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Department of PG Studies and Research in Ancient Indian History,
Culture and Archaeology

Programme Offered

1. M.A. Ancient Indian History, Culture and Archaeology
2. Ph.D. Ancient Indian History, Culture and Archaeology

M.A. Ancient Indian History, Culture and Archaeology

This criterion describes the level of knowledge and understanding, skills and competencies, attitudes and values
which a student of M.A. Ancient Indian History, culture and Archaeology occupies after the completion of the
programme. The programme has been designed for the learning experiences and assessment procedures to be
applied in such a way that the student gets a fair opportunity to attain the intended program learning outcome. The
qualification descriptors would mirror the understanding and knowledge related to Ancient Indian History, culture
and Archaeology as well as the generic skills including global competencies which the student of this programme
shall acquire.

The student after the completion of the program should be able to apply the disciplinary knowledge and transferable
skills acquired to new context and should be able to identify and analyse problems and seek solutionsto them in real
life situations. He should be able to apply the acquired subject-related skills to employment opportunities.

PROGRAMME OUTCOMES:

PROGRAMME SPECIFIC OUTCOMES:

PSO-1. The programme specific outcomes relating to M.A. Ancient Indian History, culture and Archaeology
Programme are given as under:

PSO-2. Demonstrate a set of basic skills of communication and explication of the subject practices with clarity.
PSO-3. Demonstrate a coherent and systematic knowledge of the field of Ancient Indian History, culture and
Archaeology showing an understanding of various civilizations and cultural developments in relation tothe
specific field of the subject.

PSO-4. Display an ability to understand various antiquities and their importance.

PSO-5. Display an ability to find out Archaeological sites for excavation.

PSO-6. Display an ability to survey of Archaeological and Historical sites.

PSO-7. Display an ability to understand the importance of Manuscripts and Inscriptions.

PSO-8. Apply appropriate methodologies for the development of the creative and analytical ability of the
student.

PSO-9. Ability to learn and use methods of conservation and preservation of antiquities.

PSO-10. To enable the student to develop an awareness of the ancient history and cultural richness of India
as animportant outcome of Ancient Indian History, culture and Archaeological studies.



PSO-11. To learn skills related to research to present new ideas or make innovations in the field finally leading
to the betterment of the society.

PSO-12. Recognize employability options for the student available after the programme. Help them make more
meaningful choices regarding their career in areas, such as professional archaeologist, curator of museums,
options in academic career and tourist guide etc.

PSO-13. The student will be trained in such a way that he will develop life-long learning abilities to cope with
the objectives of his concern throughout his life.

SEMESTER- |

Paper | Elements of Indian Archaeology
Course Outcomes
Students will be able to identify the major characteristics and demonstrate in-depth knowledge of Elementsof
Indian Archaeology.
CO-1. Analyse scope of the course. and relation with other filed ofknowledge.
CO-2. Learn methods of exploration and excavation.
CO-3. Collect and maintain records of antiquities.
CO-4. Learn methods of conservation and preservation of antiquities.

Paper 11 Political History Of Ancient India From Vedic Age to 550 A.D.

Course Outcomes

Develop a basic understanding of Historical sources. Students will be gain the ability to understand chronological
knowledge of Vedic and Mahajan padas age. Develop a basic knowledge of political conditions, republic states,
rise of empire, invasion and its effects. Students will be gain knowledge about rise of a first and biggest empire of
ancient India. Develop a clear understanding about political condition ancient India.

Paper 111 Political History Of Ancient India From 550A.D. TO 1206 A.D.

Course Outcomes

students will be able to trace the rise of different dynasties. Understand and examine the elements of the Vardhan
and early chalukyasdynasty. students will be able to gain a chronological knowledge of various dynasties.

Paper IV Ancient Indian Culture

Course outcomes

Students will be able to gain a knowledge of cultural unity of India.Understand and creatively engage with the
traditions of ancient India.To understand cast and education system.Students will be able to understand the
Administration, political ideas and institutions of ancient India.

SEMESTER - 1l
Paper I Elements of Indian Archaeology
Course outcomes
CO-1. Students will be able to enhance and diversify their knowledge acquired in Stone age cultures in India.
CO-2. Identify the major characteristics and demonstrate in-depth knowledge of stone age.
CO-3. Students will be learn about Harappan culture.
CO-4. Students will be learn and study about Iron its antiquity, pottery and Rock paintings.



Paper 11 Political History Of Ancient India From Vedic Age To 550 A.D.
Course outcomes
CO-1. Students will be able to develop a basic understanding of the history of western India.
CO-2. Develop a basic understanding of political condition of south India.
CO-3. Develop a basic understanding of political condition of north India.
CO-4. Students will be able to develop a basic understanding of the dynasties of India.

Paper 111 Political History Of Ancient India From 550 a.d. To 1206 a.d.
Course outcomes
Students will be able to gain a basic knowledge of the dynasties of early medieval India.

Paper IV Ancient Indian Culture
Course outcomes
Students will be able to gain a basic knowledge of the ancient literature, religion and philosophy.

SEMESTER III
Paper I Ancient Indian Palaeography And Epigraphy
Course outcomes
CO-1. Students will be able to gain a basic knowledge and learn about origin and development of ancient script.
CO-2. Students will be learn to read and translate the inscriptions.
CO-3. Students will be able to gain a basic knowledge about administration, political, social, economical
life ofancient India.

Paper 11 Ancient Indian Numismatics

Course outcomes
CO-1. Students will be able to gain a basic knowledge about origin, antiquity and importance of coins in
thereconstruction of history.
CO-2. Coin’s study also informs about weapons, flags, religious believes. wealth of the dynasty.
CO-3. Students will be able to know making process of coins, ratio of metals and shape-size of coins in
ancientIndia.

Paper 111 Ancient Indian Art And Iconography
Course outcomes

CO-1. Students will be able to gain a basic knowledge about sculptures of the ancient and early medieval India.
CO-2. Students also know the development and characteristic features of sculptures. Students also know
aboutschools of art and different images.

Paper IV Ancient Indian Architecture

Course outcomes

Students will be able to gain a basic knowledge about literary and archaeological sources of ancient Indian
architecture. Basic knowledge of town planning in ancient India. Basic understanding of origin and development
of caves and temple architecture.

SEMESTER IV



Paper | -Ancient Indian Palaeography And Epigraphy

Course outcomes

Students will be learn methods of dating and use of numerals in ancient Indian inscriptions. Students will be able
to know about writing material in ancient Indian era. By reading and translation of inscriptions students know
chronology, victories, administration and cultural life.

Paper Il — Ancient Indian Numismatics

Course outcomes

Students studied coins and they know the qualities of coins from different dynasties. Through the coins study they
able know co-relation between two states, trade, rise and fall of the dynasties. Students will be able to know about
weight of coins. Students will be able to know about clothes and ornaments wearing god- goddess and king-queen
shown on coins.

Paper I11- Ancient Indian Art And Iconography
Course outcomes
Students will be able to know characteristics features of iconography which is described in ancient texts.

Paper IV Ancient Indian Architecture

Course outcomes

Students will be able to know the classification of ancient Indian templearchitecture. They know the techniques of
architecture. Students will be able to know the material and types of stones used in templearchitecture.

Department of PG Studies and Research in Biological science
Programme Offered

B.Sc. (Hons.) BIOTECHNOLOGY

B.Sc. (Hons.) MICROBIOLOGY

M.SC. BIOSCIENCE

M.SC. BIOTECHNOLOGY

Ph.D. Botany, Bioscience, Biotechnology, Microbiology, Zoology

s W E

B.Sc. (Hons.) BIOTECHNOLOGY
PROGRAMME OUTCOMES

e The aim of the undergraduate degree in Biotechnology is to make students knowledgeable about the
various basic concepts in wide ranging contexts which involve the use of knowledge and skills of living



entities and their manipulation. Their understanding, knowledge and skills in emerging biotechnological
tools needs to be developed through a thorough teaching learning processes in the class, practical skills
through the laboratory work, their presentation and articulation skills, exposure to industry and interaction
with industry experts, write short research-based projects where they are guided and mentored by the
academic and other experts of the subject.

PROGRAMME SPECIFIC OUTCOMES

PSO-1. A candidate who is conferred B.Sc. (Hons) degree in Biotechnology needs to have acquired/developed
following competencies during the programme of the study:

PSO-2. Acquired knowledge and understanding of the biotechnological concepts as applicable to diverse areas
such as medical, industrial, environment, genetics, agriculture, food and related areas.

PSO-3. Demonstrate key practical skills/competencies in working with various biological entities for study
anduse in the laboratory as well as outside, including the use of modern molecular assessment and manipulation
protocols.

PSO-4. Empower the students to undertake advance knowledge about biotechnological protocols and researches

SEMESTER |
PAPER | CODE UBC 101 BOTANY
Course Outcomes

CO-1. The student will be able to identify major groups of plants and compare the characteristics of algae,
fungi, bryophytes, pteridophytes, gymnosperms and angiosperms.

CO-2.Students will be able to use the evidence based comparative botanical approach to explain the evolution
oforganism and understand the genetic diversity on the earth.

CO-3.Students will be able to understand adaptation, development, behaviour, morphology, anatomy and
reproduction of different forms of life.

CO-4.Demonstrate proficiency in the experimental techniques and methods to study of algae, fungi, bryophytes,
pteridophytes, gymnosperms and angiosperms.

CO-5.Students will be able to Understands concepts of Binomial Nomenclature and elementary knowledge of
International Code of Botanical Nomenclature. Systematic position, distinguishing characters and economic
importance of algae, fungi, bryophytes, pteridophytes, gymnosperms and angiosperms.

PAPER 2 CODE UBC 102: MICROBIOLOGY
Course Outcomes
Upon successful completion of the course, the students will

CO-1.Be acquainted with the historical account and development of microbiology as a scientific discipline.
CO-2.Have gained knowledge on different systems of classification. They will also acquire an overview
ofacellular and cellular microorganisms.

CO-3.Have acquired in-depth knowledge of the diversity, distribution, cell structure, life cycles and
economicimportance of algae.



CO-4.Have gathered detailed information on the diversity, distribution, structure, life cycles and economic
importance of fungi.

CO-5.Be aware of general characteristics of protozoa and their economic importance and have a broad
perspective of the scope of microbiology.

PAPER 3 CODE UBC 103: CHEMISTRY-I
Course Outcomes

CO-1.The students will learn about the principle, methodology, calculation and application involved in
quantitative, chemical and spectrophotometric methods.

CO-2.The student shall learn the essential concepts of chirality, configuration, isomerism in organic chemistry
and nomenclature of isomers. Students will familiarize with the elementary concept of saturated aliphatic
hydrocarbons reactions

CO-3.The students shall learn about the fundamentals of organic chemistry with references to structure and
reactivity, reagents and reactions & reaction and mechanism.

CO-4.The students will learn about ionic, covalent bonding in molecules. compare/contrast the properties of
molecular and ionic compounds.

CO-5.The students will learn the elementary concepts of ionic chemical equilibrium with respect to acid — base,
salt hydrolysis and solubility of ionic substances, including the ITUPAC nomenclature, stereochemistry,
structures, reactivity, and mechanism of the chemical reactions.

PAPER 4 ELECTIVE COURSE CODE UBE 101: COMMUNICATIONIVE ENGLISH
Course outcomes
Students will

CO-1.Improve LSRW, i.e. listening, speaking, reading and writing skills and the related sub-skills.
CO-2.Recognize and use formal elements of organizational communications: Paper writing, reports,
proposals,memorandums, letters etc.

CO-3.Enhanced vocabulary with right pronunciation and improved accuracy in grammar.
CO-4.Effective oral presentations.

PAPER 5 ELECTIVE COURSE CODE UBE 102: FUNDAMENTALS OF STATISTICS
Course outcomes

CO-1.Students understand the importance of Sets, Functions and their graphs: polynomial, sine, cosine,
exponential and logarithmic functions, and Sample observations. Sequences finite sequences.

CO-2.Students understand the intuitive idea of algebraic relationships and convergence, Infinite Geometric
Series, Series formulas. Intuitive idea of discontinuity, continuity and limits.

CO-3.Students study the differentiation like Chain rule, Product rule and Quotient rule. Second order
derivatives of above functions. Integration as reverse process of differentiation. Integrals of the functions
introduced above.



CO-4.Student understands the points in plane and space and coordinate form. Examples of matrices of
biologicalsciences

CO-5.Students studies about central tendency, Measures of dispersion; skewness, kurtosis. Elementary
Probability. Types variable, distribution, and variance. Correlation and Regression.

SEMESTER 11
PAPER 1 CODE UBC 201: ZOOLOGY
Course Outcomes:

CO-1.Knowledge of classification of each phylum from protozoa to Annelida and Arthropoda to
Echinodermata up to class level with examples.

CO-2.Understanding of characteristics and systematic position of classes of Chordata.

CO-3.Discuss different organ systems- respiration, digestion, excretion, and osmoregulation; the structure and
function of the organs related. Understanding of composition, function, formation, clotting mechanism, type of
blood cells & blood groups with activity of the heart.

CO-4.Conceptualise Nervous system and its components- neuron structure, nerve impulse transmission
(Myelinated &Non-Myelinated), Neurotransmitters, Muscle-Types, Neuromuscular junction, sliding filament
theory. Understanding of metabolism of carbohydrates, fats and proteins; sense organs and endocrine glands.
CO-5.Understanding human reproductive system- reproductive organs, female reproductive cycle,
implantation, maternal change during pregnancy, labour and physiology of Lactation and methods of birth
control.

PAPER 2 CODE UBC 202: BASICS OF COMPUTERS
Course outcomes

CO-1.The students shall learn about the introduction, basics, organization, types and preliminary knowledge
ofoperating systems and system tools.

CO-2.Students will get the idea about data representation, networks terminologies, multimedia and its
applications.

CO-3.Students will get general awareness about the IT Act, system security and preliminary knowledge
aboutthe I-Tax, E banking and E reservations.

CO-4.They learn basics of algorithms and programming.

PAPER 3 CODE UBC 203: CHEMISTRY-II
Course Outcomes

CO-1.The students will learn about the energy and electromagnetic spectrum.

CO-2.The student shall learn the principle, theory and applications of UV Visible spectroscopy and
Infraredspectroscopy.

CO-3.The students will get knowledge in the field of Electrochemistry special in references
withElectrochemical cell, Nerst equation Gibbs energy.



CO-4.The students will learn general structure, configuration and properties of Carbohydrates, Amino
acids,Proteins and Peptides.

PAPER 3 ELECTIVE CODE UBE 201: FUNDAMENTALS OF BIOCHEMISTRY
Course outcomes

CO-1.Study water and their properties, buffers, pH, acid, base, covalent bond and weak bonds, structure of
atom.

CO-2.Enzyme, classification, structure, activity, inhibition, Kinetics, allosteric enzymes etc.

CO-3.Structure and chemistry of Carbohydrate, protein, lipid, vitamins, pigments, antibiotics; functions,
analysis.

CO-4.Biological membranes and Transport: membrane dynamics, solute transport across membranes.
CO-5.Biosignalling, signalling in microorganisms and plants, Bioenergetics and Metabolism; bioenergetics
andthermodynamics, phosphoryl group transfers and ATP.

PAPER 4 ELECTIVE CODE UBE 202: BIOANALYTICAL TECHNIQUES
Course Outcomes

CO-1.Upon successful completion of the course, the student

CO-2.Will have identified the principle components of a light microscope, fluorescence microscope, phase
contrast microscope, confocal and electron microscope, simultaneously learning about their principles and
practical applications in visualizing, identifying and measuring cell, its components and biomolecules. The
student will be familiar with staining and preparation of samples for microscopy.

CO-3.Will have gained an in-depth knowledge of principles and applications of paper chromatography,
thin layer chromatography, gel filtration chromatography, ion- exchange chromatography, affinity
chromatography, GC, HPLC. This enables the students to apply the acquired knowledge in isolation and
separation of biomolecules for analysis.

CO-4.Will have learnt basic concepts of various techniques used to resolve and analyse nucleic acids and
proteins - agarose gel electrophoresis, native polyacrylamide gel electrophoresis, SD polyacrylamide gel
electrophoresis, isoelectric focusing, 2D gel electrophoresis, zymogram preparation.

CO-5.Will be able to understand absorption spectra of biomolecules, and will be able to interpret UV-visible
andfluorescence spectroscopy outputs.

CO-6.Will have clear fundamentals of centrifugation, RCF, sedimentation coefficient, different types of rotors
used, principle and working of differential and density gradient centrifugation, preparative and analytical scales
of centrifuge, and the specific uses of ultracentrifuge. Students will also be acquainted with limitations of each
method.

SEMESTER Il

PAPER 1 CODE UBC 301: CELL BIOLOGY I



Course Outcomes

CO-1.Upon successful completion of the course, the student:

CO-2.Will have gained knowledge about features of the cell wall, plasma membrane, cell transport mechanisms
and cytoskeleton.

CO-3.Will be able to understand the structures and functions of the nucleus and different cell organelles. The
structural organization and function roles of chromatin will be learnt.

CO-4.Will have understood the mechanisms of protein sorting, intracellular trafficking, protein export.
CO-5.Will have gathered understanding of how cells perceive and respond to various signals from within and
outside.

CO-6.Will have learnt the mechanisms of cell division and the significance of cell cycle and its regulation. Will
become familiar with stem cell technology and its applications, and basics of cancer biology including
diagnostic techniques and therapy.

PAPER 2 CODE UBC 302: MOLECULAR BIOLOGY I
Course Outcomes

CO-1.Upon successful completion of the course, the student:

CO-2.Will be acquainted with the structure of various types of DNA and RNA as well as their organization as
genetic material in various living organisms.

CO-3.Will gain an in-depth knowledge of DNA replication mechanisms in prokaryotes and eukaryotes,
enzymesand proteins involved in replication.

CO-4.Will have learnt the fundamental principles of transcription in prokaryotes and eukaryotes, including the
RNA polymerases and general transcription factors involved. Will be able to distinguish between the process
in prokaryotes versus eukaryotes.

CO-5.Will understand the concept of split genes, introns, exons, spliceosomes and alternative splicing besides
learning about other processing events like polyadenylation and capping. Will become familiar with RNA
interference and its significance, SIRNA and miRNA.

CO-6.Will get a clear understanding of translational mechanisms in both prokaryotes and eukaryotes along with
the inhibitors of protein synthesis, and various mechanisms involved in regulation of gene expression in
prokaryotes and eukaryotes at the level of transcription, post-transcriptional processes, and modifications in
chromatin structure.

PAPER 3CODE UBC 303: RECOMBINANT DNA TECHNOLOGY
Course Outcomes

CO-1.Upon successful completion of the course, the student

CO-2.Will get an overview of developments and contributions of scientists in the field of genetic engineering.
CO-3.Will get familiarized with basic cloning tools such as enzymes used to manipulate DNA, and cloning
Vectors.

CO-4.Will have learnt various gene delivery methods and basic essential techniques of DNA, RNA and
proteinanalysis.

CO-5.Will gather in-depth knowledge of DNA amplification and sequencing methods, and become
conversantwith construction and screening of genomic and cDNA libraries



CO-6.Will become aware of the applied aspects of all major techniques being used for the benefit of humankind
in the areas of agriculture and pharmaceuticals. Students will design a strategy outlining all the steps of
developing a novel recombinant.

PAPER 4 ELECTIVE CODE UBE 301: FUNDAMENTALS OF BIOPHYSICS
Course Outcomes

CO-1.Discuss molecular organization of different levels of protein and molecular structure of water- hydrogen
bonds and physical property of water.

CO-2.Knowledge of storage, flow of energy and their applications-electrical properties of biological
compartments; electrochemical gradients, membrane potential, chemiosmotic hypothesis.

CO-3.Application of law of optics in understanding strategies of light reception in microbes, plants and animals,
correction of vision faults, generation and reception of sonic vibrations.

CO-4.Understanding Neurotransmitters, Intra and intermolecular interactions in biological system Spatial and
charge compatibility as determinant of such interactions by applying laws of electricity.

CO-5.Knowledge of principle, design, methods and application of UV spectroscopy; circular Dichroism and
optical rotatory dispersion (ORD); Florescence spectroscopy; Infrared spectroscopy; NMR and ESR
spectroscopy, Chromatography, Electrophoresis and Centrifugation.

PAPER 5 ELECTIVE CODE UBE 302: FERMENTATION TECHNOLOGY
Course Outcomes

CO-1.To understand the basis of fermentation.

CO-2.To formulate and design the production media.

CO-3.Screening and selection of production strains.

CO-4.0perating and supervision of Fermenters.

CO-5.Designing of fermentation processes for the products recovery. Knowledge of Biosafety and patent laws

SEMESTER IV
PAPER 1 CODE UBC 401: IMMUNOLOGY (COURSE CREDIT=03)
Course Outcomes

CO-1.Upon successful completion of the course, the student

CO-2.Will be acquainted with the emergence of immunology and how the immune system protects us from
infection through various lines of defence. Will have gained an in-depth knowledge of characteristics and
functions of the cells of the immune system and the organization of organs of the immune system.

CO-3.Can understand the characteristics that make the molecules to act as antigens. The students will also be
conversant with the types, properties and functions of antibodies made against the antigens. Will be able to
outline the production and use of monoclonal antibodies

CO-4.Will understand the cell surface proteins essential for generation of acquired immune response to
differentiate self and non-self-molecules and the pathways for antigen processing and presentation.



CO-5.Will be acquainted with the mechanisms by which the complement system is recruited and enhances
(complements) the ability of antibodies and phagocytic cells to clear microbes and damaged cells from an
organism, promotes inflammation, and attacks the pathogen's cell membranes.

CO-6.Will be acquainted with the generation and the killing mechanisms of humoral and cell mediated
immunity. Will have gained in depth knowledge of various immunological techniques. Will be able to outline
the immunodeficiency disorders like autoimmunity and hypersensitivity.

PAPER 2 CODE UBC 402: CELL BIOLOGY II
Course Outcomes

CO-1.Understanding of cell structure of prokaryotic and eukaryotic cell, apply knowledge of
microscopictechniques for cell study.

CO-2.Knowledge of criteria of function integrity and structure of different cell organelles and transport of
ions,nutrients and macromolecules across membranes.

CO-3.Empowers student to acquire knowledge about signal transduction pathway with understanding of
different type of receptors and signalling molecules.

CO-4.Conceptualize cell cycle, cell division and cell death. Deep understanding of events of mitosis,
apoptosis,embryonic stem cells and therapeutic cloning.

CO-5.Empowers student to acquire knowledge about biology of cancer its causes. Understanding of
oncogenes,tumour suppressor gene, tumour viruses and molecular approach of cancer treatment.

PAPER 3 CODE UBC 403: MOLECULAR BIOLOGY 11
Course outcomes

CO-1.RNA transcription in Prokaryotes and Eukaryotes, transcriptional regulation, RNA splicing and
editing,Protein synthesis, ribosome structure and assembly,

CO-2.Fidelity of translation. Inhibitors of protein synthesis. Regulation of translation Translation-
dependentregulation of mMRNA and Protein Stability.

CO-3.Transcription Regulation in Eukaryotes mechanisms, Signal integration, combinatorial
control,transcriptional repressors, signal transduction, Gene Silencing

CO-4.Regulatory RNAs, Riboswitches, RNA interference, miRNA, siRNA, Regulatory RNA and
Xinactivation.

PAPER 4 ELECTIVE CODE UBE 401: GENETICS & GENOMICS |
Course Outcomes

CO-1.Upon successful completion of the course, the student will have

CO-2.Understanding Mendel’s work on transmission of traits, Genetic Variation, Molecular basis of Genetic
Information. The student will be able to correlate Mendel’s ratios through Mitosis and Meiosis.
CO-3.Knowledge of Principles and theories of Inheritance, pedigree analysis, extensions of Mendelian
Genetics;Incomplete and co dominance, Multiple alleles, Lethal alleles, Epistasis, Pleiotropy, Environmental
effectson phenotypic expression, sex linked inheritance.



CO-4.Deep understanding of crossing over and its Cytological and Molecular mechanism. They will be able to
measure linkage intensity using Recombination frequency, two factor and three factor crosses, Interference and
coincidence. Knowledge of somatic cell genetics an alternative approach to gene mapping.
CO-5.Conceptualize types of Mutation, its molecular basis of mutation and detection using Attached X method,
DNA repair mechanisms.

CO-6.Empowers the student about mechanism of sex Determination: Environmental factors, Barr bodies,
Dosage compensation, extra chromosomal Inheritance: Chloroplast mutation/Variegation in Four o’ clock plant
and Chlamydomonas, Mitochondrial mutations in Neurospora and yeast, maternal effects, Infective heredity-
Kappa particles in Paramecium. Understanding of Quantitative Genetics: Quantitative and multifactor
inheritance, Transgressive variations, Heterosis.

PAPER 5ELECTIVE CODE UBE 402: BIOINFORMATICS
Course outcomes

CO-1.Students get familiarized with hardware and software of modern computers. They understand system
andapplication software.

CO-2.Students are exposed basics of bioinformatics and its tools.

CO-3.Students study various biological databases, retrieval of genetic and biomolecular sequences.
CO-4.Students learn various retrieval and alignment tools including construction of phylogenetic trees
andannotations on sequences.

CO-5.Students learn about different techniques and tools of genome analyses and reconstruction of
metabolicpathways.

SEMESTER V
PAPER 1 CODE UBC 501: PLANT BIOTECHNOLOGY
Course Outcomes

CO-1.Recall terms, definitions and history of in vitro cultures in our country. Describe embryo and
endospermculture, embryo rescue after wide hybridization and its applications.

CO-2.Knowledge of processes of plant regeneration under in vitro conditions and their practical
application —organogenesis, somatic embryogenesis, meristem, Shoot tip culture and haploids.
CO-3.Conceptualize protoplast isolation, culture and various steps in the regeneration of protoplasts.
CO-4.Discuss various methods for fusing protoplasts- chemical and electrical. Define Cyprids and its
application.

CO-5.List use of plant cell, protoplasts and tissue culture for genetic manipulation of plants and practical
application of genetic transformation. Understanding of Tumour formation on plants using a tumefaciens
(Monocots vs. Dicots).

PAPER 2 CODE UBC 502: ENVIRONMENTAL BIOTECHNOLOGY



Course Outcomes

CO-1.Deep understanding of existing and emerging technologies dealing with management of
environmentalquality and pollution.

CO-2.Empowers the students with the knowledge of municipal solid and liquid waste treatments,
Classificationof Wastes.

CO-3.Students will able to learn about the renewable and non-renewable energy resources and clean
fueltechnologies.

CO-4.Students will be able to understand EIA and environmental audit.

CO-5.Conceptual understanding of global environmental problems- ozone depletion, UV-B greenhouse
effectsand global warming, acid rain, and their impacts and biotechnology approaches for management.

PAPER 3 CODE UBC 503: ANIMAL BIOTECHNOLOGY
Course Outcomes

CO-1.Deep understanding of animal cell culture substrate, culture media, preservation and maintenance of
celllines.

CO-2.Empowers the students with the knowledge of production of monoclonal antibodies, and bioreactors
forlarge scale culture of cells.

CO-3.Students learn different growth factors promoting proliferation of animal cells (EGF, FGF, PDGF,
IL-1,IL-2, NGF, and erythropoietin).

CO-4.Knowledge of transgenic animals, in vitro fertilization and embryo transfer.

CO-5.Conceptual understanding of Transplantation, Stem cells and its application.

PAPER 4 ELECTIVE CODE UBE 501: ENTREPRENEURSHIP & IPR
Course Outcomes

CO-1.Understanding entrepreneurship, human behaviour, business ethics, performance appraisal and
(SWOT)analysis

CO-2.Knowledge of Market survey techniques with principles of product selection and development.
CO-3.Deciphering marketing and sales management; its characteristics and techniques.
CO-4.Understanding financial — institutions, incentives and statements; books of accounts.
CO-5.Application of technical feasibility of project, plant layout and process planning of product. QC,
CPM,PERT for establishing SSI.

PAPER 5 ELECTIVE CODE UBE 502: GENETICS & GENOMICS |11
Course Outcomes

CO-1.Knowledge of genetic analysis and mapping in Bacteria and Bacteriophages.

CO-2.Understanding of transposable element; prokaryotic, composite. Eukaryotic and uses of transposons.
CO-3.Conceptualize the mechanism of developmental biology and embryonic development of different model;
Drosophila melanogaster Saccharomyces cerevisiae, Caenorhabditis elegans, Arabidopsis thaliana, and
Xenopus leaves.



CO-4.Understand different biological database that provide information about protein and nucleic acid,
sequencesimilarity and alignment; Gene feature identification. Understanding of Gene Annotation and analysis
of transcription and translation; Post-translational analysis and Protein interaction.

CO-5.Knowledge of genetic analysis, system biology, functional genomics, forward and reverse genetics.
Understanding of population and evolutionary genetics.

B.Sc. (Hons. ) MICROBIOLOGY
PROGRAMMER OUTCOME

The aim of the undergraduate degree in Microbiology is to make students knowledgeable about the various basic
concepts in a wide-ranging context which involve the use of knowledge and skills of Microbiology. Their
understanding, knowledge and skills in Microbiology needs to be developed through a thorough teaching learning
processes in the class, practical skills through the laboratory work, their presentation and articulation skills,
exposure to industry and interaction with industry experts, write short research-based projects where they are guided
and mentored by the academic and other experts of the subject.

PROGRAMMER SPECIFIC OUTCOMES

A candidate who is conferred an UG (Hons) degree i.e. B.Sc. (Hons) degree in microbiology needs to have
acquired/developed following competencies during the programme of the study: 1. Acquired knowledge and
understanding of the microbiology concepts as applicable to diverse areas such as medical, industrial, environment,
genetics, agriculture, food and others. 2. Demonstrate key practical skills/competencies in working with microbes
for study and use in the laboratory as well as outside, including the use of good microbiological practices 3.
Competent enough to use microbiology knowledge and skills to analyse problems involving microbes, articulate
these with peers/ team members/ other stake holders, and undertake remedial measures/ studies etc. 4. Developed
a broader perspective of the discipline of Microbiology to enable him to identify challenging societal problems and
plan his professional career to develop innovative solutions for such problems.

SEMESTER |
PAPER 1 Code UMB 101: INTRODUCTION TO MICROBIAL WORLD
Course Outcomes

CO-1.Upon successful completion of the course, the students

CO-2.will be acquainted with the historical account and development of microbiology as a scientific discipline.
CO-3.will have gained knowledge on different systems of classification. They will also acquire an overview
ofacellular and cellular microorganisms.

CO-4.will have acquired in-depth knowledge of the diversity, distribution, cell structure, life cycles and
economic importance of algae.

CO-5.will have gathered detailed information on the diversity, distribution, structure, life cycles and
economicimportance of fungi.

CO-6.will be aware of general characteristics of protozoa and their economic importance.

CO-7.will have a broad perspective of the scope of microbiology.



PAPER 2 Code UMB 102: TECHNIQUES IN MICROBIOLOGY
Course outcomes

CO-1.Major learning outcome of this course is that students develop a very good understanding of several
microbiological techniques and instruments which are commonly used in a microbiology laboratory. The
students have learnt

CO-2.Principles which underlies sterilization of culture media, glassware and plastic ware to be used for
microbiological work.

CO-3.Principles of a number of analytical instruments which the students have to use during the study and also
later as microbiologists for performing various laboratory manipulations.

CO-4.Handling and use of microscopes for the study of microorganisms which are among the basic skills
expected from a practicing microbiologist. They also get introduced a variety of modifications in the
microscopes for specialized viewing.

CO-5.Several separation techniques which may be required to be handled later as microbiologists.

PAPER 3 Code UMB 103: CHEMISTRY
Course Outcomes:

CO-1.The students will learn about the principle, methodology, calculation and application involved in
quantitative, chemical and spectrophotometric methods.

CO-2.The student shall learn the essential concepts of chirality, configuration, isomerism in organic chemistry
and nomenclature of isomers. Students will familiarize with the elementary concept of saturated aliphatic
hydrocarbons reactions.

CO-3.The students shall learn about the fundamentals of organic chemistry with references to structure and
reactivity, reagents and reactions & reaction and mechanism.

CO-4.The students will learn about ionic, covalent bonding in molecules. compare/contrast the properties of
molecular and ionic compounds.

CO-5.The students will learn the elementary concepts of ionic chemical equilibrium with respect to acid — base,
salt hydrolysis and solubility of ionic substances.

CO-6.Students will learn the IUPAC nomenclature, stereochemistry, structures, reactivity, and mechanism
ofthe chemical reactions.

PAPER 5 Code UMBE 101: COMMUNICATIVE ENGLISH
Course outcomes
Students will

CO-1.Improved LSRW- listening, speaking, reading and writing skills and the related sub-skills.
CO-2.Recognize and use formal elements of organizational communications: Paper writing, reports, proposals,
memorandums, letters etc.



CO-3.Enhanced vocabulary with right pronunciation and improved accuracy in grammar. « Effective oral
presentations.

SEMESTER II
PAPER 1 Code UMB 201: BACTERIOLOGY
Course Outcomes
After successful completion of the course, the student

CO-1.Will gain knowledge about morphology, structure and organisation of different cell components and be
able to differentiate between cell walls of Gram positive and Gram-negative bacteria, cell walls and cell
membranes of archaea and eubacteria.

CO-2.Will also be able to explain gram and acid-fast staining reactions and effect of antibiotics and enzymes
on cell wall structure. Will get familiar with various techniques used for isolation, cultivation and preservation
of different types of bacterial cultures.

CO-3.Will gain insight into working and importance of compound microscope.

CO-4.Will understand nutritional requirements of different types of bacteria and formulation of media for
bacterial growth.

CO-5.Will be able to briefly explain methods of asexual reproduction in bacteria.

CO-6.Will understand different phases of growth curve and be able to define generation time and growth rate.
Can define and differentiate various types of classifications.

CO-7.Will gain insight into techniques used in polyphasic bacterial taxonomy.

CO-8.Will get acquainted with differences between archaea and eubacteria and can list their important general
characteristics along with ecological significance and economic importance.

PAPER 2 Code UMB 202: MEDICAL MICROBIOLOGY
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will have understood the diverse nature of the normal microflora of the body and its significance as well.
Student will have also acquainted themselves with the terminology and scientific nomenclature used in
describing disease causation and pathogenic features of microbial agents of disease.

CO-2.Will have gained an in-depth knowledge about the spectrum of diseases caused by bacterial pathogens,
and an understanding of the course of disease development and accompanying symptoms. Will become familiar
with the methods of transmission, epidemiological aspects as well as prevention and control methods.
CO-3.Will become acquainted with the spectrum of diseases caused by viral pathogens. Also will understand
thecourse of disease development and symptoms seen in diseases of different organ systems.

CO-4.Will understand the causation of fungal and protozoal diseases and methods of prevention and control.
CO-5.Will learn about the current approaches to diagnosis of diseases.



PAPER 3 Code UMB 203: CHEMISTRY
Course Outcomes

CO-1.The students will learn about the energy and electromagnetic spectrum.

CO-2.The student shall learn the principle, theory and applications of UV Visible spectroscopy and
Infraredspectroscopy.

CO-3.The students will get knowledge in the field of Electrochemistry special in references with
Electrochemical cell, Nerst equation Gibbs energy.

CO-4.The students will learn general structure, configuration and properties of Carbohydrates, Amino
acids,Proteins and Peptides.

PAPER 4 Code UMBE201: BASICS OF COMPUTERS
Course outcomes

CO-1.The students shall learn about the introduction, basics, organization, types and preliminary knowledge
ofoperating systems and system tools.

CO-2.Students will get the idea about data representation, networks terminologies, multimedia and its
applications.

CO-3.Students will getgeneral awareness about the IT Act, system security and preliminary knowledge about
thel-Tax, E banking and E reservations.

PAPER 5 Code UMBE 202: BIOANALYTICAL TECHNIQUES
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will have identified the principle components of a light microscope, fluorescence microscope, phase
contrast microscope, confocal and electron microscope, simultaneously learning about their principles and
practical applications in visualizing, identifying and measuring cell, its components and biomolecules. The
student will be familiar with staining and preparation of samples for microscopy

CO-2.Will have gained an in-depth knowledge of principles and applications of paper chromatography, thin
layer chromatography, gel filtration chromatography, ion- exchange chromatography, affinity chromatography,
GC, HPLC. This enables the students to apply the acquired knowledge in isolation and separation of
biomolecules for analysis.

CO-3.Will have learnt basic concepts of various techniques used to resolve and analyze nucleic acids and
proteins - agarose gel electrophoresis, native polyacrylamide gel electrophoresis, SDSpolyacrylamide gel
electrophoresis, isoelectric focusing, 2D gel electrophoresis, zymogram preparation.

CO-4.As well as be able to understand absorption spectra of biomolecules, and will be able to interpret
UVvisible and fluorescence spectroscopy outputs.

CO-5.Will have clear fundamentals of centrifugation, RCF, sedimentation coefficient, different types of rotors
used, principle and working of differential and density gradient centrifugation, preparative and analytical scales
of centrifuge, and the specific uses of ultracentrifuge. Students will also be acquainted withlimitations of each
method.



CO-6.Will be introduced to the concepts of advanced techniques like flow cytometry, circular dichroism,
surfaceplasmon resonance and mass spectrometry. Students will also appreciate the applications of these
techniques and recent developments that have come about due to these advanced techniques.

SEMESTER 111
PAPER 1 Code UMB 301 CELL BIOLOGY-I
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will have gained knowledge about features of the cell wall, plasma membrane, cell transport
mechanismsand cytoskeleton.

CO-2.Will be able to understand the structures and functions of the nucleus and different cell organelles.
Thestructural organization and function roles of chromatin will be learnt.

CO-3.Will have understood the mechanisms of protein sorting, intracellular trafficking, protein export.
CO-4.Will have gathered understanding of how cells perceive and respond to various signals from within
andoutside.

CO-5.Will have learnt the mechanisms of cell division and the significance of cell cycle and its regulation.
Willbecome familiar with stem cell technology and its applications.

CO-6.Will understand the basics of cancer biology including diagnostic techniques and therapy.

PAPER 2 Code UMB 302: PHYCOLOGY & MYCOLOGY
Course outcomes
By the completion of this course the students able to

CO-1.Describe useful and harmful activities of fungi and algae.

CO-2.1dentify commonly available fungi and algae and their characteristics.

CO-3.Discuss how fungi and algae are used as biofertilizers in agriculture and as biopesticides.
CO-4.Grow mushroom in the laboratory.

PAPER 3 Code UMB 303: VIROLOGY
Course Outcomes
Upon successful completion of the course the student

CO-1.will have acquired the knowledge in the following areas.

CO-2.Will be able to describe the nature, properties and structure of viruses and will also gain knowledge
oftaxonomy of different groups of viruses.

CO-3.Will be familiar with diversity and multiplication of lytic and lysogenic bacteriophages.

CO-4.Will be able to describe different ways of viral transmission, and prominent and unusual genomic
featuresof different viruses with their significance.



CO-5.Will understand about the replication strategies, maturation and release of important plant, animal and
bacterial viruses.

CO-6.Will have gained knowledge about strategies to prevent viral infections: interferons, vaccines and
antiviralcompounds

CO-7.Will understand the concept of oncogenesis, DNA and RNA cancer causing viruses and will learn of
newly emerging viruses which have the potential to cause serious threats to public health and have become a
global concern.

PAPER 4 Code UMBE 301: MOLECULAR BIOLOGY-I
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will be acquainted with the structure of various types of DNA and RNA as well as their organization as
genetic material in various living organisms.

CO-2.Will gain an in-depth knowledge of DNA replication mechanisms in prokaryotes and eukaryotes,
enzymesand proteins involved in replication.

CO-3.Will have learnt the fundamental principles of transcription in prokaryotes and eukaryotes, including the
RNA polymerases and general transcription factors involved. Will be able to distinguish between the process
in prokaryotes versus eukaryotes.

CO-4.Will understand the concept of split genes, introns, exons, spliceosomes and alternative splicing besides
learning about other processing events like polyadenylation and capping. Will become familiar with RNA
interference and its significance, SIRNA and miRNA.

CO-5.Will get a clear understanding of translational mechanisms in both prokaryotes and eukaryotes along with
the inhibitors of protein synthesis.

CO-6.Will understand various mechanisms involved in regulation of gene expression in prokaryotes and
eukaryotes at the level of transcription, post-transcriptional processes, and modifications in chromatin structure.

PAPER 5 Code UMBE 302: RECOMBINANT DNA TECHNOLOGY
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will get an overview of developments and contributions of scientists in the field of genetic engineering.
CO-2.Will get familiarized with basic cloning tools such as enzymes used to manipulate DNA, and cloning
Vectors.

CO-3.Will have learnt various gene delivery methods and basic essential techniques of DNA, RNA and protein
analysis.

CO-4.Will gather in-depth knowledge of DNA amplification and sequencing methods.

CO-5.Will become conversant with construction and screening of genomic and cDNA libraries.

CO-6.Will become aware of the applied aspects of all major techniques being used for the benefit of humankind
in the areas of agriculture and pharmaceuticals. Students will design a strategy outlining all the steps of
developing a novel recombinant.



SEMESTER IV
PAPER 1Code UMB 401: MICROBIAL PHYSIOLOGY AND METABOLISM
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will have got acquainted with the diverse physiological groups of bacteria/archaea and microbial
transportsystems.

CO-2.Will have an in-depth knowledge of patterns of bacterial growth, bacterial growth curve, calculation
ofgeneration time and specific growth rate, and effect of the environment on growth.

CO-3.Will understand the variety of pathways used by bacteria for energy generation and conservation
duringgrowth on glucose under aerobic and anaerobic conditions.

CO-4.Will become conversant with two important fermentation pathways in microbes.

CO-5.Will have an added knowledge on the groups and families of chemolithotrophs and phototrophs, based
ontheir ability to extract energy from inorganic compounds and assimilate carbon from CO2.

CO-6.Will have learnt about a typical capability of prokaryotes to reduce nitrogen gas to ammonia. Will
becomefamiliar with the physiology of nitrogen fixation and assimilation of inorganic nitrogen by bacteria.

PAPER 2 Code UMB-402: GENETICS AND GENOMICS-I
Course Outcomes
Upon successful completion of the course, the student will have

CO-1.Knowledge of Genetic material and genetic recombination.
CO-2.Understanding the stages of gene expression: phenomena of cell division.
CO-3.Improved understanding of mutation and mutagens.

CO-4.Applying the Mendelian principles and its extensions to solve genetic problems

PAPER 3 Code UMB 403: CELL BIOLOGY-II
Course Outcomes
Understanding of processes that control eukaryotic cell cycle, cell division and cell death.

CO-1.Conceptualized the mechanisms of signal transduction and cell-cell interaction.
CO-2.Knowledge of stem cell and their therapeutic uses and limitations.

CO-3.Linking the rapid advances in cell biology for a better understanding of diseases like Cancer and
itscytology



PAPER 4Code UMBE 401: MOLECULAR BIOLOGY-II
Course outcomes

CO-1.Study of RNA polymerase and mechanisms in prokaryotic and eukaryotic cell.
CO-2.Study of RNA modification, split genes, RNA splicing, m-RNA transport
CO-3.Translation process in prokaryotic and eukaryotic cell.

CO-4.Transcription regulation in prokaryotes and eukaryotes and regulatory RNAs.

PAPER 5 Code UMBE 402: IMMUNOLOGY
Course Outcomes

CO-1.Upon successful completion of the course, the student

CO-2.Will be acquainted with the emergence of immunology and how the immune system protects us from
infection through various lines of defence.

CO-3.Will have gained an in-depth knowledge of characteristics and functions of the cells of the immune
systemand the organization of organs of the immune system.

CO-4.Can understand the characteristics that make the molecules to act as antigens. The students will also be
conversant with the types, properties and functions of antibodies made against the antigens. Will be able to
outline the production and use of monoclonal antibodies.

CO-5.Will understand the cell surface proteins essential for generation of acquired immune response to
differentiate self and non-self-molecules and the pathways for antigen processing and presentation.

CO-6.Will be acquainted with the mechanisms by which the complement system is recruited and enhances
(complements) the ability of antibodies and phagocytic cells to clear microbes and damaged cells from an
organism, promotes inflammation, and attacks the pathogen's cell membranes.

CO-7.Will be acquainted with the generation and the killing mechanisms of humoral and cell mediated
immunity. Will have gained in depth knowledge of various immunological techniques. Will be able to outline
the immunodeficiency disorders like autoimmunity and hypersensitivity.

SEMESTER V
PAPER 1 Code UMB 501: FOOD AND DAIRY MICROBIOLOGY
Course Outcomes
On successful completion of the course, the student

CO-1.Will be aware of the possible sources of contamination of foods and the parameters affecting microbial
growth in foods.

CO-2.Will gain insight into the microbial spoilage of some foods.

CO-3.Will acquire an in-depth knowledge of various physical and chemical methods used for food preservation.
Will be acquainted with microbial production of fermented dairy and non-dairy food products. Will alsobe
able to understand the health benefits of prebiotics, probiotics and symbiotic.

CO-4.Will be conversant with some food-borne diseases and will be able to explain methods for detection of
food borne pathogens « Will be able to understand the concept of quality control of food.



PAPER 2 Code UMB 502: MICROBIAL ECOLOGY
Course Outcomes
After studying this course, the student

CO-1.Will know about the diverse microbial populations present in various natural habitats (different types).
CO-2.Would understand the interaction of microbes with both micro and macro-organisms (plants and
animals).

CO-3.Would become aware of the importance of microbes in any ecosystem with reference to nutrient
cycling/biogas-chemical cycling.

CO-4.Would become familiar with and gain knowledge about the various methods of waste treatment (solid
andliquid) and management.

CO-5.Would become aware of the degradable properties of a microbial population present in a
habitat/ecosystem.

CO-6.Would gain knowledge of the methods used in testing the potability of water.

PAPER 3 Code UMB 503: INDUSTRIAL MICROBIOLOGY
Course Outcomes
Upon successful completion of the course the student

CO-1.Will understand the development and importance of industrial microbiology and will be conversant
withdifferent types of fermentation processes in liquid media as well as solid state substrates media.
CO-2.Will learn about the design, operation and uses of different types of fermenters of laboratory, pilot
andindustrial scale.

CO-3.Will gain insight into the techniques of isolation, screening, preservation and maintenance of
industriallyimportant microbial strains and different types of media used in fermentation processes.
CO-4.Will be acquainted with principles of techniques used for the extraction and purification of
industrialproducts produced using microbial fermentation processes.

CO-5.Will have gained in-depth knowledge of the principles of microbial production and recovery of
industrialproducts at large scale.

PAPER 4 Code UMBE 501: GENETICS AND GENOMICS 11
Course Outcomes
Student will

CO-1.Conceptualize the mechanism of developmental biology and embryonic development of different
modelorganism.

CO-2.Analyze and interpret biological and evolutionary problems in terms of genetics and genomics concepts.
CO-3.Knowledge of key processes involved in inheritance and expression of gene.

PAPER 5 Code UMBE 502: PLANT PATHOLOGY



Course Outcomes
Upon successful completion of the course, the student

CO-1.Student will know about concept of disease, causal agents of plant diseases, identification methods
andmanagement of crop diseases.

CO-2.Student will know importance of sign and symptoms for detection of pathogens and disease,
integratedmethods of disease management, use of biological and chemicals in disease management.
CO-3.Students will know various laboratory methods of detection of plant pathogens and evaluation
ofbiological and chemical agents against plant pathogens.

CO-4.Student will know plant viruses, important viral diseases of crops, sign and symptoms and management
ofviral diseases.

CO-5.Students will know biological method of plant growth, disease control and conventional and
industrialproduction of bio control agents.

CO-6.Students will know principles and utilization of integrated pest management of field crop.

M.SC. BIOSCIENCE
PROGRAMMER OUTCOME

The aim of the undergraduate degree in Microbiology is to make students knowledgeable about the various basic
concepts in a wide-ranging context which involve the use of knowledge and skills of Microbiology. Their
understanding, knowledge and skills in Microbiology needs to be developed through a thorough teaching learning
processes in the class, practical skills through the laboratory work, their presentation and articulation skills,
exposure to industry and interaction with industry experts, write short research-based projects where they are guided
and mentored by the academic and other experts of the subject.

PROGRAMMER SPECIFIC OUTCOMES

A candidate who is conferred an UG (Hons) degree i.e. B.Sc. (Hons) degree in microbiology needs to have
acquired/developed following competencies during the programme of the study: 1. Acquired knowledge and
understanding of the microbiology concepts as applicable to diverse areas such as medical, industrial, environment,
genetics, agriculture, food and others. 2. Demonstrate key practical skills/competencies in working with microbes
for study and use in the laboratory as well as outside, including the use of good microbiological practices 3.
Competent enough to use microbiology knowledge and skills to analyse problems involving microbes, articulate
these with peers/ team members/ other stake holders, and undertake remedial measures/ studies etc. 4. Developed a
broader perspective of the discipline of Microbiology to enable him to identify challenging societal problems and
plan his professional career to develop innovative solutions for such problems.

SEMESTERI I
PAPER 1 CODE BSC101: BIOLOGICAL DIVERSITY OF VIRUSES, BACTERIA AND FUNGI

Course Outcomes



CO-1.Conceptualize the history and scope of microorganisms with emphasis on origin and general features of
prokaryotes and eukaryotes. Learners will be able to understand the status and economic importance of
microorganisms in agriculture, industry and medicine.

CO-2.Knowledge of basic techniques of staining, isolation, enumeration, maintenance and preservation of
microbial culture; with understanding of composition of different culture media and nutritional requirement of
microorganisms.

CO-3.Empowers the student to acquire knowledge about the habitat, structure, reproduction, biochemical
characterization and Classification of Bacteria, Cyanobacteria and Actinomycetes.

CO-4.Understanding of the structure, multiplication and classification of viruses, Scrapie Virosoids, Prions and
Viroids ; general account of Rickettsia, Chlamydia and Mycoplasma.

CO-5.Knowledge of habitat, structure, reproduction and classification of fungi.

PAPER 2 CODE BSC102:DEVELOPMENTAL BIOLOGY (ANIMAL)
Course Outcomes

CO-1.Enabling students to understand the process of development of male and female gonads including
ultrastructural details of the reproductive tissues and cells.

CO-2.The students also learn the process of fertilization including initial changes in an ovum in terms of various
planes of cleavages and their significance in eventual development of individuals, taking some examples of
Annelids and Mollusks.

CO-3.The students are also made acquainted with initial process of embryogenesis; gastrulation and
organogenesis taking some animal models.

CO-4.The fetus development is the next component with which students are versed with. The placental
development and various types of mammalian placenta is also included.

CO-5.The students learn various aspects of metamorphosis and organogenesis with respect to life cycle
transformations in insects and amphibians.

PAPER 3 CODE BSC103: BASIC ECOLOGY
Course Outcomes
The student will able to get the huge knowledge of population ecology.

CO-1.Students will be able to study the concept, organization and study of the community with the concept
ofniche and biodiversity.

CO-2.Students will be able to understand the vegetative organization in community. Students will get to
knowabout how changes take place during ecological succession.

CO-3.Student will have developed knowledge about structure and function of ecosystem. They also will
understand about biogeochemical cycle in environment and its role.

CO-4.Demonstrate proficiency in the experimental techniques and methods to study the ecosystem.

PAPER 4CODE BSE101: BIOMOLECULES

Course Outcomes



CO-1.Enabling students to understand the importance of water in maintaining the various biochemical
reactionssuch as buffering, phosphorylation, oxidation-reduction etc.

CO-2.The students learn the principle of working of enzyme and the process of enzymology, that is, how
theenzymes work and where the active sites play a key role.

CO-3.The students also learn the basic and functional structures of all the biomolecules in detail.

CO-4.The inter-relationships and communication between the biomolecules is a major part of signal
transduction. The students become well versed with this mode of biological process.

CO-5.The students learn various techniques such as chromatography, spectroscopy and electrophoresis to
understand the purity of biomolecules and their analytical properties for further application.

PAPER 5 CODE BSE102:BIOENERGETICS AND INTERMEDIARY METABOLISM
Course outcomes

CO-1.Learners will understand the concepts of bioenergetics, mitochondrial respiratory chain,
cytochromescharacterization and Oxidative phosphorylation.

CO-2.Students will get huge knowledge of cell transport systems, influx and efflux mechanisms,
symport,antiport, uniport.

CO-3.Students will learn about the carbohydrate metabolism; glycolysis, TCA cycle, energy generation,
energyrich bonds, biosynthesis of sugars, HMP shunt and alternate pathways.

CO-4.Students will learn about lipid metabolisms; fatty acid synthesis and oxidation, triglycerol, steroids
andterpenes.

CO-5.Students will understand about the amino acid and nucleic acid biosynthesis, degradation, regulation,
ureacycle, inhibitors and inborn error metabolism.

SEMESTER 11
PAPER 1 CODE BSC201: TAXONOMY OF ANGIOSPERMS
Course Outcomes

CO-1.Understanding principles of biodiversity and its conservation. Gaining insight into the rules of
nomenclature, adaptive features of ICBN and different classification systems.

CO-2.Learning and applying different techniques of identification, documentation of plants and role of
computerin database identification. They will know how to prepare herbarium and use of keys to identify floras.
CO-3.Knowledge of modern taxonomy and its application in taxonomic evidences from anatomy, embryology
palynology, cytology, secondary metabolites. Understanding numerical taxonomy OUT’s coding.
CO-4.Empowers student to recognize, collect and compare the plants of the given fourteen angiosperm families.
Learners will be able to describe the plant specimen with taxonomical terms, floral formula and diagrams.
CO-5.Acknowledge the economic uses of plants in modern society. An increased awareness and appreciation
of plants & plant products encountered used by tribes of MP. Knowledge of important families of useful plants,
the parts used and active biomolecules present in medicinal plants. COURSE CONTENTS UNIT I Principles
of Biodiversity & its conservation, Concept of systematic, Identification.



PAPER 2 CODE BSC202:BIOSTATISTICS AND COMPUTER APPLICATIONS
Course Outcomes

CO-1.Proficiency of students in various techniques of collection, collation, summarization and presentation of
data. They could learn basic concepts of probability and probability distribution functions along with
applications.

CO-2.Understanding and applications of descriptive and inferential statistics enabling students to use tests of
significance in biological data.

CO-3.Can apply Analysis of Variance tools and different experimental designs to biological experiments,
enabling them to minimize experimental and sampling errors.

CO-4.Understands concepts of correlation and regression tools and techniques, attempts extrapolation and
simulation of biological processes.

CO-5.Empowers students to utilize software packages in digital analysis and processing of biological data.
Integrate informatics with biology through data submission protocols, sequence alignment and searches,
annotations and possible applications in human health and welfare.

PAPER 3 CODE BSE201:BIOLOGY OF THE IMMUNE SYSTEM
Course Outcomes
Upon successful completion of the course, the student

CO-1.Will be able to understand the fundamental bases of immune system and immune response.

CO-2.Will be able to gather information about the structure and organization of various components of
theimmune system.

CO-3.Will be able to understand the genetic organization of the genes meant for expression of immune
cellreceptors and the bases of the generation of their diversity.

CO-4.Will be able to understand the operation and the mechanisms which underlie the immune response.
CO-5.Will be able to apply the knowledge gained to understand the phenomena like host defense,
hypersensitivity (allergy), organ transplantation and certain immunological diseases.

PAPER 4 CODE BSE202:RESOURCE UTILIZATION AND CONSERVATION
Course Outcomes

CO-1.Deep understanding of distribution, structure and function of various aquatic and terrestrial biomes.
CO-2.Learn definitions, types and utilities of biodiversity along with threats along their applications in
management and sustainable development of resources from various biomes. CO3: Empowers students to apply
in-situ and in-vitro techniques in conservation of aquatic and terrestrial resources in real time.
CO-3.Understands concepts of pollution of different environments and can monitor and treat pollution loads in
artificial and natural ecosystems; and appreciate nuances of industrial, societal and urban pollutions.
CO-5.Gains insight knowledge about remote sensing of earth resources along with platforms, sensors and
scanners, visual and digital interpretation of remotely sensed



PAPER 5 CODE BSE203:MICROBIAL METABOLISM
Course Outcomes

CO-1.The student will able to get the huge knowledge about microbial growth, measurement, growth
curve,types of growth and effect of environmental factors.

CO-2.Students will understand the process of Chaemolithotrophy, Methanogenesis, photosynthetic and
accessory pigments, oxygenic and anoxygenic photosynthesis, electron transport, generation of ATP and
fixation of carbon dioxide.

CO-3.Learners will gain the idea about respiratory metabolism EMP, ED, glyoxalate pathway, TCA
cycle,phosphorylation, Pasteur Effect and fermentation.

CO-4.Student will know about assimilation of nitrogen, synthesis of major amino-acids,
polyamines;peptidoglycan-biopolymers as cell components.

CO-5.Students will understand the microbial development, sporulation and morphogenesis and organization
ofmicrobes.

SEMESTER 111
PAPER 1CODE BSC301:PLANT PHYSIOLOGY
Course Outcomes

CO-1.The student will able to get the huge knowledge about pathways of water through xylem and
phloem.Know about the requirement of mineral nutrition for plant growth.

CO-2.Students will understand the process of Photosynthesis, Respiration and Nitrogen metabolism.
CO-3.Learners will gain the idea about Stress physiology — Responses of plants to biotic and abiotic
stresses,biological clock and the photoperiodism.

CO-4.Student will know about the Plant Growth hormones (Auxins, Gibberellins. Cytokinins, Ethylene),
theyunderstand the biosynthesis of phenolic acids, alkaloids.

CO-5.Demonstrate proficiency in the experimental techniques and methods to study the plant physiology.

PAPER 2 CODE BSC302:GENETICS& MOLECULAR BIOLOGY
Course Outcomes

CO-1.Understanding of DNA as the genetic material and its types. Knowledge of chromatin
organization,euchromatin, heterochromatin, C value paradox and restriction mapping.

CO-2.Knowledge of Mutation, its kind and mechanism of DNA repair system.

CO-3.Conceptualize different aspects of genetics of microorganism with deep understanding of
molecularmechanism of recombination, role of Rec ABC&D, linkage and crossing over.
CO-4.Empowers student to acquire knowledge about different enzymes of DNA replication, transcription
and translation. Deep understanding of DNA and RNA sequencing methods, process of transcription and
posttranscriptional processing.



CO-5.Gains insight into the process of translation and gene expression in prokaryotes and eukaryotes by
understanding different types of RNA, translational factors, concept of operon ; lac and tryptophan and
different models of gene expression in eukaryotes.

PAPER 3 CODE BSC303:ANIMAL PHYSIOLOGY
Course Outcomes

CO-1.The students learn the nutritional pattern in animals in relation to hormonal and enzymatic regulation of
digestion with reference to homeostasis.

CO-2.Blood and lymph — their structure and function related to gas exchange, ion transport and clotting and
defense is dealt in good detail.

CO-3.The students are also made acquainted with the very importance of muscles in relation to structure,
function and physiology. Further, the neuromuscular interconnection and basic role of neuronal tissue at
different level is elaborately dealt with here.

CO-4.The complete physiology of invertebrate and vertebrate excretion system is learnt by the pupil.

PAPER 4CODE BSE301:ADVANCED MOLECULAR BIOLOGY
Course Outcomes

CO-1.To understand key principles of how cells work, including gene regulation, protein synthesis and
signaltransduction.

CO-2.To locate, analyse, evaluate and synthesise information from a wide variety of sources to understand
thekey principles of Molecular Biology.

CO-3.To read, interpret and discuss major contributions to Molecular Biology research published in
scientificresearch literature.

CO-4.To develop effective, creative and innovative solutions, both independently and cooperatively, to
currentand future research problems in Molecular Biology.

PAPER 5 CODE BSE302:AGRICULTURAL MICROBIOLOGY
Course Outcomes

CO-1.Describe role of microorganism in recycling soil nutrients, biodegradation of complex plant polymers,
sustaining and improving plant growth through improving nutrient availability, production of plant growth
promoting substances and inhibiting pathogens.

CO-2.Critically discuss the need for agricultural microbiology and explain their limitations.

CO-3.Clarify application of microorganisms in varied fields of agricultural microbiology like bioremediation,
biofertilizers and waste water treatment.

CO-4.Analyse various aspects of N2 fixation, Phosphate solubilization, PGPR etc. Pre and post harvesting
agricultural losses, management, formulation, mass production and applications.



CO-5.Green revolution, transgenic plant, gene protection technology, resistant verities, management of
agricultural waste as food, feed and fuel.

PAPER 6CODE BSE303:BIOPROCESS ENGINEERING AND TECHNOLOGY
Course Outcomes
Upon successful completion of the course, the student:

CO-1.Will have gained insight on industrially important microbes, recent developments in fermentation
processes and various optimization strategies at fermenter level.

CO-2.Understands the concept of sterilization methods and principles of batch and continuous processes.
CO-3.Attains knowledge about designing of industrial strains and various media optimization strategies .
CO-4.Learns about the design, types of fermenters and various critical components of bioreactors
CO-5.1s able to describe control parameters, fluid rheology and process constraints in a large scale bioreactor
CO-6.Gets introduced to various strategies of product recovery from a fermentation broth . Acquires
knowledgeabout various industrially relevant microbial products and their production process.
CO-7.Understand the principles of microorganisms during various food-processing & preservation steps.
CO-8.Comprehend the interactions between microorganisms and the food environment, and factors
influencingtheir growth and survival.

PAPER 7 CODE BSE304: BIOTECHNOLOGY
Course Outcomes
Upon successful completion of the course, the student:

CO-1.Will learn about various industrially relevant microbial products and their production process, role of
biotechnology in environment management.

CO-2.Acquires knowledge about strains development, selection of hyper producers, microbial products,
metabolic engineering and various industrial relevant microbial products and their production process Learns
about the designing of recombinant heterologous expression systems such as E. coli, yeast,mammalian and
insect cells.

CO-3.Learns about sterilization at reactor scale and different types of sterilization strategies

CO-4.Attains knowledge about designing large scale industrial processes and types of cultivation strategies
Understands the concept of recombinant biomolecules, therapeutic proteins, vaccines, antibodies, bio-
pesticides, bio-fertilizers, and probiotics .

CO-5.Understands different types of regulatory approvals required for drug development and difference
betweenbiologics, biosimilars and biobetters

SEMESTER IV
(CREDITS 18)

Course g Outcomes

CO-1.Student is able to conceive a problem based on current published research.



CO-2.Student is able to carry out comprehensive survey of literature on the topic of research
CO-3.Student is able to make culture media for various microbes

CO-4.Student is able to isolate microorganism from different environmental/ food sources
CO-5.Student is able to identify the isolated microorganism using biochemical and molecular methods
Studentis able to assess the microorganism’s ability to produce various enzymes

CO-6.Student becomes well-versed in different enzymatic assay systems

CO-7.Student learns correct handling and use of instruments

CO-8.Student learns correct handling of reagents and chemicals

CO-9.Student learns how to execute experiments correctly.

CO-10.Student learns the importance of including controls in all experiments

CO-11.Student learns how to plot the results.

CO-12.Student learns how to analyze data, using statistical tools where necessary

CO-13.Student learns how to interpret the results from all possible angles.

CO-14.Student learns how to present the project in the form of a slide show before and audience of 20-30
people.

CO-15.Student is exposed to the science of thesis writing.

M.SC. BIOTECHNOLOGY
PROGRAMME OBJECTIVES :

The objective of the Master’s Program in Biotechnology is to equip the students to gain conceptual and analytical
skills about biological materials, biotechnological tools and techniques.

e The program emphasizes to apply knowledge acquired about prokaryotic and eukaryotic cellular
processes, structural and genetic manipulation of cellular material and processes, and data processing and
interpretation techniques.

e The imparting of laboratory training for bioassay protocols of biological materials, their manipulative
treatments, emerging tissue culture and genetic recombinant techniques, and bioinformatics databases and
tools.

e Students will be able to address application skills of biotechnological techniques and tools in fields of
biomolecules including enzymes, environment, animals, microbes and plants.

3. PROGRAMME OUTCOMES :

The Masters in Biotechnology Program will cater to the expanding demand for skilled manpower, which is equipped
with an understanding of modern research protocols and ethics involving both cellular and molecular materials from
biological entities in alleviation and remediation of energy demands, environmental conservation and management,
plant health and yield management, human health including emerging epidemic and pandemic disease loads, and
synthesis of multi-functional enzymes, organisms and their survival in nature to maintain natural biodiversity and
ecological balance.

A M.Sc. Biotechnology student should be able to independent study and researches related to

¢ Isolation of novel biological material, its assay and multiplication, and manipulation.

e Application of modern emerging methodological and analytical tools and techniques in qualitative and
quantitative assessment of biological materials and processes.

e Extraction of biological molecules and sub-molecules and their biochemical, genetic and molecular
characteristics and dynamics.



e Designing of bioassay experiments, assessment of their outcomes, their modeling and simulation.

e Efficient retrieval of information from national and international biological databases, analysis of retrieved
information and contribution to new knowledge.

e Integration of up- and down-stream processing of bioassay experiments and their analytical and
application assessment.

e Undertaking of researches involving genomics, metabolomics, and protemics.

e Competition at national and international to pursue career in advanced studies in research and industrial
establishments.

e Independent documentation and communication of scientific results in the public domain as well as peer-
reviewed scientific magazines and journals.

e Filing of intellectual property rights to national and international registries

SEMESTER I
PAPER 1 CORE CODE BTC101: CELL BIOLOGY
Course Outcomes

CO-1.Understanding of structure of prokaryotic and eukaryotic cell, and application of knowledge of
microscopic techniques for cell study.

CO-2.Knowledge of functional integrity and structure of different cell organelles and transport of ions,
nutrientsand macromolecules across membranes.

CO-3.Knowledge about signal transduction pathway with understanding of different type of receptors
andsignaling molecules.

CO-4.Conceptualization of cell cycle, cell division and cell death. Deep understanding of events of
mitosis,apoptosis, embryonic stem cells and therapeutic cloning.

CO-5.Knowledge about biology of cancer and its causes. Understanding of oncogenes, tumor suppressor
gene,tumor viruses and molecular approach of cancer trea

PAPER 2 CORE CODE BTC102:ANIMAL CELL SCIENCE AND TECHNIQUES
Course Outcomes

CO-1.Understanding the basic structure and organization of animal cell; equipment’s and materials for animal
cell culture technology; primary and established cell lines cultures; introduction and function of the balanced
salt solutions and simple growth medium, serum and supplements; role of carbon dioxide in to the culture.
CO-2.Learning the different parameters, i.e. viability and cytotoxicity; biology and characterization of the
cultured cells and basic techniques of cultured cells like disaggregation of tissue and primary culture;
maintenance of cell culture.

CO-3.Knowledge about various techniques like Scaling up of animal cell culture, cell synchronization, cell
cloning and micro-manipulation, cell transformation.

CO-4.Understanding the application of animal cell cultures, stem cell cultures, cell culture based vaccines,
somatic cell genetics.



CO-5.Conceptualize the application of Organ and histotypic culture, measurement of cell death, apoptosis, three
dimensional culture and tissue engineering

PAPER 3 CODE BTC103: MICROBIAL PHYSIOLOGY AND GENETICS

Course Outcomes

CO-1.Gains insight about growth dynamics, mathematical expression, growth curves and yields, types of
growth; effect of environmental factors storage and maintenance of cultures.

CO-2.Understanding of concepts of metabolic diversity, including photosynthetic, chemolithotrophicand
nitrogen fixation, nitrate and sulfate reduction, fermentation, decomposition, methanogenesis and acetogenesis,
hydrocarbon transformation.Gains insight knowledge about structural and metabolic diversity of bacteria,
viruses, viroids and prions. Prokaryotic cells structure.

CO-3.Insight into host-parasite relationship, colonization, types of toxins, and their structures, mode of action,
Chemotherapy/antibiotics: antimicrobial agent antibiotics, mode of action, antibiotics resistance.

CO-4.Sound knowledge of genes, mutation and mutagenesis; types of mutagens and mutation; Ames test,
complementation test, Bacterial genetic recombination, plasmids and transposons; bacterial genetics mapping.

PAPER 4 ELECTIVE CODE BTE101 : BIOMOLECULES

Course Outcomes

CO-1.Enabling students to understand the importance of water in maintaining the various biochemical
reactionssuch as buffering, phosphorylation, oxidation-reduction, etc.

CO-2.The students learn the principle of working of enzyme and the process of enzymology, i.e. how
theenzymes work and where the active sites play a key role.

CO-3.The students also learn the basic and functional structures of all the biomolecules in detail.

CO-4.The inter-relationships and communication between the biomolecules is a major part of signal
transduction. The students become well versed with this mode of biological process.

CO-5.The students learn various techniques such as chromatography, spectroscopy and electrophoresis to
understand the purity of biomolecules and their analytical properties for further application

PAPER S5 ELECTIVE COURSECODE BTE102:BIOENERGETICS AND INTERMEDIARY
METABOLISM

Course Outcomes

CO-1.Enabling students to understand finely detailed energy dynamics of a biomembrane, the
componentsinvolved therein and various physiological attributes driven by aforementioned energy
transformation.

CO-2.The students learn the principle of working of mitochondria as a model of energy transducer with
specialreference to its membrane associated respiratory processes leading to formation of ATP.

CO-3.The students also learn the anabolic and catabolic processes involving carbohydrates in marinating
theenergy balance of the cell.



CO-4.Thebiosysnthesis of lipids that constitute the biomenbranes is understood at the level of enzymes and
pathways.

CO-5.The catabolic role of amino acids in the formation of urea and abnormalities due to metabolic errors in
these cycles is learnt by students. The synthesis of nucleic acids, the hereditary material, involving purinesand
pyrimidines is made acquainted to the learners.

SEMESTER I
PAPER 1 CODE BTC201: MOLECULAR BIOLOGY
Course Outcomes

CO-1.The students learn about different models and biochemical processes associated with nucleic acid
replication in diverse model organisms.

CO-2.The learners get a deep acquaintance with the process of DNA recombination and repair in model
organisms.

CO-3.The pupils become well versed with the process of DNA-dependent RNA synthesis (transcription) and
post-transcriptional modifications thereby generating transfer, messenger and ribosomal RNA. Channelling of
specialized proteins to their correct positions is also made aware of.

CO-4.Students learn function of cancer-associated and cancer-preventing genes as well as techniques and
applications related to ribozymes and antisense RNA.

CO-5.Sophisticated techniques related to genome mapping, DNA fingerprinting, genome cloning and
recognition of desired genes are elaborated along their applications

PAPER 2 CODE BTC202: MACROMOLECULES & BASIC ENZYMOLOGY
Course Outcomes

CO-1.The students learn the unitary model of functioning of the enzymes and the environmental factors
affecting the efficiency of working of the enzyme

CO-2.The kinetics of the enzyme leading to catalysis in polar and non-polar environments, and the contribution
of metal ions, water, pH, cofactor and coenzyme in overall efficiency of the enzyme is made understood in
detail.

CO-3.The students become well versed with the selected model enzymes with their regulatory pattern in overall
control of anabolic and catabolic pathways. M.SC. BIOTECHNOLOGY 2020-2021 ONWARDS Approved by
Board of Studies in Biotechnology on 15/09/2020, Faculty of Life Science on 14/10/20220 Standing committee
on Executive Council on Page 22 of 46

CO-4.The learners get acquainted with the physiological role of the appropriate conformation of macromolecule
and assemblies playing a contributing to the efficiency of catalytic proteins.

CO-5.Various biochemical techniques related in elucidating the overall structure of the different biomolecules
and their specific role in specific conformations is learnt by the students..



PAPER 3 CODE BTC203
BIOSTATISTICS AND COMPUTER APPLICATIONS
Course Outcomes

CO-1.Proficiency of students in various techniques of collection, collation, summarization and presentation of
data. They could learn basic concepts of probability and probability distribution functions along with
applications.

CO-2.Understanding and applications of descriptive and inferential statistics enabling students to use tests of
significance in biological data.

CO-3.Can apply Analysis of Variance tools and different experimental designs to biological experiments,
enabling them to minimize experimental and sampling errors.

CO-4.Understands concepts of correlation and regression tools and techniques, attempts extrapolation and
simulation of biological processes.

CO-5.Empowers students to utilize software packages in digital analysis and processing of biological data.
Integrate informatics with biology through data submission protocols, sequence alignment and searches,
annotations and possible applications in human health and we

PAPER 4 ELECTIVE CODE BTE201: BIOLOGY OF THE IMMUNE SYSTEM

Course Outcomes

CO-1.Students will be able to understand the fundamental bases of immune system and immune response.
CO-2.Information about the structure and organization of various components of the immune system.
CO-3.Students learn the genetic organization of the genes meant for expression of immune cell receptors and
thebases of the generation of their diversity.

CO-4.Will be able to understand the operation and the mechanisms which underlie the immune response. M.SC.
BIOTECHNOLOGY 2020-2021 ONWARDS Approved by Board of Studies in Biotechnology on 15/09/2020,
Faculty of Life Science on 14/10/20220 Standing committee on Executive Council on Page 26 of 46
CO-5.Application of the knowledge gained to understand the phenomena like host defense, hypersensitivity
(allergy), organ transplantation and certain immunological diseases COURSE CONTENTS UNIT-I
Introduction: phylogeny of immune system, innate and acquired immunity, clonal nature of imm

SEMESTER 111
PAPER 1 CODE BTC301: ENVIRONMENTAL BIOTECHNOLOGY
Course Outcomes

CO-1.Deep understanding of existing and emerging technologies that are important in the area of environment
and the principles and techniques which underline the environmental issues including air and water pollution.
CO-2.Empowers the students with the knowledge of Domestic waste water treatment, Classification of
wastewater treatment (physical, chemical and biological)



CO-3.Students learn about concepts of Biodegradation, Biodegradation of hydrocarbon, Measurement of
biodegradation. Bioremediation-Concept, Methods of Bioremediation (In-situ and Ex-situ Bioremediation), and
Xenobiotic biodegradation.

CO-4.Learners will understand the concept of biodiversity: conservation and management, rules and acts. CO5:
Deep understanding of global environmental problems-ozone depletion, UV-B greenhouse effect and acid rain,
their impact and biotechnology approaches for management.

PAPER 2 CODE BTC302: GENETIC ENGINEERING

Course Outcomes

CO-1.Students will understand the core concepts and fundamentals of genetic engineering.

CO-2.Develop their competency on different types of strain improvements.

CO-3.Analyses of the enzymes and vectors for genetic modification for required productivity.
CO-4.Examination of gene cloning and evaluate different methods of gene transfer like metagenomics M.SC.
BIOTECHNOLOGY 2020-2021 ONWARDS Approved by Board of Studies in Biotechnology on 15/09/2020,
Faculty of Life Science on 14/10/20220 Standing committee on Executive Council on Page 33 of 46
CO-5.They are able to critically analyze the major concerns and applications of transgenic technology.

PAPER 3 CODE BTC303:PLANT BIOTECHNOLOGY
Course Outcomes:

CO-1.Understanding of different techniques of in vitro culture and media preparation. Concept of
totipotency,morphogenesis, organogenesis and somatic embryogenesis.

CO-2.Knowledge of protoplast isolation, culture, fusion, somatic hybridization and cybridization.
CO-3.Concepts of transgenic plant production through Ri and Ti plasmids and direct methods.

CO-4.Concept of chloroplast transformation and its advantages, post harvest technology, and cryopreservation.
CO-5.Role of biotechnology in qualitative improvement in plants through herbicide resistance, insect
resistance,disease resistance and N2 fixation. Knowledge of molecular markers: RFLP, PCR, QTL and MAS.

PAPER 4 CODE BTE301:ADVANCED MOLECULAR BIOLOGY
Course Outcomes

CO-1.To understand key principles of how cells work, including gene regulation, protein synthesis and
signaltransduction.

CO-2.To locate, analyse, evaluate and synthesise information from a wide variety of sources to understand
thekey principles of Molecular Biology. M.SC. BIOTECHNOLOGY 2020-2021 ONWARDS Approved by
Board of Studies in Biotechnology on 15/09/2020, Faculty of Life Science on 14/10/20220 Standing
committee on Executive Council on Page 37 of 46

CO-3.To read, interpret and discuss major contributions to Molecular Biology research published in
scientificresearch literature.



CO-4.To develop effective, creative and innovative solutions, both independently and cooperatively, to
currentand future research problems in Molecular Biology

PAPER 5 CODE BTE302:AGRICULTURAL MICROBIOLOGY
Course Outcomes

CO-1.Describe role of microorganism in recycling soil nutrients, biodegradation of complex plant polymers,
sustaining and improving plant growth through improving nutrient availability, production of plant growth
promoting substances and inhibiting pathogens.

CO-2.Critically discuss the need for agricultural microbiology and explain their limitations.
CO-3.Applications of microorganisms in varied fields of agricultural microbiology like bioremediation,
biofertilizers and waste water treatment.

CO-4.Analyses of various aspects of N2 fixation, Phosphate solubilization, PGPR etc. Pre and post
harvestingagricultural losses, management, formulation, mass production and applications.

CO-5.Green revolution, transgenic plant, gene protection technology, resistant verities, management of
agricultural waste as food, feed and fuel.

PAPER 6 CODE BTE303:BIOPROCESS ENGINEERING AND TECHNOLOGY
Course Outcomes
Upon successful completion of the course, the student:

CO-1.Insights on industrially important organisms, recent developments in fermentation processes and
various optimization strategies at fermenter level. Learns about the design, types of fermenters and various
criticalcomponents of bioreactors.

CO-2.1Is able to describe control parameters, fluid rheology and process constraints in large scale
bioreactors.Strategies of product recovery from a fermentation broth.

CO-3.Understand the significance and activities of microorganisms in food. Recognize the characteristics of
food-borne, waterborne and spoilage microorganisms, and methods for their isolation, detection and
identification.

CO-4.Analyze the importance of microbiological quality control programme’s in food production.
CO-5.Discuss the microbiology of different types of food commaodities. Describe the rationale for the use of
standard methods and procedures for the microbiological analysis of food

PAPER 7 BTE304: BIOTECHNOLOGY

Course Outcomes
Upon successful completion of the course, the student:

CO-1.Will learn about industrially relevant microbial products and their production process, role of
biotechnology in environment management.

CO-2.Acquires knowledge about strains development, selection of hyper producers, microbial products,
metabolic engineering and various industrial relevant microbial products and their production process



Learns about the designing of recombinant heterologous expression systems such as E. coli, yeast,
mammalian and insect cells.
CO-3.Learns about sterilization at reactor scale and different types of sterilization strategies.
CO-4.Attains knowledge about designing large scale industrial processes and types of cultivation strategies
Understands the concept of recombinant biomolecules, therapeutic proteins, vaccines, antibodies, bio-
pesticides, bio-fertilizers, and probiotics .
CO-5.Understands different types of regulatory approvals required for drug development and difference
betweenbiologics, biosimilars and biobetters

Department of PG Studies and Research in Chemistry And Pharmacy
Programme Offered

1. B.Pharma
2. M.Sc. Chemistry
3. Ph.D Chemistry

B. Pharmacy

PROGRAMME OUTCOMES :

e Gain knowledge on basics of biology, structure & function of various systems of human body,
fundamentals & principles of analytical chemistry, basics& preparation of different dosage forms,
monographs of inorganic drugs& pharmaceuticals, soft-skills mamagement, and problems solving in
pharmacy.

e Able to understand physiology, pathophysiological mechanisms, biochemical processes, diagnosis of
various pathological conditions, understand metabolism of bioactive molecules, performing
haemotological tests & biochemical tests. Basic understanding of organic reactions, identification,
preparation,awareness of environmental problems, application of databases in pharmacy.

e Understanding stability, reactivity, standardisation & medicinal uses of organic compounds. Physical,
physico-chemical properties & unit operations involved in dosage forms. Basics and pharmaceutical
applications of microbiology.

e Gain knowledge on stereochemical aspects, synthesis of organic compounds & derivatives, chemistry,
mechanism of action, pharmacology & therapeutic uses of natural & synthetic medicinal compounds.
Fundamentals of crude drugs and their medicinal properties, understand & demonstrate chemical kinetics
in the formulation of dosage forms.

e Gain knowledge of physico-chemical properties of drug substance, formulation, manufacturing ,
evaluation and packaging of various solid, liquid and semi-solid dosage forms. Chemistry, preparation,
assay, mechanism of action, structure activity relationship, pharmacodynamics, pharmacokinetics of



various classes of drugs and their application in treatment of various diseases. Fundamentals, medicinal
properties, isolation, characterisation, quality control & evaluation of crude drugs and development of
herbal formulations. Indian pharmaceutical acts & laws and regulatory authorities governing the
manufacture and sale of pharmaceuticals.

e Gain knowledge in drug design techniques, chemistry, assay, mechanism of action, structure activity
relationship & pharmacology of various categories of drugs. Experimental screening models for drug
discovery. Biopharmaceutics & pharmacokinetic applications in pharmacotherapy. Learn about raw
materials, formulation, quality control, patenting & regulatory requirements of nutraceuticals & herbal
cosmetics. Information in techniques, production & uses of biopharmaceuticals. Quality assurance, quality
control systems, documentation and validation in pharmaceutical industry.

e Gain knowledge in spectroscopic studies & chromatographic techniques of drugs. Designing & evaluation
of novel drug delivery systems. Technology transfer from lab scale to industry, regulatory affairs &
quality management systems in pharmaceutical industry. Role of pharmacist in community and hospital.
application of knpowledge gained in isolation, identification, standardisation, formulation, manufacturing
& evaluation of pharmaceuticals.

e Use of statistical principles in research and development of pharmaceuticals. Knowledge of National
health programs and pharmacist role. Advanced techniques used in drug design, screening, analysis of
pharmaceuticals, cosmetics & nutraceuticals. Methods & importance of reporting adverse drug reactions.
knowledge of regulatory science, Pharmaceutical industrial & business management.

PROGRAMME SPECIFIC OUTCOMES :

PSO-1. Detail understanding of theoretical and practical knowledge of all core and allied subjects of
pharmaceutical sciences, which consist of dosage form design, routes of administration of various drugs,

their mechanism of action, chemical moiety involved, doses of drugs, patient treatment, patient counseling,
drug dispensing, hospital administration, drug manufacturing, QA/QC and regulation etc.

PSO-2. Highlight the concepts and operative components of pharmacovigilance, clinical pharmacy, hospital
pharmacy, community pharmacy, pharmaceutical care, pharmacovigilance, pharmacoeconomics, clinical
research, clinical pharmacokinetics and other related areas for the benefit of academicians,
hospital/community pharmacists and industry, emphasizing the consequences of the use of medications.
PSO-3. Rigorous core course-work in biopharmaceutics, drug transport, pharmacokinetics &
pharmacodynamics, drug delivery systems, cell and molecular biology, synthetic and macromolecular
chemistry, chemical andbiomedical engineering, materials science, physiology and pharmacology.

PSO-4. Emphasis on Drug Discovery and Design, Drug Delivery, Drug Action and Clinical Sciences,
DrugAnalysis, Cost Effectiveness of Medicines (Pharmacoeconomics), Drug Regulatory Affairs etc.

SEMESTER |
PAPER 1 BP101T. HUMAN ANATOMY AND PHYSIOLOGY:-I

Course Outcomes
Upon completion of this course the student should be able to

CO-1. Explain the gross morphology, structure and functions of various organs of the human body.
CO-2. Describe the various homeostatic mechanisms and their imbalances.

CO-3. Identify the various tissues and organs of different systems of human body.

CO-4. Perform the various experiments related to special senses and nervous system.



CO-5. Appreciate coordinated working pattern of different organs of each system

PAPER 2 BP102T. PHARMACEUTICAL ANALYSIS
Course Outcomes
Upon completion of the course student shall be able to

CO-1. understand the principles of volumetric and electro chemical analysis
CO-2. carryout various volumetric and electrochemical titrations
CO-3. develop analytical skills

PAPER 3 BP103T. PHARMACEUTICS- |
Course Outcomes
Upon completion of this course the student should be able to:

CO-1. Know the history of profession of pharmacy

CO-2. Understand the basics of different dosage forms, pharmaceutical incompatibilities and
pharmaceuticalcalculations

CO-3. Understand the professional way of handling the prescription

CO-5. Preparation of various conventional dosage forms

PAPER 4 BP104T. PHARMACEUTICAL INORGANIC CHEMISTRY
Course Outcomes
Upon completion of course student shall be able to

CO-1. know the sources of impurities and methods to determine the impurities in inorganic drugs and
pharmaceuticals

CO-2. understand the medicinal and pharmaceutical importance of inorganic compounds

PAPER 5 BP105T.COMMUNICATION SKILLS
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. Understand the behavioral needs for a Pharmacist to function effectively in the areas of
pharmaceuticaloperation

CO-2. Communicate effectively (Verbal and Non Verbal)

CO-3. Effectively manage the team as a team player

CO-4. Develop interview skills



CO-5. Develop Leadership qualities and essentials

PAPER 6 BP 106RBT.REMEDIAL BIOLOGY
Course Outcomes
Upon completion of the course, the student shall be able to

CO-1. know the classification and salient features of five kingdoms of life
CO-2. understand the basic components of anatomy & physiology of plant

CO-3. know understand the basic components of anatomy & physiology animal with special reference to
human

PAPER 7 BP 106RMT.REMEDIAL MATHEMATICS
Course Outcomes
Upon completion of the course the student shall be able to:-

CO-1. Know the theory and their application in Pharmacy
CO-2. Solve the different types of problems by applying theory
CO-3. Appreciate the important application of mathematics in Pharmacy

SEMESTER II
PAPER 1 BP 201T. HUMAN ANATOMY AND PHYSIOLOGY-II
Course Outcomes
Upon completion of this course the student should be able to:

CO-1. Explain the gross morphology, structure and functions of various organs of the human body.

CO-2. Describe the various homeostatic mechanisms and their imbalances.

CO-3. Identify the various tissues and organs of different systems of human body.

CO-4. Perform the hematological tests like blood cell counts, haemoglobin estimation, bleeding/clotting time
etcand also record blood pressure, heart rate, pulse and respiratory volume.

CO-5. Appreciate coordinated working pattern of different organs of each system

CO-6. Appreciate the interlinked mechanisms in the maintenance of normal functioning (homeostasis) of
humanbody.

PAPER 2 BP202T. PHARMACEUTICAL ORGANIC CHEMISTRY -I
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. write the structure, name and the type of isomerism of the organic compound



CO-2. write the reaction, name the reaction and orientation of reactions
CO-3. account for reactivity/stability of compounds,
CO-4. identify/confirm the identification of organic compound

PAPER 3 BP203 T. BIOCHEMISTRY
Course Outcomes
Upon completion of course student shell able to

CO-1. Understand the catalytic role of enzymes, importance of enzyme inhibitors in design of new
drugs,therapeutic and diagnostic applications of enzymes.

CO-2. Understand the metabolism of nutrient molecules in physiological and pathological conditions.
CO-3. Understand the genetic organization of mammalian genome and functions of DNA in the
synthesis ofRNAs and proteins.

PAPER 4 BP 204T.PATHOPHYSIOLOGY
Course Outcomes
Upon completion of the subject student shall be able to

CO-1. Describe the etiology and pathogenesis of the selected disease states;
CO-2. Name the signs and symptoms of the diseases; and
CO-3. Mention the complications of the diseases.

PAPER 5 BP205 T. COMPUTER APPLICATIONS IN PHARMACY
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. know the various types of application of computers in pharmacy
CO-2. know the various types of databases
CO-3. know the various applications of databases in pharmacy

PAPER 6 BP 206 T. ENVIRONMENTAL SCIENCES
Course Outcomes
Upon completion of the course the student shall be able to:

CO-1. Create the awareness about environmental problems among learners.

CO-2. Impart basic knowledge about the environment and its allied problems.

CO-3. Develop an attitude of concern for the environment.

CO-4. Motivate learner to participate in environment protection and environment improvement.



CO-5. Acquire skills to help the concerned individuals in identifying and solving environmental problems.
CO-6. Strive to attain harmony with Nature.

SEMESTER 11
PAPER 1 PHARMACEUTICAL ORGANIC CHEMISTRY -lI
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. write the structure, name and the type of isomerism of the organic compound
CO-2. write the reaction, name the reaction and orientation of reactions

CO-3. account for reactivity/stability of compounds,

CO-4. prepare organic compounds

PAPER 2 BP302T. PHYSICAL PHARMACEUTICS-I (Theory)
Course Outcomes
Upon the completion of the course student shall be able to

CO-1. Understand various physicochemical properties of drug molecules in the designing the dosage forms
CO-2. Know the principles of chemical kinetics & to use them for stability testing nad determination of
expirydate of formulations

CO-3. Demonstrate use of physicochemical properties in the formulation development and evaluation of
dosageforms

PAPER 3 BP 303 T. PHARMACEUTICAL MICROBIOLOGY (Theory)
Course Outcomes
Upon completion of the subject student shall be able to;

CO-1. Understand methods of identification, cultivation and preservation of various microorganisms
CO-2. To understand the importance and implementation of sterlization in pharmaceutical processing
andindustry

CO-3. Learn sterility testing of pharmaceutical products.

CO-4. Carried out microbiological standardization of Pharmaceuticals.

CO-5. Understand the cell culture technology and its applications in pharmaceutical industries.

PAPER 4 BP 304 T. PHARMACEUTICAL ENGINEERING

Course Outcomes



Upon completion of the course student shall be able:

CO-1. To know various unit operations used in Pharmaceutical industries.

CO-2. To understand the material handling techniques.

CO-3. To perform various processes involved in pharmaceutical manufacturing process.

CO-4. To carry out various test to prevent environmental pollution.

CO-5. To appreciate and comprehend significance of plant lay out design for optimum use of resources.
CO-6. To appreciate the various preventive methods used for corrosion control in Pharmaceutical industries.

SEMESTER IV
PAPER 1 BP401T. PHARMACEUTICAL ORGANIC CHEMISTRY -l
Course Outcomes
At the end of the course, the student shall be able to

CO-1. understand the methods of preparation and properties of organic compounds
CO-2. explain the stereo chemical aspects of organic compounds and stereo chemical reactions
CO-3. know the medicinal uses and other applications of organic compounds

PAPER 2 BP402T. MEDICINAL CHEMISTRY - |
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. understand the chemistry of drugs with respect to their pharmacological activity
CO-2. understand the drug metabolic pathways, adverse effect and therapeutic value of drugs
CO-3. know the Structural ActivityRelationship (SAR) of different class of drugs

CO-4. write the chemical synthesis of some drugs

PAPER 3BP 403 T. PHYSICAL PHARMACEUTICS-II
Course Outcomes
Upon the completion of the course student shall be able to

CO-1. Understand various physicochemical properties of drug molecules in the designing the dosage forms
CO-2. Know the principles of chemical kinetics & to use them for stability testing nad determination of
expirydate of formulations

CO-3. Demonstrate use of physicochemical properties in the formulation development and evaluation of

dosageforms.



PAPER 4 BP 404 T. PHARMACOLOGY-I
Course Outcomes
Upon completion of this course the student should be able to

CO-1. Understand the pharmacological actions of different categories of drugs

CO-2. Explain the mechanism of drug action at organ system/sub cellular/ macromolecular levels.
CO-3. Apply the basic pharmacological knowledge in the prevention and treatment of various
diseases. 4.0bserve the effect of drugs on animals by simulated experiments

CO-4. Appreciate correlation of pharmacology with other bio medical sciences

PAPER 5 BP 405 T.PHARMACOGNOSY AND PHYTOCHEMISTRY |
Course Outcomes
Upon completion of the course, the student shall be able

CO-1. to know the techniques in the cultivation and production of crude drugs
CO-2. to know the crude drugs, their uses and chemical nature

CO-3. know the evaluation techniques for the herbal drugs

CO-4. to carry out the microscopic and morphological evaluation of crude drugs

SEMESTER V

PAPER 1 BP501T. MEDICINAL CHEMISTRY - 11

Course Outcomes
Upon completion of the course the student shall be able to

CO-1. Understand the chemistry of drugs with respect to their pharmacological activity
CO-2. Understand the drug metabolic pathways, adverse effect and therapeutic value of drugs
CO-3. Know the Structural ActivityRelationship of different class of drugs

CO-4. Study the chemical synthesis of selected drugs

PAPER 2 BP 502 T. Industrial Pharmacy - |
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. Know the various pharmaceutical dosage forms and their manufacturing techniques.
CO-2. Know various considerations in development of pharmaceutical dosage forms
CO-3. Formulate solid, liquid and semisolid dosage forms and evaluate them for their quality



PAPER 3 BP503.T. PHARMACOLOGY-II
Course Outcomes
Upon completion of this course the student should be able to

CO-1. Understand the mechanism of drug action and its relevance in the treatment of different diseases 2.
Demonstrate isolation of different organs/tissues from the laboratory animals by simulated experiments
CO-2. Demonstrate the various receptor actions using isolated tissue preparation

CO-3. Appreciate correlation of pharmacology with related medical sciences.

PAPER 4 BP504 T. PHARMACOGNOSY AND PHYTOCHEMISTRY Il
Course Outcomes
Upon completion of the course, the student shall be able.

CO-1. to know the modern extraction techniques, characterization and identification of the herbal drugs
andphytoconstituents

CO-2. to understand the preparation and development of herbal formulation.

CO-3. to understand the herbal drug interactions.

CO-4. to carryout isolation and identification of phytoconstituents .

PAPER 5 BP 505 T. PHARMACEUTICAL JURISPRUDENCE
Course Outcomes
Upon completion of the course, the student shall be able to understand:

CO-1. The Pharmaceutical legislations and their implications in the development and

marketing ofpharmaceuticals.

CO-2. Various Indian pharmaceutical Acts and Laws

CO-3. The regulatory authorities and agencies governing the manufacture and sale of pharmaceuticals
CO-4. The code of ethics during the pharmaceutical practice

SEMESTER VI
PAPER 1 BP601T. MEDICINAL CHEMISTRY - 111 .
Course Outcomes
Upon completion of the course student shall be able to

CO-1. Understand the importance of drug design and different techniques of drug design.
CO-2. Understand the chemistry of drugs with respect to their biological activity.
CO-3. Know the metabolism, adverse effects and therapeutic value of drugs.



CO-4. Know the importance of SAR of drugs.

PAPER 2 BP602 T. PHARMACOLOGY-III
Course Outcomes
Upon completion of this course the student should be able to:

CO-1. understand the mechanism of drug action and its relevance in the treatment of different infectious
diseases

CO-2. comprehend the principles of toxicology and treatment of various poisoningsand
CO-3. appreciate correlation of pharmacology with related medical sciences.

PAPER 3 BP 603 T. HERBAL DRUG TECHNOLOGY
Course Outcomes
Upon completion of this course the student should be able to:

CO-1. understand raw material as source of herbal drugs from cultivation to herbal drug product
CO-2. know the WHO and ICH guidelines for evaluation of herbal drugs

CO-3. know the herbal cosmetics, natural sweeteners, nutraceuticals

CO-4. appreciate patenting of herbal drugs, GMP .

PAPER 4 BP 604 T. BIOPHARMACEUTICS AND PHARMACOKINETICS
Course Outcomes
Upon completion of the course student shall be able to:

CO-1. Understand the basic concepts in biopharmaceutics and pharmacokinetics and their significance.

CO-2. Use of plasma drug concentration-time data to calculate the pharmacokinetic parameters to describe
thekinetics of drug absorption, distribution, metabolism, excretion, elimination.

CO-3. To understand the concepts of bioavailability and bioequivalence of drug products and their significance.
CO-4. Understand various pharmacokinetic parameters, their significance & applications.

PAPER 5 BP 605 T. PHARMACEUTICAL BIOTECHNOLOGY
Course Outcomes
Upon completion of the subject student shall be able to;

CO-1. Understanding the importance of Immobilized enzymes in Pharmaceutical Industries
CO-2. Genetic engineering applications in relation to production of pharmaceuticals



CO-3. Importance of Monoclonal antibodies in Industries
CO-4. Appreciate the use of microorganisms in fermentation technology

PAPER 6 BP606 TPHARMACEUTICAL QUALITY ASSURANCE

Course Outcomes
Upon completion of the course student shall be able to:

CO-1. understand the CGMP aspects in a pharmaceutical industry

CO-2. appreciate the importance of documentation

CO-3. understand the scope of quality certifications applicable to pharmaceutical industries
CO-4. understand the responsibilities of QA & QC departments

SEMESTER VII
PAPER 1 BP701T. INSTRUMENTAL METHODS OF ANALYSIS
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. Understand the interaction of matter with electromagnetic radiations and its applications in drug analysis
CO-2. Understand the chromatographic separation and analysis of drugs.
CO-3. Perform quantitative & qualitative analysis of drugs using various analytical instruments.

PAPER 2 BP 702 T. INDUSTRIAL PHARMACY I
Course Outcomes
Upon completion of the course, the student shall be able to:

CO-1. Know the process of pilot plant and scale up of pharmaceutical dosage forms
CO-2. Understand the process of technology transfer from lab scale to commercial batch
CO-3. Know different Laws and Acts that regulate pharmaceutical industry

CO-4. Understand the approval process and regulatory requirements for drug products

PAPER 3 BP 703T. PHARMACY PRACTICE

Course Outcomes



Upon completion of the course, the student shall be able to

CO-1. know various drug distribution methods in a hospital

CO-2. appreciate the pharmacy stores management and inventory control

CO-3. monitor drug therapy of patient through medication chart review and clinical review

CO-4. obtain medication history interview and counsel the patients

CO-5. identify drug related problems

CO-6. detect and assess adverse drug reactions

CO-7. interpret selected laboratory results (as monitoring parameters in therapeutics) of specific disease states
CO-8. know pharmaceutical care services

CO-9. do patient counseling in community pharmacy;

CO-10. appreciate the concept of Rational drug therapy

PAPER 4 BP 704T: NOVEL DRUG DELIVERY SYSTEMS
Course Outcomes
Upon completion of the course student shall be able

CO-1. To understand various approaches for development of novel drug delivery systems.
CO-2. To understand the criteria for selection of drugs and polymers for the development of Novel drug
deliverysystems, their formulation and evaluation

SEMESTER VIlII
PAPER 1 BP801T. BIOSTATISITCS AND RESEARCH METHODOLOGY
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. Know the operation of M.S. Excel, SPSS, R and MINITAB®, DoE (Design of Experiment)
CO-2. Know the various statistical techniques to solve statistical problems
CO-3. Appreciate statistical techniques in solving the problems.

PAPER 2 BP 802T SOCIAL AND PREVENTIVE PHARMACY
Course Outcomes
After the successful completion of this course, the student shall be able to:

CO-1. Acquire high consciousness/realization of current issuesrelated to health and pharmaceutical
problemswithin the country and worldwide.

CO-2. Have a critical way of thinking based on current healthcare development.

CO-3. Evaluate alternative ways of solving problems related tohealth and pharmaceutical issues



PAPER 3 BPS8O3ET. PHARMA MARKETING MANAGEMENT

Course Outcomes

The course aims to provide an understanding of marketing concepts and techniques and their applicationsin
the pharmaceutical industry.

PAPER 4 BP804 ET: PHARMACEUTICAL REGULATORY SCIENCE
Course Outcomes
Upon completion of the subject student shall be able to;

CO-1. Know about the process of drug discovery and development
CO-2. Know the regulatory authorities and agencies governing the manufacture and sale of pharmaceuticals
CO-3. Know the regulatory approval process and their registration in Indian and international markets

PAPER 5BP 805T: PHARMACOVIGILANCE
Course Outcomes

At completion of this paper it is expected that students will be able to (know, do, and appreciate):

CO-1. Why drug safety monitoring is important?

CO-2. History and development of pharmacovigilance

CO-3. National and international scenario of pharmacovigilance

CO-4. Dictionaries, coding and terminologies used in pharmacovigilance

CO-5. Detection of new adverse drug reactions and their assessment

CO-6. International standardsfor classification of diseases and drugs

CO-7. Adverse drug reaction reporting systems and communication in pharmacovigilance

CO-8. Methods to generate safety data during pre clinical, clinical and post approval phases of drugs’ life cycle

CO-9. Drug safety evaluation in paediatrics, geriatrics, pregnancy and lactation
CO-10. Pharmacovigilance Program of India (PvPI) requirement for ADR reporting in India
CO-11. ICH guidelinesfor ICSR, PSUR, expedited reporting, pharmacovigilance planning

CO-12. CIOMS requirements for ADR reporting 13. Writing case narratives of adverse events and their quality

PAPER 6 BP 806 ET. QUALITY CONTROL AND STANDARDIZATION OF HERBALS
Course Outcomes
Upon completion of the subject student shall be able to;

CO-1. know WHO guidelines for quality control of herbal drugs
CO-2. know Quality assurance in herbal drug industry
CO-3. know the regulatory approval process and their registration in Indian and international markets



CO-4. appreciate EU and ICH guidelines for quality control of herbal drugs

PAPER 7 BP 807 ET. COMPUTER AIDED DRUG DESIGN
Course Outcomes
Upon completion of the course, the student shall be able to understand

CO-1. Design and discovery of lead molecules

CO-2. The role of drug design in drug discovery process

CO-3. The concept of QSAR and docking

CO-4. Various strategies to develop new drug like molecules.

CO-5. The design of new drug molecules using molecular modeling software

PAPER 8 BPSOSBET: CELL AND MOLECULAR BIOLOGY (Elective subject)
Course Outcomes
Upon completion of the subject student shall be able to;

CO-1. Summarize cell and molecular biology history.
CO-2. Summarize cellular functioning and composition.
CO-3. Describe the chemical foundations of cell biology.
CO-4. Summarize the DNA properties of cell biology.
CO-5. Describe protein structure and function.

CO-6. Describe cellular membrane structure and function.
CO-7. Describe basic molecular genetic mechanisms.
CO-8. Summarize the Cell Cycle

PAPER 9 BPS8O9ET. COSMETIC SCIENCE
Course Outcomes

CO-1. Classification of cosmetic and cosmeceutical products Definition of cosmetics as per Indian and
EUregulations, Evolution of cosmeceuticals from cosmetics, cosmetics as quasi and OTC drugs

CO-2. Cosmetic excipients: Surfactants, rheology modifiers, humectants, emollients, preservatives.
Classificationand application

CO-3. Skin: Basic structure and function of skin. Hair: Basic structure of hair.

CO-4. Hair growth cycle. Oral Cavity: Common problem associated with teeth and gums.

PAPER 10 BP810 ET. PHARMACOLOGICAL SCREENING METHODS
Course Outcomes

Upon completion of the course the student shall be able to,



CO-1. Appreciate the applications of various commonly used laboratory animals.

CO-2. Appreciate and demonstrate the various screening methods used in preclinical research
CO-3. Appreciate and demonstrate the importance of biostatistics and researchmethodology
CO-4. Design and execute a research hypothesis independently

PAPER 11 BP 811 ET. ADVANCED INSTRUMENTATION TECHNIQUES
Course Outcomes
Upon completion of the course the student shall be able to

CO-1. understand the advanced instruments used and its applications in drug analysis
CO-2. understand the chromatographic separation and analysis of drugs.

CO-3. understand the calibration of various analytical instruments

CO-4. know analysis of drugs using various analytical instruments.

PAPER 12 BP 812 ET. DIETARY SUPPLEMENTS AND NUTRACEUTICALS
Course Outcomes

This module aims to provide an understanding of the concepts behind the theoretical applications of dietary
supplements. By the end of the course, students should be able to:

CO-1. Understand the need of supplements by the different group of people to maintain healthy life.
CO-2. Understand the outcome of deficiencies in dietary supplements.

CO-3. Appreciate the components in dietary supplements and the application.

CO-4. Appreciate the regulatory and commercial aspects of dietary supplements including health claims.

M.SC. CHEMISTRY
PROGRAMME OUTCOMES :

e To impart knowledge in fundamental aspects of all branches of chemistry.

e To acquire deep knowledge in the study of physical, chemical, electrochemical and magnetic properties,
structure elucidation using various techniques and applications of various organic and inorganic materials.

e To acquire basic knowledge in the specialized areas of chemistry and to train the students in various
guantitative and qualitative analyses.

e To provide a broad foundation in Chemistry that stresses scientific reasoning and analytical problem
solving with a molecular perspective.

e To make the Department a growing center of excellence in teaching, cutting-edge research, curriculum
development and popularizing Chemistry.

e To provide students with the skills required to succeed in M.Sc. the Chemical industry or professional
school.



e To make international collaborations for students and faculty exchange and research cooperation.

e The Department would like to attain worldwide recognition in Chemistry research and teaching.

e To expose the students to a breadth of experimental techniques using modern instrumentation.

e The Department also endeavors to contribute to industry and address problems of societal importance.

e The Department also aims at chemistry outreach in the form of books, online courses, and other chemistry
education activities that showcase the role of Chemistry as a central science.

PROGRAMME SPECIFIC OUTCOMES :

PSO-1. The programme learning outcomes relating to M.Sc. degree programme in chemistry may include the
following: After the completion of the M.Sc. Chemistry programme, the students of our department willbe
able to:

PSO-2. Work in the interdisciplinary and multidisciplinary areas of chemical sciences and its applications.
PSO-3. Analyze the data obtained from sophisticated instruments (like FTIR, NMR, GCMS, HPLC, GCMS,
UVVis, Fluorescence, and TGA) for the structure determination and chemical analysis.

PSO-4. Apply green/sustainable chemistry approach towards planning and execution of research in frontier
areasof chemical sciences.

PSO-5. Have sound knowledge about the fundamentals and applications of chemical and scientific theories
PSO-6. Apply appropriate techniques for the qualitative and quantitative analysis of chemicals in laboratories
andin industries.

PSO-7. Helps in understanding the causes of environmental pollution and can open up new methods for
environmental pollution control.

PSO-8. Acquires the ability to synthesize, separate and characterize compounds using laboratory and
instrumentation techniques.

PSO-9. Carry out experiments in the area of organic analysis, estimation, separation, derivative process,
inorganicsemi micro analysis, preparation, conductometric and potentiometric analysis.

PSO-10. Learns about the potential uses of analytical industrial chemistry, medicinal chemistry and green
chemistry.

PSO-11. Understands the background of organic reaction mechanisms, complex chemical structures, and
instrumental method of chemical analysis, molecular rearrangements and separation techniques

SEMESTER |
PAPER 1 CHC-102: Organic Chemistry-I
Course Outcomes:

Upon successful completion of the Course, the students will be able to: Describe chemical bonding, resonance
and hyperconjugation.

CO-1. Explain the concept of aromaticity and describe the various types of aromaticity.
CO-2. Perform aliphatic nucleophilic substitution reactions. And differentiate the various types of
aliphaticnucleophilic substitution.



CO-3. Explain the stereochemistry substitution reaction and identify the stereochemical notations.

CO-4. Explain  the concept of UV-Vis.spectroscopy:
Electromagnetic radiation, electronic transitions,BeerLambert law,

Fieser-Woodward rules for conjugated dienes and carbonyl compounds.

CO-5. Explain the concept of Describe Optical Rotatory Dispersion and Circular Dichroism, deduction of

absolute configuration, octant rule for ketones.

PAPER 2 CHC-103: Physical Chemistry-I

Course Outcomes:
Upon successful completion of the Course, the students will be able to:

CO-1. Explain about Schrodinger equation and the postulates of quantum mechanics.

CO-2. Explain the concept of quantum chemistry, operators, oscillators and numerical

CO-3. Describe the application of perturbation theory to small molecules and applications of variation
methodand perturbation theory to the helium atom.

CO-4. Discuss about the angular momentum, eigen functions and eigen values of angular momentum.
CO-5. Explain the concept of phase rule and its applications.

CO-6. Schrodinger equation for a particle in a box and quantum chemical description.

CO-7. Basics of thermodynamics and its applications. 8. Explain the kinetics of enzyme reactions.

PAPER 3 CHC-104: Spectroscopy-I

Course Outcomes

Upon successful completion of the Course, the students will be able to:

CO-1. Describe and understand the basic profile of electromagnetic radiations, scientific notations for
absorption,emission, transmission, reflection, dispersion, polarization and Classify electromagnetic spectrum
ion of spectra.

CO-2. Explain basic concept of microwave spectroscopy and classify molecules on the basis of
structuralparameters like moment of inertia and intermolecular distances.

CO-3. Analyse the effect of isotopic substitution and nonrigid bond and polyatomic molecules, determine
the:Rotation of molecules, rotational spectra, diatomic molecules and other structural parameters.

CO-4. Assess linear harmonic oscillator, the vibrating diatomic molecule, the simple harmonic oscillator,
the anharmonic oscillator and other supporting models. Analysis of vibrating models for diatomic vibrating
rotator, vibration of polyatomic molecules,

CO-5. Describe the overtones and combination frequencies, the influence of rotation on the spectra of

polyatomicmolecules, the influence of nuclear spin, symmetric top molecules, analysis by Infra-red technique

- Group frequencies, outline of technique and instrumentation.

CO-6. Describe the Classical and quantum of theory of Raman effect, pure rotational, vibrational and
vibrational-rotational Raman spectra, rule of mutual exclusion, overtone and combination vibrations,
Rotational fine structure, outline of technique and instrumentation, applications.

CO-7. Describe and understand vector representation of momenta and vector coupling, spectra of hydrogen
atomand alkali metal atoms, Franck-Condon principle, electronic spectra of polyatomic molecules. Emission
spectra; radiative and non-radiative decay, internal conversion, charge-transfer spectra.



PAPER 4 CHE-101A: Mathematics for Chemist and Computer for Chemist
Course Outcomes:
Uponsuccessful completion of the Course, the students will be able to:

CO-1. Describe about vectors matrix algebra.

CO-2. Describe basic rules for integration and applications of integral calculus.

CO-3. Explain about the elementary differential equations.

CO-4. Explain about the probability theorems and variance root means square deviation.
CO-5. Explain the basic and fundamental of computers.

CO-6. Describe about the operating systems, network and languages.

CO-7. Explain about the programming in chemistry.

PAPER 5 CHE-101B: Biology for Chemists and Computer for Chemist
Course Outcomes:
Upon successful completion of the Course, the students will be able to:

CO-1. Function and organization of various bio-molecules present in the living cell.
CO-2. Structure of amino acid proteins, DNA, RNA, Carbohydrates, Lipids and Vitamins.
CO-3. Explain about Nucleic Acids i.e. Purine and pyrimidine bases of nucleic acids
CO-4. Explain about the basic and fundamental of computers.

CO-5. Describe operating systems, network and language.

CO-6. Explain about the programming in chemistry.

SEMESTER 11
PAPER 1 CHC-201: Inorganic Chemistry-11
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the formation constant and stability of metal complexes.

CO-2. Explain reaction mechanism of square planer complexes and trans effect stability of the
coordinationcomplexes

CO-3. Describe the fundamental requirement for interpretation of electronic spectra of metal compound
forprediction of their properties.

CO-4. Describe the studies of metal nitrosyls and its preparation, structures and properties.

CO-5. Explain the Chemistry of dinitrogen complexes.

CO-6. Explain the concepts of symmetry and symmetry operation and groups or point groups its importance.



PAPER 2 CHC-202 : Organic Chemistry-11

Course Outcomes

Upon successful completion of the Course, the students will be able to:

CO-1. To perform aliphatic and aromatic electrophilic substitution reactions.

CO-2. To differentiate the various types of aliphatic electrophilic substitution mechanism.
CO-3. To explain the stereochemistry substitution reaction

CO-4. To describe various reactions involved in addition to C-C double bond and C-X bond.
CO-5. To Explain the stereochemical aspects in addition reaction

CO-6. To Explain aromatic nucleophilic substitution reactions.

CO-7. To describe the basic concepts of Infrared and Raman Spectroscopy

PAPER 3 CHC-203: Physical Chemistry-I1

Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe and understand the basic principle of unimolecular reactions and fast reaction kinetics
CO-2. Explain about the adsorption process and its theories

CO-3. Describe the concept of colloidal material and their stability for many practical uses.

CO-4. Explain the redox processes in electrochemical systems.

CO-5. Describe and understand the Debye-Huckel Onsager theory and determination of activity and
activitycoefficient.

CO-6. Explain the Impact of irreversible electrode phenomena.

CO-7. Describe the molecular mass determination through different methods, emulsion and coagulation,
ButlerVolmer’s equation, Tafel’s plot, Theory of polarography, Ilkovic equation, Half wave potential andits
significance.

PAPER 4 CHC-204: Spectroscopy-II

Course Outcomes

Upon successful completion of the Course, the students will be able to:

CO-1. Explain the basic principle of photoacoustic spectroscopy.

CO-2. Describe and understand the basic methods of X-ray structural analysis of crystals.

CO-3. Describe the electron diffraction and neutron diffraction and its measurements techniques.
CO-4. Explain about the structure and functions of biomolecules.

CO-5. Describe the properties of biopolymer.

CO-6. Describe the bioenergetics and transport of ions.



PAPER 5 CHC-205: Environmental Chemistry

Course Outcomes:
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the air, water, pollution by diffract industry, pesticides, microorganism.

CO-2. Demonstrate knowledge of chemical and biochemical principles of fundamental environmental
processesin air, water, and soil.

CO-3. Recognize different types of toxic substances & responses and analyze toxicological information.
CO-4. Apply basic chemical concepts to analyze chemical processes involved in different
environmentalproblems (air, water & soil).

CO-5. Describe experimental methods for analysis of water and soil analysis and pollution awareness to
society.

CO-6. Describe the effect of toxic elements such on environmental and biological systems.

CO-7. Describe causes and effects of environmental pollution by energy industry and discuss some
mitigationstrategies.

CO-8. Introduction and principles of Green Chemistry and Introduction and different act of biodiversity.

PAPER 6 CHC-206: Inorganic Chemistry-11
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Conduct the experiments for the preparation, characterization of metal complexes
CO-2. Conduct chemical analyses by qualitative and quantitative analysis of metal complexes
CO-3. Conduct separation and estimation of amount of metal ions in binary metal ion mixture.
CO-4. Volumetric and gravimetric analysis.

CO-5. Interpretation of TG and NMR spectra of some known compounds

PAPER 7CHC-208: Physical Chemistry-I11
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Determination of velocity constant, order of the reaction and energy of activation for sopanification.
CO-2. Determine the solubility and solubility product of sparingly soluble salts, strength of strong and
weakacids, Activity coefficient of zinc ions in the solution of zinc sulphate.

CO-3. Determination of strengths of halides in a mixture, valency of mercurous ions potentiometrically.
CO-4. Enzyme kinetics -inversion of sucrose, rate constant for hydrolysis/inversion of sugar using a
polarimeter

SEMESTER IlI
PAPER 1 CHC-301: Inorganic Chemistry-111
Course Outcomes:

Upon successful completion of the Course, the students will be able to:



CO-1. Describe advanced symmetry concepts of chemical molecules and its applications.

CO-2. To identify the axis, plane, center and point group, product of symmetry operation and character
table ofchemical compounds.

CO-3. Chemical application of group theory in spectroscopy.

CO-4. Analyze the reaction mechanism of metal complex formation including structure and properties
CO-5. Describe the role of metal in biological system and their function.

CO-6. Describe the structural and functional relationships, mechanisms and importance of metalloenzymes.

PAPER 2 CHC-302:Organic Chemistry-111
Course Outcomes:
Upon successful completion of the Course, the students will be able to:

CO-1. To describe basics of Nuclear Magnetic Resonance Spectroscopy and its application.

CO-2. To describe photochemical reactions and photochemistry of carbonyl compounds.

CO-3. To explain the basic concepts of pericyclic reactions.

CO-4. To explain sigmatropic rearrangements reactions and to study some important rearrangements
reactions indetail.

CO-5. To explain various advanced name reactions and their applications.

PAPER 3 CHC-303: Physical Chemistry I11: Solid State Chemistry
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the principles and kinetics of solid-state reactions.

CO-2. Explain about the stoichiometric crystal defects and non-stoichiometry.
CO-3. Describe the electronic properties and band theory

CO-4. Explain about the electrically conducting solids.

CO-5. Describe the types and theories of liquid crystals:

PAPER 4 CHE-301A (ELECTIVE PAPER I): Molecular Dynamics
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the principles of entropy, enthalpy and Gibb’s free energy.
CO-2. Explain about the theory of isotope effects and solvent effects.
CO-3. Describe the pharmacokinetics and pharmacodynamics of drug.
CO-4. Explain about the solvation and solvent effects.

CO-5. Describe the xenobiotics, biotransformation.



PAPER 5 CHE-301B (ELECTIVE PAPER I1): Analytical Chemistry
Course outcome
Upon successful completion of the Course, the students will be able to:

CO-1. Describe quantitative analysis of errors includes F- test, T- test etc.

CO-2. Explain principles and application of optical methods like AES, AAS, etc.

CO-3. Learn about the chromatographic and thermo gravimetric techniques and applications.

CO-4. Explain the principal, instrumentation and application of High-Performance Liquid Chromatography.
CO-5. Learn about the principal and instrumentation of AAS and Cyclic voltammetry.

CO-6. Determination of DO, BOD and COD, Different titration like Karl Fischer titration of water.

PAPER 6 CHE-301C: (ELECTIVE PAPER I11): Photochemistry
Course outcome
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the photochemical excitation and Jablonski diagram.

CO-2. Explain about the study of photochemistry of ketone-photo reduction-photo cycloaddition.
CO-3. Describe pericyclic reactions and cyclo addition and sigmatropic reactions.

CO-4. Describe stereochemical problems in relation to chemical transformations.

CO-5. Describe synthetically the processes relevant organic-chemical reactions and be able to discuss
themechanism of these reactions.

PAPER 7 CHE-301D (ELECTIVE PAPER 1V): Biochemistry
Course outcome
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the metal ions and K+/Na+ pump, Photosystem | and Il, and transport and storage of Dioxygen.
CO-2. Explain the electron transport processes, Biological nitrogen fixation, and its mechanism,
nitrogenase,Chemical nitrogen fixation.

CO-3. Learn about introduction of enzymes, mechanism of enzymes action, and types of reactions

catalyzed byenzymes.

CO-4. Explain about vitamins, coenzymes, prosthetic groups, apoenzymes. Structure and biological

functions ofcoenzyme A, thiamine pyrophosphate, pyridoxal phosphate, NAD+, NADP+, FMN, FAD, lipoic
acid, vitamin B12,

CO-5. Explain the endergonic and exergonic reactions, Hydrolysis of ATP, synthesis of ATP from ADP,
NerveConduction.

PAPER 8 CHE-302A (ELECTIVE PAPER V): Theoretical Chemistry

Course Outcomes



Upon successful completion of the Course, the students will be able to:

CO-1. Explain the principles of quantum mechanics, Born-Oppenheimer approximation and its
breakdown,Hartree- Fock equation.

CO-2. Describe the Maxwell-Boltzmann distribution law of molecular velocities and energies. Bose-Einstein
andFermi- Dirac statistics, Application of Fermi-Dirac and Bose-Einstein statistics.

CO-3. Learn about entropy and probability, Einstein and Debye models, their weaknesses.

CO-4. Explain Onsager’s reciprocity relations, electrokinetic phenomena, diffusion, coupled reactions.
CO-5. Fischer’s lock and key and Koshland’s induced fit hypothesis, concept and identification of active site
bythe use of inhibitors, affinity labeling and enzyme modification by site-directed mutagenesis. Enzyme
kinetics, Michaelis-Menten and Lineweaver-Burk plots, reversible and irreversible inhibition.

PAPER 9 CHE-302B (ELECTIVE PAPER VI): Chemistry of Materials
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. To demonstrate the understanding of materials, their classifications and applications.

CO-2. Describe the objectives of inorganic nanocomposite materials.

CO-3. Explain the mechanism of formation of nanomaterials, role of surfactants in the synthesis of nonmaterial
CO-4. To describe the Basics of metallic clusters, preparation, properties and applications of metallic clusters.
CO-5. Describe the importance and properties of defects in solids.

CO-6. Describe the Non-linear optical properties.

CO-7. Describe the band theory, free electron Theories of solid states

PAPER 10 CHE-302C (ELECTIVE PAPER VII): Electrochemistry
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. The learner should be able to apply theories in electrochemistry to analyze electrode kinetics

CO-2. To understand representing electrochemical cell

CO-3. Explain various over potential involved during the operation the cell.

CO-4. Apply the knowledge to calculate electrochemical cell parameters, over potential, active surface areas.
CO-5. Learn about the methods of determining kinetic parameters for quasi-rversible and irreversible waves.

PAPER 11 CHE-302D (ELECTIVE PAPER VIII): Medicinal Chemistry
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the SAR and QSAR of drug compounds.
CO-2. Describe methods of drug development including design and discovery.
CO-3. Explain the synthesis and structure SAR of antibiotics.



CO-4. ExplainAntibacterials and anti-malarial drug’s its chemical structure and its therapeutic properties.
CO-5. Describe the common methods of preparation and its use of Non-steroidal Anti-
inflammatory,Antihistaminic and antiasthmatic drugs.

PAPER 12 CHC-304: Inorganic Chemistry-111
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Synthesis, separation and purification of following inorganic compounds, and their characterization.
CO-2. Application of the techniques and their characterization of coordination complexes

PAPER 13 CHC-306: Physical Chemistry-I111
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Experimental determination of chemical reactions.
CO-2. Measurement of various properties.

CO-3. Determination of activation energy.

CO-4. Application related experiments for their research work.

SEMESTER IV
PAPER 1 CHCA401 : Inorganic Chemistry-1V
Course Outcomes
Upon successful completion of the Course, thestudents will be able to

CO-1. Describe the ESR spectroscopy basic principles and its applications to transition metal complexes.
CO-2. Explain Mossbauer spectroscopy basic principles and its applications.

CO-3. Learn about the application of group theory to spectroscopy.

CO-4. Describe structure and function of metalloproteins in electron transport process.

CO-5. Explain metal complexes in transmission of energy.

PAPER 2 CHC-402: Organic Chemistry-1V
Course Outcomes

To impart advanced knowledge of conjoint spectroscopy. To learn about the mass spectrometry by different
techniques.



Course Learning Outcomes: Upon successful completion of the Course, the students will be able to:

CO-1. Vibrational frequencies of functional groups, Amax of a, f-unsaturated carbonyl compounds.

CO-2. Deduction of absolute configuration, Octant rule for ketones.

CO-3. Structure elucidation of some model organic molecules by UV-Vis, IR, 1H NMR, 13C NMR and MS.
CO-4. Learn about the elimination reactions (E2, E1 and E1cB) mechanisms.

CO-5. Explain about the properties of enzymes and coenzymes.

PAPER 3 CHC-403: Physical Chemistry-1V
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Nuclear spin, nuclear resonance, saturation, J exchange phenomena.

CO-2. Principle of ESR.

CO-3. Photochemistry and photophysical principles, Theory of photoreaction.

CO-4. Steric and Conformational Properties 5. Nucleophilic and Electrophilic Reactivity.

PAPER 4 CHE-401A (ELECTIVE PAPER IX): Organic Synthesis
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Explain disconnection Approach with some examples.

CO-2. Describe the important functional group interconversions in alkene synthesis.

CO-3. Explain the concepts of one-, two-group C-C bond disconnections.

CO-4. Describe the preparation of organoboranes and their synthetic applications.

CO-5. Describe the reagents which causes oxidation in various compounds.

CO-6. Learn about the two types of reduction reactions like complete reduction and selective reduction.
CO-7. Knowledge about the stereospecific and stereoselective synthesis and its applications.

PAPER 5 CHE-401B: (ELECTIVE PAPER X): Polymers
Course Outcomes:
Upon successful completion of the Course, the students will be able to:

CO-1. Describes of fundamental concepts of biological macromolecules.

CO-2. Explain the preparation of high polymers, polymerization steps.

CO-3. Describe fundamental of conducting polymers and their various application.
CO-4. Describe the structure properties of polymers.

CO-5. Explain chemical and spectroscopic analysis of polymers.

PAPER 6 CHE-401C (ELECTIVE PAPER XIl): Organo Transitional Metal Chemistry



Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the structure and bonding aspects of simple organometallic compounds.

CO-2. Apply different electron counting rules to predict the shape/geometry of organotransition
metalcompound.

CO-3. Describe the methods of synthesis, properties of mono, di, tri, tetra, penta and
hexahaptoorganotransitionmetal compound.

CO-4. Describe the steps of organotranstion metal complex catalyzed reaction for value added chemicals.
CO-5. Identify the different types of organotranstion metal complexes catalyzed reactions and apply the
aboveconcepts to explain different catalytic reactions.

CO-6. Explain fluxionality of the organometallic compounds

PAPER 7 CHE-401D (ELECTIVE PAPER XII): Solid State Chemistry
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Design and development of materials with pre-required properties based on the structure of solids.
CO-2. Analyze the physical-chemical along with unique optical, electrical, magnetic, thermal, and
mechanicalproperties of solids that are distinct for compounds in their solution and/or gas phase.

CO-3. Describe solid state phase relations, their chemical synthesis, and thermodynamically and
kineticparameters reaction kinetics as well as characterization methods.

CO-4. Develop the method to prepare, purify, and crystallize organic and inorganic solids.

CO-5. Use of spectroscopic, diffraction, microscopic, thermal, and magnetic methods to characterize organic
andinorganic solids.

CO-6. Learn the unique optical, electrical, magnetic, thermal, and mechanical properties.

PAPER 8 CHE-402B (ELECTIVE PAPER XI1V): Physical Organic Chemistry
Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. DescribeHuckel molecular orbital theory for olefins.

CO-2. Explain the acids, bases, electrophiles, nucleophiles and catalysis.

CO-3. Describe the nature of non-covalent interactions at the basis of the formation of
supramolecularcompounds which are held together by intermolecular bonds.

CO-4. Describe the fundamentals of supramoleculars, Supramolecular reactions and catalysis and
storage ofmetals and transport across the membrane.

CO-5. Describe the redox reactions by excited metal complexes.

PAPER 9 CHE-402C (ELECTIVE PAPER XV): Heterocyclic Chemistry



Course Outcomes
Upon successful completion of the Course, the students will be able to:

CO-1. Describe the structures of classes of heterocyclic aromatic organic compounds.

CO-2. Classify simple heterocyclic aromatic compounds as electron deficient or electron rich and explain
theirreactivity based on these properties.

CO-3. Apply organometallic reactions that applied in heterocyclic chemistry.

CO-4. Explain on a mechanistic level, reactions and synthesis of important electron deficient nitrogen
containingheterocycles; pyridines, diazines and their benzo-condencedanalogs.

CO-5. Explain on a mechanistic level, reactions and synthesis of important electron rich heterocycles;
furans,pyrroles and thiophenes and 1,3-azoles, and benzo-condencedanalogs.

Department of PG Studies and Research in Education
Programme Offered

1. B.Ed. (Education)
2. Ph.D. (Education)

PROGRAMME OUTCOME:

Aims of B.Ed. Undergraduate Programme The object of this Programme is to describe the achievements and
outcomes expressed in terms of knowledge, understanding, skills, attitudes and values expected from this
programme of study. The programme is designed keeping in mind innovativeness and flexibility in teaching-
learning processes. It should help formulate graduate attributes, qualification descriptors, programme specific
learning outcomes and course learning outcomes that are expected to be demonstrated by the student. Care has
been taken to ensure the maintenance of international standards in the teacher education programe so as to
inculcate in the student the spirit of global competitiveness. After the completion of the programme the student
should be able to demonstrate the outcomes given below.

PROGRAMME SPECIFIC OUTCOMES:

The programme specific outcomes related to teacher education (B.Ed) Programme are given as under:



PSO-1. Prepare teachers with sound background in perspectives of education along with hands
onexperiencebased on field exposure.

PSO-2. Develop a rational conceptualization of pedagogical knowledge and to incorporate it into
thespecificcontent areas.

PSO-3. Prepare teachers equipped with knowledge and competencies to conduct as professionals
tohandle thechallenges of the present day classroom.

PSO-4. Develop self-identity as a teacher educator through continuous experiences and reflective practices
thatcontinually evaluate the effects of his/her choices and actions.

PSO-5. Develop teachers with a deep and critical awareness of professional ethics and an ability
tocriticallyengage in reflective practices.

PSO-6. Understand the central concepts, tools of inquiry, and structures of the disciplines and can create
learningexperiences that make these aspects of subject matter meaningful.

PSO-7. Understand how children learn and develop how they differ in their approaches to learning and
createlearning opportunities that are adapted to diverse learners and learning contexts.

PSO-8. Plan learning experiences that are based on learner's existing proficiency, interests, experiences
including misconceptions and errors and understand how students come to view, develop and make sense of
subject matter contained in the learning experiences.

PSO-9. Use knowledge of effective verbal, nonverbal and media communication techniques to foster active
inquiry, collaboration, and supportive interaction in the classroom.

PSO-10. Understand and use formal and informal assessment strategies to evaluate and ensure the continuous
intellectual, social and physical development of the learner. Page 11 of 127 VI.

SEMESTER I
PAPER 1 Name of the Programme -B.Ed CC 1Childhood & Growing Up
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. understanding of different aspects of a child’s physical, motor,social and emotional development.
CO-2. understand the developmental process of children with diverse abilities in social, cultural and
politicalcontext.

CO-3. Will be able to build sensitivity towards children’s developmental needs and capabilities, within
theirsocio-cultural context.

CO-4. Sensitive and critical understanding of the different social/educational/cultural/political realities at the
coreof the exploration into childhood.

CO-5. Will be able to build an interdisciplinary frame work to interpret, analyse observations and
interactionsfrom cross culture psychology.

CO-6. Will be able to provide hands-on experiences to interact with children, and training in

methods tounderstand aspects of the development of children.

PAPER 2 CC 2. Education in India Status, Problems and Issues

Course outcomes



Upon completion of the course, the students-teacher will be able to:

CO-1. Understanding and perception of the role and functions of a teacher as envisaged in the NPE 1986
CO-2. Student Teacher will understand the different projects and schemes at Secondary level in M.P.
CO-3. Develop an understanding of the brief historical background of Indian Educational System in India.
CO-4. understanding of the objectives and scope of Secondary Education. Page 32 of 127

CO-5. Understanding and awareness of professional ethics.

PAPER 3 CC 3. Curriculum Development & School
Course outcomes

Upon completion of the course, the students-teacher will be able to:
CO-1. Realise the concepts of curriculum and syllabi.
CO-2. Design currticulum in the context of school experiences , evaluation , power , ideology, process
andpractise and its transactional modes.
CO-3. Acquaint with the nature and types of curriculum.

PAPER 4 CC 4. Language across the Curriculum
Course outcomes

Upon completion of the course, the students-teacher will be able to:
CO-1. Recognise nature , function and role of language across the curriculum.
CO-2. Acquaint with obstacles in language usage while using the language and ways to overcome them.
CO-3. Understand importance and use of first and secondlanguage , multilingualism and impact of culture.
CO-4. Familiarise the students with the barriers to (Listening, Speaking. Reading Writing LSRW skills
andactivities for developing these skills.

PAPER 5 CC 4. Language across the Curriculum

Course outcomes

Upon completion of the course, the students-teacher will be able to:
CO-1. Recognise nature , function and role of language across the curriculum.
CO-2. Acquaint with obstacles in language usage while using the language and ways to overcome them.
CO-3. Understand importance and use of first and secondlanguage , multilingualism and impact of culture.
CO-4. Familiarise the students with the barriers to (Listening, Speaking. Reading Writing LSRW skills
andactivities for developing these skills.

SEMESTER II
PAPER 1 :Learning& Teaching
Course outcomes

Upon completion of the course, the students-teacher will be able to:



CO-1. Aware of different contexts of learning and situate schools as a special environment for learning;
CO-2. Reflect on their own implicit understanding of the nature and kinds of learning; Gain an understanding
of different theoretical perspectives on learning with a focus on cognitive views of learning as well as social-
constructivist theories; Explore the possibilities of an understanding of processes in human

CO-3. Cognition and meaning—making them as basis for designing learning environments and

experiences atschool; and Page 42 of 127

CO-4. Appreciate the critical role of learner’s based on differences and contexts in making meanings, and
hencedraw out implications for schools and teachers.

PAPER 2 PC.1.Pedagogy of a School Part | Hindi(A)
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. Appreciate the importance of teaching Hindi as a second / third Language.
CO-2. Understand the aims and objectives of teaching Hindi.

CO-3. Acquire basic skills of language teaching, Aims/Objectives.

CO-4. Know the different methods of teaching .

CO-5. Prepare a lesson notes and teach accordingly. Page 44 of 127

CO-6. Appreciate and use of modern educational media.

PAPER 3 English (C)
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. Master the different techniques, devices of the Second language structure, sounds and vocabulary.
CO-2. Understand the status of English language.

CO-3. Distinguish between different approaches and methods of teaching English and their use in the
classroom.

CO-4. Acquire the basic skills of language learning.

CO-5. Plan and execute of different types of lessons in prose, poetry according to classroom situations.

CO-6. Appreciate the importance and use of suitable audio -visual aids in class room situations.

CO-7. Know the principles of curriculum construction.

CO-8. Prepare and use appropriate tools of evaluation to measure the linguistic abilities of the pupils.

CO-9. Realize his/her responsibilities as language teacher and pursue towards the aims of professional growth.
CO-10. Acquaint the to use the language correctly.

PAPER 4 Social Science(D)
Course outcomes—
Upon completion of the course, the students-teacher will be able to:

CO-1. Develop understanding about the basic differences between Social Studies and Social Science.



CO-2. Understand the need for teaching Social Science as an integrated discipline.

CO-3. Develop the ability to justify the Relevance of Social Science in terms of Contemporary events.
CO-4. Gain knowledge about the different approaches associated with the discipline.

CO-5. Develop certain professional skills useful for classroom teaching

PAPER 5 Biological Science(E)
Course outcomes—
Upon completion of the course, the students-teacher will be able to

CO-1. Understand the nature, scope & importance of Biological Sciences and get acquainted with ancient as
wellas modern developments in the field of Bio-Sciences.

CO-2. Understand the Aims, Objectives of teaching Bio-Science and will be able to state the

objectives inbehavioral terms

CO-3. Acquaint with the Resources for teaching Biology & their effective Utilization.

CO-4. Exposed to Micro teaching and preparing Resource Unit, Unit Plan & Lesson Plans.

CO-5. Understand the concept of curriculum, principles of curriculum construction and trends
curriculumrevision

CO-6. Be introduced to various methods, approaches & models of teaching Biological Science and
implementthem in their teaching practice.

CO-7. Understand and prepare the different types of test items for the Evaluation of students

performance inBiology.

CO-8. Appreciate and inculcate the Competencies and commitments needed for a biological Science Teacher.
CO-9. Plan& execute various curricular & co-curricular activities related to teaching of Bio-Science.

PAPER 6 Mathematics(F)
Course outcomes
Upon completion of the course, the students-teacher will be able to

CO-1. Recall the meaning, nature and scope of mathematics.

CO-2. Acquaint aims and objectives of teaching mathematics in Secondary school level.

CO-3. Plan teaching in mathematics at micro and macro level. Page 61 of 127

CO-4. Prepare unit plans, resource unit and organize lesson to meet at different class room situations.
CO-5. Analyse and evaluate the curriculum of mathematics at Secondary school level.

CO-6. Apply different approaches and methods of teaching mathematics in classroom situations.

CO-7. Prepare and use instructional materials in teaching mathematics.

CO-8. Prepare different kinds of test and understand the comprehensive evaluation.

CO-9. Participate and organize the different co-curricular activities in mathematics.

CO-10. Understand the professional competencies, commitments and expectations of mathematics teacher.



PAPER 7 Pedagogy of a School Subject — Part Il History(A)
Course outcomes
Upon completion of the course, the students-teacher will be able to

CO-1. Understand meaning, scope and importance of History in the school curriculum.
CO-2. Acquire content knowledge of methods of history .

CO-3. Acquire knowledge of aims and instructional objectives of teaching history

CO-4. Acquire skills in planning lessons in History

CO-5. Understand and apply the principles of organizing content in the teaching history .
CO-6. Acquire knowledge about Local, Regional National, and World History.

CO-7. Acquire the knowledge of Instructional Material and resources in teaching History .
CO-8. repare suitable teaching devices & using them & organizing field trips.

CO-9. Proficient in correlating History with other school subjects.

CO-10. Cultivate the qualities of a good History teacher

CO-11. Evaluate History text books and prescribed courses

CO-12. Develop necessary skills in the application of methods and techniques in the classroom

PAPER 8 Geography(B)

Course outcomes

Upon completion of the course, the students-teacher will be able to:
CO-1. Acquire knowledge about basic facts, concepts, laws principles and trends in Geography
CO-2. Acquire knowledge and understanding of the aims and objectives of Geography
CO-3. Realize the values of learning geography
CO-4. Make use of Audio-visual aids about Geography
CO-5. Develop skills in equipping the Geography (i) Museum (ii) Room (iii) Library
CO-6. Develop skills in organizing planning- learning experiments and in writing and organizing the lesson
plan.
CO-7. Acquire the knowledge of Geography Curriculum

PAPER 9 Civics(C)
Course outcomes

Upon completion of the course, the students-teacher will be able to:
CO-1. Understand meaning, scope and importance of Civics in the school curriculum.
CO-2. Acquire content knowledge of methods of Civics.
CO-3. Acquire knowledge of aims and instructional objectives of teaching Civics
CO-4. Acquire skills in planning lessons in Civics
CO-5. Understand and apply the principles of organizing content in the teaching Civics .
CO-6. Acquire knowledge about Local, Regional National, and World Civics.
CO-7. Acquire the knowledge of Instructional Material and resources in teaching Civics
CO-8. Preparing suitable teaching devices & using them & organizing field trips.



CO-9. Proficiency in correlating Civics with other school subjects.

CO-10. Cultivate the qualities of a good Civics teacher

CO-11. Evaluate Civics text books and prescribed courses

CO-12. Develop necessary skills in the application of methods and techniques in the classroom.

PAPER 10 Economics(D)

Course outcomes

Upon completion of the course, the students-teacher will be able to:

CO-1. Acquire knowledge about basic facts, concepts, laws principles and trends in Economics

CO-2. Acquire knowledge and understanding of the aims and objectives of Economics

CO-3. Realize the values of learning Economics

CO-4. Make use of Audio-visual aids about Economics and Economics

CO-5. Develop skills in equipping the Economics (i) Museum (ii) Room (iii) Library

CO-6. Develop skills in organizing planning- learning experiments and in writing and organizing the lesson
plan.

CO-7. Acquire the knowledge of Economics Curriculum.

PAPER 11 Chemistry(F)
Course outcomes

Course learning outcomes Upon completion of the course, the students-teacher will be able to:
CO-1. Understand the nature, scope and importance of Chemistry with special reference to secondary
schoolcontent.
CO-2. Understand the aims and objectives of teaching Chemistry.
CO-3. State the specific behavioral changes under each objective.
CO-4. Understand and make use of different approaches & methods of teaching Chemistry.
CO-5. Prepare objective based lesson plans and use them in their internship.
CO-6. Understand and employ several teaching techniques helpful to develop scientific attitude and
scientificmethod.
CO-7. Plan, use and maintain the Chemistry laboratory systematically.
CO-8. Understand the principles of text-book construction. Page 81 of 127
CO-9. Understand the importance of appropriate instructional materials (hardwares and softwares) in
teachingChemistry and use them by preparing/selecting them in their practice teaching.
CO-10. Understand the importance of principles of curriculum construction in the organisation of
Chemistrycontact.
CO-11. Get mastery in Chemistry content and imbibe the special qualities of Physical Science teacher.
CO-12. Prepare and use different tools of evaluation to assess the achievements of students in Chemistry.
CO-13. Develop professionally by attending lectures of professional interest, reading journals, and
magazines andenroll as members of professional organisation.
CO-14. Organise co-curricular activities in science i.e. seminars, field trips, exhibitions discussions etc
through thescience club.
CO-15. Apply the knowledge of Chemistry to develop scientific thinking and scientific out look.



CO-16. Develop skills in analyzing the content in terms of concepts and in learning experiences.
CO-17. Construct and administer unit test, conduct experiments improves teaching aids.

PAPER 12 Total Credit-5
Course outcomes
Upon completion of the course, the students-teacher will be able to

CO-1. Understand the nature, scope and importance of Physics with special reference to secondary
schoolcontent.

CO-2. Understand the aims and objectives of teaching Physics.

CO-3. State the specific behavioral changes under each objective.

CO-4. Understand and make use of different approaches & methods of teaching Physics.

CO-5. Prepare objective based lesson plans and use them in their internship.

CO-6. Understand and employ several teaching techniques helpful to develop scientific attitude and
scientificmethod.

CO-7. Plan, use and maintain the physics laboratory systematically.

CO-8. Understand the principles of text-book construction.

CO-9. Understand the importance of appropriate instructional materials (hardwares and softwares) in
teachingPhysics and use them by preparing/selecting them in their practice teaching.

CO-10. Understand the importance of principles of curriculum construction in the organisation of Physics
contact.

CO-11. Get mastery in Physics content and imbibe the special qualities of Physical Science teacher.
CO-12. Prepare and use different tools of evaluation to assess the achievements of students in Physics.
CO-13. Develop professionally by attending lectures of professional interest, reading journals, and
magazines andenroll as members of professional organisation.

CO-14. Organise co-curricular activities in science i.e. seminars, field trips, exhibitions discussions etc
through thescience club.

CO-15. Apply the knowledge of physics to develop scientific thinking and scientific out look.

CO-16. Develop skills in analyzing the content in terms of concepts and in learning experiences.
CO-17. Construct and administer unit test, conduct experiments improves teaching

PAPER 13 Skills and Strategies of Teaching
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. Responds to a variety of Maxims of Teaching.

CO-2. Develop the teaching skills of Students.

CO-3. Understand the content of application of different strategies of teaching and also implement them.
CO-4. Understand the various features of models of teaching effectiveness

SEMESTER 111



PAPER 1 AESD 3.Educational Psychology
Course outcomes
Upon completion of the course, the students-teacher will be able to: Page 98 of 127

CO-1. Identify how we become aware of ourselves, how we learn to interact with others, and how we
influenceothers and how they influence us.

CO-2. Identify how psychologists study human behaviour and how this knowledge can be used to
explain,predict, and influence behaviour,

CO-3. Identify and critically evaluate psychological research methods.

CO-4. Acquire and analyze empirical data.

CO-5. Assess the significance and impotance of research reports.

CO-6. Communicate clearly and effectively in a written format.

SEMESTER IV
PAPER 1 School and Society

Course outcomes

Upon completion of the course, the students-teacher will be able to:
CO-1. Acquaint the student teachers with the concept of gendered roles in society and their challenges.
Page 990f 127
CO-2. Develop an understanding of the inequality and disparities in equal opportunities in education in
societalcontext.
CO-3. Enable the student teachers to critically examine the stereotypes and rethink their beliefs.
CO-4. Student teachers to develop abilities to handle notion of gender and sexuality.

PAPER 2 Educational Technology & ICT
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. Explain meaning, components, functions of computer and its historical backgrounds.

CO-2. Understand the computer peripherals and its Organization in computer system.

CO-3. Develop skill in handling computer and using word documents.

CO-4. Develop skill in computation, analysis and interpretation of data by using Excel Spread sheets.

CO-5. Understand the Educational implications of Power Point Presentation and its use in classroom context.
CO-6. Understand the applications of Information Technology in the field of teacher education programme
andtraining

PAPER 3 CREATING AND INCULSIVE SCHOOL
Course outcome

Upon completion of the course, the students-teacher will be able to:



CO-1. Identify the children of special needs .

CO-2. Underestand the nature of special needs their psychoeducational characterstics and functional
limitation.Page 107 of 127

CO-3. Familiarize with assessment and placement procedure for children with special needs.

CO-4. Develope understanding about accommodating special needs in regular classroom.

CO-6. Appreciate the education of children with special needs.

PAPER 4 Optional Course: (Any One of the Subject mentioned below)
Course outcomes
Upon completion of the course, the students-teacher will be able to: Page 110 of 127

CO-1. Understand the principles, scope and need of guidance and counselling in schools

CO-2. Acquaint himself with nature of different problems faced by children in context of learning
anddevelopment.

CO-3. Understand the acquisition and process of learning in children with special needs.

CO-4. Acquaint himself with learning disabilities of children and its remedies

CO-5. Take up minimum guidance programme at school level.

PAPER 5 B. Environmental Education
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. Understand the concept, significance, scope and terminologies, objectives and

programmes ofenvironmental education. Page 113 of 127

CO-2. Develop awareness about the various types of pollution, ecological imbalances and life and
contributionsof environmental activities.

CO-3. Interpret the environmental legislations in conservation and protection of the environment.

CO-4. Understand the role of governmental and non-governmental agencies in environmental education.
CO-5. Apply the methods of teaching and evaluation in environmental education

PAPER 6 Understanding the Self
Course outcomes
Upon completion of the course, the students-teacher will be able to:

CO-1. Facilitate the development of individuals who can take responsibility for their own learning and
give aconscious direction to their lives.

CO-2. Students are encouraged to explore and develop through self-reflection a greater insight into their
aims oflife, strengths and weaknesses and dynamics of formation of identity and a true individuality.
CO-3. Students also develop a capacity for social-relational sensitivity, effective communication skills and
waysto create harmony within one’s own self and society.



CO-4. Student teachers discover and develop open-mindeness, the attitude of a self-motivated learner,
havingself-knowledge and self-restraint.

CO-5. Student teachers develop the capacity for sensitivity, sound communication skills and ways to
establishpeace and harmony.

CO-6. Develop the capacity to facilitate personal growth and social skills in their own students.

Department of PG Studies and Research in M.A (English)
Programme Offered

1. M.A. English
2. Ph.D English

Masters in English Literature (M.A. English)
PROGRAMME OUTCOMES :

e The object of this Programme is to describe the achievements and outcomes expressed interms of
knowledge, understanding, skills, attitudes and values expected from thisprogramme of study. The
programme is designed keeping in mind innovativeness and flexibility in teaching-learning processes. It
should help formulate graduate attributes, qualification descriptors, programme learning outcomes and
course learning outcomes that are expected to be demonstrated by the student. Care has been taken to
ensure the maintenance of international standards in the teaching of literature in English so as to inculcate
in the student the spirit of global competitiveness. After the completion of the programme the student
should be able to demonstrate the following outcomes:



e Disciplinary knowledge of English Literature and Literary Studies
e Communication skills

e Critical thinking

e Analytical reasoning

e Problem solving

e Research-related skills

e Self-directedlearning

e Multicultural competence

e Moral and ethical awareness/ reasoning
e Digital literacy

e Leadership qualities

e Lifelong learning abilities

PROGRAMME SPECIFIC OUTCOMES :
The programme specific outcomes relating to M.A. English Programme are given as under:

PSO-1. Demonstrate a set of basic skills in literary communication and explication of literary practices and
process with clarity

PSO-2. Demonstrate a coherent and systematic knowledge of the field of English literature showing an
understanding of current theoretical and literary developments in relation to the specific field of English studies.
PSO-3. Display an ability to read and understand various literary genres and stylistic variations.

PSO-4. Display an ability to write critically.

PSO-5. Cultivate the ability to look at and evaluate literary texts as a field of study.

PSO-6. Display knowledge to cultivate a better understanding of values — both literary values that aide us in
literary judgment and also values of life at all stages.

PSO-7. Apply appropriate methodologies for the development of the creative and analytical faculties of the student.
PSO-8. Recognize employability options in English studies programme as part of skill development and as career
avenues open to postgraduates in today’s global world such as professional writing, content writing,translation,
teaching English at different levels, mass media, journalism, aviation, communication and personality
development.

PSO-9. Channelize the interest of the student towards analytical reasoning in a better way and help him make
more meaningful choices regarding career after completion of the programme.

PSO-10. To enable the student to develop an awareness of the linguistic-cultural richness of India as an important
outcome of English literary studies in India.

SEMESTER I

PAPER-1 Poetry - M.A English



Course Outcomes

CO-1. Develop a basic understanding of Shakespearean, Renaissance (Non-Shakespearean) and Non
English drama.

CO-2. Students will gain the ability to understand, analyze and critically appreciate texts in terms of
plotconstruction, socio-cultural contexts and genre of drama.
CO-3. Engage with the major genres and forms of English literature and develop fundamental skills required
forclose reading and critical thinking of the texts and concepts

CO-4. Appreciate and analyze the plays in the larger socio-political and religious contexts of the time.

CO-5. Develop a clear understanding of Renaissance Humanism that provides the basis for the texts suggested.

PAPER 2 Drama
Course Outcomes

CO-1. students will be able to trace the rise of print culture and the emergence of genre fiction

CO-2. Understand and examine the elements of early prose narrative, picaresque novel, historical novel,
fictionby women and 19th century realistic novel.

CO-3. Make special and creative use of language for their expression.

CO-4. Appreciate the pluralistic and inclusive nature of Indian classical literature and its attributes

CO-5. Historically situate the classical literature and diverse literary cultures from India, mainly from Sanskrit

byfocusing on major texts in the principal genres

PAPER 3 (A) Fiction
Course outcomes

CO-1. Appreciate the diversity of modern Indian literatures and the similarities between them .
CO-2. Understand and creatively engage with the notion of nation and nationalism.

CO-3. Appreciate the impact of literary movements on various Indian literatures.

CO-4. Critically engage with significant social issues like caste and gender.

CO-5. Understand the historical trajectories of Indian literatures.

PAPER 4 (B) Indian Fiction
Course outcomes

CO-1. Students will be able to demonstrate conceptual and textual understanding of prose texts.
CO-2. Students will explore its religious, political, philosophical and cultural aspects of the prescribed texts.
CO-3. Examine critically representative texts and develop comparative perspectives.

PAPER 5 Prose



Course outcomes

CO-1. Acquisition of basic knowledge of English speech sounds and speech patterns.

CO-2. Enhanced listening and speaking skills required for effective and efficient use of language for
expression.

CO-3. recognize/understand the structure and various parts of the language

CO-4. Improved employability through language competency and proficiency.

CO-5. To impart the learners knowledge of English speech sounds and speech patterns

CO-6. To teach learners how to consult a pronouncing dictionary

CO-7. To enable the learners to acquire the listening skills required for effective communication.

PAPER 6 Phonetics and Spoken English
Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in Poetry 1.

CO-2. Identify the major characteristics and demonstrate in-depth knowledge of Pre-romantic poetry,
CO-3. Romantic Poetry, Victorian Poetry, Symbolist Poetry and Modern Poetry.

CO-4. Students will learn how poetic language can help them attain gravity, clarity, depth and

CO-5. complexity in verbal and written expression.

CO-6. Perceive literature as a fine form of expression.

SEMESTER I
PAPER 1 DRAMA

Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in Drama.

CO-2. Develop a basic understanding of Restoration Drama, Victorian Drama, Modern Drama and

IndianDrama.

CO-3. Develop critical thinking and analytical skills through the study of literary and cultural texts.
CO-4. Examine critically key themes in representatives texts of the period and develop comparative
perspectives

PAPER 2 (B) INDIAN DRAMA

Course outcomes:
CO-1. Appreciate the pluralistic and inclusive nature of Indian Drama and its attributes
CO-2. Critically appreciate the creative use of the English language in Indian Drama
CO-3. Critically engage with Indian literary texts written in English in terms of colonialism/post
colonialism,regionalism, and nationalism.
CO-4. Interpret Indian drama and relate it to socio-cultural contexts and experiences.



PAPER Il FICTION
Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in Fiction.

CO-2. Develop an in-depth understanding of 19th century fiction, rural novel psychological novel,
naturalistnovel and post naturalist novel.

CO-3. Students will become aware and will be able to develop a better vision and perception of life through
theirstudy.

CO-4. Explore and understand the nature of the relationships of human beings to other human beings and
otherlife forms in relation to representative literary texts.

PAPER IV PROSE
Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in Prosel.

CO-2. Enhanced skills and proficient expression gained through evaluation and synthesis of literary and
culturaltexts

CO-3. Examine different ways of reading and using literary texts across a wide range of authors, genres

andperiods.
CO-4. Examine different kinds of texts and develop comparative perspectives.

SEMESTER I
PAPER 1 CRITICAL THEORY

Course outcomes

CO-1. Students will acquire skills in the handling of theoretical issues related to the study of literature
andculture.

CO-2. Students will become aware of vivid literary traditions of the world and get acquainted with
literarystudies and analyse text in multiple genres through application of critical and theoretical approaches.
CO-3. Historically situate literary theorists whose works had informed and shaped various literary
theoreticaldiscourses

CO-4. Sharpen interpretative skills in the light of various theoretical frameworks

CO-5. Develop awareness of various literary theories and the way they enrich and change our thinking
aboutlanguage, literature and society

PAPER 2 ENGLISH LANGUAGE

Course outcomes

CO-1. Students will be able to recognise and understand the structure and various parts of the language.



CO-2. Identify the various functions language performs and the roles assigned to it.
CO-3. Understand that all languages behave alike and develop a tolerance for other languages.
CO-4. Recognize/understand the structure and various parts of the language.

PAPER 3 (A) INDIAN WRITING IN

Course outcomes:

CO-1. Engage with Indian literary texts written in English and critically appreciate its historical trajectory
fromcolonial times till the present.

CO-2. Develop critical thinking and analytical skills through the study of Indian literary and cultural
texts inEnglish.

CO-3. Approach Indian Writing in English from multiple positions based on historical and social locations.
CO-4. To critically appreciate the creative use of the English language in Indian Writing English.

PAPER NO.: IV (A) WRITER SPECIFIC

Course outcomes

CO-1. With in-depth knowledge in Writer Specific Study, students will be able to demonstrate
enhancedconceptual and textual understanding with developed critical thinking and analytical skills.
CO-2. To promote knowledge of research methodology and research ethics in students.

CO-3. Refer to authentic sources of information and document the same properly.

CO-4. Discuss and draft a plan for carrying out a piece of work systematically.

PAPER 4 (B) AMERICAN
Course outcomes

CO-1. Students will be able to understand and analyse the diversity of American literature with
historical,political, religious and philosophical contexts.

CO-2. Examine and evaluate the American mind from global and Indian perspectives and critically
appreciatethe complex nature of American society.

CO-3. Appreciate the complexity of the origin and reception of American Literature particularly in
relation towriters of European (Anglo-Saxons, French, Dutch and more)

PAPER-5C) LINGUISTICS AND STYLISTICS

Course outcomes

CO-1. Allow the students to develop a linguistic perspective to the study of language.

CO-2. Students will be able to demonstrate proficiency in written and oral communication.
CO-3. Understanding the existence of language in the form of different dialects based on a set of
establishedfactors.



CO-4. To identify the various functions a language performs and the roles assigned to it.

PAPER 6 - COMMUNICATIVE AND CONVERSATIONAL ENGLISH

Course outcomes

CO-1. Effective and efficient use of language for their expression and to improve their employability
throughlanguage competency and proficiency.
CO-2. Language competency will help them become content writers, editors, soft skill trainers,

counsellors,voice trainers etc.

CO-3. Think critically or laterally and solve problems

CO-4. Develop the professional ability to communicate information clearly and effectively in all
kinds ofenvironment and contexts.

SEMESTER IV
PAPER | - CRITICAL THEORY

Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in critical theory

CO-2. Acquire in-depth knowledge of literary theories and critical approaches to English literature.

CO-3. Develop in students the ability and confidence to process understand and examine different kinds of
texts.

CO-4. To have a historical overview of major literary theorists, particularly of the 20th century

CO-5. Ability to show an understanding of historical and philosophical contexts that led to the
development ofliterary theory and its practices

PAPER 2 - ENGLISH LANGUAGE

Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in English Language.
CO-2. Students will be able to demonstrate proficiency in written and oral communication.

CO-3. Understand that all languages behave alike and develop a tolerance for other languages.
CO-4. Understand that making errors is a process of learning and not hesitate to use language for the
fear ofmaking errors.

PAPER 3 (A) -INDIAN WRITING IN ENGLISH

Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in Indian writing in English.
CO-2. Evaluate and synthesise the vision and technique used in Indian novels and perspectives of Indian
dramaand postcolonial Indian poetry in English.



CO-3. Critically engage with Indian literary texts written in English in terms of regionalism and nationalism.

PAPER 3 (B) - COMMONWEALTH LITERATURE IN ENGLISH

Course outcomes
CO-1. Students will be able to enhance and diversify their knowledge of Commonwealth literature.
CO-2. Students will be able to explore commonwealth literature with historical, political and cultural aspects.
CO-3. Examine different ways of reading and using literary texts with comparative perspective

PAPER 4 (A)-WRITER SPECIFIC STUDY
Course outcomes

With in-depth knowledge in Writer Specific Study, students will be able to demonstrate enhanced conceptual and
textual understanding with developed critical thinking and analytical skills.

CO-1. Develop the ability to pursue research.

CO-2. Encourage suitable research to recognize sources.
CO-3. To distinguish fact from opinion/ editorialisation
CO-4. To produce objective versus subjective pieces.

PAPER 4 (B) -AMERICAN LITERATURE

Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge of acquired in American literature.
CO-2. Explore and comprehend human relationships in the American spirit and develop a better vision
andperception of life.

CO-3. Analyse the American mind from global and Indian perspectives and situate it to the contemporary
world.

CO-4. Critically appreciate the diversity of American Literature in the light of regional variations in
climate,cultural traits and economic priorities.

PAPER 4 (C)- LINGUISTICS AND STYLISTICS

Course outcomes

CO-1. Students will be able to enhance and diversify their knowledge acquired in Linguistics in Stylistics.
CO-2. Students will be able to demonstrate proficiency in written and oral communication.

CO-3. Understand that all languages behave alike and develop a tolerance for other languages.

CO-4. Understand that making errors is a process of learning and not hesitate to use language for the

fear ofmaking errors.



PAPER 5 MANAGEMENT STUDIES

Course outcomes

CO-1. Enhanced reading, writing, listening and speaking skills for effective communication and
improvedemployability.

CO-2. Students will be able to inculcate profound professional ethics and social values.

CO-3. Develop the professional ability to communicate information clearly and effectively in all
kinds ofenvironment and contexts.

Department of PG Studies and Research in Law
Programme Offered

1. B.A. LL.B. (Hons)
2. LLM
3. Ph.D

B.A. LL.B. (Hons.)

Program Outcome

e To equip students with a sound understanding of the foundations of legal knowledge

e To expose students to a wide range of disciplinary approaches to legal study, encouraging them to reflect
on the complexity of legal practice.

e Interpret And Analyze the legal and social problems and work towards finding solutions to the problems
by application of laws and regulations.

e Inculcate values of Rights and Duties, and transfer these values to real-life through legal and judicial
process for promoting community welfare.

e Apply ethical principles and commit to legal professional ethics, responsibilities and norms of the
established legal practices.

Program Specific Outcome
PSO-1 .Acquire advance knowledge in the specific field of law chosen for the specialization.

PSO-2 .Interpret And Analyze the legal and social problems and work towards finding solutions to the
problemsby application of laws and regulations.



PSO-3 .Students are equipped with the knowledge of teaching methods through the subject on Teaching
Pedagogythereby enabling them to enter the teaching profession.

PSO-4 .Through compulsory research component in the form of Dissertation, the students learn to conduct
research study.

SEMESTER |
PAPER 1 GENERAL ENGLISH

Course Outcomes

CO-1. Understand the language and literary conventions through various texts.
CO-2. Develop analytical and critical thinking through reading and discussion.
CO-3. Acquire competence in both spoken and written language.

CO-4. Participate actively in discussions, debates, & research ventures.

CO-5. Understand concept better and also develop ability to write effective propositions in legal context.

PAPER 2 POLITICAL SCIENCE - I (MAJOR)
Course Outcomes

CO-1. Understands the world, their country, their society

CO-2. Have the knowledge about various political concepts .

CO-3. To Understand the connection between Law and Political Science
CO-4. Understand the broad and varied nature of Political Science
CO-5. To Understand the concepts of rights duties equality etc.

PAPER 3 HISTORY -1 (MINOR)
Course Outcomes

CO-1. Read and learn to distinguish between primary and secondary written texts (sources) in the
field ofHistory

CO-2. Learn about the Vedic history

CO-3. To have an idea about the administrative system of the Mourays, Guptas, &Harshvardhanas
CO-4. To study the history of the Indian Rajput dynasties

CO-5. To learn about the vedic system and era

PAPER 4 ECONOMICS - | (MINOR)

Course Outcome

CO-1. Relate the micro-economic theory concepts to the practical world.

CO-2. Understand and interpret the prevailing market conditions

CO-3. Analyse the demand-supply scenario; production and cost scenario

CO-4. lllustrate the problems and solution for social and economic welfare of the country
CO-5. Describe the efficient distribution patterns for sustainable economy



PAPER 5 LAW OF TORTS
Course Outcome

CO-1. To understand the principles of Tortious liability, the defences available in an action for torts.
CO-2. Study specific torts against the individual and property.

CO-3. Critically analyse damages and liability.

CO-4. Analyse the impact of law of Tort on different entities.

CO-5. Develop knowledge on defamation, malicious prosecution, conspiracy etc..

PAPER 6 LAW OF CONTRACT
Course Outcome

CO-1. Law of Contract familiarizes the students with the various principles governing contracts
suchas formation, legality, breach and enforcement.

CO-2. To study the ideologies of the judges and the subsisting socio-economic circumstances in order
toevaluate the judgments.

CO-3. The objective of this course is to strengthen the basics of Law of Contracts by explaining
themin the easiest ways.

CO-4. Furthermore a comparative of the English law and the Indian law of contract gives a broad insight .
CO-5. The attempt will be to identify the point of similarity and divergence between the two jurisdictions

SEMESTER - 11
PAPER 1 ENGLISH LITERATURE

Course Outcome

CO-1. This will enable students to identify the intersection between law and literature and
jurisprudentialquestions in literary works.

CO-2. They will also be able to understand the insights that works of literature can give to the study of law
andhow literature can enhance our understanding of law.

CO-3. Students will be sensitised about social issues and provide them with an opportunity to think about
law,by reading genres of literature like poetry, drama, fiction and non-fiction.

CO-4. Students will also be initiated into understanding the interplay between law and society,
delayedjustice, crime and punishment.

CO-5. The course will also help the students in honing their writing and analytical skills, as they

would becritiquing articles based on the various themes of students

PAPER 2 POLITICAL SCIENCE - 11 (MAJOR)
Course Outcome

CO-1. The course would entail an introduction of ideologies and themes like democracy and justice and
also tothe ideology of liberalism.



CO-2. It will introduce the students to the key ideas of theory of separation of powers and the Constitution
CO-3. It will deal with democratic theories and theories of multiculturalism and the issue of post-
colonialismand minority rights.

CO-4. The students would study about the party system, pressure groups, women’s empowerment and
publicopinion .

CO-5. It will introduce the students to the modern theories in the 21th century.

PAPER 3 HISTORY- Il (MINOR)
Course Outcome

CO-1. The primary objective of this paper is to answer the question how and why the present has evolved
fromthe past in the manner it has.

CO-2. History helps us to understand the socio, economic and political context in which legal system emerge
andevolve.

CO-3. A study of the nature of the state and administrative apparatus is required for proper understanding of
thelegal systems in ancient and medieval India.

CO-4. The paper will offer a close study of select themes, focusing specifically on the intersections in history
andlaw.

CO-5. It will also offer understand the influence of various rulers on development of law

PAPER 4 ECONOMICS- Il (MINOR)
Course Outcome

CO-1. To study the Basic features and structure of Indian Economy

CO-2. To have an idea about the Emerging trends in agricultural production

CO-3. To study the relationship between Globalization and Indian industry

CO-4. To get a analytical impact of the regional variations in economic development
CO-5. To examine the impact of poverty and unemployment on Indian economy

PAPER 5 SPECIAL CONTRACT
Course Outcome

CO-1. Law student should acquaint himself with the knowledge of special contracts apart from
equippinghimself with general principles of contract.

CO-2. Study of special contracts is necessary for legal services required in a corporate office so that he
canenhance his relevance as a lawyer in society

CO-3. Define and understand the concept of special contracts and explain the laws related to special Contract
inIndia

CO-4. Inculcate the skills of drafting of agreements and various deeds

CO-5. Provide the comparative study with the other prevailing laws and laws of the other nations

PAPER 6 CONSTITUTION — |



Course Outcome

CO-1. Recognize various basic concepts in the Constitution and understand their applicability and scope.
CO-2. Interpret the meaning and scope of Fundamental rights India vis-avis their practical implementation
onground with case laws along with the restrictions on the freedoms.

CO-3. Learn how the Constitutional Remedies protect against violation of fundamental and legal rights.
CO-4. Recall about different provisions related to Directive Principle of State Policy. And recognise the
perspective of fundamental duties and social justice.

CO-5. The students should be able to articulate their independent views over contemporary crucial
constitutional issues like Constitutional Supremacy, Rule of law, and Concept of Liberty, organization, Powers
and Functions of the various Organs of the Government.

SEMESTER - 111
PAPER 1 POLITICAL SCIENCE -1l (MAJOR)
Course Outcome

CO-1. Have the knowledge about various Indian political concepts.

CO-2. Understand the connection between Law and Political Science

CO-3. Understand the broad and varied nature of Party System in India

CO-4. Having knowledge of organization, powers and functions of judiciary in the country
CO-5. Develop an understanding of religion, caste, regionalism and language in India

PAPER 2 HISTORY -I111 (MINOR)

Course Outcome

CO-1. To acquire and have an understanding of the pre independence history

CO-2. To understand the impact of British system on administration, law and justice, economic
infrastructure,etc.

CO-3. To analyze the impact of social and religious movements

CO-4. To study the social reforms

CO-5. To have specific knowledge Constitutional development in India

PAPER 3 HINDI LANGUAGE - |
Course outcome

CO-1. Enables other state students to continue their learning Hindi language phase without any disruptions.
CO-2. Through this language they can learn spirituality, social discrimination and grammar techniques
CO-3. Enables them to enhance their Hindi language skills

CO-4. Enables them to develop creative writing in Hindi

CO-5. To learn about the importance of Hindi in freedom movement

PAPER 4 COMPANY LAW



Course Outcome

CO-1. To make the students understand the formation, management and other activities of the companies.
CO-2. To explain the important developments that have taken place in the corporate sector and
importantregulations pertaining to the issue of shares and the capital raising have come into force.

CO-3. This course aims to impart the students, the corporate management, control, possible abuses, the
remediesand government regulation of corporate business and winding up of companies.

CO-4. Communicate and interact meaningfully with the corporate professionals on the issues relating to
regulatory compliances companies have to follow in the Indian corporate business environment.
CO-5. To have a knowledge of various forums meant for the purpose of redressal of company case

PAPER 5 JURISPRUDENCE (LEGAL METHOD, INDIAN LEGAL SYSTEM AND BASIC THEORY)
Course Outcome

CO-1. This course is designed to serve as a general introduction to jurisprudence — the philosophy of law
and amix of classic and modern jurisprudential texts.

CO-2. Applying theory to practice, have a series of case studies examining major Supreme Court majority
anddissenting opinions that turn on deeper jurisprudential debates.

CO-3. By learning the legal Jurisprudence students will know important questions like, what is law, what are
thepurposes of law? The relationship between law and justice and the like and to analyze the legal concepts.
CO-4. Students explain the differences between the major schools of jurisprudence concerning the nature of

law;
CO-5. Identify the major and minor premises of legal arguments, invent and defend arguments about
therequirements of justice in legal disputes that reference and extend the themes of the course

PAPER 6 FAMILY LAW - | (HINDU LAW)

Course Outcome

CO-1. Students will understand the fundamental principles of Family Law.

CO-2. To acquire knowledge on generally prevailing substantive and procedural rules, principles,
institutionsand processes governing the formation of marriage.

CO-3. Understand the concept of various matrimonial reliefs and the procedure thereof.

CO-4. Know the provisions related to adoption, maintenance and intestate succession.

CO-5. Study the various important case laws on the different aspects of family law.

SEMESTER - IV

PAPER -1 POLITICAL SCIENCE
Course outcome

CO-1. To understand the minds of various philosophers in different eras

CO-2. To know about the impact of the thinkers on Indian polity

CO-3. To acquire knowledge about the Indian political thinkers like Swami Vivekanand, M.K. Gandbhi,
B.R.Ambedkar



CO-4. To know the Individualistic and Fascist movements
CO-5. To study the impact of Marxist and socialist thought on the world and Indian scenario

PAPER 2 ECONOMICS
Course outcome
CO-1. Develop ideas of the basic characteristics of Indian economy, its potential on natural resources.
CO-2. Understand the importance, causes of Inflation and deflation in economic development.
CO-3. Grasp the importance of planning undertaken by RBI
CO-4. Have knowledge on difference between internal and International Trade.

CO-5. Understand agriculture as the foundation of economic growth and development, analyse the IBRD
(WorldBank) , India IMF and its functions

PAPER 3HINDI LANGUAGE -II
Course outcome

CO-1. To able to understand the tools of translation
CO-2. To able to understand Hindi words and construction of sentences
CO-3. To able to understand and conduct interviews

PAPER 4 CONSTITUTION - 11

Course Outcome
CO-1. To understand the structure of executive, legislature and judiciary
CO-2. To understand philosophy of panchayti raj
CO-3. To understand the autonomous nature of constitutional bodies like public service commission ,
electioncommission of India.
CO-4. To understand the central and state relation, financial and administrative
CO-5. To acquire concrete knowledge of Proclamation of emergency
PAPER 5 ADMINISTRATIVE LAW

Course Outcome

CO-1. To understand the functioning of administrative authorities
CO-2. Students will learn about the Nature Development of law relating to administration and effective
meansof administrative control further they will be

CO-3. The Focus is on their role in protecting the rights of individuals against abuse of administration
and

adjudicatory powers of the administration and liability of administrative authorities.
CO-4. Know about the different agencies which keeps a check on administrative authorities and
delegation ofpowers to the administrative authorities
CO-5. Know about the informal methods for settlement of administrative disputes.

PAPER 6 FAMILY LAW Il (MUSLIM LAW)



Course Outcome

CO-1. Students will be studying codified and uncodified portions of Mohammedan Law.
CO-2. Know the concepts of muslim law. and the sources, schools, institutions, succession
CO-3. Understand the concept of various matrimonial reliefs and the procedure thereof.
CO-4. To know the provisions of the Indian Succession Act vis a vis Muslim Law

CO-5. Know about the various important case laws on the different aspects of Muslim law.

SEMESTER V
PAPER 1 POLITICAL SCIENCE -V (MAJOR)

Course outcome

CO-1. Students will be studying the salient features of British Constitution

CO-2. Know the concepts of Constitution of America

CO-3. Understand the concept federal assembly, federal council, direct democracy of Swiss  Constitution
CO-4. To know the provisions of the Constitution of China

CO-5. To have a Comparative study of federal system of America and Switzerland

PAPER 2 ENVIRONMENTAL LAW
Course Outcome

CO-1. To inculcate the sense of responsibility and to respond the needs of environment protection as a part

oftheir fundamental duty.

CO-2. Studying the Global conventions and the international environment scenario.

CO-3. Learning the important principles like inter-generation equity,
carrying capacity, sustainabledevelopment.

CO-4. Studying important judgments of Supreme Court.

CO-5. Understanding principles relating to environment like precautionary principle, polluter pay principles

andthe law in practice.

PAPER 3 LABOUR & INDUSTRIAL LAW -1
Course Outcome

CO-1. To have an effective human resource practice, the knowledge of Labour Legislation is an
indispensablepart especially in the Indian scenario.

CO-2. To enable the students to have a good base in Labour Law, and its legal aspects.

CO-3. To know the development and the judicial setup of Labour Laws. To learn the salient features of
welfareand wage Legislations.

CO-4. To learn the laws relating to Industrial Relations, Social Security and Working conditions.



CO-5. To understand the laws related to working conditions in different settings and the judicial
setupof Labour Laws.

PAPER 4 LAW OF CRIMES - | (INDIAN PENAL CODE)
Course Outcome

CO-1. The objective behind teaching this course is to deal with the basic principles of criminal
lawand its associated liability & punishment.

CO-2. To study kinds of crime which are committed in society

CO-3. Understand the system of administration of criminal justice in India

CO-4. To know the definition of various crimes and the prescribed punishment for it.

PAPER 5 INTELLECTUAL PROPERTY
Course Outcome

CO-1. Law student should acquaint himself with the knowledge of intellectual property

CO-2. The knowledge of international scenario, viz., the Berne, Convention, Universal Copyright,
Convention,the Paris Convention Trips, the World Intellectual Property Rights Organization (WIPO)
CO-3. Understanding the law relating of copyright, trademarks and patents .

CO-4. To study Copyright protection in computer software and hardware, internet, electronic music
andscientific research

CO-5. The processes involved in acquiring IP

SEMESTER - VI
PAPER 1 INTERNATIONAL RELATION AND ORGANIZATION (MAJOR)

Course Outcome

CO-1. Use analytical intellectual tools to examine global issues.

CO-2. To examine international of International Relations, different approaches (Theory of power),
Internationalorganization - UNO

CO-3. Critically analyze the meaning and Elements of National power of military force, economic
organizationetc.

CO-4. To know about Major problems: North and South Rivalries Indian Ocean

CO-5. To study the importance of Regional organization in International politics.

PAPER 2 LEGAL LANGUAGE AND LEGAL WRITING

Course Outcome



CO-1. Understand the language and literary conventions through various texts

CO-2. Develop analytical and critical thinking through reading, writing and discussion.

CO-3. Acquire competence in translation and re-translation. Learn to use idioms and phrases in legal contexts.
CO-4. Have knowledge of phonetics.

CO-5. Understand legal concept better and also develop ability to write effective propositions in legal context.

PAPER 3 CIVIL PROCEDURE CODE & LIMITATION ACT
Course Outcome

CO-1. This course of C.P.C is designed to Study the importance of procedural law.

CO-2. To acquaint the students with the various stages through which a civil case passes through, and
theconnected matters.

CO-3. The course also includes law of limitation. Understand the reason for the existence of civil
rules ofpractice, limitation. Given the historical and cultural context in which the rules developed.
CO-4. Understand the preliminary issues involved in civil cases.

CO-5. Identify the order, purpose and content of major pleadings in Magistrate’s and High courts and
analyzeand evaluate information from statutes, case acts and rules.

PAPER 4 LABOUR & INDUSTRIAL LAW -I1
Course Outcome

CO-1. Understand the origin development and effects of social welfare

CO-2. Describe the formation of international Labour organization under the Convention

CO-3. Analyse the provisions related to the benefits of employee under the Payment of Bonus Act and
penalconsequences.

CO-4. Understand the procedure to protect women and children under Child Labour (Prohibition and
Protection)Act.

CO-5. lllustrate the provisions related to the protection of health, safety and security of Labours in the
socialwelfare legislation.

PAPER 5 LAW OF CRIMES - Il (CRIMINAL PROCEDURE CODE)

Course Outcome

CO-1. Procedural Law provide for a fair procedure is significant for a just society. To acquaint the student
withthe set of criminal courts

CO-2. To know the organization of the functionaries, their power and functions at various stages

CO-3. To understand the procedure according to which these powers and functions are to be exercised under
theprovisions of procedural law.

CO-4. To learn about fair trial Processes

CO-5. To learn about Juvenile delinquency

PAPER 6 INTERPRETATION OF STATUES



Course Outcome

CO-1. Interpretation of Statutes is designed to understand the true meaning, intent of the maker of the statute.
CO-2. To familiarize the students with various rules of interpretation.

CO-3. Developing the understanding of students to focus on how legislatures are organized and how they enact
statutes into law. Included will be a discussion of the process by which the people themselves may enact statutes
by initiative or referendum.

CO-4. To understand the extent to which the courts may review the processes by which legislatures and
thepeople enact legislation.

CO-5. Studying the interpretation of statutes by the courts, covering competing normative and descriptive
theories of statutory construction

CO-6. Learn about the canons of statutory construction, the use and misuse of legislative history, and the role
ofadministrative agencies in the construction of statutes.

SEMESTER - VII

PAPER 1 PROPERTY LAW
Course Outcome

CO-1. To understand the concept of Property, its origin and its kinds.

CO-2. To understand the nature of rights and duties attached with various kinds of properties and
howinter vivo transactions of property take place by act of parties.

CO-3. To understand the nature of property disputes and how they arise.

CO-4. To understand the doctrines that forms a systematic and uniform law for transfer of
immovableproperty. Helping student understand how it works as a parallel law to the existing
laws of testamentary and intestate transfers.

CO-5. To apply the principles of Justice, Equity and Good Conscience as the law is not exhaustive
andenable the future advocates to help the aggrieved party in particular and society in general.

PAPER 2 HUMAN RIGHTS LAW & PRACTICE
Course Outcome

CO-1. Human Rights involve skills expected to be gained by a student through studies

CO-2. Support the student in sharpening competence for augmenting contemporary knowledge base, acquiring
new learning and skills, identifying with future studies, engaging systematic, extensive, coherent knowledge
and understanding of human rights

CO-3. Study human rights as a whole with its links to related disciplinary areas; critical comprehension of
theories, principles and concepts; and understanding of emerging issues in human rights law;

CO-4. Acquire procedural knowledge related to the study of human rights, including research and development
CO-5. To prepare for responsible citizenship with awareness of the relationship between Human Rights,
democracy and development and to foster respect for international obligations for peace and development;to
impart education on national and international regime of Human Rights.



PAPER 3 MEDIA AND LAW
Course Outcome

CO-1. Discuss media laws in India and the world

CO-2. To study the Right of Freedom of Speech and reasonable restrictions applicable
CO-3. Have knowledge about media regulation in India

CO-4. Demonstrate an understanding of the nature of ethics and morality in journalism

CO-5. Determine the ethical issues of media with case studies

PAPER 4 BANKING LAW
Course Outcome

CO-1. The course of Banking Law is designed to primarily acquaint the students with operational
parameters ofbanking law

CO-2. To study the Evolution of Banking institution in India

CO-3. To teach the general principles of banking law and to develop appreciative faculties of the
students instatutory as will as well as case — law in this area.

CO-4. The purpose of this course is to teach the current law and practice in the field of banking law.
CO-5. Specifically emphasizing the role of banking regulators

PAPER 5 FORENSIC SCIENCE (Optional )
Course Outcome

CO-1. Demonstrate competency in the collection, processing, analyses, and evaluation of evidence.
CO-2. Demonstrate competency in the principles of crime scene investigation, including the
recognition,collection, identification, preservation, and documentation of physical evidence.

CO-3. Demonstrate an understanding of the scientific method and the use of problem-solving within the
field offorensic science.

CO-4. Identify the role of the forensic scientist and physical evidence within the criminal justice system.
CO-5. Demonstrate the ability to document and orally describe crime scenes, physical evidence, and
scientificprocesses and Identify and examine current and emerging concepts and practices within the
forensic science field.

PAPER 6 INTERNATIONAL ORGANIZATION (OPTIONAL)
Course Outcome

CO-1. To define, understand, and use concepts and terms relevant to the study of international organizations;
CO-2. To apply a body of factual knowledge directly relevant to understanding the impact of
internationalorganizations



CO-3. To study relation between domestic and international politics;
CO-4. To apply alternative explanations for the emergence and evolution of international organizations.
CO-5. To know the different United Nation Organizations

PAPER 7 DRAFTING PLEADING AND CONVEYANCING (CLINICAL COURSE)
Course Outcome

CO-1. Legal drafting skills are of utmost importance to all lawyers but are often difficult to master. Despite
the challenges of mastering the art, the most effective lawyers are those who actively implement strategies to
improve their drafting skills.

CO-2. Drafting requires a host of skills to be effective. This course will help the students to enhance
legaldrafting skills.

CO-3. It not only focuses on the theory of effective drafting guidelines but also provides relevant formats

to assist in understanding practical application of concepts and develop necessary skills for drafting legal
documents.

CO-4. The course is intended to improve the ability to draft quality legal documents.

CO-5. To acquire expertise in both civil and criminal side

SEMESTER - VIII

PAPER 1 LAW OF EVIDENCE

Course Outcome

CO-1. The course is designed to acquaint the students with the rules of evidence in relation to relevancy of
factsand proof.

CO-2. Analyse and define the concept and general nature of evidence, and illustrate the different types
ofevidence and court procedures relating to evidence.

CO-3. Analyse the rule relating to relevance of evidence and admissibility of evidence before the court.

CO-4. Evaluate the rules relating to dying declaration and admissibility of dying declaration

CO-5. To study the important decisions of Supreme Court

PAPER 2 GENDER JUSTICE & FEMINIST JURISPRUDENCE
Course Outcome

CO-1. To introduce students to key writings, concepts, principles and discourses in feminist jurisprudence.
CO-2. To study the position of Women in Pre- Independence India

CO-3. To acquire knowledge on inequality in different family law in area of women rights

CO-4. To enable the students to critically examine statutes, judgments and discourses on law through
thefeminist lens; and

CO-5. To facilitate informed discussions and deliberations among students on law and gender justice in India.



PAPER 3 HEALTH LAW

Course Outcome

CO-1. Explain key legal principles relevant to the fields of health law studied in this course, including
principlesof negligence, consent, privacy and confidentiality, and regulation.

CO-2. Apply legal principles to a range of health law problems.

CO-3. Compare and contrast different legal and policy approaches to addressing health law problems.
CO-4. Critique and justify options for law reform to address controversial areas in health law and policy.
CO-5. Apply various case laws to the area of health.

PAPER 4 INVESTMENT & SECURITY LAWS (OPTIONAL)

Course Outcome

CO-1. Students will understand the characteristics of different financial assets such as money
marketinstruments, bonds, and stocks, and how to buy and sell these assets in financial markets.
CO-2. Students will understand the benefit of diversification of holding a portfolio of assets, and the
importanceplayed by the market portfolio.

CO-3. Students will know how to apply different valuation models to evaluate fixed income securities,
stocks,and how to use different derivative securities to manage their investment risks.

CO-4. Acquire knowledge of law relating to investment& security

CO-5. Understand the various judgments relating to investment& security

PAPER 5 CRIMINOLOGY, PENOLOGY, CRIMINAL ADMINISTRATION AND VICTIMOLOGY
Course Outcome

CO-1. Understand the various dimensions of the various aspects of the Indian law related to penology
andvictimology;

CO-2. Understand the various aspects of the Indian legal structure like that of the concepts of restorative
justiceand compensatory schemes for victims;

CO-3. Demonstrate a thorough and contextual knowledge of penal laws .

CO-4. Study various leading cases particularly in its application to real law problems.

PAPER 6 INTERNATIONAL HUMAN RIGHTS (OPTIONAL)

Course Outcome

CO-1. Human Rights involve skills expected to be gained by a student through studies of various
internationaldeclaration and conventions.



CO-2. To study human rights in international prospective as a whole with its links to related disciplinary areas;
critical analysis of various commissions and conventions & understanding of emerging issues in International
human rights law;

CO-3. Acquire various procedural and theoretical knowledge related to the study of International human rights.

PAPER 7 PROFESSIONAL ETHICS, ACCOUNTABILITY FOR LAWYERS & BAR BENCH
RELATION

Course Outcome

CO-1. The course on professional ethics is designed to imbibe students with high ethical values forming the
basisof the profession.

CO-2. Identify situations of professional dilemmas

CO-3. Recall and explain the principles of professional ethics

CO-4. Take appropriate decisions when faced with any dilemma of professional ethics.

CO-5. Interview and counsel clients in a professional manner and apply the basic principles of professional
accountancy.

SEMESTER - IX

PAPER 1 PRINCIPLES OF TAXATION

Course Outcome

CO-1. To provide students with a working knowledge of the fundamental tax principles and rules that
applies tocommonly encountered transactions undertaken by companies and individuals — the compliance
objective

CO-2. To instill an awareness in students that taxes can and often do constitute significant costs to businesses
andhouseholds and therefore can have a major impact in economic and other decision-making, but that these
costs are also potentially controllable through legitimate tax minimization strategies — the planning objective;
and

CO-3. to enable students to appreciate the wider economic, social, administrative-compliance and
politicalcontexts within which taxes are imposed — the POLICY objective. Traditional tax courses

overly emphasize the first objective, i.e. compliance with

PAPER 2 LOCAL SELF GOVERNMENT INCLUDING PANCHYAT ADMINISTRATION

Course Outcome

CO-1. To have a knowledge Local self Government- meaning, evolution
CO-2. To study the Constitution Provisions
CO-3. To understand the concept of The Municipalities and Nagar PalikaAdhiniyam
CO-4. To have a knowledge of the cases pertaining to above.
PAPER 3 DIRECT TAXATION(OPTIONAL)



Course Outcome

CO-1. Utilize the definitions of the various components of income tax law.

CO-2. Complete federal income tax returns, including schedules to the Form 1040, and be able to calculate
thecorrect amount of federal income tax

CO-3. Analyze simple fact situations and recognize income tax ramifications

CO-4. Apply basic tax concepts to simple fact situations and communicate potential income tax ramifications
inwriting and orally.

CO-4. Apply an understanding of the different ways a case can progress from audit to court.

PAPER 4 PROBATION & PAROLE (OPTIONAL)

Course Outcome

CO-1. Study the History of the development of Criminal Jurisprudence.

CO-2. The student will obtain a basic understanding of community corrections concepts.
CO-3. The student will understand the policy implications of community corrections practice.
CO-4. The student will be able to put community corrections practice in a national context.
CO-5. The student will learn how to think critically about community corrections issues.

PAPER 5 MARITIME LAW (OPTIONAL)

Course Outcome

CO-L1. Identify and assess relevant legal scholarly literature in maritime law.

CO-2. Understand and apply advanced legal theory and method in this area.

CO-3. Give and receive comments to ongoing scholarly work in a constructive way.
CO-4. Study United Nations and Convention

CO-5. Ability to use theoretical and methodological tools to analyze key issues of maritime law in a
scientificmanner.

PAPER 6 INSURANCE LAW (OPTIONAL)

Course Outcome

CO-1. Understand the basic principles of insurance law;

CO-2. Explain and apply the general principles of insurance law;

CO-3. Understand the legislation that regulates insurance,

CO-4. Provide an overview of the interaction between legislation and the common law relating to insurance;
CO-5. Understand the operation of insurance law in a practical context.



PAPER 7 OFFENCE AGAINST CHILD & JUVENILE (OPTIONAL)

Course Outcome

CO-1.Work efficiently and with critical engagement with various concepts of Criminal law in relation to
childprotection, having due regard to the practical implementation of the principles in actual cases
CO-2.Develop coherent, comprehensive and persuasive arguments from an adversarial point of view;
CO-3.Understand the various dimensions of the various aspects of crime and criminal behavior and
theimplementation of the law through judicial interpretation, etc;

CO-4.Demonstrate a thorough and contextual knowledge of various offences under the 1.P.C, JJ Act 2015
andthe various leading cases, particularly in its application to real life legal scenario.

PAPER 8 PRIVATE INTERNATIONAL LAW (OPTINAL)

Course Outcome

CO-1.To study about the basic theories, including the history of PIL thoughts and views, conflict of laws
andconflict rules, general problems arising from the application of conflict rules; personal law

CO-2.To know about the choice of law issues in specific areas, including status, family, succession,
property,contracts and torts.

CO-3.Transnational civil litigation including the jurisdiction of adjudication, service and taking
evidenceabroad, and recognition and enforcement of foreign judgments.

CO-4.To examine the process of legitimacy and legitimating.

CO-5.To study the judgments relating to it.

PAPER 9ALTERNATIVE DISPUTE RESOLUTION (CLINICAL COURSE)

Course Outcome

CO-1.ADR mechanism and its comparison with traditional litigation.

CO-2.Various ADR techniques in practice and the difference between them.
CO-3.Practical procedures for various ADR techniques.

CO-4.Interface between domestic and international space in context of various ADR technigues.
CO-5.The decisions of various courts.

CO-6.Distinction between “conciliation”, “negotiation”, “meditation”, and “arbitration”,
CO-7.Appointment of conciliator

CO-8.Interaction between conciliator and parties

CO-9.Communication, disclosure and confidentiality Suggestions by parties
CO-10.Resort to judicial proceedings, legal effect

CO-11.Costs and deposit repeal

SEMESTER - X

PAPER 1 PUBLIC INTERNATIONAL LAW

Course Outcome



CO-1.Capacity to identify and analyse the complex drivers of dispute behaviour in the community.
CO-2.Understanding of the theoretical models of dispute resolution and capacity to analyse their
operation inboth legal and social contexts.

CO-3.Acquire knowledge of ADR Law Development of basic mediation skills, including
communication,analysis, and issue identification.

CO-4.Capacity to engage in simple dispute resolution systems design.

CO-5.Ability to adaptively apply ADR theory in varied practical contexts, including international,
industrial,and socio political.

PAPER 2 RIGHT TO INFORMATION - 2005

Course Outcome

CO-1.The course is designed to convince the students how the right to information infuses transparency.
CO-2.To know the provisions under the Constitution of India.

CO-3.To study the dimensions of accountability in governance.

CO-4.To understand the ways to prevent abuse of power.

CO-5.To have insight on the case laws.

PAPER 3 INDIRECT TAXATION(OPTIONAL)
Course Outcome

CO-1.Describe indirect taxes and criticisms of these taxes.
CO-2.Compare and contrast direct tax and indirect tax.
CO-3.Generate examples of indirect taxes.

CO-4.Know the recent amendments.

CO-5.Have knowledge of case laws.

PAPER 3 COMPARATIVE CRIMINAL PROCEDURE (OPTIONAL)
Course Outcome

CO-1.To study some basic types of Criminal Justice Administration, viz. adversarial and inquisitorial.
CO-2.To know about the administration of criminal justice adopted in India

CO-3.The purpose of the comparative study is to find out in what are the procedural distinctions in the
investigation, trial and sentencing with respect to the Indian Law making process for administering
criminal justice.

CO-4.This course also focuses on the powers and functions of the Police, Prosecutors, Defense Attorneys
andJudges in different jurisdictions.

CO-5.To examine the case laws.

PAPER 4 HUMANITARIAN & REFUGEE LAW (OPTIONAL)



Course outcome

CO-1. The Course is designed to give a complete understanding of the concept of human rights, international
lawand international humanitarian law.

CO-2. It helps the student to learn different characteristics of human rights and the landmark developments in
thearea of human rights.

CO-3. The course focuses on the origin and development of International Law, and makes the students
appreciatethe nature and the principles of International Law as a true law.

CO-4. Further, the course deals with the concept, purpose and basic rules of International Humanitarian Law,
andstudies contemporary position of Humanitarian Law, Refugee Law and Human Rights.

CO-5. To know the cases in the field.

PAPER 5 INFORMATION TECHNOLOGY LAW (OPTIONAL)
Course outcome

CO-1. Explain, distinguish and apply the fundamental legal principles of information technology law
covered inthe course.

CO-2. Select and apply a range of approaches to written and oral communication, and apply the critical
thinkingrequired to bring about solutions to complex legal problems in the area of information technology
law.

CO-3. Access, use, interpret and apply a range of domestic primary and secondary legal resources to
solvecomplex problems.

CO-4. Study the case laws.

CO-5. Understanding the amendments in the field.

PAPER 6 WOMEN AND CRIMINAL LAW (OPTIONAL)
Course outcomes

CO-1. The course women and criminal law designed to Study, what are the legal provisions.
enacted toameliorate position of women.

CO-2. what is the scope and shortcomings in the existing legal regime in this regard.

CO-3. The points of discrimination in various laws.

CO-4. To study the NCW.

CO-5. To examine the judgments of the SC.

PAPER 7 INTERNATIONAL ENVIRONMENTAL LAW (OPTIONAL )

Course Outcome

CO-1. To outline the historic development of international environmental law and to identify and
describe itsbasic principles and rules

CO-2. To outline the international legal system within which these principles and rules have developed.
CO-3. To consider the role of the concept of sustainable development and its impact on international
environmental law in terms of attempts to reconcile developmental and environmental objectives.
CO-4. To consider the adequacy of the international legal system to address substantive regional and
globalenvironmental concerns and to enable students to assess critically its effectiveness.



CO-5. To examine critically the relevance of human rights and procedural rights to the development
andimplementation of international environmental law.

PAPER 8 MOOT COURT (CLINICAL COURSE)

Course Outcome

CO-1. Possess the knowledge and understanding of substantive law and procedure possess the ability to
identifyand understand key legal issues.

CO-2. Apply knowledge and critical thinking skills to perform competent analysis, reasoning and
problemsolving in a legal context.

CO-3. Possess communication skills including writing and oral advocacy in a legal context.
CO-4. Possess the knowledge, understanding, and appreciation of ethical responsibilities

CO-5. Apply knowledge and critical thinking skills to perform competent analysis, reasoning and
problemsolving in a legal context.

LL.M.
SEMSTERI

PAPER 1 LAW AND SOCIAL TRANSFORMATION IN INDIA.
Course Outcome

CO-1. The student will understand that this course on Law and Social Transformation explains the
constitutional orientation and response to social transformation. It describes the aspects of non-discrimination
on the ground of language.

CO-2. The student will able to Identify affirmative actions necessary for social transformation

CO-3. The student will develop a spirit of inquiry to explore and exploit law and legal institutions as a means
to achieve development within the framework of law

CO-4. Analyze the impact of multiculturalism and ethnicity

PAPER 2 INDIAN CONSTITUTIONAL LAW : THE NEW CHALLENGES

Course Outcome

CO-1. Enable the students to understand the mechanism of judicial process of constitutional interpretation
involves a technique of adapting the law to meet changing social needs

CO-2. Understand the system of government and the fundamental principles governing its organization
stipulatedunder the Constitution of India



CO-3. To make student understand the working of legal system and processes leads to constitutional
developments

CO-4. Comprehend the basic feature of the Constitution of India and the importance of the role of
judiciary inensuring checks and balances; and

CO-5. To study about new challenges and perspectives of constitutional developments

PAPER 3 GROUP -B CRIMINAL LAW B 012 COMPARATIVE CRIMINAL PROCEDURE
Course Outcome

CO-1. Students critically analyze and compare basic Criminal Law issues in different jurisdictions;

CO-2. They will be able to generate their own solutions to Criminal Law problems, and also identify and
evaluate the political and social implications of their proposed solutions, and compare these solutions to those
offered in other legal traditions and cultures;

CO-3. Interpret theories and doctrines, and give recommendations where appropriate.

CO-4. Ability to analyses various aspects of Criminal Law, review, and synthesize knowledge.

CO-5. Students will read academic texts on Comparative Criminal Law deeply; and communicate basic
arguments;

PAPER 4 GROUP E: EANVIRONMENT AND LEGAL ORDER E 030 EVNIRONMENT AND
DEVELOPMENT: LAW AND POLICY

Course Outcome

CO-1. Students will be able to get the knowledge about Constitutional provisions for the protection of
environment.

CO-2. Learning about the significance of developments in international environmental law and the
fundamentalprinciples that have emerged

CO-3. Comprehending the statutory and regulatory mechanisms pertaining to environment in India.
CO-4. Knowing about the importance of public participation through Right to information, Public Interest
litigation and other remedies in preserving and protecting environment.

CO-5. Studying the role of international/national environmental institutions, NGOs, civil society and
communityinvolvement in promoting the cause of environment.

CO-6. Students will get the knowledge about the Environment (protection) Act, powers of central

governmentand state government to make laws and Environment Tribunals.

PAPER 5 GROUP-G CONTITUTION AND EGAL ORDER G 042 MASS MEDIA LAW

Course Outcome



CO-1. To discuss and analyze the legal, ethical and regulatory framework governing Media in India.
CO-2. To trace the historical background to the freedom of Press in India.

CO-3. To discuss and analyze the Constitutional framework in relation to freedom of speech and
expression,freedom of Press, Right to Privacy.

CO-4. To analyze and evaluate the latest developments and issues in the field of Media Law.

CO-5. To analyze the principles laid down in the judgments of the courts.

CO-6. To explain and discuss the importance and necessity of media ethics and journalistic integrity.

PAPER 6 GROUP J: HUMAN RIGHTS LAWJ 061 Concept and Development of Human Rights
Course Outcome

CO-1. Have an advanced and integrated knowledge of international and domestic legal and institutional
frameworks for the protection and promotion of human rights

CO-2. Be able to understand and critically examine the interrelationships between international, regional
anddomestic histories, philosophies, policies and practices of human rights law

CO-3. Have an advanced appreciation of the relationship between law and politics, at the international
anddomestic levels, in the field of human rights law

CO-4. Have the cognitive and technical skills to independently examine and critically evaluate current issues
byreference to international and domestic human rights standards

CO-5. Be able to demonstrate autonomy, expert judgment and responsibility as a practitioner and advocate in
thefield of human rights law

PAPER 7 K 068 ADMINISTRATIVE PROCESS AND JUDICAIL CONTROL
Course Outcome

CO-1. Identify the distinction between the Constitutional Law and Administrative Law;

CO-2. Identify the basic rules and principles followed to render administrative justice;

CO-3. Examine the reasons and evolution of delegated legislation and the functioning of the delegated
authorities within the ambit of the power conferred;

CO-4. Examine the functioning of the special bodies constituted as alternative means for administering
justiceviz., Administrative Tribunals, Ombudsman, Lokayukta, Lokpal;

CO-5. Analyse the remedies available against administrative actions;

SEMESTER I

PAPER 1 JUDICIAL PROCESS
Course Outcome

CO-1. Students will be able to analyse and evaluate the legal process from a broader juristic perspective.
CO-2. Students will study the nature of judicial process as an instrument of social ordering.



CO-3. This paper exposes the intricacies of judicial creativity and the judicial tools and techniques
employed inthe process.

CO-4. Understand the major theoretical and empirical approaches to studying judicial decision making,
judicialselection, and judicial behavior

CO-5. It familiarize the students with various theories, different aspects and alternative ways, of attaining
justice.

PAPER 2 04 GROUP -B CRIMINAL LAW B 013 PENOLOGY: TREATMENT OF OFFENDERS
Course Outcome

CO-1. Student will be able to know about, The significance of Penology and The features of Traditional
andmodern Penological approaches

CO-2. This course deals with various theories of crime causation, theories of punishment, juvenile justice and
thereleasing the offenders on probation.

CO-3. Students will be able to Demonstrate the ability to analyses the complex legal, moral and
philosophicalissues raised by the concept of punishment\

CO-4. Demonstrate an understanding of substantive sentencing principles and related theoretical debates
CO-5. It also provides student the knowledge about the treatment of the offenders under imprisonment
andalternative to imprisonment.

PAPER 3 B 014 PRIVILEGED CLASS DEVIANCE

Course Outcome

CO-1. Student will be able to understand the concepts of "Criminality of the 'Privileged classes" and the relation
between privilege power and deviant behaviour.

CO-2. Able to differentiate between The traditional approaches which highlight "white collar offences”,
"Socioeconomic offences” or "Crime of the powerful" deal mainly with the deviance of the economically
resourceful. The dimension of deviance associated with bureaucracy, the new rich (nouveau riche),religious
leaders, and organizations, professional classes and the higher bourgeoisie are not fully captured here.

CO-3. Understand the construction of model so understanding the reality of middle and upper; middle class
deviance criminality in India;

CO-4. Critical analyses of legal system responses and Issues and dilemmas in penal and sentencing policies.
CO-5. Analyse dispelling of the commonly held belief that deviance crime is usually associated with the
impoverished or improvident

PAPER 4 GROUP-G CONSTITUTION AND EGAL ORDER G 043 PUBLIC UTILITIES LAW

Course Outcome

CO-1. Students will be able to understand that public utilities are government monopolies, which are services

rather than commercial enterprises



CO-2. All government policy in regard to such utilities in general and to each utility in particular,
CO-3. Regarding the growth and evolution of the public utilities;
CO-4. Regarding patters of the laws of incorporation and Students will also know the powers,functions

andliabilities of the public utilities vis-a-vis their employees, consumers and others.

PAPER 5 G 044 UNION -STATE FINANACIAL RELATIONS
Course Outcome

CO-1. Student will be able to discuss the different forms of government and explain the features and
thedistinction between them.

CO-2. To understand the Legislative relations, Administrative and financial relations between the Centre
andStates.

CO-3. To understand the various principles of interpretation of lists

CO-4. To understand the various services under union and the states.

CO-5. Will able to know the relations of Centre and states during emergency.

PAPER 6 GROUP J: HUMAN RIGHTS LAW J 062 Human Rights and International Order

Course Outcome

CO-1. Have an advanced and integrated knowledge of international and domestic legal and institutional
frameworks for the protection and promotion of human rights

CO-2. Be able to understand and critically examine the interrelationships between international, regional and
domestic histories, philosophies, policies and practices of human rights law

CO-3. Be able to analyse, interpret and assess the challenges posed to the implementation of international
human rights obligations in the context of globalisation, particularly the increased threat to human rights
presented by non-state actors and efforts to develop and strengthen accountability protocols and other
mechanisms

CO-4. Synthesize interdisciplinary approaches and contributions to topics such as gender, race, poverty,
violence and post-colonialism within a human rights framework.

CO-5. Reflectively evaluate the effectiveness of human rights practice on local, national or international
humanitarian efforts.

PAPER 7 J 063 Protection and Enforcement of Human Rights In India

Course Outcome



CO-1. Demonstrate a good understanding of the provision under the constitution of India dealing with human
rights

CO-2. Display a good understanding of the nature and scope of special legislation dealing with protection of
human rights of marginalized and vulnerable sections.

CO-3. Able to demonstrate a good understanding of the practical application of human rights law to specific
human rights problem in India

CO-4. Also able to analyze complex human rights problem and apply relevant provisions of human rights law
in India to a hypothetical situation/case study and a theoretical knowledge of the underpinnings of human rights
framework in India, its operation and issues associated with its implementation.

CO-5. Be able to demonstrate autonomy, expert judgment and responsibility as a practitioner and advocate in
the field of human rights law.

PAPER 8 GROUP K: ADMINISTRATIVE LAW K 068 ADMINISTRATIVE PROCESS AND JUDICAIL
CONTROL

Course Outcome

CO-1. Student will be able to know that the procedural fairness is the key to good administrative decision and
thevarious remedies rendered in judicial process clear the way for achieving administrative justice.

CO-2. Understand that the historical evolution of the judicial agencies reviewing administrative procedures,
jurisdictional aspects of administrative decision making subjected to review, the grounds on which decisions
are challenged, the scope of review of delegated legislation and the limitations on the judicial review of
administrative action.

CO-3. Understand the key principles of judicial review

CO-4. Able to critically analyse the relationship between the various grounds of judicial review and process-
based issues such as locus standi and the public/private divide

CO-5. understand and offer a critical analysis of non-court-based forms of control of governmental action

PAPER 9 K 069 PUBLIC AUTHORIETS: LIABILITY

CO-1. Understand and Identify their understanding of the shape of, and trends in, modern tort law;
CO-2. Explain and able to critically examine and apply the principles of negligence, especially in their
particularapplication to governments and public authorities

CO-3. Understand and able to discuss various contractual liability.

CO-4. Understand and able to discuss Accountability under consumer law

SEMESTER 111

Paper -1 Practical Legal Education and Research Methodology

Course outcome



CO-1. Students will be equipped to appreciate the rationale behind understanding of research and its
conceptualaspects.

CO-2. Enables the students to analyze the logical steps involved in conducting the research and take it
aheadmethodically one step at a time.

CO-3. Enables the students to understand the practical implication of conducting the research .

CO-4. Students will get a grip of collection of data and the most effective utilization of the same to harness
theoutcome of research.

CO-5. Enables the students to draft the often required legal documents for professionals.

Paper 2 04 LEGAL EDUCATION AND RESEARCH METHODOLOGY

Course Outcome

CO-1. A post-graduate student of law should get an insight into the objectives of legal education. He should
havean exposure to programmes like organization of seminars, publication of law journals and holding of legal
aid clinics.

CO-2. To understand how and why Legal Education was Introduced in India and to be enable to know and
explain the Importance of Legal Education

CO-3. Students will know and understand Ethics in legal profession and also to know what are Challenges to
Legal Profession

CO-4. Law is taught in different ways in different countries. The LL.M. course, being intended also to produce
lawyers with better competence and expertise, it is imperative that the student should familiarise himself with
the different systems of legal education.

CO-5. The lecture method both at LL.B. level and LL.M. level has many demerits. The existing lacunae can be
eliminated by following other methods of learning such as case methods, problem method, discussion method,
seminar method and a combination of all these methods. The student has to be exposed to these methods so as
to develop his skills.

Paper 3 GROUP -B CRIMINAL LAW B 015 DRUG ADDICTION, CRIMINAL JUSTICE AND HUMAN
RIGHTS

Course Outcome

CO-1. Describe the behavioral, psychological, physical health and social effects of psychoactive substances
onthe person using, and significant others

CO-2. Understand the problem of juvenile drug use and legal approaches to them

CO-3. Provide culturally relevant formal and informal education programs that raise awareness and
supportsubstance abuse prevention and the recovery process.

CO-4. Able to understand the various social characteristics of drug users, eg age, gender, family status,

occupation etc



CO-5. Describe principles and philosophy of prevention, treatment and recovery

Paper 4 B 016 JUVENILE DELINQUENCY
Course Outcome

CO-1. Comparison and analysis of the theoretical explanations of the causes, dynamics, and
consequences ofjuvenile delinquency

CO-2. Differentiate between the various theories of delinquency and discuss how culture, diversity,
socialstratification, families, schools, neighborhoods and peers may play a role in delinquent behavior.
CO-3. Examination of the environmental influences on delinquency, as well as prevention of
juveniledelinquency

CO-4. Have an increased understanding of the issues of law enforcement related to juvenile delinquency
CO-5. Examine the juvenile court system and its handling of cases, as well as other methods of
treatment ofchildren and adolescents

Paper 5 GROUP-G CONTITUTION AND LEGAL ORDERG 045 CONSTITUTIONALISM :
PLURALISM AND FEDERALISM

Course Outcome

CO-1. Understand the nature of federalism and its various types.

CO-3. Students will get an exposure to various models of pluralism and forms of constitutional governments
and federal structures.

CO-4. Recognize the source of judicial review, as well as federal legislative and executive powers in differing
areas, as well as principles of federalism Diversity and pluralism create a structure of polyarchy (power in the
hands of many), which is the social equivalent of the principle of checks and balances in a democratic
constitution.

CO-5. In a plural society, where different religious as well as linguistic groups have to live together, various
rulesof accommodation and mutual recognition are incorporated in the Constitution

CO-6. To know ancient India, where the king was supposed to act according to dharma. He was not absolute
in the sense in which John Austin defined sovereignty

Paper 6 G 046 HUMAN RIGHT
Course Outcome

CO-1. An advanced and integrated knowledge of international and domestic legal and institutional
frameworksfor the protection and promotion of human rights;

CO-2. An advanced appreciation of the relationship between law, politics and society, at the international
anddomestic levels, in the field of human rights law; and



CO-3. Make a sophisticated as sessment of the practical effectiveness of different mechanisms for
implementingor enforcing human rights, including domestic courts, national human rights institutions, human
rights treaty bodies, international institutions, specialized agencies and non-governmental organizations;
CO-4. Critically appraise source material, including cases from human rights committees and tribunals and
reports and summary records from treaty bodies

CO-5. Demonstrate autonomy, expert judgment and responsibility as advocate in the field of human rights law.

Paper 7 GROUP J: HUMAN RIGHTS LAW J 064 HUMAN RIGHTS OF DISADVANTAGED GROUPS:
PROBLEMS AND IS SUES IN THE PROTECTION AND ENFORCEMENT

Course Outcome

CO-1. Acquire an understanding of the principles and institutions of human rights law including their
origins,assumptions, contents, limits and potential;

CO-2. Identify and evaluate the historical, philosophical, political and cultural developments establishing
human rights as a set of global norms, agreements, and procedures.

CO-3. Have the cognitive and technical skills to independently examine and critically evaluate current issues
byreference to international and domestic human rights standards

CO-4. Be able to demonstrate autonomy, expert judgment and responsibility as a practitioner and advocate in
thefield of human rights law of disadvantage group.

CO-5. Indicate ways of extending human rights practice and apply human rights theory to quickly
evolvingsituations.

Paper 8 K071 LOCAL SLEF -GOVERNMENT LAW

Course Outcome

CO-1. Student gets an insight in to the introductory aspects, the historical and philosophical background of
thelocal self-government

CO-2. Students will familiarise about the constitutional scheme for the local self-government

CO-3. Student will understand the structure, powers and functions of the rural local self-government

CO-4. Student aims an understanding about the structure, powers and functions of the urban local self-
government

CO-5. Students will be able to understand the modern dimensions of local self-government.

SEMESTER IV

PAPER 1 Theory Paper (Dissertation )



Course Outcome

CO-1. students will be able to enhance their research, analytical and writing skills.

CO-2. Analyse the foundational principles of their chosen thesis topic in law, undertake legal research
withprimary and secondary materials, and evaluate legal information.

CO-3. Apply the law to complex issues, and critique the operation of the law from a policy perspective,
individually.

CO-4. Conduct and analyse legal research, and write, individually.

CO-5. Analyse the impact of law from policy perspectives, and in the context of social and cultural diversity.

PAPER 2 CONSTITUTION AND LEGAL ORDER G07 NATIONAL SECURITY, PUBLIC ORDER,

AND RULE OF LAW

Course outcome

CO-1. Extensively able to understand and focus on issues related to national security, public order and
rule oflaw.

CO-2. Develop an understanding on preventive detention & Indian Constitution

CO-3. Understand and critically examine the various emergencies (1962,1965&1970)Emergencies

CO-4. Focus on mature understanding on various legislations(COFEPOSA, TADA etc)

CO-5. Develop an understanding for various provisions of martial laws under English

lawand under

PAPER 3 HUMAN RIGHTS LAW J 066 SCIENCE, TECHNOLOGY AND HUMAN RIGHTS

Course Outcome

CO-1. Understand the historical growth of the idea of human rights

CO-2. Demonstrate an awareness of the international context of human rights

CO-3. Able to understand and develop the interrelationship of science, technology and human rights
CO-4. Understand and develop an interrelation & critical thinking for medical and the law; experiment on
humanbeings & Euthanasia.

CO-5. develop Scientific and Technological Development in Human Rights Ethics; sex
determination test,induced abortion, cloning, artificial insemination



Department of PG Studies and Research in BACHELOR OF LIBRARY AND INFORMATION SCIENCE

Programme Offered
1. B.Lib
2. M.Lib

Bachelor of library Science B.Lib

PROGRAMME OBJECTIVES

1. To develop in students potential for critical thinking particularly concerting goals of Library and Information
centers.

2. To train students for a professional career in Library and Information Services.

3. To train students in handling information resources (Print and non-print) to facilitate access and provision of
information sources.

4. To train students in using information technology tools and techniques in information access, service,
management and archival activities.

5. To further the state of the art in library and information science through extension, research and publication.

SEMESTER |

Paper 1 BLC 101 Foundation of Library and Information Science

COURSE OBJECTIVE
The Obijective of teaching this paper is

CO-1. To develop an Understanding of Role and Importance of libraries, in society
CO-2. To teach the different types of libraries and their functions.
CO-3. To provide an Understanding of laws related to libraries and information.

CO-4. To know the role of national and international library association and organizations.
CO-5. To provide an Understanding of various library promoters at the national and international level.

CO-6. To know the librarianship as a profession.

Paper 2 BLC 102 Knowledge Organization, Information Processing & Retrieval

COURSE OUTCOME



After studying this paper, students shall be able to 5

CO-1. Explain the nature and attributes of universe of knowledge.

CO-2. Elaborate meaning and types of subjects and modes of subject formation
CO-3. Understand the salient features of major classification schemes

CO-4. Understand the main and added entries of library catalogue

CO-5. Understand and various approaches of deriving subject headings

CO-6. Explain the normative principles and current trends in library cataloguing
CO-7. Know the standards for bibliographic interchange and communication

Paper 3 BLC 103 Document Processing: Practice (DDC and AACR-2R)

COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Construct class number for documents with simple, compound and complex subjects
CO-2. Synthesize class numbers by using the DDC — 19th ed.

CO-3. Be able to use schedule, tables and index of the classification scheme.

CO-4. The student will get knowledge of how to use relative index in classification scheme
CO-5. Knowledge of the catalogue codes and standards and create library catalogue

CO-6. Prepare catalogue entries for various types of information sources

CO-7. Derive subject headings using sear’s list of subject headin

Paper 4 BLC 104 Information Technology: Basic (Theory)

COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Understand the structure of computer and functions of its various units

CO-2. Plan and implement automation in library housekeeping operations and services

CO-3. Evaluate various library management software’s . 7

CO-4. Identify and state the features of telecommunication channels, modes, media, modulation, standards
andprotocols.

CO-5. Highlight the nature and components of computer networks and their protocols and standards

CO-6. Discuss of internet, search engines and network security. Examine the concept of library networks
andhighlight the types and importance

Paper 5 BLE 101 Project Work

COURSE OUTCOME

After studying this paper, students shall be able to



CO-1. Understand the functions and routine work of a library and information centre
CO-2. Understand the establishment and management of a library system.

Paper 6 BLE 102 Data Analysis (Practical)
COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Understand to create effective spreadsheet.
CO-2. Create dynamic report with excels.
CO-3. Manage sets of data. UNIT 1st Introduction to data analysis using spreadsheet

Paper 6 BLS 101Skill Development Personality Development & Soft Skills
COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Demonstrate a set of basic skills in Personality Development & Soft Skills.

CO-2. Display an ability to understanding of change processes and be able to think critically about
obstacles tochange.

CO-3. Display an ability to express one self fairly, clearly and correctly.

CO-4. Students will understand and be able to use a process for decision making.

CO-5. The student will be trained in such a way that he will develop life-long learning abilities to cope with
theobjectives of his concern throughout his life

SEMESTER 11
Paper 1 BLC 201 Management of Library and Information Centers
COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Understand the Fundamentals of Management.

CO-2. Understanding the policies and Process of Libraries, routine activities of libraries.

CO-3. Assimilate the concept of Financial Management and Human Resource Management.
CO-4. To make the Students understand the Management technique in organisation of library and
informationcenters

Paper 2 BLC 202 Information Sources, Products and Services



COURSE OUTCOME
After studying this paper, The student will acquire the knowledge of

CO-1. Different types of information sources, e-books, databases and institutional repositories.
CO-2. Evaluation various types of information sources

CO-3. Access to the electronic resources

CO-4. Nature and functions of various national and international information systems and networks
CO-5. Concept of library resource sharing and consorti

Paper 3 BLC 203 Document Processing: Practice (CC and CCC)
COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Construct class number for documents with simple, compound and complex subject

CO-2. Synthesize class numbers by using the CC6th revised edition.

CO-3. Be able to use schedule, tables and index of the classification scheme.

CO-4. The student will get practical knowledge of CCC.

CO-5. Knowledge of the catalogue codes and standards and create library catalogue 6. Prepare catalogue
entriesfor various types of information sources

Paper 4 BLC 204 Information Technology

COURSE OUTCOME
After studying this paper, students shall be able to

CO-1. Understand the structure of computer and functions of its various units

CO-2. Plan and implement automation in library housekeeping operations and services

CO-3. Evaluate various library management software’s

CO-4. Identify and state the features of telecommunication channels, modes, media, modulation, standards
andprotocols.

CO-5. Highlight the nature and components of computer networks and their protocols and standards 6.
Examinethe concept of library networks and highlight the types and importance

Paper 5 BLC 205 Internship Programme
COURSE OUTCOME

After studying this paper, students shall be able to



CO-1. Understand the real working environment of libraries.
CO-2. Understand the various technical functions done in library
CO-3. tackle the practical problems providing various library and information services

M.Lib

PROGRAMME OBJECTIVES

CO-1. To familiarize students with basic concepts of information and its communication in society.

CO-2. To learn advanced information processing techniques and develop capability in retrieving information
byapplying different search techniques.

CO-3. To acquaint students with the activities and services of different information systems and introduce the
repackaging and consolidation techniques.

CO-4. To facilitate research in the field of Library and Information Science.

CO-5. To identify and learn the major issues in the development of new technology in the libraries.

CO-6. To develop skills in using computer and communication technology; and

CO-7. To introduce modern management techniques to students to manage Libraries and Information

Centreseffectively.

SEMESTER |
PAPER 1 INFORMATION AND COMMUNICATION
COURSE OUTCOME

CO-1. Information ; characteristics ,Nature ,Value, and Use of Information
CO-2. Conceptual difference between Data ,Information and Knowledge
CO-3. Communication of Information : Information Generation

CO-4. Communication channels ,models and barriers

CO-5. Trends in scientific Communication

PAPER 2 INFORMATION ANALYSIS, REPACKAGING AND CONSOLIDATION
COURSE OUTCOME

CO-1. Information Products, Design and Development of information Products, Marketing



PAPER 3 INFORMATION RETRIEVAL

COURSE OUTCOME
CO-1. Cataloguing & Subject Indexing: Principles and Practices
CO-2. Principles of Subject Cataloguing: Assigning Subject Headings, Library of Congress Subject Headings

andSears List of Subject Headings
CO-3. Models —Assigning and Derived

PAPER 4 RESEARCH METHODS AND STATISTICAL TECHNIQUES
COURSE OUTCOME

CO-1. Concepts, Meaning, Need and process of Research Types of Research —Fundamental and Applied including

inter disciplinary and multidisciplinary approach Research and development of Scholarship

PAPER 5 INFORMATION TECHNOLOGY: APPLICATION
COURSE OUTCOME

CO-1. Planning and implementation and library automation, Automation, In House operations- Acquisition,
Cataloguing, Circulation Serial Control, OPAC, Library Management, Multilingual Bibliographic Databases,
Library Automation Software Packages: Their study and Composition

PAPER 6 INFORMATION TECHNOLOGY: APPLICATION (PRACTICE)

COURSE OUTCOME

CO-1. Creation and maintenance of databases by SOUL and others

PAPER 7 KNOWLEDGE ORGANIZATION & INFORMATION PROCESSING

COURSE OUTCOME

CO-1. Classification of Documents by Universal Decimal Classification

PAPER 8 ACADEMIC LIBRARY INFORMATION SYSTEMS

COURSE OUTCOME

CO-1. Academic Libraries. Meaning, Objectives and Functions.Types of academic Libraries.Role of UGC in
academic Library development. Collection development and collection management — Book selection principles
and policies, procedures and problems.



Department of PG Studies and Research in Mathematics& computer science
Programme Offered

¢ M.Sc. Mathematics
e M.Sc. Computer Science
e Ph.D Mathematics

¢ Ph.D Computer Science

M.Sc. Mathematics

PROGRAMME OBJECTIVES

The M.Sc. Mathematics programme’s main objectives are

e To inculcate and develop mathematical aptitude and the ability to think abstractly in the student.
e To develop computational abilities and programming skills.

e Todevelop in the student the ability to read, follow and appreciate mathematical text.

e Train students to communicate mathematical ideas in a lucid and effective manner.

e To train students to apply their theoretical knowledge to solve problems.

e To encourage the use of relevant software such as MATLAB and MATHEMATICAL

PROGRAMME SPECIFIC OUTCOMES
On successful completion of the M.Sc. Mathematics programme a student will

PSO-1. Have a strong foundation in core areas of Mathematics, both pure and applied.
PSO-2. Be able to apply mathematical skills and logical reasoning for problem solving.
PSO-3. Communicate mathematical ideas effectively, in writing as well as orally.

PSO-4. Have sound knowledgeof mathematical modeling, programming and computational techniques as
required for employment in industry.



SEMESTER |

PAPER 1 ADVANCED ABSTRACT ALGEBRA -I

Course Outcomes

CO-1. After studying this course the student will be able to

CO-2. proveSchreier’s refinement theorem and Jordan—Holder theorem and also to prove
fundamentaltheorem of arithmetic using Jordan—Holder theorem.

CO-3. count the number of elements, subgroups and able to find the normalizer and centralizer in a group.

CO-4. identify and construct examples of fields, distinguish between algebraic and transcendental

extensions, characterize normal extensions in terms of splitting fields and prove the existence of algebraic

closure of a field.

CO-5. characterize perfect fields using separable extensions, construct examples of automorphism group of

a field and Galois extensions as well as prove Artin’s theorem and the fundamental theorem of Galois theory.

CO-6. classify finite fields using roots of unity and Galois theory and prove that every finite separable

extension is simple.

PAPER 2 COMPLEX ANALYSIS (MTC-102)

Course Outcomes

After studying this course the student will be able to

CO-1. understand analytic function as a mapping on the plane, Mobius transformation and branch of logarithm.
CO-2. understand Cauchy’s theorems and integral formulas on open subsets of the plane.

CO-3. understand how to count the number of zeros of analytic function, open mapping theorem and
Goursattheorem as a converse of Cauchy’s theorem.

CO-4. know about the kind of singularities of meromorphic functions which helps in residue theory
andcontour integrations.

CO-5. handle integration of meromorphic function with zeros and poles leading to the argument principle
andRouche’s theorem.

CO-6. know different versions of the maximum principle as well as the Schwarz’s lemma representing
analyticfunction on a disk as fractional mappings.

PAPER 3 REAL ANALYSIS (MTC -103)

Course Outcomes



After studying this course the student will be able to

CO-1. to check whether the given function is inferable or not.
CO-2. check the convergence and uniform convergence of the given sequence or series of functions

CO-3. differentiate the functions of several variables and also compute the higher order derivatives of
functionsof several variables

PAPER 4 TOPOLOGY (MTC -104)

Course Outcomes
After studying this course the student will be able to

CO-1. determine interior, closure, boundary, limit points of subsets projections, subspace topology, order
topology, basisand subbasis of topological spaces.

CO-2. check whether a collection of subsets is a basis for a given topological spaces or not, and determine the
topologygenerated by a given basis.

CO-3. identify the continuous maps between two spaces and maps from a space into product space and
determinecommon topological property of given two spaces.

CO-4. determine the connectedness and path connectedness of the product of an arbitrary family of spaces.

CO-5. determine the metric topology, metriziable space, several standard metrics and the topology generated by

them.

CO-6. identify the connectedness, path connectedness and solve the problems concerning the properties of
connectedness

CO-7. determine the compact spaces, and learn about the product of compact spaces, the tube lemma, separation
axiomsand countable spaces.

PAPER 5 C-Language

Course Outcomes
After studying this course the student will be able to

CO-1. read, understand and trace the execution of programs written in C language.

CO-2. write the C code for a given algorithm.

CO-3. write programs that perform operations using derived data types.

CO-4. solve an algebraic or transcendental equation using an appropriate numerical method.
CO-6. solve a linear system of equations using an appropriate numerical method.

CO-7. perform an error analysis for a given numerical method.

PAPER 6 Numerical Analysis



Course Outcomes

After studying this course the student will be able to
CO-1. compute the piecewise, spline and bivariate interpolation and approximation by several methods
CO-2. solve the ordinary differential equations using extrapolation methods.
CO-3. solve the boundary value problems by shooting method.

CO-4. interpolate the function with two variables using finite difference and finite element methods.

SEMESTER |1

Paper 1 Applied Functional Analysis

Course Outcomes

After studying this course the student will be able to

CO-1. 