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FACULTY OF SCIENCE

Bachelor of Science (Biology)
Program Code: 04UGR002

PROGRAM EDUCATIONAL OBJECTIVE (PEQ’S)

The program of B.Sc. Biology is designed with an objective to encourage and support the growing
demands and challenging trends in the educational scenario. The program focuses on the all-round
development of the students to face the competitive world. The objectives of the program are as
follows:

To understand the scope and significance of the discipline.

To imbibe love and curiosity towards nature through the living plants.

To make students open-minded and curious, we try our best to enhance and develop a
scientific attitude.

To make the students exposed to the diverse life forms.

To make them skilled in practical work, experiments, laboratory equipment and to interpret
correctly on biological materials and data.

To encourage the students to do research in related disciplines.

To develop the ability of the students to transform the society through their education.

PROGRAM OUTCOMES (PO’S)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings towards Flora.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues related to plants (Flora) and participate in civic life
through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development.

Self-directed and life-long learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in Botanical practices and education program.



Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Botany, Instrumentation & Technology.

Technical SKkills: Develop an ability to use various instruments and equipment with an in
depth knowledge on standard operating procedures for the same.

Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Botany,
Botanical Sciences and Zoological Sciences.

Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modelling to complex issues of Botany, Chemistry and Zoology.

The Society: Apply regional Botanical reasoning for Plants informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOME

PSO1: Identification and taxonomy of plants and animals through different taxonomic
description of plants.

PSO2: To get a better understanding of different families of plants in the angiosperms and
gymnosperms and also identification of animals.

PSO3: To get the techniques involved in plant tissue culture and plant breeding.

PSO4: To perform a detailed study about the different types of microbes viz. bacteria,
Cyanobacteria, algae and fungi.

Course Code: 3CBCA201
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-I

Course Objective

To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome

Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.
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Course Code: 3SBBO103
Course Name: Botany-1 (Diversity of microbes and cryptogams)

Course Objective:

To make the student know the outline of origin and evolution of life.

Understand the structure of Bacteria & viruses and plant diseases caused by Bacteria &
viruses and their control

To make students learn the general characters and economic importance of Algae &Fungi.
To make the students understand the vegetative and reproductive features of different algae
and fungi through the study of representative types of various classes.

To help the students identify and understand plant diseases caused by fungi and their
Control measures.

To make the students know the formation of lichens and their economic and ecological
importance.

To help the students know the systematic position of the two Cryptogamic groups
(Bryophyta & Pteridophyta) and their classification

To make the students understand the life histories of Bryophyta & Pteridophyta through
the study of representative types

To enable the students to assess the phylogenetic aspects of the above two groups.



e To help the students to get an insight into the geological past, extinct plants and their
preservation.

Course Outcomes

e On completion of this course, the students will be able to:

e Study of Pteridophytes and Gymnosperms will help the students understand the connecting
link between the lower and higher organisms in the plant kingdom.

e The anatomy imparts a thorough knowledge about the internal structure and relationship
between tissues and evolution.

e Most of the techniques in biotechnology uses bacteria, viruses and fungi. This course will
make the students adept in the structure and functions of these microbes which in turn will
give them confidence to work using these organisms.

Course Code: 3SBCH 104
Course Name: Chemistry-I (Physical, Inorganic & Organic chemistry

Course Objective
e To develop an understanding on the basics of mathematical concept, gaseous, liquid and
colloidal states.
e To understand chemical kinetics, structure bonding and stereochemistry.

Course Outcome
e The knowledge gained on mathematical concepts, liquid state, chemical kinetics, structure
&amp; bonding and stereochemistry will provide a strong platform to understand the
concepts on these Course s for further learning

Course Code: 3SBZO105
Course Name: Zoology-I (Invertebrates & Cell Biology)

Course Objective
e This paper is aimed to introducing the students for the salient features of all Invertebrates,
cell organization and cell division.

Course Outcomes
e The student have a knowledge of Classification and life cycle of invertebrates and cell
division.



Course Code: 3BHBEL201
Course Name: Foundation Course (Paper I: English Language and Indian Culture)

Course Objective
e To Study the basic concept and Language Skills of English Language.
e Comprehensive study of different kinds of vocabulary in English Language.
e To Study the different era in every story and moods in poems.

Course Outcome
e Students will be able to understand the basic concept and Language Skills of English
Language.
¢ Students will be able to understand the different use of vocabulary in their sentences.
e Students will be able to understand the varieties of stories on different issues and on
different format.

Course Code: 3SMBFE101
Course Name: FUNDAMENTALSOFENTREPRENEURSHIP

Course Objective
e Understanding basic concepts of entrepreneurship and key steps in the elaboration of
business ideas, Developing personal creativity and entrepreneurial initiative.

Course Outcome
e Students have understood the basic idea of entrepreneurship and business ideas and
startups.

Course Code: 3SBB0203
Course Name: BOTANY-II (CELL BIOLOGY AND GENETICS)

Course Objective

e Outline the structure of the biomolecules found in all living organisms.

e Describe the function and structure of cells including the metabolic reactions that occur in
cells.

e Explain the process of inheritance.

e Describe how RNA, DNA and proteins are synthesized.

e Explain the process of cell division in both somatic and germ cells.

e Explain the processes by which animals acquire nutrients, water and oxygen, eliminate
wastes, protect against foreign substances, acquire information about their environment
and reproduce.

e (Generate a hypothesis from a set of observations and then design experiments to test the



hypothesis.

Course Outcome

e The course aims to develop students understanding of three areas of widely used and
advanced scientific methods — spectroscopic tools, molecular imaging and bioinformatics.
This is achieved via lectures, classes, seminars and a bioinformatics problem-based
learning exercise.

e To help students develop successful strategies for learning how to learn and communicate
complex information in cell biology, we developed a quarter-long cell biology class based
on team projects.

e FEach team researches a particular human disease and presents information about the
cellular structure or process affected by the disease, the cellular and molecular biology of
the disease, and recent research focused on understanding the cellular mechanisms of the
disease process.

Course Code: 3SBCH 204
Course Name: Chemistry —I1 (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e Study of Chemical bonding, Noble gases, S-block and P-block element. Brief discussion
of Arenes and Aromaticity, cycloalkens, dienes and alkynes.

Course Outcome
e Upon successful completion of this course, students will understand theories of chemical
bonding and determine the molecular geometry of molecules using VSEPR theory.
Understand the general and physical properties of matter.

Course Code: 3SBZ0205
Course Name: Zoology-1I (Vertebrates & Developmental Biology)

Course Objective
e This paper is aimed to introducing the students for the salient features of all Vertebrates,
and developmental biology

Course Outcome
e The student have a knowledge of Classification and life cycle of Vertebrates,
gametogenesis is and formation of three germinal layers
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Course Code: 3SCBCA502
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-II

Course Objective
e To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome
e Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.

Course Code: 3SBBO303
Course Name: Botany-1II (Biodiversity & Systematic of seed plant)

Course Objective

e Discuss the type of seeds produced by gymnosperms, as well as other characteristics of
gymnosperms

e State which period saw the first appearance of gymnosperms and explain when they were
the dominant plant life

e List the four groups of modern-day gymnosperms and provide examples of each

e To appreciate the fantastic commonness existing among organisms.

e The student will be able to appreciate the uniqueness of different groups and the way they
are classified



e To develop curiosity in observing and identifying different types of gymnosperms.

e To observe and differentiate the variations existing in the internal structure of plants.

e To create interest in plant anatomy and to appreciate the function of a particular tissue or
organ correlated with its structure.

e To enable the student understand the anatomical features within the system instead of
merely memorizing the technical terms and the text book figures.

Course Outcomes

¢ Anunderstanding of major patterns in the evolution of seed plants

e Study of Gymnosperms will help the students understand the connecting link between the
lower and higher organisms in the plant kingdom. The anatomy imparts a thorough
knowledge about the internal structure and relationship between tissues and evolution.

e An appreciation of seed plant diversity.

e A basic understanding of the principles of phylogenetic systematic.

e An overview of the diagnostic characters of the main lineages of seed plants.

¢ An understanding of the methods and principles of classification and nomenclature

Course Code: 3SBCH404
Course Name: Chemistry —III (physical, inorganic & organic chemistry

Course Objective
e Study of efficiency and terms as well as thermodynamic process, spectrum, transition
elements and coordination compounds

Course Outcome
e Upon successful completion of this course, students will understand kinetics, equilibrium,
LeChatelier’s principle, acid and base reactions, pH, buffers, colligative properties, and
electrochemical applications in an undergraduate laboratory.
e Understand the first law of thermodynamics and the role of energy and enthalpy in
chemical reactions and perform thermochemical calculations.

Course Code: 3SBZ0O305
Course Name: Zoology-III (Genetics)

Course Objective
e This paper is aimed to introducing the students for Genetics and applied Genetics.

Course Outcomes
e The student have a knowledge of Gene, genetic code ,diseases and treatment.



Course Code: 3HBELA402
Course Name: English Language and Scientific Temper

Course Objective
e To Study the basic language skills (speaking, listening, reading, and writing) and grammar
e Comprehensive study of different kinds of letters and applications.
e To study the different kinds of prose and poetry

Course Outcome:
e Student will be able to understand correct use of grammar and language skills.
e Student will be familiar with different prose and poetry.
e Student should be able to write analytically in a variety of formats, including essays, report
writing and application.

Course Code: 3 HBHP401
Course Name: HUMAN VALUES AND ETHICS

Course Objectives
e To help students understand the basic guidelines, content and process of Human value and
value crisis in contemporary Indian Society
e To help students understand the meaning of happiness and prosperity for a human being.
e To help students reflect critically on gender violence.
e To facilitate the students to understand harmony at all the levels of human living, and live
accordingly

Course Outcomes

e On completion of this course, the students will be able to:

e Understand the significance of value inputs in a classroom and start applying them in their
life and profession.

¢ Understand the value of harmonious relationship based on trust and respect in their life and
profession.

e Students will develop a sense of appreciation of women in all walks of life.

e Understand the role of a human being in ensuring harmony in society

Course Code: 3SBB0O403
Course Name: Botany-IV  (Structure, Development &Reproduction in flowering plant)

Course Objective
e The anatomy of a flower
e The life cycle of flowering seed plants



The anatomy of a seed

The role of pollination and seed dispersal in the angiosperm life cycle

Identify the characteristics of flowering plants

Describe the structure of a flower and the difference between perfect and imperfect flowers
Summarize the life cycle of a flowering plant, identifying the sporophyte, the
gametophytes, and when mitosis/meiosis/fertilization occur

Diagram the process of double fertilization

Explain the importance of pollen and the different types of pollination seen in this group
Describe the role of the seed, its relationship to fruit, the different types of seeds, and seed
dispersal mechanisms

Course Outcomes

Sexual Reproduction in Flowering Plants

Recognize that flowering plants exhibit an alternation of generations even though they
produce two types of spores and two types of gametophytes.

Identify the reproductive parts of a flower and describe the function of each part.
Diagram and describe the development of male and female gametophytes and the
development of the sporophyte of flowering plants.

Growth and Development

Recognize the developmental steps of a eudicot embryo and compare the function of its
cotyledons to that of a cotyledon in monocots.

Identify different types of fruits.

Label seed structure and describe germination and dispersal.

Asexual Reproduction and Genetic Engineering in Plants

Recognize how asexual reproduction in plants differs from sexual reproduction.

Describe how plants are propagated in tissue culture.

Explain how genetic engineering can be used to alter plant traits.

Control of Growth and Responses

Explain the importance of plant hormones.

Identify the various types of plant hormones and their function.

Recognize how plants respond to stimuli.

Course Code: 3SBCH404
Course Name: Chemistry-1V (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY)

Course Objective

To make students understand the basic principal of transition elements and coordination
compounds



Course Outcome
e Upon successful completion of this course students will describe the bonding and
properties of transition and inter transition element coordination compounds

Course Code: 3SBZ0405
Course Name: Zoology-1V (Animal Physiology)

Course Objective
e This paper is aimed to introducing the students for animal physiology vizdigestion,
respiration, excretion, nervous and endocrine function

Course Outcomes
e The student have a knowledge of physiological diseases and treatment

Course Code: 3HBELS01
Course Name: INTRODUCTION TO SOFT SKILL & TEAM BUILDING

Course Objective
By the end of the soft skills training program, the students should be able to:
e Develop effective communication skills (spoken and written).
e Develop effective presentation skills.
e Conduct effective business correspondence and prepare business reports which produce
results.
e Become self-confident individuals by mastering inter-personal skills, team management
skills, and leadership skills.
e Develop all-round personalities with a mature outlook to function effectively in different
circumstances.
e Develop broad career plans, evaluate the employment market, identify the organizations to
get good placement, match the job requirements and skill sets.
e Take part effectively in various selection procedures adopted by the recruiters.

Course Outcome

e The teaching methods in the soft skills training include lectures, projects, role plays,
quizzes, and various other participatory sessions. The emphasis will be on learning by
doing.

e Since the method of training is experiential and highly interactive, the students imbibe the
skills and attributes in a gradual and subtle way over the duration of the program. The
students will not only learn the skills and attributes but also internalize them over a period
of time.

e Internalization ensures that the skills and attributes become part of the students’ nature.



Subtle changes are bound to occur in their behavior and outlook, and these will make them
more self-assured and confident. Moreover, the behavior changes will be gradual and
natural and will not appear artificial or put on. Thus, the changes in them will be genuine
and positive.

e The Soft Skills training program is a credit course and the evaluation of the students takes
place on a continuous basis. Active participation in activities, interest displayed by the
students in acquiring the necessary attributes and skills and the commitment shown by
them to improve in terms of attitudes are the main criteria for evaluation.

Course Code: 3SBES501
Course Name: ENVIRONMENTAL STUDIES

Course Objective
e Student will be able to become proficient in the natural and physical sciences, as well as to
be aware of social and cultural influences upon environmental problems facing society
today.

Course Outcome

e The Environmental Studies minor supplements other majors to facilitate students’
understanding of complex environmental issues from a problem-oriented, interdisciplinary
perspective.

e Enable the student to acquire basic ideas about environment and emerging issues about
environment problems.

e Aware about the need and importance of Natural Resources.

e Develop knowledge and understanding of the environment and enable the students to
contribute towards maintaining and improving the quality of the environment.

Course Code: 3SBBO503
Course Name: Discipline Specific Elective- BOTANY-V (PLANT PHYSIOLOGY AND
BIOCHEMISTRY)

Course Objective
e Understand the basic principles related to various physiological functions in plant life.
e Familiarize with the basic skills and techniques related to plant physiology.

e Understand the role, structure and importance of the bio molecules associated with plant
life.

e Familiarize with the recent trends in the field of plant physiology.

e Familiarize with applied aspects of plant physiology in other fields like agriculture.

e To get an idea of environmental issues and its conservation

e To have an understanding of Environmental legislation and laws



Course Outcomes

e The study of functions of plant cell incorporates knowledge at molecular level.

e This gives an idea of the cell functions and by alteration of the functioning of enzymes and
biomolecules,

e The student can find out more ideas of improving productivity.

e The physiological knowledge help to develop newer ideas in developing newer techniques
in agriculture.

e Environmental awareness makes the students respect mother earth by protecting and
conserving the plants and animals and keep up the balance on the earth.

Course Code: 3SBBO504
Course Name: Discipline Specific Elective-Il BOTANY-V (PLANT PATHOLOGY)

Course Objective
e To introduce concepts and principles of plant pathology. Study of interaction between plant
and pathogen in relation to the overall environment and mechanism of disease development
by pathogens.

Course Outcomes

e Students will know about concept of diseases, knowledge and awareness of diseases, causal
agents of plant diseases, identification methods and management of crop diseases.

Course Code: 3SBBO505
Course Name: Discipline Specific Elective-III BOTANY-V (PLANT REPRODUCTION)

Course Objective
To enable the students:

e To understand the various aspects of plant floral parts, development and reproduction
e To understand the various aspects of embryology and apomixes

Course Outcomes

On completion of this course, the students will be able to:
e Discuss the structural elements of plants floral parts and reproduction.
e Discuss the Pollination, embroyology and apomixes.

Course Code: 3SBCH503
Course Name: Chemistry-V (PHYSICAL INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To Study the concepts of UV and IR spectroscopy and Bio-Organic & Bioinorganic



Chemistry

Course Outcomes
e After completion of the course student will able to Understand the Spectroscopy ,acid/base
reactions, their products, and how buffer systems work

Course Code: 3SBCH504
Course Name: CHEMISTRY-V (ELECTIVE -I) INDUSTRIAL CHEMISTRY

Course Objective

e Study of basic concept of distillation, evaporation, absorption, filtration and drying
catalysis Microwave and Ultrasound assisted green synthesis, Green catalysis and its
application.

Course Outcomes
e Knowledge of industrial chemistry and its application.

Course Code: 3SBCH505
Course Name: CHEMISTRY-V (ELECTIVE -I) GREEN CHEMISTRY

Course Objective
e To Study the basic concepts of Green Chemistry, Green Reactions, Microwave and
Ultrasound assisted Green synthesis, Green Catalysis and its application.

Course Outcome
e After completion of the course the learners will be able to know about the reaction of Green
catalysis, Microwave and Ultrasound assisted green synthesis and its modern application
in Green Chemistry.

Course Code:3SBZ0503
Course Name: Discipline Specific Elective-I Zoology —V (Applied Zoology)

Course Objective
e This paper is aimed to introducing the students for Aquaculture, Economic Entomology,
toxicology and lab techniques.

Course Outcomes

e The student have a knowledge of different culture Skill to develop own Business, lab
Techniques and self employment.



Course Code:3SBZ0504
Course Name: Discipline Specific Elective-II Zoology-V (Wild Life Conservation)

Course Objective
e This paper is aimed to introduce wildlife conservation, endangered species, sanctuaries
biosphere reserve Project Tiger and. Gir Lion.

Course Outcome
e The student have a knowledge of different biosphere reserve, sanctuaries, wildlife
conservation Skill to develop employment in Zoo.

Course Code: 3SBZ0O505
Course Name: Discipline Specific Elective-III Zoology-V (Industrial Biology)

Course Objective
e This paper is aimed to introduce micro-organism used in Fermentation. Vitamin, Enzyme
Antibiotics, Alcohol, dairy products and other pathogenic treatment.

Course Outcomes
e The student have a knowledge of different micro-organism used for drug, alcohol vitamin,
antibiotics, enzyme, dairy production Skill to develop own Business, marketing and self
employment.

Course Code: 3SBBO603
Course Name: Discipline Specific Elective-I Botany-VI (Plant Ecology, Biodiversity and
Phytogeography)

Course Objective

e To examine the role that biotic and abiotic factors play in ecological biogeography

e To gain an appreciation of Earth’s geological history and understand the role of historical
biogeography in interpreting plant distributions

e To investigate the relationship between systematics and biogeography

e To investigate the relationship between systematics and biogeography (phylogeography)

e To review major features of contemporary plant distributions with emphasis on hot-spots,
endemics, and islands

e To understand the role that glaciation has played in plant distributions

e To examine pattern and process in bent hic marine algal distributions with a focus on kelp

Course Outcomes
Students will be able to:



e Distinguish between ecological versus historical biogeography

e Recognize patterns and hypothesize underlying process

e Summarize the five areas that have resulted in a Renaissance in Biogeography

e Describe the 3 major biogeographic patterns and illustrate them with significant plant
genera

e Compare long-distance dispersal vicariance as mechanisms for disjunct distributions

e Define endemic and illustrate with significant plant genera (from BC and elsewhere)

Course Code: 3SBBO604
Course Name: Discipline Specific Elective-II Botany-VI (Ethno Botany)

Course Objective
To enable the students:
e To proper documentation and presentation of traditional knowledge about plants.
e To use important plants by the tribal communities for various purposes.
e Conservation natural growing plants and socioeconomic impacts.
e Ethnobotany solve human problem of nutrition health care and life support system.

Course Outcomes
On completion of this course, the students will be able to:

e To express the historical development of ethnobotany. Recognize and identify important
plant species.
e Explain ethnobotanically uses of plants. Detail their native habitats and cultivated lands.

Course Code: 3SBBO605
Course Name: Discipline Specific Elective-III Botany-VI (Evolutionary and Economic
Botany)

Course Objective
e Describe the theory of natural selection.
e Explain how new species arise.
e Construct a phylogenetic tree.
e Explain the mechanisms which underlie evolution at the molecular level.
e To identify the following crops: Sorghum, Maize, Rice, and Wheat
e To know the origin, distribution, spread and taxonomy of the above listed crops
e To be able to describe morphological feature
e To know the economic importance of the listed crops.



Course Outcomes

e Acknowledge the economic uses of plants in modern society.

e Acquire an increased awareness and appreciation of plants & plant products encountered
in everyday life.

e Develop scientific insights into the development of many plant products that have shaped
our society.

e Appreciate the diversity of plants and the plant products in human use;

e Understand the biological reasons why certain plant resources are important;

e Explain the geographical, historical, and cultural contributions of economically important
plants on the development of human culture.

¢ Understand the conditions & consequences of natural selection; & describe different modes
of speciation

e Search the library for literature review; & choosing a valuable research topic.

Course Code: 3SBCH 603
Course Name: Chemistry-VI (PHYSICAL INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To Study the basic concepts of photochemistry, solution, Inorganic polymer, preparation
and properties of organometallic compounds.

Course Outcome
e After completion of the course student will able to understand the physical photochemistry,
application of inorganic polymers and organometallic compounds.

Course Code: 3SBCH 604
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II (BIO-CHEMISTRY)

Course Objective
e To Study & know about the basic concepts of biochemistry, Cellular mechanisms, cell
biology, chemical entities supporting life, Vitamins, Carbohydrates, lipids, proteins,
enzymes, DNA, RNA, and their Structure and classification as well as their physical,
chemical and optical properties.

Course Outcome
e The Students will able to understand the biochemistry of organisms, the building blocks of
life & all the relevant biochemical processes including the properties and synthesis.



Course Code: 3SBCH 605
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II (NANOCHEMISTRY)

Course Outcome
e To understand preparation of nanoparticle, organic nanoparticle and about the role of
nanoparticle in environmental protection.

Course Outcome

After the completion of course learner is able to understand about:
e Nanochemistry of Nanomaterials and its types
e Nanoscience affecting environment
e Organic nanoparticles& their characterization techniques.
e Nanomaterials for Environmental Protection

Course Code: 3SBZ0603
Course Name: Discipline Specific Elective-I Zoology — VI (Environmental Biology &
Evolution)

Course Objective
e This paper is aimed to introduce Ecology, Origin of life and evolution, Palacontology and
distribution

Course Code: 3SBZ0604
Course Name E: Discipline Specific Elective-II Zoology — VI (AQUACULTURE)

Course Objective
e This paper is aimed to introduce fresh water Prawn, Fish and Pearl Culture.

Course Outcome
e The student have a knowledge of different culture Skill to develop own Business,
marketing and self employment.

Course Code: 3SBZ0605
Course Name: Discipline Specific Elective-III Zoology-VI (Economic Zoology)

Course Objective
e This paper is aimed to introduce Pearl Culture, Lac —Culture, Sericulture and Poultry
keeping. Protozoa, rats, mites, insect diseases and control.



Course Outcome
e The student have a knowledge of different culture Skill and diseases and their control to
develop own Business, marketing and self employment.



Bachelor of Science (Microbiology)
Programme Code: 04UGR004

PROGRAM EDUCATIONAL OBJECTIVE (PEO’S)

The program of B.Sc. Microbiology is designed with an objective to encourage and support the
growing demands and challenging trends in the educational scenario. The program focuses on the
all-round development of the students to face the competitive world. The objectives of the program
are as follows:

To understand the scope and significance of the discipline.

To imbibe love and curiosity towards nature through the living plants and Microorganisms.
To make students open-minded and curious, we try our best to enhance and develop a
scientific attitude.

To make the students exposed to the diverse life forms.

To make them skilled in practical work, experiments, laboratory equipment and to interpret
correctly on biological materials and data.

To encourage the students to do research in related disciplines.

To develop the ability of the students to transform the society through their education.

PROGRAM OUTCOMES (PO’S)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings towards Flora.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues related to plants (Flora), Microorganisms and participate
in civic life through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development.

Self-directed and life-long learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in Botanical practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Botany, Instrumentation & Technology.



Technical SKkills: Develop an ability to use various instruments and equipment with an in
depth knowledge on standard operating procedures for the same.

Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Botany,
Botanical Sciences and Microbiological Sciences.

Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modelling to complex issues of Botany, Chemistry and Microbiology.

The Society: Apply regional Botanical reasoning for Plants informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOME

PSO1: Identification and taxonomy of plants, microorganisms through different taxonomic
description of plants and microorganisms.

PSO2: To get a better understanding of different families of plants in the angiosperms and
gymnosperms and also identification of microorganisms.

PSO3: To get the techniques involved in plant tissue culture and plant breeding.

PSO4: To perform a detailed study about the different types of microbes viz. bacteria,
Cyanobacteria, algae and fungi.

Course Code: 3CBCA201
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-I

Course Objective

To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome

Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.
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Course Code: 3SBBO103
Course Name: Botany-1(Diversity of microbes and cryptogams)

Course Objective

To make the student know the outline of origin and evolution of life.

Understand the structure of Bacteria & viruses and plant diseases caused by Bacteria &
viruses and their control

To make students learn the general characters and economic importance of Algae &Fungi.
To make the students understand the vegetative and reproductive features of different algae
and fungi through the study of representative types of various classes.

To help the students identify and understand plant diseases caused by fungi and their
Control measures.

To make the students know the formation of lichens and their economic and ecological
importance.

To help the students know the systematic position of the two Cryptogamic groups
(Bryophyta & Pteridophyta) and their classification.

To make the students understand the life histories of Bryophyta & Pteridophyta through
the study of representative types.

To enable the students to assess the phylogenetic aspects of the above two groups.



e To help the students to get an insight into the geological past, extinct plants and their
preservation.

Course Outcomes
On completion of this course, the students will be able to:
e Study of Pteridophytes and Gymnosperms will help the students understand the connecting
link between the lower and higher organisms in the plant kingdom.
e The anatomy imparts a thorough knowledge about the internal structure and relationship
between tissues and evolution.
e Most of the techniques in biotechnology uses bacteria, viruses and fungi. This course will
make the students adept in the structure and functions of these microbes which in turn will
give them confidence to work using these organisms.

Course Code: 3SBCH 104
Course Name: Chemistry-I (Physical, Inorganic & Organic Chemistry

Course Objective
e To develop an understanding on the basics of mathematical concept, gaseous, liquid and
colloidal states.

e To understand chemical kinetics, structure bonding and stereochemistry.

Course Outcome
e The knowledge gained on mathematical concepts, liquid state, chemical kinetics, structure
&amp; bonding and stereochemistry will provide a strong platform to understand the
concepts on these Course s for further learning

Course Code: 3SMB105
Course Name: Microbiology- I (General Microbiology and Biotechnology)

Course Objective
e This course focuses on the general principles of microbiology and bacterial and virus cell
structure and function.

Course Outcomes
e Describe diversity of microorganisms, bacterial cell structure and function, microbial
growth and metabolism, and the ways to control their growth by physical and chemical
means.



Course Code: 3BHBEL201
Course Name: Foundation Course Paper I: English Language and Indian Culture

Course Objective
e To Study the basic concept and Language Skills of English Language.
e Comprehensive study of different kinds of vocabulary in English Language.
e To Study the different era in every story and moods in poems.

Course Outcome
e Students will be able to understand the basic concept and Language Skills of English
Language.
e Students will be able to understand the different use of vocabulary in their sentences.
e Students will be able to understand the varieties of stories on different issues and on
different format.

Course Code: 3SMBFE101
Course Name: FUNDAMENTALS OF ENTREPRENEURSHIP

Course Objective
e Understanding basic concepts of entrepreneurship and key steps in the elaboration of
business ideas, Developing personal creativity and entrepreneurial initiative.

Course Outcome
e Students have understood the basic idea of entrepreneurship and business ideas and
startups.

Course Code: 3SBB0203
Course Name: BOTANY-II (CELL BIOLOGY AND GENETICS)

Course Objective

e Outline the structure of the biomolecules found in all living organisms.

e Describe the function and structure of cells including the metabolic reactions that occur in
cells.

e Explain the process of inheritance.

e Describe how RNA, DNA and proteins are synthesized.

e Explain the process of cell division in both somatic and germ cells.

e Explain the processes by which animals acquire nutrients, water and oxygen, eliminate
wastes, protect against foreign substances, acquire information about their environment
and reproduce.

e (Generate a hypothesis from a set of observations and then design experiments to test the



hypothesis.

Course Outcome

e The course aims to develop students understanding of three areas of widely used and
advanced scientific methods — spectroscopic tools, molecular imaging and bioinformatics.
This is achieved via lectures, classes, seminars and a bioinformatics problem based
learning exercise.

e To help students develop successful strategies for learning how to learn and communicate
complex information in cell biology, we developed a quarter-long cell biology class based
on team projects.

e FEach team researches a particular human disease and presents information about the
cellular structure or process affected by the disease, the cellular and molecular biology of
the disease, and recent research focused on understanding the cellular mechanisms of the
disease process.

Course Code: 3SBCH 204
Course Name: Chemistry —II (Physical, Inorganic & Organic Chemistry)

Course Objective
e Study of Chemical bonding, Noble gases, S-block and P-block element. Brief discussion
of Arenes and Aromaticity, cycloalkens, dienes and alkynes.

Course Outcome
e Upon successful completion of this course, students will understand theories of chemical
bonding and determine the molecular geometry of molecules using VSEPR theory.
Understand the general and physical properties of matter.

Course Code: 3SMB205
Course Name: Microbiology- II (Biochemistry and Immunology)

Course Objective
e Biochemistry is the study to understand the molecular basis of life and its role in the disease
process. Immunology is the study of body defends itself against disease and helps us
understand how the immune system is tricked into attacking its own tissue

Course Outcomes
e Biochemistry is a specialised application of chemistry to biological samples. Immunology
is the study of a patient’s immune system. Immunology testing is less automated than
Biochemistry and results usually take about a week before they are available.
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Course Code: 3CBCA502
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-II

Course Objective
e To educate students to analyze, design , integrate & manage information systems using
information technology.

Course Outcome
e Student will be able to use computer system easily and they will get knowledge about
how to use different type of operating system.

Course Code: 3SBB0O303
Course Name: Botany-I1I (Biodiversity & Systematic of seed plant)

Course Objective

e Discuss the type of seeds produced by gymnosperms, as well as other characteristics of
gymnosperms

e State which period saw the first appearance of gymnosperms and explain when they were
the dominant plant life

e List the four groups of modern-day gymnosperms and provide examples of each

e To appreciate the fantastic commonness existing among organisms.

e The student will be able to appreciate the uniqueness of different groups and the way they
are classified

e To develop curiosity in observing and identifying different types of gymnosperms.



e To observe and differentiate the variations existing in the internal structure of plants.

e To create interest in plant anatomy and to appreciate the function of a particular tissue or
organ correlated with its structure.

e To enable the student understand the anatomical features within the system instead of
merely memorizing the technical terms and the text book figures.

Course Outcomes

¢ Anunderstanding of major patterns in the evolution of seed plants

e Study of Gymnosperms will help the students understand the connecting link between the
lower and higher organisms in the plant kingdom. The anatomy imparts a thorough
knowledge about the internal structure and relationship between tissues and evolution.

e An appreciation of seed plant diversity.

e A basic understanding of the principles of phylogenetic systematic.

e An overview of the diagnostic characters of the main lineages of seed plants.

e An understanding of the methods and principles of classification and nomenclature

Course Code: 3SBCH404
Course Name: Chemistry —I1I (physical, inorganic & organic chemistry

Course Objective
e Study of efficiency and terms as well as thermodynamic process, spectrum, transition
elements and coordination compounds
Course Outcome
e Upon successful completion of this course, students will understand kinetics, equilibrium,
LeChatelier’s principle, acid and base reactions, pH, buffers, colligative properties, and
electrochemical applications in an undergraduate laboratory.
e Understand the first law of thermodynamics and the role of energy and enthalpy in
chemical reactions and perform thermochemical calculations.

Course Code: 3SMB305
Course Name: Microbiology —III (Principle of Bioinstrumentation and Techniques)

Course Objective
e Learn the qualitative functions of the four primary system components and technical
vocabulary associated with instrumentation, design and basic signal analysis and static
analysis

Course Outcomes
e provide the reader with a tool to help select the most appropriate instrument for use in an
observational study.



Course Code: 3HBEL402
Course Name: English Language and Scientific Temper

Course Objective
e To Study the basic language skills (speaking, listening, reading, and writing) and grammar
e Comprehensive study of different kinds of letters and applications.
e To study the different kinds of prose and poetry

Course Outcome
e Student will be able to understand correct use of grammar and language skills.
e Student will be familiar with different prose and poetry.
e Student should be able to write analytically in a variety of formats, inculding essays, report
writing and application.

Course Code: 3HBHP401
Course Name: HUMAN VALUES AND ETHICS

Course Objectives
e To help students understand the basic guidelines, content and process of Human value and
value crisis in contemporary Indian Society
e To help students understand the meaning of happiness and prosperity for a human being.
e To help students reflect critically on gender violence.
e To facilitate the students to understand harmony at all the levels of human living, and live
accordingly

Course Outcomes
On completion of this course, the students will be able to:
e Understand the significance of value inputs in a classroom and start applying them in their
life and profession.
e Understand the value of harmonious relationship based on trust and respect in their life and
profession.
e Students will develop a sense of appreciation of women in all walks of life.
e Understand the role of a human being in ensuring harmony in society

Course Code: 3SBBO403
Course Name: Botany-1V (Structure, Development &Reproduction in flowering plant)

Course Objective
e The anatomy of a flower
e The life cycle of flowering seed plants



e The anatomy of a seed

e The role of pollination and seed dispersal in the angiosperm life cycle

e Identify the characteristics of flowering plants

e Describe the structure of a flower and the difference between perfect and imperfect flowers

e Summarize the life cycle of a flowering plant, identifying the sporophyte, the
gametophytes, and when mitosis/meiosis/fertilization occur

e Diagram the process of double fertilization

¢ Explain the importance of pollen and the different types of pollination seen in this group

¢ Describe the role of the seed, its relationship to fruit, the different types of seeds, and seed
dispersal mechanisms.

Course Outcomes
e Sexual Reproduction in Flowering Plants
e Recognize that flowering plants exhibit an alternation of generations even though
they produce two types of spores and two types of gametophytes.
e Identify the reproductive parts of a flower and describe the function of each part.
e Diagram and describe the development of male and female gametophytes and the
development of the sporophyte of flowering plants.
e Growth and Development
e Recognize the developmental steps of a eudicot embryo and compare the function
of its cotyledons to that of a cotyledon in monocots.
e Identify different types of fruits.
e Label seed structure and describe germination and dispersal.
e Asexual Reproduction and Genetic Engineering in Plants
e Recognize how asexual reproduction in plants differs from sexual reproduction.
e Describe how plants are propagated in tissue culture.
e Explain how genetic engineering can be used to alter plant traits.
e Control of Growth and Responses
e Explain the importance of plant hormones.
e Recognize how plants respond to stimuli.

Course Code: 3SBCH404
Course Name: Chemistry-IV (Physical, Inorganic & Organic chemistry)

Course Objective
e To make students understand the basic principal of transition elements and coordination
compounds

Course Outcome
e Upon successful completion of this course students will describe the bonding and



properties of transition and inter transition element coordination compounds

Course Code: 3SMB405
Course Name: Microbiology —IV (Environmental and Medical Microbiology)

Course Objective
e The study of the composition and physiology of microbial communities in the environment.
It also includes the study of microorganisms that exist in artificial environments such as
bioreactors. The taxonomic, ecological, and genetic relationships among microorganisms,
and the biotechnological application of microorganisms to solve environmental problems.

Course Outcome
e An awareness of the need for a good understanding of how microorganisms react in the
environment, and this has been heightened from time to time as detrimental microbial
activities become evident under certain conditions. study of the relationships of
microorganisms with each other and with their environments.

Course Code: 3HBELS01
Course Name: INTRODUCTION TO SOFT SKILL & TEAM BUILDING

Course Objective
By the end of the soft skills training program, the students should be able to:
e Develop effective communication skills (spoken and written).
e Develop effective presentation skills.
e Conduct effective business correspondence and prepare business reports which produce
results.
e Become self-confident individuals by mastering inter-personal skills, team management
skills, and leadership skills.
e Develop all-round personalities with a mature outlook to function effectively in different
circumstances.
e Develop broad career plans, evaluate the employment market, identify the organizations to
get good placement, match the job requirements and skill sets.
e Take part effectively in various selection procedures adopted by the recruiters.

Course Outcome
e The teaching methods in the soft skills training include lectures, projects, role plays,
quizzes, and various other participatory sessions. The emphasis will be on learning by
doing.
e Since the method of training is experiential and highly interactive, the students imbibe the
skills and attributes in a gradual and subtle way over the duration of the program. The



students will not only learn the skills and attributes but also internalize them over a period
of time.

e Internalization ensures that the skills and attributes become part of the students’ nature.
Subtle changes are bound to occur in their behavior and outlook, and these will make them
more self-assured and confident. Moreover, the behavior changes will be gradual and
natural and will not appear artificial or put on. Thus, the changes in them will be genuine
and positive.

e The Soft Skills training program is a credit course and the evaluation of the students takes
place on a continuous basis. Active participation in activities, interest displayed by the
students in acquiring the necessary attributes and skills and the commitment shown by
them to improve in terms of attitudes are the main criteria for evaluation.

Course Code: 3SBES501
Course Name: ENVIRONMENTAL STUDIES

Course Objective
e Student will be able to become proficient in the natural and physical sciences, as well as to
be aware of social and cultural influences upon environmental problems facing society
today.

Course Outcome

e The Environmental Studies minor supplements other majors to facilitate students’
understanding of complex environmental issues from a problem-oriented, interdisciplinary
perspective.

e Enable the student to acquire basic ideas about environment and emerging issues about
environment problems.

e Aware about the need and importance of Natural Resources.

e Develop knowledge and understanding of the environment and enable the students to
contribute towards maintaining and improving the quality of the environment.

Course Code: 3SBBOS503
Course Name: Discipline Specific Elective- BOTANY-V (PLANT PHYSIOLOGY AND
BIOCHEMISTRY)

Course Objective
e Understand the basic principles related to various physiological functions in plant life.
e Familiarize with the basic skills and techniques related to plant physiology.
e Understand the role, structure and importance of the bio molecules associated with plant
life.
e Familiarize with the recent trends in the field of plant physiology.



e Familiarize with applied aspects of plant physiology in other fields like agriculture.
e To get an idea of environmental issues and its conservation
e To have an understanding of Environmental legislation and laws

Course Outcomes

e The study of functions of plant cell incorporates knowledge at molecular level.

e This gives an idea of the cell functions and by alteration of the functioning of enzymes and
biomolecules,

e The student can find out more ideas of improving productivity.

e The physiological knowledge help to develop newer ideas in developing newer techniques
in agriculture.

e Environmental awareness makes the students respect mother earth by protecting and
conserving the plants and animals and keep up the balance on the earth.

Course Code: 3SBBO504
Course Name: Discipline Specific Elective-Il BOTANY-V (PLANT PATHOLOGY)

Course Objective

e Tointroduce concepts and principles of plant pathology. Study of interaction between plant
and pathogen in relation to the overall environment and mechanism of disease development
by pathogens.

Course Outcomes
e Students will know about concept of diseases, knowledge and awareness of diseases, causal
agents of plant diseases, identification methods and management of crop diseases.

Course Code: 3SBBO505
COURSE: Discipline Specific Elective-IIl BOTANY-V (PLANT REPRODUCTION)

Course Objective

To enable the students:
e To understand the various aspects of plant floral parts, development and reproduction
e To understand the various aspects of embryology and apomixes

Course Outcomes

On completion of this course, the students will be able to:
¢ Discuss the structural elements of plants floral parts and reproduction.
e Discuss the Pollination, embroyology and apomixes.



Course Code: 3SBCHS03
COURSE: Chemistry-V (Physical Inorganic & Organic Chemistry)

Course Objective
e To Study the concepts of UV and IR spectroscopy and Bio-Organic & Bioinorganic
Chemistry

Course Outcome
e After completion of the course student will able to Understand the Spectroscopy, acid/base
reactions, their products, and how buffer systems work

Course Code: 3SBCH504
Course Name: Chemistry-V (Elective —I) Industrial Chemistry

Course Objective
e Study of basic concept of distillation, evaporation, absorption, filtration and drying
catalysis Microwave and Ultrasound assisted green synthesis, Green catalysis and its

application.

Course Outcome
e Knowledge of industrial chemistry and its application.

Course Code: 3SBCHS05
Course Name: Chemistry-V (Elective —I) Green Chemistry

Course Objective
e To Study the basic concepts of Green Chemistry, Green Reactions, Microwave and
Ultrasound assisted Green synthesis, Green Catalysis and its application.

Course Outcome
e After completion of the course the learners will be able to know about the reaction of Green
catalysis, Microwave and Ultrasound assisted green synthesis and its modern application
in Green Chemistry.

Course Code: 3SBMB503
Course Name: Discipline Specific Elective-I Microbiology-V (Industrial and Agriculture
Microbiology)

Course Objective
e Industrial microorganisms are used to produce many things, including food, cosmetics,



pharmaceuticals and construction materials. Microorganisms can be genetically modified
or engineered to aid in large-scale production.

Course Outcomes
e Industrial microbiology includes the use of microorganisms to manufacture food or
industrial products in large quantities. Numerous microorganisms are used within
industrial and agriculture microbiology.

Course Code: 3SBMB504
Course Name: Discipline Specific Elective-II Microbiology-V (Microbial Genetics)

Course Objective

e Students will learn the basic principles of inheritance at the molecular, cellular and
organismal levels.

e Students will understand causal relationships between molecule/cell level phenomena
(“modern” genetics) and organism-level patterns of heredity (“classical” genetics)

e Students will test and deepen their mastery of genetics by applying this knowledge in a
variety of problem-solving situations.

¢ Recombinant DNA methods and their basis in bacterial genetics.

e Applications of DNA technology: pharmaceuticals, agriculture.

Course Outcome
The student will demonstrate knowledge of gene manipulation and analysis by:
e Describing the processes and applications of Recombinant DNA Technology.
e Explaining the role of restriction end nucleases in gene manipulation.
e Determining the applicability of different kinds of cloning vectors.
e [Illustrating the use of genomic libraries in gene detection and characterization.
e Examining the process of restriction mapping.
e Describing the process of Southern Blot analysis.
e Summarizing methods used for DNA sequencing.
e Describing the principles of the Polymerase Chain Reaction (PCR) and their applications.

Course Code: 3SBMBS505
Course Name: Discipline Specific Elective-II1 Microbiology-V (Microbial Physiology)

Course Objective
Microbial physiology is a broad Course area and this course will attempt to provide a balance
between the breadth of Course s addressed and the depth at which the Course s are discussed. The
course has three overarching topics:

e (Central metabolism and energy conservation,



Macromolecular biogenesis and function

Integration of metabolic events.

The introductory lectures will address metabolic functions that are common to most
organisms. The lectures will then progress to address metabolic functions that are the
“exception to rule” to highlight the diversity of the microbial world.

Students will learn about current events in the Course of microbial physiology and modern
techniques used to examine metabolism. They will also learn about how the metabolic
potential of micro-organisms has been harnessed to address problems facing society.

Course Outcome

Demonstrate theory and practical skills in microscopy and their handling techniques and
staining procedures

Understand the basic microbial structure and function and study the comparative
characteristics of prokaryotes and eukaryotes and also Understand the structural
similarities and differences among various physiological groups of bacteria/archaea
Know various Culture media and their applications and also understand various physical
and chemical means of sterilization

Know General bacteriology and microbial techniques for isolation of pure cultures of
bacteria, fungi andalgae

Master aseptic techniques and be able to perform routine culture handling tasks safely and
effectively

Comprehend the various methods for identification of unknown microorganisms
Understand the microbial transport systems and the modes and mechanisms of energy
conservation in microbial metabolism — Autotrophy and heterotrophy

Know the various Physical and Chemical growth requirements of bacteria and get equipped
with various methods of bacterial growth measurement.

Course Code: 3SBBO603
Course Name: Discipline Specific Elective-I Botany-VI (Plant Ecology, Biodiversity and
Phytogeography)

Course Objective

To examine the role that biotic and abiotic factors play in ecological biogeography

To gain an appreciation of Earth’s geological history and understand the role of historical
biogeography in interpreting plant distributions

To investigate the relationship between systematics and biogeography

To investigate the relationship between systematics and biogeography (phylogeography)
To review major features of contemporary plant distributions with emphasis on hot-spots,
endemics, and islands



e To understand the role that glaciation has played in plant distributions
e To examine pattern and process in bent hic marine algal distributions with a focus on kelp

Course Outcome
Students will be able to:
e Distinguish between ecological versus historical biogeography
e Recognize patterns and hypothesize underlying process
e Summarize the five areas that have resulted in a Renaissance in Biogeography
e Describe the 3 major biogeographic patterns and illustrate them with significant plant
genera
e Compare long-distance dispersal vs vicariance as mechanisms for disjunct distributions
e Define endemic and illustrate with significant plant genera (from BC and elsewhere)

Course Code: 3SBB0O604
Course Name: Discipline Specific Elective-II Botany-VI (Ethno Botany)

Course Objective
To enable the students:
e To proper documentation and presentation of traditional knowledge about plants.
e To use important plants by the tribal communities for various purposes.
e Conservation natural growing plants and socioeconomic impacts.
e FEthnobotany solve human problem of nutrition health care and life support system.

Course Outcomes
On completion of this course, the students will be able to:
e To express the historical development of ethnobotany. Recognize and identify important
plant species.
e Explain ethnobotanically uses of plants. Detail their native habitats and cultivated lands.

Course Code: 3SBBO605
Course Name: Discipline Specific Elective-III Botany-VI (Evolutionary and Economic
Botany)

Course Objective
e Describe the theory of natural selection.
e Explain how new species arise.
e Construct a phylogenetic tree.
e Explain the mechanisms which underlie evolution at the molecular level.
e To identify the following crops: Sorghum, Maize, Rice, and Wheat



e To know the origin, distribution, spread and taxonomy of the above listed crops
e To be able to describe morphological feature
e To know the economic importance of the listed crops.

Course Outcomes

e Acknowledge the economic uses of plants in modern society.

e Acquire an increased awareness and appreciation of plants & plant products encountered
in everyday life.

e Develop scientific insights into the development of many plant products that have shaped
our society.

e Appreciate the diversity of plants and the plant products in human use;

e Understand the biological reasons why certain plant resources are important;

e Explain the geographical, historical, and cultural contributions of economically important
plants on the development of human culture.

e Understand the conditions & consequences of natural selection; & describe different modes
of speciation

e Search the library for literature review; & choosing a valuable research topic.

Course Code: 3SBCH 603
Course Name: CHEMISTRY-VI (PHYSICAL INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To Study the basic concepts of photochemistry, solution, Inorganic polymer, preparation
and properties of organometallic compounds.

Course Outcome
e After completion of the course student will able to understand the physical photochemistry,
application of inorganic polymers and organometallic compounds.

Course Code: 3SBCH 604
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II (BIO-CHEMISTRY)

Course Objective
e To Study & know about the basic concepts of biochemistry, Cellular mechanisms, cell
biology, chemical entities supporting life, Vitamins, Carbohydrates, lipids, proteins,
enzymes, DNA, RNA, and their Structure and classification as well as their physical,
chemical and optical properties.

Course Outcome
e The Students will able to understand the biochemistry of organisms, the building blocks of



life & all the relevant biochemical processes including the properties and synthesis.

Course Code:3SBCH 605
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II (NANOCHEMISTRY)

Course Objective
e To understand preparation of nanoparticle, organic nanoparticle and about the role of
nanoparticle in environmental protection.

Course Outcome
After the completion of course learner is able to understand about:
e Nanochemistry of Nanomaterials and its types
e Preparation methods of Nanomaterials/Nanoparticles & nanosynthesis
e Nanoscience affecting environment
e Organic nanoparticles& their characterization techniques.
e Nanomaterials for Environmental Protection

Course Code: 3SBMB603
Course Name: Discipline Specific Elective- VI Microbiology — VI (Molecular Biology and
Genetic Engineering)

Course Objective
e Knowledge about national or international research laboratories, biomedical or
biotechnology institutions, pharmaceutical companies, biotechnology and genetic
engineering application and research centers, genetic diagnosis centers, or fertility centers.

Course Outcome
e Advancements in Genetic Engineering, in the field of biotechnology, agriculture and
medicine.

Course Code: 3SBMB604
Course Name: Discipline Specific Elective-VI Microbiology -VI (ANALYTICAL
MICROBIOLOGY)

Course Objective
e Analytical Microbiology focuses on the processes, methodologies, developments, and
approaches involved in analytical microbiology, including microbiological, antibiotic, and
amino acid assays and dilution methods.
e The selection first offers information on the theory of antibiotic inhibition zones,
microbiological assay using large plate methods, and dilution methods of antibiotic ssays.



Discussions focus on serial dilution assay, requirements for accurate assay, microbiological
assay of riboflavin, laws of adsorption and partition, mechanisms of antibiotic action, and
biological considerations affecting the use of statistical methods.

Course Outcome

define/explain within multiple microbiology disciplines the core theories and practices;
describe/explain the processes used by microorganisms for their replication, survival, and
interaction with their environment, hosts, and host populations;

explain the theoretical basis of the tools, technologies and methods common to
microbiology; and

demonstrate practical skills in the use of tools, technologies and methods common to
microbiology, and apply the scientific method and hypothesis testing in the design and
execution of experiments.

In addition, in upper level courses, students will be able to: evaluate and respond to a
complex question or challenge, using perspectives and scholarship drawn from
microbiology and from cognate and non-cognate fields;

Course Code: 3SBMB605
Course Name: Discipline Specific Elective-VI Microbiology — VI IMMUNOLOGY AND
CLINICAL MICROBIOLOGY)

Course Objective

The student will be able to identify common infectious agents and the diseases that they
cause.

The student will be able to evaluate methods used to identify infectious agents in the
clinical microbiology lab.

The student will be able to recall microbial physiology including metabolism, regulation
and replication.

The student will be able to explain general and specific mechanisms by which an infectious
agent causes disease.

The student will be able to recognize and diagnose common infectious diseases from the
clinical presentation and associated microbiology.

The student will be able to describe the epidemiology of infectious agents including how
infectious diseases are transmitted.

The student will be able to assess treatment strategies including the appropriate use of
antimicrobial agents and common mechanisms of antimicrobial action and resistance.

Course Outcome

Students will be able to communicate scientific information effectively, especially relating
to microbiological organisms, and the roles of microbial organisms in ecosystem function



and health-related issues

Students will be able to collect, analyze and interpret scientific data, including developing
a familiarity with microbiology laboratory techniques and safety procedures

Students will develop proficiency in the quantitative skills necessary to analyze biological
problems (e.g., arithmetic, algebra, dimensional analysis, and statistical analysis as applied
to biology), with a knowledge of specialized techniques used in microbiology.

Students will be able to apply the scientific method as a demonstration that they understand
its application furthering our knowledge of the microbial world

Students will be able to describe fundamental principles of biology e.g., central dogma,
diversity of life, inheritance and how these principles relate to microorganisms

Students will be able to describe unique microbial genetic systems (i.e., prokaryotic and
viral genomes, lateral gene transfer, plasmid structure and function, etc.)

Students will appreciate the biological diversity of microbial forms, and appreciate that this
diversity results from evolutionary processes

Students will be able to access and interrogate the primary scientific literature and be aware
of leading journals in the field of microbiology

Students will be able to synthesize material from lower division courses across a biological
sub-discipline and apply this to advanced course material (i.e., a Capstone experience);
specifically, students will draw from their learning experiences in the fields of microbial
ecology & evolution, microbial physiology, bioremediation, immunology, etc., as related
to the topic of their capstone course

Students will gain familiarity with the unique role of microbes play in genetic modification
technologies (i.e., creation of GMOs, industrial applications, gene therapy, etc.)

Students will gain familiarity with the role of microbes in human disease, the role of
microbes in issues of international health, and the human immune response to microbial
infection

Students will gain familiarity with the role of microbes in the context of ecosystem function
(e.g., microbial ecology, micro biome, etc.)



Bachelor of Science (Biotechnology)
Programme Code: 04UGRO005

PROGRAM EDUCATIONAL OBJECTIVE (PEO’S)

The program of B.Sc. Biotechnology is designed with an objective to encourage and support the
growing demands and challenging trends in the educational scenario. The program focuses on the
all-round development of the students to face the competitive world. The objectives of the program
are as follows:

To understand the scope and significance of the discipline.

To imbibe love and curiosity towards nature through the animals and Microorganisms.

To make students open-minded and curious, we try our best to enhance and develop a
scientific attitude.

To make the students exposed to the diverse life forms.

To make them skilled in practical work, experiments, laboratory equipment and to interpret
correctly on biological materials and data.

To encourage the students to do research in related disciplines.

To develop the ability of the students to transform the society through their education.

PROGRAM OUTCOMES (PO’S)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings towards Flora.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues related to animals (Fauna), Microorganisms and
participate in civic life through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development.

Self-directed and life-long learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in Biotechnological and Zoological practices and education program.
Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Botany, Instrumentation & Technology.



Technical SKkills: Develop an ability to use various instruments and equipment with an in
depth knowledge on standard operating procedures for the same.

Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Biotechnology,
Zoological Sciences and Microbiological Sciences.

Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modeling to complex issues of Zoology, Chemistry and Biotechnology.

The Society: Apply regional Zoological reasoning for Animals informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOME

PSO1: Identification and taxonomy of animals, microorganisms through different
taxonomic description of animals and microorganisms.

PSO2: To get a better understanding of different Phylum of animals in the Invertebrates
and Vertebrates and also identification of animals and microorganisms.

PSO3: To get the techniques involved in animal tissue culture and Genetic engineering.
PSO4: To perform a detailed study about the different types of microbes viz. bacteria,
Cyanobacteria, algae and fungi.

Course Code: 3CBCA201
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-I

Course Objective

To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome

Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.
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Course Code: 3SBBT103
Biotechnology— I (General Microbiology & Biotechnology)

Course Objective
e This course focuses on the general principles of microbiology and bacterial and virus cell
structure and function.

Course Outcome

e Describe diversity of microorganisms, bacterial cell structure and function, microbial
growth and metabolism, and the ways to control their growth by physical and chemical
means.

Course Code: 3SBCH 104
Course Name: Chemistry-I (Physical, Inorganic & Organic Chemistry

Course Objective
e To develop an understanding on the basics of mathematical concept, gaseous, liquid and
colloidal states.
e To understand chemical kinetics, structure bonding and stereochemistry.



Course Outcome
e The knowledge gained on mathematical concepts, liquid state, chemical kinetics, structure
& amp; bonding and stereochemistry will provide a strong platform to understand the
concepts on these Course s for further learning

Course Code: 3SBZ0105
Course Name: Zoology-I (Invertebrates & Cell Biology)

Course Objective
e This paper is aimed to introducing the students for the salient features of all Invertebrates,
cell organization and cell division.

Course Outcomes
e The student have a knowledge of Classification and life cycle of invertebrates and cell
division.

Course Code: 3HBEL201
Course Name: Foundation Course - English Language and Indian Culture

Course Objective
e To Study the basic concept and Language Skills of English Language.
e Comprehensive study of different kinds of vocabulary in English Language.
e To Study the different era in every story and moods in poems.

Course Outcome
e Students will be able to understand the basic concept and Language Skills of English
Language.
e Students will be able to understand the different use of vocabulary in their sentences.
e Students will be able to understand the varieties of stories on different issues and on
different format.

Course Code: 3SMBFE101
Course Name: FUNDAMENTALS OF ENTREPRENEURSHIP

Course Objective
e Understanding basic concepts of entrepreneurship and key steps in the elaboration of
business ideas, Developing personal creativity and entrepreneurial initiative.

Course Outcome
e Students have understood the basic idea of entrepreneurship and business ideas and



startups.

Course Code: 3SBBT203
Course Name: BIOTECHNOLOGY-II (BIOTECHNOLOGY AND IMMUNOLOGY)

Course Objective
e Biochemistry is the study to understand the molecular basis of life and its role in the disease
process. Immunology is the study of body defends itself against disease and helps us
understand how the immune system is tricked into attacking its own tissue.

Course Outcome

e Biochemistry is a specialised application of chemistry to biological samples. Immunology
is the study of a patient’s immune system.. Immunology testing is less automated than
Biochemistry and results usually take about a week before they are available.

Course Code: 3SBCH 204
Course Name: Chemistry —II (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e Study of Chemical bonding, Noble gases, S-block and P-block element. Brief discussion
of Arenes and Aromaticity, cycloalkens, dienes and alkynes.

Course Outcome
e Upon successful completion of this course, students will understand theories of chemical
bonding and determine the molecular geometry of molecules using VSEPR theory.
Understand the general and physical properties of matter.

Course Code: 3SBZ0205
Course Name: Zoology-1II (Vertebrates & Developmental Biology)

Course Objective
e This paper is aimed to introducing the students for the salient features of all Vertebrates,
and developmental biology

Course Outcome
e The student have a knowledge of Classification and life cycle of Vertebrates, gametogenes
is and formation of three germinal layers
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Course Code: 3SCBCA502
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-II

Course Objective
e To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome
e Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.

Course Code: 3SBBT303
Course Name: Biotechnology-III — (Molecular Biology)

Course Objective
e The field overlaps with other areas of biology and chemistry, particularly genetics and
biochemistry.
e Molecular biology chiefly concerns itself with understanding the interactions between the
various systems of a cell, including the interrelationship of DNA, RNA and protein
synthesis and learning how these interactions are regulated.

Course Outcome
e Molecular Biology gives depth knowledge of biological and/or medicinal processes
through the investigation of the underlying molecular mechanisms.



Course Code: 3SBCH404
Course Name: Chemistry —III (physical, inorganic & organic chemistry

Course Objective
e Study of efficiency and terms as well as thermodynamic process, spectrum , transition
elements and coordination compounds

Course Outcome
e Upon successful completion of this course, students will understand kinetics, equilibrium,
LeChatelier’s principle, acid and base reactions, pH, buffers, colligative properties, and
electrochemical applications in an undergraduate laboratory.
e Understand the first law of thermodynamics and the role of energy and enthalpy in
chemical reactions and perform thermochemical calculations.

Course Code: 3SBZ0305
Course Name: Zoology-III (Genetics)

Course Objective
e This paper is aimed to introducing the students for Genetics and applied Genetics.

Course Outcomes
e The student have a knowledge of Gene, genetic code, diseases and treatment.

Course Code: 3HBEL402
Course Name: ENGLISH LANGUAGE AND SCIENTIFIC TEMPER

Course Objective
e To Study the basic language skills (speaking, listening, reading, and writing) and grammar
e Comprehensive study of different kinds of letters and applications.
e To study the different kinds of prose and poetry

Course Outcome
e Student will be able to understand correct use of grammar and language skills.
e Student will be familiar with different prose and poetry.

e Student should be able to write analytically in a variety of formats, inculding essays, report
writing and application.



Course Code: 3HBHP401
Course Name: HUMAN VALUES AND ETHICS

Course Objectives
e To help students understand the basic guidelines, content and process of Human value and
value crisis in contemporary Indian Society
e To help students understand the meaning of happiness and prosperity for a human being.
e To help students reflect critically on gender violence.
e To facilitate the students to understand harmony at all the levels of human living, and live
accordingly

Course Outcomes
On completion of this course, the students will be able to:
e Understand the significance of value inputs in a classroom and start applying them in their
life and profession.
e Understand the value of harmonious relationship based on trust and respect in their life and
profession.
e Students will develop a sense of appreciation of women in all walks of life.
e Understand the role of a human being in ensuring harmony in society

Course Code: 3SBBT403
Course Name: Biotechnology— IV (Industrial Biotechnology)

Course Objective
e The objective is to develop biotechnology approaches that will yield 'green' industrial
processes that are cost effective and sustainable.

Course Outcomes
e Industrial biotechnology is one of the most promising new approaches to pollution
prevention, resource conservation, and cost reduction. It is often referred to as the third
wave in biotechnology. If developed to its full potential, industrial biotechnology may have
a larger impact on the world than health care and agricultural biotechnology.

Course Code: 3SBCH404
Course Name: Chemistry-1V (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To make students understand the basic principal of transition elements and coordination
compounds



Course Outcome
e Upon successful completion of this course students will describe the bonding and
properties of transition and inter transition element coordination compounds

Course Code: 3SBZ0405
Course Name: Zoology-1V (Animal Physiology)

Course Objective
e This paper is aimed to introducing the students for animal physiology viz digestion,
respiration, excretion, nervous and endocrine function

Course Outcomes
e The student have a knowledge of physiological diseases and treatment

Course Code: 3HBEL501
Course Name: INTRODUCTION TO SOFT SKILL & TEAM BUILDING

Course Objective
By the end of the soft skills training program, the students should be able to:
e Develop effective communication skills (spoken and written).
e Develop effective presentation skills.
e Conduct effective business correspondence and prepare business reports which produce
results.
e Become self-confident individuals by mastering inter-personal skills, team management
skills, and leadership skills.
e Develop all-round personalities with a mature outlook to function effectively in different
circumstances.
e Develop broad career plans, evaluate the employment market, identify the organizations to
get good placement, match the job requirements and skill sets.
e Take part effectively in various selection procedures adopted by the recruiters.

Course Outcome

e The teaching methods in the soft skills training include lectures, projects, role plays,
quizzes, and various other participatory sessions. The emphasis will be on learning by
doing.

¢ Since the method of training is experiential and highly interactive, the students imbibe the
skills and attributes in a gradual and subtle way over the duration of the program. The
students will not only learn the skills and attributes but also internalize them over a period
of time.

e Internalization ensures that the skills and attributes become part of the students’ nature.



Subtle changes are bound to occur in their behavior and outlook, and these will make them
more self-assured and confident. Moreover, the behavior changes will be gradual and
natural and will not appear artificial or put on. Thus, the changes in them will be genuine
and positive.

e The Soft Skills training program is a credit course and the evaluation of the students takes
place on a continuous basis. Active participation in activities, interest displayed by the
students in acquiring the necessary attributes and skills and the commitment shown by
them to improve in terms of attitudes are the main criteria for evaluation.

Course Code: 3SBES501
Course Name: ENVIRONMENTAL STUDIES

Course Objective
e Student will be able to become proficient in the natural and physical sciences, as well as to
be aware of social and cultural influences upon environmental problems facing society
today.

Course Outcome

e The Environmental Studies minor supplements other majors to facilitate students’
understanding of complex environmental issues from a problem-oriented, interdisciplinary
perspective.

¢ Enable the student to acquire basic ideas about environment and emerging issues about
environment problems.

e Aware about the need and importance of Natural Resources.

e Develop knowledge and understanding of the environment and enable the students to
contribute towards maintaining and improving the quality of the environment.

Course Code: 3SBBTS503
Course Name: Discipline Specific Elective-1 BIOTECHNOLOGY-V
(INSTRUMENTATION BIOTECHNOLOGY AND COMPLEX)

Course Objective
e To ensure quality control in bioinformatics research though a scientific user committee,
documentation, data traceability and reliability, CECILL licences, indicator measurement.

Course Outcome
e Knowledge and awareness of the basic principles and concepts of biology, computer
science and mathematics existing software effectively to extract information from large
databases and to use this information in computer modeling.



Course Code: 3SBBTS504
Course Name: Discipline Specific Elective-Il BIOTECHNOLOGY-V (ENVIRONMENTAL
BIOTECHNOLOGY)

Course Objective
¢ One of the main objectives of environmental biotechnology is the conservation of resources
via the recycling of waste materials.

Course Code: 3SBBTS05
Course Name: Discipline Specific Elective-III BIOTECHNOLOGY-V (GENETICS &
GENETIC ENGINEERING)

Course Objective
e To impact basic knowledge and genetics techniques of various aspects of biotechnology.
Biotechnology is the research oriented Course.

Course Outcomes
e Origin of life: Classical experiments and current concepts.
e Microbial genetics: Gene Cloning and expression of foreign gene in bacteria.
e Production of transgenic microbes, Animals & plants and their application in
Biotechnology. Gene Cloning in medicine, Production of protein from cloned genes.

Course Code: 3SBCH503
Course Name: CHEMISTRY-V (PHYSICAL INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To Study the concepts of UV and IR spectroscopy and Bio-Organic & Bioinorganic
Chemistry

Course Outcome
e After completion of the course student will able to Understand the Spectroscopy, acid/base
reactions, their products, and how buffer systems work

Course Code: 3SBCH504
Course Name: CHEMISTRY-V (ELECTIVE -I) INDUSTRIAL CHEMISTRY

Course Objective
e Study of basic concept of distillation, evaporation, absorption, filtration and drying
catalysis Microwave and Ultrasound assisted green synthesis, Green catalysis and its

application.



Course Outcome
e Knowledge of industrial chemistry and its application.

Course Code: 3SBCH505
Course Name: CHEMISTRY-V (ELECTIVE -I) GREEN CHEMISTRY

Course Objective
e To Study the basic concepts of Green Chemistry, Green Reactions, Microwave and
Ultrasound assisted Green synthesis, Green Catalysis and its application.

Course Outcome
e After completion of the course the learners will be able to know about the reaction of Green
catalysis, Microwave and Ultrasound assisted green synthesis and its modern application
in Green Chemistry.

Course Code:3SBZ0503
Course Name: Discipline Specific Elective-I Zoology —V (Applied Zoology)

Course Objective
e This paper is aimed to introducing the students for Aquaculture, Economic Entomology,
toxicology and lab techniques.

Course Outcomes
e The student have a knowledge of different culture Skill to develop own Business, lab
Techniques and self employment.

Course Code:3SBZ.0504
Course Name: Discipline Specific Elective-II Zoology-V (Wild Life Conservation)

Course Objective
e This paper is aimed to introduce wildlife conservation, endangered species, sanctuaries
biosphere reserve Project Tiger and. Gir Lion.

Course Outcome
e The student have a knowledge of different biosphere reserve, sanctuaries, wildlife
conservation Skill to develop employment in Zoo.



Course Code: 3SBZ0O505
Course Name: Discipline Specific Elective-III Zoology-V (Industrial Biology)

Course Objective
e This paper is aimed to introduce micro-organism used in Fermentation. Vitamin, Enzyme
Antibiotics, Alcohol, dairy products and other pathogenic treatment.

Course Outcomes
e The student have a knowledge of different micro-organism used for drug, alcohol vitamin,
antibiotics, enzyme, dairy production Skill to develop own Business, marketing and self
employment.

Course Code: 3SBBT603
Course Name: Discipline Specific Elective-I Biotechnology (Applied Biotechnology)

Course Objective
e To trained the students for industrial need and pursue further education.
e To include entrepreneurship among the student so as to start their own ventures in the field
of biotechnology.

Course Outcomes
Students will be able to:

e Tointroduced the plant tissue culture, Nutritional requirements, In vitro culture, Single cell
culture, Somaclonal variations, Anther culture, Ovule culture somatic embryogenesis,
Organogenesis.

e To the study of DNA probes and their application in diagnosis of genetic and other
disorders. Plant DNA finger printing

Course Code: 3SBBT604
Course Name: Discipline Specific Elective-II BIOTECHNOLOGY (RECOMBINANT DNA
TECHNOLOGY)

Course Objective
e To familiarize the student with emerging field of biotechnology i.e. Recombinant DNA
Technology as well as to create understanding and expertise in wet lab techniques in
genetic engineering.

Course Outcome
e At the end of the course, the students will have sufficient scientific understanding of the
Course and have good knowledge of application of Recombinant DNA techniques in Life



Sciences Research.

Course Code: 3SBBT605
Course Name: Discipline Specific Elective-III Biotechnology (Plant and Animal Tissue
culture Techniques and its Application Biotechnology)

Course Objective

e This course focuses on the Laboratory organization& Plant and Animal Tissue Culture
Techniques and its application.

Course Outcome
e Student able to, Plant and Animal tissue culture Laboratory organization & Cloning.

Course Code: 3SBCH 603
Course Name: CHEMISTRY-VI (PHYSICAL INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To Study the basic concepts of photochemistry, solution, Inorganic polymer, preparation
and properties of organometallic compounds.

Course Outcome
e After completion of the course student will able to understand the physical photochemistry,
application of inorganic polymers and organometallic compounds.

Course Code: 3SBCH 604
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II (BIO-CHEMISTRY)

Course Objective
e To Study & know about the basic concepts of biochemistry, Cellular mechanisms, cell
biology, chemical entities supporting life, Vitamins, Carbohydrates, lipids, proteins,
enzymes, DNA, RNA, and their Structure and classification as well as their physical,
chemical and optical properties.

Course Outcome

e The Students will able to understand the biochemistry of organisms, the building blocks of
life & all the relevant biochemical processes including the properties and synthesis.



Course Code:3SBCH 605
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II (NANOCHEMISTRY)

Course Outcome

e To understand preparation of nanoparticle, organic nanoparticle and about the role of
nanoparticle in environmental protection.

Course Outcome
After the completion of course learner is able to understand about:
e Nanochemistry of Nanomaterials and its types
e Preparation methods of Nanomaterials/Nanoparticles & nano synthesis
e Nanoscience affecting environment
e Organic nanoparticles& their characterization techniques.
e Nanomaterials for Environmental Protection

Course Code: 3SBZ0603
Course Name: Discipline Specific Elective-I Zoology — VI (Environmental Biology &
Evolution)

Course Objective

e This paper is aimed to introduce Ecology, Origin of life and evolution, Palacontology and
distribution

Course Code: 3SBZ0604
Course Name: Discipline Specific Elective-11 Zoology — VI (AQUACULTURE)

Course Objective
e This paper is aimed to introduce fresh water Prawn, Fish and Pearl Culture.

Course Outcome

e The student have a knowledge of different culture Skill to develop own Business,
marketing and self employment.

Course Code: 3SBZ0605
Course Name: Discipline Specific Elective-III Zoology-VI (Economic Zoology)

Course Objective
e This paper is aimed to introduce Pearl Culture, Lac—Culture, Sericulture and Poultry
keeping. Protozoa, rats, mites, insect diseases and control.



Course Outcome
e The student have a knowledge of different culture Skill and diseases and their control to
develop own Business, marketing and self employment.



Master of Science (Microbiology)
Programme Code: 04PGR004

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Master’s programme in Microbiology is to equip the students to apply
the knowledge of Microbes and their uses in different field.

The laboratory training and Pathogenicity analysis of microbes in Microbiology. prepare
the students for their careers in the Medical and industrial area.

The student have a knowledge of different culture Skill viz Blood culture, Urin —Culture ,
Pus culture . Identification of microbes and their causing diseases and control to develop
own Business, marketing and self employment.

The goal is to impart student the knowledge and skills which are contemporary and useful
to them as well as for society. The student will write the standard operating protocols
(SOPs) and identify requirement for experimental Microbes, ethics and welfare.

Large scale production of microbes through fermentation process and uses of their
secondary metabolites (Byproducts) in different field.

PROGRAM OUTCOMES (PO’s)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues and participate in civic life through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development in terms of biotechnology.

Self-directed and long-life learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in biotechnological practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of biotechnology, Instrumentation & Technology.

Technical Skills: Develop an ability to use various instruments and equipment with an
indepth knowledge on standard operating procedures for the same.



Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Biotechnology
& biotechnological Sciences.

Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modelling to complex issues of Biotechnology.

The Society: Apply regional biotechnological reasoning informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’S)

PSO1-Industry applications of better understanding of the key principles of biochemical
functioning at an advanced level

PSO2-To get better awareness of the major issues at the forefront of the discipline of
Biotechnology.

PSO3-Possess an in-depth understanding of the area of Biotechnology &biochemistry
chosen for research emphasis

PSO4-ability to design and carry out experiments (safely) and to interpret experimental
data

PSOS5-production of substantial original research of significance and quality sufficient for
publication of ability to present their work through written, oral, and visual presentations,
including an original research proposal awareness of ethical issues in biochemical &
Biotechnological research and careers options.

Course Code: 6SMMB101
Course Name: GENERAL MICROBIOLOGY

Course Objective

Microbiology is the study of organisms that are too small to be observed with the naked
eye.

Course Outcome

This course focuses on the general principles of microbiology.



Course Code: 6SMMB102
Course Name: VIROLOGY

Course Objective
e How virus and host factors interact and how these interactions lead to disease and/or
recovery.

Course Outcome
e The student will be able to evaluate problems in modern virology including areas of virus
biology.

Course Code: 6SMMB103
Course Name: Research Methodology & Techniques

Course Objective
e Research method is characterized by the techniques employed in collecting and analyzing
data.

Course Outcome

e In this course, student should be able to assess critically the following methods:- literature,
case study, structured surveys, interviews, focus graphs.

Course Code: 6SMMB104
Course Name: Biochemistry

Course Objective
e Objective of biochemistry is the complete understanding at the molecular level of all of the
chemical processes associated with living cells.

Course Outcome
e Student will be able to demonstrate an understanding of fundamental biochemical
principles such as the structure/function of bimolecular, metabolic pathways and the
regulation of biological/biochemical processes.

Course Code: 6SMMB201
Course Name: MICROBIAL PHYSIOLOGY AND METABOLISM

Course Objective
e In this course, we will explore the vast range of physiologies and metabolisms found
throughout the microbial world



Course Outcome
e The student have a knowledge of how microbial cell structures growth and metabolism
function in living organisms.

Course Code: 6SMMB202
Course Name: FOOD MICROBIOLOGY AND TOXICOLOGY

Course Objective
e In this course, the study of microorganisms involving both beneficial and deleterious
effects of microbes on the quality and safety of processed and raw food materials.

Course Outcome
e The student has knowledge of how food poisoning, food spoilage, preservation of food is
dealt under food microbiology.

Course Code: 6SMMB203
Course Name: IMMUNOLOGY

Course Objective
e In this course, understand the overall organization of the immune system.

Course Outcome
e This course is to help students develop the skills necessary for the critical analysis of
contemporary literature on topics related to health and disease.

Course Code: 6SMMB204
Course Name: PHARMACEUTICAL MICROBIOLOGY

Course Objective
e In this course, generally pharmaceutical microbiology provides knowledge of the presence
of bacteria, yeasts, moulds, viruses and toxins in pharmaceutical raw material.

Course Outcome
e This course is to help student will be able to develop expertise in identification, cultivation
and counting of microorganisms, preparation and sterilization of bacterial culture, various
staining techniques, aseptic processing etc.



Course Code: 6SMMB301
Course Name: Molecular Biology and Microbial Genetics

Course Objective
e The molecular mechanisms of DNA-replication, repair, protein synthesis.

Course Outcome
e This course should excite about basic science and its applications.

Course Code: 6SMMB302
Course Name: Industrial Microbiology

Course Objective
e The course is designed to develop student’s ability to apply the techniques used in the
different phases of industrial microbiology.

Course Outcome

e Encouraging students to appreciate the exploitation of microorganisms in industries as a
viable alternative to the use of chemicals to the production of useful products.

Course Code: 6SMMB303
Course Name: Environmental and Agricultural Microbiology

Course Objective
e The study of the composition and physiology of microbial communities in the environment.

Course Outcome
e Students will understand the basic microbial structure and function and study the
comparative characteristics of prokaryotes and eukaryotes.

Course Code: 6SMMB402
Course Name: Soil Microbiology

Course Objective
e Soil microbiology is the study of microorganisms in soil, their functions, and how they
affect soil properties.

Course Outcome
e The student will own knowledge on the role of beneficial microorganisms in the
transformation of organic matter, biogeochemical cycles, and in biological soil fertility.



Course Code: 6SMMB305
Course Name: Bioenergetics and Molecular Enzymology

Course Objective
e Bioenergetics is a field in biochemistry and cell biology that concerns energy flow through
living systems.

Course Outcomes
e Bioenergetics is a branch of biochemistry that studies the transformation of energy within
living organisms, and between living organisms and their environment.

Course Code: 6SMMB305
Course Name: Bioinstrumentation

Course Objective
e The objective of this course is to introduce the students to the application of
biomedical instrumentation.

Course Outcomes

e The Instrumentation Technology certificate will develop entry-level skills in
industrial instrumentation, maintenance and calibration.

Course Code: 6SMMB306
Course Name: Microbial Physiology

Course Objective
e In this course, students will be given the opportunity to learn about the
following: Bacterial taxonomy and diversity.

Course Outcomes
e Learning outcomes and competences: After the course the participants should be able to:
Describe the metabolic and physiological diversity among prokaryotes.

Course Code: 6SMMB308
Course Name: Medical Microbiology

Course Objective
e Develops basic skills necessary to work in the microbiology laboratory.



Course Outcome

e The student will be able to identify common infectious agents and the diseases that they
cause.

Course Code: 6SMMB309
Course Name: Applied Microbiology

Course Objective

e The main objective of the course is to provide students with the basis to face the study of
the major fundamentals of microbiology. The main knowledge provided will be
microbiological techniques to be applied in the laboratory

Course Outcome

e Understand the beneficial role of microorganisms in fermented foods and in food
processing and the microbiology of different types of fermented food products — dairy,
pickles, Legume and cereal based food products

e This course provides learning opportunities in the basic principles of medical microbiology
and infectious disease.

e Get equipped with a theoretical and practical understanding of industrial microbiology
e Appreciate how microbiology is applied in manufacture of industrial products

Course Code: 6SMMB310
Course Name: Bioinformatics, Microbial Genomics and Proteomics

Course Objective
¢ Bioinformatics objective to enrich biological data and to apply computer based algorithm.

Course Outcomes

e At the completion of the course, you should be able to Apply basic knowledge of the
procedures used to assemble genomes, identify genes and predict their function.

Course Code:6SMMB311
Course Name: Bacteriology

Course Objective

e To recognize, identify and differentiate the internal and external structures of procaryotic
and eukaryotic microbial cells.

Course Outcomes
e Students who graduate with a Master of Science in Immunology and Microbiology will



Obtain a significant knowledge on fundamental and advanced aspects of Microbiology.

Course Code: 6SMMB312
Course Name: Advances in Microbiology

Course Objectives
e Advances in Microbiology aims to publish high quality papers in all areas of Microbiology

Course Outcomes
e In spite of many advances in microbiology and. bacteriology, there still remain many
unanswered questions

Course Code: 6PRSC401
Course Name: Project Work

Course Objective
e To prepare the students with basic knowledge in clinical immunology, biochemical
techniques in order to continue their career in higher degree.

Course Outcome
e Students have wide range of options for the occupation in the field of microbiology
including: microbial physiology, microbial genetics, microbial ecology, pathogenesis,
immunology, virology, evolution, diversity etc.

Course Code: 6SMMB401
Course Name: Mycology, Phycology & Protozoanology

Course Objective
e Mycology is the branch of biology concerned with the study of fungi, including their
genetic and biochemical properties. Phycology is the scientific study of algae.

Course Outcome
e After completion of course the students will understand the general characters of fungi,
algae and protozoan’s economic importance and life cycle of various groups of algae fungi
and protozoa. The students will understand the symbiotic and saprotrophic roles of fungi
in agriculture and role of fungi as biocontrol agents and Mycorrhizal fungi as biofertilizer.



Course Code: 6SMMB304
Course Name: Parasitology

Course Objective
e The purpose of this first laboratory is to introduce you to some of the techniques that a
veterinarian uses to detect the eggs, cysts, and larvae of parasites in the feces of animals.

Course Outcome
e Students will be able to apply working knowledge of fundamental facts, concepts and
theories about marine parasitology and disease

Course Code: 6SMMB403
Course Name: Microbial diversity and Extremophiles

Course Objective
e The aim of this work is to offer a short, but comprehensive report on the biology
and biodiversity.

Course Outcomes

e At the end of the course, students will be able to Recognize the extent of microbial
diversity

Course Code: 6SMMB404
Course Name: Microbial Genetics

Course Objective
e To begin developing a strategy for placing significance on a genetic analysis
of microbial forensic evidence and addressing the objectives of microbial forensics

Course Outcomes
e On completion of the course, the student should be able to: explain the processes behind
mutations and other genetic.

Course Code: 6SMMB405
Course Name: Recombinant DNA Technology

Course Objective
e After interacting with this Learning Object, the learner will be able to, Recombinant DNA
technology which came into existence in the 1970s, allows for genetic manipulation of
organisms by incorporating DNA sequences from different sources into a single



recombinant molecule. This revolutionary technology has opened up several applications
in plant genomics and clinical research. List out tools used for gene exploration. Utilize the
knowledge on creation of a genomic library

Course Outcomes
e Sensitive DNA detection techniques available could detect the transgene

Course Code: 6SMMB406
Course Name: Microbial Ecology

Course Objective
e Microbial ecology focus on life too small to be seen without the aid of a microscope
including bacteria, virus and fungi.

Course Outcome
e Studying these tiny organisms and how they interact with their environment has yielded
incredible achievements across a variety of scientific disciplines and shed light on how
important microbes are to the ecosystem they inhabit.

Course Code: 6SMMB407
Course Name: Cell tissue & Organ culture

Course Objective
e The aim of cell, tissue and organ culture is to isolate at each level of organization the parts
from the whole organisms for study in experimentally controlled environments populations
of cells from monolayers or suspension cultures are used for nutritional, biochemical and
immunological work.

Course Outcome
e C(ell, tissue and organ culture system: in vitro methods, their advantages and disadvantages
conditions and level of their applications. The most important conditions and factors for in
vitro survival, safety measures the analysis and evalution of the results conclusion to in
VIVO processes.

Course Code: 6SMMB408
Course Name: Biomathematics

Course Objective
e To gain an insight into modelling techniques and principles in gene regulation, virus
growth, cancer and physiology; to consolidate basic mathematical techniques used in these



approaches, such as ODEs, PDEs, probability theory, branching processes and Markov
Chains.

Course Outcomes
e This course uses mathematics to solve biological and biomedical problems.

Course Code: 6SMMB409
Course Name: Inheritance Biology

Course Objectives
e Genetics is the study of genes passed from parents to offspring.

Course Outcomes
e On Completion of the course the students will be able to To gain knowledge about the
organellar inheritance.

Course Code: 6SMMB410
Course Name: Biosafety and Intellectual Property Rights

Course Objectives
e Regulate research and development activities using recombinant DNA technology should
be to minimize risk from such activities and at the same time encourage these activities

Course Outcomes
e One outcome of this workshop was that scientists and government Unfortunately,
drafting IPR legislation and biosafety guidelines



Master of Science (Biotechnology)
Programme Code: 04PGR007

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Master’s programme in Biotechnology is to equip the students to apply
the knowledge of Industrial and Technical awareness. The laboratory training and Research
analysis of Macro and Micro molecules, Industrial training and Hands on work included to
prepare the students for their careers to become entrepreneur.

The student have a knowledge of different culture Skill viz Tissue Culture, Blood —Culture,
Cell culture. Production of genetically modified new species for research and development.
The goal is to impart student the knowledge and skills which are contemporary and useful
to them as well as for society. The student will write the standard operating protocols
(SOPs) and identify requirement for experimental organ, ethics and welfare.

PROGRAMME OUTCOME

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues and participate in civic life through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development.

Self-directed and long-life learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in microbiological practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Microbiology, Instrumentation & Technology.

Technical Skills: Develop an ability to use various instruments and equipment with an
indepth knowledge on standard operating procedures for the same.

Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Microbiology &
microbiological Sciences.



Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modelling to complex issues of microbiology.

The Society: Apply regional microbiological reasoning informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’S)

PSO1- Significance towards Molecular level: The Physiology, Biochemistry, and Genetics
of microorganisms, including such topics as structure, function, diversity, metabolism, and
the genetics of metabolic regulation can approach to molecular microbial level.

PSO2- Significance towards Microbial Pathogenesis: the immune response and disease-
causing microorganisms, including aspects of the humoral, cell-mediated and non-specific
immune responses, as well as the molecular basis for pathogenesis

PSO3- Significance towards Environment: the taxonomic, ecological, and genetic
relationships among microorganisms, including such topics as nutrient cycling, microbial
diversity, and the biotechnological application of microorganisms can solve environmental
problems.

PS04- Significance towards Industry: This topic helps to learn manipulating organisms in
order to yield a specific product such as antibiotics, vitamins, enzymes, amino acids,
solvents, alcohol and daily products. They can also be used in an agricultural application
and use them as a bio-pesticide instead of using harmful chemicals or as inoculants and
help plant proliferation.

PSOS5- Relation of Microbiology to other aspects of Science: The curriculum also includes
several interdisciplinary topics such as biochemistry, biophysics, bioinformatics,
biohydrometallurgy, bioremediation, biodegradation Biostatistics etc. to ensure a wide
range of options that allow students to choose modules from various departments that are
best suited to their personal interests and career ambitions.

PSO6- Instruments/Techniques usage: The use of various instruments/ techniques and their
optimal usage can elucidate students to gain formal knowledge about the practicals as well
as creates an opportunity to explore the further extent.

PSO7- Scientific Method: hypothesis generation and testing, including the development of
theoretical and practical skills in the design and execution of experiments

PSO8- Scientific Communication: the development and execution of oral and writing skills
necessary for effective communication of experimental results, the ability to think critically
regarding a discipline topic, and the conveyance of scientific principles to audiences of
both scientists and non-scientists.



PSO9- The study of Microbiology will impart in-depth understanding of basic aspects of
microbiological science pertaining to industrial applications. The courses of Industrial
Microbiology & Fermentation Technology, Genetic Engineering, Microbial Genetics, Bio-
analytical Techniques, Molecular Microbial Physiology, Agriculture & Environmental
Microbiology, Animal Biotechnology, and Vaccinology will make the students ready to
contribute to Molecular, Biochemical, Industrial, medical and other basic and applied
applications of better understanding of the key principles of microbial functioning at an
advanced level better awareness of the major issues at the forefront of the discipline will
possess an in-depth understanding of the area of Biotechnology chosen for research
emphasis ability to design and carry out experiments (safely) and to interpret experimental
data production of substantial original research of significance and quality sufficient for
publication ability to present their work through written, oral, and visual presentations,
including an original research proposal awareness of ethical issues in Biotechnology
research and careers options

Course Code: 6SMBT101
Course Name: CELL BIOLOGY & BIOMOLECULES

Course Objective

Students will understand the structures and purposes of cellular components.

Course Outcome

Students will be able to explain the basic concepts of cell biology and biomolecules.

Course Code: 6SMBT102
Course Name: TOOLS AND TECHNIQUES

Course Objective

The use of biological processes or organisms for the improvement of the characteristics of
plants, animals.

Course Outcome

Providing powerful and useful tools, in a continuum of technical evolution that contributes
or could contribute to the improvement of crop production.

Course Code:6SMBT103
Course Name: MICROBIAL PHYSIOLOGY

Course Objective

The objective of this course are to learn the fundamentals of molecular microbial



physiology.

Course Outcome
e Study of how microbial cell structures, growth and metabolism function in living
organisms.

Course Code: 6SMBT104
Course Name: GENETIC ENGINEERING

Course Objective

e The objective of this process is to introduce the physiological and physical or
characteristics.

Course Outcome

¢ QGenetic engineering eliminates and has an array of technical and ethical concerns that make
it not feasible.

Course Code: 6SMBT201
Course Name: Biostatistics and Computer Application

Course Objective
e The basic objective of this course is to get familiar with biostatistics and computers.

Course Outcome
e Students will be able to understand biostatistics and apply in research.

Course Code: 6SMBT202
Course Name: Molecular Biology

Course Objective
e Molecular biology deals with nucleic acids and protein and how these molecules interact
within the cell to promote proper growth division and development.

Course Outcome
e Molecular biology gives you in-depth knowledge of biological and/or medicinal processes
through the investigation of the underlying molecular mechanisms.



Course Code: 6SMBT203
Course Name: Environmental Biotechnology

Course Objective
¢ One of the main objectives of environmental biotechnology is the conservation of resources
via the recycling of waste materials.

Course Outcome
e Environmental biotechnology is a system of scientific and engineering knowledge related
to the use of microorganisms and their products in the prevention of environmental
pollution through biotreatment of solid, liquid, and gaseous wastes, bioremediation of
polluted environments and biomonitoring of environment and treatment processes.

Course Code: 6SMBT204
Course Name: Macromolecules and Enzymology

Course Objective
e This course will introduce the general structure and function of the biological
macromolecules. Basic knowledge of enzyme kinetics, the parameters of the enzymatic
reaction.

Course Outcome
e Students will gain an enhanced overall understanding of macromolecules and enzymology.

Course Code: 6SMBT301
Course Name: Animal Biotechnology

Course Objective
e Is to reduce the environmental impact of livestock farming.

Course Outcome
e Animal biotechnology introduces applications of animal biotechnology and implications
for human future prospects.

Course Code: 6SMBT302
Course Name: Biology of Immune System

Course Objective
e Describes surface membrane barriers and their protective functions.



Course Outcome
e Physicians often observe immune system improvements in health on a clinical level.

Course Code: 6SMBT303
Course Name: Bioprocess Engineering & Technology

Course Objective

e The course provides the basics of microbiology to build a foundation for more advanced
studies in biotechnology.

Course Outcome
e Analyze and identify Limiting factors in a bioprocess and propose solutions to address
biological and engineering problems.

Course Code: 6SMBT304
Course Name: BACTERIAL GENETICS

Course Objective
e The purpose of the course is to teach the students about basics and advanced concepts of
bacterial Genetics and ensuring that students acquire an extensive and sound knowledge
base for future studies.

Course Outcome
e After the completion of the course, the students would acquire the knowledge of plasmid
bacteriophage and gene transfer in bacteria. They would learn advanced techniques of
restriction modification. They would also be acquainted with methodological concepts and
tools needed to acquire top-level skills in the field of bacterial genetics.

Course Code: 6SMBT305
Course Name: Clinical Pathology

Course Objective
e To understand basic histology and cytology.
e To learn different method involved in the processing of tissue
e To understand the principle of various test at pathology lab

Course Outcome
e Student will learn basic histology and cytology.
e learn different and understand method involved in the processing of tissue
e learn and understand the principle of various test at pathology lab



Course Code: 6SMBT306
Course Name: Traditional cancer therapies

Course Objective
The aim of the study is to know about:
e The basics of cancer its types and the etiology of cancer
e The several diagnostic method for several types of cancer
e The traditional and advanced therapy for the cancer treatment

Course Outcome
At the end of this course students will be able to:
e Know about cancer and their several types
e Have the information regarding various cause for the cancer
e Understand what are the therapies and treatment Module for the cancer patient

Course Code: 6SMBT307
Course Name: Medical Biotechnology

Course Objective
e Develops basic skills necessary to work in the medical biotechnology laboratory.

Course Outcome
e The student will be able to identify common infectious agents and the diseases that they
cause.

Course Code: 6SMBT308
Course Name: Food Microbiology

Course Objective
e In this course, the study of microorganisms involving both beneficial and deleterious
effects of microbes on the quality and safety of processed and raw food materials.

Course Outcome
e The student has knowledge of how food poisoning, food spoilage, preservation of food is
dealt under food microbiology.



Course Code: 6SMBT309
Course Name: Plant Biotechnology

Course Objective
e The objective of the course is to give student new knowledge and widening of the
knowledge acquired in other course by handling of classical and modern plant
biotechnology.

Course Outcome
e The course will provide an overview of plant biotechnology with focus on industrial
applications

Course Code: 6SMBT310
Course Name: FOOD SCIENCE &TECHNOLOGY

Course Objective
e To convey better knowledge among the students about modern day food biotechnology, its
associated techniques like packaging etc and Food safety and Quality control.
e To ensure better quality of education by continuous monitoring and review of performance
and counseling students.

Course Outcome
e Food biotechnology has a great scope at present and in future. As there is increasing
popularity and explosive growth, there are plenty of opportunities available in Food
Biotechnology field. Students get training and skill development in the field of food
biotechnology such as: Biotech foods and supplements as GM foods, food from fungi,
algae and bacteria and their large scale production.

Course Code: 6SMBT401
Course Name: ENZYME TECHNOLOGY

Course Objective
e This Enzyme-Technology oriented course covers the applications of enzymes in various
industries; classification of enzymes on the basis of their structures, functions and their
salient features; How enzymes work and their regulation; Strategies being adopted for
production, isolation, purification and Characterization of enzymes at laboratory and
industrial scale from plant, animal and microbial sources; Strategies for immobilization
and engineering of enzymes etc.



Course Outcome
e This foundation course on Enzyme Technology will help the students to understand the
nature, structure, function, kinetics, specificity, categories and regulation of enzymes. The
students will get acquainted with their role in various sectors and how their structure can
be modified to make them industrially suitable.

Course Code: 6SMBT402
Course Name: BIOINFORMATICS

Course Objective
e The aim of this course is to introduce the students to the basics of bioinformatics. This
includes teaching the basis of the biological system via information and technology.

Course Outcome
e After completing the course, students will be able to learn various methods of shortlisting,
analyzing, interpreting the vast biological data generated in in vitro and in vivo
experiments. They will also learn application of various bioinformatics tools that will help
in generating more accurate predictions.

Course Code: 6SMBT403
Course Name: Clinical Biochemistry

Course Objective
e Overview of various disorder due to defect in the metabolism of biomolecules.
e To know about Electrolytes and acid base balance
e To learn in detail about hormonal disbalance.

Course Outcome
e Student will be able to understand various disorder due to defect in the metabolism of
biomolecules.
e They will learn about Electrolytes and acid base balance
e Learn and understand in detail about various hormonal disbalance.

Course Code: 6SMBT404
Course Name: Pharmaceutical Biotechnology

Course Objective
e In this course, generally pharmaceutical microbiology provides knowledge of the presence
of bacteria, yeasts, moulds, viruses and toxins in pharmaceutical raw material.



Course Outcome
e This course is to help student will be able to develop expertise in identification, cultivation
and counting of microorganisms, preparation and sterilization of bacterial culture, various
staining techniques, aseptic processing etc.

Course Code: 6SMBT405
Course Name: Microbial techniques

Course Objective
e To aquaint students with basic techniques in Staining and Sterilization

Course Outcome
e To impart the knowledge of growth of microorganisms

Course Code: 6SMBT406
Course Name: Biological chemistry

Course Objective
e The course aims to provide an advanced understanding of the core principles and topics of
Biochemistry and their experimental basis, and to enable students to acquire a specialized
knowledge and understanding of selected aspects by means of a stem/branch lecture series
and a research project.

Course Outcome
e At the end of the course students will be able to demonstrate broad knowledge of the
biomolecules, machinery and information flow within living cells, and an appreciation of
how these underpin all biological processes, in both normal and diseased states

Course Code: 6SMBT407
Course Name: ETHICS PATENTING AND BIOENTERPRENURSHIP

Course Objective
e The objective of the course is to make students learn about the legal, safety and public
policy issues raised due to the rapid progress in biotechnology and development of new
products.

Course Outcome
e At the end of the course, it is expected that students have understood the basic issues of
biosafety, bioethics and IPR arising from the commercialization of biotech products. They
are now supposed to follow the regulatory framework in their future venture to ensure



product safety and benefit the society

Course Code: 6SMBT408
Course Name: GENOMICS, PROTEOMICS & BIOSAFTEY

Course Objective
e During the course students would learn about genomics including genetic features of
nuclear genomes of prokaryotes and eukaryotes, eukaryotic organelle genomes, genome
evolution and molecular phylogenetics. The course also aims to introduce the students to
the fields of proteomics and metabolomics.

Course Outcome
e After the completion of the course, it is expected that students have understood the concept
of genome, proteome and biosafety and their correlation with each other. They would
understand genetic organization of nuclear genomes of prokaryotes and eukaryotes,
features of eukaryotic organelle genomes, genome evolution and molecular phylogenetics.

Course Code: 6PRSC401
Course Name: PROJECT WORK

Course Objective
e To prepare the students with basic knowledge in the research, biochemical techniques in
order to continue their career in higher degree.

Course Outcome
e The student will identify a problem on which he/she would be able to work, identify the
scope of research on the chosen topic and will frame the objectives to be addressed in the
project.



Master of Science (Botany)
Programme Code: 04PGR005

PROGRAM EDUCATIONAL OBJECTIVE (PEQO’s)

The program of M.Sc. Botany is designed with an objective to encourage and support the growing
demands and challenging trends in the educational scenario. The program focuses on the all-round
development of the students to face the competitive world. The objectives of the program are as
follows:

To understand the scope and significance of the discipline.

To imbibe love and curiosity towards nature through the living plants.

To make students open-minded and curious, we try our best to enhance and develop a
scientific attitude.

To make the students exposed to the diverse life forms.

To make them skilled in practical work, experiments, laboratory equipment and to interpret
correctly on biological materials and data.

To encourage the students to do research in related disciplines.

To develop the ability of the students to transform the society through their education.

PROGRAM OUTCOMES (PO’s)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings towards Flora.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues related to plants(Flora) and participate in civic life through
volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development.

Self-directed and life-long learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in Botanical practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Botany, Instrumentation & Technology.



e Technical Skills: Develop an ability to use various instruments and equipment with an in
depth knowledge on standard operating procedures for the same.

e Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Botany &
Botanical Sciences.

e Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modelling to complex issues of Botany.

e The Society: Apply regional Botanical reasoning for Plants informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

e Problem analysis

e Conduct investigations of complex problems

e Design/Development of Solutions

¢ Individual and Teamwork

PROGRAM SPECIFIC OUTCOME

e PSO1: Identification and taxonomy of plants through different taxonomic description of
plants.

e PSO2: To get a better understanding of different families of plants in the angiosperms and
gymnosperms.

e PSO3: To get the techniques involved in plant tissue culture and plant breeding.

e PSO4: To perform a detailed study about the different types of microbes viz. bacteria,
Cyanobacteria, algae and fungi.

Course Code: 6SMBO101
Course Name: Biology and Diversity of Algae, Bryophytes, Pteridophytes and Gymnosperms

Course Objective
e To acquaint the students about the morphology, biology and importance of algal organisms,
Bryophytes, Peridophytes and gymnosperms

Course Outcomes
e The course will enable students to know the earlier plants, their vegetative and reproductive
structures and their importance.

Course Code: 6SMBO102
Course Name: BIOLOGY AND DIVERSITY OF VIRUSES, BACTERIA AND FUNGI

Course Objective
e To acquaint the students about the morphology, characters and importance of different



microorganisms

Course Outcomes

The course will enable students to know about different types of microorganisms viz.
Bacteria, Viruses, Fungi and Cyanobacteria

Course Code: 6SMBO103
Course Name: MORPHOLOGY, ANATOMY AND TAXONOMY OF ANGIOSPERM
PLANT

Course Objective

To understand the various kinds of plants on the surface of earth with their names,
affinities, geographical distribution, habit characteristics and their economic importance.
To understand the diversities of plant kingdom and their relation to evolution of plants. A
systematic reconstruction of plant kingdom can be made only after the complete knowledge
of the individual plants.

To understand the various aspects of plant nomenclature and classification.

To understand the classical and modern trends of Angiosperm taxonomy

To understand the salient features of angiosperm families

Course Outcomes
On completion of this course, the students will be able to:

Acquire basic skills on the plant taxonomy with special reference to Angiosperms
[lustrate the types; merits and demerits of various system of classification

Identify the angiosperms families with specific key characters; learn various advanced
tools to study plant taxonomy

Course Code: 6SMBO104
Course Name: PLANT STRUCTURE AND DEVELOPMENT

Course Objective
To enable the students:

To understand the development of SAM and RAM
To understand the Mechanism of Seed Germination and growth
To understand the principles of microscopy

Course Outcomes
On completion of this course, the students will be able to:

Understand the various developments of SAM and RAM
Describe the mechanism of seed germination and seed growth



Understand the process of microscopy

Course Code: 6SMBO0O201
Course Name: PLANT PHYSIOLOGY, BIOCHEMISTRY AND METABOLISM

Course Objective

Demonstrate an understanding of how water moves in plants at both molecular and
organismal levels.

Demonstrate an understanding of the biochemical processes of photosynthesis, glycolysis,
citric acid cycle, and electron transport.

Use simple laboratory skills in scientific measurements. 4. Write a scientific research paper.
The field of plant physiology includes the study of all the internal activities of plants-those
chemical and physical processes associated with life as they occur in plants.

A program that focuses on the scientific study of the cell and molecular plant biology and
physiology, water relations and transpiration and mineral nutrition, especially nitrogen
metabolism.

Fundamental processes such as photosynthesis, respiration and plant hormone functions.
During this course you also will learn how plant growth and development and their
tropisms, nastic movements, photoperiodism, photomorphogenesis, circadian rhythms
under different environmental conditions.

Identify the organs and tissue systems of plants, and explain their respective functions.
Describe the principal cell types comprising each tissue system.

Identify location and function of apical meristems, and describe their general structure.
Distinguish secondary from primary tissues in woody stem and root growth

Understand how to apply the basic concepts of Plant Physiology in other disciplines of
agriculture.

To understand, to know and discuss the concept of physiological processes of plants.
Understand and describe the distribution of metabolic processes in the cell.

Understand the importance of mineral nutrition, transpiration, photosynthesis and
respiration of plant organisms.

To understand and explain the processes of growth and development of plants.

Course Outcomes

Understand how to apply the basic concepts of Plant Physiology in other disciplines of
agriculture.

To understand, to know and discuss the concept of physiological processes of plants.
Understand and describe the distribution of metabolic processes in the cell.

Understand the importance of mineral nutrition, transpiration, photosynthesis and
respiration of plant organisms.



To understand and explain the processes of growth and development of plants.

Course Code: 6SMBO0O202
Course Name: BIOLOGY AND DIVERSITY OF GYMNOSPERMS

Course Objective

Be able to compare and contrast the characteristics of seed, non-seed, and nonvascular
plants. To do this completes the table below.

Be able to list the uses of some common gymnosperm plants, such as pines and ginkgoes.
Be able to list some of the uses of flowering plants.

It has been stated that the ancestor of flowering plants most likely was a gnetalean plant
(or at least a plant closely related to them). What evidence supports this?

How might the fact that a species in monoecious or dioecious affect your decision to use it
as a crop plant? As a landscape plant?

Discuss the type of seeds produced by gymnosperms, as well as other characteristics of
gymnosperms

State which period saw the first appearance of gymnosperms and explain when they were
the dominant plant life

List the four groups of modern-day gymnosperms and provide examples of each

Course Outcomes

List the feature of an organism that is needed to qualify it as a plant.

List examples of plants.

Define the term alternation of generations.

Diagram the life cycle of a moss and compare it to the life cycle of a fern.
Know the differences among the plant groups.

Describe the evolutionary relationships among plants.

Explain how plants adapted to terrestrial habitats.

Describe the advantage of vascular tissue to plants.

Differentiate among roots, stems, and leaves.

Distinguish between vascular and nonvascular tissue.

Compare gymnosperms and angiosperms.

Defneand contrast homospory and heterospory

Discuss the evolutionary advantage of heterosporty over homospory
Identify the parts of a seed and discuss why reproducing by seeds is an advantaged
compared to reproducing by spores

Discuss the life cycle of a pine.



Course Code: 6SMBO0O203
Course Name: PLANT RESOURCE UTILIZATION AND CONSERVATION

Course Objective
To enable the students:

To understand the threats of air, soil and water pollution
To understand the economic importance of different plants
To understand the various threats of biodiversity and the strategies for conservation

Course Outcomes
On completion of this course, the students will be able to:

Understand the various uses of plants; biodiversity status, loss and management strategies.
Describe economically important plants with binomial names, family and uses

Analyse the biogeography, status and loss of biodiversity, initiatives for biodiversity
conservation

Course Code: 6SMBO204
Course Name: CELL BIOLOGY AND GENETICS

Course Objective

Students will understand the structures and purposes of basic components of prokaryotic
and eukaryotic cells, especially macromolecules, membranes, and organelles

Students will understand how these cellular components are used to generate and utilize
energy in cells

Students will understand the cellular components underlying mitotic cell division.
Students will apply their knowledge of cell biology to selected examples of changes
orlosses in cell function. These can include responses to environmental or physiological
changes, or alterations of cell function brought about by mutation.

Students will learn the basic principles of inheritance at the molecular, cellular and
organismal levels.

Students will understand causal relationships between molecule/cell level phenomena
(“modern” genetics) and organism-level patterns of heredity (“classical” genetics)
Students will test and deepen their mastery of genetics by applying this knowledge in a
variety of problem-solving situation.

Course Outcomes
After completing this course, the students will be able to:

Understand how to apply the basic concepts of Plant Physiology in other disciplines of
agriculture.
To understand, to know and discuss the concept of physiological processes of plants.



Understand and describe the distribution of metabolic processes in the cell.

Understand the importance of mineral nutrition, transpiration, photosynthesis and
respiration.

To understand and explain the processes of growth and development of plants.

Course Code: 6SMBO301
Course Name: BIOTECHNOLOGY AND TISSUE CULTURE

Course Objective

To develop understanding of industrial processes for production of antibiotics, enzymes
etc.

To develop understanding of techniques for tissue culture, cell culture and organ
transplantation.

Explain the various components of plant tissue culture media, e.g. minerals, growth factors,
hormones, and what

governs the choice of components,

Explain the various steps taken to establish and optimise media for particular purposes in
particular species, without the aid of texts

Explain and perform some of the more advanced techniques, e.g. embryo rescue, and
protoplasting.

Establish and maintain plants in tissue culture and micropropagation, including
morphogenesis

Investigate and define a protocol to establish an unknown species and test its response
Explain the various cell lines used in tissue culture and their origins and uses

Course Outcomes

Discuss the different applications of biotechnology

Understand the importance of cells to genetic engineering.

Know the natural function of restriction endonucleases and how a normal bacterial cell
protects its DNA from their activity.

Understand how insulin is produced using bacterial cells and importance to gene
technology.

Describe techniques used to characterize DNA and Axenic culture of cell

Course Code: 6SMB0O302
Course Name: MOLECULAR BIOLOGY OF PLANTS

Course Objective
To enable the students:



e An in-depth study on Structure and organization of D.N.A., Replication Process,
Transcription process,

e Translation process and Mutagenesis.

e To expose the students on the understanding of various techniques of gene mapping and
sequencing for molecular studies.

Course Outcomes
On completion of this course, the students will be able to:
e Understand in-depth knowledge on Molecular Biology
e Understand in detailed mechanisms of DNA Replication
e Understand the overall concepts of Transcription, Translation
e Understand the process of Mapping and sequencing of genome

Course Code: 6SMBO303
Course Name: PLANT PATHOLOGY

Course Objective
e Tointroduce concepts and principles of plant pathology. Study of interaction between plant
and pathogen in relation to the overall environment and mechanism of disease development
by pathogens.

Course Outcomes
¢ Students will know about concept of diseases, knowledge and awareness of diseases, causal
agents of plant diseases, identification methods and management of crop diseases.

Course Code: 6SMBO304
Course Name: PLANT REPRODUCTION

Course Objective

To enable the students:
e To understand the various aspects of plant floral parts, development and reproduction
e To understand the various aspects of embryology and apomixis

Course Outcomes

On completion of this course, the students will be able to:
e Discuss the structural elements of plants floral parts and reproduction
e Discuss the Pollination, embroyology and apomixes



Course Code: 6SMBO305
Course Name: PLANT ECOLOGY

Course Objective
e To Distinguish between species, populations, communities, ecosystems biomes and
Understand the factors that affect population size, density, distribution, and dynamics.

Course Outcomes
e By understanding the concepts of ecological principles and environmental issues, the
student will be able to develop attitude, value system and ethics towards environment
related issues.

Course Code: 6SMBO306
Course Name: PLANTS & SOCIETY

Course Objective

e Students will gain an appreciation for the plants in their world.

e Students will develop an understanding of how plants grow.

e Students will gain an understanding of how plants are used by people.

e Students will be able to identify and label the basic parts of a plant, including: root, stem,
leaves, flower, and petals, by creating their own flower and explaining it to the teacher or
their classmates.

e Introduce children to the concept that plants have various parts.

e Help students to understand the basic functions of each of these structures.

e Children will learn about plants and the elements (food, water, and sun) necessary for plant
growth.

Course Outcomes

e Plants are like other organisms in regard to: basic metabolism, sexual reproduction, clonal
reproduction, hormonally regulated development, ability to respond to the environment,
diversity and evolution.

e Plants are unique organisms in: their varied life histories - especially a sporic one with
alternation of generations; their role as primary producers in food webs, serving as the
interface organisms between the organic and inorganic worlds viamineral assimilation and
photosynthesis; and the oxygenation of the atmosphere.

e Plants serve as an important source of products: food, fiber, flavorings, feed, fuel,
pharmaceuticals, etc.



Course Code: 6SMBO401
Course Name: TOOLS AND TECHNIQUES

Course Objective

Utilize safety measures and equipment

Use a bright field microscope to view and interpret slides

Properly prepare slides for biological examination

Properly use aseptic techniques for the transfer and handling of microorganisms and
instruments

Use appropriate biological media and test systems

Use standard biology laboratory equipment correctly

Course Outcomes

Students will be able to acquire, articulate, retain and apply specialized language and
knowledge relevant to biology.

Students will acquire and demonstrate competency in laboratory safety and in routine and
specialized biological laboratory skills applicable to biological research or clinical
methods, including accurately reporting observations and analysis.

Students will communicate scientific concepts, experimental results and analytical
arguments clearly and concisely, both verbally and in writing.

Students will demonstrate engagement in the biology discipline through involvement in
research or internship activities, the biology Student Association club (MSA) and outreach
or mentoring activities specific to biology.

Course Code: 6SMB0O402
Course Name: EVOLUTIONARY AND ECONOMIC BOTANY

Course Objectives

Describe the theory of natural selection.

Explain how new species arise.

Construct a phylogenetic tree.

Explain the mechanisms which underlie evolution at the molecular level.

to identify the following crops: Sorghum, Maize, Rice, and Wheat

to know the origin, distribution, spread and taxonomy of the above listed crops
to be able to describe morphological feature

to know the economic importance of the listed crops.

Course Outcomes

Acknowledge the economic uses of plants in modern society.



Acquire an increased awareness and appreciation of plants & plant products encountered
in everyday life.

Develop scientific insights into the development of many plant products that have shaped
our society.

Appreciate the diversity of plants and the plant products in human use;

Understand the biological reasons why certain plant resources are important;

Explain the geographical, historical, and cultural contributions of economically important
plants on the development of human culture.

Understand the conditions & consequences of natural selection; & describe different modes

Course Code: 6SMBO403
Course Name: METHODS IN BIOLOGY APPLIED BIOLOGY INSTRUMENT,
BIOSTATISTICS AND COMPUTER

Course Objectives

Describe the roles biostatistics serves in the discipline of public health.

Describe basic concepts of probability, random variation and commonly used statistical
probability distributions.

Describe preferred methodological alternatives to commonly used statistical methods when
assumptions are not met.

Distinguish among the different measurement scales and the implications for selection of
statistical methods to be used based on these distinctions.

Apply descriptive techniques commonly used to summarize public health data.

Apply common statistical methods for inference.

Apply descriptive and inferential methodologies according to the type of study design for
answering a particular research question.

Apply basic informatics techniques with vital statistics and public health records in the
description of public health characteristics and in public health research and evaluation.
Interpret results of statistical analyses found in public health studies.

Develop written and oral presentations based on statistical analyses for both public health
professionals and educated lay audiences.

Capability to build statistical model over real health data.

Estimate and compare efficiency of models.

Use statistical software to analyze health —related data.

Be able to explain the advantages of a Bayesian data analysis.

Perform univariate data analysis for continuous and categorical variables.

Interpret inferential findings within Bayesian thinking (e.g. credible intervals, hypothesis
testing). Conduct inference via posterior simulation and simulations tool.



Course Outcomes

e Draw conclusions or make predictions based on data summaries or statistical analyses.

e Design research studies in collaboration with physicians, life scientists, or other
professionals.

e Analyze clinical or survey data using statistical approaches such as longitudinal analysis,
mixed effect

e logistic regression analyses, and model building techniques.

e Provide Biostatistician consultation to clients or colleague

Course Code: 6SMB0O404
Course Name: ETHNO BOTANY

Course Objective
To enable the students:
e To proper documentation and presentation of traditional knowledge about plants.
e To use important plants by the tribal communities for various purposes.
e (Conservation natural growing plants and socioeconomic impacts.
¢ Ethno botany solve human problem of nutrition health care and life support system.

Course Outcomes
On completion of this course, the students will be able to:

e To express the historical development of ethno botany. Recognize and identify important
plant species.
e Explain ethno botanically uses of plants. Detail their native habitats and cultivated lands.

Course Code: 6PRSC401
Course Name: Project Work

Course Objective
e To prepare the students with basic knowledge in the research, botanical techniques in order
to continue their career in higher degree.

Course Outcome
e The student will identify a problem on which he/she would be able to work, identify the
scope of research on the chosen topic and will frame the objectives to be addressed in the
project.



Master of Science (Zoology)
Programme Code: 04PGR006

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Master’s programme in Zoology is to equip the students to apply the
knowledge of Taxonomy and receptor mechanisms of lower to higher Invertebrates and
Vertebrates.

The laboratory training and behavioral analysis of animal in Zoological Garden, Santury
Biosphere reserve and natural environment included to prepare the students for their
careers in the wildlife area.

The student have a knowledge of different culture Skill viz Pearl Culture, Lac —Culture,
Sericulture and Poultry keeping. Protozoa, rats, mites, insect diseases and control to
develop own Business, marketing and self employment.

The goal is to impart student the knowledge and skills which are contemporary and useful
to them as well as for society. The student will write the standard operating protocols
(SOPs) and identify requirement for experimental animal, ethics and welfare.

PROGRAM OUTCOMES (PO’s)

[PO.1.] Critical Thinking: Take informed actions after identifying the assumptions that
frame our thinking &amp; actions

[PO.2.] Effective communication: Speak, read, write &amp; listen clearly in person and
through electronic media in English and in one Indian Language, and make meaning of the
world by connecting people, ideas, books, media and technology.

[PO.3.] Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

[PO.4.] Effective citizenship: Demonstrate empathetic social concern and the ability to
act with an informed awareness of issues and participate in civic life through volunteering.
[PO.S5.] Ethics: recognize different value systems including your own, understand the
moral dimensions of decisions and accept the responsibility for them.

[PO.6.] Environment and sustainability: Understand the issues of environmental
contents and sustainable development.

[PO.7.] Self-directed and life-long learning: Acquire the ability to engage in independent
and life-long learning in the broadest context of socio-economic and socio technological
changes &amp; develop an aptitude for continuous learning and professional development
with ability to engage in zoological practices and education program.

[PO.8.] Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of zoology, Instrumentation &amp; Technology.

[PO.9.] Technical Skills: Develop an ability to use various instruments and equipment
with an in depth knowledge on standard operating procedures for the same.



[PO.10.] Research & Development: To Demonstrate knowledge of identifying a problem,
critical thinking, analysis and provide rational solutions in different disciplines of zoology
&amp; zoological Sciences.

[PO.11.] Modern Tool Usage: Develop appropriate technique, resources and IT tools for
prediction and modelling to complex issues of zoology.

[PO.12.] The Society: Apply regional zoological reasoning informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

[PO.13.] Problem analysis

[PO.14.] Conduct investigations of complex problems

[PO.15.] Design/Development of Solutions

[PO.16.] Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’s)

PSO1- Animal and byproduct Industry applications of better understanding of the key
principles of export and packaging at an advanced level.

PSO2-To get better awareness of the culture of animal product at the forefront of the
discipline of Zoology.

PSO3-Possess an in-depth understanding of the area of Zoology & Zoogeographical
distribution of animal chosen for research emphasis

PS04-Ability to design and carry out experiments (safely) and to interpret experimental
data

PSOS5-Production of substantial original research of significance and quality sufficient for
publication of ability to present their work through written, oral, and visual presentations,
including an original research proposal awareness of ethical issues in Zoology, Animal
Behavior &Toxicological research and careers options.

Course Code: 6SMZ0101
Course Name: Biosystematics, Taxonomy and Evolution

Course Objective

This paper is aimed to introducing the students for the salient features of Taxonomy and
Evolution.

Course Outcomes

Classify animals on the basis of their relation to other animals by body structure, external
characters, development and DNA.

Apply the International rules of Nomenclature to give a scientific name to animals which
are found during research.

Understand the gradual development and evolutionary history of different kinds of living



organisms from earlier forms over several generations.

e Understand and demonstrate the internal anatomy of various animals, biodiversity and
related indices.

Course Code: 6SMZ0102
Course Name: Structure & Function of Invertebrates

Course Objective
e This paper is aimed to introducing the students for structure & function of Invertebrate.

Course Outcomes
e Understand the structure and organization of invertebrate animals.

e Explain modifications in various functions of animals during transition from invertebrates
to vertebrates.

e Discuss the evolutionary significance of larval forms of invertebrates.

e Identify invertebrates and homology, analogy and modifications of mouthparts in relation
to feeding habits.

Course Code: 6SMZ0103
Course Name: Quantitative Biology, Biodiversity and Wildlife

Course Objective
e This paper is aimed to Quantitative Biology, Biodiversity and Wildlife.

Course Outcomes:
e To understand quantitative approaches and technologies involved in research.
e To identify diversity of fauna on earth and implement conservation measures to save
diversity
e To understand importance of wildlife and conservation measures, National parks and
Sanctuaries.
e Analyse biological data mathematically and statistically

Course Code: 6SMZ0104
Course Name: Biomolecular and Structural Biology

Course Objective

e This paper is aimed to introduce molecular biology viz Amino acid, DNA, RNA and
Enzyme.



Course Outcomes
e To explain Biomaterial, Nanoparticles and their importance.

e To understand biological reactions, structure of protein, carbohydrates fats,nucleic acids
and their metabolism.

e To develop a knowledge of enzymes and mechanism of their action in various biological
reactions.

e To understand the process of gene expression & protein synthesis.

Course Code: 6SMZ0201
Course Name: General and Comparative Animal Physiology and Endocrinology

Course Objective
This paper is aimed to introducing the students for comparative Animal Physiology &
Endocrinology

Course Outcomes
e Understand all physiological processes of vertebrates & analyse them biochemically

e C(Correlate the comparative physiology of the systems and understand their regulation &
control

e Compare the structure, functions and regulation of the receptor organs of vertebrates
e Understand the structure, function and regulation of endocrine & neuroendocrine glands.

Course Code: 6SMZ0202
Course Name: Population Ecology and Environmental Physiology

Course Objective
e This paper is aimed to introducing the students for Population Ecology & Environmental
Physiology

Course Outcomes

e Understand population and its characters and regulation.

e Correlate physiological adaptations to environment and pollution, control measures for
environmental degradation.as well as risk factors to human health.

e Understand limiting factors, predator-prey relationships and physiological responses of the
body to environment.

e Demonstrate the methods of relaxation of Stress and body by Yoga, Meditation, Asana &
Pranayam



Course Code: 6SMZ0203
Course Name: Tools and Techniques In Biology

Course Objective
e This paper is aimed to Tools & techniques in Biology.

Course Outcomes
e Explain Microscopy, Colorimetry, Chromatography principle, process, applications and
working of related instruments.
e Demonstrate Microbiological, Cytological, Histological, Molecular biological techniques.
e Apply and demonstrate Immunological Surgical Immunodetection and Cell culture
techniques.

e Understand Cryopreservation, Radioisotope and Isotope techniques and applications of all
the techniques in biology.

Course Code: 6SMZ0204
Course Name: Molecular Cell Biology and Genetics

Course Objective

e This paper is aimed to introduce molecular cell Biology viz Amino acid, DNA,RNA
,protein and Enzyme

Course Outcomes
e Explain Biomembranes and the processes of Cell-cell signalling and cell-cell adhesion.
e Understand the process of Sex determination and details of Human chromosomes &
Human chromosome project.
e Understand gene libraries, Transgenic and Knockout animals.
e Understand various genetic processes and their applications to biological systems

Course Code: 6SMZO 301
Course Name: Comparative Anatomy of Vertebrates

Course Objective

e This paper is aimed to introducing the students for the salient features of Comparative
anatomy of all Vertebrates.

Course Outcomes
e Knowledge of Origin, Evolution and general organisation of Chordates.
e Knowledge of Evolution of heart , lungs and urino-genital organs of vertebrates
e Knowledge of comparative anatomy of all systems of vertebrates.



Knowledge of flight and aquatic adaptations in birds and mammals.

Course Code: 6SMZO 302
Course Name: Limnology

Course Objective

This paper is aimed to introducing the students for morphometric analysis and Zonation

Course Outcomes

Knowledge of morphometry, physico-chemical and biological characteristics of fresh
water bodies.

An understanding of the significance of aquatic flora, fauna, insects, birds and macrophytes
in water bodies.

Knowledge of pollution of rivers, causes and control measures.

Knowledge of legislation and regulation on discharge of industrial effluents and domestic
wastes in rivers and reservoirs.

Course Code: 6SMZ0O303
Course Name: Ecotoxicology

Course Objective

This paper is aimed to awareness of Toxicant, heavy metal toxicity and environmental
pollution and ecological impact assessment

Course Outcomes

To develop an understanding of environmental biology, productivity and pollution.

To develop knowledge of Toxicity of foods, pesticides and agrochemicals among
youngers.

To know public health hazards due to natural disasters and occupation.

To know the process of recycling and reuse technologies of solid and liquid waste.

Course Code: 6SMZ0304
Course Name: Animal Behavior and Neurophysiology

Course Objective
From this paper introduced about the animal behavior and its neurophysiology.

Course Outcomes

Understand neurophysiology of perception memory, domestic animal and human
behaviour.



e Analyse processes at different levels and neurophysiology of sensory processing of animal
behaviour.

e C(lassify behavioral patterns, communication, learning and memory.

Course Code: 6SMZ0305
Course Name: Animal Experimentation Ethics & Testing

Course Objective
e M.Sc. student are exposed to a variety of advanced methods and principles which they
could employ in research.

Course Outcomes
e The goal is to impart Student the knowledge and skills which are contemporary and useful
to them. The student will write the standard operating protocols (SOPs) and identify
requirement for equipment and reagents.

Course Code: 6SMZ0306
Course Name: Aquaculture

Course Objective
e This paper is aimed to introduce Prawn, Fish, Frog, Pearl Culture, Apiculture, Lac —Culture
and Sericulture.

Course Outcomes
e Develop a knowledge of farming of aquatic organisms for increasing food production and
animals beneficial to human.
e Observe culture techniques, farm management and hatchery operations.
e Analyse harvesting and marketing strategies.
e Understand the technique of fish preservation and Water quality monitoring techniques.

Course Code: 6SMZ0O307
Course Name: Gamete Biology Development and Differentiation in Vertebrates

Course Objective
¢ In this paper the student introduced about the morphology of sperm and ovum or its chemic
composition etc

Course Outcomes
e Understand reproductive physiology and development in mammals
e Develop a deep knowledge of the role of endocrine secretion in regulation of reproductive



cycle
e Understand the process of differentiation of eggs and sperms before fertilization.
e Develop a knowledge of cryopreservation technique and stem cell disorders

Course Code: 6SMZ0308
Course Name: Ipr and Glp

Course Objective
e M.Sc. student are exposed to a variety of advanced methods and principles which they
could employ in research.

Course Outcomes
e The goal is to impart student the knowledge and skills which are contemporary and useful
to them. The student will write the standard operating protocols (SOPs) and identify
requirement

Course Code: 6SMZ0401
Course Name: Fish Structure and Function

Course Objective
e This paper are introduced about origin and evolution of fish, Fish structure And Function

Course Outcomes
e Know the functional anatomy of all organ systems of fish
e Understand migration and adaptations in fishes.
e Observe the phenomenon of Parental care in various fishes and importance of electric
organs in fishes.
e Understand the significance of Colouration, luminous and poisonous organs of fish.

Course Code: 6SMZ0402
Course Name: Wild Life Conservation

Course Objective
e From this paper are study about the values of wild life, its habitat & management also.

Course Outcomes
e Student able to wild life -Values of wild life, positive and negative. Our conservation
ethics, Importance of conservation. Causes of depletion.
e Habitat analysis, Evaluation and management of wild life.
e Physical parameters, biological , parameters and standard evaluation procedures.



e National parks & sanctuaries
e Wild life Legislation - its amendments and implementation.
e To the study of management planning of wild life in protected areas.

Course Code: 6SMZ0403
Course Name: Entomology

Course Objective
e To introduce the morphology of typical insect
e To study the general anatomy and physiology of insects.

Course Outcomes
e Student will be able to various types of Mouth parts, special Organs & Metamorphosis off
insects physiological aspects and modern concept of pest management

Course Code: 6SMZ0404
Course Name: Pisci Culture and Economic Importance of Fishes (Ichthyology)

Course Objective
e This is the elective paper this paper introduced about the economic importance of fish.

Course Outcomes

e Differentiate between natural and induced breeding in fish. Manage hatcheries and fish
farm in future.

e Develop technical knowledge of fish preservation and Shark liver oil industry.

e Identify fish by morph metric and meristic characters and apply the method in biodiversity
oriented research.

e Explain and apply genetic engineering in fishery technology.

Course Code: 6SMZ0405
Course Name: Environment & Biodiversity Conservation

Course Objective

e From this paper the students were study about the scope of environmental biology and
biodiversity.

Course Outcomes
e To the study of wild life -Values of wild life, positive and negative. Our conservation ethics
, Importance of conservation. Causes of depletion.
e Habitat analysis, Evaluation and management of wild life.



e Physical parameters ,biological , parameters and standard evaluation procedures.

e To the study of protected areas National parks & sanctuaries, community reserve,
Important features of protected areas in India, Tiger conservation , Tiger reserve in M.P,
in India, management challenges in Tiger reserve.

e Wild life Legislation - Wild Protection act - 1972, its amendments and implementation.

e To the study of management planning of wild life in protected areas.

Course Code: 6SMZ0406
Course Name: Applied Entomology

Course Objective
e To introduce classification of insects up to order level.
e To enable learners to categorize insects on the basis of morphological characteristics.
e To study the modern methods of apiculture, sericulture, lac culture to familiarize the
learners to the economic aspects of apiculture.
e To study the versatile roles of insects in agriculture.

Course Outcomes

e Student will be able to classify insect up to their respective orders. Understand the
difference in the life cycles of insects.: & various ecological importance of insects.

Course Code: 6PRSC401
Course Name: Project Work

Course Objective

e To prepare the students with basic knowledge in the research, botanical techniques in order
to continue their career in higher degree.

Course Outcomes
e The student will identify a problem on which he/she would be able to work, identify the
scope of research on the chosen topic and will frame the objectives to be addressed in the
project through research.



Doctor of Philosophy (Microbiology)
Programme Code: Ph.D001

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Ph.D. Programme in Microbiology is to equip the students to apply
the knowledge of Microbes and their uses in different field.

The laboratory training and Pathogenicity analysis of microbes in Microbiology. prepare
the students for their careers in the Medical and industrial area.

The student have a knowledge of different culture Skill viz Blood culture, Urin —Culture ,
Pus culture . Identification of microbes and their causing diseases and control to develop
own Business, marketing and self employment.

The goal is to impart student the knowledge and skills which are contemporary and useful
to them as well as for society. The student will write the standard operating protocols
(SOPs) and identify requirement for experimental Microbes, ethics and welfare.

Large scale production of microbes through fermentation process and uses of their
secondary metabolites (Byproducts) in different field.

PROGRAM OUTCOMES (PO’s)

Critical Thinking: Take informed actions after identifying the assumptions that frame
our thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues and participate in civic life through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development in terms of biotechnology.

Self-directed and long-life learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in Microbiological practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Microbiology, Instrumentation & Technology.

Technical Skills: Develop an ability to use various instruments and equipment with an
indepth knowledge on standard operating procedures for the same.



Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Biotechnology
& biotechnological Sciences.

Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modeling to complex issues of Microbiology.

The Society: Apply regional biotechnological reasoning informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’s)

PSO1-Industry applications of better understanding of the key principles of biochemical
functioning at an advanced level

PSO2-To get better awareness of the major issues at the forefront of the discipline of
Biotechnology.

PSO3-Possess an in-depth understanding of the area of Biotechnology &biochemistry
chosen for research emphasis

PSO4-ability to design and carry out experiments (safely) and to interpret experimental
data

PSOS5-production of substantial original research of significance and quality sufficient for
publication of ability to present their work through written, oral, and visual presentations,
including an original research proposal awareness of ethical issues in biochemical &
Biotechnological research and careers options.

Course Code: 5010112801
Course Name: Research Methodology

Course Objective

The objective of imparting quality and creative research with an in-depth understanding
and integrated knowledge of advanced applicable theory in the field of Microbiology.

Course Outcome

To enable for analyzing and identifying problems and provide the appropriate solution to
solve the specific problem. It also provides the educated candidates for employment which
require in the academic and non academic field.



Course Code: 5010113302
Course Name: Research and Publication Ethics

Course Objective
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome
e After learning this Course scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.

Course Code: 5040153301
Course Name: MICROBIOLOGY

Course Objective
e Scholars are exposed to different basic techniques and methods of Microbiology which are
important for advance research.

Course Outcome

e The goal is to impart scholar the knowledge and skills which are contemporary and useful
to them. Scholars will understand what are the basic knowledge for their research work and
what type of technologies they should apply.

Course Code:5040153302
Course Name: Food Parasitology

Course Objective
e the purpose of this first laboratory is to introduce you to some of the techniques that a
veterinarian uses to detect the eggs, cysts, and larvae of parasites in the feces of animals.

Course Outcome
e Students will be able to apply working knowledge of fundamental facts, concepts and
theories about marine parasitology and disease

Course Code: 5040153303
Course Name: Role of Microbiology in the Pharmaceutical

Course Objective
¢ In this course, generally pharmaceutical microbiology provides knowledge of the presence
of bacteria, yeasts, moulds, viruses and toxins in pharmaceutical raw material.



Course Outcome
e This course is to help student will be able to develop expertise in identification, cultivation
and counting of microorganisms, preparation and sterilization of bacterial culture, various
staining techniques, aseptic processing etc.

Course Code: 5040153304
Course Name: Microbial communities and Interactions

Course Objective
e The study of the composition and physiology of microbial communities in the environment.

Course Outcome
e This course is to help student will be able to develop expertise in identification, cultivation
and counting of microorganisms, preparation and sterilization of bacterial culture, various
staining techniques, aseptic processing etc.

Course Code: 5040153305
Course Name: Clinical Microbiology

Course Objective
e Develops basic skills necessary to work in the microbiology laboratory.

Course Outcome

e The student will be able to identify common infectious agents and the diseases that they
cause.



Doctor of Philosophy (Biotechnology)
Programme Code: Ph.D001

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Ph.D. Programme in Biotechnology is to equip the students to apply
the knowledge of Industrial and Technical awareness. The laboratory training and Research
analysis of Macro and Micromolecules, Industrial training and Hands on work included to
prepare the students for their careers to become entrepreneur.

The student have a knowledge of different culture Skill viz Tissue Culture, Blood —Culture,
Cell culture. Production of genetically modified new species for research and
development.

The goal is to impart student the knowledge and skills which are contemporary and useful
to them as well as for society. The student will write the standard operating protocols
(SOPs) and identify requirement for experimental organ, ethics and welfare.

PROGRAMME OUTCOME (PO’s)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues and participate in civic life through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and
sustainable development.

Self-directed and long-life learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in microbiological practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Microbiology, Instrumentation & Technology.

Technical Skills: Develop an ability to use various instruments and equipment with an
indepth knowledge on standard operating procedures for the same.

Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Microbiology &



microbiological Sciences.

Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modelling to complex issues of microbiology.

The Society: Apply regional microbiological reasoning informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

Problem analysis

Conduct investigations of complex problems

Design/Development of Solutions

Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’s)

PSO1- Significance towards Molecular level: The Physiology, Biochemistry, and Genetics
of microorganisms, including such topics as structure, function, diversity, metabolism, and
the genetics of metabolic regulation can approach to molecular microbial level.

PSO2- Significance towards Microbial Pathogenesis: the immune response and disease-
causing microorganisms, including aspects of the humoral, cell-mediated and non-specific
immune responses, as well as the molecular basis for pathogenesis

PSO3- Significance towards Environment: the taxonomic, ecological, and genetic
relationships among microorganisms, including such topics as nutrient cycling, microbial
diversity, and the biotechnological application of microorganisms can solve environmental
problems.

PS04- Significance towards Industry: This topic helps to learn manipulating organisms in
order to yield a specific product such as antibiotics, vitamins, enzymes, amino acids,
solvents, alcohol and daily products. They can also be used in an agricultural application
and use them as a bio-pesticide instead of using harmful chemicals or as inoculants and
help plant proliferation.

PSOS5- Relation of Biotechnology to other aspects of Science: The curriculum also includes
several interdisciplinary topics such as biochemistry, biophysics, bioinformatics,
biohydrometallurgy, bioremediation, biodegradation Biostatistics etc. to ensure a wide
range of options that allow students to choose modules from various departments that are
best suited to their personal interests and career ambitions.

PSO6- Instruments/Techniques usage: The use of various instruments/ techniques and their
optimal usage can elucidate students to gain formal knowledge about the practicals as well
as creates an opportunity to explore the further extent.

PSO7- Scientific Method: hypothesis generation and testing, including the development of
theoretical and practical skills in the design and execution of experiments

PSO8- Scientific Communication: the development and execution of oral and writing skills
necessary for effective communication of experimental results, the ability to think critically
regarding a discipline topic, and the conveyance of scientific principles to audiences of



both scientists and non-scientists.

e PSQO9- The study of Biotechnology will impart in-depth understanding of basic aspects of
microbiological science pertaining to industrial applications. The courses of Industrial
Microbiology & Fermentation Technology, Genetic Engineering, Microbial Genetics, Bio-
analytical Techniques, Molecular Microbial Physiology, Agriculture & Environmental
Microbiology, Animal Biotechnology, and Vaccinology will make the students ready to
contribute to Molecular, Biochemical, Industrial, medical and other basic and applied
applications of better understanding of the key principles of microbial functioning at an
advanced level better awareness of the major issues at the forefront of the discipline will
possess an in-depth understanding of the area of Microbiology chosen for research
emphasis ability to design and carry out experiments (safely) and to interpret experimental
data production of substantial original research of significance and quality sufficient for
publication ability to present their work through written, oral, and visual presentations,
including an original research proposal awareness of ethical issues in Microbiology
research and careers options

Course Code: 5010112801
Course Name: Research Methodology

Course Objective
e Objective of the course to enable Ph.D scholar to understand the methods of research &
different computer application in research and apply the knowledge and skills in
conducting research work.

Course Outcome
e After learning this scholar will be able to understand the concept and process of research
and will able to carry out their research work effectively considering the ethics of research
for usefulness of society.

Course Code: 5010113302
Course Name: Research and Publication Ethics

Course Objective
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome

e After learning this Course scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.



Course Code: 5030153301
Course Name: BIOTECHNOLOGY

Course Objective
e Ph.D. Scholar are exposed to a variety of advanced methods and principles which they
could employ in research.

Course Outcome
e The goal is to impart scholar the knowledge and skills which are contemporary and useful
to them. Scholars will understand what are the basic knowledge for their research work and
what type of technologies they should apply.

Course Code: 5030153302
Course Name: INDUSTRIAL BIOTECHNOLOGY

Course Objective
e This course helps the students to provide biologically trained students with appropriate
academic studies and industrial experience to enable them to contribute to the field of
biotechnology.
e To update students knowledge of new developments in biology of industrial relevance.
e To give students a broad understanding and experience, of technological processes
involved in biotechnological industries.

Course Outcome
At the end of the course students will be able to acquire knowledge on
e The facts, concepts, principles and theories relevant to the broad area of Biotechnology.
e The professional and ethical responsibilities of the Biotechnologist.
e Current themes and/or insights, at/or informed by, the forefront of the Biotechnology
Industry and its related disciplines.

Course Code: 5030153303
Course Name: PLANT BIOTECHNOLOGY

Course Objective
e The purpose of the course is to provide training in the science behind plant biotechnology,
an appreciation of the current scope and limits to its industrial application, and the
implications of modern methods of genetic modification for plant industries.

Course Outcome
At the end of the course the students will acquire:



¢ Anunderstanding of the theoretical background knowledge in molecular, biochemical and
plant sciences needed for an understanding of plant biotechnology.

e A working knowledge of laboratory techniques used in plant biotechnology.

e An appreciation of the issues associated with growing and using transgenic plants as food
Crops.

Course Code: 5030153304
Course Name: ANIMAL BIOTECHNOLOGY

Course Objective
e The course aims to provide the students with the theoretical basis of the main mechanism
of cell, tissues, organs and apparatus functionality and the current methods of animal cell
culture and its application in research.

Course Outcome
At the end of the course students will be able to
e Apply biotechnological methods for basic research;
e Apply bimolecular methods to veterinary pharmacology, to the design, correct use and
traceability of medicines;
e Apply reproduction methods with particular reference to gamete and embryo manipulation
techniques, production of transgenic animals and cloning;

Course Code: 5030153305
Course Name: FOOD BIOTECHNOLOGY

Course Objective
e To convey better knowledge among the students about modern day food biotechnology, its
associated techniques like packaging etc and Food safety and Quality control.
e To ensure better quality of education by continuous monitoring and review of performance
and counseling students.

Course Outcome
e Food biotechnology has a great scope at present and in future. As there is increasing
popularity and explosive growth, there are plenty of opportunities available in Food
Biotechnology field. Students get training and skill development in the field of food
biotechnology such as: Biotech foods and supplements as GM foods, food from fungi,
algae and bacteria and their large scale production.



Doctor of Philosophy (Botany)
Programme Code: Ph.D001

PROGRAM EDUCATIONAL OBJECTIVE

The program of Ph.D. Botany is designed with an objective to encourage and support the growing
demands and challenging trends in the educational scenario. The program focuses on the all-round
development of the students to face the competitive world. The objectives of the program are as
follows:

To understand the scope and significance of the discipline.

To imbibe love and curiosity towards nature through the living plants.

To make students open-minded and curious, we try our best to enhance and develop a
scientific attitude.

To make the students exposed to the diverse life forms.

To make them skilled in practical work, experiments, laboratory equipment and to interpret
correctly on biological materials and data.

To encourage the students to do research in related disciplines.

To develop the ability of the students to transform the society through their education.

PROGRAM OUTCOMES (PO’s)

Critical Thinking: Take informed actions after identifying the assumptions that frame our
thinking & actions.

Effective communication: Speak, read, write & listen clearly in person and through
electronic media in English and in one Indian Language, and make meaning of the world
by connecting people, ideas, books, media and technology.

Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings towards Flora.

Effective citizenship: Demonstrate empathetic social concern and the ability to act with
an informed awareness of issues related to plants (Flora) and participate in civic life
through volunteering.

Ethics: recognize different value systems including your own, understand the moral
dimensions of decisions and accept the responsibility for them.

Environment and sustainability: Understand the issues of environmental contents and sustainable
development.

Self-directed and life-long learning: Acquire the ability to engage in independent and
life-long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in Botanical practices and education program.

Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Botany, Instrumentation & Technology.



e Technical Skills: Develop an ability to use various instruments and equipment with an in
depth knowledge on standard operating procedures for the same.

e Research & Development: To Demonstrate knowledge of identifying a problem, critical
thinking, analysis and provide rational solutions in different disciplines of Botany &
Botanical Sciences.

e Modern Tool Usage: Develop appropriate technique, resources and IT tools for prediction
and modeling to complex issues of Botany.

e The Society: Apply regional Botanical reasoning for Plants informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

e Problem analysis

e Conduct investigations of complex problems

e Design/Development of Solutions

¢ Individual and Teamwork

PROGRAM SPECIFIC OUTCOME

e PSO1: Identification and taxonomy of plants through different taxonomic description of
plants.

e PSO2: To get a better understanding of different families of plants in the angiosperms and
gymnosperms.

e PSO3: To get the techniques involved in plant tissue culture and plant breeding.

e PSO04: To perform a detailed study about the different types of microbes viz. bacteria,
Cyanobacteria, algae and fungi.

Course Code: 5010112801
Course Name: Research Methodology

Course Objectives
e Objective of the course to enable Ph.D scholar to understand the methods of research and
different computer application in research and apply the knowledge and skills in
conducting research work.

Course Outcomes
e After learning this scholar will be able to understand the concept and process of research
and will able to carry out their research work effectively considering the ethics of research
for usefulness of society.



Course Code: 5010113302
Course Name: Research and Publication Ethics

Course Objective
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome
e After learning this Course scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.

Course Code: 5010153301
Course Name: Current and Future Prospect in Plant Science

Course Objectives
To enable the students:
e To understand the various aspects of Mycology
e To understand the conservation methods of Biodiversity
e To understand the salient features of Ecology
e To understand the Basic aspect of Plant Tissue Culture

Course Outcomes
On completion of this course, the students will be able to:
e Acquire basic skills on the various aspects of Mycology
e Understand the various aspects of Biodiversity
e Have a brief idea of Ecology
e Acquire the knowledge about different methods adopted in Plant tissue culture

Course Code: 5010153302
Course: Plant Taxonomy

Course Objectives

To enable the students:
e To understand the various aspects of plant nomenclature and classification
e To understand the classical and modern trends of Angiosperm taxonomy
e To understand the salient features of angiosperm families

Course Outcomes
On completion of this course, the students will be able to:
e Acquire basic skills on the plant taxonomy with special reference to Angiosperms



e [llustrate the types; merits and demerits of various system of classification
o Identify the angiosperms families with specific key characters; learn various advanced
tools to study plant taxonomy.

Course Code: 5010153303
Course: Phytoecology

Course Objective
e To Distinguish between species, populations, communities, ecosystems biomes and
Understand the factors that affect population size, density, distribution, and dynamics.

Course Outcomes
e By understanding the concepts of ecological principles and environmental issues, the
student will be able to develop attitude, value system and ethics towards environment
related issues.

Course Code: 5010153304
Course: -Plant Tissue Culture

Course Objectives
To enable the students:
e To understand the basic principles and methodologies of plant tissue culture
e To learn various methods of Tissue Culture and secondary metabolites production.

Course Outcomes
On completion of this course, the students will be able to:
e Understand various media, sterilization, organogenesis
e Able to apply the techniques to develop a standard protocol for Plant Tissue Culture

Course Code: 5010153305
Course: Biodiversity Conservation

Course Objectives
To enable the students:
e To understand the threats of air, soil and water pollution
e To understand the economic importance of different plants
e To understand the various threats of biodiversity and the strategies for conservation

Course Outcomes
On completion of this course, the students will be able to:



Understand the various uses of plants; biodiversity status, loss and management strategies.
Describe economically important plants with binomial names, family and uses

Analyse the biogeography, status and loss of biodiversity, initiatives for biodiversity
conservation



Doctor of Philosophy (Zoology)
Programme Code: Ph.D001

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Doctorate programme in Zoology is to equip the students to apply the
knowledge of Taxonomy and receptor mechanisms of lower to higher Invertebrates and
Vertebrates.

The laboratory training and behavioral analysis of animal in Zoological Garden, Sanctuary
Biosphere reserve and natural environment included to prepare the students for their
careers in the wild lifearea.

The student have a knowledge of different culture Skill viz. Pearl Culture, Lac —Culture,
Sericulture and Poultry keeping. Protozoa, rats, mites, insect diseases and control to
develop own Business, marketing and self employment.

The goal is to impart student the knowledge and skills which are contemporary and useful
to them as well as for society. The student will write the standard operating protocols
(SOPs) and identify requirement for experimental animal, ethics and welfare.

PROGRAM OUTCOMES (PO’s)

[PO.1.] Critical Thinking: Take informed actions after identifying the assumptions that
frame our thinking &actions

[PO.2.] Effective communication: Speak, read, write &amp; listen clearly in person and
through electronic media in English and in one Indian Language, and make meaning of the
world by connecting people, ideas, books, media and technology.

[PO.3.] Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

[PO.4.] Effective citizenship: Demonstrate empathetic social concern and the ability to act
with an informed awareness of issues and participate in civic life through volunteering.
[PO.S5.] Ethics: recognize different value systems including your own, understand the
moral dimensions of decisions and accept the responsibility for them

[PO.6.] Environment and sustainability: Understand the issues of environmental contents
and sustainable development.

[PO.7.] Self-directed and life-long learning: Acquire the ability to engage in independent
and life-long learning in the broadest context of socio-economic and socio technological
changes &amp; develop an aptitude for continuous learning and professional development
with ability to engage in zoological practices and education program.

[PO.8.] Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of zoology, Instrumentation &amp; Technology.

[PO.9.] Technical Skills: Develop an ability to use various instruments and equipment with
an in depth knowledge on standard operating procedures for the same.



[PO.10.] Research & Development: To Demonstrate knowledge of identifying a problem,
critical thinking, analysis and provide rational solutions in different disciplines of zoology
& zoological Sciences.

[PO.11.] Modern Tool Usage: Develop appropriate technique, resources and IT tools for
prediction and modelling to complex issues of Zoology.

[PO.12.] The Society: Apply regional zoological reasoning informed by the contextual
knowledge to comprehend and receive instructions on safety and the consequent
responsibilities relevant to the society as well as social well being.

[PO.13.] Problem analysis

[PO.14.] Conduct investigations of complex problems

[PO.15.] Design/Development of Solutions

[PO.16.] Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’s)

PSO1- Animal and byproduct Industry applications of better understanding of the key
principles of export and packaging at an advanced level.

PSO2-To get better awareness of the culture of animal product at the forefront of the
discipline of Zoology.

PSO3-Possess an in-depth understanding of the area of Zoology & Zoogeographical
distribution of animal chosen for research emphasis

PS04-Ability to design and carry out experiments (safely) and to interpret experimental
data

PSOS5-Production of substantial original research of significance and quality sufficient for
publication of ability to present their work through written, oral, and visual presentations,
including an original research proposal awareness of ethical issues in Zoology, Animal
Behavior & Toxicological research and careers options.

Course Code: 5010112801
Course Name: Research Methodology

Course Objectives

Objective of the course to enable Ph.D scholar to understand the methods of research
&different computer application in research and apply the knowledge and skills in
conducting research work.

Course Outcome

After learning this scholar will be able to understand the concept and process of research
and will able to carry out their research work effectively considering the ethics of research
for usefulness of society.



Course Code: 5010113302
Course Name: Research and Publication Ethics

Course Objectives
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome
e After learning this Course scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.

Course Code: 5020153301
Course Name: ADVANCES IN ZOOLOGY

Course Objectives
e Ph.D. scholar are exposed to a variety of advanced methods and principles which they
could employ in research.

Course Outcome

e The goal is to impart scholar the knowledge and skills which are contemporary and useful
to them. The scholar will write the standard operating protocols (SOPs) and identify
requirement for equipment and reagents.

Course Code: 5020153302
Course Name: Toxicology

Course Objectives
e Ph.D. scholar are exposed to principles, fundamental’s of Toxicology and Toxicity Testing
methods which they could employ in research.

Course Outcome
e The students will learn handling of synthetic, natural or compound drugs, Chemicals, heavy
metal toxicity information the pesticides in crop protection and understand the therapy and
antidotes at the time of poisoning.

Course Code: 5020153303
Course Name: Immunology

Course Objectives
e Describes surface membrane barriers and their protective functions.



Course Outcome
e Physicians often observe immune system improvements in health on a clinical level.

Course Code: 5020153304
Course Name: Insect- Biology

Course Objectives
e This paper aim to emphasizes on understanding the morphological fundamentals of insects
and also their biology.

Course Outcome
e The scholar would also learn the latest ideas of comparing these insects in an evolutionary
perspective as well as identify and use various insects as biocontrol agents.

Course Code: 5020153305
Course Name: Photobiology

Course Objectives
e Ph.D. scholar are exposed to principles, fundamentals of light and action on behavior of
organism.

Course Outcome

e The students will learn effect of light on organism behavior and hazards, risks and their
control methods.



Bachelor of Science (Computer Science)
Programme Code -04UGR003

PROGRAMME EDUCATIONAL OBJECTIVES

Analyze, design and create computing solutions for scientific and multidisciplinary
challenges.

Pursue a successful career in industry/academia/research/government driven by strong
foundations and in-depth domain knowledge and contribute to the sphere as a competent
professional.

Demonstrate an exceptional involvement and active participation in Research and
Development leading to new innovations and optimized solutions.

Engage in lifelong learning with persistent scientific temper for professional advancement
and effective communication of the technical information.

Work effectively in multi-disciplinary and multi-cultural environments by respecting
professionalism and ethical practices within organization and society at national and
international  level.

To prepare graduates who will be successful professionals in industry, government,
academia, research, entrepreneurial pursuit and consulting firms

To prepare graduates who will achieve peer-recognition; as an individual or in a team;
through demonstration of good analytical, research, design and implementation skills

PROGRAMME-SPECIFIC OUTCOMES (PSO)

PSO 1: Apply knowledge of recent computing technologies, skills and current tools of
computer science.

PSO 2: Ability to design and conduct experiments, as well as to analyze and interpret data.
PSO 3: Knowledge of contemporary research issues in the different areas of computer
science.

PSO 4: Ability to explore research gaps, analyze and carry out research in the
specialized/emerging areas.

PSO 5: Design software systems, components, or processes to meet identified needs within
economic, environmental and social constraints.

PSO 6: Ability to express/present ideas in an impressive and professional manner.

PSO 7: Recognize the need to engage in lifelong learning through continuing education
and research.

PSO 8: Ability to work in multidisciplinary and multicultural environment.

PSO 9: Ability to become entrepreneur based upon societal needs.

PSO 10: An understanding of professional, social and ethical responsibilities.



PROGRAM OUTCOMES (PO)

e PO 1. Ability to acquire and apply in-depth knowledge in the area of Computer Science
and contribute to the state-of-art.

e PO 2. Ability to Conduct Experiments, as well as analyze & Interpret Data.

e PO 3. Ability to understand a system, component, or process to meet desired needs within
realistic constraints such as economic, environmental, social, ethical, manufacturability,
and sustainability.

e PO 4. An ability to function, manage and lead multidisciplinary teams.

e PO 5. Ability to identify, formulate & solve problems, conduct research and critically
examine the outcomes and take corrective actions.

e PO 6. An understanding of professional and ethical responsibility.

e PO 7. An ability to communicate effectively.

e PO 8. To understand the impact of engineering solutions in a global, economic,
environmental, and societal context.

e PO 9. A recognition of the need for, and an ability to engage in life-long learning.

e PO 10. A knowledge of contemporary issues.

e PO 11. An ability to use the techniques, skills and modern engineering tools necessary for
practice.

Course Code: 3CBCA201
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-1

Course Objective
e To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome
e Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.

Course Code: 3HBHL101
Course Name: HINDI BHASHA AUR SANRACHNA
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Course Code: 3SBPH103
Course Name: Physics-I (Mechanics, Oscillations and Properties of Matter)

Course Objective
e To understand applications of Newton’s Laws of Classical System.
e Understand the concepts of elasticity and viscosity.
e Understand the damped and driven oscillators.
e Gains and appreciations of surface phenomena.

Course Outcomes
e To study the fundamentals of mechanics and oscillations.
e QGate the knowledge about forces help the student in their daily life.
e The information will teach the students about the rolling concepts.

Course Code: 3SBCS104
Course Name: FUNDAMENTAL OF COMPUTING

Course Objectives
e To familiar student world of information technology, components of computer system,.
e To understand concept of software and hardware.
e To understand the use of office automation tool and various operating system.
e To familiar student with world wide web and create web pages using HTML and front page

Course Outcomes

After the completion of the course student are able to:-
e Easy interact with computer world.
e Known the memory hierarchy of computer.
e C(Create and execute web pages.



Course Code: 3SBMA105
Course Name: Mathematics — I (Algebra, Trigonometry & Geometry)

Course Objective
e Apply the concepts of matrices in solving a system of linear equations.
e Be familiar with the theory of equations.
e Expand trigonometric functions and also find the summation of T-series.
e To have knowledge about Cone and Cylinder with conicoides.
e Be familiar with group theory, ring, integral domain, field and make their fundamental
strong.

Course Outcomes
e Understanding the ideas of matrices and ability to solve system of linear equations.
e The student will be able to acquire sound knowledge of matrices and techniques in solving
equations with the help of theory of equations
e Fluency in solving equations.
e Understanding the concepts of algebra, trigonometry and geometry.

Course Code: 3HBEL201
Course Name: ENGLISH LANGUAGE AND INDIAN CULTURE

Course Objective
e To Study the basic concept and Language Skills of English Language.
e Comprehensive study of different kinds of vocabulary in English Language.
e To Study the different era in every story and moods in poems.

Course Outcome
e Students will be able to understand the basic concept and Language Skills of English
Language.
e Students will be able to understand the different use of vocabulary in their sentences.
e Students will be able to understand the varieties of stories on different issues and on
different format.

Course Code: 3SMBFE101
Course Name: FUNDAMENTALS OF ENTREPRENEURSHIP

Course Objective

e Understanding basic concepts of entrepreneurship and key steps in the elaboration of
business ideas, Developing personal creativity and entrepreneurial initiative.



Course Outcomes
e Understanding basic concepts in the area of entrepreneurship, understanding the stages of
the entrepreneurial process, adopting of the key steps in the elaboration of business ideas,
Developing personal creativity and entrepreneurial initiative.

Course Code: 3SBPH203
Course Name: PHYSICS-II (MATHEMATICAL BACKGROUND, ELECTROSTATICS
AND STEADY)

Course Objective
e The main objective of this subject is introducing the basic concepts of Electrostatics to
student and help in developing problem solving skills.
e Student will study basic ideology of Scalar and Vector product, double and triple integral.
¢ Introducing the basic concepts of electrostatics to student and help in developing problem
solving skills.

Course Outcome
e To study the basics of Mathematical Background and to introduce concepts of
Electrostatics and magnetics.

Course Code: 3SBCS204
Course Name: PROGRAMMING WITH C

Course Objective
e The course is designed to provide complete knowledge of C language.
e Students will be able to develop logics which will help them to create programs,
applications in C.
e Also by learning the basic programming constructs they can easily switch over to any other
language in future.

Course Outcomes
e Prepared as a complete knowledge of C language.
e Apply to develop logics which will help them to create programs, applications in C.
e Prepared as basic programming constructs and they can easily switch over to any other
language



Course Code: 3SBMA205
Course Name: MATHEMATICS - II (Calculus, Differential Equations & Vector Calculus)

Course Objective
e To solve problem using expansion of functions.
e Familiar with curve tracing.
e Apply integral calculus in solving problems.

e To make the student acquire sound knowledge of techniques in solving differential
quations.

e Familiar with physical interpretation of divergence and curl of a vector.

Course Outcomes
e Understanding the ideas and concept of calculus and facility in solving standard examples.

¢ Fluency in integration using standard methods, including the ability to find an appropriate
method for a given integral.

¢ Fluency in solving differential equations and facility in solving standard examples.
e Understanding the ideas of vector calculus and facility in solving standard examples.

Course Code: 3HBHL.302
Course Name: HINDI BHASHA SAMVEDNA AVAM SANCHAR SADHAN
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Course Code: 3HBHL.302
Course Name: BASIC INFORMATION COMPUTER TECHNOLOGY-1I

Course Objective

e To educate students to analyze, design, integrate & manage information systems using
information technology.



Course Code: 3SBPH303
Course Name: PHYSICS-III (Kinetic Theory of Gases, Thermo-dynamics and Statistical
Mechanics)

Course Objective
e To express the basic assumption of the kinetic theory of gases.
e Students learn the different laws of thermodynamics.
e To learn Thermodynamically function and their relations.

Course Outcomes
e Understand the concept of Thermodynamics and their laws.
e Describe the Thermodynamics function and their relations.
¢ Student learn about the concepts of Quantum Statics.

Course Code: 3SBCS304
Course Name: DATA STRUCTURE

Course Objective
e To introduce the fundamental concept of data structures and to emphasize the importance
of data structures in developing and implementing efficient algorithms.
¢ In addition, another objective of the course is to develop effective software engineering.
e Practice, emphasizing such principles as decomposition, procedural abstraction, and
software use.

Course Outcomes
e Knowledge of fundamental concept of data structures and to apply importance of data
structures in developing and implementing efficient algorithms.
e Development of effective software engineering.

Course Code: 3SBMA305
Course Name: MATHEMATICS-III (Calculus, Differential Equation and Mechanics)

Course Objective
e The goal of this course is for students to gain proficiency in calculus computations.
e To make the student acquire sound knowledge of sequences, series and their convergence.
e To familiarize the student with Laplace and inverse Laplace transforms as well as
applications of Laplace transformation in solving linear differential equations.
e To acquaint the student with mechanics.



Course Outcomes

e Understanding the ideas of sequences and series and ability to find their convergence.

e Understanding of the ideas of limit and continuity and an ability to calculate with them and
apply them for function of one and two variables.

e Understanding of the ideas of differential equation and facility in solving standard
examples.

e Understanding the ideas of Laplace and inverse Laplace transforms facility in solving
standard examples and apply them.

e Understanding of the ideas of Mechanics and facility in solving simple standard examples.

Course Code: 3HBEL402
Course Name: ENGLISH LANGUAGE AND SCIENTIFIC TEMPER

Course Objective
e To Study the basic language skills (speaking, listening, reading, and writing) and grammar.
e Comprehensive study of different kinds of letters and applications.
e To study the different kinds of prose and poetry.

Course Outcome
e Student will be able to understand correct use of grammar and language skills.
e Student will be familiar with different prose and poetry.
e Student should be able to write analytically in a variety of formats, inculding essays, report
writing and application.

Course Code: 3HBHP401
Course Name: HUMAN VALUES AND ETHICS

Course Objectives
e To help students understand the basic guidelines, content and process of Human value and
value crisis in contemporary Indian Society.
e To help students understand the meaning of happiness and prosperity for a human being.
e To help students reflect critically on gender violence.
e To facilitate the students to understand harmony at all the levels of human living, and live
accordingly.

Course Outcomes
On completion of this course, the students will be able to:
e Understand the significance of value inputs in a classroom and start applying them in their
life and profession.
e Understand the value of harmonious relationship based on trust and respect in their life and



profession.
e Students will develop a sense of appreciation of women in all walks of life.
e Understand the role of a human being in ensuring harmony in society

Course Code: 3SBPH403
Course Name: Physics-I1V (Group Waves, Acoustics and Optics)

Course Objective
e To aware the students about various phenomena of Waves, Acoustics and Optics.
e Describe the phenomena like Interference, Diffraction.

Course Outcomes
e Understand the Physics behind various optical phenomena.
e Understand various natural phenomena which is happening in their surroundings.
e Explain the relationship in between various optical phenomena.

Course Code: 3SBCS404
Course Name: INTRODUCTION TO DATABASE

Course Objective

e This course offers lecture, laboratory, and online interaction to provide a foundation in data
management concepts and database systems.

e It includes representing information with the relational database model, manipulating data
with an interactive query language (SQL) and database programming, database
development including internet applications, and database security, integrity and privacy
issues.

Course Outcomes
e Knowledge of fundamental concept of data structures and to apply importance of data
structures in developing and implementing efficient algorithms.
e Development of effective software engineering.

Course Code: 3SBMA405
Course Name: MATHEMATICS-IV (Advanced Calculus, Partial Differential Equations,
Complex Analysis and Abstract Algebra)

Course Objective
e The goal of this course is for students to gain proficiency in computations of advanced
calculus.
e To make the student acquire sound knowledge of techniques in solving partial differential



equations.
e To familiarize the student with complex analysis.
e To acquaint the student with Abstract Algebra.

Course Outcomes
e Understanding the ideas of advanced calculus and series and an ability to calculate with
them and apply them.
¢ Understanding of the ideas of partial differential equations and facility in solving standard
examples.
e Understanding of the ideas of complex analysis and ability to calculate with them.
e Improved facility in abstract algebra.

Course Code: 3SBES501
Course Name: ENVIRONMENTAL STUDIES

Course Objective
e Student will be able to become proficient in the natural and physical sciences, as well as to
be aware of social and cultural influences upon environmental problems facing society
today.

Course Outcome

e The Environmental Studies minor supplements other majors to facilitate students’
understanding of complex environmental issues from a problem-oriented, interdisciplinary
perspective.

¢ Enable the student to acquire basic ideas about environment and emerging issues about
environment problems.

e Aware about the need and importance of Natural Resources.

e Develop knowledge and understanding of the environment and enable the students to
contribute towards maintaining and improving the quality of the environment.

Course Code: 3HBELS501
Course Name: INTRODUCTION TO SOFT SKILL & TEAM BUILDING

Course Objective
By the end of the soft skills training program, the students should be able to:
e Develop effective communication skills (spoken and written).
e Develop effective presentation skills.
e Conduct effective business correspondence and prepare business reports which produce
results.
e Become self-confident individuals by mastering inter-personal skills, team management



skills, and leadership skills.

Develop all-round personalities with a mature outlook to function effectively in different
circumstances.

Develop broad career plans, evaluate the employment market, identify the organizations to
get good placement, match the job requirements and skill sets.

Take part effectively in various selection procedures adopted by the recruiters.

Course Outcome

The teaching methods in the soft skills training include lectures, projects, role plays,
quizzes, and various other participatory sessions. The emphasis will be on learning by
doing.

Since the method of training is experiential and highly interactive, the students imbibe the
skills and attributes in a gradual and subtle way over the duration of the program. The
students will not only learn the skills and attributes but also internalize them over a period
of time.

Internalization ensures that the skills and attributes become part of the students’ nature.
Subtle changes are bound to occur in their behavior and outlook, and these will make them
more self-assured and confident. Moreover, the behavior changes will be gradual and
natural and will not appear artificial or put on. Thus, the changes in them will be genuine
and positive.

The Soft Skills training program is a credit course and the evaluation of the students takes
place on a continuous basis. Active participation in activities, interest displayed by the
students in acquiring the necessary attributes and skills and the commitment

shown by them to improve in terms of attitudes are the main criteria for evaluation.

Course Code: 3SMPHS503
Course Name: Discipline Specific Elective-I Physics-V (QUANTUM MECHANICS,
ATOMIC, MOLECULAR AND NUCLEAR PHYSICS)

Course Objective

To introduce student to the concept of special relativity and its application to physical
sciences.
To express the basic postulates of Quantum Mechanics and Atomic Physics.

Course Outcome

Explain the nature of Quantum Mechanics and Lorentz Transformation equations.
Understand the concept of constant relative motion of different bodies in different frames
of references.

Describe theories explaining the structure of atoms and the origin of the observed spectra.



Course Code: 3SMPHS504
Course Name: Discipline Specific Elective-I Physics-V (ASTRO PHYSICS &
ATMOSPHERIC SCIENCE)

Course Objective
e To gain knowledge of modern techniques, theory and observation results in astrophysics
and cosmology.
¢ Introduce the physics of planetary atmospheres with special emphasis on the atmosphere
of the earth.

Course Outcomes
Students will have understanding of:
e To understand binary stars as well as our solar system and the associated processes
occurring in the Milky Way and other galaxies.
e To describe the basic structure of an atmosphere and the climate system.
e The concept of potential temperature and how it relates to static stability.
e Know the components of the earth radiation balance and understand optical depth and
transmission function.
e Derive a simple model of “green house effect”.

Course Code: 3SBCS501
Course Name: DISCIPLINE SPECIFIC ELECTIVE —1 CS - VI (OPERATING SYSTEM)

Course Objectives
e To understand the concept of Operating System.
e To understand the basics of memory management in computer systems.
e Able to understand the disc scheduling processes.

Course Outcomes
After completion of this course the students will be able —

e To learn what is operating system and how it makes computers work.

e To know how operating system manages complexity through appropriate abstraction of
CPU, memory, files, semaphores etc.

e To get knowledge about different components of operating system like Process
Management, Concurrency mechanisms, Deadlock handling, Memory Management
techniques, Virtual Memory, File System and Secondary Storage Management, Security &
protection etc.



Course Code: 3SBCS502
Course Name: DISCIPLINE SPECIFIC ELECTIVE - II CS - VI (COMPUTER
NETWORK)

Course Objective
e Recognize the concepts and principles of operating systems.
e Provide comprehensive introduction to understand the underlying principles, techniques
and approaches which constitute a coherent body of knowledge in operating systems.
e teach understanding how the various elements that underlie operating system interact and
provides services for execution of application software.

Course Outcomes
e Identify basic components of operating system.
e Conceptualize synchronization amongst various components of a typical operating system.
e Understand and simulate activities of various operating system components.
e Correlate basic concepts of operating system with an existing operating system.

Course Code: 3SBMAS03
Course Name: Discipline Specific Elective-1 Mathematics-V (REAL ANALYSIS, LINEAR
ALGEBRA & DISCRETE MATHEMATICS)

Course Objective
e The goal of this course is for students to gain proficiency in computation of real analysis.
e To make the student acquire sound knowledge of linear algebra.
e To familiarize the student with discrete mathematics.

Course Outcomes
e Understanding the ideas of real analysis and series and an ability to calculate with them.
e Understanding of the ideas of linear algebra and facility in solving standard examples.
e Understanding of the ideas of discrete mathematics and facility in solving standard
examples.

Course Code: 3SBMAS504
Course Name: Discipline Specific Elective-I Mathematics-V (RING THEORY AND
LINEAR ALGEBRA - 1I)

Course Objective
e The goal of this course is for students to gain proficiency in computation of linear algebra.
e To make the student acquire sound knowledge of linear algebra.
e To familiarize the student with discrete mathematics.



Course Outcomes
e Understanding the ideas of Boolean algebra and ability to calculate with them.
e Understanding of the ideas of graph theory and facility in solving standard examples.
e Understanding of the ideas of discrete mathematics and facility in solving standard
examples.

Course Code: 3SMPH603
Course Name: Discipline Specific Elective-1 Physics-VI (SOLID STATE PHYSICS,
ELECTRONICS AND LASER)

Course Objective
e Describe the difference between crystalline and non crystalline materials.
e Describe the arrangements of atoms and ions in crystalline structure.
e Explain basic Laser principle Laser behavior properties of Laser radiations, different types
of Lasers and Laser applications.

Course Outcomes

e Demonstrate an understanding of the crystal lattice and how the main lattice types or
described.
e Explain different laser used and make a comparison between them.

Course Code: 3SMPH604
Course Name: Discipline Specific Elective-II Physics-VI (NANO-TECHNOLOGY AND
MATERIAL SCIENCE)

Course Objective
e To give comprehensive exposures to the students regarding various materials, crystalline,
non — crystalline materials, crystal structure and their defects the concept of phase and
different type of phase diagram.
e Experimental and computational characterization of nano-materials.

Course Outcomes
Students will have understanding of:
e Different type of materials and their structure.
e Structure dependence of various thermal, optical and mechanical properties.
e Explain the fundamental principles of nano-technology and their application to medical
science.



Course Code: 3SBCS501
Course Name: DISCIPLINE SPECIFIC ELECTIVE —1CS VI- DIGITAL ELECTRONICS

Course Objectives

e To study various number systems, knowledge of these number systems is essential in core
computer science subjects.

e To explore brief idea about the different digital circuits which are used to develop the
digital devices.

e Understand the concepts of Memories, Programmable Logic Devices & Digital ICs.

e To motivate the students to develop their logic to design new digital circuits usable for
hardware design.

e To motivate our students to use these digital circuits in integrated circuit design using
VLSL

Course Outcome

After completion of this course, students will be able to:
e Acknowledge about the fundamentals of digital circuit design.
e Understand the operation of Latch circuits & Flip flops.
e Take interest to designing & develop ICs in VLSI industries.
e Learn operation of different Semiconductor Memories

Course Code: 3SBCS502
Course Name: DISCIPLINE SPECIFIC ELECTIVE —1I CS - VI (R-PROGRAMMING)

Course Objectives
e Provide students with an enhanced base of knowledge in current and reflective practice
necessary to support a career in data analytics at advanced professional level.
e Understanding concept R programming data analytics.

Course Outcome
e On completion of this unit the student should be able to build project and can data analytics
by using R programming.

Course Code: 3SBMA603
Course Name: Discipline Specific Elective-I Mathematics-VI (METRIC SPACE,
NUMERICAL ANALYSIS & STATISTICS)

Course Objective
e To introduce the concept of metric space to the students and to make them understand
various familiar concept of real analysis with the help of metric space.



To introduce the concept of compactness and connectedness w.r.t. metric space and to
study some useful properties of continuous function.

To introduce various numerical techniques to the students of solving equation and also
introduce the concept of numerical differentiation and integration.

Course Outcomes

The concept of metric space would help them to generalize this notion on some other
spaces.

The idea of compactness and connectedness would help them to work on some other useful
properties of sets and continuous function.

The techniques of numerical solution of equation of different kind
(algebraic/differential/integral) would help them to find the solution of practical problems.

Course Code: 3SBMA604
Course Name: Discipline Specific Elective-II Mathematics-VI (Fuzzy Set Theory)

Course Objective

To introduce the basic types and concepts of fuzzy sets.
To introduce different operations on fuzzy sets.

To introduce the concept of fuzzy arithmetic.

To introduce the concept of fuzzy relation.

To introduce the concept of fuzzy relation equations.

Course Outcome
On completion of this course students will be able to:

Understand the basic concept of Fuzzy sets.

Apply the operations on Fuzzy sets.

Solve the Fuzzy arithmetic.

Understand the Fuzzy relations and Fuzzy relation equations.



Bachelor of Science (Mathematics)
Programme Code: 04UGR001

PROGRAMME EDUCATION OBJECTIVE (PEO’S)

The structure of the B.Sc. (Mathematics) Programme is designed to produce graduates of Maths
subjects with rigorous practical, analytical and research based skills, who are exceptionally well-
equipped to go onto Bachelor in Mathematics, or employment in industrial, academic and the B.Sc.
(Mathematics) programme provides:

PEO’s-1: Apply the concepts of matrices in solving a system of linear equations.
PEQ’s-2: Be familiar with the theory of equations.

PEQ’s-3: Expand trigonometric functions and also find the summation of T-series.
PEO’s-4: To have knowledge about Cone and Cylinder with coincides.

PEO’s-5: Be familiar with group theory, ring, integral domain, field and make their
fundamental strong.

PEOQO’s-6: To solve problem using expansion of functions.

PEQ’s-7: Familiar with curve tracing.

PEO’s-8: Apply integral calculus in solving problems.

PEO’s-9: To make the student acquire sound knowledge of techniques in solving
differential equations.

PEO’s-10: The goal of this course is for students to gain proficiency in calculus
computations.

PEQ’s-11: To make the student acquire sound knowledge of sequences, series and their
convergence.

PEQ’s-12: To familiarize the student with Laplace and inverse Laplace transforms as well
as applications of

PEO’s-13: Laplace transformation in solving linear differential equations.

PEOQO’s-14: To introduce the Basic concept of Fuzzy Sets.

PEQ’s-15: To introduce types of Fuzzy relation.

PEQ’s-16: To be familiar with operations on Fuzzy Sets Fuzzy arithmetic.

PEO’s-17: To understand the solution method specific fields.

PROGRAMME OUTCOMES(PO’S)

PO’s-1: Understanding the ideas of matrices and ability to solve system of linear equations.
PO’s-2: Understanding the concepts of algebra, trigonometry and geometry

PO’s-3: Fluency in integration using standard methods, including the ability to find an
appropriate method for a given integral.

PO’s-4: Fluency in solving differential equations and facility in solving standard examples.



PROGRAMME SPECIFIC OUTCOMES (PSO’s)

PSO’s-1: The techniques of numerical solution of equation of different kind
(algebraic/differential/integral)

PSO’s-2: would help them to find the solution of practical problems.

PSO’s-3: To understand the solution method

PSO’s-4: Enhancing the advance concepts.

PSO’s-5: Updation with relevant scenario in field of Mathematics, especially jobs in
research centre. Critical thinking of a problem

Course Code: 3CBCA201
Course Name: BASIC COMPUTER & INFORMATION TECHNOLOGY-I

Course Objective

To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome

Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.

Course Code: 3HBHL 101
Course Name: HINDI BHASHA AUR SANRACHNA
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Course Code: 3SBPH103
Course Name: Physics-1 (Mechanics, Oscillations and Properties of Matter)

Course Objective
e To understand applications of Newton’s Laws of Classical System.
e Understand the concepts of elasticity and viscosity.
e Understand the damped and driven oscillators.
e Gains and appreciations of surface phenomena.

Course Outcomes
e To study the fundamentals of mechanics and oscillations.
e QGate the knowledge about forces help the student in their daily life.
e The information will teach the students about the rolling concepts.

Course Code: 3SBCH 104
Course Name: Chemistry-I (Physical, Inorganic & Organic chemistry)

Course Objective
e To develop an understanding on the basics of mathematical concept, gaseous, liquid and
colloidal states.

e To understand chemical kinetics, structure bonding and stereochemistry.

Course Outcomes
e The knowledge gained on mathematical concepts, liquid state, chemical kinetics, structure
&amp; bonding and stereochemistry will provide a strong platform to understand the
concepts on these subjects for further learning

Course Code: 3SBMA105
Course Name: Mathematics — I (Algebra, Trigonometry & Geometry)

Course Objective
e Apply the concepts of matrices in solving a system of linear equations.
e Be familiar with the theory of equations.
e Expand trigonometric functions and also find the summation of T-series.
e To have knowledge about Cone and Cylinder with coincides.

Course Outcomes
e Understanding the ideas of matrices and ability to solve system of linear equations.
e The student will be able to acquire sound knowledge of matrices and techniques in solving
equations with the help of theory of equations



e Fluency in solving equations.
e Understanding the concepts of algebra, trigonometry and geometry.

Course Code: 3HBEL201
Course Name: English Language And Indian Culture

Course Objective
e To Study the basic concept and Language Skills of English Language.
e Comprehensive study of different kinds of vocabulary in English Language.
e To Study the different era in every story and moods in poems.

Course Outcome
e Students will be able to understand the basic concept and Language Skills of English
Language.
e Students will be able to understand the different use of vocabulary in their sentences.
e Students will be able to understand the varieties of stories on different issues and on
different format.

Course Code: 3MBFE101
Course Name: Fundamentals of Entrepreneurship

Course Objective
e Understanding basic concepts of entrepreneurship and key steps in the elaboration of
business ideas, Developing personal creativity and entrepreneurial initiative.

Course Outcomes
e Understanding basic concepts in the area of entrepreneurship, understanding the stages of
the entrepreneurial process, adopting of the key steps in the elaboration of business ideas,
Developing personal creativity and entrepreneurial initiative.

Course Code: 3SBPH203
Course Name: Physics-Il (MATHEMATICAL BACKGROUND, ELECTROSTATICS
AND STEADY)

Course Objective
e The main objective of this subject is introducing the basic concepts of Electrostatics to
student and help in developing problem solving skills.
e Student will study basic ideology of Scalar and Vector product, double and triple integral.
¢ Introducing the basic concepts of electrostatics to student and help in developing problem
solving skills.



Course Outcome
e To study the basics of Mathematical Background and to introduce concepts of
Electrostatics and magnetics.

Course Code: 3SBCH 204
Course Name: Chemistry —II (PHYSICAL, INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e Study of Chemical bonding, Noble gases, S-block and P-block element. Brief discussion
of Arenes and Aromaticity, cycloalkens, dienes and alkynes.

Course Outcome
e Upon successful completion of this course, students will understand theories of chemical
bonding and determine the molecular geometry of molecules using VSEPR theory.
Understand the general and physical properties of matter.

Course Code: 3SBMA205
Course Name: Mathematics — II (Calculus, Differential Equations & Vector Calculus)

Course Objective
e To solve problem using expansion of functions.
e Familiar with curve tracing.
e Apply integral calculus in solving problems.
e To make the student acquire sound knowledge of techniques in solving differential
equations.
e Familiar with physical interpretation of divergence and curl of a vector.

Course Outcomes
e Understanding the ideas and concept of calculus and facility in solving standard examples.
¢ Fluency in integration using standard methods, including the ability to find an appropriate
method for a given integral.
e Fluency in solving differential equations and facility in solving standard examples.
e Understanding the ideas of vector calculus and facility in solving standard examples.



Course Code: 3HBHL.302
Course Name: Hindi Bhasha Samvedna Avam Sanchar Sadhan
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Course Code: 3SHBHL302
Course Name: Basic Information Computer Technology- 11

Course Objective
e To educate students to analyze, design, integrate & manage information systems using
information technology.

Course Outcome

e Student will be able to use computer system easily and they will get knowledge about how
to use different type of operating system.

Course Code: 3SBPH303
Course Name: Physics-III (Kinetic Theory of Gases, Thermo-dynamics and Statistical
Mechanics)

Course Objective
e To express the basic assumption of the kinetic theory of gases.
e Students learn the different laws of thermodynamics.
e To learn Thermodynamically function and their relations.

Course Outcomes
e Understand the concept of Thermodynamics and their laws.
e Describe the Thermodynamics function and their relations.



e Student learn about the concepts of Quantum Statics.

Course Code: 3SBCH404
Course Name: Chemistry —III (physical, inorganic & organic CHEMISTRY)

Course Objective

e Study of efficiency and terms as well as thermodynamic process, spectrum, transition
elements and coordination compounds

Course Outcomes
e Upon successful completion of this course, students will understand kinetics, equilibrium,
Lech atelier’s principle, acid and base reactions, pH, buffers, colligative properties, and
electrochemical applications in an undergraduate laboratory.

e Understand the first law of thermodynamics and the role of energy and enthalpy in
chemical reactions and perform thermochemical calculations.

Course Code: 3SBMA305
Course Name: Mathematics-I11I (Calculus, Differential Equation and Mechanics)

Course Objective
e The goal of this course is for students to gain proficiency in calculus computations.
e To make the student acquire sound knowledge of sequences, series and their convergence.
e To familiarize the student with Laplace and inverse Laplace transforms as well as
applications of Laplace transformation in solving linear differential equations.
e To acquaint the student with mechanics.

Course Outcomes

e Understanding the ideas of sequences and series and ability to find their convergence.

e Understanding of the ideas of limit and continuity and an ability to calculate with them and
apply them for function of one and two variables.

e Understanding of the ideas of differential equation and facility in solving standard
examples.

e Understanding the ideas of Laplace and inverse Laplace transforms facility in solving
standard examples and apply them.

e Understanding of the ideas of Mechanics and facility in solving simple standard examples.



Course Code: 3HBEL402
Course Name: English Language and Scientific Temper

Course Objective

To Study the basic language skills (speaking, listening, reading, and writing) and grammar.
Comprehensive study of different kinds of letters and applications.
To study the different kinds of prose and poetry.

Course Outcome

Student will be able to understand correct use of grammar and language skills.

Student will be familiar with different prose and poetry.

Student should be able to write analytically in a variety of formats, inculding essays, report
writing and application.

Course Code: 3HBHP401
Course Name: Human Values and Ethics

Course Objectives

To help students understand the basic guidelines, content and process of Human value and
value crisis in contemporary Indian Society.

To help students understand the meaning of happiness and prosperity for a human being.
To help students reflect critically on gender violence.

To facilitate the students to understand harmony at all the levels of human living, and live
accordingly.

Course Outcomes
On completion of this course, the students will be able to:

Understand the significance of value inputs in a classroom and start applying them in their
life and profession.

Understand the value of harmonious relationship based on trust and respect in their life and
profession.

Students will develop a sense of appreciation of women in all walks of life.

Understand the role of a human being in ensuring harmony in society

Course Code: 3SBPH403
Course Name: Physics-1V (Group Waves, Acoustics and Optics)

Course Objective

To aware the students about various phenomena of Waves, Acoustics and Optics.
Describe the phenomena like Interference, Diffraction.



Course Outcomes
e Understand the Physics behind various optical phenomena.
e Understand various natural phenomena which is happening in their surroundings.
e Explain the relationship in between various optical phenomena.

Course Code: 3SBCH404
Course Name: Chemistry-1V (PHYSICAL, INORGANIC& ORGANIC CHEMISTRY)

Course Objective

e This subject make students learn about the bonding and properties and transition element
coordination compounds

Course Outcomes

e Upon successful completion of this course students will describe the bonding and
properties of transition and inter transition element coordination compounds

Course Code: 3SBMA405
Course Name: Mathematics-IV (Advanced Calculus, Partial Differential Equations,
Complex Analysis and Abstract Algebra)

Course Objective
e The goal of this course is for students to gain proficiency in computations of advanced
calculus.
e To make the student acquire sound knowledge of techniques in solving partial differential
equations.
e To familiarize the student with complex analysis.
e To acquaint the student with Abstract Algebra.

Course Outcomes
e Understanding the ideas of advanced calculus and series and an ability to calculate with
them and apply them.
e Understanding of the ideas of partial differential equations and facility in solving standard
examples.
e Understanding of the ideas of complex analysis and ability to calculate with them.
e Improved facility in abstract algebra.



Course Code: 3SBES501
Course Name: Environmental Studies

Course Objective

Student will be able to become proficient in the natural and physical sciences, as well as to
be aware of social and cultural influences upon environmental problems facing society
today.

Course Outcome

The Environmental Studies minor supplements other majors to facilitate students’
understanding of complex environmental issues from a problem-oriented, interdisciplinary
perspective.

Enable the student to acquire basic ideas about environment and emerging issues about
environment problems.

Aware about the need and importance of Natural Resources.

Develop knowledge and understanding of the environment and enable the students to
contribute towards maintaining and improving the quality of the environment.

Course Code: 3HBELS01
Course Name: Introduction to Soft Skill & Team Building

Course Objective
By the end of the soft skills training program, the students should be able to:

Develop effective communication skills (spoken and written).

Develop effective presentation skills.

Conduct effective business correspondence and prepare business reports which produce
results.

Become self-confident individuals by mastering inter-personal skills, team management
skills, and leadership skills.

Develop all-round personalities with a mature outlook to function effectively in different
circumstances.

Develop broad career plans, evaluate the employment market, identify the organizations to
get good placement, match the job requirements and skill sets.

Take part effectively in various selection procedures adopted by the recruiters.

Course Outcome

The teaching methods in the soft skills training include lectures, projects, role plays,
quizzes, and various other participatory sessions. The emphasis will be on learning by
doing.

Since the method of training is experiential and highly interactive, the students imbibe the



skills and attributes in a gradual and subtle way over the duration of the program. The
students will not only learn the skills and attributes but also internalize them over a period
of time.

e Internalization ensures that the skills and attributes become part of the students’ nature.
Subtle changes are bound to occur in their behavior and outlook, and these will make them
more self-assured and confident. Moreover, the behavior changes will be gradual and
natural and will not appear artificial or put on. Thus, the changes in them will be genuine
and positive.

e The Soft Skills training program is a credit course and the evaluation of the students takes
place on a continuous basis. Active participation in activities, interest displayed by the
students in acquiring the necessary attributes and skills and the commitment shown by
them to improve in terms of attitudes are the main criteria for evaluation.

Course Code: 3SMPHS503
Course Name: Discipline Specific Elective-I Physics-V (QUANTUM MECHANICS,
ATOMIC, MOLECULAR AND NUCLEAR PHYSICS)

Course Objective
e To introduce student to the concept of special relativity and its application to physical
sciences.
e To express the basic postulates of Quantum Mechanics and Atomic Physics.

Course Outcome
e Explain the nature of Quantum Mechanics and Lorentz Transformation equations.
e Understand the concept of constant relative motion of different bodies in different frames
of references.
e Describe theories explaining the structure of atoms and the origin of the observed spectra.

Course Code: 3SMPH504
Course Name: Physics-V (ASTRO PHYSICS & ATMOSPHERIC SCIENCE)

Course Objective
e To gain knowledge of modern techniques, theory and observation results in astrophysics
and cosmology.
e Introduce the physics of planetary atmospheres with special emphasis on the atmosphere
of the earth.

Course Outcomes
Students will have understanding of:
e To understand binary stars as well as our solar system and the associated processes



occurring in the Milky Way and other galaxies.

e To describe the basic structure of an atmosphere and the climate system.

e The concept of potential temperature and how it relates to static stability.

e Know the components of the earth radiation balance and understand optical depth and
transmission function.

e Derive a simple model of “green house effect”.

Course Code: 3SBCH503
Course Name: Chemistry-V (PHYSICAL INORGANIC & ORGANIC CHEMISTRY)

Course Objective
e To Study the concepts of UV and IR spectroscopy and Bio-Organic & Bioinorganic
Chemistry.
Course Outcomes
e After completion of the course student will able to Understand the Spectroscopy, acid/base
reactions, their products, and how buffer systems work

Course Code: 3SBCH504
Course Name: Discipline Specific Elective -II INDUSTRIAL CHEMISTRY)

Course Objective
e Study of basic concept of distillation, evaporation, absorption, filtration and drying
catalysis Microwave and Ultrasound assisted green synthesis, Green catalysis and its

application.

Course Outcomes
e Knowledge of industrial chemistry and its application.

Course Code: 3SBCHS05
Course Name: Chemistry-V (Elective -I) GREEN CHEMISTRY

Course Objective
e To Study the basic concepts of Green Chemistry, Green Reactions, Microwave and
Ultrasound assisted Green synthesis, Green Catalysis and its application.

Course Outcomes
e After completion of the course the learners will be able to know about the reaction of Green
catalysis, Microwave and Ultrasound assisted green synthesis and its modern application
in Green Chemistry.



Course Code: 3SBMAS03
Course Name: Discipline Specific Elective-I Mathematics-V (REAL ANALYSIS, LINEAR
ALGEBRA & DISCRETE MATHEMATICS)

Course Objective
e The goal of this course is for students to gain proficiency in computation of real analysis.
e To make the student acquire sound knowledge of linear algebra.
e To familiarize the student with discrete mathematics.

Course Outcomes
e Understanding the ideas of real analysis and series and an ability to calculate with them.
e Understanding of the ideas of linear algebra and facility in solving standard examples.
e Understanding of the ideas of discrete mathematics and facility in solving standard
examples.

Course Code: 3SBMAS504
Course Name: Discipline Specific Elective-I Mathematics-V (RING THEORY AND
LINEAR ALGEBRA - 1I)

Course Objective
e The goal of this course is for students to gain proficiency in computation of linear algebra.
e To make the student acquire sound knowledge of linear algebra.
e To familiarize the student with discrete mathematics.

Course Outcomes
e Understanding the ideas of Boolean algebra and ability to calculate with them.
e Understanding of the ideas of graph theory and facility in solving standard examples.
e Understanding of the ideas of discrete mathematics and facility in solving standard
examples.

Course Code: 3SMPH603
Course Name: Discipline Specific Elective-I Physics-VI (SOLID STATE PHYSICS,
ELECTRONICS AND LASER)

Course Objective
e Describe the difference between crystalline and non crystalline materials.
e Describe the arrangements of atoms and ions in crystalline structure.
e Explain basic Laser principle Laser behavior properties of Laser radiations, different types
of Lasers and Laser applications.



Course Outcomes

e Demonstrate an understanding of the crystal lattice and how the main lattice types or
described.

e Explain different laser used and make a comparison between them.

Course Code: 3SMPH604
Course Name: Discipline Specific Elective-II Physics-VI (NANO-TECHNOLOGY AND
MATERIAL SCIENCE)

Course Objective
e To give comprehensive exposures to the students regarding various materials, crystalline,
non — crystalline materials, crystal structure and their defects the concept of phase and
different type of phase diagram.

e Experimental and computational characterization of nano-materials.

Course Outcomes
Students will have understanding of:
e Different type of materials and their structure.
e Structure dependence of various thermal, optical and mechanical properties.
e Explain the fundamental principles of nano-technology and their application to medical
science.

Course Code: 3SBCH 603
Course Name: Discipline Specific Elective-I Chemistry-VI (PHYSICAL INORGANIC &
ORGANIC CHEMISTRY)

Course Objective
e To Study the basic concepts of photochemistry, solution, Inorganic polymer, preparation
and properties of organometallic compounds.

Course Outcomes
e After completion of the course student will able to understand the physical photochemistry,
application of inorganic polymers and organometallic compounds.

Course Code: 3SBCH604
Course Name: Discipline Specific Elective-II (NANO CHEMISTRY)

Course Outcome
e To understand preparation of nano-particle, organic nano-particle and about the role of
nano-particle in environmental protection.



Course Outcome
After the completion of course learner is able to understand about:

Nano chemistry of Nanomaterials and its types

Preparation methods of Nanomaterials/Nanoparticles &nano synthesis
Nanoscience affecting environment

Organic nanoparticles & their characterization techniques.
Nanomaterials for Environmental Protection

Course Code: 3SBMA603
Course Name: Discipline Specific Elective-I Mathematics-VI (METRIC SPACE,
NUMERICAL ANALYSIS & STATISTICS)

Course Objective

To introduce the concept of metric space to the students and to make them understand
various familiar concept of real analysis with the help of metric space.

To introduce the concept of compactness and connectedness w.r.t. metric space and to
study some useful properties of continuous function.

To introduce various numerical techniques to the students of solving equation and also
introduce the concept of numerical differentiation and integration.

Course Outcomes

The concept of metric space would help them to generalize this notion on some other
spaces.

The idea of compactness and connectedness would help them to work on some other useful
properties of sets and continuous function.

The techniques of numerical solution of equation of different kind
(algebraic/differential/integral) would help them to find the solution of practical problems.

Course Code: 3SBMA604
Course Name: Discipline Specific Elective-1I1 Mathematics-VI (Fuzzy Set Theory)

Course Objective

To introduce the basic types and concepts of fuzzy sets.
To introduce different operations on fuzzy sets.

To introduce the concept of fuzzy arithmetic.

To introduce the concept of fuzzy relation.

To introduce the concept of fuzzy relation equations.

Course Outcome
On completion of this course students will be able to:



Understand the basic concept of Fuzzy sets.

Apply the operations on Fuzzy sets.

Solve the Fuzzy arithmetic.

Understand the Fuzzy relations and Fuzzy relation equations.



Master of Science (M.Sc. - Mathematics)
Programme Code - 04PGR003

PROGRAMME EDUCATION OBJECTIVE (PEO’S)

The structure of the M.Sc. (Mathematics) Programme is designed to produce graduates of
mathematics and relative subjects with rigorous practical, analytical and research based skills, who
are exceptionally well-equipped to go onto Masters in Mathematics, or employment in industrial,
academic and the public service. The M.Sc. (Mathematics) programme provides:

PEOQO’s-1: To analyze the quantum mechanical problems.

PEOQO’s -2: To impart knowledge about various mathematical tools employed to study
mathematics problems.

PEQ’s -3: Drawing attention toward the theory related to the Radiation Detection and
practical use of Dosimetry in industrial and research institutions.

PEQ’s -4: To have knowledge about Cone and Cylinder with coincides.

PEOQO’s-5: Be familiar with group theory, ring, integral domain, field and make their
fundamental strong.

PEQO’s-6: To solve problem using expansion of functions.

PEQ’s-7: Familiar with curve tracing.

PEQ’s-8: Apply integral calculus in solving problems.

PEO’s-9: To make the student acquire sound knowledge of techniques in solving
differential equations.

PEO’s-10: To familiarize the student with Laplace and inverse Laplace transforms as
well as applications of

PEQ’s-11: Laplace transformation in solving linear differential equations.
PEOQO’s-12: To introduce the Basic concept of Fuzzy Sets.

PEO’s-13: To introduce types of Fuzzy relation.

PEQO’s-14: To be familiar with operations on Fuzzy Sets Fuzzy arithmetic.
PEOQO’s-15: To understand the solution method specific fields.

PEOQO’s-16: To understand research and knowledge of different parts of research.
PEQO’s-17: To promote research culture and an environment that encourages the
student’s originality and creativity in their research.

PEOQO’s-18: Skills to enable the student to critically examine the background literature
relevant to their specific fields.

PROGRAMME OUTCOMES (PO’s)

PO’s-1: Updation and confidence in subjects.
PQO’s-2: Development of orientation.
PO’s-3: Value added achievements.

PO’s-4: Promotion in higher education.



PO’s-5: Useful in competing the national level examination as NET, SLET, CSIR, Gate,
JEST, CAT, MAT, etc.

PROGRAMME SPECIFIC OUTCOMES(PEO’s)

PSO’s-1: To develop problem solving skill and apply them independently to problem in
pure and applied mathematics.

PSO’s-2: To improve their own learning and performance.

PSO’s-3: To develop abstract mathematical thinking to simulate mathematical ideas and
arguments.

Course Code: 6SMMA101
Course Name: ADVANCED ABSTRACT ALGEBRA-I

Course Objectives

This course aims to provide a first approach to the subject of algebra, which is one of the
basic pillars of modern mathematics.

The focus of the course will be the study of certain structures called groups, rings, fields
and some related structures.

In particular to study in details the Sylow theorems and polynomials rings.

This course helps to gain skill in prob is associated with the study of polynomials in
several variables.

Course Outcomes

The student will be able to define the concepts of group, ring, field, and will be able to
readily give examples of each of these kinds of algebraic structures.

The student will be able to define the concepts of coset and normal subgroup and to prove
elementary

propositions involving these concepts.

The student will be able to define the concept of subgroup and will be able to determine
(prove or disprove),

in specific examples, whether a given subset of a group is a subgroup of the group.

The student will be able to define and work with the concepts of homomorphism and
isomorphism.

The student will be able to apply the basic concepts of field theory, including field
extensions and finite fields.



Course Code: 6SMMA102
Course Name: REAL ANALYSIS-I

Course Objectives

The goal of this course is for students to gain proficiency in convergence, test of
Sequences and series of real numbers.
To familiarize the student with open set and closed set of real numbers.

To make the student acquire sound knowledge of techniques in solving differential
Calculus.

Course Outcomes

Fluency in convergence test using standard methods, including the ability to find an
appropriate test for a given sequence or series.

Understanding ideas and concept of differential calculus and facility in solving standard
examples.

Understanding the ideas of open and closed sets and facility in solving standard
examples.

Course Code: 6SMMA103
Course Name: TOPOLOGY-I

Course Objectives
The aim of this course is to provide students

An introduction to theory of metric and topological spaces with emphasis on those topics
that is important to higher mathematics.

Basic notions of metric and topological spaces.

Information about the properties of continuous mappings and convergence in topological
spaces.

The broader information of some selected types of topological spaces (compact, product,
connected spaces) and countability, separation axioms including some basic theorems

on topological spaces.

Information about product invariance of certain separation and countability axioms.

Course Outcomes
Upon successful completion of the program the students will be aware of:

The definitions of standard terms in topology.
How to read and write proofs in topology with a variety of examples and counter
examples.

Some important concepts like continuity, compactness, connectedness, projection
mapping etc



e Countability, separation axioms and convergence in topological spaces.
e Using new ideas in mathematics and also help them in communicating the subject with
other subjects.

Course Code: 6SMMA104
Course Name: COMPLEX ANALYSIS-I

Course Objectives

e tell more about complex numbers and complex valued function to the students.

e To introduce the concept of conformal mapping and Bilinear transformation of different
kind.

e To introduce the concept of complex integration on simply connected region and multiple
connected region.

e To introduce three main and important theorem of Complex Analysis namely Liouvilles
theorem,

e Morera's theorem and Cauchy's integral formula.

e To introduce Taylor's series and Laurent’s series to the students.

Course Outcomes

¢ Understanding about complex number and complex valued function will enable them to
deal with function of multi variable.

e Students will able to transform the region /object of one plane onto another plane easily.

e (Cauchy theorem will help them to find the integration of function on the region where
function is analytic and where it is not Analytic.

e (Cauchy integral formula with help students to find the value of function at inside point of
the region.

e Students will able to expand function in series of positive and negative power of variable
in a given region.

Course Code: 6SMMA105
Course Name: DIFFERENTIAL EQUATION-I

Course Objective
e This course helps the students to study elementary concepts.
e To introduce the concept of simultaneous differential equations.
e Understanding the concept of integration in series.
e To understand the Existence and Uniqueness theorem.

Course Outcomes
e The student will be able to define the elementary concept of differential equations.



e The student will be able to define and work with the concept of simultaneous differential
equations.

e The student will be able to define and work with the concept of integration in series.

e The student will be able to apply the iteration method.

Course Code: 6SMMA201
Course Name: ADVANCED ABSTRACT ALGEBRA-II

Course Objectives

e The focus of the course will be the study of modules over a ring.

e In particular to study in details the Noetherian and Artinian modules and rings.

e This course helps to study the Linear transformations, Algebra of Linear transformations
& Linear operators.

e In particular to study in details the Nilpotent transformations, Jordan blocks & forms.

e This course helps to study the fundamental structure theorem of modules over PID and
also helps to gain knowledge about its application to finitely generated abelian group.

Course Outcomes

e The student will be able to define the concepts of module over a ring and will be able to
readily give examples of this kinds of algebraic structures.

e The student will be able to define and work with the concepts of Noetherian and Artinian
modules and rings.

e The student will be able to define the concept of Linear transformations, Algebra of
Linear transformations & Linear operators, Nilpotent transformations, Jordan blocks &
forms.

e The student will be able to give detail proof and work with the concepts of Schur’s
Lemma.

e The student will be able to apply the basic concepts of modules, including uniform and
primary modules.

Course Code: 6SMMA202
Course Name: REAL ANALYSIS -1I

Course Objectives
e To make familiarize the student with Riemann-Stieltjes integral and their application.
e To make the student acquire sound knowledge of techniques in solving problems on
function of several variable and Jacobian.



Course Outcomes

Understanding ideas and concept of Riemann — Stieltjes integral and facility in solving
standard examples.

Fluency in solving standard methods, including the ability to find an appropriate method
for a given function

of several variables.
Understanding the ideas of Jacobian and facility in solving standard examples.

Course Code: 6SMMA203
Course Name: TOPOLOGY-II

Course Objectives

An introduction to theory of metric and topological spaces with emphasis on those topics
that are important to higher mathematics.

Basic notions of metric and topological spaces.

Information about the properties of continuous mappings and convergence in topological
spaces.

The broader information of some selected types of topological spaces (compact, product,
connected spaces)

and countability, separation axioms including some basic theorems on topological spaces.
Information about product invariance of certain separation and countability axioms.

Course Outcomes
Upon successful completion of the program the students will be aware of:

The definitions of standard terms in topology.
How to read and write proofs in topology with a variety of examples and counter examples.

Some important concepts like continuity, compactness, connectedness, projection mapping
etc

Countability, separation axioms and convergence in topological spaces.

Using new ideas in mathematics and also help them in communicating the subject with
other subjects.

Course Code: 6SMMA204
Course Name: COMPLEX ANALYSIS-II

Course Objectives

To introduce the concept of zero is and singularities of a complex valued function.
To introduce residues theorem as well as some definite integral round the unit circle.
To introduce the concept of integral of rational function on the semi circular region.



To introduce the concept of fixed point and bilinear transformation and their special
from.

To introduce the concept of analytic function and multiple valued function.

Course Outcomes

Understanding the concept of singularities will help student to find integral of complex
valued function on some simple connected region and multi connected region.

Students will able to solve definite integral easily which is quite difficult by analytical
method.

Understanding fixed point would help students to learn more about those type of function
which posses fixed point.

Students will learn more about everywhere differentiable function and they will learn
how it helps them to decide analyticity of function.

Course Code: 6SMMA205
Course Name: DIFFERENTIAL EQUATION-II

Course Objective

This course helps the students to study Linear and Nonlinear differential equations.
To introduce the concept of boundedness of solutions.

Understanding the concept of Legendre polynomials.

To understand the Legendre’s function of the second kind.

Course Outcomes

The student will be able to define the elementary concept of Linear and non linear
differential equations.

The student will be able to define and work with the concept of Boundedness of solutions
and Langrange’s identity.

The student will be able to define and work with the concept of Legendre’s polynomial.
The student will be able to apply the Neumann’s integral and Christoffel’s summation
formula.

Course Code: 6SMMA301
Course Name: FUNCTIONAL ANALYSIS-I

Course Objectives

Understand the Normed linear spaces and Banach spaces.

Be familiar with the sub space and Quotient space of Banach Space.
Understand compactness, Equivalent norms Hahn Banach theorem
Understand the concept of Natural imbedding theorem and Riesz lemma.



e Get exposed to the conjugate space and the conjugate of an operator.

Course Outcomes
e To learn to recognize the fundamental properties of normed linear space and to learn
classify the standard examples.
e To understand the Banach space.
e Demonstrate accurate and efficient use of compactness.
e To explain the conjugate space and learn to use properly the specific techniques for
conjugate of an operators over the Banach space.

Course Code: 6SMMA302
Course Name: INTEGRAL TRANSFORM-I

Course Objective
e To expose students to learn Laplace and Fourier transform.
e To equip students with the methods of finding Laplace transform and Fourier transform
of different functions.
e To make students familiar with the methods of solving IVP and BVP using laplace and
fourier transform.
e To make students informative to complex fourier transform.

Course Outcomes
Upon successful completion of this course, students will be able
e To calculate the Laplace transform and Inverse Laplace Transform of standard functions.
e To select and use the appropriate shift theorems in finding laplace and inverse laplace
transform.
e To combine the necessary Laplace transform techniques to solve second order differential
equations.
e To find the complex Fourier transform of some functions.
e To find the Fourier transform of some elementary and standard functions with properties
of finite Fourier sine and cosine transform.

Course Code: 6SMMA303
Course Name: Special Function — I

Course Objective
e To study the Gamma function and related functions.
e To introduce Hyper geometric differential equations and generalized Hyper geometric
differential equation.
e This course helps to solve Hermit’s differential equation.



To introduce the Laguerre Polynomials.
To introduce the Jacobi Polynomials.

Course Outcomes

The student will be able to solve the Gamma function and related functions.
The student will be able to solve the Hypergeometric Function.

The student will be able to solve the Hermit Polynomials.

The student will be able to solve the Laguerre Polynomials.

The student will be able to study the Jacobi Polynomials

Course Code: 6SMMA304
Course Name: Advanced Discrete Mathematics (DSE - I)

Course Objective
The aim of the course is to develop students

A solid understanding of algebraic structure and also the advanced concepts covered in
the course.

to use techniques from algebra, analysis and probability to solve problems in discrete
mathematics.

A solid understanding about semi groups, monodies, lattices and trees.

A good grasp of the applications of this subject in other areas of mathematics and to real
world problems.

Course Outcome

Upon successful completion of this course, the students will be able to:

Understand the basic principles of sets and operations in sets.

Demonstrate different traversal methods for trees and graphs.

Write model problems in mathematical science using trees and graphs.

Evaluate Boolean functions and simply expressions using the properties of Boolean
algebra.

Course Code: 6SMMA305
Course Name: Partial Differential Equations (DSE - I)

Course Objectives

Learn to solve Partial Differential Equation of Second Order.

To make students familiar with Green’s Function and Harmonic Function.
Understand the application of Partial Differential Equations.

Learn to solve fundamental solution of Laplace equation.



Course Outcomes
After completion the students will be able to:

Solve Partial Differential Equation of Second Order.

Solve some problems of Green’s Function and Harmonic Function.
Understand the application of Partial Differential Equations

Find the solutions of Laplace equation and Poisson’s equation.

Course Code: 6SMMA306
Course Name: Numerical Analysis (DSE - I)

Course Objectives

This course aims to provide the information about systems of linear equations.

This course helps to study the different methods of Interpolation, Differentiation and
Integration.

To understand the concept of approximation of functions.

To introduce the concept of Ordinary and Partial differential equations.

This course helps to gain skill in problem solving and critical thinking.

Course Outcomes

The student will be able to solve the system of linear equations and algebraic eigen value
problems.

Understanding the ideas of solving interpolation, differentiation and integration.

Fluency in solving approximation of functios.

The student will be able to solve ordinary differential equation by various methods.

The student will be able to solve elliptic, one dimensional parabola and hyperbola
equations.

Course Code: 6SMMA307
Course Name: Mathematical Statistics (DSE-II)

Course Objectives

To tell sampling distributions and estimation theory.
To introduce the concept of testing of hypothesis.

To introduce the concept of correlation and regression.
In particular to study the design of experiments.

This course helps to study multivariate analysis.



Course Outcomes

The student will be able to solve the Mean, Variance and Proportions.

The student will be able to find Type I and Type II errors by various distributions
methods.

The student will be able to apply method of least squares.

The student will be able to study the analysis of variance.

The student will be able to study covariance matrix, correlation matrix and principal
components by graphing.

Course Code: 6SMMA308
Course Name: Number Theory (DSE-II)

Course Objectives

To introduce the concept Binomial theorem.

To introduce the concept of Congruence’s and Techniques of Numerical calculations.
To introduce the concept of Public key cryptography.

In particular to study the Combinational number theory.

This course helps to study Farey sequences and functions.

Course Outcomes

The student will be able to solve Divisibility.

The student will be able to find solutions of congruence’s.

The student will be able to apply method of Congruence and Quadratic Reciprocity.
The student will be able to study the analysis of Functions of Number Theory.

The student will be able to study Diophantine Equations and Farey fractions.

Course Code: 6SMMA309
Course Name: Differential Geometry (DSE-II)

Course Objectives

To introduce the theory of space curves.

To introduce the concept of surface in R3.

To introduce the concept of Envelopes.

To introduce the concept of Asymptotic lines and the fundamental equations of surface
theory.

To introduce the concept of Geodesics theorem and mappings.



Course Outcomes

The student will be able to solve the theory of space curves.

The student will be able to solve the fundamental form of surface.

Fluency in solving Envelopes and regression.

The student will be able to solve the fundamental equations of surface theory.
The student will be able to apply Geodesics theorem.

Course Code: 6SMMA401
Course Name: FUNCTIONAL ANALYSIS-II

Course Objectives

Understand the Inner product space and Hilbert space.

Understand the Orthogonality.

Be familiar with the concept of Riesz representation theorem for continuous linear
functional on Hilbert space.

Get exposed to the adjoint, self adjoint, Normal and Unitary operators.
Understand Finite dimensional Spectral theory.

Course Outcomes

To be able to understand the method of application of Open mapping theorem, Closed
graph theorem, Hahn —Banach

theorem for linear spaces, Inner product spaces, Orthogonal complements & Adjoint of
an Oprtator

To understand Hilbert space and the fundamental properties of it.

To learn the application of Bessel’s and Schwarz inequality.

To explain the conjugate space of Hilbert space.

To learn to use properly the specific techniques for operators over Hilbert space.

To learn to use finite dimensional spectral theory.

Course Code: 6SMMA402
Course Name: ADVANCED GRAPH THEORY

Course Objectives
The aim of the course is to develop students:

A solid understanding of the perfect graph and other class of perfect graphs.
To understand Ramsey theory.

A solid understanding about External graph.

A solid understanding about Connectedness in diagraph.

To learn properties of Tournaments.



Course Outcomes
Upon successful completion of this course, the students will be able to:
e Apply the perfect graph theorem.
e Apply Ramsey theory.
e Encode the graphs.
e Understand the connected and disconnected graphs.
¢ Understand the Hamiltonian tournaments.

Course Code: 6SMMA403
Course Name: INTEGRAL TRANSFORM-II (DSE - I1I)

Course Objectives
e To apply the Fourier transform method for solving IVP and BVP.
e To learn Hankel transform and its properties.
e To apply Hankel transform in IVP and BVP.
e To understand the basic concept of Mellin transform and its properties.

Course Outcomes
Upon successful completion of course the students will be able :
e To find the Hankel transform of some functions
e To apply the Fourier transform methods for solving functions.
e To demonstrate accurate and efficient use of Hankel transform techniques.
e To understand the application of Hankel transform
e To get exposed how to use the properties of Mellin transform in solving various
functions.

Course Code: 6SMMA404
Course Name: SPECIAL FUNCTION-II (DSE - I1I)

Course Objectives
e Explain the method of application of Hermit Polynomials solution of Hermites
differential equation, Bateman’s
e Generating Relation, Laguerre Polynomials Solution of Laguerres differentials Equation
& Jacobi Polynomials.
Course Outcomes
e To be able to understand the method of application of Hermit Polynomials solution of
Hermites differential equation,
e Bateman’s Generating Relation, Laguerre Polynomials Solution of Laguerres
differentials Equation & Jacobi Polynomials.



Course Code: 6SMMA405
Course Name: OPERATIONS RESEARCH (DSE-1V)

Course Objective
The aim of this course is to introduce students

To establish theories and algorithms to model and solve mathematical optimization
problems that translates to real life decisions making problems.

To get exposed to the concept of linear programming problems and algorithm of linear
programming problems.

With some key topics such as, goal programming, transportation and assignment
problems, network analysis and dynamic programming that will enable students to
analyze the real life problems to reach at optimality.

Course Outcomes
On completion of this course students will be able to:

Define and formulate linear programming problems and appreciate their limitations
Solve LPP using appropriate techniques and optimization solvers, interpret the results
obtained and translate solutions into directives for s.

Conduct and interpret post-optimal and sensitivity analysis and explain their primal-dual
relationships.

Develop mathematical skills to analyze and solve integer programming, parametric linear
programming and network models arising from wide range of applications.

Find maximum (of profit or yield) or minimum (of loss or cost) in real world objective.

Course Code: 6SMMA406
Course Name: Metric Spaces and Fixed-Point Theory (DSE-1V)

Course Objectives

To introduce the concept of metric contraction principles.

To introduce hyperconvex spaces and normal structure in metric spaces.

To introduce continuous mapping in Banach spaces.

This course helps to provide the basic information of metric fixed-point theory.
To introduce the Banach space ultra-powers.

Course Outcomes

The student will be able to understand the concept of Banach contraction principle.
Understanding the concept of hyperconvexity and normal structure in metric spaces.
The student will be able to apply Brouwer’s theorem and Schauder’s theorem.

The student will be able to apply the basic concepts contraction mappings.



e The student will be able to apply the Demi closedness principle.

Course Code: 6SMMA407
Course Name: Measure and Integration Theory (DSE-IV)

Course Objectives
e To gain understanding of the abstract Measure Theory and definition and main properties

e To construct Lebesgue Measure on the real line and in n- dimensional Euclidean space.
e To explain the basic advanced directions of the theory.

Course Outcomes
e Students acquired basic knowledge of measure and integration theory.
¢ Analyze measurable sets and Lebesgue measure.
e Describe the Borel sets and Measureable functions.
e The student will be able to describe the structure of measurable functions.
e The student will be able to apply Riesz theorem and Lebesgues monotone convergence
theorem.



DOCTOR OF PHILOSOPHY (Ph. D — Mathematics)
Programme Code: Ph.D001

PROGRAMME OUTCOM(PQO’s)
Describe what student expected to know or be able to do why by the time of post graduate. At the
end of the program the student will be able to learn

PO’s-1: Applied knowledge of mathematics comes in all the field of learning including
higher research and it’s extension.

PO’s-2: Innovate, invent and solve mathematical problems using the knowledge of pure
and applied mathematics.

PO’s-3: Explain the knowledge of contemporary issue in the field of mathematics and
applied science.

PO’s-4: Work affectively as an individual and also as a member or leader in multilinguistic
and multidisciplinary terms.

PO’s-5: Adjust themselves completely to the demand of the growing field of mathematics
by lifelong learning.

PROGRAMME SPECIFIC OUTCOME(PSO’s)

PSO’s-1: To develop problem solving skill and apply them independently to problem in
pure and applied mathematics.

PSO’s-2: To improve their own learning and performance.

PSO’s-3: To develop abstract mathematical thinking to simulate mathematical ideas and
arguments

Course Code: 5010113201
Course Name: Research Methodology

Course Objective

Objective of the course to enable Ph. D. scholar to understand the methods of research &
different computer application in research and apply the knowledge and skills in
conducting research work.

Course Outcome

After learning this scholar will be able to understand the concept and process of research
and will able to carry out their research work effectively considering the ethics of research
for usefulness of society.



Course Code: 5010153201
Course Name: Advanced Mathematics

Course Objectives
e The goal of this course to enable Ph.D. scholar to acquire sound knowledge of subjective
research & different application in conducting research work.

Course Outcomes
e After learning this scholar will be able to understand the concept and process of research
work effectively considering the ethics of research for usefulness of society.

Course Code: 5010153202
Course Name: Fixed point theory and Application

Course Objectives
e The goal of this course to enable Ph.D. scholar to acquire sound knowledge of subjective
research & different application in conducting research work.

Course Outcomes
e After learning this scholar will be able to understand the concept and process of research
work effectively considering the ethics of research for usefulness of society. The student
will be able to apply the basic concepts contraction mappings in fixed point theory for
different space.

Course Code: 5010153203
Course Name: Topology And Functional Analysis

Course Objectives
e The goal of this course to enable Ph.D. scholar to acquire sound knowledge of subjective
research & different application in conducting research work.

Course Outcomes
e After learning this scholar will be able to understand the concept and process of research
work effectively considering the ethics of research for usefulness of society. The student
will be able to apply the basic concepts metric and functional analysis for research work.

Course Code: 5010153204
Course Name: Algebraic Number theory

Course Objectives
e The goal of this course to enable Ph.D. scholar to acquire sound knowledge of subjective
research & different application in conducting research work.



Course Outcomes
e After learning this scholar will be able to understand the concept and process of research
work effectively considering the ethics of research for usefulness of society. The student
will be able to apply the basic concepts Algebraic number structure analysis for research
work.

Course Code: 5010153205
Course Name: Applied Matrix theory

Course Objectives
e The goal of this course to enable Ph.D. scholar to acquire sound knowledge of subjective
research & different application in conducting research work.

Course Outcomes
e After learning this scholar will be able to understand the concept and process of research
work effectively considering the ethics of research for usefulness of society. The student
will be able to apply the basic concepts of Matrix theory for research work.

Course Code: 5010113202
Course Name: Research and Publication Ethics

Course Objective
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome
e After learning this subject scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.

Course Code: 5010123202
Course Name: Research and Publication Ethics

Course Objective
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the

publication ethics and publication misconduct and to create the awareness.

Course Outcome
Students will be able to understanding of
e After learning this subject scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.



MASTER OF SCIENCE (M. Sc - Physics)
PROGRAMME CODE -04PGRO001

PROGRAMME EDUCATIONAL OBJECTIVE (PEOS)
The structure of the M.Sc. (Physics) Programme is designed to produce graduates of physics and
relative subjects with rigorous practical, analytical and research based skills, who are exceptionally

well-equipped to go onto Masters in physics, or employment in industrial, academic and the public
service. The M.Sc. (Physics) programme provides:

PEO 1: To analyze the quantum mechanical problems.

PEO 2: To impart knowledge about various mathematical tools employed to study physics
problems.

PEO 3: The objective of this course is to learn the properties of macroscopic system using
the knowledge of the properties of individual particles.

PEO 4: To Study some of the basic properties of the condensed phase of materials specially
solids.

PEO 5: Drawing attention toward the theory related to the Radiation Detection and
practical use of Dosimetry in industrial and research institutions.

PEO 6: To study basic properties of different types of lasers.

PEO 7: To gain knowledge of modern techniques, theory and observational results in
relative topics.

PEO 8: To understand research and knowledge of different parts of research.

PEO 9: To promote research culture and an environment that encourages the student’s
originality and creativity in their research.

PEO 10: Skills to enable the student to critically examine the background literature
relevant to their specific fields.

PROGRAMME OUTCOMES (POS)

PO 1: Updation and confidence in subjects.

PO 2: Development of orientation.

PO 3: Participation in the field of scientific laboratory, research centre.

PO 4: Value added achievements.

PO 5: Promotion in higher education.

PO 6: Useful in competing the national level examination as NET, SLET, CSIR, Gate,
JEST, CAT, MAT, etc.

PROGRAMME SPECIFIC OUTCOMES (PSOS)

PSO 1: Understanding the scientific temperaments.
PSO 2: Enhancing the advance concepts.
PSO 3: Updation with relevant scenario in field of physics.



e PSO 4: Knowledge and application of modern equipments.
e PSO 5: Preliminary knowledge of research.

e PSO 6: Especially jobs in research centre.

e PSO 7: Critical thinking of a problem.

e PSO 8: Preparation of self employability.

Course Code: 6SMPH101
Course Name: MATHEMATICAL PHYSICS

Course Objective

e To impart knowledge about various mathematical tools employed to study physics
problems.

Course Outcomes
Students will have understanding of:
e Various techniques to solve differential equations.
e How to use special functions in various physics problems.

Course Code: 6SMPH102
Course Name: CLASSICAL MECHANICS

Course Objective
e To apprise the students of Lagrangian and Hamiltonian formulation and their applications.

Course Outcomes:
Students will have understanding of:
e Necessity of Lagrangian and Hamiltonian formulation
e Essential features of a problem (Like motion under central force, rigid body dynamics,
periodic motion) use them to set up and solve the appropriate mathematical equations and
make quick and easy checks on the answer to catch simple mistakes.
e Theory of small oscillations which is important in several areas of physics i.e. molecular
spectra, acoustics, variation of atoms in solids, coupled mechanical oscillators and
electrical circuits.

Course Code: 6SMPH103
Course Name: QUANTUM MECHANICS-I

Course Objective

e To give exposure about various tools employed to analyze the quantum mechanical
problems.



Course Outcomes

Students will have understanding of:
e Importance of quantum mechanics compared to classical mechanics at microscopic level.
e Various tools to calculate Eigen values and total angular momentum of particles.
e Application of approximation method and scattering theories.

Course Code: 6SMPH104
Course Name: ELECTRONIC DEVICES

Course Objective
e To introduce students to entire circuit design and to provide in depth theoretical base of
electronics and digital electronics.

Course Outcomes

Students will have understanding of:
e Fundamental design concept of different types of logic gates, minimization techniques etc.
e Characteristics of device like PNP, NPN, Diodes and truth table of various logic gates.
¢ Basic elements and to measure their values with multimeter and their characteristics study.

Course Code: 6SMPH201
Course Name: QUANTUM MECHANICS-II

Course Objective
e To impart knowledge of advanced quantum mechanics for solving relevant physical
problems.

Course Outcomes
Students will have understanding of:
e Importance of relativistic quantum mechanics compared to non — relativistic quantum
mechanics.
e Various tools to understand filled quantization and related concept.
e Exposure to quantum field theory and universal interactions.

Course Code: 6SMPH202
Course Name: STATISTICAL MECHANICS

Course Objective
e The objective of this course is to learn the properties of macroscopic system using the
knowledge of the properties of individual particles.



Course Outcomes
Students will have understanding of:
e Connection between statistics and thermodynamics.
e Difference ensembles and theories to explain the behaviour of the system.
e Difference between classical statistics and quantum statistics.
e Statistical behaviour of ideal Bose and Fermi systems.

Course Code: 6SMPH203
Course Name: SOLID STATE PHYSICS

Course Objective
e To Study some of the basic properties of the condensed phase of materials specially solids.

Course Outcomes
Students will have understanding of:
e Structure in solids and their determination using XRD.
e Behaviour of electrons in solids including the concept of energy bands and effect of the
same on material properties.
e FElectrical, thermal, magnetic and dielectric properties of solids and dielectric properties of
solids.

Course Code: 6SMPH204
Course Name: ATOMIC & MOLECULAR PHYSICS

Course Objective
e Objective of this course is to learn atomic, molecular and spin resonance spectroscopy.

Course Outcomes
Students will have understanding of:
e Atomic spectroscopy of one and two valence electron atom.
e The change in behaviour of atoms in external applied electric and magnetic field.
e Rotation, vibrational, electronic and Raman spectra molecules.
e Electron spin and nuclear magnetic resonance spectroscopy.

Course Code: 6SMPH301
Course Name: CONDENSED MATTER PHYSICS

Course Objective
To study some of the basic properties of the condensed phase of materials specially solids.



Course Outcomes
Students will have understanding of:
e Structure in solids and their determination using XRD.
e Behaviour of electrons in solids including the concept of energy bands and effect of the
same on material properties.
e FElectrical, thermal, magnetic and dielectric properties of solids. properties of solids.

Course Code: 6SMPH302
Course Name: NUCLEAR PHYSICS

Course Objective
e To impart knowledge about basic nuclear physics provide the students with an
understanding of basic radiation interaction and detection techniques for nuclear physics,
radioactive decays, nuclear reactions and elementary particle physics.

Course Outcomes
Students will have understanding of:
¢ Basic properties of nucleus and nuclear models to study the nuclear structure properties.
e Various aspects of nuclear reactions will give idea how nuclear power can be generated.
e Need of standard model and its limitations.
e Week interaction between quarks and how that this is responsible for beta decay.
e Laptons and how the electron neutrons and antineutrons are produced during beta plus and
beta minus decays.

Course Code: 6SMPH303
Course Name: ELECTRODYNAMICS (Elective I)

Course Objective
Completion, the students will be able to:

e Demonstrate an understanding of the use of scalar and vector potentials of Gauss
invariance, know and use methods of solution of Poisson and Laplace equations, and use
principle of Lorentz covariant formalism and tensor analysis and basic understanding of
plasma state essential for higher study.

Course Outcomes
Students will have understanding of:
e Time varying field and Maxwell Equations.
e Various concepts of electromagnetic waves.
e Radiation from ionised time varying sources and charged particle dynamics.



Course Code: 6SMPH304
Course Name: PLASMA PHYSICS (ELECTIVE D)

Course Objective
e To expose the students to theory related to motion charge particle in inhomogeneous field,
production of plasma and uses of plasma.

Course Outcomes

Students will have understanding of:
e What are theoretical method to study the charged particle motion.
e How to generate plasma in the laboratory.
e How plasma production is helpful to make fusion reactors.

Course Code: 6SMPH305
Course Name: DIGITAL ELECTRONICS & MICROPROCESSOR (ELECTIVE 1I)

Course Objective
To provide theoretical knowledge and develop practical skill in digital systems, logic systems and
microprocessor, Electronic systems and microprocessors.

Course Outcomes

Students will have understanding of
e Logic circuits, digital systems and microprocessor and their peripheral devices.
e Operating and designing digital systems.
e How to solve problems in design and /or implementation of digital electronics.

Course Code: 6SMPH306
Course Name: ENVIRONMENTAL PHYSICS (ELECTIVE II)

Course Objective
e The students shall acquire basic knowledge within selected environmental topics viz
ionizing radiation, radioactivity, U-V & I-R radiation, ozone depletion problem,
greenhouse effect and climate, whether and biological effects related to environments.

Course Outcomes

Students will have understanding of
e Students will describe and analyze the current national and global environmental problems.
e Students interpret biological and chemical data related to environments.
¢ Know how climate models can be used for weather forecasting, climate simulation, and



investigations of the causes of climate change.
Course Code: 6SMPH401
Course Name: MATERIAL SCIENCE (ELECTIVE III)

Course Objective
e To give comprehensive exposures to the students regarding various materials, crystalline,
non- crystalline materials, crystal structure and their defects the concept of phase and
different type of phase diagram.

Course Outcomes
Students will have understanding of:
e Different type of materials and their structure.
e Structure dependence of various thermal, optical and mechanical properties.

Course Code: 6SMPH402
Course Name: PHYSICS OF NANO MATERIALS (Elective I1I)

Course Objective
e To provide knowledge about physics based nano processes, to design and conduct
experiments relevant to nano physics as well as to analyse the results, to improve usage
of physics for modern technology, to provide an adequate knowledge on various nano
physics aspects.

Course Outcomes

Students will have understanding of:
e Fundamental principles of nanotechnology and their application.
e Apply physical concepts to the nano scale and non — continuum domain.
e Evaluate processing conditions to engineer functional nano materials.

Course Code: 6SMPH403
Course Name: COMPUTATIONAL METHODS & PROGRAMMING (ELECTIVE 1V)

Course Objective
e To provide various numerical methods for solving differential and integral equations to
physical equations.

Course Outcomes
Students will have understanding of:
e Uses of computer in various fields.
e Various technique to solve differential and integral equations.



Course Code: 6SMPH404
Course Name: Communication Electronics (Elective IV)

Course Objective
e To built up the concept integrated circuits and its application in the electronics and
communications.

Course Outcomes
Students will have understanding of:
e Operational amplifier and its applications.
e Knowledge of computer and wave from generator.
e Construction working and applications 555 timer, they will also acquire the knowledge of
digital to analog and analog to digital techniques.



DOCTOR OF PHILOSOPHY (Ph. D - Physics)
PROGRAMME CODE -PH.D001

PROGRAMME EDUCATIONAL OBJECTIVE (PEOS)

The structure of the Ph.D. (Physics) programme is designed to produce post graduates as well as
M.Phil. scholars with rigorous research and analytical skills, who are exceptionally well-equipped
to go onto Ph. D. research, or employment in industrial, academic and the public service. The
Ph.D. (Physics) programme provides:

PEO 1: To prepare research oriented techniques.

PEO 2: Society based research.

PEO 3: Eco-friendly research.

PEO 4: Review globally in research.

PEO 5: To gain knowledge of modern techniques, theory and observational results in
relative research area.

PEO 6: To understand research and knowledge of different parts of research.

PEO 7: To promote research culture and an environment that encourages the student’s
originality and creativity in their research.

PEO 8: Skills to enable the student to critically examine the background literature relevant
to their specific research area.

PEO 9: Publishing the results of their research in high-profile scientific journals, through
constructive feedback of written work and oral presentations.

PROGRAMME OUTCOMES (POS)

PO 1: To look after nationwide as well as globally.
PO 2: Knowledge of research in higher education.
PO 3: Opportunity in national importance centre.
PO 4: Build upon as a entrepreneurship.

PO 5: Enhancement of thinking skill.

PO 6: Research oriented.

PROGRAMME SPECIFIC OUTCOMES (PSOS):

PSO 1: Upliftment of concepts, ideas and thoughts.

PSO 2: Inculcation of research.

PSO 3: Development of scientific temperament of research.
PSO 4: Awareness about the first steps in research.

PSO 5: Scope of employability in research centers.

PSO 6: Promotion of research.



Course Code: 5010113001
Course Name: RESEARCH METHODOLOGY

Course Objective
e Objective of the course to enable Ph. D. scholar to understand the methods of research &
different computer application in research and apply the knowledge and skills in
conducting research work.

Course Outcome
e After learning this scholar will be able to understand the concept and process of research
and will able to carry out their research work effectively considering the ethics of research
for usefulness of society.

Course Code: 5010153001
Course Name: ADVANCED PHYSICS & TECHNOLOGIES (Elective)

Course Objective
e To inculcate the basis for doing research and to utilize the modern technologies for future
applications.

Course Outcomes
Students will have understanding of:
¢ Fundamental knowledge of physical phenomena and scientific theories.
e Application in advanced research.
e Helpful in defining research objectives.
e Useful in laboratory.
e Helpful in analysis of several scientific results for environmental awareness.

Course Code: 5010153002
Course Name: SOIL SCIENCE & MICROWAVE REMOTE SENSING - GIS (Elective)

Course Objective
e To learn about the soil and its components and to test several properties of soil microwave
sensing and GIS technology.

Course Outcomes
Students will have understanding of:
e Helpful in understanding the basics of soil properties.
e Helpful in enhancing the soil fertility using modern technologies.
e Understanding the application of GIS and Microwave remote sensing.



e Useful in understanding the basics of electromagnetic radiation.

Course Code: 5010153003
Course Name: ADVANCED MATERIALS & TECHNOLOGIES (Elective)

Course Objective
e To give comprehensive exposures to the students regarding various materials, crystalline,
non — crystalline materials, crystal structure and the technologies to detects the properties
of different types of materials.

Course Outcomes
Students will have understanding of:
e Knowledge of materials and their structure.
e Understanding the concepts of nanotechnology fabrications technology.
e Explanation of diffusion in materials.
e Useful in material science laboratory.
e Utilization in advance research.

Course Code:5010153004
Course Name: X-RAY CRYSTALLOGRAPHY (Elective)

Course Objective
e To drawn attention of the students toward the theory related to the Radiation Detection and
practical use of Dosimetry in industrial and research institutions.

Course Outcomes
Students will have understanding of
e Useful in instrumentation.
e Especially in XRD.
e Useful in advanced laboratory i.e; radiography.
e Application in radiation safety.

Course Code: 5010153005
Course Name: ASTRONOMY & ASTROPHYSICS (Elective)

Course Objective
e To gain knowledge of modern techniques, theory and observational results in astrophysics
and cosmology and to introduce the physics of planetary atmospheres.



Course Outcomes
Students will have understanding of:
e To understand binary stars as well as our solar system and the associated processes
occurring in the galaxies.
e To describe the basic structure of an atmosphere and the climate system.
e The concept of potential temperature and how it relates to static stability.
e Know the components of the earth radiation balance and understand the radiative processes
of different types.

Course Code: 5010113002
Course Name: RESEARCH AND PUBLICATION ETHICS

Course Objective
e The objective of the course is to enable M. Phil/Ph. D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome

e After learning this subject scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.



MASTER OF SCIENCE (M. Sc — Chemistry)
Programme Code: MSC-04PGR002

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Master’s programme in chemistry is to equip the students to apply the
knowledge of mechanisms of chemical processes in living and non-living systems and
higher order techniques to applied aspects.

The laboratory training in addition to theory is included to prepare the students and learners
for their careers in the industry and applied research where chemical sciences is
increasingly elevated with an area of wisdom.

The objective of the program is also to train the students and also sensitize them to the
scope for research towards basics and current updates.

The objective of the programme is also to address the increasing need for skilled scientific
manpower with an understanding of research ethics involving chemistry for humans to
contribute to the application, advancements and impartment of knowledge in the field of
chemical sciences globally.

PROGRAM OUTCOMES (PO’s)

[PO.1.] Critical Thinking: Take informed actions after identifying the assumptions that
frame our thinking & actions.

[PO.2.] Effective communication: Speak, read, write & listen clearly in person and
through electronic media in English and in one Indian Language, and make meaning of the
world by connecting people, ideas, books, media and technology.

[PO.3.] Social interaction: Elicit views of others, mediate disagreements and help reach
conclusions in group settings.

[PO.4.] Effective citizenship: Demonstrate empathetic social concern and the ability to
act with an informed awareness of issues and participate in civic life through volunteering.
[PO.S5.] Ethics: recognize different value systems including your own, understand the
moral dimensions of decisions and accept the responsibility for them.

[PO.6.] Environment and sustainability: Understand the issues of environmental
contents and sustainable development.

[PO.7.] Self-directed and long-life learning: Acquire the ability to engage in independent
and life long learning in the broadest context of socio-economic and socio technological
changes & develop an aptitude for continuous learning and professional development with
ability to engage in chemistry practices and education program.

[PO.8.] Knowledge: Provide basic knowledge for understanding the principles and their
applications in the area of Chemical Sciences, Instrumentation & Chemical Technology.
[PO.9.] Technical Skills: Develop an ability to use various instruments and equipment
with an indepth knowledge on standard operating procedures for the same.



[PO.10.] Research & Development: To Demonstrate knowledge of identifying a problem,
critical thinking, analysis and provide rational solutions in different disciplines of
Chemistry & Chemical Sciences.

[PO.11.] Modern Tool Usage: Develop appropriate technique, resources and IT tools for
prediction and modelling to complex chemical issues.

[PO.12.] The Society: Apply regional chemical reasoning informed by the contextual
knowledge to comprehend and receive instructions on chemical safety and the consequent
responsibilities relevant to the society as well as social well being.

[PO.13.] Problem analysis

[PO.14.] Conduct investigations of complex problems

[PO.15.] Design/Development of Solutions

[PO.16.] Individual and Teamwork

PROGRAM SPECIFIC OUTCOMES (PSO’s)

[PSO.1.] Develop knowledge, understanding and expertise in their chosen field of
chemical science.

[PSO.2.] Develop an understanding of eco-friendly chemical process and impact of
chemistry on health and environment.

[PSO.3.] Understand the theoretical concepts of instruments that are commonly used in
most chemistry fields as well as interpret and use data generated in the instrumental
chemical analysis.

[PSO.4.] Provide opportunities to excel in academics, research or industry.

Course Code: 6SMCH101
Course Name: Inorganic Chemistry — I

Course Objective
The student will be able to

Explain rules of periodicity

Identify s,p,d,f block elements

Provide brief descriptions of the transition elements
Understand Chemical Bonding and structure
Explain Bioinorganic Chemistry

Analyze Character of covalent bonds.

Course Outcomes
After the completion of course learner should able to understand about

Be able to describe the electronic structure of atoms
Be able to know the properties of elements in the periodic table



Be able to differentiate between types of bonds& structures
Be able to determine shapes of molecules
Knowledge of properties and behavior

Course Code: 6SMCH102
Course Name: Organic Chemistry — I

Course Objective
The student will be able to

Explain rules of organic Reaction Mechanism

Identify Carbon—Carbon Multiple Bonds

Provide brief descriptions of the Elimination Reactions
Understand Stereochemistry & their rules

Explain Concept of Chirality

Analyze Characteristics of symmetry.

Course Outcomes

Be able to describe the transition states and intermediates

Be able to know the properties of Aromatic Electrophilic Substitutions
Be able to differentiate organic reactions

Be able to determine molecular Chirality

Knowledge of properties of Carbon—Carbon Multiple Bonds.

Course Code: 6SMCH103
Course Name: PHYSICAL CHEMISTRY-1

Course Objective
The student will be able to

Explain rules of THERMODYNAMICS

Identify Ideal & Non ideal solutions

Provide brief descriptions of the KINETIC THEORY OF GASES
Understand Molecular statistics

Explain Concept of Molecular collision in gases

Analyze Characteristics COLLOIDS AND MACROMOLECULES
Define phase rules.

Course Outcomes
After the completion of course learner should able to understand the following:

Be able to describe the Phase rule & Solid-Liquid Equlibria



Be able to know the properties of COLLOIDS AND MACROMOLECULES
Be able to differentiate polymerisation

Be able to determine Postulates of kinetic theory of gases

Knowledge of Chemistry of polymerization

Know methods of determining molecular weights.

Be able to understand kinetics of gases.

Course Code: 6SMCH104
Course Name: Analytical Chemistry - I

Course Objective
The student will be able to

Determine Errors and treatment of Analytical Chemistry
Learn Chromatographic methods

Provide brief descriptions of Electro analytical Techniques
Understand Volumetric and Gravimetric Analysis

Explain Concept of TLC

Analyze Characteristics of Standard solutions Indicators
Define organic precipitation.

Course Outcomes

Be able to describe use of Computer in analytical chemistry.

Be able to know the properties of Mixture and their analysis

Be able to differentiate Volumetric and Gravimetric Analysis

Be able to determine Solvent systems and their detection methods
Knowledge of Errors and their treatment

Know methods of sampling.

Course Code: SMCH 101
Course Name: Lab-I Inorganic chemistry

Course Objective

To analyze the preparation, properties of inorganic compound. Estimation of inorganic
salts mixture containing interfering radicals

Course Outcome

Estimation of various ions by qualitative methods.
Preparation of some inorganic complex compounds



Course Code: SMCH 103
Course Name: Lab-II Physical Chemistry

Course Objective
e To study about adsorption, chemical kinetics, conductometry, Polarimetry and colorimetry

Course Outcomes
After the completion of course learner should able to understand the following:
e Verification of Freundlich’s Adsorption Isotherm.
e Determination of order of a reaction.
e Determination of solubility, dissociation constant and ionic strength.
e Rate constant
e Partition co-efficient
e Verification of Lambert beer Law.

Course Code: 6SMCH201
Course Name: INORGANIC CHEMISTRY-II

Course Objective

The student will be able to
e Explain Chemistry of non — Transition elements
e Define Organometallic chemistry principles
e Know Metal — ligand equilibria in solution
e Define applications of Lanthanides and Actinides
e Explain Non- aqueous solvents
e Understand Nuclear and radiochemistry.

Course Outcomes
After the completion of course learner should able to understand about
e Be able to describe properties of the non — transition elements
e Be able to know the properties of Metal — ligand bonding
e Be able to Know Nuclear and radiochemistry
e Be able to define fission and fusion
e Knowledge of Synthesis, properties and structure of ligand complexes.



Course Code: 6SMCH202
Course Name: ORGANIC CHEMISTRY-II

Course Objective
The student will be able to

Explain Mechanism of reactions

Define Alkylation and Acylation

Study of Organometallic compounds
Define Methodologies in organic synthesis
Explain carbonyl compounds

Course Outcomes

Be able to describe reaction involving enolates

Be able to know the properties of Alkylation and Acylation reactions
Be able to Know Oxidation

Be able to define synthones and retrones

Be able to know carbonyl compounds.

Course Code: 6SMCH203
Course Name: PHYSICAL CHEMISTRY-II

Course Objective
The student will be able to

Explain principles of Photochemistry

Define Photo physical phenomenal

Understand Arrhenius theory of electrolytic dissociation
Define kinetics of a reaction

Explain Experimental methods of reactions

Calculate order of a reaction

Know Electrochemical cells.

Course Outcomes:

Be able to describe photodissociation
Be able to know phot physical pathways of excited molecular system
Be able to Know Electrochemical cells with and without transference



Course Code: 6SMCH204
Course Name: ANALYTICAL CHEMISTRY-II

Course Objective
The student will be able to
e Explain principles of Ultraviolet and visible spectrophotometry
e Define Infrared Spectroscopy
e Understand Nuclear Magnetic Resonance (NMR)
e Define Mass spectroscopy and their applications
e Explain difference between AAS and FES
e Learn principles & applications of various spectrophotometers

Course Outcomes
e Be able to describe Ultraviolet and visible spectrophotometry
e Be able to know Infrared Spectroscopy
e Be able to Know Nuclear Magnetic Resonance (NMR)
e Be able to define Nephlometry and Turbidometry
e Be able to know Inductively coupled Plasma Spectroscopy

Course Code: 6SMCH205
Course Name: LAB-I ORGANIC CHEMISTRY

Course Objective
e The aim of this course is to provide the knowledge of basic and advanced laboratory
procedures used in Qualitative and quantitative analysis in organic chemistry

Course Outcomes
e Students will gain an understanding of analysis of binary mixture, estimation of functional
group, organic synthesis including spectroscopic and analytical techniques for
identification and characterization.

Course Code: 6SMCH206
Course Name: LAB-1I ANALYTICAL CHEMISTRY

Course Objective
e To perform quantitative analysis of Ores/alloys along with the determination of complex
composition and separation of different metal ions using ion-exchange method.
Course Outcome
e Determination of complex composition and stability constant of a complex by Job’s
method spectro - photometrically



Determination of DO, COD BOD Hardness of water sample.

Determination of total cation concentration and separation of different metal ions using
cation exchange resin.

To separated cation and anion by Chromatography.

Determination of half-cell potential of Cd(II) ion in KCI solution and estimation of Cd(II)
ion in unknown solution by polarography.

Course Code: 6SMCH301
Course Name: APPLICATION OF SPECTROSCOPY

Course Objective
The student will be able to

Explain Symmetry and Group theory in Chemistry
Define Microwave Spectroscopy

Understand Infrared-Spectroscopy

Define Classical and quantum theories of Raman effect
Explain Basic principles of photo-electric effect

Learn principles & applications of various spectroscopies.

Course Outcome

After the completion of course learner should able to understand the following:

Be able to Calculate C2V and C3V point group

Be able to Draw representations of groups by matrices
Be able to Know rigid rotor models

Be able to define P.Q.R. branches

Be able to know Resonance Raman spectroscopy

Be able to define Emission spectra’s

Course Code: 6SMCH302
Course Name: BIO ORGANIC& BIO-INORGANIC CHEMISTRY

Course Objective
The student will be able to

Explain Cell Structure and Functions

Define Amino acids, Peptides and Proteins
Understand Nucleic Acids

Know Metals in Life Processes

Explain Basic principles of Trace Metals in Plant Life
Learn mechanism & applications of various enzymes



Course Outcomes
After the completion of course learner should able to understand the following:
e Be able to understand Trace Metals in Plant Life
e Be able to Know nitrogen cycle
e Be able to Know Metals in Life Processes
e Be able to define Nucleic Acids
¢ Be able to know Amino acid metabolism
e Be able to define Cell Structure and Functions

Course Code: 6SMCH303
Course Name: DISCIPLINE SPECIFIC ELECTIVE -1 APPLIED ORGANIC
CHEMISTRY

Course Objective
The student will be able to
e Explain Agrochemicals and their syntheis
e Define Manufacture of Phenylethanol, detergents, vanillin and other food flavours,
synthetic musk
e Understand Dyes and Intermediates
e Know Mechanism of polymerization
e Explain Basic principles of Soap and detergents
e Learn Starch and cellulose

Course Outcomes
After the completion of course learner should able to understand about
e Be able to understand Soap and detergents
e Be able to Know Polymers
e Be able to Know Synthesis of dyes intermediates
e Be able to define Manufacture of Acetic acid and butenaldehyde
e Be able to know Plant growth regulators
e Be able to define Jovenileharmones.
e Be able to define azo dyes.

Course Code: 6SMCH304
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II DRUG & HETEROCYCLIC
COMPOUNDS

Course Objective
The student will be able to



e Know mechanism of Drug design

e Define History and development of QSAR
e Understand Antimalerials

e Know Anti AIDS drugs

e Explain Small ring Heterocycles

e Learn Antibiotics

e Understand Six membered Heterocycles.

Course Outcomes
After the completion of course learner should able to understand about
e Be able to understand Six membered Heterocycles
e Be able to Know Benzo fused five membered Heterocycles
e Be able to Know Synthesis of Cardiovascular drugs
e Be able to define Antihistamines, Anaesthetics, Anti- inflammatory drugs
e Be able to know Drug design
e Be able to define Anti AIDS, Cardiovascular synthesis of drugs
¢ Be able to understand oxepines & thiepines.

Course Code: 6SMCH305
Course Name: INORGANIC CHEMISTRY (ELECTIVE PAPER-I) CHEMISTRY OF
INORGANIC MATERIALS

Course Objective
The student will be able to
e Know Lattice Defects: point defects, Line defect and plane defect
e Define Synthesis of Inorganic materials
e Understand Ionic Conductors, Organic semiconductors
e Know order & disorder phenomena
e Explain Magnetic properties of Materials
e Learn Synthesis of Inorganic materials
e Understand Metal and Alloys.
Course Outcomes
After the completion of course learner should able to understand about
e Be able to understand Lattice defects.
e Be able to Know synthesis inorganic material.
e Be able to differentiate nanocomposites, Thin films, nanofoam, nanoclusters.
e Be able to understand susceptibility of solids.
e Be able to Define Organic semiconductors.
e Be able to understand high pressure synthesis



e Be able to know Magnetic Materials.

Course Code: 6SMCH306
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II COORDINATION CHEMISTRY

Course Objective
The student will be able to
e Know Mixed Ligand complexes
e Define Transition metal complexes & catalysis.
e Understand Magneto Chemistry
e Know magnetic & thermal properties
e Explain Theories of Metal-Ligand bonding

Course Outcomes
e Be able to understand Mixed Ligand complexes.
e Be able to Know ternary complexes.
e Be able to differentiate nanocomposites, Thin films, nanofoam, nanoclusters.
e Be able to understand peptide synthesis & hydrolysis.
e Be able to Define Magnetic behavior of complexes.
e Be able to know theories of bonding, VBT, CFT, LFT and MOT.

Course Code: 6SMCH307
Course Name: DISCIPLINE SPECIFIC ELECTIVE-I ADVANCED CHEMICAL
KINETICS

Course Objective
The student will be able to
e Know Steady State Approximation
e Understand Electron transfer reaction
e Know Catalysis
e Explain cooperative and pseudo-phase ion exchange models
e Learn Catalysis, Induced and cooxidations
e Understand Mechanism of chromium (VI) oxidations
Course Outcomes
Course completion give rise to the following outcomes
e Be able to understand collision frequency
e Be able to Know interpretation of hydrogen ion effect
e Be able to differentiate Mechanism of chromium(VI) oxidations
e Be able to understand Induced and cooxidations



e Be able to Define Micellar catalysis
e Be able to understand Westheimer mechanism and its validity

Course Code: 6SMCH 308
Course Name: DISCIPLINE SPECIFIC ELECTIVE-II ELECTROCHEMISTRY

Course Objective
The student will be able to
e Know Electrolytic conductance
e Define activity coefficients and their interrelationship
e Understand Ion solvent interactions
e Know Polarization
e Explain Diffusion over potentials
e Learn Electroanalytical Methods
e Understand Colorimetric titrations

Course Outcomes
Course completion give rise to the following outcomes
e Be able to understand Polarization
e Be able to Know Electroanalytical Methods
e Be able to differentiate Redox and precipitation titrations
e Be able to understand electro-capillary
e Be able to Define Electrode reactions
e Be able to understand. Zeta potentials
e Be able to know Debye-Huckel limiting law

Course Code: 6SMCH309
Course Name: Lab I (Lab General)

Course Objective
e To perform Instrumental methods and Analytical Technique related to spectrophotometric
determination

Course Outcome
e Students will able to determine heavy metals spectrophotometrically.
e Students will able to understand about Separation& determination of two metal ions: Cu-
Ni, Zn-Ni,Mg-Ni involving volumetric & gravimetric method.



Course Code: 6SMCH310
Course Name: Lab II (LAB SPECIAL ORGANIC CHEMISTRY)

Course Objectives
To prepare organic compounds which has its application in various industries

Course Outcome
e Be able to understand Soap and detergents
e Be able to Know Polymers
e Be able to Know Synthesis of dyes intermediates
e Be able to define Manufacture of Acetic acid and butenaldehyde
e Be able to know Plant growth regulators
e Be able to define Jovenile harmones.
e Be able to define azo dyes.

Course Code: 6SMCH311
Course Name: LAB II (LAB SPECIAL INORGANIC CHEMISTRY)

Course Objectives
e To prepare inorganic compounds which has its application in various industries

Course Outcomes
e Students will able to synthesize inorganic compounds.
e Students will able to study metal in different alloy
e Students will able to determine magnetism in different compounds

Course Code: 6SMCH312
Course Name: Lab II (LAB SPECIAL PHYSICAL CHEMISTRY)

Course Objective
e To determination of sample by Conductometric, Colorimetric. pH metric and
Potentiometric method

Course Outcome
e Students will able to understand Conductometric Analysis.
e Students will able to understand Colorimetric analysis
e Students will able to understand pH metric and Potentiometric techniques



Course Code: 6SMCH401
Course Name: DISCIPLINE SPECIFIC ELECTIVE-III CHEMISTRY OF NATURAL
PRODUCTS

Course Objective

Know Terpenoids

Define Alkaloids

Understand Prostaglandins

Explain carbohydrates and proteins

Learn Synthesis and structure of biotin and vitamin B2
Understand biological functions of B6

Course Outcomes
After the completion of course learner should able to understand about

Be able to understand synthesis of vitamin B1

Be able to Know Terpenoids Structure and synthesis of abietic acid

Be able to differentiate Biogenesis

Be able to Define Occurrence, nomenclature, classification, biogenesis and physiological
effects

Be able to understand Testosterone, Estrone, Progesterone.

Course Code: 6SMCH402
Course Name: DISCIPLINE SPECIFIC ELECTIVE-IV STEREOCHEMISTRY

Course Objective

Know Stereochemistry of Organic Compounds

Define stereotopicity and enantiomeric excess

Understand stereoselective and stereospecific reactions

Know Diels Alder selective synthesis

Explain Fused and bridged rings: Fused bicyclic ring systems
Learn Bridged rings, Nomenclature stereoichemical restrictions

Course Outcomes
After the completion of course learner should able to understand about

Be able to understand Stereochemistry of Allenes

Be able to Know Configuration of diastereomers

Be able to differentiate O.R.D. and C.D

Be able to understand hydroboration, catalytic hydrogenation via chiral hydrazones
Be able to Define aspects of the stereochemistry of ring systems



Be able to explain use of calculations of optical purity and enantiomeric excess.

Course Code: SMCH403
Course Name: DISCIPLINE SPECIFIC ELECTIVE-III SEPARATION SCIENCE

Course Objective

Know application of diketone

Define Solvent Extraction Separation

Understand chromatographic inert support

Know theory of break through curves

Explain application of diketone, hydroxyquinoline, oximes
Learn use of non aqueous solvents in one exchange separation
Define flow programming chromatography

Course Outcomes
After the completion of course learner should able to understand about

Be able to understand Principles of gas chromatography

Be able to Know internal electrolysis, electrography

Be able to differentiate programmed temperature chromatography, flow programming
chromatography, gas-solid chromatography

Be able to understand use of non aqueous solvents in one exchange separation

Be able to Define application of gas chromatography

Course Code: 6SMCH404
Course Name: DISCIPLINE SPECIFIC ELECTIVE-IV ORGANO METALLIC
CHEMISTRY

Course Objective

Know Methyl derivatives of metals

Define Catalytic processes of Carbonylation, hydrogenation
Understand reactions of bimetallic compounds and halides

Know organomettallic reactions with oxygen, carbonyls and others
Explain isomerisation of olefins

Learn ,3,4,5,6 and 7 electron donor carbametallic compounds

Course Outcomes

Be able to understand cleavage of metal carbon bonds, thermochemical consideration
Be able to Know olefins complexes, addition of metal hydrides to unsaturated carbons
Be able to differentiate Methods of synthetic chemistry



Be able to understand aromaticity of cyclopentadienyls
Be able to Define Mercuration & related covalent metallation reactions of Organometallic
compounds with metal salts.

Course Code: 6SMCH405
Course Name: DISCIPLINE SPECIFIC ELECTIVE-III SURFACE CHEMISTRY

Course Objective

Know Adsorption and surface phenomenon.

Define Langmuir and B. E. T. equation and significance in surface area etermination.
Understand significance and experimental verification.

Know micellisation, critical micelle concentration ( cmc) thermodynamics of micellisation.
Explain Types of emulsion, theories of emulsion and emulsion stability.

Learn Liquid gas and liquid interfaces.

Understand Solid - Solid interfaces, Surface energy of solids, adhesion and adsorption.

Course Outcomes

After the completion of course learner should able to understand about

Be able to understand Gibb's adsorption equation : derivation

Be able to Know Tammann temperature and its importance,

Be able to differentiate theories of emulsion and emulsion stability

Be able to understand sintering and sintering mechanism

Be able to Define factors affecting cmc, methods of determination of cmc

Be able to understand Effects of adhesion and adsorption, sintering and sintering
mechanism

Course Code: 6SMCH406
Course Name: DISCIPLINE SPECIFIC ELECTIVE-IV CHEMISTRY OF MATERIALS

Course Objective

Know Ceramic structures, mechanical properties, clay products Reformatories,
characterizations

Define Tc superconductivity in cuprates, preparation and characterization of 1-2-3 and 2-
1-4 materials

Understand stress- strain behavior, Thermal behaviour of polymers.

Know conducting and ferro -Electric polymers

Explain Molecular shape, structure and configuration, crystallinity, stress- strain behavior,
Thermal behavior, polymer types



Course Outcomes
After the completion of course learner should able to understand about
e Be able to understand Glassy state, glass formers and glass modifiers, applications
e Be able to Know strengthened and particle - reinforced, fibre -reinforced composites
e Be able to differentiate High Tc Materials, pairing and multigap structure in highTc
materials
e Be able to understand Thin films and Langmuir- Blodgett Films
e Be able to Define conducting and ferro -Electric polymers
e Be able to understand Effects of optical photon modes, superconducting state
e know applications of applications of high Tc materials.

Course Code: 6SMCH407
Course Name: LAB GENERAL-II

Course Objective
e Determination of various samples by chemical analysis using different methods of
volumetric, instrumental, Spectroscopic, classical and Chromatographic techniques along
with their applications.

Course Outcomes
After the completion of course learner should able to understand about
e (Qualitative Analysis (Titriometric)
e (Colorimetric analysis
e Chromatography techniques.
e Modern Instrumental techniques.

Course Code: 6SMCH408
Course Name: Lab. II (Discipline Specific-Organic Chemistry)

Course Objective
e To synthesize organic compounds via multistep synthesis, and its chacterization
techniques.

Course Outcome
e Student will able to synthesize organic compounds.
e Students will able to separate organic compounds using chromatographic technique.
e Student will able to perform Synthesis using microwaves
e Student will able to perform Synthesis using phase transfer catalysis



Course Code: 6SMCH409
Course Name: Lab. II (Discipline Specific-Inorganic Chemistry)

Course Objective
e To perform instrumental, Spectroscopic, classical and Chromatographic techniques along
with their applications related to inorganic samples

Course Outcome
e Student will able to understand operation and application of spectrosphotometer, flame
photometer, pH meter and conductivity meter.
e Students will able to separate mixter cataio/anion using chromatographic techniques.

Course Code: 6SMCH410
Course Name: Lab. II (Discipline Specific-Physical Chemistry)

Course Objective
e To perform instrumental determination related to Polarography and DO meter.

Course Outcomes

After the completion of course learner should able to understand the following:
e Estimation in polarography
e Dermination of DO in organic solvents



DOCTOR OF PHIOSOPHY (Ph. D — Chemistry)
Programme Code: Ph.D001

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

The objective of the Doctor of philosophy (Ph.D) programme in chemistry is to equip the
scholar to apply the knowledge of mechanisms of chemical processes in living and non-
living systems and higher order techniques to applied aspects.

The laboratory training in addition to theory is included to prepare the scholars for their
careers in the industry and applied research where chemical sciences is increasingly
elevated with an area of wisdom.

The objective of the program is also to train the students and also sensitize them to the
scope for research towards basics and current updates.

The objective of the programme is also to address the increasing need for skilled scientific
manpower with an understanding of research ethics involving chemistry for humans to
contribute to the application, advancements and impartment of knowledge in the field of
chemical sciences globally.

PROGRAM OUTCOMES (PO’S)

PO1- Assess the existing knowledge, concepts, techniques, and methodology appropriate
to the Scholar's chosen discipline of chemistry.

PO2- Conceive and plan high-quality research and a creative capstone project in the
appropriate disciplinary or multi-disciplinary context towards chemical sciences.

PO3- Apply discipline-based and/or cross-discipline-based knowledge to design a
problem-solving Strategy

PO4- Identify major issues, debates, or approaches appropriate to the discipline of
chemistry.

POS- Synthesize complex information appropriate to the discipline of chemistry.

PO6- Select and organize credible evidence to support converging arguments of research
in chemistry.

PO7- Develop an argument in accordance with the methods of the discipline of chemical
sciences.

PO8- Solve discipline-based and/or cross-discipline-based problems using strategies
appropriate to the subject.

PO9- Employ writing conventions appropriate to the discipline.

PO10- Exhibit disciplined work habits as an individual.

PROGRAM SPECIFIC OUTCOMES (PSO’s)

[PSO.1.] Develop knowledge, understanding and expertise in their chosen field of
chemical sciences.



e [PSO.2.] Develop an understanding of eco-friendly chemical process and impact of
chemistry on health and environment.

e [PSO.3.] Understand the theoretical concepts of instruments that are commonly used in
most chemistry fields as well as interpret and use data generated in the instrumental
chemical analysis.

e [PSO.4.] Provide opportunities to excel in academics, research or industry.

Course Code: 5010113101
Course Name: Research Methodology

Course Objective
e The objective is to impart quality and creative research with an in-depth understanding and
integrated knowledge of advanced applicable theory in the field of research methodology
in chemistry.

Course Outcomes
e To enable for analyzing and identifying problems and provide the appropriate solution to
solve the specific problem. It also provides the candidates for better employment required
in the academic and non academic field.

Course Code: 5010153101
Course Name: Advanced Instrumentation Techniques

Course Objective
e The objective of imparting quality and creative research with an in-depth understanding
and integrated knowledge of advanced applicable theory in the field of Instrumentation
Techniques in chemistry.

Course Outcomes
e After completion of this course scholar will able to understand the various advance
instrumentation techniques related to research in the field of chemistry.

Course Code: 5010153102
Course Name: (Elective) Phytochemistry

Course Objective
e Students shall be equipped with the knowledge of natural product drug discovery and will
be able to isolate, identify and extract and the phyto-constituents from plants.



Course Outcomes
Upon completion of the course, the student shall be able to know the
e Different classes of phytoconstituents, their biosynthetic pathways, their properties,
extraction and general process of natural product drug discovery.
e Phytochemical fingerprinting and structure elucidation of phytoconstituents

Course Code: 5010153103
Course Name: (Elective) Environment and green chemistry

Course Objective
e To Study Ecological restorations, Thermo chemical and Photochemical reactions in
Atmosphere, Concept and use of bio-fuel and environmental impacts, Scope and principle
of Environmental Impact Assessment

Course Outcome
After Completion of the course learner should able to understand following
e About research in green chemistry
e The Environment (Protection) Act, 1986, Hazardous Wastes, Classification of Fossil fuels
Global and Indian perspectives; Energy conservation

Course Code: 5010153104
Course Name: (Elective) Chemical Aspects of Nanosciences

Course Objective

e All Scholar have the knowledge of synthesis, characterization and application of
nanomaterials.

Course Outcomes
Upon completion of the course, the student shall be able to know the
e Synthesis of various nanomaterials and characterization
e Application of nanomaterials Phytochemical fingerprinting and structure elucidation of
phytoconstituents

Course Code: 5010153105
Course Name: (Elective) Chemistry of Industrial Materials

Course Objective
e Students shall be equipped with the knowledge of natural product drug discovery and will
be able to isolate, identify and extract and the phyto- constituents.



Course Outcomes

After completion of this course scholar will able to understand
e Chemical Technology
e Industrial emission, liquids and gases
e Removal of Heavy toxic metals

Course Code: 5010113102
Course Name: Research And Publication Ethics

Course Objective
e The objective of the course is to enable M. Phil/Ph.D scholar to understand about the
publication ethics and publication misconduct and to create the awareness.

Course Outcome

e After learning this subject scholar will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct.



Post-Graduation Diploma in Rural Development (PGDRD)
Programme Code: 04PGD001

PROGRAMME OBJECTIVE

The structure of the Post-Graduation Diploma in Rural Development (PGDRD) Programme is
designed to produce post graduates diploma in rural development and relative subjects with
rigorous practical, analytical and research based skills, which are exceptionally well-equipped to
go onto Diploma in rural development or employment in industrial, academic and the public
service. The PGDRD programme provides:

e To analyze the rural based problems.

e To impart knowledge about various practical tools employed to study rural problems.

e The objective of this course is to understand Medicinal Plant Production Techniques and
Extraction of natural products as well agricultural practices, farm enterprises and
traditional medicinal system.

e To study some of the basic properties of the rural development for appropriate solution of
rural problem.

e To demonstrate the basic concepts of Lac cultivation, Sericulture, Mushroom production,
Bee keeping and rural technology.

e To understand Entrepreneurship and Agri Business Technology.

e To gain knowledge of modern techniques, theory and observational results in relative
topics

e To explain the different craft tradition of India.

e To understand research and knowledge of different parts of research.

e To promote research culture and an environment that encourages the student’s originality
and creativity in their research.

e Skills to enable the student to critically examine the background literature relevant to their
specific fields.

PROGRAMME OUTCOMES
e Updation and confidence in subjects.
e Development of orientation.
e Participation in the field of scientific laboratory, research centre.
e Value added achievements.
e Promotion in higher education.
e Useful in competing the national level examination as NET, SLET, CSIR, Gate, JEST,
CAT, MAT, etc.

PROGRAMME SPECIFIC OUTCOMES
¢ Understanding the scientific temperaments of rural development.



e Enhancing the advance concepts.

e Updation with relevant scenario in field of rural technology.
e Knowledge and application of modern equipments.

e Preliminary knowledge of research.

e Especially jobs in research centers.

e (Critical thinking of a problem.

e Preparation of self-employability.

e (Capacity building for entrepreneurship.

Course Code: 4MPGDRD101
Course Name: Rural Development — Indian Context

Course Objective
e Students will understand the rural society in India and their dimensions.

Course Outcome

Students will be able to understanding of
e Rural society in India
e Rural development administration
e Agricultural extension services
e Rural social structure

Course Code: 4eAMPGDRD102
Course Name: Rural Development Programme

Course Objective

e Students will understand the rural development programmes in India and natural resource
management.

Course Outcome
Students will be able to understanding of
e Poverty alleviation programmes
e Rural employment programmes
e Basic rural infrastructures
e Natural resource and environment management practices



Course Code: 4MPGDRD103
Course Name: Rural Development Planning and Management

Course Objective
e Students will understand the rural development planning and management and project
appraisal.

Course Outcome

Students will be able to understanding of
e Rural development planning
e Project appraisal
e Project monitoring and evaluation
e Voluntary actions

Course Code: 4MPGDRD104
Course Name: Rural Social Development

Course Objective
e Students will understand the women empowerment, Child development programme and
social legislation and policies.

Course Outcome

Students will be able to understanding of
e Role of women in rural development
¢ Health and nutrition of rural children
e Women empowerment
e Development of scheduled
e Social legislations

Course Code: 4AMPGDRD105
Course Name: Rural Health Care

Course Objective
e Students will understand the rural health care system, sanitation programmes and health
education in rural society.

Course Outcome

Students will be able to understanding of
e Health status in rural India
¢ Different health delivery systems



e Child health programme and sanitation
e Rural health care services

Course Code: 4MPGDRD106
Course Name: Communication and Extension in Rural Development

Course Objective
e Students will understand the communication techniques and extension management.

Course Outcome

Students will be able to understanding of
e Communication principles and techniques
e Communication channels used in rural development
¢ Rural extension methods



MASTER OF SCIENCE (M. Sc. — Rural Technology)
PROGRAMME CODE: 04PGRO008

PROGRAMME OBJECTIVE

The structure of the M.Sc. (Rural Technology) Programme is designed to produce post graduates
of rural technology and relative subjects with rigorous practical, analytical and research based
skills, which are exceptionally well-equipped to go onto Masters in rural technology, or
employment in industrial, academic and the public service. The M.Sc. (Rural Technology)
programme provides:

To analyze the rural based problems.

To impart knowledge about various practical tools employed to study rural problems.

The objective of this course is to understand Medicinal Plant Production Techniques and
Extraction of natural products as well agricultural practices, farm enterprises and
traditional medicinal system.

To study some of the basic properties of the rural development for appropriate solution of
rural problem.

To demonstrate the basic concepts of Lac cultivation, Sericulture, Mushroom production,
Bee keeping and rural technology.

To understand Entrepreneurship and Agri Business Technology.

To gain knowledge of modern techniques, theory and observational results in relative
topics

To explain the different craft tradition of India.

To understand research and knowledge of different parts of research.

To promote research culture and an environment that encourages the student’s originality
and creativity in their research.

Skills to enable the student to critically examine the background literature relevant to their
specific fields.

PROGRAMME OUTCOMES

Updation and confidence in subjects.

Development of orientation.

Participation in the field of scientific laboratory, research centre.

Value added achievements.

Promotion in higher education.

Useful in competing the national level examination as NET, SLET, CSIR, Gate, JEST,
CAT, MAT, etc.

PROGRAMME SPECIFIC OUTCOMES

Understanding the scientific temperaments of rural development.



e Enhancing the advance concepts.

e Updation with relevant scenario in field of rural technology.
e Knowledge and application of modern equipments.

e Preliminary knowledge of research.

e Especially jobs in research centers.

e (Critical thinking of a problem.

e Preparation of self-employability.

e (Capacity building for entrepreneurship.

Course Code: 6SMRT101
Course Name: Sustainable Rural Technology for Livelihood Improvement

Course Objective
e Students will understand the Lac cultivation, Sericulture, Mushroom production, Bee
keeping and other aspect of livelihood improvement for sustainable.

Course Outcome
Students will be able to understanding of
e Basic concepts of Lac cultivation
e Basic concepts of Sericulture
e Production techniques of Mushroom
e Bee keeping practices
¢ Basic concepts of rural technology

Course Code: 6SMRT102
Course Name: Rural Development — Programmes

Course Objective
e Students will understand the different Govt. programme and schemes for rural
development.

Course Outcome
Students will be able to understanding of
e Different Govt. Schemes & programme.
e History and future prospect of Rural development
e Natural resource management practices
e Basic services and infrastructure in rural area.



Course Code: 6SMRT103
Course Name: Sustainable Livelihood in Agriculture

Course Objective
e The use of biological method and organic farming systems for sustainable crop production.

Course Outcome
Students will be able to understanding of
e Basics of sustainable agriculture
e FElements of agroforestry
e Organic farming
e Technical evolution of cultivation practices
e Improvisation of crop production

Course Code: 6SMRT104
Course Name: Rural Community Engagement: Appraisal and Action for Rural
Development Planning & Voluntary Action

Course Objective
e The basic objective of this course is to get rural community Engagement and participatory
learning technique.

Course Outcome
Students will be able to understanding of
e PRA technique for community engagement.
e  Working pattern of NGO’s
e Social mapping
e Rural extension programmes

Course Code: 6SMRT201
Course Name: Research Methodology and Statistics in Rural Technology

Course Objective

e The basic objective of this course is to get familiar with Research Methodology and
Statistics.

Course Outcome
Students will be able to understanding of
e Statistics tools and apply in research



e Data interpretation

e Data presentation

e Report writing

e Research design

e Literature survey

e Research trends in rural technology

Course Code: 6SMRT202
Course Name: Entrepreneurship and Agri Business Technology & Management

Course Objective

e The objective of this process is to introduce the Entrepreneurship and Agri Business
Technology & Management

Course Outcome
Students will be able to understanding of
e Entrepreneurship and Agri Business Technology.
e Institutional Intervention and Capacity building for Agri Business Entrepreneurship
e Project Management for Agri Business
e Agri-Business Plan

Course Code: 6SMRT203
Course Name: Indigenous Art and Its Management

Course Objective
e Students will understand the Craft traditions of India.

Course Outcome
Students will be able to understanding of
e Different craft tradition of India.
e Making processes and techniques of bell metal craft (Dhokara art/ Ghardwa art), tribal iron
art, wooden art, terracotta art and bamboo art.
e R & D atrural art.
e Role of govt. as well as NGO’s in development of rural artisans.

Course Code: 6SMRT204
Course Name: Application of ICTS & Remote Sensing in Rural Technology

Course Objective
e The objective of this course is to learn the fundamentals of remote sensing and ICT



application.

Course Outcome
Students will be able to understanding of
e The basic concepts of remote sensing and ICT application.
e Geographical Information Systems (GIS)
e (Global Positioning System Applications in Rural Technology
e Remote Sensing Applications in Rural Technology
¢ Internet for Information and communication
e (Green Technology and Social Networks for Agricultural Development

Course Code: 6SMRT301
Course Name: Rural Infrastructural Engineering

Course Objective
e The basic objective of this course is to get familiar with Rural Infrastructural Engineering.

Course Outcome

Students will be able to understanding of
e Rural Infrastructural Engineering technique
e Application of Infrastructural Engineering
e About building materials
e Surveying and leveling
e Wooden and fabrication works

Course Code: 6SMRT302
Course Name: Soil and Water Conservation Engineering

Course Objective
e The basic objective of this course is to get familiar with Soil and Water Conservation
technique.

Course Outcome
Students will be able to understanding of
e Soil and water engineering
e Soil and water conservation technique.
e Watershed management
e Irrigation pattern
e Renewable and non-renewable energy sources



e Energy crops

Course Code: 6SMRT303 (Elective —I)
Course Name: Medicinal Plant Production Techniques and Extraction

Course Objective

e The basic objective of this course is to get familiar with Medicinal Plant Production
Techniques and Extraction.

Course Outcome
Students will be able to understanding of
e Medicinal plant cultivation
e Natural product extraction
e Propagation of medicinal plant
e Legislation and policies for crude drug marketing
e Market potential of medicinal plant
e Importance of different medicinal plant

Course Code: 6SMRT304 (Elective —I)
Course Name: Dairy Management and Products

Course Objective
e The basic objective of this course is to get familiar with Dairy Management and Products

Course Outcome

Students will be able to understanding of
e Dairy management
e Dairy technology
e Dairy engineering
e Value addition of dairy products
e Animal husbandry
e Dairy markets and co-operatives

Course Code: 6SMRT306 (Elective —II)
Course Name: Food Science Technology & Value Addition in Natural Product

Course Objective

e The basic objective of this course is to get familiar with Food Science Technology & Value
Addition.



Course Outcome
Students will be able to understanding of
e Food Science Technology
e Value Addition of edible products
e Meal planning
e Nutrient value of food
e Food preservation techniques
e Rural cottage industries and food markets

Course Code: 6SMRT307 (Elective —II)
Course Name: Introduction to Horticulture

Course Objective
e The basic objective of this course is to get familiar with Introduction to Horticulture.

Course Outcome
Students will be able to understanding of
e Basics of horticulture
e (Cultivation and cropping system of horticultural crop
e Propagation methods
e Horticultural tree plantation
e Agro-horti climatic region in Chhattisgarh

Course Code :6SMRT401 (Elective —I1I)
Course Name: Rural Social Development

Course Objective
e The basic objective of this course is to get familiar with Rural social development.

Course Outcome

Students will be able to understanding of
e Rural social development
e Policies and social legislations for Child
e Rural women empowerment
e Social status of women in Indian society
e Legislations of women



Course Code: 6SMRT402 (Elective —I1I)
Course Name: Communication and Extension in Rural Development

Course Objective
e The basic objective of this course is to get familiar with Rural development.

Course Outcome
Students will be able to understanding of
e Communication techniques for rural development
e Extension services
e Communication management practices
e Use of print media in rural development

Course Code: 6SMRT404 (Elective —1V)
Course Name: Rural Health Care

Course Objective
e The basic objective of this course is to get familiar with rural health care.

Course Outcome
Students will be able to understanding of
e Rural health care programme
e Communicable diseases in rural area
e Sanitation and hygiene
e Health educations

Course Code: 6SMRT405 (Elective —-1V)
Course Name: Rural Energy Resources

Course Objective
e The basic objective of this course is to get familiar with Rural Energy Resources.

Course Outcome
Students will be able to understanding of
e Rural energy resources
e Rural energy sectors
e Bio-gas technology
e Solar energy
e Bio fuels and biodiesel



DOCTOR OF PHILOSOPHY (Ph. D — Rural Development)
PROGRAMME CODE: PH.D001

PROGRAMME OBJECTIVE

The structure of the Ph. D (Rural Technology) Programme is designed to produce post graduates
of rural technology and relative subjects with rigorous practical, analytical and research based
skills, which are exceptionally well-equipped to go onto Masters in rural technology, or
employment in industrial, academic and the public service. The Ph. D (Rural Technology)
programme provides:

e To analyze the rural based problems.

e To impart knowledge about various practical tools employed to study rural problems.

e The objective of this course is to understand Medicinal Plant Production Techniques and
Extraction of natural products as well agricultural practices, farm enterprises and
traditional medicinal system.

e To study some of the basic properties of the rural development for appropriate solution of
rural problem.

e To demonstrate the basic concepts of Lac cultivation, Sericulture, Mushroom production,
Bee keeping and rural technology.

e To understand Entrepreneurship and Agri Business Technology.

e To gain knowledge of modern techniques, theory and observational results in relative
topics

e To explain the different craft tradition of India.

e To understand research and knowledge of different parts of research.

e To promote research culture and an environment that encourages the student’s originality
and creativity in their research.

e Skills to enable the student to critically examine the background literature relevant to their
specific fields.

PROGRAMME OUTCOMES
e Updation and confidence in subjects.
e Development of orientation.
e Participation in the field of scientific laboratory, research centre.
e Value added achievements.
e Promotion in higher education.

PROGRAMME SPECIFIC OUTCOMES
e Understanding the scientific temperaments of rural development.
e Enhancing the advance concepts.
e Updation with relevant scenario in field of rural technology.



e Knowledge and application of modern equipments.
e Preliminary knowledge of research.

e Especially jobs in research centers.

e C(ritical thinking of a problem.

e Preparation of self-employability.

e Capacity building for entrepreneurship.

Course Code: 5010153701
Course Name: Rural Technology

Course Objective
e Ph. D scholars will understand the Lac cultivation, Sericulture, Mushroom production, Bee
keeping and other aspect of livelihood improvement for sustainable.

Course Outcome
Students will be able to understanding of
e Basic concepts of rural technology
e Sustainable development
e Indigenous technical knowledge
e Sustainable agriculture development

Course Code :5010112801
Course Name: Research Methodology and Statistics in Rural Technology

Course Objective

e Ph. D scholars will understand the research in rural technology, research design
formulating and data interpretation in research.

Course Outcome
Students will be able to understanding of
e Research pattern in rural technology
e Formulating research deign
e Data collection and sampling method in rural technology
e Effective report writing

Course Code: 5010112802
Course Name: Research and Publication Ethics

Course Objective
e The objective of the course is to enable Ph.D scholars to understand about the publication



ethics and publication misconduct and to create the awareness.

Course Outcome
Students will be able to understanding of
e After learning this subject scholars will be able to understand the concepts and process of
research and aware about the publication ethics and publication misconduct



