III (15L)
Microbial growth: Growth curve, Generation time, synchronous batch and continuous culture, measurement of growth and factors affecting
growth of bacteria. Nutritional types [Definition and examples]. Classification on the basis of oxygen requirement Microbial Metabolism:
Metabolic pathways, amphi-catabolic and biosynthetic pathways Bacterial Reproduction: Transformation, Transduction and Conjugation.
Endospores and sporulation in bacteria.

UNIT IV (14L)

Water Microbiology: Bacterial pollutants of water, coliforms and non coliforms. Sewage composition and its disposal.

Food Microbiology: Important microorganism in food Microbiology: Moulds, Yeasts, bacteria. Major food born infections and intoxications,
Preservation of various types of foods. Fermented Foods (Yoghurt, cheese, Idli, Kinema).

Learning Resources:

1. Alexopoulos CJ, Mims CW, and Blackwell M. (1996). Introductory Mycology. 4 th edition.ohn and Sons, Inc.

2. Jay JM, Loessner MJ and Golden DA. (2005). Modern Food Microbiology. 7thedition, CBS Publishers and Distributors, Delhi, India.

3. Kumar HD. (1990). Introductory Phycology. 2nd edition. Affiliated East Western Press.

4. Madigan MT, Martinko JM and Parker J. (2009). Brock Biology of Microorganisms. 12th edition. Pearson/Benjamin Cummings.

5. Pelczar MJ, Chan ECS and Krieg NR. (1993). Microbiology. 5th edition. McGraw Hill Book Company.

6. Stanier RY, Ingraham JL, Wheelis ML, and Painter PR. (2005). General Microbiology. 5th edition. McMillan.

7. Tortora GJ, Funke BR, and Case CL. (2008). Microbiology: An Introduction. 9 th edition. Pearson Education.

8. Willey JM, Sherwood LM, and Woolverton CJ. (2008). Prescott, Harley and Klein’s Microbiology. 7th edition. McGraw Hill Higher
Education.

Practical
Subject Name: Lab on General Microbiology Category: CC-3
Subject Code: BSBINC291 Semester: 2
L-T-P: 0-0-4 Credit: 2
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Course Outcomes:

BSBINC291.1: Understand basic microbiological techniques and experimental procedures to execute experiments in Microbiology.
BSBINC291.2: Apply different staining procedures.
BSBINC291.3: Interpret results and present scientific reports.

Course Contents:

1. Sampling and quantification of microorganisms in air, soil and water.

2. Isolation of bacteria [Streak plate, spread plate, pour plate, serial dilution]

3. Identification of microorganisms from the habitats [simple staining, differential staining, acid fast staining, capsule staining, spore staining
and motility]

4. Observation of morphology - shape and arrangement of cells.

5. Methods of inoculation of different microbes in selective media.

6. Microscopic measurements, micrometer (ocular and stage),

7. Enumeration of microorganism - total & viable count

(Wherever wet lab experiments are not possible the principles and concepts can be demonstrated through any other material or medium
including videos/virtual labs etc.)

Learning Resources:

1. Alexopoulos CJ, Mims CW, and Blackwell M. (1996). Introductory Mycology. 4 th edition.ohn and Sons, Inc.

2. Jay JM, Loessner MJ and Golden DA. (2005). Modern Food Microbiology. 7thedition, CBS Publishers and Distributors, Delhi, India.

3. Kumar HD. (1990). Introductory Phycology. 2nd edition. Affiliated East Western Press.

4. Madigan MT, Martinko JM and Parker J. (2009). Brock Biology of Microorganisms. 12th edition. Pearson/Benjamin Cummings.

5. Pelczar MJ, Chan ECS and Krieg NR. (1993). Microbiology. 5th edition. McGraw Hill Book Company.

6. Stanier RY, Ingraham JL, Wheelis ML, and Painter PR. (2005). General Microbiology. 5th edition. McMillan.

7. Tortora GJ, Funke BR, and Case CL. (2008). Microbiology: An Introduction. 9 th edition. Pearson Education.

8. Willey JM, Sherwood LM, and Woolverton CJ. (2008). Prescott, Harley and Klein’s Microbiology. 7th edition. McGraw Hill Higher
Education.
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Subject Name: Chemistry Category: CC-4
Subject Code: BSBINC202 Semester: 2
L-T-P: 4-0-0 Credit: 4

Course Outcomes:

SI No | Course Outcome Mapped Unit
1 BSBINC202.1: Identify the firm foundation of basic chemistry. I
2 BSBINC202.2: Explain the chemical reactions and strategies to balance them, LI

relative quantities of reactants and products, fundamentals of acid/base, atomic
structure, radioactivity and nuclear structure of atoms etc.

3 BSBINC202.3: Illustrate the Nomenclature and bonding in organic compound, I1, TII
Alkane, alkenes, alkynes, Aromatic Hydrocarbon, Stereochemistry, Alcohols, Ethers
and Phenols, Aldehydes and ketones, carboxylic acid and their derivatives etc.

4 BSBINC202.4: Apply the concept in problem solving, analytical reasoning as III
applied to scientific problems.

Course Contents:

UNIT I (10L)

Atomic Structure, radioactivity and Nuclear Structure of Atoms:

Bohr's atomic model & limitation. Idea of de Broglie matter weaves. Hisenberg’s uncertainty principle. Schrodinger’s wave equation.
Significance of wave function. Quantum numbers. Multielectron System-Pauli’s exclusion principle, Hunds rules of maximum multiplicity.
Stability of half-filled and full field orbitals, Afbau principle & its limitation. Electronic configuration of atoms. Radioactive disintegration
series, group displacement law, law of radioactive decay, half-life and average life of radio elements, radioactive equilibrium, measurement of
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radioactivity. Stability of atomic nucleus, n/p ratio. Radioisotopes and their application: Determination of age of earth, radiocarbon dating,
Medicinal and agriculture use of isotopes, hazards of radioactivity.

UNIT II (16L)

Chemical Bonding and Structure:

(a) Tonic Bonding: General characteristics of ionic compounds: ionization energy, electron affinity etc. Sizes of ions, radius ratio rule and its
limitation. Lattice energy, Born-Haber cycle.

(b) Covalent Bonding: General characteristics of covalent compounds, valence bond approach, directional character of covalent bond,
hybridization involving s-, p- and d- orbitals. Valence State Electron Pair Repulsion (VSEPR) concept, shapes of simple molecules and ions.
Fajan’s Rules. Hydrogen bonding and its effect on physical and chemical properties. Other types of molecular interaction.

Acids-Bases and Solvents:

Modern concepts of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry’s concept, Lewis concept with typical
examples, applications and limitations. Strengths of acids and bases (elementary idea). lonization of weak acids and bases in aqueous solution,
ionization constants, ionic product of water, pH scale

Nomenclature and Bonding in organic compounds:

Classification, trivial names and IUPAC system of nomenclature of organic compounds. Nature of covalent bond and its orbital representation.
Hybridization, bond energy, polarity of bond & dipole moment of molecules, inductive effect, hydrogen bond, conjugation, resonance.
Haemolytic & heterolytic fission of bonds electrophiles & nucleophiles, carbocation, carbanions and radicals- their stability, geometry &
generation.

UNIT III (14L)

Alkanes, Alkenes, Alkynes:

Isomerism, synthesis , chemical reactivity of alkanes, Mechanism of free radical halogenation of alkanes, sulphonation of alkanes. Chemical
reactivity, hydrogenation, heat of hydrogenation and stability of alkanes, electrophilic addition reaction & mechanism, halogenation,
hydrohalogenation, hydration, hydroboration, Markownikoffs rule, peroxide effect, 1-3 dipolar addition (only formation no details mechanism is
required). Alkyne synthesis hydration, substitution reactions, polymerization. Mechanism of SN1 & SN2 reaction, E1&E2 reaction (elementary
treatment) of aliphatic hydrocarbon. Saytzeff& Hofmann elimination.

Aromatics Hydrocarbons and Aromatic substitution reactions :

Isomerism of aromatic compounds, their nomenclature, structure of benzene ring. General mechanism of aromatic electrophilic substitution
(elementary treatment) Methods of synthesis, nitration, Sulphonation, halogenation. Friedel-crafts alkylation and acylation, reaction, nuclear and
side chain halogination. Mechanism of Nucleophilic and electrophilic aromatic substitution.

Stereochemistry:

Dissymmetric Molecules: Different types of Isomerism, Structural Isomers, Geometrical, Sterecoisomerism, Configurational Isomers,
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Conformational Isomers, Concept of asymmetric carbon atom, Enantiomers, Diastereiosmers, Stereo genic atom / center, Chirotopic /
Achirotopic Centre, Protereoisomerism, Concept of Topicity of Ligands and Faces (Homotopic, Enantiotopic, Diastereotopic atoms and groups;
Prochiral, Homotopic, Enantiotropy, Diastereotopic Faces), Projection Structures of Streoisomers (Fischer, Sawhorse, Newman, Flying-Wedge
projection and Interconversion of these projections formulas) of simple molecules containing one or two asymmetric carbon atom, Optical
isomerism, Optical activity, Element of symmetry and chirality, Meso compounds, Chiral centers and the number of stereoisomers, Racemic
modifications, Racemic mixture or (+/-)-Conglomerate, Racemic Compounds or racenate, Stereo chemical nomenclature of Sterecoisomers
containing chiral centers(R/S and E/Z or cis-trans or sec cis- sec trans of C=C system);D,L system of designation; Pro-R, Pro-S, Re, Si, Erythro,
threo, Pref and Praf designation of enantiotropy groups and atoms; Chirality of Organic molecules without chiral center and concept of chiral
axis.
Alcohols, Ethers and phenols:
Methods of synthesis, physical properties, distinction of primary, secondary and tertiary alcohols. Chemical reactivity. Ethers, methods of
synthesis, Chemical reactivity. physical properties: acidic character of phenols, chemical reaction —Reimer-Tiemann reaction, Fries
rearrangement, Kolbe’s reaction, phenol formaldehyde resins (Lederer-Manasse reaction) Cresols, nitro and amino phenols. (Synthesis only).
Aldehydes and ketones: Methods of synthesis of aldehydes and ketones, chemical reactivity of carbonyl group, cannizzaro reaction and aldol
condensation, relative reactivities of aldehyde and ketones. Perking reaction, benzoine condensation, Claisen condensation.
Carboxylic acid and their derivatives:
Methods of synthesis, acidity of aliphatic and aromatic acid, effects of substituents on acidity (simple cases). Chemical reactivity. Mechanism of
esterification. Methods of synthesis and reaction of acid halides, amides, esters and anhydrides.

Learning Resources:

1. Inorganic Chemistry by R. L. Dutta

2. Organic Chemistry by I. L. Finer (Vol. I)

3. Advanced practical chemistry, 3rd edition by Subhas C Das

4. An advanced course in practical chemistry by Ghoshal, Mahapatra and Nad.
5. Engineering Chemistry by Satyaprakash & Manisha Agarwal (Khanna)

Practical
Subject Name: Lab on Chemistry Category: CC-4
Subject Code: BSBINC292 Semester: 2
L-T-P: 0-0-4 Credit: 2
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Course Outcomes:

BSBINC292.1: Understand the common laboratory techniques.

BSBINC292.2: Apply the concept of the scientific method to create, test and evaluate the given experiments.

BSBINC292.3: Examine the outcome of organic reactions using a basic understanding of the functional groups.

Course Contents:

1. Qualitative organic analysis: Detection of elements (N,S,C1,Br,l ), unsaturation & all the functional groups ( alcoholic & phenolic hydroxyl/
aldehydic & ketonic carbonyl / carboxylic acid & aromatic amino, anilide and nitro) present in a supplied mono- or bi- functional organic
compounds. (20 L)

2. Gravimetric Analysis: Techniques of Precipitations, filtration, washing, drying, igniting and weighing precipitates. Gravimatric estimation of
any ion. Determination of hardness water. Estimation of glucose & phenol. sulphaides, sulphites, sulphates, nitrites, nitrates, nitrites, &
phosphates, (Acid insoluble compounds & phosphate separation omitted). (20 L)

(Wherever wet lab experiments are not possible the principles and concepts can be demonstrated through any other material or medium
including videos/virtual labs etc.)

Learni